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OPTICAL TELEGRAPHY. 

Men have, from the most remote epochs, endeavored 
to communicate with each other from great distances, 
and the first telegraphs were probably based upon ·op­
tical signals. They were doubtless.very imperfect, and 
could not be used for trans­
mitting words, but they suf­
ficed to announce in a general 
way that such or Sllch an 
event had occurred. Upon 
reading ancient authors, we 
find that the Greeks and Ro­
mans lighted upon high 
mountains, or upon towers 
constructed for the purpose, 

·fires which had a significance. 
It may be said with truth that 
in all times and among all 
peoples, even among savages, 
we find a trace of this idea. 

NEW YORK, SEPTEMBER 5, 1885. 

graph. After this, save in the case of a few applica­
tions, it entirely disappeared. 

Optical transmissions, however, have, over electrical 
ones, an advantage that in certain cases must make 
them prevail, and that is that they require no wire or 
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idea was taken up again. Many systems were proposed 
and tried, but time was wanting for the construction 
of the apparatus, the selection of stations, the instruc­
tion of operators, and it became necessary to abandon 
them. 'l'o-day the optical telegraph is sufficiently per­

fect, and is beginning to be 
used enough to allow us to 
hope that a like state of 
things !'hall not occur again. 

Toward the sixteenth cen­
tury the system of correspond­
ing to a distance !'eems to 
have been improved, and we 
find different proofs of experi­
ments made in this direotion. 
Since that epoch use has been 
made of opaque objects, such 
as wooden panels painted 
black or white, which, accord­
ing to the way in which they 
are arranged, have various 
si�n:iA�n"This is the 
system now in use in the ma­
rine. As well known, in fact, 
vessels communicate with 
each other and with ports by 
means of fla.gs by day and of 

Fig. I.-MILITARY OPTICAL TELEGRAPH WITH HELIOSTAT. 

Communications to a dis­
tance of 12 and 30 miles are 
easily enough established 
with simple apparatus, if time 
permits of it; and, in many 
cases, with an appropriate 
plant, enormous distances 
may be reached. Since the 
end of 1884, Mauritius and 
Bourbon Islands, 108 miles 
apart, have been thus con­
nected by the persevering 
cares of Messrs. Adam and 
Dubuissen. The principle of 
the modern optical telegraph 
is based upon the emission of 
luminous. rays for a certain 
length of time, according to 
the laws of the Morse alpha­
bet. It consists, as well 
known, in combining dots 
and dashes that permit of re­
presenting all �e letters of the 
alphabet and �rtain Ci'inven­
tional signs. A very short 
flash ('orresponds to a dot, 
and a longer one to a dash. 

The apparatus now used 

lanterns by night, which, according to their relative 
positions, indicate certain numbers that correspond to 
those of an international code, in which there are 
about 80,000 phrases that can be used for communicat­
ing at sea. 

Other systems, which perhaps would have proved 
very practical, have been proposed at different epochs, 
but have not been adopted, for the most part because 
they have not been carefully examined, or because the 
great advantage that could 
be derived from them has not 
been understood. 

I t is to a Frenchman, Claude 
Chappe, that is due the honor 
of having invented and set. 
up the first apparatus. that 
were capable of being used 
practicll,lIy for transmitting 
the usual alphabet, and con­
sequently any dispatch what­
ever. This telegraph consist­
ed of three strips of wood 
hinged to each other. The 
largest of these carried the 
other two at its extremities, 
and was attached by its cen­
ter to the top of a mast situ­
ated u,pon an eminence. The 
different combinations that 
could be obtained by the rela­
tive positions of these three 
pieces were numerous enough 
to allow of a complete repro­
duction of the alphabet and 
of certain conventional signs. 
As �very one has seen this 
system, if not in reality at 
least in engravings, we shall 
not dwell upon it. 

other- material connection between the two stations. 
During the war of 1870, while Paris was invested and 
cut off from the entire world, regret was felt that the 
system had not been preserved and improved. The 
idea was taken up at this moment, but too late! 

If, at this period, we had had at our disposal the sim­
ple apparatus that are now employed, and especially if 
their use had been better known, men certainly would 
have been found who, even placed in the midst of the 

are of Col. Mangin's in veIl­
tion. There are two kinds of them, one of them light 
and particularly suited to field work, operating with 
lenses, and the other, heavier and more cumbersome, 
employed in fixed �tations and in forts, and operating 
with mirrors or telescopes. 

The lens apparatus (Fig. 3) consists of a sheet iron 
box, A B C, containing both the transmitter and re­
ceiver. The latter consists simply of a telescope, Ii, 
fixed to the upper left angle of the box. The trans­

mitter is based upon the 
property that biconvex lenses 
possess of concentrating at a 
point called the focus the 
parallel luminous rays that 
reach them, and, conversely, 
of sending out a fascicle of 
parallel rays when a lumin­
ous source is placed in their 
focus. It is unnecessary to 
d well upon this point, for 
who'does not remember hav­
ing amused himself in child­
hood in lighting spunk or 
paper by means of the rays of 
the sun concentrated by a 

lens? 

The first dispatch was sent 
September' 1, 1794, from Lille 
to Paris in a few hours. It 

Fig.2.-MILITARY OPTICAL TELEGRAPH WITHOUT HELIOSTAT. 

At the back of the box, 
then, there is a biconvex lens. 
L L. The diameter to be 
given this varies with the 
power to be obtained. In the 
smallest model it is 5� inches, 
and in the largest 15%. In 
Fig. 3 it will be seen that 
alongside of it there is also 
placed a second lens, .L' L'. 
The object of this arrange­
ment is to diminish the focal 
distance, thus permitting of 
making the box shorter; but 
this in no wise changes the 
principle of the system. The 

announced to the Convention that the city of Conde 
had just been retaken from the Austrians. This was a 
good inauguration of so fine an invention. . 

The Chappe system remained in use till the invention 
of the electric telegraph, which gradually caused its 
predecessor to be abandoned, and even forgotten. It 
seems to have been used for the last time during the 
Crimean war, where it was employed as a field tele-

enemy's lines, and at the risk of their life, would have 
endeavored, and successfully, to put the capital in 
communication with the rest of France. Every one 
will. understand the immense advantages that could 
have been derived from such a result, when it is remem­
bered with what anxiety the balloons and carrier 
pigeons were awaited on every hand, and with what 
enthusiasm they were received. So at thiR epoch the 

luminous source is placed in the focus thus obtained. 
Up to the present, when the sun has not been em� 
ployed, a kerosene lamp has given the best result. 
This is easily used, and its light is bright enough to be 
seen to a distance of 24 or 30 miles with 15% inch lenses, 
and; moreover, kerosene is now to be had everywhere. 
It is, then, an eminently practical luminous source for 

(Continued on page 148.) 
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THE METB.OPOLITAN WATER COMPANY'S PROPOSAL. is understood that no rental is to be paid until the work 
Some seven or eight years alSo Mr. John Lockwood, is completed, and the water ready for use. The pro-

. .  d h t d t th time posal is still under discussion, and as yet no definite hydraulIc engmeer, propose w a seeme a e 
t h b h d 

. 
rather a startling scheme for introducing into the heart agreemen as een reac e . 
of New York a vast body of salt w�ter to b� used for I .. � • I .. 

putting out fires, and also for the hIghly samtary p.ur- SPEED ON THE OCEAN. 

pose of flushing the sewers and thoroughly waslung Quick passages across the ocean, such as those 
the streets. As the plan was decidedly novel, it took recently made by the Etruria, have little to com­some time for people to thoroughly digest it, and con- mend them unless they are made in clear weather. siderable time before they became at all enthusiastic Running at high t5peed in thick or foggy weather is over it. It appealed very favorably, however, to Mr. both perilous and unlawful. The International Code William J. McAlpine, the civil engineer who built the of Rules to be observed at sea says distinctly that Chicago 'Vater "Vorks, and his indorsement has done steamers must run at a "moderate" speed in thick or much to make the scheme popular. The enterprise foggy weather, else they invite dangel', not only to has now been taken up by a corporation known as the themselves, but. also to the vessels which may be in " Metropolitan Water Company," under the presidency their path. When it is remembered that one of these of Mr. Charles Spear, and it proposes to carry out Mr. great ships while at full speed will run several miles be­Lockwood's plans as speedily as possible, provided a fore she can be brought to a full stop or turned a few satisfactory arrangement can be made with the city degrees to the port or starboard, the absolute necessi­authorities. 

I ty for slow running in thick weather is obvious. None The territory to be in<lluded in t�e o�erations of the I suffers so much from these fast trips as the brave fel­new corporation includes the entIre Island from the I lows who man the great fleet which supplies the whole Battery to 59th Street, which means at the. present country with fish. The vessels of this fleet are always time all the thickly settled portion of the City. At to be found lying at anchor or hove-to in the tempest­every point in this large area, it proposes to make an uous seas which continually run across Georges and irresistible volume of water available at a moment's the Grand Banks. notice, so that anything like an extended conflagra- It is dangerous work lying on these exposed banks at tion, such as has visited Chicago and Boston, and even the best of times, for the holding-ground, being shift­parts of Ne w York, would be almost impossible. Such ing sands, is bad, the seas high, and especially in the immunity from what is now an ever present dan- winter season the winds are fierce. But add to these ger is a large enterprise, and its accomplishment means dangers the continual passing to and fro of a fleet of the employment of powerful agents.
, . . . fast-going ships bent on making time, and the chances The main factor in Mr. Lockwood 8 plan 18 a massIve of disaster are greatly increased. Rarely a season tower of brick and sto�e, 100 feet in �i�meter and 350 passes that one or more of these fishing vessels, ca.rry­feet in height above tIde water. ThIS IS to be located ing from 15 to 20 men, are not cut down by the Iron about midway between the Batte� and 59th S.treet, prows of the transatlantic liners, and a score of and Union Square has been mentIOned as a SUItable families in the Gloucester hills put in mourning. neighborhood. An alternative construction is a stand The heartlessness exhibited at times by the masters pipe 80 feet in diameter, and 350 feet in height, h�v�ng of some of these ocean " greyhounds" would be incredi­a capacity of 12,000,000 gallons of water. ThIS Im- ble were it not corroborated as well as it is. One of 

mense reservoir is to be kept filled with salt water th�se ponderous iron ships can cut down a fishing from either the Hudson or East River, or both, by schooner of fifty tons without awakening its sleeping means of triplicate sets of pumping machinery having passengers. A slight shock passes through the ship, i.n the aggregate a capacity of 1,750 horse power. From and all is over. If the gale is blowing, the shouts of the reservoir lines of pipe will radiate in all directions. the fishermen struggling in the water, will not be These will vary in diameter from 8 to 20 inches, and heard below the main deck, and even �en& for an will be connected by cro�spipes of 10 to 1m inches instant as the great ship rushes by. _e· • so tha-. every half mile. The hydrants will be ready for con- fishermen say, the commander will stop his ship, and stant use, and will be so placed that no fire can occur sometimes he will not. Under the usual conditions of at a distance from them of more than 490 feet. T wen- weather obtaining on the Banks, it makes little differ­ty-eight hydrants could be brought to bear on any fi�e ence whether he does or not. For one of these ships with hose varying in length from 100 to 500 feet In when at full speed will as said before, run several length, and as each has four openings, this would give miles ere she can be brou'ght to a full stop, and before 112 streams.' the boats can be launched and sent back it is usually Using longer hose, but not exceeding 1,000 feet in too late ; the men in the water having gone down, or length, 68 hydrants, or 272 steamers, could be made been lost to sight in the rolling seas. available. The head of water thus brought to bear Article 18th of the International Code says: "Every against the flames will equal 3?0 to 350 feet, less the steamship when approaching another ship so as to in­elevation of the locality above tIde. Such a vast body volve risk of collision shall slacken her speed, or stop of water would of course be needed only in time of and reverse if necessary." In these and all other rules to widespread conflagration, but when such a need arose, be observed at sea, there is a clause which warns masters it would be great enough to warrant almost . a�y ex- of steamers to run slowly, or even stop and blow their penditure in having the water at hand. �ut I� IS pro- whistles, when in thick weather and in a vicinity where posed to utilize this abundance at other tImes �n thor-
I usually many vessels are to be found. Hence when the oughly washing the streets in all parts of the CIty, �nd masters of the so called ocean greyhounds run at full consequently in flushing the sewers, salt water bemg speed over the Banks in thick weather, they willfully an excellent disinfectant. . disobey the law, and wantonly imperil the lives of Such in brief is the plan of the MetropolItan people, the fishermen. and there is undoubtedly much to be said in its favor. There is another side to this, and one that directly The supply of water from the Croton is n?t .ab';lndant concerns the safety of the passengers themselves. The for so large a city as New Yor�,. and when It �s dlver�ed 
danger of encountering icebergs in the spring and sum­in any amount for fire neceSSItIes, the q';lantlty a.vaIla-
mer upon the ocean highways is always more or less ble for domestic purposes becomes mconvemently 
imminent. and this danger increa&eS as the speed of small. Nor is its volume sufficient to cope with a 
the ship . . The thermometer furnishes a fair warning conflagration of any size, and we are :xp�sed a� any '
to a trained eye of the vicinity of icebergs whe� the!! moment to the danger of a devastatIng fire Without 
are to windward of the ship, that is, when the wmd 115 the means for holding it in check. blowing from the ice toward the ship; but when they The sanitary advantages of the plan are much to are dead to leeward, the thermometer has beenshown to be commended, for besides the great comfort of a furnish little or no warning Whatever, and to be little clean city, experience everywhere has shown that filth better than useless. offers the best possible conditions for the spread of It is but fair to say for the Cunard Company, the disease. owner of the Etruria, that for a long time it held itself There are several practical objections to the plan, aloof and maintained the reliable and conservative which will require careful "tudy before it can be car· cour�e of making safe rather than quick passages; re­ried into operation, but these doubtless can be readily ducing the dangers of the Banks to a minim um by adopt­overcome. In the lower portions of the city, where the ing the longer but far safer course to the south of this water would be under full head, the force of a stream domain of fogs, icebergs, and fishermen. But the several inches in diameter might be irresistible in 
demand for quick passages grew apace; the swift-footed other ways than fire extinguishing; caution would be ships of rival lines were eagerly sought after by the necessary to prevent the large force evoked to fight the general public, and quarters in these for the passage flames from spending itself in less desirable direc- commanded high figures. This brought on an attack tions. of the quick-passage fever of the most virulent type; the With a full reservoir, and making due allowance for 
old and safer Cunard Company exchanged the longer v. ARCHITECTURE.-Dunblane Cathedral.-2 engravings ..... . . .. . . 8068 friction of the water in the pipes, there would be 
but safe passage for the shorter one over the Banks, VI. NATURAL HISTORY.-The Vnlture Tnrtle of the Berlin many hydrants where the head of water would amount 

i bought the Oregon, built the Aurania, Umbria, and Aquarium.-With engraving ... . ... . ..... ... .... . . . . . . . . . .. . . .. . . . . . . . . .  8(100 to 300 feet. This means a prelilsure ?f 10 atmospher�s, 
Etruria, and is now apparently outstripping its rivals VII. MEDICINE, HYGIENE, ETC.-Hydatid Tumors in the Brain.- or 150 pounds to the square inch, WhICh .would reqUIre 
in the very course which heretofore it so strenuously Devel"pment of the tmnia.-Slze and growth of the tumors.-·Cause good materials and careful workmanshIp to keep the 
condemned. of the disease . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  8(100 system in order and make it effective. 

VllI. MISCELLANEOUS.;-Oil Well History in Brief . . . ... . . . . .. . .. .. .. 8056 The Metropolitan Company offers to furnish all the Fire.fromSteam Plpjl� . . . . . . . . . . . . .. . .. . . . .. . ............. . .......•. . . • neces-ary plant at its o wn expense, provided that it How to Make an Hetllltrium.-1 figure .. . . . .. . .. . . . ... . . . . . . . ... ...... 8C70 0 
gets a contract from the city for a definite term of years, IX. B10flRA PHV.-Mr, H. M. STANLEY.-The first GovernOl' (i{ the 
and a s.pecified price per annum for each hydrant. It ne'" free State of the Congo ... . .. ......... . ...... .. .. ................... fIIl56 

FARADAY proved the magnetic condition of all mat· 
tel', Rnd that magnetism, unlike electricity. cannot be 
insulated. 
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A. S. LYMAN. 

For more than a third of a century the name of 
Azel Storrs Lyman, who died in Brooklyn, N. Y. , Aug. 
26, has been a prominent one among American invent­
ors. He was born at Potsdam, N. Y. , in 1815, and was 
of the eighth generation of the de�cendant!; of Richard 
Lyman, who came to New England in 1629. He was 
educated at the Illinois University, and began the 
study of the ministry, which he was obliged to relin­
quish on account of incurable deafness, a physical 
affliction to which was probably due the fact of his de­
voting the remainder of his life to the long li�t of inven­
tions with which his name is connected. 

He was one of the first in the field in making foun­
tain pens, having-obtained a patent on the holders and 
nibs in 1848; then came a patent alarm for indicating 
the want of water in steam boilers, followed by a water 
gauge; next he had an air engine, on which and on 
air pumps he made several subsequent improvements. 
In 1856 he obtained a patent on a method of cooling 
and ventilating rooms, several subsequent improve­
ments in a similar line in following years being the 
subject of different patents, one of which was a most 
simple but ingenious invalid's bed for fever patients; 
the idea of this was simply to have an ice holder above 
and back of the head of the bed, from which a passage 
led to just above the patient's forehead, thus provid­
ing for a steady flow of cold air thereon, according to 
the natural law by which the colder air of a room 
seeks the lower levels. 

In 1857 he began to develop his ideas of an accele­
rating gun, which was the subject of many succeeding 
patents, the principles of which have been fully illus­
trated and described in the SCIENTIFIC AMERICAN; 
the last of his developments in this chain of ideas seem 
to have been represented in his three patents on gUn­
nery and an accelerating cartridge, obtained in June 
last, when the deceased was in his seventy-first year. 

'.rhe manufacture of paper pulp from wood fiber 
early claimed his attention, and he obtained a patent 
on a method of separating the fiber of wood in 1858, 
which was followed by several subsequent ones for 
this purpose, as well as for utIlizing straw and other 
fibrous substances, the recovery of spent alkali, and 
other important details of the paper manufacture. 
His" fiber gun" was made with long iron cylinders, 
which might not inaptly be compared with the guns of 
an army battery; into this prepared cane or wood was 
put, and kept for a few minutes under a steam pressure 
of about 200 pounds, after which, by pulling a trigger, 
a cover was suddenly unfastened, and the contents 
discharged against a target several feet distant, thus 
effecting more in fifteen miuutes iu disintegrating the 
fiber than was accomplished in many hours' work 
before. 

The many other inventions of Mr. Lyman, which we 
will nQt refer to in detail, included a refrigerating car, 
several methods of preserving meat and vegetables, 
and for separating gelatine and meat from bones, and 
rendering lard and tallow, cans for preserving food, and 
soldering apparatus, apparatus for concentrating milk, 
a rotary engi ne, etc. His lines of thought and appli­
cation were almost exclusively in the field of natural 
philosophy, the elementary principles of which he was 
always endeavoring to employ in some new and prac­
tical way, to simplify and improve on what had there­
tofore been done in the various departments to which 
his attention was directed. 

.. fe ... 
(la8ting and Forging. 

A very general misapprehension exists in reg.ud to 
the value of cast iron articles and the same description 
of articles forged from wrought iron. There is a mis­
taken idea, also, that it is less expensive to cast than to 
forge. .This error is not confined to the unmechanical 
public, but is shared by many mechanics; perhaps the 
possibilities and facilities of drop forging are not suf­
ficiently understood; but it is true that many articles 
can be drop forged from tough wrought iron cheaper 
than they can be cast from brittle cast iron. The 
range of purely cast iron work is great-from a single 
casting of thirty or more tons to pieces that weigh less 
than a quarter of an ounce-and its cost varies from a 
price barely above that of the pig iron delivered to 
sixteen, eighteen, and even twenty cents a pound. But 
many small articles are cheaper fO:'ged than cast, and 
almost immeasurably superior. The cust and value of 
the forgings give them a superiority over the castings, 
especially when one pattern is required in large num­
bers. For each single casting or plate of castings a 
new mould is required; moulding costs money and re­
quires judgment if not exact skill, and even with the 
mechanical appliances for bench moulding the losses 
from defective castings are very great. But in drop 
forging the mould-dies-will do for hundreds, thou­
sands, of pieces, and the percentage of loss by imper­
fection of work is very slight. Nor does plain drop 
forging require the highest grade of mechanical skill. 

There a.re many small articles of common use in the 
market-some of them coming under the designation 
of tools-which. from a mistaken notion of chea.p pro­
duction and low price. are made from cast iron or from 
cast iron made malleable. Many of these could have 
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been made from wrought iron, or at least from ma­
chinery steel, and sold at the same price for as large a 
profit; or with a few cents added to the price could 
have bllen sold at a greater profit. When cast iron 
thumbscrews with quarter inch ;;hanks are put upon 
the market theJolly of east iron must have reached its 
limit. .... ,. 

//" The Tehuantepec Ship Railway. 

Mr. E. L. Corthell, C.E. ,  lately delivered a very in­
teresting address on this subject before the American 
Association for the Advancement of Science, Ann Ar­
bor, Mich.,  from which we extract the following: 

Assuming it practicable to make the crossing at 
Tehuantepec, no one will question the a�sertion that 
it is much the most advantageous route. Its great 
commercial advantages are evident from two facts : 
B'i1'st, it lies nearer the axial line of productions, which 
may be assumed as passing through Hong Kong, San 
Franeisco, New York, and Liverpool. Second, the 
nautical conditions are much more favorable that at 
the other locations, calms and baffling winds prevailing 
on either side of the Isthmus near its southern end, 
making it almost impossible for sailing vessels to navi­
gate in those waters. 

The true scientific method is that one which performs 
the work of transferring ships from one ocean to the 
other most promptly and most economically. This 
method is the ship milway. 

'l'his method is, in general, to lift the vessel from the 
water by well known means, and transport it 134 miles 
over the country, and place it in the opposite ocean by 
the salIle means. The details embrace a lifting dock, 
with a system of the hydraulic rams, so arranged as to 
hold up and perfectly distribute the weight of the ves­
sel, and a system of carriage supports conforming to 
the po"ition of the rams and actuated by them, so as to 
be placed under the hull of the vessel. 

The roadbed will be built of the best materials at 
hand, which the surveys show can be found on the 
whole length of the railway. The superstructure will 
be long steel ties, on which will be laid heavy steel 
rails, weighing about 100 pounds per lineal yard. Pow­
erful locomotives will haul the ships across tha Isth­
mus. The locomotives built recently by the Baldwin 
Works are sufficiently powerful to do this work. These 
engines weigh, when ready for service, 102 net tons, and 
their capacity is 3, 600 gross tons on a leveL Three of 
these will haul the maximum load of 5, 650 tons at 15 
miles an hour on gradelS up to 20 feet to the mile. 

The railway follows a succession of broad valleys, so 
that it is often necessary to make changes of direction 
to avoid the hllavy excavations that would be required 
by employing the ship railway curves of twenty miles 
radius. These abrupt changes of direction are made 
by great floating turntables, which float in segmental 
basins around a central pivot, though they do not rest 
on anything but the water, which is pumped into the 
surrounding basin from the turntable to give it flota­
tion. 

The harbors, both on the Gulf and on the Pacific, 
are excellent and commodious, and the ent.rances to 
them can be deepened with small expense. 

The large number of practical experts who have 
carefully examined the plans have given unequivocal 
testimony to the entire practicability of the method, 
and also to its. economy. 

This is not the only ship railway that has been pro­
jected. They have been designed for Honduras, 
Egypt, and Nova S<:lotia. The time has passed when 
it is necessary to prove to practical IIlen the feasibility 
of the ship railway method, therefore the next import­
ant subject is taken up more in detail, viz., the supe-
1'iol' economy of the ship railway over the ship canal, 
both in construction and operation. 

The history of canal and rail transportation, going 
back to the earnest days of railways, shows how quickly 
the latter took the lead in every respect, economy as 
well as dispatch. 

Experience and experiments both in this country 
and England are found in abundance to prove this. 

H we compare ship canals and ship railways, we find 
a greater difference in favor of the latter. The re­
stricted channel in which the ship moves in a canal is 
the cause of the greater expense required to push the 
vessel through the water. The boat or ship practically 
creates a hill up which she is continually climbing; the 
faster she is urged through the water, the steeper is the 
hill and the greater is the power required, which in­
creases as the c�Lbe of the velocities. 

An historical examination of the actual cost of mov­
ing freight by canal and by railroad shows that the 
latter is far in advance of the former in economy, and 
if the time lost on the canal is taken into account, there 
is still a greater difference. 

Some of the more important details of the compari­
son are here given. The constant improvements in 
railroad transportation have reduced the cost of haul. 
ing to 6-10 mill per ton per mile. 

The load has increased from 20,000 pounds to 60, 000 
pounds in the last ten years, while the weight of cars 
has only increased 2,000 pounds. The increase of capa­
city in cars and power of locomotives, the introduction 
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of steel rails and better system in operation, are the 
principal causes of the cheap and effective transporta­
tion of the preselilt day. 

Now, carry out these tendencies to their legitimate 
extent, as they will be in the ship railway; instead of 
15 tons the average, or 30 tons the maximum, moving 
on two rails, put on 1 ,800 tons, moving on six rails, and 
then, with great concentrated moti ve power, the freight 
will be hauled for two-tenths of a milt pel' ton. 

Then compare speeds; two miles on barge canals is 
the economical and average speed, one mile pel' hour 
on ship canals is the customary speed, and not over two 
miles on the Suez canal. 

On railroads it is 15 to 20 miles, and on the ship rail­
way 10 miles. The relative cost of transporting a ton 
of freight on a canal by steamer and in the free water· 
way of the ocean is as six to one. The total cost of 
docking and hauling from ocean to ocean on the Ship 
Rail way will be 12 cents, but the cost of "teaming 
through the Nicaragua canal will be 60 cents. 

The immense cost of construction'and maintenance 
of the canals excavated, as the Panama is, below sea 
level, through a country of excessive rainfall; the 
long detour required for commerce; the instability 
of the governments and people through which they 
pass-these are some of the objections to the canals. 

,The strategic advantages of the ship railway are 
very important. Mexico and the United States to­
gether can protect the railway against any foreign 
powers. Our navy can hold the approaches to the 
Gulf; there is a capacious and protected harbor in the 
Coatzacoalcos on the Gulf and one in Lake Superior 
on the Pacific, and the railroads leading into Mexico 
from the United States could quickly concentrate a 

large army at the Isthmus. 
7,000,000 tons of freight are in sight for transporta· 

tion over the railway in 1889. The railway can be 
built and equipped in four years' time. $50, 000, 000 in 
cash will complete everything ready for business. '.rile 
estimate in stock and bonds, allowing for all possible 
contingencies, is $75, 000, 000. 

Evell with only 4,000,000 tons, the net profit would 
be 14% per cent. The beneficial results cannot be 
overestimated. 

Industry, commerce, "society, and religion, in fact in 
all his relations, will man be benefited. 

The success.of the projector of the ship raikvay in -
his other important works-ironclads during the war, 
the magnificent bridge at St. Louis, the Mississippi 
Jetties, and other works, gives standing to this new 
work, and leads to confidence in the ability of Mr. 
Eads to carry it through to a successful conclusion. 

The address, printed in full, is illustrated by plates 
of the plans and by maps of the world and the Isthmus. 

.. .. , .. 
The Pactfic Mills. 

The Pacific Mills, situate at Lawrence, Mass. , are 
reported to be the largest textile manufacturing cor­
poration in the world. The capital stock is $2, 500, 000. 
'rhe number of the mills and buildings is 23, covering 
43 acres of space; there are in use in these mills four 
large steam engines, of 3, 500 horse power; 42 small steam 
engines; 50 steam boilers; and 11 turbine wheels, of 
5,000 horse power. The annual consumption of coal is 
25,000 tons; the annual consumption of gas, in 9,000 
burners, costs $35,000; the annual consumption of cot­
ton is 15,000 bales; the annual consumption of wool is 
4, 000,000 pounds, being the product of 750, 000 sheep. 
The annual capacity of the Pacific Mills is, in cottons, 
printed and dyed, 65, 000,000 yards; worsted goods, 
35,000,000 yards, or a total of 100,000,000 yards, equal to 
.two and a quarter times the distance round the world. 
To make this cloth, nearly 200,000, 000 miles of yarn are 
required. To accomplish this work, 3, 600 females and 
1, 900 males, or a total of 5, 500 persons, are employed. 
The pay roll for the year ending May, 1884, amounted 
to $1,790, 000. 

The North, Central, and South AmerIcan Exposition. 

Almost simultaneously with the decision to termi­
nate the World's Industrial and Cotton Centennial at 
the announced time, the 31st of May last, there was 
formed an entirely new organization under the title of 
the North, Central, and South American Exposition, 
which proposes to open another exhibition at New Or­
leans during the coming fall and winter. Its leading 
object will be to bring into closer commercial relations 
the peoples of the three Americas, and, if possible, to 
divert a larger portion of the rapidly increasing trade 
with the southern countries to our own ports, instead 
of letting it pass our doors for the longer journf'Y to 
European marts. The total imports of Mexico, Cen­
tral, and South America, and the West Indies, amount 
annually to $475,000,000, only 16 per cent of which is 
supplied by the United States. Of the exports of those 
countries, of about equal value, we receive 36 pel' cent. 

The new organization has purchased the entire 
buildings and plant of the World's Exposition at a low 
figure, and therefore starts out under very favorable 
circumstances. The President, Mr. S. B. McConnico, 
is'upported by a Board of Managers representing all 
sections of the country. The Exposition open" Nov. 
10, 1885, arid closes March 31, 1886. 
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AN IIIPROVED LEVER WRENCH. 

A wrench especially designed for turning the nuts on 
fishplates is shown herewith, Fig. 1 representing the 
wrench as applied on the rail, and Fig. 2 giving a side 
view. It is so constructed, it will be seen, as to turn 
two nuts at the same time. The main lever bar has a 
slot, and on the lower end a squared recess for receiv­
ing the nut ; from this bar also projects a stud or pin, 
and a bolt through the slot holds another lever bar, 
curved as shown, and having on its lower end a squared 

GOODSON'S WRENCH. 

recess for receiving another nut. This second lever 
bar has a downwardly proj ecting lug, to eng�e the 
stud or pin on the main bar, and regulate the distance 
the second lever bar is allowed to drop. In operation, 
as the main lever bar is pushed forward, the bolt at­
taching the second lever bar slides upward in the slot, 
and two nuts are thus turned at once. 

This invention has been patented by Mr. William D. 
Goodson, of Eufaula, Ala. 

cJtitutifi t �mtri. tau. 
other roads say five empty cars equal three " loads," or 
two " loads;" others, seven " empties " as three or four 
" loa.ds, " and thus it will be seen that a comparison on 
such data is worthless. 

This might be refined, as before mentioned, by re­
ducing the trains hauled to:ton miles, that is, taking the 
weight of the train in tons (thus eliminating the factor 
of " empties " and " loads "), and multiplying it by the 
miles. 

But while this result is a little nearer the truth than 
the other, it is not what is required, as no comparison 
or data is furnished of the extra work expended in 
hauling up grades and around curves, as it is plain that 
one road may be an extreme in hills and curves, while 
another, with which comparison is made, is as level and 
straight as could be wished for. 

I t is occasionally claimed that a hilly road is no more 
costly to haul over than a level road, and theoretically 
this may be true. But in practice there is quite a large 
difference, which arises from :the fact that an engine 
slips more on a hill than level, and the loss of stored­
up work in the train, obtained by hauling the train up 
the hill, which work is not given out to any useful end 
in descending the hill, as the speed of the train is con­
trolled by the brakes, and the surplus of this stored-up 
work is thus ground away in uselessness against the 
brake shoes. 

To gain or profit by the stored-up work, the train 
would have to be allowed to run down the hill un­
checked by the brakes, a proceeding of a character 
which would hardly pay for the profit, in view of the 
dangers, etc. 

The only correct basis or standard of comparison 
would be the foot pounds of work done in hauling a 
train over any road. To obtain this, the average strain 
on the tender drawbar would have to be obtained 
(unless it was desired to include the work of moving 
the engine). Knowing the average pull on the draw · 
bar and the weight of the train, and assuming an ave­
rage freight train speed for all roads of 15 miles per 
hour, and the necessary factors are at hand to make a 
fair comparison. To obtain this, a train of known 
weight might be haUled over a road at 15 miles per 
hour with a dynamometer placed between the train 
and engine, and its reading taken every one, two, or 
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�Lk�ree mmutes, and the average strain in pounds per 
PERFORMANCE SHE of t!le load thus obtained. This would take into 

BY LOCOMOTIVES. account - liJ.i hills, curves, etc. A rude but practical 
It is generally the opinion now among railroad men dynamometer for this purpose, which the writer has 

that the ' exchange of " performance sheets " is of no used, is shown in the accompanying illustration. 
value. This arises from the fact that the conditions Two bars of iron pivoted or hinged at C are arranged 
vary very materially under which these sheets are with lugs to be coupled by a link between the engine 
made up, and it follows, therefore, that a master me- and tender at h and g. The extension of arm, a, forms 
chanic who may be operating his locomotives at a total a pointer moving over the are, f, which is an extension 
cost of 17 cents per mile is really doing this cheaper of arm, b. A crucible steel car spring, e, abutting 
than another who is operating at 12 cents per mile. against arm, b, is attached by a bolt, d, to arm, a, so 
The stanaard of comparison of work done is the loaded that when the arms are drawn apart by the pull of the 
car, or loaded car miles, which means the number of engine, the spring will be compressed. As such a rig is 
loaded cars hauled one mile. This is obtained by necessarily home-made, the location of the spring, e, is 
multiplying the number of loaded cars hauled by the dependent on its size, etc. 
number of miles they are hauled, the result being A crucible steel spring that has had use enough 
. loaded car miles. Thus 500 loaded cars, each hauled under a car to work out the tendency to " set " in 
' 100 miles, is a mileage of 50,000 miles, and 500 x 50,000 = new springs is the best. The spring must be capable 

25,000,000 car miles. This form of comparison is occa­
sionally refined to ton miles, which means the product 
of the weight of the cars and loads hauled in tons by 
the total mileage. The want of any truth or value in 
the comparison of the performance of engines on dif­
ferent roads is found in the fact that a " loaded car " 
may mean a load of 12, 13, 15, 17, or 20 tons. Then in the 
rating of empty cars, that is in reducing a mixed t�n 
of " loads " and " empties " to " loads," the same want 
of uniformity is found in a standard of measurement, 
",S one road rates three empty cars as one loaded onei 

of resisting, just before it closes completely. the entire 
pull of the engine. Supposing the average freight en­
gine to be able to be exert a pull of 12,000 on the 

. drawbar, and the distance from the center of the 
line of draught, K, to the center of the pin, C, pivot­
ing the arms together to be 6 inches, and the distance 
from K to the center of the bolt, B, to be 24 inches, 
then to find the resistance a spring must offer to be 
equal, when almost closed, to a pull of 12,000 pounds 

6x12,000 
at h, we have ----=2,400 pounds. 

30 
Springs can be readily tested In a w�l press, or with 

a lever arranged across the top of the spring and 
weighted at its outer end. If a spring is found which 
nearly closes at more or less than this weight, its lo-
cation or distance may be easily found to balance the 
supposed pull of 12,000 pounds on the drawbar by 
multiplying the 12,000 by the distance from the center 
like of draught, K, to the point, C, and dividing the 
product by the number of pounds the spring nearly 
closes at, the result being the distance in inches the 
spring is to be located at from the center of C. 
To use such a rig, it is necessary to extend the dead 
woods so that the extra slack given by the rig may not 
be injurious. After locating the spring, the arm, f, 
may be marked by suspending the rig from a suitable 
support, such as a heavy crane, and either loading the 
lower end, h, with car wheels of known weight, or ar­
ranging a lever to pull down at h, so that less mate­
rial in weights will be necessary. Hitching a given 
number of cars of known weight behind the engine, 
with this rig, and keeping an even average speed of 
15 miles per hour, and reading the indication as the 
arc, f, every one or two minutes, or half or whole miles, 
would give data for an average pull per ton for that 
road. This being once known, the work done by an 
engine in hauling any train, whether of loaded or 
light cars, would be easily arrived at, and justice done 
to many master mechanics, whose apparently high 
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cost per mile run would be explained by the fact that 
from three to five times as much work was performed 
by his engines. FRANK C. SMITH. 

. ' . 1 .  

A CAR WHEEL AND AXLE. 

To afford improved means of attaching car and other 
wheels firmly to their axl es, and so the wheel can be 
readily removed if desired, is the object of an invention 
recently patented by Mr. Joseph H. Black, of Colum­
bia, Penn. The axle is formed with an enlarged screw­
threaded collar, which is slotted to receive a key, 
while the wheel 
h a s  a s c r e w ­
threaded recess to 
receive the screw­
threaded collar, 
and is slotted to 
correspond with 
the slot of the col­
lar of the axle, to 
receive the key 
for fastening the 
wheel upon the 
axle. To strength­
en the Wheel, and 
to hold the key in 
plac6, semicircu­
br washers are 
b o l t e d  t o  t h e  
wheel by screw 
bolts passing through the wheel and washers. To 
simplify the drawing out of the key, in case the wheel 
is to be removed from the axle, a passage is formed 
through the wheel in line with the recess occupied by 
the key, in which a small tool may be inserted for 
driving back the key. 

Strange but True. 

/l'his is one of the curious things floating about : 
'rake a piece of paper, and upon it put in figures your 
age in years, dropping months, weeks, and days. Mul­
tiply it by two; then add to the result obtained the 
figures 3,768 ; ad�JFo, and then divide by two. Sub­
tract from the result obtained the number of your 
years on earth, and see if you do not obtain figures 

t:�t 7: w�� I�O:I�� ;!��:l� ;?,}2�get�(1r �r/I( ,� /11 " ,  

v AN IMPROVED COVER FOR LARGE BOOKS. 
Usually in opening. large blankbooks, and other 

heavy volumes, bound in boards and with stiff backs, 
the first few sheets are drawn back with the cover, 
causing strain on the threads, to robviate which diffi­
culty is the object of the invention herewith illustrated. 
Fig. 1 represents a partly broken inside view of a book 
bound according to the new plan, and Fig. 2 a trans- . 
verse section of the book open in the middle. The 
book proper or leaf portion is stitched and strapped 
together in the usual manner, but attached to the 
stitched portion is a stiff, or moderately stiff, slide or 
sliding fiap, on each of its two outer sides, these slides 
being fitted to work freely back and forth, when the 
book is opened and closed, within recesses in the bound 
covers, these recesses extending any desired distance 
into the covers from their inner edges, and to within a 
suitable distance from the end edges. Suitable stops 
are provided for these slides, to limit their movement 
and prevent the separation of the book and its covers, 
one form of which is shown as a face strip arranged to 
work with the slides in a suitable longitudinal open-

WILLIAMSON'S BOOK COVER. 

ing, and if desired rivet-like fastenings may be passed 
through the covers to keep them .from warping and to 
prevent the slides from being torn out. By this method 
of binding a sliding joint is formed at the connection 
of the book with the covers, so the book may be opened 
freely and fiat without straining on the threads or 
binding. 

This invention has been patented by Mr. Thomas F. 
Williamson, of No. 180 Twenty-fourth Place, Chicago 
Ill. 

' 
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A SOD CUTTER AND PULVERIZER. 

The invention herewith illustrated provides a simple 
and effective machine for cutting in pieces sods and 
pulverizing hard or baked soil. The inclined side bars 
and the cross bar are hinged to each other, and carry 
bent and twisted knives, adjusting bars, and a hinged 
tongue. The manner in which the knives are attached 
to the side bars is shown at A, where a rear part of one 
of the side bars is shown inverted. On the front of the 
Cl'OSs bar, to which is attached a spring standard carry­
ing the seat, is pivoted a level, moving along an arClhed 
catch bar, and connected with two bars hinged at their 
outer ends to the side bars ; by operating this lever the 
driver can turn the side bars upon their hinges to 
cause the knives to worker deeper or shallower in the 

PHILLIPS' SOD CUTTER AND PULVERIZER. 

ground. and this lever will be held by a pin or catch 
in any position at which it may be adjusted. 

This invention has been patented by Mr. James R. 
Phillips, of Webster, Day County, Dakota Territory. 

.. j 0 . " 

A MOIST AIR INJECTOR FOR FURNACES AND 
FORGES. 

This injector is for supplying furnMes with air 
mingled with steam or moisture, to facilitate combus­
tion, to protect the furnace or forge, and desulphurize 
the metal under treatment. The invention is an im­
provement on a former patented invention of the same 
inventors, and consists in novel combinations of water 
chambers and a water supply pipe with the air pipe 
and steam jet pipe discharging therein, which will be 
readily understood from the accompanying illustra­
tion. The air enters the pipe or trunk, B, around the 
nozzle of the steam inlet pipe, C, and is carried along 
by the pressure induced by the steam jet ;  the pipe, D, 
also discharges a regulated quantity of water opposite 
the nozzle of the steam j et, so that the air, 
steam, and water fall together into the cham bel', E, 
in the bottom of which is a body of water, a pipe, 
F, leading out of the chamber, E, above the level of 
the water in its bottom to the place of discharge inside 
the furnace 01' forge. This pipe, F, has a pendent 
chamber or pocket, with a drain pipe or faucet, G, and 
the chamber, E, has also a valve, H, so that there will 
be no excess of water in either place to be taken over 
with the air into the furnace. At the point where 
the nozzle enters the furnace there is a gate valve to 
regulate the \lupply of air as may be desired. By this 

DAVIS &; WALKER'S MOIST AIR INJECTOR FOR FUR· 
NACES AND FORGES. 

arrangement it is claimed that the proper amount of 
moisture is better obtained and the steam more easily 
condensed than was formerly accomplished by the water 
jacket or box surrounding the discharge nozzle of the 
air pipe, and that much less water is required for the 
purpose. 

This invention has been patented by Messrs. John B. 
Davis and William Walker, of Jermyn, Lackawanna 
County, Pa. 

J'titutifi t �tutritau. 
Hardening PJaster. 

The Jou1'nal du Ceramiste et du Chaufournier de­
scribes a new method of hardening plaster of Paris ; 
from it the following extract is made : 

In 1878 and 1880 M. J. B. Mallion, of Lyons, made a 
number of experiments in the hardening of plaster from 
Piedmont. He first tried a mixture of plaster and fat 
lime ; but the result was unsatisfactory, the object re­
maining granular and of a dubious color. He then ex­
perimented with the magnesites simply made caustic; 
his success was complete, the magnesia hardened the 
plaster better than lime, and the product was a pure 
white' in color. 

He used two methods. In the first he calcined the 
magnesites sufficiently to release the carbonic acid, and 
then reduced this caustic magnesite to an impalpable 
powder; then mixed it in the proportions of 15 to 30 per 
cent with the plaster, and tempered it with water ' 

. worked it up, and when the object thus made was dry: 
he poured over it a solution containing from 20 to SO 
per cent of sulphate of zinc (if the objects are small, they 
are steepecl about an hour in tht' solution) ; they are 
then dried and polished, and the product is found per­
fectly hard. 

In the second m ethod, when the solution fails to 
penetrate properly into the object, M. Mallion tempers 
his mixture of plaster and magnesia directly with the 
sulphate of zinc solution, a little less concentrated than 
before, and then at once uses it for the purpose in­
tended. The resulting mass is homogeneous, hand­
some to the eye, has .an astonishing resistance against 
crushing, and only an iron point will make an iIr-;lres­
sion upon its- surface. 

The zinc solution is used on all objects that it is de­
sirable to have remain white; in this manner are made 
.fine statuary, mOUldings of extraordinary beauty, 
blocks for statuary, fireplaces, columns, and ornaments 
of all kinds. By lining the interior of the moulds with 
plates of zinc, or better still with glass, the product will 
have the polish of marble. The richest marbles can be 
likewise imitated by simply tinting certain portions of 
the mixture of plaster and magnesia and disposing them 
with judgment and art. For floors, it is better to re­
place the sulphate of zinc by a solution of iron, which 
will give to the compound a very beautiful color, simi­
lar to pinewood, and this can be rendered still more 
pronounced by rubbing it with linseed oil. 

To obtain the best results with this process two 
things are requisite :  the magnesia must be free from 
silica, and it must be calcined very regularly. For the 
latter purpose a gas furnace, of the Siemens or Schwan­
dorp type; is the best. 
. The best of the magnesites for this purpOAe are un­
doubtedly those.from the Grecian Archipelago, at Afrati, 
Mandoudi, Lesbos, or Corinth ; it is sold for 27 francs per 
ton on the ground. The average analysis is as follows : 

Ajrati. Mandoudi. 
Carbonate of magnesia . . . . . . . . . . . . . . . . . . . . . . . . . 94'50 97'53 
Lime . . . . . .  . . . .  . . . . . . . . . . . . . . . . . . . . . . . . . . .  4'15 0'75 

Silica . . . . .  . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  . . . . . .  0'75 0"15 

Water . . . . . . . . . . . . . . . . . � . . . . . . . . . . . . . . . . . . . . . . . . 0'60 1'49 

Alumina and oxide of iron . . . . . .  . . . . . . . . . . . . . .  0 0'08 

The magnesia of Germany is irregular in composition 
and too high in price. The Italian mineral is value­
less on account of the great quantity of silica contained 
in it. The analyses from the principal sources of sup­
ply are as follows : 

Baldmiro. Casalette. island oj .FJlJJe. 
Carbonate of magnesia . . . . . . . . . . . . 80'75 86'30 84'49 

Silica . . .  . . . . . . . . . . . . . . . . . . . . . . . .  18'50 13'25 12 '85 

Peroxide of iron, alumina, lime . . .  0'75 0'45 2'80 

These minerals are sold at from 20 to 30 francs per 
ton for the first two, and 33 francs per ton for the Elbe 
magnesia. ------------.�j •• �.�.�---------­

Galvanized Irol1 Water Pipes. 

In the course of a paper on the above subject, by 
Dr. F. P. Venable, in the Journal of the .American 
Chemical Society, he states that it has long been 
known that zinc dissolves in water, and that soft water, 
such as rain water, dissolves it more easily than hard 
water. Water containing carbonic acid is specially 
able to dissolve it. The use of galvanized iron for pipes 
and tanks being so much on the increase, the subject 
becomes more and more important, and it is desirable 
to ascertain, as far as possible, to what extent solution 
of the zinc coating takes place, and how far water con­
taminated by zinc is injurious to health. The author 
quotes several investigators as to the latter point; the 
evidence being to some extent conflicting, but giving a 
very decided balance on the side of the view that such 
water is considerably injurions. 

Invt'stigations made on behalf of the French Gov­
ernment resulted in the prohibition by the Ministry of 
Marine of the use of galvanized iron tanks on board 
men-of-war. Professor Heaton has giYen an analysis 
of a spring water, with a further analysis of the same 
water after it had traveled through half a mile of gal­
vanized iron pipe. It had taken up 6 '41 grains of zinc 
carbonate per gallon. Dr. Venable gives the results 
of an observation of his own, where spring water passed 
through 200 yards of galvanized iron pipes to a house, 
and took up 4'29 grains of zinc carbonate per gallon. 
It therefore seems pretty clear that drinking water 
should not be allowed to come in contact with zinc. 

147 
AN IMPROVED HAND SNOW PLOW. 

The plow herewith shown is designed for ready ad· 
justment for the ·making of paths of different widths. 
The share, secured to the front end of the bottom run­
ner, is of wood, and is inclined to the sides and rear; a 
wing is hinged to each side of the share in such man­
ner that it can swing to and from the frame, iron or 
steel runners being attached to the bottom edges of the 
wings, and their upper edges having flanges to prevent 
the snow from passing over into the inside, and to 
throw it back so far that it cannot slide again into the 

FRANZ'S IMPROVED HAND SNOW PLOW. 

furrow as the plow is pushed along. Fig. 2 shows in 
detail how braces attached to each wing cross each 
other on the central bottom piece or runner of the 
frame, where a pin IIlay be placed to hold the wings 
adjusted at any desired width, or permanent braces 
may be used in place of the adjustable ones. 

This invention has been patented by Rev. Julius 
Franz, of Warsaw, Ill. 

Ga� Engines or Lare;e Po",er. 

'1'he company engaged in the manufacture of the 
Otto gas engines at Deutz, Germany, have recently 
erected a water works to the order of the authorities of 
the city of Duren. The pumps of the establishment 
are driven by two Otto gas engines, each of forty horse 
power. The same company have a similar contract 
which they are carrying out at Coblenz, where they 
will install two forty horse engines ; and in addition to 
the above they will equip the city of Quedlinburg with 
a water supply plant, and operate the pumps thereof 
with gas engines. 

A VIBRATING CYLINDER STEAM VALVE. 

The illust.ration herewith shows transverse sectional 
and exterior views of a steam valve recently patented 
by Mr. William Mitchell, of Altoona, Pa. The cltse of 
the valve is formed of two half boxes, making part of 
or attached to a base plate, which may form part of an 
engine cylinder. In the base are two steam ports, and 
between them an exhaust port, while in the top portion 
of the valve cast' are two inlet steam ports. The valve, 
which is cylindrical, has heads that overlap on the ends 
of the case, so as to pack the valve and prevent its end-

MITCHELL'S STEAM VALVE. 

wise movement. Transversely of the valve are two 
passages, placed to coincidp. with the top and bottom 
ports alternately when the valve is rocked or vibrated, 
the valve having an exhaust cavity corresponding with 
the exhaust port in the base plate. Two valves of this 
construction may also be linked together, so that both 

alves will be simultaneously rocked, 'ach valve then 
aving but one inlet passage, with the view of one valve 

supplying . steam to one end of the cylinder and the 
other valve to supply the other end. 
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OPTICAL TELEGRAPHY. 

(Continued from first page). 
an apparatus which, like the one under consideration, 
is called upon to operate in the field. The lamp is 
furnished with a reflector, 1', and a chimney, m, of 
sheet iron, provided opposite the flame with apertures 
in which glass is inserted. A groove in the bottom of 
the box allows. of the pas�age of a screw, H, that serves 
to fix the lamp when, after experiment, the focus has 
been found. For this purpose the reflector is removed, 
and into the socket, T, there is introduced a tube, 
which is shown at I in Fig. 3. This carries at one ex­
tremity a system of lenses, and at the other a piece of 
ground glass. The end containing the lenses is turned 
toward the lamp, and the latter is moved until the 
flame is projected in the center of the ground glass. 

This regulating being finished, the tube, I, is taken 
out, the reflector replaced, and the socket closed. 
When it is desired to use sunlight, which is much pre­
ferable, as the range is then greater, use is made of the 
tube, I I, which, likewise, is placed in the socket, T, 
after the lamp and its reflector have been removed. It 
will be seen that by means of a mirror, b b', the solar 
rays are sent to a lens that concentrates them at a 
point, s, situated exactiy at the focus, F, when the tube 
is in place. A heliostat moved by clockwork, and hav· 
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table permits the instrument to be inclined in all direc- good field glass thil:l kind of signals can be read from 
tion�. In fact, it will be seen that this is indispensable, very far off. 
since.the position of the correspondent is known only As may be seen, 6ptical telegraphy is based upon 
approximately, and must be sought. For this purpose, the use of the Morse alphabet ; so the study of the lat­
after fixing the box upon the table by means of three I ter cannot be too highly recommended. It ought to be 
screws, the eye is applied to the telescope, and the known by everybody, for who can say whether he may 
horizon explored in the direction in which the other I not . some day be called upon to make use of it for the 
station is supposed to be. By using a compass and a safety of the country ? In the last Tunisian campaign 
good map the station is generally found quite quickly, optical apparatus was used with success. More re­
especially if, as we have supposed in the two engravings, cently, at Tonkin, it permitted Lieut. Bailly to ob­
it is a question of corresponding with a station estab- tain succor, at an opportune moment, for protecting 
lished in a fort. When once the position is determined, the retreat from Bac-le. 
the table is rendered immovable by means of a 'screw The army telegraph corps, although of quite recent 
beneath it. organization, .  has already rendered great services, and 

The operation is more difficult when it i� a question will be called upon to render still more yet. The offi­
of putting two movable stations in connection with ; cers in command of it give the greatest attention and 
each other. In this case it is preferable to await the I care to the instruction of their men, and are obtaining 

remarkable results. In the future, sure and quick 
communications will be secured for all the divisions of 
an army corps with each other or with strongholds, 
and that, too, despite the presence of the enemy a.bove 
their lines, and without the enemy even knowing it; 
for in order to percejYe the signals made by these lens 
or mirror apparatlIs, one must be in the axis of the 
luminous rays:.

7La NatU1·e. 

ing a play of mirrors that are used as need be, permits The Victims oC Cholera. 

of following the sun in all its positions (Fig. 1). The c lera has taken strong hold in Spain and on 
According to the place occupied by the receiving � ! the s Itherly coast of France this year ; every suc-

telescope, R, it will be seen that its axis is parallel with 
I � ceeding report from the infected regions indicates the 

the axis of emission of the luminous rays. If, however, 
. �r. dual spreading of the disease. and the mortality is 

the box should get out of true and the parallelism be Fig. S.- OPTICAL TELEGRAPHIC APPARATUS. ecoming frightfully great. 
destroyed, the trouble may be remedied by slightly The season is so far advanced that the apprehension 
moving the telescope by means of the two regulating corning of night, since the light can then be better dis- i of the disease spreading to the8e shores t.his year has 
screws at V. tinguished. It is necessary to have two . operators for about subsided, but that it will cross the ocean and 

In order to obtain the necessary interruptions in the each apparatus. In fact, it would be impossible for visit us next year is more than probable ; therefore 
emission of the luminous fascicle to reproduce the one to remain long with his eye to the telescope, since municipalities and individuals should not relax their 
Morse signals, there is arranged at about three inches in ten or fifteen minutes he would no longer distin- efforts to put the streets in good order, and their houses 
from the focus, F, a screen, E E, which has in the center guish anything. Moreover, in the receiving of dis- and grounds in cleanly condition. This will do more 
an aperture a little larger than the section of the cone patches the one who is observing, being- entirely en- than anything to keep the disease from our doors. 
which goes from the source to the objective. grossed in catching the signals, cannot write them Cholera seems to feed on filth and to abhor cleanliness. 

In front of this aperture, and at the side of the down but must dictate them to his comrade in mea- It seems also to like the glutton and the drunkard. 
source, there is a small screen, a, which completely i sure �s he receives them. During the course of a trans- Frank H. Mason, United States Consul at Marseilles, 
masks it. This is movable, and, by means of a play of mission, too, the one who is doing the work must not France, has forwarded to the Department of State, 
levers, may be maneuvere"d from the e:x.terior by press- lose sight of the other station, otherwise he may not Washington, some practical information concerning 
ing upon a pedal, M. By giving the latter a quick blow notice that the latter is interrllptiI;�g, in order to show the prevention and treatment of cholera. His conclu-

. . ' . in the hand � special signal that the letter or signal just sent sions are derive� from th� studies. of the epidemic ?f 
to rest upon It for an mstant we obtam a long flash. has not been understood, and that it needs to be re- 1884 and precedmg years m that CIty. He says that m 

This maneuver is quickly learned, and we have recently peated. During this time the other operator, while rest- its choice of victims cholera is most precise and defi­
found that any one who knows the Morse alphabet can, iug his eyes, is not idle, but is watching the flame of nite. With rare exceptions the victims belong to one 
after a few hours' practice, send and receive an optical the lamp through a small glazed aperture in the side of of the following classes : Those who live under bad 
telegram. the box, and keeping it in proper trim. In Figs. 1 and hygienic conditions in respect to eating and drinking 

The telescopic or mirror apparatus resemble those 2 may be seen the position of the operators for receiv- and exposure ; those weakened and debilitated by al­
that precede, in many points. We find therein (Fig. 4) ing and transmitting. In the first the apparatus is coholic excess; and those who suffer from chronic 
the box, A B C, the receiving telescope, L, the screen, represented as provided with a heliostat. The tripod digestive weakness or derangement. Among the im­
a, maneuvered by the pedal, M, and the luminous upon which it is fixed is of an old style, the table is prudences which become dangerous in the presenCA of 
source, consisting of a kerosene lamp or the rays of the not movable, and the boxes (one of them for holding cholera are overeating to the extent of producing 
sun. Instead of lenses for sending the light to the cor- the apparatus and the other for the accessories) are lethargy or indigestion, drinking any liquid so as to 
responding station, use is made of the properties of placed underneath . check the process of digestion, eating raw vegetables 
curved mirrors. These may be considered as being As we have explained, it has been found more con- in the form of salads, and, in general, thA use of raw 
formed by the union of a large number of small plane venient to make the table very movable, and more fruits, unless perfectly fresh and ripe. Drinking cold 
mirrors. On applying to them the well known law practical to use the larger of the two boxes as a seat. water or beer after having eaten raw fruit is a direct 
that the angle of reflection is equal to the angle of in- As may be seen in Fig. 2, this box is provided with challenge to cholera which n o  person, however strong 
cidence, and on examining Fig. 4, we shall easily under- straps, and may be carried upon the back of a man. and healthy, can afford to risk. The susceptibility of 
st.and the modus operandi of telescopic apparatus. A The smaller, which lies upon the ground, contains the drunkards to choleraic influences is proved by abund· 
large concave mirror, R, is placed at A B at the bottom kerosene can, some tools, some wicks, the regulating ant evidences, among which may be cited the sweeping 
of the box, B C D, its focus being at F. Here might tools, the mirrors, and the heliostat. fatality of the disease wherever it attacked inmates of 
have been placed the luminous source ; but, since the Cases may occur in which one has not at' his disposal inebriate asylums. Anything, in fact, whether of a 
lalllJ? would have then formed a screen, and intercepted so complete apparatus as the ones just described. In temporary or chronic nature, which impairs the vigor 
a portion of the rays reflected, it has been preferred to other cases the use of such may not appear to be neces- of the digestive organs, exposes persons thus weakened 
place it externally in a second box, a b c  d, which is sary, on account of the I-llight distance between the two to choleraic attacks. 
affixed to the other. This has necessitated the use of 

A 
0 'I Mr. Mason gives as the most effective destroyer of 

some means of bringing back the luminous point to F. . choler;), germs in excretions the following solutions :  
T o  effect this, a n  aperture, '.r, has been formed i n  the (1.. Solution of sulphate of copper in the proportion of not 
back of the mirror, into which has been introduced a less than 2 oz. to 1 quart of water ; liquid chloride of 
tube provided with two lenses. The distance of these zinc, 1% oz. to a quart of water ; bichloride .of mer-
from the lamp is such that there forms at the point, F, cury, � oz. to a quart of water; bichloride of copper, 2 
a conjugate focus of S. The luminous rays that ema- oz. to a quart of water; sulphuric acid, 4 oz. to a quart 
nate therefrom are received upon a small couvex mir- . of water. The same chemicals are used for disinfection 
ror, R', at the extremity, D C, of the box, and are sent of water closets, sinks, and all other seats of decay or 
from thence to the entire surface of the large mirror at infection. For washing streets and drains, sulphate of 
an angle that is so calculated that, after their reflec- iron, 10 lb. in 220 gallons of water, or liquid chloride of 
tion, they take a direction parallel with the axis of the c zinc, 20 lb. in 220 gallons, has been found most effect-
apparatus. From the position of the screen, a, it will i Fig. 4.-TELESCOPIC APPARATUS. ive and practicable. Phenic acid, in the proportion of 
be seen that the conjugate focus cannot. form and send i 10 lb. to 220 gallons of water, was largely used at Mar-
rays to R' unless the manipulator has been acted upon points that are to communicate, and yet it may be in- seilles last year, but the results were less satisfactory 
and moved from its natural position. dispensable that the two stations, separated by some than expected, some experts even going so far as to 

The signals of the Morse alphabet, then, are repro- natural obstacle, like a river for example, shall be able affirm that the phenic principle preserved rather than 
duced with the same facility as in the lens apparatus. to understand each other. Under such circumstances destroyed the germs of the contagion. He says that 
The kerosene lamp is here again generally employ�d, there ma.y be used sim?le lanterns, like those belonging I �n the face of a cholera epidemic diarr?Ola is a serious 
although the rays of the sun are also used along WIth to a carnage. There IS a small model made that may Illness, and should be treated accordmgly. He also 
the heliostat. The electric light has likewise been util- be fixed to the end of a stick or gun. In front of th� says that, as a popular remedy for immediate use, 
ized, but without much success up to the present, for glass there is a small Venetian blind, the slats of which nothing has been found superior to chlorodyne, sold 
want of a sufficiently practical source of electricity, and are connected by a string that is held in the hand, and by most druggists. 
because arc lamps are not steady euough, and their which permit, upon being opened and closed, of send­
tlickering renders the signals confused. iug flashes of varying length. It has been found pos-

'l'hese apparatus are, as we have said, designed for sible to communicate in this way to distances of 5 or 6 
�)Hlllanent stations . .  They are usually established in miles at night. For daytime squares of canvas fixed 
forts-often under a casemate-and, once regulated in upon light frames have been used with success. A 
a definite positAm, are not thereafter to be moved. man holding one of thAse squares in each hand pro-

It is not the same with the lens apparatus, as thes duces signals that have the same signification as the 
are portable and designed for operations in the field. short or long flashes of the lantern. A single screen 
They are placed upon a tripod (Fig. 2), whose hipged l represents the dot, and t wo screens the dash. With a 

. , e .. 

Inso l uble Cement from Glne. 

In order to render glue insoluhle in water, even hot 
water, it is only necessary, when dissolving glue for 
use, to add a little potassium bichromate to the water 
and expose the glued part to the light. The propor­
tion of bichromate will vary with circumsbances ;  but 
for most purposes, about one-fiftieth of the amount 'of 
glue will suffice. 
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The Volga River. 

The number of vessels on the Volga is only a little 
less than 20,000. The chief products sent up the Volga 
are oil from Caspian Sea, fish from Astrakhan, salt frolri 
Tsaritsin, wheat, tallow, and hides from Samara and 
Saratov. The cargo of vessels that reach N ijni-N ovgo­
rod is estimated at 5,000, 000 tons. From this point be­
gins the distribution of these products in the middle 
Russia; 1 ,500,000 tons reach Ribinsk, and proceed to 
St. Petersburg by canal systems. 

Down the Volga the .cargo consists of 1,000, 000 tons 
of miscellaneous goods and an unestimated amount of 
timber. 

The Volga River is the largest in Europe. The 
thankful Russian people call it the Mother Volga. The 
Volga begins in a marshy locality, about 150 miles N. 
'V. of Moscow, in the Tver Government as a small , 
stream a few feet wile, which continually grows, re­
ceiving on both sides streams and rivers, some of 
which, like the Oka and the Kama, rank among the 
largest rivers of Europe. 

The length of the Volga is about 2,500 miles, its 
width at the middle part about 1 ,  and in lower part 
about 2% miles. It enters the Caspian Sea ; by means 
of three canal systems it is connected with Neva, St. 
Peter!jburg, and the Baltic Sea ; by another canal sys­
tem it is connected with North-Dvina, Archangel, and 
the White Sea, and now it is proposed to connect it 
with the Don River at Tsaritsin, and therefore with 
the Black Sea. 

This immense water route, however, is not without 
defects. Every year it becomes shallower and shallow­
er. Below Nijni-Novgorod the Volga is uavigable for 
the large vessels, but above that place it is accessible 
only for smaller vessels, and during the dry summer of 
1883 it was not navigable at all between Tver and Ri­
binsk. In May, when navigation begins, the Volga 
presents a magnificent sight, swelling at some plaees to 
20 miles in width, but the water falls rapidly, and in 
the middle of June shallows or sand banks are formed 
which obstruct navigation. If a scow runs on such a 
bank, its cargo must be carried over with great ex­
pense. At the sand banks near the mouth of the 
Kama River, this overloading amounts to 500 to 1, 500 
tons every summer, and there is about a score more of 
such banks between that place and Ribinsk. Im­
provements obtained by the grated dams of Engineer 
J ankowsky and by dredging these banks are very in­
considerable, and it appears that the only radical 
measure is in enforcing the law which prohibits the 
wholesale destruction of forests. 

Another great defect is the total absence of artificial­
ly improved harbors. Very often vessels caught by an 
early ice in October, and compelled to seek safety in 
the natural harbors, are moored to the ice through the 
winter, and in most instances are destroyed in the 
spring when the ice begins to move. 

Above Ribinsk the Volga is not navigable at all, and 
vessels proceed further north by canal systems, of 
which the Marunskaia system admits vessels of larger 
size, and carries two-thirds of whole canal traffic. This 
system is a part of the great water route, and to give 
an idea of the system itself and the difficulties which 
await the vessels there, we tabulate below the different 
parts of which the Marunskaia system is composed : 

a. 222 miles of open canals, on which scows towed 
by horses make about 20 miles per day at the cost of  
24 cents per mile. 

b. 170 miles down the rivers Sweer and Neva. on 
which scows make 33 miles per day, at the cost of 48 
cents pel' mile. 

c. 47 miles of canals with locks, the scows being 
towed by man· power at the rate of five miles per day 
and $1.20 per mile. 

d. 249 miles up the river Sheksna, by horse and 
steam power, \�t the rate of 26% miles per day and 90 
cents per mile. 

e. And finally, 14%, miles of rapids on the river 
Sheksna, taking at least seven days and costing $14 per 
mile. 

The slowness of navigation is due in great part to 
obstructions and stoppages arising from the limited 
capacity of the system. Plans are under consideration 
now for a series of improvements to increase the ca­
pacity. 

But in spite of all the difficulties, the navigation on 
the Volga grows every year, together with growth of 
commerce and production of that region. The latest 
and most powerful impulse in this growth has been 
given by the rapidly developing production of the 
Haku oil-region, which furnishes not only the cargo, 
but also cheap and excellent fuel for the Volga 
steamers. 

.. ' 0 ' . 

REDUCED postage and other causes have increased 
the correspondence of the world. Less than fifty years 
ago the average of letters received by each person per 
annum was only 3 in the United Kingdom, and it is 
now 37 letters and 4 postal cards. The latest reliable 
ascertained comparison (for 1882, when the average w as 
35 in Great Britain) gives the average per head in the 
United States at 21 ; G@rmany, 17;  France, 16;  Italy, 7 ;  
and Spain, 5. 

, Flies and Their Relation to Disease. 

LIGHTNING PHOTOGRAPHY. 

To the Editor of the Scientific American : 

It is a common belief that the absence of flies for a 
season is a percttrsor of an epidemic, and flies being 
this year less numerous than some other seasons, some 
of our contemporaries have reasoned that the cholera 
or some other dreadful epidemic is to inflict our land, 
or as one of contemporaries puts it, " without more 
flies, everybody is going to be sick, and a great many 
people are going to die." The process of reasoning on 
this subject is about as follows, given by a writer 
more rational than superstitious, 'Vhich we find in the 
Midland Indust1'ial Gazette : " The absence of flies does 
not exactly presage an epidemic-that is, the flies 
are not killed by the poison in the air, as many su­
perstitious persons who have noticed the coincidence 

I inclose a photograph of a streak of real " Jersey 
lightning, " which I was fortunate to secure at 10: 30 
P. M. ,  on Saturday, Aug. 1 last, after a great many 
" exposures. " 

The writer was led to try the .. experiment of photo­
graphing lightning, on account of a theory which he 
held, that lightning traveled in a wavy line, and not in 
a zigzag path, as drawn and painted by almost all our 
artists and painters. · The result of these experiments 
would tend to show that the above theory was correct, 

between disease and a small fly crop believe-but their 
absence is in itself a cause of sickness and epidemics. 
The I'carcity of flies this year is attributed to the 
somewhat phenomenal weather prevailing in the North 
this spring. In February there was a remarka­
bly warm spell, a mild temperature that hatched out 
most of the pupre, and brought many of the little flies 
prematurely into the world. This was followed by a 
period of long continued and severe cold in March, 
which killed these young flies before they could get 
in their work upon the bald and sleepy. Hence a 
Ethort fly crop. And now as to its relation with disease : 

I The fly is a vulture, a buzzard on a small scale. It is 
the most important, because the most numerous, de­

. stroyer of pest-breeding material. It gets in on foul 
I and decaying matter that can bEl reached by no other 
insect or animal, and it destroys it. The quantity of 

, this pestilential matter thus removed cannot be esti­
mated, because the fly is always getting away with it 
in summer, while in winter the cold prevents its e\' i l  in­

: fluences being felt. When, therefore, there are too few : flies to thoroughly consume all the forms of the dead 
and decaying substance that fills the earth, the sur-
pl us pollutes the air, the soil, an d water, and creates 
and propagates disease. It is suggested, therefore, to 
New York, that, in view of its fly famine, that eity 
stands in imminent dread of an invasion by that great 

I enemy, the cholera, and the citizens are warned to be 
although the streak in this case certainly looked to more thau usually careful, and to supply the lack of 
the eye as if it was a thick zigzag streak tearing its fly by exercising extraordinary care in the removal 
way through the sky ; but I think this zigzag effect of everything calculated to beget or nourish a pesti­
was produced by the small streaks which branch out all leIl<'Al. " 
the way down the main stem. In contradistinction to the above, Doctor Grassi, in 

Additional interest is given to the photograph on I an article in the British Medical Journal in 181!3, 
account of a horizontal streak which occurred at the on danger from flies, claimed to have made an im­
same time, which is shown, very faintly, near the top portant and by no melms pleasant discovery in regard 
of the photograph. to flies. It was always recognized, said the learned 

W. N. JENNINGS, Photographer. Doctor, that these insects might carry the germs of in-
Philadelphia, August 10, 1885. fection on their wings or feet, but it was not known 

that they are capable of taking in at the mouth such 
Torpedo Roats at Sea. objects as the ova of various worms, and of discharg-

The records of ·the English torpedo boats at the re- ing them again unchanged in their freces. This point 
cent function in Bantry is thus summarized by a Lon- has now been established, and several striking experi­
don service journal : " The eight torpedo boats at- ments illustrate it. Dr. Grassi exposed in his labora­
tached to the Hecla were terribly detached on the pass- tory a plate containing a great number of the eggs 
age home. Only one remained near the parent ship, one I of a human parasite, the Tricocephalus dis par. Some 
made for Appledore, and has been sent for by the Sea- sheets of white paper were plaeed in the kitchen, 
horse, five put into Dartmouth, and one remained by which stands about ten meters from the laboratory. 
the squadron. The misery suffered by the crews of After li'ome hours, the usual little spots produced by 
these boa.ts in a sea-way is great indeed, sleep being the freces of flies were found on the paper. These 
almost if not quite impossible; and we look forward spot.s, when examined by the microscope, were found 
with interest to the report upon the fitness of these to contain some of the eggs of the tricocephalus. 
little vessels for the work upon which they have been Some of the flies themselves were then caught, and 
employed. Machinery repairs have been frequeut, the their intestines presented large numbers of the ova. 
strain npon the engines being very great, and no fewer Similar experiments with the ova of the Oxyu1'is verc 

than eight first-class and six second-class boat s have micularis and of the Tcenia soli1tm afforded correspond-
been considerably damaged by their short cruise. ing results. Shortly after the flies had some mouldy 

.. , • I • cream, the Oidium lactis was found in their freces. Dr. 
IM:PROVED BUTTON OR STUD. Grassi mentions an innocuous and yet conclusive ex-

This button or stud has a twisted shank with at- periment that every one can try. Sprinkle a little ly­
tached plate, whereby the plate or bottom may be copodium on sweetened water, and afterward exam-
easily inserted into a ine the freces and intestines of the flies ; numerous 
button hole in a gar- spores will be found. As flies are by no means par-
ment, and the button . ticular in choosing either a place to feed or a place 
shank and plate to- to defecate, often selecting meat or food for the pur-
gether may be formed pose, It somewhat alarming vision of possible conse-
of a single piece of quences is raised. 
sheet metal bent into ... , 0 , .. 

form, to be soldered or P urity the School Bundlngs. 

otherwise secured to The Sanitary News urges the sanitary examination 
the bottom of the but- of school buildings during vacation. To give force 
ton proper. Fig. 2 to its own opinion, it quotes the words of Mr. William 
shows 11 bottom view of Paul Gerhard, an eminent sanitary engineer. In a 

the button, and Fig. 3 recent article on school and college sanitation, he says : 
the blank for forming " The annual vacation term would seem to be a par-
the shank and plate in ticularly fit tim e to undertake a sanitary inspection of 
one piece. This inven- the school buildings, of their interior construction, 
tion has been pate ntrd sanitary arrangements, and of  their immediate sur-
by Messrs. Read Benedict and Harry M. Scott, who roundings. " He calls attention to the absolute ueces­
should be addressed for further particulars at No. 1 71 sity of such a periodical i nspection, by qualified per-
Broadway, New York city . sons, and the correction of such structural and sani-

e • , • I • • tary defects as may be discovered. While the water 
'J'he Bryant E!l;!l; Beater. I supply, drainage, and ventilation should be examined 

Referring to the Bryant egg beater, engraving O�f .nto, it is necessary to demonstrate the entire absence 
which we published in SCIENTIFIC AMERICAN 0 f dampness, and to examine the methods of light­
August 22, we are requested to say that Messrs. Paine, ng the class rooms, of heating the building, the 
Diehl & Co. , 12 Bank Street, Philadelphia, Pa. , are the means of egress in case of fire, the arrangement of seats 
manufacturers. and desks, and finally into the plumbing applianees. 
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IMPROVED TRACTION ENGINE AND CRANE. 

At the recent Agricultural Show, Preston, England, 
Messrs. A veling and Porter, of Rochester, had a large 
collection of engines, aud among them an exceedingly 
handy crane engine, of which we give a perspective 
view, from Engineering. This engine, which is rated 
by the makers as a 6 hors6, has done excellent wor.k in 
getting exhibits into position, the crane with which 
it is fitted being capable of lifting loads of three tons, 
and both lifting and slewing by power. The arrange­
ment of the gear is ingenious. The hoisting bar­
rel is mounted on the crane jib, and is geared to a 
pinion running on the vertical shaft around which the 
jib slews, this pinion being fixed to a sleeve having a 

and which is geared to the crankshaft so that it is 
always running while the engine is in motion. On this 
diagonal shaft are carried two bevel pinions, one giving 
the slewing motion to the right and the other to the 
left; by an arrangement of taper keys actuated by a 
clutch lever, either of these pinions can be driven as 
desired, and the load may be slewed in either direc­
tion, while the hoisting or lowering is going on. 'fhe 
whole arrangement is exceedingly neat and convenient, 
and the engine is capable of doing a vast amount of 
work. It is shown fitted with one of Priestman's dig­
gers, which it is well adapted for working. With one 
of these diggers the engine has unloaded easily 70 tons 
of coal from a barge in a day of eight hours. 

The Alacrity. 

The Alacrity, twin screw steel dispatch vessel, 1,400 
tons displacement, which recently arrived at Ports­
mouth from Jarrow-on-Tyne, where she was built by 
the Palmer Shipbuilding Company, has just completed 
her highly successful series of steam trials in the Solent. 
The trials were conducted by Mr. J; P. Hall, on behalf 
of the contractors, and among those present on the oc-

casion were: Mr. Bakewell, from the Ad­
miralty; Commander the Hon. F. R. 
Sandilands, in command of the ship; Mr. 
Alton, Chief Inspector of Machinery; Mr. 

_ Connor, of the steam department of the 
dockyard; and Mr. J. Smith, chief engin­
eer of the ship. 

The Alacrity is a sister ship 
to the Surprise, the only ma­
terial difference being that her 
bunker capacity is somewhat 
less. She will carry 375 tons, 

IMPROVED TRACTION ENGINE AND CRANE. 

disk cast on it as shown. This disk is situated between 
two other disks, that above it being made solid with 
the bevel wheel to which the hoisting motion is com­
municated from the engine, while the lower disk is 
fixed on the central spindle forming the crane post, 
this spindle carrying at its upper end a quadrant 
gE'ared into by a worm as shown, this worm giving the 
slewip.g motion. To the central disk first mentioned 
is fixed a bracket forming the fulcrum of a pair of 
levers actuating friction clntch gear as shown, these 
levers when depre/ised causing the central and upper 
disks to be frictionally connected, and thus making 
the hoisting motion available, while if raised the levers 
frictionally connect the central and lower disks, s 
forming a brake by which the load .is upheid. The 
hOIsting and slewing motions are both jlrivenfrom a 
diagonal shaft which extends to the real' of the engine, 

as compared with the 400 tons of the Surprise; but even 
this reduced quantity will enable her, it is supposed, to 
steam 15 knots for about 14 days. The vessel is propelled 
by two sets of compound engines, each having a high­
pressure cylinder, 26 inches in diameter, and one low­
pressure cylinder, 50 inches in diameter, with a stroke 
of 34 inches. The main engines are horizontal, each 
pair being fitted with a horizontal ail' pump driven 
from the crank shafts. Her crank shafts are of Vick­
ers steel, while the propeller shafting and the cylinder 
liners are made of Whitworth fluid co�pressed steel. 

The propellers themselves are composed entirely of 
gUll metal. There are two large horizontal condensers, 

rmed also of gun metal, the water being circulated by 
two pairs of centrifugal pumps made by Allen. The 
fans and casings are likewise made wholly of gun 
metal. The pumps are fitted with la.rge auctions from 
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the bilges, and are thus capable of dealing with a con­
siderable leak. Four special engines are provided for 
feeding the boilers, w)lile two others of similar design 
pump out the bilges, and can also be employed as fire 
engines. The main engines are fitted with steam re­
versing gear of simple construction, and can be handled 
very easily. The piston and other glands are packed 
with the new patent asbestos cloth packing. Steam is 
provided by four steel boilers, two being 9 feet 6 inches 
in diameter, and two 10 feet 4 inches, the length of all be­
ing 17 feet 6 inches. The working pressure is 100 pounds 
to the square inch. The stokeholes are fitted with ar­
rangements for forced draught, the air being supplied 
by four centrifugal fans, 4� feet in diameter, driven by 
an independent engine. These are capable of main­
taining an air pressure equal to 2 inches of water. 

The natural draught trial was made under favorable 
auspices as regards weather, the immersion of the ship 
being 11 feet 2 inches forward and 10 feet 6 inches aft. 
The enginfls were kept working at full power continu­
ously for four hours, the means of the observations 
giving the following results: Steam iu boilers, 92·63 
pounds; vacuum, 26 inches and 25 inches; revolutions, 
121 and 120 in the starboard and port. engines; horse 
power, 1,087 and 1,070 horses in the two engines respect" 
ively, thus showing a collective power of 2,157, equal to 
157 more than the contract, with a fuel consumption 
of 2·1 pounds per unit of horse power developed. Her 
speed realized was 16·143 knots. At the four hours' con­
tinuous trial uuder forced draught very gratifying re­
sults were obtained without the engines, to use an ex­
pression borrowed from the turf, turning so much as a 
hair. The air pressure in the stokeholes did not ex­
ceed an inch as measured by the water gauge, but with 
this a perfect combustion was secured in the furnaces, 

and no want of stearn was experienced. 
The mean pressure in the boilers on this occa­

sion was 99·31 pounds, about equal to their full 
working pressure, the vacuum 25·1 inches and 24·5 
inches, the revolutions 134·87 and 134·75 per mi­
nute, the horse power 1,565·73 and 1,807·34 in the 
starboard and port engines respectively, and the 
total collective power indicated 3,173·07 horses, or 
nearly 200 beyond the contract. The two engines 
worked well together, but the mean pressures in 
the cylinders of the port engine were somewhat 
higher than those of the starboard engine. The 
fuel consumption was 2·77 pounds per horse per 
hour, and the speed obtained on the mile was 
17·956 knots. Favorable as were the results ex-

tracted from the Surprise, as regards 
power, speed, and economy of coal, 
they were exceeded by the perform­
ances of the Alacrity. The engines 
worked admirably from first to last, 
and, notwithstanding the enormous 
piston speed, the bearing showed 
no signs of heating. 

On the conclusion of the run, the 
turning powers of the ship were 
tested under full speed. Circling to 
starboard, the circle was completed 
in 4 minutes 5 seconds, the port cir­
cle being performed in 4 minutes 24 
seconds. 

The approximate diameters were 500 and 700 yards, or 
about from six to seven lengths of the ship. At the 
end of the trial the Alacrity returned into harbor, when 
she will be completed to replace the Enchantress as 
Admiralty yacht. As it is proposed, however, to arm her 
and her sister ship, the Surprise, with six 5-inch breech­
loading guns and four 3-pounder quick-firing guns, she 
will not be ready for the use of their lordships on their 
forthcoming visits of inspection to the dockyards.­
London Times. 

JUDGE FIELD, of the Supreme Court of the United 
States, relates in his memoirs, just published, that in 
1862 there occurred a mysterious epidemic, the origin 
and nature of which have nevel· been explained . . A 
mere touch with the end of the finger was sufl;lcient to 
con vey the infection. 
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OOnOSITE PORTRAITS OF MEMBERS OF THE NATIONAL 

ACADEMY OF SCIENCES. 

Those of the members who were present at the 
Washington meeting of the Academy last spring will 
remember that, at the request of Professor Brewer and 
myself, they sat for their separate photographed por­
traits for the purpose of obtaining an experimental 
composite picture. Professor Baird kindly offered the 
facilities of the photographic department ;  and the 
p'otures taken by Mr. Smilie, the photographer in 
charge, bear the same stamp of excellence that charac­
terizes so generally the work of that department of the 
National Museum. 

As only one or two previous attempts, 1 believe, 
have been made to produc� composites in this coun­
try, I will state briefly what they are, 'tnd how ·they 
are made. The idea in 
its broadest sense was 
concp.ived and applied 
by Francis Galton, for 
the purpose of obtaining 
an average 01' type por­
trait, i. e., a picture that 
should show the features 
that are common to a 
group of individuals, 
and exclude those that 
are purely individual. 
It is clear that in pro­
portion as this result is 
attainable, the method 
will be of value in ob­
taining a clear concep­
tion of the external 
characteristics of any 
given type or class. 

J titufific jlUtriclu. 
ness of features, gives a very sharp and individual­
looking picture. 

It would be difficult to flnd thirty-one intelligent 
men more diverse among themselvel'l as regards facial 
likeness than the academicians entering into this com­
posite. They are a group selected as a type of the 
higher American intelligence in the field of abstract 
science, all but one or two being of American birth, 
and nearly all being of American ancestry for several 
generations. The faces give to me an idea of perfect 
equilibrium, of marked intelligence, and, what must 
be inseparable from the latter in a scientific investi­
gator, of imaginativeness. The expression of a,bsolute 
repose is doubtless due to the complete neutrality of 
the portraits. 

Fig. 3 contains eighteen naturalists and thirteen 
mathematicians, whose average age is about 52 years. 

There is given also a composite (Fig. 4) of a differ­
ently selected group. It is of twenty-six members of 
the corps of the northern transcontinental survey-an 
organization of which I had charge, and the object of 
which was an economic survey of the Northwestern 
Territories. It was a corps of men carefully selected as 
thoroughly trained in their respective departments of 
applied geology, topography, and chemistry, and hav­
ing the physique and energy, as well as intelligence, 
needed to execute such a task in face of many obsta­
cles. The average age of this group was 30 years. 

RAPHAEL PUMPELLY. 
.. 4e," 

LUlDlnous Hays. 
M. Charpentier has contributed to the Comptes Ren­

dus some further observations relative to the distribu­
tion of luminous intensity and visual acuity in the 

olar s p e c t l' U m. The 

Galton reminds us  
that, during the first 
days of a traveler's meet­
ing with a very different 
race, he finds it impos­
sible to distinguish one 
from another, without 
making a special effort 
to do so; to him the 
whole race looks alike, 
excepting distinctions of 
age and sex. The rea­
son of this is that, by 
short contacts w i t  h 
many individuals, he 
receives upon his retina, 
and has recorded upon 
his memory, a c0mposite 
p i c t u  r e  emphasizing 
only wfiat is common to 
the race, and omitting 
the individualities. This 
also explains the com­
mon fact that resem­
blances among members 
of a family are more pa­
tent to strangers than 
to the relatives. 

FIG. l.-TWELVE )IATHE)IATICIANS. FIG. 2. - SIXTEEN NATURALISTS. 

author has studied the 
distribution of light in 
the spectrum, determin­
ing, by the aid of his 
photoptometer, the ne 
cessary and sufficient 
quantity of light which 
produces the sensation 
of light in different parts 
of the spectrum. It is 
accepted that luminous 
intensity, or brilliancy, 
is different from visual 

acuity; the fonp.er re­
presents the exciting 
power of light upon the 
retina, the latter an­
swers to the greater or 
ess facility with which 

this light permits an 01')' 
server to distinguish the 
forms of small objects. 
These two manifesta­
tions of the power of 
light are not propor­
tional to one another, 
but differ according to 
the refrangibility of the 
light. It is of interest 
therefore to study, by 
some rigorous method, 
the distribution of vis­
ual acuity belonging to 
the s p e c t r u m. The 
method adopted by M. 
Charpentier consists in 
ascert.aining the amount 
of light necessary to en­
able an observer to dis­
tinguish a group of 
small points placed close 
together upon a black 
ground. The two curves 
which represent the dis­
tribution of brilliancy 
and visual intensity in 
the normal solar spec­
trum are notably differ­
ent from one another. 

The individllals enter­
ing into these compo­
sites were all photo­
graphed in the same 
position. Two points 
were marked on the 
ground glass of the cam­
era; and the instrument 
was moved at each sit.­
ting to make the eyes of 
the sitter exactly coin­
Cident with these points. 
The composites were 
made hy my assistant, 
Mr. B. T. Putnam, who 
introduced the nega­
tives successively into 
an apparatus carefully 

FIG. 3. - TUlR'rY-ONE ACADE"llIClAN8. FIG. 4.-TwENTY-SIX FIELD-GEOLOGISTS, TOPOGRAPHERS, ETC. 

The variations in bril­
liancy are less extensive 
than those of visual in­
tensity. B o t  h curves 
present a maximum; but 
tbe sit.uation of this 
maximum is different in 
the two curves. The 
mean situation of the 
maximum of visual in­
tensity is in t.he yellow, 
not very far from the D 
line. The maximum of 
brilliancy, on the con­
trary, is about the limit 
of the green and blue. 

COMPOSITE PORTRAITS OF AMERICAN SCIENTIFIC MEN. 

constructed by himself, and essentially like that de­
signed by Mr. Galton, where they were photographed 
by transmitted light. The arrangements of the condi­
tions of. light, etc , were such that an aggregate expos­
ure of sixty·two seconds would be sufficient to take a 
good picture. 

What was wanted, however, was not an impres­
sion of one portrait on the plate, but of all the 
thirty-one; and to do this required that the aggregate 
exposure of all the thirty-one should be sixty-two 
seconds, 01' only two seconds for each. Now, an ex­
posure of tw'o seconds is, under the adopted conditions, 
too short to produce a perceptible effect. It results 
from this, that only. those features or lines that are 
common to all are perfectly given, and that what is 
common to a small number is only faintly given, while 
individualities are imperceptible. The greater the 
physical resemblances among the individuals, the bet­
ter will be the composites. A composite of a family or 
of near relatives, where there is an underlying same-

Fig. 1 contains twelve mathematicians, including 
both astronomers and physicists, whose average age 
is about 51% years. Fig. 2 is a composite of six­
teen naturalists, including seven biologists, three 
chemists, and six geologists, with an average age of 
about 52Yz years. 

I may mention, as perhaps only a remarkable coin­
cidence, that the positives of the mathematicians, and 
also of the thirty-one academicians, suggested to me 
at once forcibly the face of a member of the Acade­
my who belongs to a family of mathematicians, but 
who happened not to be among the sitters for the 
composite. ' In the prints this resemblance is less 
strong, but in these it was observed quite inde­
pendently by many members of the Academy. So, 
also, in the positive of the naturalists, the face sug­
gested, also quite independently to myself and many 
others, was that of a very eminent naturalist, de­
ceased 'several years before the sitting for this com­
posite. 

This fact confirms the idea already expressed by the 

author, that the perception of light and of forms cor­

responds to two distinct physiological processes. It is 

remarkable that it is the latter-the perception of 

forms-which seems to be proportional to the ahsolute 

energy of luminous radiation. The other process-the 

crude perception of light-augments in intensity, not 

only with the absolute energy, but also with the re­

frangibility of the light. Luminous radiation seems 

therefore, according to all known facts, to act as a de­

composing force, setting at liberty the potential energy 

accumulated in the photo-chemical substance of the 

retina during repose. 
.4 " '  � 

FIVE horses were lately killed by lightning in a 
singular manner at Camilla, N. Y. They stood with 
th* necks over a wire fence, when suddenly the light­
ning struck the fence at a distance of 1, 000 feet from 
the horses. The current traversed the wire. and wen1; 
to ground through the horses. 
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Py&"mlell, Real and FlctltloUII. 

In almost every country of the world, pygmies figure 
either in history or tradition; but tradition always has 
some foundation, man only weaves fiction from facts, 
and the best novelists are close observers of human 
nature-. How many things long regarded as fables 
have been proved true? Herodotus, the father of 
history, who lived B.C.  484 years, was 
once called the father of lies, but we now 
know that he told only truth. Marco 
Polo, who in 1274 went with his father 
to Tartary, China, different parts of 
India, Persia, and Asia Minor, though an 
illustrious traveler and writer, was con­
sidered very untruthful, nevertheless the 
more we learn of those countries, the 
more truthful his accounts appear. 

... 

" 

.... 

Ititutifit �mtritau. 
teen in length, and twelve in depth; we have in our 
possession plans of these buildings. The Indian who 
accompanied us to them affirmed that he always saw 
the" little people" at night, but they never spoke to 
him. He said : "They are very small, and wear big 
hats. Once, at the entrance of a cave in the forest, I 
found a clay figure, which was an enchanted dwarf, 
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HOW TO MAKE A MAGIC THREE-SIDED FAN. 

A fan that is equally applicable for winter or sum· 
mer is a novelty. 'Such a fan any of the readers can 
make by following the directions given below, and they 
will be amply rewarded for their trouble by the looks 
of astonishment and wonder with which their work 
will be greeted, if introduced as part of some parlor 

--
-

entertainment during the winter, or 
casually opened and closed while fan­
ning themselves on the piazza of their 
favorite hotel at the seashore. The third 
side of the fan is made by pasting eight 
of the folds together in four pairs. When 
the fan is open, one side of the pasted folds 
is concealed. The third side is shown by 
opening the fan the reverse way. The 
three sides are made apparent, without 
any explanation, by putting a different 
picture on e<1ch side. Material Needed.c­
All the material required is a sheet of 
stout paper twenty-five inches by 
nineteen; an old fan, or a piece of 
straight grained hickory about twelve 

The stories of "little people," fairies, 
sprites, and elves, must have originated 
from the existence of an extremely di­
minutive race, a vague recollection of 
which has passed from generation to 
generation. Fables make the pygmies 
two feet high; the Greeks, having known 
of giants, as if to make a contrast pic-

--- ---- ---- inches long and quarter of an inch thick 
H'Jw to Make the Fan.-Lay the sheet 
of paper upon the table, and mark about 
three-fourths of two circles on it (see Fig. 

tured to themselves these pygmies, get-
ting the idea from a certain people of 
Ethiopia, called Pechinies, who were very 
small. Swift made his Gulliver find men 
six inches high in the Isle of Lilliput; but 
Cyrano de Bergerac, in his imaginary 
voyage to the sun, found people not big­
ger than his thumb. 

Among the many ludicrous stories told 
of pygmies, it is said that a certain King of Bavaria, 
at his wedding feast, was served with a pie from which 
a tiny dwarf, armed with lance and sword, jumped 
out on to the table, to the great astonishment of all 
the guests. 

But apart from such extravagant tales, there are 
SOllle proofs that very dwarfish people have lived in 
different places. Some years ago, on the banks of 
the river Merrimac, twenty miles from the Isle of St. 
Louis, a r.umber of stone tombs were found arranged 
in symmetrical order; none of them were more than 
four feet long, and the human skellJtons 
found III them omy measured tibIae. teet, 

though the teeth showed that they were 
adults; the skulls were out of proportion 
with the rest of the body. 

Aristotle, who was a great naturalist, said 
that trustworthy witnesses testified to the 
existence of minute men, and that they lived 
in eaves washed by the waters of the Nile. 
Pliny even gives various details regarding 
their habits, and the geographical position 
of the places where they dwelt. On the 
banks of the upper Nile, where the Greeks 
placed the pygmies, modern travelers have 
found whole tribes of dwarfish men. 

In Russia and Turkey, until quite lately, 
great sympathy was felt for dwarfs, they 

---

--

MAGIC THREE-SIDED FAN. 

and it was reading a book; I picked it up to carry it 
home, but then I felt afraid and put it down again. 
Next day I returned to look for it, because I wanted 
to have the puz (dwarf), but I could not find the 
place." ALICE D. LE PLONGEON. 

An Indian Celnetery. 

The small uninhabited island of Memaloose in the 
Columbia River, which is about lOO miles below Port­
land (Oregon), has from t.ime immemorial been the 
burial place of t.he Indian tribes of the Wascos and 

MAGIC FAN. 

being generally considered keen witted and often tal-' Alickitats, among the famous Indian chiefs interred 
ented. In Germany, in the eighteenth century, a there being Malatowack and Powshensha. The cus­
dwarf was considered a necessary appendage to every toms observed after death among these two tribes are 
noble family. In this present century there have been as follows : The bodies are swathed in fine linen ballds, 
isolated cases of extremely small people, as, for in- covered with a profusion of ornaments, and conveyed 
stance, Richebourg, who died in Paris in 1858 at the in a canoe to the island of Memaloose, where they are 
age of ninety. He was twenty-three inches high, and laid upon the ground until the rain, the wind, and 
during the revolutionary period he is said to have the birds of prey have done their work. When nothing 
passed in and out of Paris, as an infant in the arms of but. the whitened bones remain, they are carefully 
a nurse, with dispatches very dangerons to carry gathered np and placed in a rough sarcop

'
hagus, where 

wrapped in his baby clothes. In Mexico, especially they are supposed to rest until the trumpet sounds on 
in the State of Yucatan, and adjacent 

. 

islands, there are many stories current 
about dwarfs; and if the natives are 
questioned concerning the builders of the 
old ruined edifices found in those parts, 
they invariably say, "The Pllzob (pyg­
mies) built them." In the islands of Cozu­
mel and Mugeres there is a firmly rooted 
belief that" little people" wander around 
at night; many solemnly protest that 
they see them, and accuse them of dis­
turbing their slumbers by hammer­
ing on benches and shaking their ham­
mocks. 

--- ---

1).  The inner circle should have a radius 
of four and one-half inches; the outer 
circle, a radius of eleven and a quarter 
inches. Use the same cen ter for each 
circle. If you have no dividers to make 
them with, a piece of string with a loop 
in one end, to place the pencil in, and a 

pin fastened in the other (and stuck in the table), will 
do equally as well (Fig. 1). Divide the outer circle into 
twenty equal parts, each part two and three-eighths 
inches wide. From each of these points rule a line to 
the center of the circle (see dotted lines in Fig. 1). 

In cutting out the paper, cut straight from where 
the dotted lines cross the circles; do not follow the 
curve. The paper should be folded along the dotted 
lines. By running the thumb nail along each hent 
edge, the paper will be made to hold in place while 
the pasting is being done. The second diagram (Fig. 

2) shows how the paper lies when ready for 
the sticks to be placed in. 

There are ten sticks in the fan; they may 
be got from an old fan by removing the 
covering, or whittled from a piece of 
hickory. The eight center sticks should be 
eleven inches long, quarter of an inch wide, 
and about the thirty-second of an inch thick. 
The two outside sticks are the same width, 
but twice as thick, as the center ones, and 
one inch longer. The eight center sticks 
should be tapered from about the middle 
until they come to a point at the top end. 
Three-quarters of an inch from the thick 
end of each stick, holes will have to be 
made to fasten them together; this can be 
done with a fine drill, or burned through by 

a wire heated over a gas flame (Fig. 3). To fasten the 
sticks together, bend one end of a piece of wire (about 
an inch long), in the form of a loop, small as possible, 
then push the straight end through the holes, and 
bend it in the same way. If the sticks of an old fan 
are used, and there are more than ten, remove the sur­
plus ones, and fasten the proper number tightly to­
gether again. 

To fasten the sticks to the paper, glue or mucilage 
will be the best thing. Begin by pasting the top stick 
to the center of the last fold to the right (as the paper 

lies in Fig. 2). When it has dried, turn 
the whole thing over, and after putting 
m ucilage between the fourth and fifth 
folds, place the two undermost sticks be­
tween them, at the ext.reme edges of the 
folds; press between the palms of your 
hands and the table until they have had 
time to adhere. Then paste the two 
next sticks between the eighth and ninth 
folds; in the same manner. Now fasten 
the next two between the t.welfth and 
thirteenth folds, and you will have pro-' 
gressed as far as shown in Fig. 4. The 
sixteenth and seventeenth folds will use 

On the east coast of Yucatan there are up the two remaining center sticks. Now 
various places, such as Nisuete and Meco, paste the last stick to the outside of the 
that any traveler may visit, though he last fold, amI close up the fan, allowing 
must go armed, and keep a sharp lookout it to become thoroughly dry before put-
for Indians, who may fall upon him at ting on the pictures. 
any minute. There can be seen vestiges MAGIC FAN. By putting only one picture on your 
of small cities, all the houses made of fan, it can be made to appear and dis-
stone, but not large enough for people appeal' at your wish, by opening and 
more than two or three and a half feet high to occupy the last day. But the truth is that doctors, students, closing the fan in different directions. Be sure and get 
-with any comfort. and collectors of fossils are continually going to thb the picture on the flap side of the fan, 01' it will fail to 

In Cozumel Island we saw well constructed triumphal cemetery for skulls and skeletons. make the magical change, because the other sille does 
arches but nine feet high, and in the same place there .. I • � .. not alter, whichever way the fan is opened. If 
are sanctuaries, temples of worship, built of earefqJly A STATUE of Nicolas Leblanc is being erected in the scrap pictures are used, they will have to he divided 
hewn stones; the doorway of the largest was th"ee Conservatoire des Arts et Metiers, at Paris-80 years (with a sharp knife) along the edge of each fold that 
feet high, one foot six inches wide, the entire build- after the great inventor perished of want. The stone they cross, after being put on. 
ing measUring, outside, but nine feet in height, four- I given in place of bread is sometimes rather late. I If you possess any artistic ability, it can be put to 
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use by making some design, or taking some familiar 
story with three parts or incidents in it, and illustrat· 
ing one on each side of the fan. For instance, the 
nursery rhyme, "The Three Crows," can be used by 
illustrating the first line on one side, the second on an­
other, and the two remaining lines on the third side. 

V. J. S. 
.f .... 

Medicinal Plants In Brazil. 

Consul Wright, of Santos, Brazil, incloses in his re­
port to the State Department notes upon 
the medicinal plants of that conn try. The 
compilation is the work of S. S. Schindler, a 
native born citizen of the United States, 
who is now in Brazil. From Mr. Schindler's 
notes it appears that the country abounds in 
herbal remedies, and that alvelos, the new 
cancer cure, is but one of hundreds of 
plants or trees possessing properties of great 
value, as yet almost unknown to materia 
medica. 

Alvelos is a shrub, Mr. Schindler writes 
discovered by an eminent Frellch physici� 
of Pernambuco to be a specific for cancer­
ous ulcers. The juice is a powerful caustic. 
Applied to cancel', it produces an irritating 
effect. which increases to a strong inflam-

Jtitutifit �mtritau. 
of freshly drawn milk, so long as it remains much 
warmer than the air in a stable, may stand in the 
stable unharmed, provided nothing but the air, or what 
is in the air, touches it. If a vessel of cold milk is 
placed in warm air, the effect will be reversed. When 
warm air touches cold milk, the air becomes condensed, 
and its capacity for holding moisture and odors is so 
much diminished that it becomes unable to retain the 
load it was carrying, and is forced to deposit its burden 
on the surface of the milk, to be absorbed and held in 

mation, and at length cicatrization takes 
place. The manner of application is this: 

MAGIC FAN' 

A camel's hail' brush is dipped in: the juice, 
which is applied to the cancer and allowed 
to dry. Twenty-four hours afterward a little lint 
dipped in water is applied to the cancer, and in 
another twenty-four hours the juice of alvelos is tried 
again. Dr. Velioso adviRes for a speedy cure the ap­
plication of the juice every day, using an infusion of 
tobacco instead of the arnica and water. This course 
of treatment is more rapid. The inflammation is much 
stronger, but can be regulated by the physician ac­
cording to the nature of the caneer and its proximity 
tQ the vital organs. Mr. Schindler says that the alvelos 
treatment has proved successful in every case of cancer 
of the lips, tongue, nose, and breasts, 
where it has been tried. 

Baycurn, Mr. Schindler says, is a 
curious plant of Brazil, which buries 
itself ill the sand, a number of leaves ris­
ing above, seven inches long and two 
inches wide. The flowers resemble a 
saxifrage. '.rhe whole plant is sometimes 
for days together covered by the sea. 
The root is six to seven inches long, one 
inch thick, and tortuous shape. Exter­
nally it is chocolate brown; internally 
flesh colored. It is said to be an unfailing 
remedy in all kinds of enlargement and 
glandular sweliings. 

The juice of the fruit of the cajueiro 
tree is one of the most powerful blood 
purifiers known. 

A decoction from the bark of the root 
of the calunga shrub is a remedy for dys­
pepsia and intermittent fevers. 

the milk or its cream in the same way that the air on 
a hot day unburdens itself on the surface of a vessel of 
ice water, where the_depositions become apparent in 
the form of dew. If a pail of warm milk and one of 
cold milk are placed side by side in the same stable, 
one may be growing purer and the other more foul at 
the same time, so much has the fact of temperature to 
do with the absorbing power of milk. Under the law 
of the diffusion of gases, aeriform bodies will, to some 
extent., force themselves into liquids like milk or 
water, when all are at the same-temperature, out that 

The leaves of the camapa plant contain 
a narcotic principle, and the juice of the 
root and fruit is found excellent for rheu-

MAGIC FAN. 

matism and liver diseases. 
Boiled fruit of the avoredo pao tree 

makes a powerful poultice for ulcers. The fruit of the 
cabacinho has an admirable effect upon dropsy. 

The most stubborn coughs yield to a tea made from 
leaves of the malavrisco shrubs. 

Papaw has been found to possess the property of de­
stroying the false membranes of croup and diphtheria. 

Papaine is another diphtheria cure. 
Poracary is said to be a sure antidote for bites of 

poisonous snakes. 
Sapucareira bark makes a decoction which seems to 

be nature's remedy for kidney ailments. 
There are no less than 312 plants or trees in Brazil 

which possess strong medicinal properties. Mr. Schin­
dler's catalogue of them contains a remedy for every 
ill known to human flesh, and the wonder inspired in 
the reader is that people should ever die in that coun· 
try. 

How Milk Is Spoiled. 

Milk will absorb odors at one time when it WOUld 
not at another. It readily takes in vapors and odors 
from the air when it is at the same temperature or 
colder than the air that surrounds it, but parts with its 
own odors when warmer than the air with which it is 
in contact. When cold air touches warm milk, the air 
expands and becomes lighter and rises. As it expands, 
1ts capacity for holding vapors, gases, or odors is so 
much increased that it is not only able to hold all the 
odors and moisture it contained before, but is enabled 
to take in more, and hence it is ready to take up, and 
does take up, any odor or vapor which is volatile 
enough to rise out of the milk. Thus, cold air, even if 
it is not quite as pure as one might desire it for breath­
ing, does not contaminate warm milk, but, on the con­
trary, actually becomes an a�d in purifying it. A pail 

law is largely controlled by relative tenlperatures. 
Does the reader ask how stable odors do get into 
milk, if not absorbed by the milk after it is drawn? 
The answer is, they get it through the breath of the 
cow. Standing in a stable filled with foul air, a cow 
cannot avoid taking in at every breath the odors with 

which it is loaded. Upon entering the lungs 
f they are forced at once into the circulation. 

The blood becomes charged with them, and 
the milk, which always serves as a means of 
unloading the blood of its impurities as well 
as its nutriment, also becomes loaded with 
the odors intensified, greatly to the disgust 
of those who use the milk. It is surprising 
to those who have never carefully noted the 
facts, how soon and how effectually foreign 
odors, good or bad, are taken into milk in 
the air breathed by milk-giving cows. 

A few instances will illustrate. It is not 
long ago that an account appeared in the 
Journal of milk spoiled by being saturated 
with the odor of onions, from tethering a 
cow to the leeward of an onion patch. In 
the experience of the writer, twelve cows, in 
passing to and from their pasture, were sub­
jected to the scent of a dead calf lying twenty 
rods from the lane through which they 
traveled. The exposure to the tainted air 
did not exceed one minute at each passage, 
and yet they inhaled infection enough to 

. make their milk offensive, and to nearly FIg. 6. 
spoil, for cheese making, the milk of eighty-

five cows with which their milk was mixed. When 
th� cause was discovered, the burial of the calf ter­
minated the effect. In four different instances the writer 

153 
has known of cheese being materially injured in cheese 
factories from the cows of one of the dairies inhaling air 
scented from dead balves lying round the barn in a 
state of decay. The annual reports of the dairy associ­
ations have often contained similar cases. Foul air is 
one of the readiest modes of contaminating milk. It 
will injure milk sooner than bad food. What is taken 
into the stomach Illay be, and often is, to a large ex­
tent neutralized by digestion, but infection taken into 
the lungs is at once, and without change, forced into 

eirculation. There is no surer way of be­
fouling milk than by forcing cows to breathe 
the confined air of their stables, saturated 
with the fumes of their perspiration and 
excrement. The consequence of breathing 
such odors is so plain and certain that it 
seems strange that it should be permitted to 
the extent it is. The assumption so commonly 
made, that the milk absorbs the scent after 
it is drawn, is doubtless one of the promi­
nent causes. It is time that delusion was 
dispelled. and that dairymen should appreci­
ate the fact that if they are to have pure­
smelling and pure-flavored milk when their 
cows are in the barn, they must contrive to 
keep the odors of the stable from the nos­
trils of their cows, and give them pure air to 
breathe. Hurrying the milk out of the 
barn may be a good thing to do, but it 
will not remove the common cause and 
frequent occurrence of stable odors in 

milk. -Live Stock Jou1·nal. 
"'.,. 

Etched Printing Plates of Transferred Engravln/:8. 

The print may be cleaned by means of bread crumb; 
then. to soften the ink, the print is put to soak in a 
three per cent solution of strontic oxide, kept at a tem­
perature of about 83' C.; the necessary time for soaking 
can be found by experimenting on a piece of margin or 
extraneous matter, cutting off a small piece, drying it, 
then dampening with nitric acid as hereafter described, 
and then observing whether it gives a set-off on being 

rubbed against, another piece of paper 
with the thumb nail. The length of time 
may vary from ten minutes to an hour 
and a half. When the print is removed 
from the solution, it ill thoroughly and 
carefully washed with hot water, super­
fluous moisture being absorbed by blot­
ting paper; it is then laid face downward 
on a few layers of blotting paper, and 
the back well brushed with a.20 per .cent 
solution of nitric acid, until the paper is 
thoroughly and evenly soaked; it is then 
dried between successive sheets of blot­
ting paper. The zinc plate is prepared 
much the same way as for zincography, 
with the exception of graining; instead 
of this it is rubbed with water of Ayr 
stone, and finally polished with pumice 
powder. 

In transferring, much stronger pressure 
is required than for zincography; indeed, 
theoretically, a copper··plate printing 
press should be used, but in practice a 
good litho press will be found to answer 
all1lost as well. After having adjusted 
the pressure, place the print face down­

ward on the plate, and immediately pull it firmly 
and evenly through the press. An intervention of 
thirty seconds after the print is put on the plate would 
be fatal to success. After the print is peeled off, the 
plate is sponged over with unsoured gum water; water 
is then sprinkled on, and it is gently washed with a 
clean rag to remove any adherent particles of paper; 
the transfer on the plate is then rubbed over with a 
mixture of lithographic ink, thin varnish, and gum 
water, by means of a fine sponge, care being taken to 
have an excess of gum water to prevent" blacking up." 
When sufficient ink has adhered to the lines, the plate 
is flushed with water under the tap, and is then slightly 
etched with phosphoric acid and gum water solution, 
diluted with its bulk of water; the plate is next rolled 
up with printing ink. and re-etched with the normal 
solution. It is now ready for use, and can either be 
printed from in a litho press or it can be etched by 
acid, and then printed typographically. In preparing 
freshly printed matter the plate is at once saturated 
with the nitric acid solution, all further manipulation. 
being the same, with the exception, perhaps, of rather 
less pressnre in transferring.-P1·inter and Stationer. 

...... -
Tide Mil ... 

A correspondent at Norwalk, Conn., writes that 
there are four tide mills within fifteen miles of there, 
and that in dry times this unfailing source of power 
is greatly appreciated by the farmers, long lines of 
wagons being seen, waiting to have the grist ground. 
Two of these mills are said to have single-acting tur­
bi�e wheels, with a simple flap gate to admit water to 
the pond.· Our correspondent suggests that there are 
probably many more tide mills in use in the country 
than is generally supposed. 
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ENGINEERING INVENTIONS. 

A car brake has been patented by Mr. 
Edward Gardner, of Allegheny City, Pa. This inven­
tion covers a novel construction aud combination of 
parts for operating the brakes of a car by hand levers 
connected with the brake bar in a simple WilY, so the 
brakes can be operated from either end of the ear, and 
can be locked iu place when set. 

A tlwitch stand has been patented by 
Mr. David Bowen, of Topeka, Kan. Tbis invention 
provides a separable construction of parts in a railway 
switch stand, so that the operating spindle and its con­
nections may be readily reached for repair and renewal, 
the shifting mechanism be protected in the base of the 
stand, and admit of direct parallel motiou of the shift­
ing bar. 

A steam boiler has been patented by 
Mr. Joseph Ferrando, of Genoa, Italy. Combined with 
a boiler furnace are fire boxes upon which are the 
grates, a fire wall, and an air box, connected with the 
front ends of the fire boxes, the construction being such 
that pulverized or granulated fuel may be fully con­
sumed, and not too rapidly drawn to the rear end of 
the furnace. 

• • •  
AGRICULTURAL INVENTIONS. 

A self-cleaning plow has been patented 
by Mr. Allen Jones, of San Marcos, Texas. By this in­
vention a blade is made to work on the plane face of 
the mould board by a wheel jouru.aled in the plow be­
tween the mould board and the landside , so the wheel 
rolling upon the ground revolves the blade in the oppo­
site direction, and intermittently cleans the mould 
board. 

A combined band cutter and grain 
feeder for thrashers has been patented by Mr. Charles 
Grover, of Kansas City, Mo. This invention covers a 
novel construction and combination of parts to make a 
machine not liable to get out of order, for cutting the 
bauds of bound grain. and for feeding the bound and 
headed grain to thrashers in uniform quantities with 
snch rapidity as the thrashers may require. 

• • •  
MISCELLANEOUS INVENTIONS. 

works in which the movement of the knees of the head 
blocks is automatically effected to set the log up to the 
saw for each slice sawed off, t�is automatic set being 
made by the progressive movement of the carriage. 

A fastening for egg carriers has been 
patented by Mr. Thomas W. Wells, of Gunn City, Mo. 
It has a spring catch or lock, beveled cleats attached to 
the case and to the lid to prevent the ends of the egg 
case from being laterally strained, with other n ovel de­
tails of construction to make au improved fastening for 
cases for carrying eggs. 

A blotter has been patented by Mr. 
Homer L. Williams, of Lind Grove, La. According to 
this invention, a forked roll cs.rrier has two rolls proper­
ly jouru.aled, and with suitable handle to hold the rolls 
above the writing desk wheu not in use, one roller tak­
ing the ink from the fresh writing, and the other taking 
the ink from the first roller. 

A tin can has been patented by Mr. 
Thomas C. Adams, of Brooklyn, N. Y. With a can 
and cover formed with an angular hollow rib in its 
flange is an annular wire cutter beveled to form a cut­
ting edge to engage the hollow rib at the apex of its 
angle, thus furnishing with the can a cutting device to 
sever the top of the cover from the can. 

A cover for milk cans has been patent­
ed by Mr. Daniel F. Crippen, of RiverSide, Cal. It has 
conical ventilating tubes extending upward from the 
outside, and a removable screen inside to exclude for­
eign matters, so the animal heat and impure air may es­
cape from the milk, and a constant circulation of air be 
maintained within the can. 

A pencil or crayon holder has been pa­
tented by Mr. Fre,lerick Froescheis, of Nuremberg, 
Germany. Combined with a tube for holding the 
crayon is a slidiug tube acting on spring jaws which 
hold the crayon, so that the crayon is released by press­
ing on the butt end of the holder, and is held as soon as 
the pressure is removed. 

A fence has been patented by Messrs. 
Aaron Zimmerman and John Q. Shipley, of Disko, Ind. 
This invention covers a new form of metal post, in 
which the base consists of a blade or fln of cast iron 
with a socket in its upper edge in which the post is 
held, in order to make a durable fence, and one which 
can be easily erected or taken down. 

A self-binding harvester has been pat- A velocipede has been patented by Mr. 
erited by Mr. George W. Blakeslee, of Perry, Iowa. This John W. Burroughs, of Salt Lake City, Utah Ter. This 
invention covers a novel construction and combination invention relates to vehicles adapted to be propelled 
of parts intended to secure compactness and efficiency upon common roads by the power obtained from a 
in self-binding harvesters, and promote simplicity and coiled steel spriug, which unwinds as the vehicle moves 
cheapness in their construction. along, and provides a novel construction and combma-

A sad iron has been patented by Mr. tion of parts for such vehicles. 
Borace S. Pease, of Portage, Wis. It is an improved A thread cutter has been patented by 

irnn. which can be used for Dolishin� flut- I ...... . � walker, of Allentown, N·. Y. It is an 
ing, and pressing, and easily adjusted for either pur- attachment for a thimble, and the invention consists in 
pose, a curved fluter being secured to the handle, and relative construction and arrangement of the cutter and 
the smoothing iron having a fluted surface. guard, the thread being passed between the l,'1lard and 

A hair clipper has been patented by the blade, aud a sidewise or downward movement of 
Mr. Walter iI. Underwood, of Denver. Colo. The clip- the fingers cutting the thread. 
per device has an abrading wheel in contact with the A bee hive has been patented by Mr. 
cutter, whereby the cutter is automatically sharpened Lorenzo S. Cook, of Borden, N. Y. This invention 
as it revolves, and the device has other novel features covers a novel construction and arrangement intended 
of design and construction. to facilitate the removal of the honey frames, so the 

A stock releasing device has been pat- bees can be controlled in relation to the part of the hive 
ented by Mr. Theophilus Arndt, of Florin, Pa. This in which they are to deposit the honey, and so the 
invention covers novel featured of coustruction of a de- hive can be easily ventilated. 
vice adapted-for operatiug independently or collective- A machine for treating ramie and sugar 
Iy, so the animals secured thereby may be released cane has been patented by Mr. Louis U. Fasnacht, of 
separately or all at once, as may be desired. New Orleans, La. It consists of a de!lOrticator with 

A carpet stretcher has been patented revolving and stationary knife blades, rollers for press­
by Mr. Charles Grover. of Kansas City, Mo. It is made ing out the water from the flber, and a drier with a hol­
with a main lever and a bar, with a head carrying points low steam chamber under its bottom, over which the 
at both edges, so the user can both pull and push the fiber is passed, with various other novel features. 
carpet to stretch it, and the device can be folded in A harness attachment has been patent-
small compass wheu not in use. ed by Messrs. Thomas G. Hanbery and John D. Wall, 

A slate pencil sharpener has been pat- of Newstead, Ky. This invention consists of an im­
ented by Mr. John Putuam, of Philadelphia, Pa. It is proved loop, intended especially for use on dray and 
made of pressed glass. with its abrading surface formed heavy wagon harness, to take the place (If the ring and 
by impression in the mOUld. making it virtually inde·· leather cup now commonly used, providing therefor a 
structible, while it does not absorb moisture or grease, more simple, economical, and durable device. 
and niay be made of any desired shape or size. A removable egg tray for incubators 

A pick attachment for dredge buckets has been patented by Mr. Frank Rosebrook, of Elmira, 
has been patented by Mr. Johu McSpirit, of Jersey City, N. Y. It consists of a frame with wire netting bottom, 
N. J. Combined with the frame of a dredge bucket are beveled strips iu the frame and dividing the tray into 
picks pivoted thereto, and a hook to hold them out of compartments, the strips being separated from each 
the way when not required for use, so the bucket can other a distance equal to the length of an egg, the ar­
be used to loosen hard ground when desired. rangement being such that eggs can be reversed easily, 

.A quoin and side stick for printers has and are fully exposed to the action of the heat. 
been patented by Mr. Marshall J. Hughes, of Jersey Gold and other metallic amalgams form 
City, N. J. It is composed of an oblong metal band iu- the subject of a patent isslled to Mr. Solomon P. Buatt, 
closing a wooden block, with projections from the top of Bastrop, La. This discovery relates to amalgams 
plane for use in driving, the different sections being suitable for dental fillings, whereby gold and silver may 
adapted for use both as side sticks and quoins. be reduced to a plastic mass with mercury, and a crys-

A bench clamp has been patented by tallized solid obtained . free from excess of mercury, 
Mr. Franklin P. Hish, of Shelbyville, III. This inven- chemiCal impurities, or metallic oxides iujurious to 
tion covers a novel construction and combination of health. 

' parts to provide a simple, inexpensive, and easily han· A saw swage has been partented by Mr. 
died bench clamp, for use in holding the work to the William C. B. Hummel, of Winfield, West Va. It is 
beuch while being jointed or otherwise finished for use. for upsetting the points of saw teeth to broaden the 

A safety gate f.or elevators has been points, and is intended to guide the swage relatively to 
patented by Mr. George T. Fallis, of St. Joseph, Mo. the plane of the saw, so its action shall not tend to 
The construction is such that the gate may be auto- cant the teeth to either side, and so the swage may be 
matically opened and closed, and locked when closed as quickly placed properly on the tooth without special 
the carriage passes the gate in either direction, and so care on the part of the operator. 
the gate may at will be prevented from opening. A wagon jack has been patented by Mr. 

A barn door fastening has been patent- John F. Eastman, of Triumph, Ill. Combined with a ' 
ed by Messrs. William L. Bliss and George F. Kopp, of hollow ,tandard in which is a toothed bar, is a clutch 
South Egremont, Mass. It consists of a vertical shaft plate through which the toothed bar passes, a lever 
placed in suitable bearings on the barn door, with pivoted on the standard having a curved cam part on 
latches and a spriug lever, and triangular latch plates its upper end adapted to act on the clutch plate, the de­
on the barn, to automatically lock the door at top and vice being easily adjustable for wagons of different 
bottom when it is closed. heights. 

A f'aw gummer has been patented by An automatic oiler for lubricating wool 
Mr. J"mes R. B. Hunt, of North Troy, Vt. By this in- has been patented by Mr. John C. Thickius, of Hins­
veutioJl the cutter head for cutting out the throat of the dale, Mass. ()ombin�d with a tank .tor holding a lu­
saw tooth may be operated against the side of the .SIlW bricating agent is a sprinkler and measuring device 
instead of against the edge, to the end that the ,ope- for �upplying ouly measured quantities, .with other 
ration of gumming may be done quickly and wit�out :!'Qvel featureS, the whole apparatus being 'designed to 
d:lIlger of drawing the temper of the saw plate. . . . 

-
be arranged in the upper ' part or immediately over an 

Saw mill set works foim the subject of automatic feeder of the wool to the first breaker cards. 
a patent issued to Mr. Charles W. Metcalfe, of Hopkins- An adjustable -reflector holder for sta­
ville, Ky. ThIs invention covers improvements 'in tii!nary lamps ,and other lights has been patented by 

Mr. William J. Wilkinson, of Philadelphia. Pa. Its 
construction is suoh that by operating a hand screw the 
reflector can be raised or lowered to adjust it to the 
proper height, or by loosening another hand screw it 
can be tilted to allow the chimney to be inserted or 
removed, or to focus the light upon any desired spot. 

A hog feeder has been patented by Mr. 
Ayland M. Carter, of Cincinnati, Neb. The reservoir 
will hold sufficient feed for two or tbree days' consump­
tion, and the feed will be distributed to all the animals 
alike, and it may be so placed that the crank and valve 
handle may be reached from outside the pen or fence to 
stir the feed and deli ver it to the trough without requir­
ing the atteudant to be near the animals. 

A game apparatus for playing amusing 
aud instructive games has been patented by Mr. Samuel 
L. Clemens, of Hartford, Conn. The invention con­
sists in a player'S chart with a series of rows or col­
umns of numbers, with a hole for each number, which 
may represent the years of events of historical import­
ance, in contesting the number and accuracy of which 
remembered by the players the game consists. 

A safety brake for elevators has been 
patented by Mr. Jobn W. Metz, of Manchester, 
Ohio. This invention covers a novel construction and 
arrangement of cam headed grip levers and operating 
levers, both pivoted to the elevator carriage, and con­
nected by links and pull cords leading to the carriage 
within reach of its occupants, giving a simple means of 
stopping the carriage should the hoisting rope break or 
other accident occur. 

An attachment for stop motions of 
knitting machines has been patented by Mr. Oliver H. 
Edwards, of New York city. Cutting blades are 
mounted on a support above the needle cylinder, the 
blades being held closed by a spring and open by a 
lever having a yarn guide in one end, so tbat when a 
knot in the yarn encounters the guide the blades will 
be released and the yard severed some distance from the 
needle cylinder. 

An ironing machine has been patented 
by Mr. Frank Corbett, of New York city. With the 
end frames and hollow journals of the upper roller are 
connected half bearings attached to perforated plates, 
with loose plates between their upper ends, to which 
are swiveled crank screws, and between which and the 
half bearings are interposed springs, whereby the upper 
roller can be readily adjusted to give any desired pres­
sure to the goods. 

A valve oiler has been patented by Mr. 
Samuel D. Mershon, of Rahway, N. J. It is made with 
a jointed discharge rod connected with a crank pin at­
tached to a screw wheel meshing into an endless screw, 
the shaft having a pulley to receive a driving band, so 
the oil will be made to di8charw: with certainty .W�gu­
lar iutervals of time, the invention being an improve­
ment on a former patented iuvention of the same in· 
ventor. 

A dynamo electric machine has been 
patented by Messrs. Holbrook Cushman, of New York 
city, and Joseph P. HaJl, of Oldham, Eng. This inven­
tion relates especially to the construction of the arma­
ture, which is so arranged that the conductor will be 
exposed to the inductive influeuce of the magnetic field 
under the most favorable couditions, as well as to pro­
mote simplicity and economy in the manufacture, and 
the easy reuewal of parts. 

An adjustable scraper for cracker ma­
chine feed rollers has been patented by Messrs. William 
H. Bromley and Philip J. Gately, of Brooklyn, N. Y. 
Combined with the feed rollers are arms having inter­
mediate bars with grooves opening at their inner edges, 
plates fitting iu said grooves and having eyes upon the 
lower rear edges, and screws working in the intermedi­
ate bars and swiveled in the eyes of the plates, to keep 
the feed rollers free from dough. 

The manufacture of finger rings forms 
the subject of a patent issned to Mr. Edwin E. Hanf, 
of Wilmington, Del. 1'he new method consists in up­
setting the ends of the blanks, bending mto circular 
form to bring the ends together, uniting them by fusion 
and rounding up the ring, condensing the metal by 
hammering, incidentally bringing it to size and turning 
off its surface, so the riug will not have distinguishable 
joints, and will appear as if stamped out from a plate. 

A process for making sirup and beer 
from maize has been patented by Mr. Alfred E. Feroe, 
of Poughkeepsie, N. Y. Its . object is to fully utilize 
the com without the use of acids or chemicals, the 
starch of the meal being first liquefled and separated 
before conversiou from the coarse insoluble portions 
and insoluble fatty acids in a specially contrived sepa­
rator, the fine insoluble portions being removed Itfter 
c" nversion by a further novel treatment avoiding filtra­
tion, it being claimed that such process improves the 
product and shortens and cheapens the whole work. 

NEW BOOKS AND PUBLICATIONS. 

PLUMBING PROBLEMS : or, Questions, 
Answers, and Descriptions relating to 
House Drainage and Plumbing, from 
the Sanitary Engineer. New York : 
The Sanitary Engineer, 1885. 

The cltarge for Insertion under this head is One Dollar 
a linefor each insertion ; alxntt eight word8 to a line. 

Adverti8ements must be recei"ea at publication Qffice 
as early as Thursday morning to appear in next issue. 

Brands cut in Wood, Pattern and Brand Letters. 
Vanderburgh, Wells & Co., 110 Fulton St., New York. 

Brass and Iron Working Machinery, Die Sinkers, 
and Screw Machines. Waruer & Swasey, Cleveland, O. 

Wanted.-MechanicaJ Automatic Figures. Must be 
new and original designs and WO'l'k natUh"al. Address, 
with full description and price, Lock Box B, Waterbury, 
Conn. 

HaBWell's l!Jngineer's Pocket-Book.. By Charles H. 
Haswell, Civil, Marine, and Mechanical Engineer. Giv­
ing Tables, Rules, and ll'ormulas pertaining to Mechan": 
lest Mathematics. and Physics, Architecture, Masonry. 
Steam Vessels, Mills, IJimes, Mortars, Cements, etc. -900 
pages, leather, pocket-book form, $4.00. For sale by 
Munn & Co., SSI Broadway, New York. 

Cotton Factory, complete equipment, for sale. Ad­
dress W. W. J ennings, Harrisburg, Pa. 

Peerless Leather Belting. Best in the world for swift 
runnlu.g and electric machines. Arny & Sou, P hila. 

" How to Keep Boilers Clean." Seud your address 
for free SS page book. JaB. C. HotchklsB, 86 John St., N. Y. 

Send for catalo�ue of Scientiflc Books for sale by 
Munn & Co., 361 Broadway, N. Y. Free on application. 

Shaftiug, Couplings, Hangers, Pulleys. Edisou Shaftiug 
Mfg. Co.,86 Goerck St., N.Y. Sendior catalogue and prices. 
Air Compressors, Rock Drills. Jas. Clayton, B'klyn,N.Y. 

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

Wanted.-Patented articles or machiuery to manufac­
tnre and Introduce. Lexingtou Mfg. Co., LeXington, Ky. 

Presses & Dies. Ferracute Mach. Co., Bridgeton, N. J. 
For Power & Economy, Alcott's Turbine, Mt. Holly, N.J. 

Send for Monthly Machinery List 
to the George Place Machinery Company, 

121 Chambers and 103 Reade Streets. New York. 
If an invention has not been patented in the United 

Sbttes for more than one year, it may still be patented in 
Canada. Cost for Canadian patent. $40. Various other 
foreign patents may also be obtained. For instructions 
IIddress Munn & Co., SCIENTIFIO AMERICAN patent 
agency, 001 Broadwlty, New York. 

Guild & Garrison's Steam Pump Works, Brooklyn, 
N. Y. Steam Pumping Machinery of every deSCription. 
Send for catalogue. 

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

If you want. Engines, Boilers, or Machinery of any 
kind, send your address to Henry I. Snell,185 North Third 
Street, Philadelphia. 

Nickel Platiug.-Sole manufacturers cast nickel an­
odes, pure nickel salts, polishing compositions, etc. Com­
plete outfit for plating, etc. Hanson, Van Winkle & Co. 
Newark, N. J., and 92 and 9<1 Liberty, St., New York. 

For Steam and Power Pumping Machiuery of Single 
and Duplex Pattern, embracing boiler feed, flre and low 
pressure pumps, independent condensing outfits, vac­
uum, hydrauliC, arteSian, and deep well pumps, air com­
pressers, address Geo. F. Blake Mfg. Co., 44 Washington, 
St., Boston ; 97 Liberty St., N. Y. Send for catalogue. 

Supplement Catalogue.-Persons in pursuit of infor­
mation of any special engineering, mechanical, or scien­
tillc subject, can have catalogue of conteuts of the SCI­
ENTIFIC AMERICAN SUPPLEMENT sent to them free. 
The SUPPLEMENT contains lengthy articles embracing 
the whole range of engineering, mechaniCS, and physical 
science. Address Munn & Co., Publishers, New York. 

Mineral Lands Prospected, Artesian Wells Bored, by 
PI'. Diamond Drill Co. Box <123, PottSVille, Pa. See p. <16. 

We are Bole manufacturers of the Fibrous Asbestos 
Removable Pipe and BoUer Coverings. We make pure 
asbestos goods of all kinds. The Chalmers-Speuce Co., 
419 East 8th Street, New York. 

New Portable and Stationary Centering Chucks for 
rapid centering. Send for price list to A. F. Cushman, 
Hartford, Conn. 

The Crescent Boiler Compound has no equal. Cres­
cent Mfg. Co., Cleveland. O. 

Steam Hammers, Improved Hydraulic Jacks, and Tube 
Expanders. R. Dudgeon, 2<1 Columbia St., New York. 

I!Jmerson's � Rook of SaW8 free. Reduced prtcea for 1885. 50,000 Sawyers and Lumbermen. Address 
Emerson, Smith & Co., Limited, Beaver Falls, Pa. 

Friction Clutch Pulleys. D. Frisbie & Co .. Phila . 
Pure Turkey Emery, Euglish Walrus, and Polishing 

Supplies. Greene, Tweed & Co., 118 Chambers St., N. y_ 
Barrel, Keg, Hogshead, StaveMach'y. See adv. p. 76. 
The " Improved Green Engine," Automatic Cut· off. 

Providence Steam Engine Co .. R. I., Sole BwllderB. 
Catechism of the Locomotive, 625 pages, 250 engrav­

ings. Most accurate, complete, and easily understood 
book on the Locomotive. Price $2.50. Send for catalogue 
of railroad books. The Railroad Gazette, 7. B'way. N. Y. 

Rubber Belting, Packing, and Hose for all purposes. 
G reeue, Tweed & Co .. 118 Chambers St., New York. 

For best low price Planer and Matcher, and latest 
improved Sash. Door, and Blind Machinery. send for 
catalogue to Rowley & Hermance, Williamsport, PI'. 

For Bome time past, the discussion of problems relat- Cutting-off Saw and Gaining Machine, and Wood 
ing to house drainage and plumbing, in answer to the Working Machinery. C. B. Rogers & Co., Norwich, Conn. 
queries of the correspondents, has been a special feature Patent Elevators with Automatic Hatch Covers. Cir­
of the Sanitary fiJngi,neer, and the frequent repetition of cular free. Tubbs & Humphreys, Cohoes, N. Y. 
these questions has induced the editors to reprint in For Sale.-Patent on Exercising Bars described in 
the present volnme a selection of those of more general SCIENTIFIC AMERICAN of June 2, 1883. Address Geo. 
interem. They have made a division of the snbject Worthington, 57 Second St., Baltimore, Md. 
nnder several heads, giving the first attention to r> de- Split Pulleys at low prices, and of same strength and 
scription of constructions which should not be imitated. appearance as Whole Pulleys. Yocom & Son's Shafting 
And these, it may be remarked in passing, seem to be Works. Drinker St .. Philadelphia. PI'. 
the sort nsually fonnd in modem houses, and quite Nervous, Debilitated Men. 
justify their discussion at the outset. The chapters Yim are allowed ajree t,(,al of thirfJy d"118 of the nse of 
on house draining, miscellaneous problems, and the Dr. Dye's Celebrated Voltaic Belt with Electric Suspeu­
circu.lation and supply of hot water are of considerable ,ory Appliances, for the speedy relief and permanent 
interest, and furnish information in directions where cure of Nervous Debility, loss of Vitality and Man­
experience seems to show that it is much needed. The hood, and all kindred troubles. Also for many other 
form of the book a collection of detached solutions dlse!>ses. Complete restoration to heaJth, 'VIgor, and 
is naturltlly not �o convenient as a well arranged j manhood gu�ranteed. No risk Is Incurred. mustra.ted 
treatise would be but this is a penalty which one must pamphlet, WIth full Information, terms,

. 

etc .. , maIled 
pay for the latest

' 
information on aJmost any snbject. free by addressing 

Voltaic Belt Co., The work ill well illustrated with cu.ts. Marshall, MiCb_ 
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HINTS TO CORRESPONDENTS. 

Names and Address must accompany all letters, 
or no attention will be paid thereto. This is for our 
information, and not for publication. 

References to former articles or answers should 
give' date of paper and paj;:e or number of question. 

Inquiries not answered In reasonable time should 
be repeated; correspondents will bear in mind that 
some answers require not a ·  little research, and, 
though we endeavor to reply to all, either by letter 
or in this department, eacb must take his tnrn. 

Special luformatlon requests on matters of 
personal rather than general interest, and requests 
for Prompt Ans,vers by Letter, should be 
accompaniea with remittance of $1 to $5, according 
to the subject, as we cannot be expected to perform 
such service without remuneration. Scientific AUlerican Supplements referred 
to may be had at the office. Price 10 cents each. 

Minerals sent for examination should be distinctly 
marked or labeled. 

(1) T. B. writes : I am building a can­
vas b()at. Would you kindly let me know what the 
preparation is that is put on the canvas previous to 
painting? A. The canvas is ' painted with a coat of 
raw linseed oil on the inside before it is put on the 
boat, then when on the boat it is painted with two coats. 
A cement of pitch, gutta percha, linseed oil, and litharge 
is also used. See .. The Construction of Canvas 
Canoes," SCIENTIFIC AMERICAN SUPPLEMENT, No. 216. 

(2) D. J. C. writes : Do you know of 
any way by which I can reduce balsam fir to a liqui 
state, so as to put it in a .. congh medicine " which I a 
trying to make? I do not wish to use alcohol. but e,,· 
pect to use glycerine instead. Would 1 ounce of 'y. 
cerine be too much to put in a common sized bottl to 
preserve the medicine? I expect to use hoarh undo 
licorice, mullein, balsum fir, and other thing in it. 
A. Balsam of fir is soluble in turpentine, ut as 
the latter may be objectionable for your pu 
we would suggest that a simple mixture be made 
with your other ingredients. As to the quantity of 
glyceriue, the amouut mentioned seems sufficient for 
preservative purposes. 

(3) A. D. L. & Co. ask (1) how to make 
a preparation for coatilll:( canvas to make tarpaulin. 
A. Softsoap is first dissolved in hot water, and a solu­
tion of copperas (ferrous sulphate) is added. The sul­
phuric acid combines with the potash of the soap, an d 
the oxide of iron is precipitated with the fatty acids as 
an insoluble iron soap. This is washed and dried and 
mixed with linseed oil. The addition of dissolved India 
rubber greatly improves the paint. The foregoing pre· 
paration is then applied to the canvas. 2. The receipt 
for making eau sedative? A. Dorvault gives the fol· 
lowing. Take of : 

Ammonium hydroxide . . . . . . . . . . . . . . .  60 parts. 
Tincture of camphor. . • . . . . . . . .  . . . . . .  10 • •  

Sodium chloride . . . .  . .  . . . . . . . . . . . . 60 
Water . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 1000 
Mix. 

(4) J. F. S. desires a receipt for oxi­
dizing silver black economically, without the use of 
platinum, and yet be durable. A. Perhaps the follow· 
ing may be satisfactory : Dissolve copper sulphate 2 
dwts.,  potassium nitrate 1 dwt., and ammonium 
chloride 2 dwts .. iu a little acetic acid. Apply with a 
camel's hair pencil, but warm the article first, and expose 
the article to the fumes of sulphur ill a closed box. The 
partB not to be colored mnst be coated with wax. 

(5) C. M. E. asks : 1. Is coal oil composed 
(chemICally) of the raw petroleum from which it was 
obtained? A. Coal oil is petrolemn. Kerosene and 
naphtha are distillates of petrolenm coming over be· 
tween certain temperatnres. and having certaiu densi­
ties or specific gravities. Tbeir composition cannot be 
expressed by a simple formnla, for they are mixtures. 
2. What nnion or unions of the oil, air, and water take 
place when the first and last of the three are bronght by 
heat to the gaseons state and ignited? A. The products 
of a perfect combustion are water and carbon dioxide, 
that is, the carbon of the fuel and the hydrogen of the 
same take up oxygen from the air, giving rise to the 
substances jnst mentioned. 3. What residne after com­
bustion? A. There is generally a residue of carbon, or 
soot. 

(6) W. W. A.-The manufacture of 
water gas on a large scale for illumination is cheap, and 
for any purpose cheaper than coal .gas at New York 
prices for gas coal. It would not be practicable for 
domestic purposes.-Water grates made of gas pipe have 
been in use for many years. They have not been a 
success except on loromotives.-Do not know of an 
electric type writcr. 

(7) H. A. Z.-Moss agates can be 
ground on an emery wheel, but should not be ground 
dry. The proper way is to grind them on a lap of lead 
or copper with emery and water. Polish with a lead 
lap and rottenstone, and finish with a leather buff and 
ronge. 

(8) J. M. G. writes : I wish to build a 
reservoir in which to store water for irrig-ating, to be 
circnlar in form, thirty feet in diameter. and the wall 
six feet high. My plan is to level and tamp the sur­
face of the gronnd for the fonndation, then drive small 
piles to the level of the tamped earth, placing them 
about six inches apart, and on this lay the floor for the 
reservoir of concrete, and on the floor bnild a wall of 
the same material to form the reservoir. A. We cannot 
see any valne in the small piles. They will only dis· 
tnrb the original compactness of the soil by driving. 
Smooth down the floor on the natural bed of sandy 
loam, and fill in for the walls with snch material as yon 
have, mixed with any coarse gravel or . broken stone 
that may be available. Make the snstaining bank 8 feet 
high, 18 feet thick at bottom, sloping equally on both 
sides. Then thoroughly wet the sides and bottom, and 
proceed to cement the bottom and sides with Portland 
cement and sand, equal varts well rammed, 3 inches 
thick. If you have good clay, a floor and sides of clay 

Jtitutifi t J,tutritIU. 
8 inches thick, well pnddled with a little sand and cov· 
ered with sand several inches deep, makes a very good 
reservoir. 

(9) W. S. H. writes : The architects of 
this country (Utah) claim that roofs covered with tin 
sweat, thns causing the tin to rust, and to prevent this 
they advise a coat of paint to be put on the bottom of 
tin before laying. Now, I would like t )  know if the 
lumber does sweat, as it is a great hinderance to tinntrs 
to paint before laying. A. It is not the lumber that 
sweats, but the condensation of water from the moist 
air in the room upon the cold roof-exactly the same 
phenomenon as the sweating of an ice pitcher. Your 
remedy of painting may save the tin from rusting, but 
will not entirely stop the condensation and droppiug of 
water. A ceiling is the best. Thick rOOfing felt tacked 
to the roof sheathing and fitted snngly between the 
rafters will make you comfortable. 

(10) W. G. L. asks : 1. Is coal in any way 
benefited by the nse of water? A friend says that it 
will last longer and give more heat when wet. Is this 
so? A. A furnace that has a poor draught will do 
more work with a small jet of steam from the exhanst 
carried under the grate. Steam in passing throngh red 
hot coal is partially decomposed and carbonic oxide 
gas formed, which becomes an element of combustion 
in the fire chamber. There is no saving of coal, as 
the carbon of the coal is consnmed in forming the car· 
bonic oxide gas, but the draught is fuus increased. 2. 
I read the other day of an engine that was run by the 
explosion of kerosene. Where can I find a description 
of such a machine? A. MIIllY experiments with petro­
eum in explosive engines have been made. See SCIEN ' 

TIFIC AMERICAN SUPPLEMENT, No. 58. for illustrated 
description of snch an engine. 

(11) F. G. T. -To deaden the noise of a 
skating floor, lay on the prcsent floor a cover of roof· 
ing felt; on the felt a layer of sand 1 inch thick; on 
the sand 4 inches square studding, and nail the skat­
ing floor to the stUdding. Have no solid connection 
between the two floors. 

(12) H. W. desires (1) information con­
cerning soluble essence of lemon-how prepared, as nsed 
in the mannfacture of aerated beverages. A. The essence 
of lemon may be prepared as follows : FTesh oil of lemons 
1 fluid onnce, deodorized alcohol (strongest flavorless 
rectified) 8 fluid ounces, exterior yellow rind of lemons 
(fNSh) !i ounce; digest 48 hours and filter. The essence of 
lemon peel, which is often used, is readily made by tak· 
ing of the yellow peel of fresh lemons � pound, spirit of 
wine 1 pint; digest for a week, press, and filter. Said to 
be very fragrant. Yon will find in SCIENTIFIO AMERICAN 

SUPPLEMENT, No. 196. numerous formula s  for " Artifi­
cial Fruit Essences. " 2. Bisnlphite of lime, bisulpbite 
of soda, bisulphite of magnesia, as used for the preser· 
vation of malt liquors-how made, and what plant is 
necessary? A. Sulphurous acid is generated by bnrn­
ing snlphur; the fumes thns evolved are passed into the 
solution of the sulphite throngh suitable air tight tnbes. 
Ordinary slaked lime suspended in water treated with 
the gas forms the " bisulphite." The sodium salt i s  
made b y  treating a solution of sodium carbonate with 
snlphurous acid gas to saturation. The magnesium 
salt is probably prepared in a similar manner. No 
plant is necessary, only a. few: pieces of chemicalap· 
paratus. 

INDEX OF INVENTIONS 
F o r  _bleb Letters Patent o f'  tbe 

United States _ere Granted, 

August 18, 1885, 
AND EACH BEARING THAT DATE. 

[See note at end of list about copies of these patents.] 

Air brakes, grease and water trap for, Merts-
heimer & Otis . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 324.575 

Air, machine for separating dust from. W. C. 
Wheeler. . . . . .  . .  . . .  . .  . .  . .  . . . .  . .  . . .  . . . .  . . . .  . . .  . .  . . . . . 324,<140 

Aluminium, electric.smelting for obtaining, E. H. 
Cowles et al . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 324,659 

Annunciator, electrical, R. Edwards . . . . . . . . . . . . . . . 324,369 
'Annunciator, pneumatic, W . .  Thomas . . . . . . . . . . . . . .  824,500 
Aquarium and maritime theater, combined, J. 

Wenmaekers. . .  . .  . . . . . .  . .  . . . . . . . . . . .  . . . . . . . . .  . . . . . 324,508 
Bag holder, Bcale, and truck, combined, Dollison 

& I,ong. . . . . .  . .  . .  . . . .  . .  . . . . .  . .  . .  . .  . . .  . . . .  . . .  . .. . . . .  324,668 
Balance, proportional. G. M. Beard . . . . . . . . . . . . . . . . .  324.638 
Bale tie. adjustable, G. S. Ackley . . . . . . . . . . . . . . . . .. . .  324,348 
Banjo, J. Maiberger . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  324.569 
Bar. See Metal bar. 
Bathing apparatus, V. A. Harder . . . . . . . . . . . . . . . . . . . 324.686 
Baths. overflow and discharge valve for,J. Dema-

rest . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 32{.542 
Battery. See Galvanic battery. Secondary bat-

tery. 
Bed, folding. A. S. Burnham . . . . . . . . . . . . . . . . . . . . . . . . .  324,748 
Bed. sofa, J. B. Okey . . . . . . . . � . . . . . . . . . . . . . . . . . . . .. . . . . 324,583 
Bed, sofa, A. Schrock . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  324,400 
Bedstead and dressing table, combined. J. W. 

Jones . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  324.775 
Beehive, J. A. Coalter . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 324,657 
Beehive, I,. S. Cook . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 3�4,5S8 
Beer, apparatus for the manufacture of, A. W. 

Billings. . . . .  . . .  . .  . .  . . . .  . . .  . .  . .  . .  . . .  . . . . .  . .  . .  . .  . . .. . . 324,522 
Beer or ale, manufA.cturing, A. W. Billings . . . . . . . . 324,522 
Belt clamp and tightener, J. T. E'ertig . . . . . . . . . . . . . .  324,546 
Belt conveyer, R. F. Miner . . . . . . . . . . . . . . . . . . . . . . . . . . .  324,402 
Belt, electric, O. F. Main: . . . . . . . . . . . . . . . . . . . . . . . . . . . .  324,713 
Belts, bandages. etc., fastening for, E. M. Moore .. 324,719 
Bench. See Draw beuch. 
Bench clamp, F. P. Hish . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 324.555 
Binder, temporary, J. W. Appleby . . . . . . . . .  , . . . . . . . .  324.Mil 
Bird cage, W. Kaiser . . . . . . . . . . . . . . . . . . . . . . .  :�.� . . .. . . . . 824,704 
Bit. See Boring bit. 
Blind slat holder, D. Hinman . . . . . . . . . . . • . . . . . . . . . . .  324.693 
Blind. sliding, N. Jewett . . . . . . . . . . . . . . . . . . . . . . 324,384, 

'
324,385 

Blotter, H. L. Williams . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  324.622 
Board. See Dash board. 
Boiler. See Steam boller. Tubular boller. 
Boller tube, J. W. Reeder . . . . . . . . . . . . . . . . . . . . . . . . . . . . 324,594 
Boliers, making headers for water tube, W. Kent. 324,706 
Boilers. preventing Incrustation In. T. J. Rey-

nolds . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  324.5'<'6 
Bolting reel. H. 1;'. Saint Requier . . . . . . . . . . . . . . . . . . . .  324,595 
Book leaf holder, J. D. McClure . . . . . . . . . . . . . . . . . . . . .  324,397 
Book rest. W. B. Sol1lday . . . . . . . . . . . . . . . . . . . . . . . . . . . .  324,602 
Books. etc., temporary cover for. E. J. Trow . . . . . . 324,791 

Boot or shoe and welt therefor, W. B. Arnold . . . . . 324,352 
BOring bit or anger. L. M. l;'oster . . . . . . . . . . . . . . . . . . . . S2{,768 
Bottle stopper. J. AIBfasser . . . . . . . . . . . . . . . . . . . . . . . . . . 324,449 
Bottling machine. R. Shay . . . . . . . . . . . . . . . . . . . . . . . . . . .  324.{94 
Box. See Cigar box. Fishing tackle box. PaCk-

Ing box. Paper box. 
Bracket. See Ladder bracket. 
Brake. See Car brake. 
Brick machine. J. J. Brewis . . . . . . . . . . . . . . . . . . . . . . . . . . 324.453 
Bristle bunching tool. P. Moenoz . . . . . . . . . . . . . . . . . . 324,400 
Buckle, harness, J. Schroder . . . . . . . . . . . . . . . . . . . . . . . . 324,73& 
Budding knife. H. E. Hulbert . . . . . . . . . . . . . . . . . . . . . . .  324,700 
Bulldlng, portable, T. R. Carskadon . . . . . . . . . . . . . . . .  32M56 
Buildings, construction of, J. C. Anderson . . . . . . . . .  324,6;;;1 
Button, F. A. Smith. Jr . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  324,422 
Calendering roll, G. Dunu . . . . . . . . . . . . . . . . . . . . . . . . . . . . 32{,753 
Cam or eccentric, adjustable, W. F. Beardslee . . . . 324,639 
Camera. See PhotographiC camera. 
Can. See MHk can. Tin can. 
Car brake, E. Gardner. . . . . . . .  . . .  . .  . .  . . .  . . . .  . . . . . .  . . . .  324.546 
Car brake, R. R. Marsh . . . . . . . . . . . . . . . . . . .  . . .  . . .  . . . . . . 324,714 
Car brake, automatic, P. Hanson . . . . . . . . . . . . . . . . . . . . 324,875 
Car brake, electriC, C. E. Jones. . . .  . . .  . .  . .  . . .  . . . . . . . .  324-,774 
Car brake, electro-magnetic, E. B. Hess . . . . . . . . . . . . 824,470 
Car coupling. W. C. Cowen . . . . . . . . . . . . . . . . . . . . . . . . . . . 324.366 
Car coupling. D. U. Graveline . . . . . . . . . . . . . . . . . . . . . . . . 324,680 
Car coupling. Westbrook & Cook . . . . . . . . . . . . . . . . . . . .  324,740 
Car, stock. J. H. Wickes . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 324,624 
Car wheel, R. Kells . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  32{,705 
Cardboard. machine for shearing. W. Ames . . . . . . .  324.683 
Carpet stretcher, C. Grover . . . . . . . . . .  ' "  . . . . . . . . . . . . .  324,766 
Carriage, folding, Walsh & Abramowsky . . . . . . . . . . 324,617 
Carriage spring, Johnson & Wright . . . . . . . . . . . . . . . . .  324.,03 
Case. See File case. Watch case. 
Caster, G. H_ Rice . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 324,{87 
Casting compound metal ingots, A. J. Lustig . . . . . .  324,712 
Casting, refining or preparing copper for, W. R. 

Walton . . . . . . . . . . . . . . . . . . . . . . . . . . ... . .  ' "  . ... . . . . . .  . . .  324,505 
Ceiling. fireproof, H. Maurer. . . . . . . . . . . . . . . . . . . . . . . .  324,716 
Chain, J. G. Powell . . . . . . . . . . . . . . .  , . . . . . . . . . . . . . . . . . . . . 324,537 
Chain, drive, J. J. Selduer . . . . . . . . . . . . . . . . . . . . . . . . .. . . 324.734 
Chain, ornamental. J. Obrig . . . . . . . . . . . . . . . . . . . . .. . . . .  324,532 
Chair. See Opera chair. 

. 

Chair and couch, combined, J. A. Crandall . . . . . . . . .  324.661 
Check, baggage, A. D. J oslin . . . . . . . . . . . . . . . . . . . . . . .  324,388 
Check receiver, A. B. Gill . . . . . . . . . . . . . . . . . . . . . . . . . . . .  324,677 
Chest. See Flour chest. 
Churn, IJ. H. Conner . . . . . .  ' "  . . . . . . . . . . . . . . . . . . . . . . . . .  324:,537 
Churn dasber, T. H. Abercrombie . . . . . . . . . . . . . . . . .  324,511 
Cigar box, D. E. Powers . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  324.539 
Clamp. See Belt clamp. Bench clamp. 
Clipper, hair, W. H. Underwood . . . . . . . . . . . . . . . . . . . 324,435 
Clipping machine. hair. W. W. Myers . . . . . . . . . . . . . . 324,781 
Cloth cutting apparatus. R. O. Monday . . . . . . . . . . . . .  324,404 
Cloth shearing macbinery, D. C. Sumner . . . . . . . . . . .  324,422 
Clutch, H. E. Pridmore . . . . . . . . . . . . . . . . . .  : . . . . . . . . .  : . 324,786 
Coal bucket, J. A. Steinbach . . . . . . . . . . . . . . . . . . . . . . . . .  324042'1 
Coal tUb, J. Pipher . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  324,484 
Colfee or nut roaster. B. F. Shields . . . . . . . . . . . . . . . . . .  324.599 
Coloring matter from alpha-naphthol and dinitro-

naphthol, manufacture of. L. Vignon . . . . . . . . . .  324,615 
Coloring matter from phenylhydrazine, H. Zieg-

ler . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 324,630 
Colter, CREtter, W. S. Pates . . . . . . . . . . . . . . . . . . . . . . . . . . ..  824:,482 
Copy holder and blotter. W. H. Clarkson . . . . . . . . . . . 32',(!()lJ 
Corset, H. S. Strauss . .  . . . . . . . . . . . . . . . . . . . . . . . . . . . .  . . . 324,497 
Cotton gin, W. W. Brigg . . . . . . . . . . . . . . . . . . . . . . . . .. . . . . 32',646 
Cot.ton gin, J .  E. Carver . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  324,Mi7 
Coupling. See Car coupling. Pipe coupling. Thill 

conpllug. Vehicle coupling. Wheel and axle 
coupling. 

Cracker machine feed rollers, adjustable scraper 
for, Bromley & Gately . . . . . . . . . . . . . . . . . . . . . . . . . . . . 324,529 

Crane, J. Hollingsworth . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 324,695 
Crate. folding, B. B. Young . . .  . . . .  . .  . .  . . . . . . . .  32'.6'29 
Cultivator. E. Johnson . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  824,386 
Cultivator, O. L. Neisler . . . . . . . . . . . . . . . . . . . . . . . . .. . . . .  324,720 
Cnpola furnace, J. H. Whiting . . . . . . . . . . . . . . . . . . . . . 324,622 
Cushion. See Prop block cushion. 
Cut-oJl'valve for engines, G. W. Price . . . . . . . . . . . . . . 321,598 
Cutter. See Thread cutter. 
Dash board, P. M. Barnes . . . . . . . . . . . . . . . . . . . . . . . . . . . .  02'.355 
Die stock. F. Armstrong . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  324.516 
Digger. See Potato digger. 
Distributer and planter, G. W. G{)odwin . . . . . . . . . . . . 324,46$ 
Door check. N. O. Bond . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 324,452 
Door fastening, barn, Bliss & Kopp . . . . . . . . . . . . . . . . .  324.525 
Door sill, metallic, C. C. Schreiber . . . . . . . . . . . . . . . . . . 324,732 
Draw bench, W. R. Walton . . . . . . . . . . . . . . . . . . . . . . . . . .  324.506 
Dredge. G. M. O'Donnell . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 324,479 
Dredge buckets, pick attachment for, J. McSpirit 324.573 
Drier. See Grain drier. Malt drier. Paper mat-

rix drier. 
Drillinl{ machine, S. Elliott . . . . . . . . . . . . . . . . . . . . . . . . . . 324,759 
Drilling machine, Harstrom & Westerdah!. . . . . . . . 324,683 
Earring, 1. R. Dunham . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 324.757 
Egg carriers, fastening for, T. W. Welis . . . . . . . . .. . .  824,619 
E1ectric batteries, connector for, G. Otto . . . . . . . . . .  324,410 
Electric elevator, S. S. Wheeler . . . . . . . . . . . . . . . . . . . . .  324,621 
Electric light cables. terminal for, W. R. Patter-

son . . . . . . . .  ' . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  32'.U3 
Electric lighting, temporary, L. Goldenberg . . . . . . .  324,551 
Electrio machine, dynamo. Cushman & Hall . . . . . . . 324,752 
Electric machine regulator, dyn,amo, P. Diehl . . . . .  324,666 
Electric machine regulator, dynamo. E. Thomson 324.501 
Electric machines. commutator brush for dynamo 

or magneto, J. A. Powers . . . . . . . . . . . . . . . . . . . . . . . .  324.500 
Electric machines, current regulator for dynamo, 

J. A. Lannert. . . . . . .  . .  . . .  . .  . . .  . . . . .  . .  . .  . .  . .  . . . . . . . .  324,566 
Electric motor. P. Diehl. . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  324,667 
Electrical apparatns for the propnlsion of ve-

hicles, F. Wynne . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 324,447 
Electrical contact pOint, E. T. Gilliland . . . . . . . . . . .  324,678 
Electrical indicat.or, M. Bacon . . . . . . . . . . . . . . . . . . . . . . .  324,635 
"Elevator. See Electric elevator. Hay rack ele-

vator. 
Elevator cage and safety appliance, A. B. See . . . . .  H24.'93 
Elevator safety device, R. M. Cnrtlss . . . . . . . . . . . . . . .  324,751 
Elevator safety gate, G. T. Faills . . . . . . . . . . . . . . . . . . . .  324,5« 
Ellipsograph. A. Maricha!. . . . . . . . . . . . . . . . . . . . . . . . . . . . 324,395 
Engine. See Gas engine. Pumping engine. Ro-

tary engine. Wind engine. 
Engine, G. W. Price . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  .l24,592 
Engine crosshead. W. J. Creelman . . . . . . . . . . . . . . . . . .  324,367 
Envelope blank feeding mechanism, L. P. Bou-

vier . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  324.64' 
Eyeglasses. nose gnard for, J. Cnrrin . . . . . . . . . . . . . . .  824.540 
Fare box register, F. F. Mattoon . . . . . . . . . . . . . . . . . . . .  324,396 
Feather renovator, H. Berger . . . . . . . • . . . . . . • . . . . . . . .  324,521 
Feather renovator. H. Eldridge . . . . • . . . . . . • • . . . . . . . .  324.463 
Feeder, hog, H. M. Carter . . . . . . . . . . . . . . . . . . . . . . . . . . . . 324.531 
Fence, L. Barnes . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 324,517 
Fence, Chambers & Byers . . . . . . . . . . . . . . . . . . . . . . .. . . 32'1:,656 
l;'ence, I. N. Watson . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  32',439 
Fence, Zimmerman & Shipley . . . . . . . . . . . . . . . . . . . . . . . 3'M,7U 
Fermenting liqnlds. pressure regnlator for, A. S. 

Bigelow . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  324.842 
File case, E. B. Wight . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  324,6'25 
Filter. J. Demarest . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  324.541 
Filter. E. F. Wheelock . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  �,622 
Finger rings, manufact)lre of, E. E. Hant. , . . . . . . . .  324.553 
Fire escape. W. B. Doolittle . . . . . . . . . . . . . . . . . . . . . . . . .  324,670 

�'Ire elttlngulsher, bRnd grenPAle, N. Mitchell . . . . . .  324,577 

I SS 
Fire extlngishing grenade, M. H. Piper . . . . . . . . . . . . 324.414 
Fireplace niche. J. N. Long . . . . . . . . . . . . . . . . . . . . . . . . . .  324.710 
Fishing rod, R. W. Andrews . . . . . . . . . . . . . . . . . . . . . . . . . 324,450 
Fishj.ng tackle bOX, pocket. F. C. Wilson . . .  , . . . . . . .  324,443 
Flour chest, D. Shuler. . . .  . . . . . . . . . . . . . . . . . . . . . . . . .  32' .H9 
Flues of bOilers. bame plate for. R. GOsling. . . .  . . . . 324.552 
Fluid meter, rotary, J. A. Tilden . . . . . . . . . . . . . . . . . . . . 324,503 
J;'ork. See Hay stacker fork. 
];'rying pan. J. O. Drake . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 324,671 
l;'nrnace. See Cupola furnace. Skeleton fnrnace. 

Smoke consuming furnace . .  
Furnace grate, J. Smead . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  324.�1 
Gaiter, over. E. Cowan . .  . . . . . . . . . . . . . . . . . . . . . . . . . . . 324,365 
Galvanic battery, E. F. Leighton . . . . . . . . . . . . . . . . .. . . 324,708 
Galvanic battery, W. T. J,yman . . . . . . . . . . . . . . . . .. . . . .  324,475 
Game apparatus, S. L. Clemens . . . . . . . . . . . . . . . . . . . . . .  324,635 
Game apparatus, W. l". C. Dunklan . . . . . . . . . . . . . . . . .  324.«>2 
Garment support, elastic. J. A. Steinan . . . . . . . . . . . .  324,426 
Gas, apparatus for generating hydrocarbon. J. 

Hanlon. . . .  . .  . . . .  . . .  . .  . .  . .  . .  . . . .  . .  . . . .  . . . .  . . . . . . . . .  324.685 
Gas bnrner. E. Detwiler. . . . . . . . .  . .  . .  . . .  . .  . . . .  . . . . .  . . .  324.665 
Gas engine. H. Hartig. . . .  . .  . .  . .  . .  . . . . . .  . . . .  . .  . .  . . . .  . 324.554 
Gas, regulating valve for natural, J. F. Maxson .. . . 324,571 
Gas regulator. J. Fleischer tt al . . . . . . . . . . . . . . . . .. . . . .  324.70'2 
Gas trap cover for wash basins. N. Schwab . . . . . . . . 324,492 
Gate. See Elevator safety gate. Railway gate. 
Gate, O. E. Seymour . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 324,756 
Gearing, R. Campbell . . . . . . . .  . . . . . . . . . . . .  . .  . . . . . . . . .  324.455 
Generator. See Steam generator. 
Glass from annealing ovens, apparatus for remov-

sheets of. J .  Casner . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  32',533 
Glazing. T. W. Taylor . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  324.499 
G{)ld and other metallic·amalgam. S. P. Buatt . . . . . 32(,650 
Governor, steam engine, G. H. Vorliss . . . . . . . . . . . . . .  324.459 

Grain binder, E. W. Jenkins . . . . . . . . . . . . . . . . . . . . . . . . .  324,771 
Grain binders, cord holder for. W. R. Baker . . . . . . . 324,353 
Grain bindiug machine. W. H. ]·ritts . . . . . . . . . . . . . . .  324.464 
Grain cutting or mowing machines, cutting appa-

ratus for, J. Burke . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  324,1\51 
Grain drier. J. R. Sitler . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  324,737 
Grain separator, Brooks & Pike . . . . . . . . . . . . . . . . . . . . . 324,454-
Grinding mill, M. C. Cogswell . . . . . . . . . . . . . . . . . . . . . . . . 324.a63 
Grinding mill, bolt, and purifier, combined, O. F. 

King . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  324,478 
Harne and Clip, T. E. Van Ness . . . . . . . . . . . . . . . . . . . . . . 324,739 
Handle. See Knife handle. Tool handle. 
Hanger. See Picture hanger. 
Harness attachment, Hanbery & Wall . . . . . . . . . . . . .  32'-684 
Harness check, W. B. ]-,rost . . . . . . . . . . . . . . . . . . . . . . . . . .  324,765 
Harrow. A. Wilcox . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  324,626 
Harrow, T. J. Williams . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 324.4� 
Harrow, wheel. D. W. Carter . . . . . . . . . . . . . . . . . . . . . . . .  324,655 
Harvester, J. F. Appleby . . . . . . . . . . . . . . . . . . . . . . . . . . . . 024,350 
Harvester. W. R. Baker . . . . . . . . . . . . . . . . . . . . . .  324,744. 324.7Mi 
Harvester, D. Houser . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  324,697 
Harvester binder, E. W. J enkins . . . .  � . . . . . . . . . . . . . . . 324,772 
Harvester, self-binding, G. W. Blakeslee . . . . . . . . . . 324,524-
Harvesting machine, W. R. Baker . . . . . . . . . . . . . . . . . . 324.,354: 
Hat, W. J. Harris . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  324.687 
Hay rack elevator, J. P. Pegg . . . . . . . . . . . . . . . . . . . . . . . . �4.483 
Hay stacker fork. J. H. & T. K. Barley . . . . . . . . . . . . . 324,636 
Head rest. D. G. & C. J. McDiarmid . . . . . . . . . . . . . . . . .  324,398 
Hinge for scutt.1es, skylights. etc., P. J. Cnrley . . . .  324.368 
Hinge, lock, J. Wolf . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  324,«4 
lUnge, stop, J. M. Dotlge (1) • .  : . . . . . . . . . . . . . . . .  1o,631, 10,636 
Hoe. wheel. S. Fuller . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  324.<166 
Hog cholera remedy. G. W. Saxton . . . . . . . . . . . . . . . . .  324,418 
Hog ringing plncher, J. H. Lindsley . . . . . . . . . . . . . . . . 324,691 
Hoisting machine, G. Henkel. . . . . . . . . . . . . . . . . . . . . . . .  324.690 
Hoisting macblne, Sprogell & Haskins . . • . . . . . . . • . .  324.'25 
Holder. See Bag holder. Blind slat holder. Book 

leaf holder. Copy holder. PencIl or crayon 
holder. Refiector holder. 

Hoop machine, barrel, P. Kettenring . . . . . . . . . . .  324,707 
Horseshoe. J. Knoder . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  32'.562 
Horseshoes, manufacture of, L. G. Claude, 

324,360, !l24,361 
House. See Smoke house. 
Incubator, J.J. Kuhner . . . . . . . . . . . . . . . . . . . . . . .  , . . . . . . . .  324,dOO 
Index, B. M. Payne . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 324.584 
Indicator. See Electrical Indicator. 
Inkstand, R. Lockwood . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  324.393 
Insulator for securing telegraph and' other Wires, 

G. W. Hill . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  324.6'92 
Iron. See Sad Iron. 
Iron or steel, manufactUring. J. Lletget y Sarda . . .  324.700 
Jack. See Wagon jack. 
Jewelry, L. Grebenau . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  32'-681 
Knife. See Budding knife. 
Knife bandle, P. Koska . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 324.563 
Knob attachment. J. Bellamy . . . . . . . . . . . . . . . . . . . . . . . . 324,640 
Ladder bracket, J. D. & L. M. Norton . . . . . . . . . . . . . . 324.782 
Lamp, J. Burnet, Jr . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  324,747 
Lamp, arc. O. P. Loomis . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  324,778 
J.Jamp. electric arc, E. Thomson . . . . . . . . . . . . . . . . . . . . . 324,502 
Lamp, electric arc, A. B. Worth . . . . . . . . . . . . . . . . . .  :. 324,792 
Lamp, extension, H. F. Jaeger . . . . . . . . . . . . . . . . . . . . . .  324,793 
Lam p Ii1ling device, A. l;'reygang. . . . . . . . . . . . . . . . . . .  324.1'17 
Lamp fixture, extension, J. A. Evarts . . . . . . . . . . . . . .  32(,760 
Lamp, 011. M. Matthews . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 024,715 
Lamps. holder for incandescent electriC. F. M. 

Brown. . . . . . . . .  . . . . . . . . . . . .  . .  . .  . . . .  . . . . . . . .  . . . . .  . . . .  324.530 
Lathe, L. M. Nutting . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  324.409 
Lathe. G. '1'. Reiss . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  324,'16 
Lawn rake, IJ. Gibbs . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 324,374: 
IJink, 0 pen, T. Barnes . . . . . . .  . . . . . . .  , . . . . . . . . . . . . . . . . 324,637 
Lock. See Seal lock. Seat lOCk. 
Locket and coin and letter scale. combined, E. 

Fucbs . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . '" . . . . . . . . . . . .  324.<165 
Loom for weaving double pile fabrics, Mall' & 

Roya!. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  324,394 
Loom harness, machine for opening the eyes Oft 

J. Sladdln . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  324.420 
Looms, warp beam for, G. F. Hutchins . . . . . . . . . . . . . 324,770 
Lubricator. See Steam engine lubricator. 
Malt drier, F. Grathwohl. . . . . . . . . . . . . . . . . . . . . . . . . . . . 324.469 
Mattress, A. Alt.mann . . . . .  . . .  . .  . . . .  . .  . . . . .  . . . .  . .  . .  . . .  324,349 
Metal bar, compOSite, E. S. Brainard . . . . . . . . . . . . . . . 324,527 
Meter. See Fluid meter. 
Milk can, H. Taylor . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  H22.611 
Milk can cover, D. £'. Crippen . . . . . . . . . . . . . . . . . . . . . .  324,569 
Mill. See Grinding mill. 
Mlllstone dressing device. E. W. Lockwood . . . . .. . .  32'.392 
Moulding or embossing plastic material, machine 

for. McHugh & Manchester . . " .  . .  . . .  . .  . . . . . . . .  324,399 
Motion, mechanism for transmitting, G. Lieb . . . . .  b24:,709 
Motor. See Electric motor. 
Nail plate feeding machine. G. W. McKim . . . . . . . . .  324,.17� 
Needles, cabinet for papers of, F. Meyers . . . . . . . . . . 324,711 
Needles. etc., holder for, J. Holzgens . . . . . . . . . . . . . . .  324.557 
Nuts, die for cutting hexagonal, G. Dunham . . . . . . 324.756 
Oatmeal machine, J. C. Holloway . . . . . . . . . . . . . . . . . . .  324,556 
Obstetrical supporter, J. T. Surbaugh . . . . . . . . . . . . . .  324.'98 
Oiler for lubricating WOOl, automatiC, J. C. Thlck-

ins . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 32'.612 
Oiler, valve, S. D. Mershon . . . . . . . . . . . . . . . . . . . . . . . . . .  324,5i4 
Opera chair, T. 1. Knight . . . . . . . . . . . . . . . . . . . . . . .. . . . . 324,561 
Ore concentrating table, L. S. Osgood . . . . • . • . • . • • . .  324,783 
Ore crusher. U. Cummin�s . . . . . . . . . . . . . . . . . . . . . . . . . . .  324,6M 
Ore for the production of alloys. bronzes, and me-

tallic compounds, electric process {)f smelting. 
E. H. k A. H. Cowles. . . . . . . . . . . . . . . . . .  . .  . . . . . . .  324.658 

Ore separating machine, H, 8. &; v. M, "GldeQn • • • •  :m,55O 



© 1885 SCIENTIFIC AMERICAN, INC

Ititufifit �mtritau. 
Organ pipe, A. WlIlea • • . • • • • . • • • . . . • •  : . . . . . . . . . . . . . . .  32£.437 1 Stem setting device. E. A. Marsh . . • • . • • • . . • • • • • • • • .  32£,570 
Organ L"eed •. M. Gaily . . . . . . . . . . . . . . . . . . . . . . . . . . . ... . . . .  32£,371 Stock releasing devic«l. T. Arnd� . . . . . . . . . . . . . . . . . . . .  32.1.742 
Oven, W. H. Albach . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 324,448 Stopper. Se.«l Bottle stopper. 
Oven. bake, . J. J,. W. Olsen . . . . . . . . . . . . . . . . . . . . . . . . . . .  324.721 Store casing or IInl.hlng. lt. W. Bates . . . . . . . . . . . . . .  3U,618 
Overseamlng machine, F. Egge . . . . . . . . . . . . . . . . .. . . . .  ' 324.673 Straw .tackers, folding conveyer trough for, 
Packlug box, O. Place . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  324.485 Moore & Ball . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  1)2,1,477 
Packing. piston, G. Dick . . . . . . . . .  : . . . . . . . . . . . . . . . . . . . .  324.764 Supporter. See Ob.tetrlcal .upporter. 
Packing, pi.ton rod. R. W. Killmer . . . . . . . . . . . . . . . . .  324.776 Suspen.lon device. C. J. Petersen . . . . . . . . . . . . . . . . . . .  324,724 
Pan. Bee Frying pan. Swing and exercising apPl!l'atus, combined, H. 
Paper bag machine, J. West . . . . . . . . . . . . . . . . . . . . . . . . .  324.620 Albrecht . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  324,513 
Paper box, D E. Powers. � . . . . . . . . . . . . . . . . . . . . . . . . . .  324,58lI Switch. See Railway 8wltch. Telephone switch. 
Paper, lIltering. E. W. Carter . . . . . . . . . . . . . . . . . . . . . . . .  324,1'00 Switch stand . D. Bowen . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 324,526 
Paper machine., automatic steam regulator tor, Syringe. J. Suydam . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  324,429 

R. Smith . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . • . . • . . . .  324.001 Table. See Ore concentrating table. Sewing m .... 
Papar matrix drier, E. Sto.ch . . . . . . . . . . . . . . . . . . . . . .  3U.496 chine table. 
Pattern for draughtlng garments, adjustable, M. Table, J. Moeller . . . . . . . . . . . . . . . . . . . . . . . . . . ... . . . . . . . . . 324,718 

Jacobsen . . . .. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  324,472 Table service articles, Indlvldulll holder or rest 
Pencil or crayon ,holder, 1<'. Froe.chols . . . . . . . . . . . . .  324,764 for, Nichol. & Hille . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  324,478 
Pencil or crayon holder, C. WlIlpuBkI . . . . . . . . . . . . . . . 324.004 Telegraph cable., hydro.tatlc te.ting machine 
Pencll sharpener, slate, J. ·Putnam . . . . . . . . . . . . .. . . . .  324,787 for,.W. R. Patterson . . . . . . .  , . . . . . . . . . . .  ; . . . . . . . . . .  il24,412 
Photographic camera. F. Rou •• el . . . . . . . . . . . . . . . . . . .  324,489 Telegraph cut-o.ut, C. H .. Lothrop . . . . . . . . . . . . . . . . . . . 324,711 
PIanoforte. E. Gabler . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  32!,467 l.'elellraph, railway, Ive. & Wllliams . . . . . . . . . . . . . . . .  324,381 
Pick. A. Womack . . . . . . . .. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 32U46 Telegraphy. magneto-electriC, F. H. Brown . . . . .. . .  324.746 
Picture hanger, A. J. Lyon . . . . . . . . . . . . . . . . . . . . . . . . . .  324.779 Telephone. acoustic, W. 1.'. Black . . . . . . . . . . . . . . . . . . .  324.366 
Pile. combined Iron and .teel, E. S. Brainard . . . . .  324.528 Telephone SWitch. J. A. Cabot . . . . . . . . . . . . . . . . . . . . . . . 32.1.366 
PIllow, A. L, Pitney . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  321.786 Telephone sy.tem. Price & Barrett . . . . . . .  " . . . . . . .. 32.1.591 
Pillow. folding dress. H. S. Sternberger . . . . . . . . . . . .  321.604 Telephone tran.mitter. T. J. Perrin . . . . . . . . . . . . . . . .  324.729 
Pipe coupling. T. Shelton . . . . . . . . . . . . . . . . . . . . . . . . . . . . 3'J4.698 Telephone tran.mitter and relay. T. J. Perrin. 
Pipe wrench. J. T. Hayden . . . . . . . . . . . . . . . . . . . . . . . .  324.318 . 324.726. 324;727 
Planter, cotton, corn. and pea. D. T. Applewhite.� 324.614 Telephone .transinlttlng apparatu •• T. J. Perrin . . . 324,7'Ja 
Planter, seed, J . . W. Clark . . . . . . . . . . . . . . . . . . . . . . . . . . . .  324,458 Tennis court marker, R. B. Brown . . . . . . . . . . . . . . . . . .  324.649 
Plates or tubes, machine for corrugating, G. S. Thill coupling. A. B. Perine . . . . . . . . . . . . . . . . . . . . . . . . .  324.726 

Strong . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  32'-608 Thill support. J. Hurrle . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  321.769 
Plow, A. J. Craig . . .  . . . . . . .  . . . . . .  . .  . . . .  . .  . .  . .  . .  . . . . . . . .  324.660 Thrashers. combined band cutter and grain feeder 
Plow. J,. C. lteed . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  324,415 for. C. Grover . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  324.767 
Plow. H. M. Skinner . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  324,789 Thread cutter. B. F. Walker . . . . . . . . . . . . . . . . . . . . . . . . . 324.616 
Plow. J. Stoll . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 32.1.607 Tie. See Bale tie. 
Plow. plantlnll. T. Pate .. . . . . . . . . . . . . . . . . . . . . .  324.460. 324.461 Tin can. T. C. Adam . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  324.612 
Plow. self-cleaning. A. Jones . . . . . . . . . . . . . . . . . . . . . . . .  324.669 Tintograph. E. H. Brown . . . . . . . . . . . . ... . . . . . . . . . . . . . .. :J:l�,648 
Plow. sulky. S. ROckafellow . . . . . . . . . . . . . . . . . . . . . . . . . .  324.788 Tire expanding machlnll. J. lIlunton . .. . . . . . . . . . .. . . . .  324,406 
Plowing. etc .• machinery for. W. C. Morton . . . . . . . .  32.1.578 Tire., : etc .. of vehicle whee.! •• cushion for, M. 
Polariscope. W. G. King . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  324.500 Chase . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  324.634 
Potato digger. C. W. Ashley . . . . . . . . . . . . . . . . . . . . . . . . .  32'.743 Tobacco pre ••• C. B. Adams . . . . . .. . . . . . . . . . . . . . . . . . . .  324,631 
Potato digger, J. Spring . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  324,424 Tool handle. Hirst & Dickie . . . . . . . . . . . . . . . . . . . . . . . . .  324,379 
Power by steam under pressure, storing. M. Trap. See Sewer trap. 

Honlgmann . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  821,696 Tree prop, I. H. Kizer . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 324.777 
rower transmitting machinery, E. Wlusn . . . . . . . . . 32.1,009 Truck. car, L. K. Jewett . . . . . . . . . . . . . . . . . . . . . . . . .. . . . .  3U.383 
Press. See Tobacco pre.s. Tru.s. D • .  Pomeroy . . . . . . . . . . .  . . . . . . . . . .  . . . . . . . .  . .  . . . .  324,688 
Prollle cutting machine. H. Schumann . . . . . . . . . . . . .  324.�91 Tube. See BoUer tUb.e. 
Prop block cushion. J. H. Alexander . . . . . . . . . . . . . . .  321,632 Tube. macblne for contracting the end of a. W. 
Pump, Miller & Brown . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  321.401 R. Walton . . . . . . . . . . . . . . . . . . . . . . .  c O  . . . . . . . . . . . .. . . . . 324,5()j 
Pump, bilge. M. Wate .. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 32'.438 Tube welding D!achlne. G. S. Strong . . . . . . . . . . . . . . . .  32.1.610 
Pump. rotary steam and air. L. Fox . . . . . . . . . . . . . . . .  324.370 Tubes. te.tlng metalliC. Stone & Walton . . . . . . . . . . .  324.496 
Pumping engine. duplex. H. F. GI1J!klll . . . . .  _ . . . . . . . 324,372 Tubular boller, A. D. Davi. (rl . . . . . . . . . . . . . . . . . . .  . . . 10.636 
Pumping engine. duplex, .T . J .• Rider . . . . . . . . . . . . . . .  32.1.448 Type writing machine. E. S. Belden . . . . . . . . . . . . . . . .  32.1.520 
QUOin and slde.tlck. M. J. Hughes . . . . . . . . . . . . . . . . . .  32.1.699 Type writing machine. J. R. Murphy . . . . . . . . . . . . . . .  324.401 
Railway controlling system. electriC. C. A. Mayr- Types, manufacturing ela.tic faced printing. R. 

hofer . .. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  324.476 H. Smith . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  32�.423 
Rallway gate • •  T. J. Murray. Jr . . . . . . . . . . . . . . . . . . . . . . .  324.780 Umbrella. J. D. Nesbitt. . . .  . . . . . . . . . . .  . . . . . . . . . . .  324.681 
Railway signal. J. R. Park. . . . . . . . . . . . . . . .  . . . . . . .. . .  3U,Hl VlIlve gear, D. D. Pinkham . . . . . . . . . . . . . . . . . . . . . . . . . .  324.184 
Railway .wltch. automatiC. S. H. Jenkin .. . . . . . . . . .  S-U.773 Valve. governor. E. Wright . . . . . . . . . . . . . . . . . . . . .. . . . . 324,t46 
Railway switch. safety, E. H. Tobey . . . . . . . . . . . . . . . .  324.613 VlIlve. stoP. P. Reilly . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  324,486 
Railway switchps and signal •• Interlocking mech- VlIlves and their spindles, .wivel connection for, 

anl.m for. E. H. Tobey . . . . . . . . . . . . . . . . .. . . . . . . . . . .  324,614 H. R. FrI.bie: . . . . . . . . . . . . . . . _ . . . . . . _. _ ... . . . . .  �.676 

In8ide l';lue, each Inset"l I on  - .. ..  7:i cent. IL Jlll e .  
nacl. Palre, ell ch '"8e 1·, 1 0 1  • • •  $1.00 a I I l1 e . ·  

(About eight' words to a line: I 
Engravings may head adver ti�s at the same rate 

per line, Uy mea8'llrement; a the letter '{lI'688 Adver­
tisements must be received ,at publication f)tllce (18 early 
(18 T n.ursday morning to awear in l1/i1l)t i88U6. 

SIMPLIC ITY AN D EQU ITY. 
One of the neatest, simplest, and most at­

tractive policy contracts now issued by an in­
surance company is t.he , new Accident Policy 
of the TEAVELEBS INSURANCE COMPANY, of 
Hartford, Conn. Those who have any ac­
quaintance at all with insllrance business, or 
the men engaged in it, know that the com­
plexity and volume of conditions on pol icies 
is not due to the wishes of those who issue 
them ; that a company would far rather issue 
a policy with no condit ions at all, and that 
the multiplied proViSlOQS and restrictions on 
their policies have been gradually forced on 
them by lhe dishonesty of pulicy-holders and 
the monstrously strained decisions of the 
courts. THE TRAVELERS has been an un­
usual ly severe sufferer from this cause, but 
they have at last detennined to make a brave 
trial. and deserve equity if they cannot re­
ceive it. Their new policy is a 'model of 
brevity and compactness, the conditions being 
cut down to not much more than a third of 

· their former volume, and stated in admirably 
clear and lucid language. The most un­
lettered man could not hesitate fol' an instant 
over the meaning of its concise, emphatic, and 
even curt sentences, and it w ould seem that 
even a court could hardly find ambiguity in 
them. They are also very broad and fair ; 
and the fact that the company refuses to pay 
for injuries received through violation of law, 
or in blood-fellds or drunken fights, should 
only make honest men feel all the more certain 
of receiving their just claims. It paid ac­
cident claimants $949,000 in 1884, and 
$7, 750,000 since 1864.-1ndependent. 

[SEPTEMBER 5, 1885. 

Wiley & l'ussel l  Mfe. Uo., Gl'eenfteld, lUass. 

1W)�hft:t. 
DIES lID DT1IER TDOts ............ da1LIIII4I. .. 

HAMMERS a::,tJ �r..��D\�� . .Stiles " hIker I'resl eo.,. 
...I' ......... OODL . "\"" 

SHIPMAN AUTOMATIC 
STEAM ENGINE 

Incandescent Electric I,amp., 34 to �D 
C. P. 

Dental and Surgical llluminators. 
����rif�of���rl� Jfans. 
.. B " batteries for light •• motors, bells, etc. 
rJ:;��i����n����:.3.·i'iE:rtCIll supp!1es. 

Send stamp for catlllogue. 
• . 

The STOUT, MEADOWOROFT 00., 
a , sera t • • c e coupling, • lenk . . . . . . . . . .  , . . . . . . . . . . . . . . . •  au,474 

Robertson . . . . . . . . . . . .. .. . . .. . . ...... . . . . . . . . . . . . . . . .  324,731 Vehicle. road; W,'J. Brewer (rl . . . . . . . . . . . . . . . . . . . . . . 10.636 

Authorized Agents of the EDISON L.DII' Co., "i"'1 ...... rH� ... · #> ·  � 1  A N N  STREET, 
P. O. Box 2411. N ew York CltJ'. 

ltake. Bee Lawn rake. Vehicle seat. R. T. Crawford . . . . . . . . . . . . . . . . . . . . . . .  324.662 
Ramie and sugar Cane. machine for treatlug, L. Veloclpede;J. W. Burrough .. . . . . . . . . . . . . . . . . . . . . . . . 324,74.Q 
. .  U.  Fasnacht . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  324.674 Veloclpede, W. Clemson . . . . . . . . . . . . . . . . . . . . . . . . . . . . 324,636 
Range doors. safety device for, S. Wilks . . . . . . . . . . .  324.4H Velocipede. E. G. Latta . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  32.1.668 
Rasp. Judge & Clayton . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  32!.389 VelOCipede, C. F. Stillman . . . . . . . . . . . . . . . . . . . . . . . . . . .  324,805 
Reel. See Boltln&' reel. Wagon·body. W. H. Jenkins . . . . . . . . . . . . . . . . . . . . . . . . .  3U,668 
Rellector holder for stationary lamps and other Wagon jack. J . b'. Eastman . . . . . . . . . . . . . . . . . . . . . . . . .  S-U.643 

light •• adjustable. W. J. Wilkinson . . . . . . . . .. . . . .  32.1.627 Washers. machine for IInlshing, G. W. Grlflln . . . . .  3U,662 · 
!'teglster. See Fare box regl.ter. Wa.hing piece-goods. apparatus iOF. Patrick, Jr .• 

Regulator. See Electric machine regulator. G... & Godfrey . . . . . . . . . . . . . . . . . . . . .. . .  y . . . . . . . . . . . . . . 324.723 
regulator. Watch case, E. C. Fitch . . . . . . .. . . . . . . . . . . . . . . . . . . . . . . .  32.1.675 

Ring. See Ear ring. Watch movement. G. E. Hart . . . . . . . . . . . . . . . . . . . . . .  S-U.689 
Roa.ter. See Coll'ee or nut roaster. Water back. F. Armstrong . . . . . . . . . . . . . . . . . . . . . . . . . . . 324.515 
Rod. See Fi.liing rod. Stalr. rod. Weedlug implement. J. J en kins . . . . . . . . . . . . . . . . . . . . .  324.382 
Rotary engine. M. S. Hulf . . . . . . . . . . . . . . . . . . . . . . . . . . . .  324,698 Weeding tool. hand. }'. N. Lang . . . . . . . . . . . . . . . . . . . . .  324.666 
Sad Iron. H. S. Pease . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  324.666 Weigher. automatic grain, G. J. Gibbons . . . . . . . . . . .  324.373 
Saw, M. Brown . . . . . . . . . . . . . . : . . . . . . . . . . . . . . . . . . . . . . . . .  S2�.367 WeldlDll machine. G. S. Stroug . . . . . . . . . . . . . . . . . . . . . .  324.609 
Saw gummer. J. R. B. Hunt . . . . . . . . . . . . . . . . . . . . . . . . . .  324.380 Wheel. See Car wheel. 
Sawmill set works. C. W. Metcalfe . . . . . . . . . . . . . . . . . .  324.576 Wheel and axle coupling. A. B. Carter . . . . . .  324.663, 32.1.664 
Saw sharpening and gumming machine, J. H. Wheelbarrow, J. Stoll . . .. . . . . . .. . . . . . . . . . . . . . . . . . . . . . 324.806 

Totman . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  32.1,4M Wind engine. J. W. & F. E. Wood . . . . . . . . . . . . . . . . . . .  324.510 
Sa.w swage. W. C. B. Hummel . . . . . . . . . . . . . . . . . . . . . . . . 324,701 Window shade. R. W. Bate . . . . . . . . . . . . . . . . . . . . . . . . . .  324.519 
S"ws. manuf$Cture of. C. T. Shoemaker . . . . . . . . . . . . 32.1,800 Window shade fastener. N . .  Tomlin.on . . . . . . . . . . . . .  32.1.738 
Screen stretcher. wire. C. Ehrenfeld . . . . . . . . . . . . . . . .  321.613 Wires. machine for grinding the end. of. J. Berry 324.641 
Screw. tubular. F. R. Hunt . . . . . . . . . . . . . . . . . . . . . . . . . . 324.763 Wood cutting machine. A. I,. Stanford . . . . . . . . . . . .  32'.80s 
Seal lock for.rallway cars. P. Hlen . . . . . . . . . . . . . . . . . .  321.001 Wood lIuting mechani.m, O. C. Donecker . . . . . . . . . .  324,669 
SeIIl. metall iC, E. J. Brook . . . .. . . . . . . . . . . . . . . . . . . . . . 321.647 Wrench. See Pipe wrench. 
Seaming machine, sheet metal. V. Sharp . . . . . . . . . .  32.1,738 
Seat. S!,e Ve;hicle seat. 
Bea,t lOck. E. H. Booth. . . . . . . . . . . . . . . . . . . . . . . . . . .  . .. . .  324.643 DESIGNS. 
Secondary battery. J. S. Sellon . . . . . . . . . . . . . . . . . . . . . .  324.597 Bedstead. folding. Q. S. Backus . . . . . . . . . . . . . . . . . . . . . .  16,203 
Seedhlg machlnll, force feed. C. E. Patrlc . . . . . . . . . .  32�.122 Boot or shoe. rubber • .  E. B. Preston . . . . . . . . . . . . . . . . . .  16.208 
Separator. See Grain separator. Fish pails. ornamentation of. S. Kilbourn . . . . . . . . . . .  16,209 
Settee or bench. folding. Taylor & Knapp . . . . . . . . . . 324,431 Hardware. ornamentation of. H. Jaworski . . . . . . . . . .  16,206 
Sewer trap. B. P. Bower . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  321.646 
Sewing and other machines, belt applying device 

Picture hlUJjJ"';P, W. Miller . . . . . . . . . . . . . . . . . . . .. . .. . . .  16,2(17 
Plate, oystlll'{E. Haviland . . . . . . . . . . . . . . . . . . . . . . . . . . . .  16.204 

for. Thomas & Schenck . . . . . . . . . . . . . . . . .  � . . . . . . . .  3U,432 Table ware. E. Mountford . . . . . . . . . . . . . . . . . . . . . . . . . . . .  16,208 
Sewing machine shuttle and shuttle holder, S. 

Arnold . . . . .  . . . .  . . . . . . . . . . . . . . . . . . . . . . . . .  . . . . . . . . .  324.361 
Sewln!! machine table. W. M. Cuthbert . . . . . . . . . . .  32'.768 TRADE MARKS. 
Iilewing machine tension. G. H. Dimond . . . . . . . . . . . .  324.766 Brald. and laces. Balas Freres . . . . . . . . . . .. . . . . . . . . . . . . .  12.008 
Sewing machirae tension device. E. Murphy . . . . . . . .  32.1.57llro 
Sewing machine thread controlling deVIce. E. 

Murphy . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  " . . . . . . .  324.680' 
Shaft bearing. O. Mergenthaler . . . . . . . . . . . . . . . .. . . .  321.400 

Cigars. G. Davld.on . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 12,510 
ElectriC batterle •• Leclanche BatteryCompany . . . .  1�.516 
Eye salve, Howard Bros. . . . . . . . . . . .  . . . . . .  .. . . . . . . . . . .  12.514 
Gin. C. M. Roof. . . . . . . . . . . .  . . . . . . . . . . . . . . . . . . . . . . ; . . .  12,518 

Shoe, J. Morton . . . . .  . . . .  . .  . . . . . . . . . . . .  . . . . . . .  . . . . .  . . . .  324,406 
Shoe fastener. F. Jacob . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  824.702 

HaIr toniC. L. C. Morris . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  , 12.517 
Meats, .moked. T. Stoke.. . . . . . . . . . . . . . . . . . . . . . . . . . . . .  12.523 

Sbow stand. revolving, S. T. CUlp . . . . . . . . . . . . . . . . . . .  32M63 Mustard. H. Wichert . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  12.526 
Shutter fllstener, W. Delano . . . . . . . . . . . . . . . . . . . . . . .  324,<00 
SlgriaI. See Railway signal. 

Oil. relined petroleum. ,A. F. Slse . . . . . . . . . . . . . . . . . .. . . 12.519 
Paper. printing. writing. and wrapping, J. W. But-

Sirup and beer from maize. making. A. E. Feroe . .  32£,161 
Skate. C. G. Lamont . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  32.1.664 
Skate. roller. W. F. Cornellu . . . . . . . . . . . . . . . . . . . . . . . .  �.364 

ler Paper Company . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  12,515 
Remedy for certllln indicated diseases. �'arbwerke. 

vormllls.Mel.ter, LUCius & Bruning . . . . . . . . .. . . . .  12.511 
Skate;. roller. H. C. Hart . . . . . . . . . . . . . . . . . . . . . .  324,376, 32.1.377 
Skate. roller, D. Walters . .  . . . . . . . . . . . . . . . . . . . . . . . . . .  32.1,618 
Skeleton furnace and steam generator, L. A. 
. Deble . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  324.461 
Sleigh knee, A. S. Lar.on. . . . . . . . . . . . . . . . . . . . . . . . . . . .  324.667 

Remedy for certain Il8med diseases, Wooden & 
·Melvill . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 12.527 

Remedy for rheumatism, J. D. Beardsley . . . . . . . . . . .  12.009 
Spectacle. and eyeglasSeS. Spenc,!!, Optical Manu-

facLuring Company. . .  . .  . .  . .  . . . . . . . . .  . . . .  12,520 to 12.622 
Smoke cousumlnllr furnace, C. C. Carter • • • • • • • . • • • •  324.5.'l2 Stove polish in powdered form. J. Tllylor . . . . . . . . . . .  12.624 
Smoke house. N. Murphy . . . . . . . . . . .  ; . . . . . . . . . . . . . . . .  324.408 
Soda from slags. extraction of phosphate of, L. 

tmperlltorl . . . . . . . .  , . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  0114.471 

Tobacco. ping. Gem City Tobacco Works . . . . . . . . . . .  12.513 
Tobacco, smoking and chewing. G. W. Gail & Ax . .  12.512 
Whips. E. �" Warren . . . .  � . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  12.625 

llpark arrester. D. Groesbeck et aI • • • • • • • • • • • • • • • • . •  324.683 
Splnnlng .frames. thread guard for, W. H. Rivel'!! . 32.1.730 A pri nted copy of the speclilcation and drawing of 
Splint cutting machine. J. D. Jones . . . . . . . . . . . . . .. . .  324,381 any patent In the foregoing list. al.o of any patent 
Sprinll. Bee Carriage spring. I.sued slnce.l866, will be furnished from this ofllce for 26 
Stair rod. T. A. Goodwin . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  32.1,679 cent!!. In ordering please state the number and date 
Stand. ; See Show stand. Switch stand. of the patent de.lred. and remit to Munn & Co •• 361 
Stand and tllter for casks. J. T. Vanghan . . . • . • . . . • 3U,438 Broadway. New York. We 1Il.0 furnish copies of patents 
Steam boiler. J .. Ferrando . . . .. . .  .. . . . . . . . . . . . . . .  . . . . .  324,546 granted prior to' 1866 ; but at Increased cost, as the 
Steam boller, .J. A. Svedberg . . . . . . . . . . . . . . . . . . . . . . . .  324,430 speclllcations, not . being . printed, must be copied by 
Steam bOUers,. automatic feed for, H. A. San- hand. . . 
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"' . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . ... . 32'-417 1 Canadi ll.1I Patents may now

. 

be obtained b y  the 
Steam engine lubricator, Clond '" Poreher . . . . . . . . . 324.362 Inventors for any oHhe inventions DalDed in the . fore-. F R I C  T I O N  C' L U T' C H Steam �. A. P. Holoomb . . . . . . . . . . . . . . . . , . . .  824,8IM going lIat, at a coat Of t40 '  eaeh. For 'fulHnstrni!tloii : · . ' , . . . . . 
Steel forgl._ and c:lstlnn. mnnufacturlng. A. n""r� .. Mu'''' '" Co., 361  Bro8d_J, New York. othtir P u lleys A nd Cut-nfFCnU D li ngs. . �� . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . _ . . . . 3'u.J,3S forellm UBteIlts may al80 be obta\ned. JAB. HUNTlIIB " SON. Notth Adams. »_. 
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CU!!i� !r���"!�}!i�,I�!�r, Is made entirely of �I etal. Occupies the 
same space a. a Globe Valve. It has n(> 
glands or packing, and Is a lock-up vlllve. 

CURTIS STEAM TRAP Bas main valve outride and air valve· 
ifl8W.e. CURTI!!! REGULA 'I'OR CO., 414 Beverly St .. Boston,  lllltss. 

Without Steam Power by u.lng 
outfit. of narn es' Pat. Foot 
Powel' machinery can compete 
with steam power. Saws. Lathes, 
Mo�.·ti8er8, TenanF.l's, Formers, 
Etc. Sold 011 '1'I·lal. Metal 
and wood worke.ts send for 
prices. lllushated catlllogue 
free. 

" .  Jf. ," J S O. nAU N I,s ('0. , Address No. 1999 Main Street, RClckford, Ill •. 

P O W E R .4!R L I C H T. 
. Electrlclty· for 1Il1 ManufaCturlng !'m'Poses.

'
, 

. 
Motors, 'Dynam os .. Batteries. and l.amps, . . , 
� DYNAMIO · CO., 224 Carter St: Philadelphia. W . W. GRISOOM1 Consulting Electrlenl Enatneer. 

·Consultatlon by etter at reaaonable rate&. 
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BAIRD'S BOOKS 
FOR 

PRAOTIOAL MEN 
Our new and enlarged CATALOGUE OF PRACTICAL 

AND SCIENTIFIC BOOKS, 96 pages, 8vo, a CATAT,OGUE OJ' 
BOOKS ON STEAM AND THE STEAM ENGINE, MECHAN-
!
CS

6��c;,,��J:Yo:Nfo�J:
A

�J
Ct�JrGi����1�';.:I�G� i BRIDGE BUILDING, STRENGTH OF MATERIALS. RAIL­

ROAD CONSTRUCTION, etc., a CATALOGUE OF A MISCEIJ­
LANEOUS COLLECTION OF PRACTICAL AND SCIENTIFIC 
BOOKS, a IJist of Books on ELECTRO-METALLURGY, 
ETC . • and other Catalogues, the whole covering every 
branch of Science applied ", the Arts, sent free and:trU �is��t;;u:J3r'::� one in any part of the world who will fwr-

HENRY CAREY BAIRD &. CO., 
INDUSTRIAL PUBMSHERS, BOOKSELLERS & IMPORTERS, 

810 Wal n u t  Street. Ph iladelphia. Po. 
JUST PU.:JLlSHED. 

Modern Moulding and Pattern-Making 
A Practical �l'reatise upon Pattern­

Shop and Foundry Work. 
EMBRACING THE 

Moulding of Pulleys, Spur Gears, Worm Gears, Balance-
Wh

l���er���tgg:���ne��
n
�o�����i���i:g C

y 
.. 

Machinery. Screw Propellers, Pat­
tern-Shop Machinery, and the 

Latest Improvements in 
E

n
f��� ��gota�.

er-
TOGETHER WITH A LARGE COLLECTION OF 

OrlgIE�e��'h�:riJ��llrn 
S
t�:c��a:i���JiWc�,

Ti'>�ts, for 
tern-Shop, and Foundry. 

By JOISEPH P. MULL I N ,  M. E. 
One Volume, Crown Svo, 266 pages, 165 Illustrations 

Fine Cloth Binding, . . . . . $2.50 
D. V A N  N OS T R A N D, P u b l i s her, 

!l3 Murray and �" Warren St., New Y ork. 

J U S T  P U B L I S H E D . 

T H E C O M I N G 
Struggl e FOR I n d ia 

-

With Map, showing the :Russian Adval �e toward 
India from 17<5 to 1885. 

1 Volume, large 12mo, cloth. Price, $1.00. 

For Sale by all Booksellers. 

CASSELL & COMPANY, Limited, 
739 AND 741 BROADWAY, N. Y. 

Clark's Steel Gased RnbDer Wheel, 

"ACME" DRA WING PAPERS 
QUE CO' S 

tNJECTORS 

Extra Fine 
Swiss 

E R I C S SO N'S NEW CALORIC 
PUMPING ENGINE, 

FOR 
nw�JIin!!:s & Country Seats 

���);';
t
! I �:gfui�\� s���i 

nflamater Iron Works, 
C. H. Delamater & Co., 

Proprietors, 
16 Co,·t 1 l1 ndt Street, 

Ne\v Yo.·k. U. S. A., 
And 4 0  ])earliorn St., 

Uhicngo, I l l .  

For all kind. of 
S T E A M B O I L E R S .  

RUE MFG. Co., FILBERT ST., 
PhlIadelphla, Pa., U. S. A. 

Itittttifi t �mtritatt. 157 

GACiOEN°iiiiis. 
Scientific American 

Best 1n  principle, workmanship, and materials. • BOOK LIST 
An unequaled smail Motor adapted to all uses. 
��:�\�es:'Nt�'p��'lI����f��;t':!�'iind a Sewing Machine Motor. To Readers of the SCIentific American : 
Send for Circulars. 

ECONOMIC MOTOR CO., By arrangements with the principal 
publishers, we are now enabled to supply 
standard books of every description at 
regular prices. 

9 CORTLANDT STREET, NEW YORK� 
THE BUILDERS OF ALL DESCRIPTION OF 

PUSEY " JONES CO. 
Wilminaton, Delawllre. MA�HIN�nT U��D �T MANUrA�TUn�B� �r PAP�n. The subjoined List pertains chiefly to 

Scientific Works ; but we can furnish 
books on any desired subject, on receipt 
of author's name and title. O T T O  C A S  E N C I·N E � All remittances and all books sent • 
will be at the purchaser's risk. GUARANTEED TO CONSUIlIE 26 to 75 A N Y  PER CENT. LESS GAS THAN 

I!I CJi3[L:m:J:C:EIUil�, SC�'U3/I::a.s: do CO_. 

OT HER GAS ENGINE 
Per BRAK.E-HORSEPOWER 

PHILADELPHIA and CHICACO. 
� On receipt of the price, the books 

ordered will be sent by mail, unless other 
directions are given. Those who desire 
to have their packages registe1�ed should 
send the registration fee. 

FOR SALE. 
Improved Westinghouse Automatic Engines. 
One "Ii H. P. One 60 H. P. We oll'er for two-thirds 
List Price. These Engines were purchased new recent-
���f��dca8ft�%s�a�oSb��'C''?Jl.M�:)'IiJg� seIling. Ad-

Seibert Gylinder Oi l Cup Go., 
Ie 

Manufacturers of Oil 
Cups for l ,ocomorive, 

...l!I'�""""" r:�tl?e
ecn;l t��'e�!;�::l�� 

the !oIeibe,·t and Gates 
Patents, with lSigl,t Feed. 

TAKE NOTICE. 

SHAFTING, 

E:'�l:FRUI� 
AMERICAN MAN'F'O CO. 
P. O. BOXR. WAYNESBORO. PA. _"--_...::=::0 .. 

� The safest way to remit money is 
by postal order or bank check to order of 
MUNN & 00. 

� A catalogue furnished ')ll applica­
tion. 

Add ress M U N N  & CO. ,  
361 Broadway, New York, 

Publ ishers of the " Scientific American . "  

Lock.-GOLD : Its Occurrence and Extraction, 
embracing the G eographical and Geological Dis­
tribution and the Mineralogical Characters of 
Gold-bearing rocks ; the peculiar features aud 
modes of working Shallow Placers, Rivers, and 
Deep Leads ; Hydraulicking ; the Reduction and 
Separation of Auriferous Quartz ; the treatment 
of complex Auriferous ores containing other 
metals ; a Bibliography oj' the subject and a 
Glossary of Technical and ]<'oreign terms. By 
Alfred G. Lock, F.R.G$ Edited by Charles G. 
Warnford Lock. Numerous illustrations and 
maps. Superroyal �vo, cloth. . . . .  • . .  . . $20.00 

LoC'kwood.-ELECTRICITY, MAGNETISM, 
AND ELECTRO-TELEGRAPHY. By Thomas 
D. Lockwood. A Practical Guide for Electrical 
Students, Operators, and Inspectors . . . . . . . .  $2.50 

Lockwood.-GALVANOMETER :  ITS CON­
STRUCTION AND USES. By T. D. Lockwood. A Treatise describing Easy Methods of Testing 
for Practical Men. 12mo, clotb . . . . . . . . . . . .  $ 1 . 5 0 

Lockwood.-TELEPHONISTS, PRACTICAL 
INFORMATION FOR. By Thomas D. Lock­
wood. A Great Amount of Practical Information 
... ",nressed in a Style readily understood by.Tbose 
not Experts . • . . . • . • . . • "" • . . . . .  , . "0' . . . . .  " . . .  $.1.00 

PULLEYS, 
Lockyer.-ELEMENTS O F  ASTRONOMY ; Ac' 

companied with Numerous Illustrations,a Color­
ed Representation of the Solar, Ste1!ar. and Nebu­
lar Spectra, and Arago's Celestial Charts of the 
Northern and the Southern Hemispheres. By J. 
Norman Lockyer, Fellow of the Royal Astro:­
nomical SocietYI Editor of " Nature," etc. Ameri� 
can edition ... reVIsed and specially adapted to the 
schools or the Uhited States. l2mo, cloth. HANGERS. 

P a  1i .  S1ieel. Sh.af1ii:n.g. $ 1 . 6 0  
Lockyer.-STUDIES I N  SPECTRUM ANALY­

ISS. By J. Norman I,ockyer, F.R.S., Correspond­
ent of the Institute of France, etc. With 60 i llus-P ATENT FRIOTION OLUTOH, Friction Clutch. 
trations. l2mo, cloth . . . . . . . . . . . . . . . . . . . . . . . $2. 6 0  Internal Olamp Oouplings. 

Send for illustrated Circular and discount sheet. 
LOIumeI.-THE NATURE OF LIGHT. By Dr; 

E. Lomme!. 188 Illustrations and Plate of 
Friction Clutch. A.. & F. URO W N, 43 PARK PLA.CE, N EW YORK. Spectra in Chromo-Lithography . . . . . . . . . . $2.00 

Long-BueI.-STEAM FOR THE STUDENT: or 
Cadet Engineer. By John H. Long and It. H. 

W E A K �!r�i�e�r!o�w��� 
hood, healih aDd vieOJ' with· 

out Stomach J)ruclrln8', a •• ured to all who suffer from 
nervoUI aud physical debility, exhauflted 'VItality, 
premature decline, Dlaea8el of the K ldney_, Pro .. 
tate Gland. Bladder. &c., by the Manton Bolul. Veri­
eocele cured without surgery. Treatise and testimonial_ free. 

DR. E, TRESKOW, 46 W. 14th St,! New York-. 

Exhausted Vitality. Nervous and Physical Debility, Pre­
mature DecHne in M an, and the untold miseries flesh is 
beir to. A book for everY man, young, middle-aged, and 
old. It contains 125 prescriptions for all .. cute and 
chronic disea .• es, each one of which Is Invalua.ble-so 
found by the author, whose experience for 2S years Is 
such a. probably never before fel l to the lot. of any 
W:YSiCian. Three hundred pages, bound in beautiful 
te:!�� b�':t
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Instance. Price only $1.00 by mall . postpaid. TIlustra­tlve sample. 6 cents. Send now. Gold medal awarded 
the author by the � atlonal MMlcal A flsociation, to the 
officers of which he refers. 
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BOGARDUS' PAT�;NT UNIVERSAL EOOEN­. TRIO MILLS-For grinding Bones Ores, Sand Old 
Crucibles, Fire Clay, GuanoB, Oil Ca,ke, Feed, Corn, 
Corn and Cob Tobacco, Snuff, Sugar. Salts. Roots, 
Splceso Colfee, 60coanut, Flaxseed. AsbestoH, Mica, etc., 
and wnatever cannot be ground by other millS. Also for 
Paints, Printers' Inks, Paste, B1acking, etc. J. S. &-G. F. 
SIMPSON, successors to John W. Thomson, 26 to 36 
Rodney Street, Brooklyn, lll. D., N. Y. 

Def .... ts Thieves, Uurglars, Fire. 

I 
Doors and Windows Closed or -Open. 

EL ECTR ICAIa.rmMATTING . .  
_ Tlds Protection UnexceUed. 

- Few Mats un

. 

der Carpets (lUViSible).[ 
_ Address Applegate MFG. CO., Camden, 

N. J. ; Phil •. , 628 Chesljlul St. 

FOOT O R  L A T H E S FOR WOOD 
POWER OR  M ET A L. 

All sizes. Catalogues free:., Lathes on trial. 
BE:B.A.S'X'Z.A.N", lIII:.A. Y do CO., 

1 65 West 2d Street, CInCinnati, O. 

DR AWING . [. Illustrated catalogue 
sent on application to 

INSTRUMENTS WM. '1'. COMSTOCK, 
6 Astor Place, 

• New York. 

Bue!. .  . . . . . . . . . . . . . . . . . . .. . . . . . . . . . . . . . . . . . . . . .  $2.26 
Loubat.-VINE DRESSER'S GUIDE : AMERI-

CAN. By A. Loubat. 12mo, cloth . . . . . . . . .  $ 1 . 5 0  
Love.-DYEING CLEA NING, SCOURING, 

AND FINISHING. By Thomas Love. Covering 
Silks, Woolens, Cottons, Chips, Straw, etc. 8vo. 344 pages . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . $5 .00 

Lovlbond.-BREWING. By Thomas W. Lovi­bond. A Practical Treatise on Brewing with Raw 
Grain . . . . . . . . . . . . . . . . . . . .. . . . . . . . . . . . . . . . . . . . $2.00 

Loomls.-METEOROLOGY: A Treatise on, 
with a conection of Meteorological Tables. By 
Elias Loomis LL.D .. Professor of Natural 
Philosophy and Astronomy in Yale College. Cuts. 
8vo, sheep . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  $1.76 

Lyell.-PRINCIPLES OF GEOLOGY ; or, The 
Modern Changes of the Earth and its Inhabitants, 
Considered as Illustrative of Geology: By Sir. 
Charles Lyell ,  Bart. Illustrated with maps, pla��l and woodcuts. A revised edition. 2 vols, ro� .... 
8vo, cloth . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  $8.00. 

Lyman.-COTTON CULTURE. By Joseph Do 
Lyman. Climate, Stock, Implements, Planting, 
PICking, Ginning, Baling, and Use and Manufac-
ture of Cotton Seed. 12mo, cloth . . . . . . . . . $ 1 . 6 0  

Lukin.-MECHANIC: '.rHE YOUNG. By John 
Lukin. Giving Directions for using All Kinds of 
Tools, making Models, etc .. . . . . . . . . . . . . . . . .  $ 1 .  7 6 

Lllkln.-THE BOY ENGINEERS. What They 
They combine the brass seat and rubber did, and how They did It. By John �¥�4'li 

disks. We guarantee them to weigh more I Luys.-BRAIN, THE, AND ITS FOUNDA"" than any others In the market. �'IONS. By Dr. J. Luys. With illustrations. Samples sent ""r trlal. 12mo, cloth . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  $ 1 . 6 0  

HOLL�ND & THOMPSON Mannfaelnrers llIab an.-CIVIL ENGINEERING. . By D. H. , Mahan. An Elementary Course, WIth numerous �1" RIVEl" S'1'., Tl"O Y, N. � .  engravings . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . $ 6 . 00 

PHONOGRAPHY, or Phonetic Short Hand. Catalogue 
of works by Benn Pitman and Jerome B. Howard, 

with alphabet and illustration for beginners, sent on ap­
plication. Address : 

PHONOGRAPHIC INSTITUTE, CincinnatI, Ohio. 

llIahan.-INDUSTRIAL DRAWING. Com-
prising the Description and Uses of Drawing 
Instruments, the Construction of Plane Figuresl 
the Projections and Sections of Geometrical 
Solids, Architectural Elements, Mechanism, and 
Topographical Drawing. By Professor D. H. 
Mahan. Revised and enlarged, and chapter on 
Colored Topography added by Prof. D. F. Thomp-
son , of Troy. 30 plates . . . . . . . . . . . . . . . . . . . . . .  $3.50 

llIaIIey.-MICRO-PHOTOGRAPHY. The Collo­
dion and Gelatine-Bromide Processes ; .  also 
Mounting and Preparing MicroscopiC Objects. 

N EW YO R K  B E L  T I N e A N D  P A C KI N e'  C OM P'Y. IlI
B

:r!���Wl�I���Y·M·ECiiANISM. " ·B/�: 5J. 
The Oldest and l,argest M anufacturers of the Origiual Marey. 117 illustrations . . . . . . . . . . . . . . . . . . .  $1 . 7 5 

... - "'Ir' _ "'Ir' ........ � -r.,.. T _ _ .,...,.. "'Ir' ..... ::m Markoe.-BONES : A TREATISE ON 'THE -==- ....., ..&..II .a" ...., " L,I " '-' � ..I.,. .a" -.a,,- DISEASES OF .. By Dr. Thomas M; Markoe. 8vo, 
� � e r ,.T ...... '7'" '- e e 1 c::::t cloth. Illustrated. . . . . . . . . . . . . . . . . . . . .  . . . . $4 . 6 0 
� ............ .y "" L... � • lUasury.-PAINTING. By John W. Masury. 

A ll oth er kinds Imit A t i on s an d  l n fet·ior. Our name Is stamped in full upon all our House and Carriage Pamting and Graining. 
standard BELTI NG, PACKING, and HO"'E. Address $2.00 

NE"" YOE.X J3EL':r:'J:NG &; F,.A.CXJ:NG CO. lUall dsIel..-RESPONSIBILITY IN MENTAL 
Wa1'eh ouse : 1 5  P a rk R ow .  opp.  Astor House, New York DISEAS . By H. Maudsley, M.D . . . . . . . . . . $ 1 . 5 0  

Maury.-PHYSICAL GEOGRAPHY O F  THE Branches: 308 Chestnut St., Phila., 167 Lake St., Chicago, 52 Summer St., Boston. SEA, and its Meteorology. By M. F. Maury. 
$4.00 

ROO.FI· NC ROOFING for Buildings of everJ' deBcrlvtlon. Durable, BUILO ·ING PAPER Light, Easily AppIled, In�slVQ. BUI LDING PAPE� 
SaCkett's Waterproof Shea • Clean to Handle 1m -ous to Molsturl!, Wa� and 1IS88. NEW YORK � . • TAB. CHEMICAL ouO. 18 W_. � N. Y. 

llIayer-Barnard.-LIGHT. By Prof. Alfred 
M. Mayer and Charles Barnard. A Series of 
Simple. Entertammll , and Inexpensive Experi­ments on the Phenomena of Light. . . . . . . . . $1.00 
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Ineide Page, eiteh Insertion - _ - 'Ii cents It l ine. 
Bael, Page, ellch i ll.e o·tlon - - - $ 1 .00 a lille. 

(Abnut eight words to a line.) 
/!mgravtngs may head advertisements at the same rate per line, by measurement, as the letter prest.. Adver­

tisements must be received at publication offICe as eW'ly 
as Thursday morning to appear in next issue. 

, TO INVENTORS 
AND MANU FACTURERS 

T h e  Flfty-fou rt;,h,. �l'l:�u a l  Exhibition 

AMERIVAN INSTITUT E O .  'HE VI1.'Y o. NEW YORK 
Will open Sept.ember 30 .. 1885. Heavy machinery will be received as early as September 14th, other goods Sep­tember 21st. Intending exhibitors must make early ap-
Eu.C::!O:n�Oi����;:aft���d�:;; and classification. For 

GENERAL SUPERINTENDENT, 
AMERICAN INSTITUTE, N. Y. CITY. 

• • --�- A N D  F INE GRAY IFION AL 0 ST EEL �ALLEAftLE:i" CASTINGS FFIOM S�ECIAL 
E

RN S 
Y. - F I N E  TINN ING  Jt;p'- p,A.1T ",S DEVLIN ", CO. F I N I S H I N G . �NN ING � 

• TllOM LEHIGH AVE '" AMERICAN ST PHILA �� 
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inches. 
For sale by THE TRADE. 
Manufactured and Warrant­
ed by the 

Standard Thermometer Co" 
Peabody, MaIB. 

GeDeral Agents, 
F A I R BA N K S' 

SCALE H O U SES 

H I  B B ' �  
Celebrated ()rig�na1 
BALT I MORE 

FIRE-PLACE H EATERS, 
To warm upper and lower rooms. 

Tbe �:1����S;i�����r£nrlcal B. (J. BIBB "" SON, 
39FANt,ry4f�IGH¥�TREET, 

BaUhnore. Md. 
MARBLEIZED SLATE MANTELS. e- Bend for Ciroulars. 

JI.�t��S� 
Roofing, Building Felt, 

Steam Packings, Boiler Coverings, 
Fire Proof Paints, Cements, Etc. 

. Samples and Descriptive Price Lists Free. 
H. W. JOHNS M'F'G CO" 87 MAIDEN LANE, N. Y. 1 75 Randolph St" Ch icago ; 1 70 N. 4th St., Philadelphia. 

�JId:. .A.. Ja..A.:EI.:El.IIS. 
• ·rovlclence, n. I. (I»ork St.), Sixmlnutes'walk Westfromstation. 

Orilrinal and On Iy Builder of the 

H A R.R I S  - CO R LI S S  E N C I N E ,  
With Harris Pat. Improvements, from 10 to 1,000 H. P. 
Send for copy Engi neer's and Steam User's 

Manual. By .t. W. Hil i ,  M.E. Prlce S I .25. 

WITHERBY, RUtH1- & RlCliA ftDSON. Manufacturers 
of Patent Wood Working )) achlnery of every descrip­
tion. Facllities unsurpassed. Shop formerly occupied 
by R. Ba,l & Co., Worcester, Ma ••. Send for Catalogue; 

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

cation of the SCIENTU'IC AM}JRICAN, continue to ex­
amine improvements, and to act as Solicitors uf Patents 
for Inventors. . 

��� �tg3 g�:��I::�n�����.tVj';.C�I�rw�To¥ t�r
g�:� 

srRtion of Patent Drawings Speclflcations, and the 
prosecution of Applications for Patents in the United 
States, Canada, and ]foreign Countries. Messrs Munn & 
Co. IIlso attend to the preparation of Caveats, Copyrights 
for Books, "Labels, Reissues. Assignments, and Reports 
on Infringements of Patents. All business intrusted to 
them is done with special care and promptness, on very 
reasonable terms. 
tlttnr
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We also send, free oj charge, a Synopsis of Foreign Pa­
tent I.Jaws, showing the cost and method of securing 
patent.s in all the prinCipal countries of the world. 

l1IVNN &; (JO., Sollcltore ot Palenls, 
361 Broadway, New York. 

BRANCH OFFICE.-Corner of F IUId 7th Streets, Wllilhlngt(ln, D. C. 

R U B B E R  B E L  T I N C ,  PAC K I N C ,  H OS E ,  
AND .ALL OTHER KINDS OF 

R U B B E R.  G- O O D S ,  
FOR 

M E C H A N I C A L AND M A NU FAC TU R I N G  P U R PO S E S. 
The Largest and Most Extensive Manufacturers in A merica. 

TH E GUTTA PERCHA AND R U B BER  M FG.  CO., 
New YOl'k, Chicall'o , San Francisco, Toronto • 

SUPPLIES FROM 
HYDRANT PRESSURE 
the cbeapest power known, 
Invaluable for b l ow i n g  
Church Organs. running 
Printing Presses, Sewing 

�;:�� L �t h���e�:�fi 
Saws, Cl!rindstones, Colfee 
Mills, ::::ausage Machines, 
14' e e d  C u t t e r s ,  .Electtric Lights, Elevators, etc. It 
needs litt le  room, no tiring 
uP. fuel. ashes, repairs. en .. 
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at any pressure of water 
above 15 lb.; at 40 lb. pres-

1Jt,&j"�i:I.I".&iIoIi:,j"liijllll ���:���4-�grStJ'°!&:��:!�. 
power. Prices from $15 to $300. Send for circular to 

THE BACK U S  WATER MOTOR CO., Newark, N. J. T H E RMO M ETERS Phot<lgraphic OUtflts jor 
Amateurs .Opera Glasses, 

Micro8�ope8, Telescopea, Spectacl.es, Barometer8. W. H. 
WA J . .U S I .E Y  &: CO. successors to R. & J. Beck. 

Philadelphia. Illustrated Price List free to any address. 
POINTERS for Users of Steam Pumps. 

Van Duzen'.  Pat.ut, Steam Pnmp ) Hot or Col:!. � Is Can Pump 
. 
Sandy or �mpure Efficient WaterorLlqmds. • 
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assume no risks. as we guarantee every 
Pump. Above comparison with Jet 
Pumps, Ejectors. etc., made of Iron. 
Demand this Pump of your dealer and 
take no cheap substitute. We ma.ke Ten 

�j�·g.&���':,tJ��ur�7 J?alJ5ior C:E��
i
�:p�;e��t;� 

and send t9x.<�rfl��;:;�f ��'TE,B�: C inci n nati , O. 

AND . , 
Sl:Ll:CON" ::aa.ON"ZE, 

FURNISHED IN INGOTS, CASTINGS, RODS, OR WIRE. 
Our Malleable Castings can be made of over 100,000 pounds tensile stren£th, with extraordinary power to with-

stand corrosive infiuences, and unrivaled beauty of color_ Send for pamph1et. . 
THE COWLES ELECTRIC SMEL'fINQ AND ALUMI NUM CO., CLEVELAND, O. 

AND ::B:OX.S-r:ZN"G-
lUachinerY l also, Stational"Y Enaiues, Boilers, nnd Venti latinll' Fans. Estimates 

- made and contracts taken for constructing all kinds of Mining Machinery. 
:E_ .A._ FINOEl: do 0<:> •• 1S0:El..A.NT <:> N,:J?.A._ 

" V U LCA N " 
Cushioned H ammer. 

Steel Helve, Rubber Cushions, 
TRUE SQ,UARE, ELASTIC) BLOW 

F u l l  L i n e  of S izes. 
W. P. D U N VA N &: CO., 

Bellefonte Pn .. U. !II. A. 

Leffe l Water Whee ls ,  
Wilh ) t"pol'tnnt ImpI'oveillents. 

11 ,000 IN SUCCESSFUL OPERATION. 

fINE NEW PAMPHLET FOR 1885 
Sent fl'ee to tbose l u tel'este d .  

JAMES LEFFEL & CO. , 
Spl"i n gfieh l, Obio.  

110 Uberty St.,  N. Y. City. 

T
IEMA N N ' '' A M B E It J .UnR JC ." TJNC� OJ I,. 1o'0r 
heavy or light machinery. Better and cheaper than 

Lard, Sperm or Neatsfoot. J.H.rrIEMANN, Brooklyn, N.Y 

�� CARY & M O EN' � 
STEEL WIRE O FcG.v.'O£SCR IPTION @.>u-. � 
234- W. 29 ST· EVERY &STEELSPRINGs. NEWYORK CITY 

.. Interesting to Manufacturers." 
Manufacturers having good.facilities, and desiring to 

make a Roller Skate, operating upon an entirely new 
g�i��fl:h:�Jc�f i�lO\�t fierreff!e�;tifirt

;lE:�:
o
�g3ie�� s. M. BROWN, No. 2�25, South State Street, Chicago, Ill. 

P AT T<: N T  

COL D  RO L L E D '  
. '  S HAF TING . 
The facI that this shafting has 75 per cent. greater 
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e
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We are also the sole manufacturers of the C Jl�L li:BRA'I' F.D 
COLLIN S' P:\ T.COUP

�d 
and furnish Pulleys, Han�ers. 
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guaranteed in all cases, at low 
C08� and in quantities from 5 
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Hote1s! Asylums, Hospitals, 
}l"actones, Mills, Boilers, 
Steam Boats, Water Works 
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construction a.nd operation, 
wiI1 stand any pressure, the 
fl1terlng material is imper­
ishable, and can be cleaned 
in from five to twenty min­
utes, e1fectually removing: all 
impurities from the FHter 
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ment in, to 
'l'HE N EWARK F I J,T Elt I N G C Ol1'I1'A N Y ,  

141 COMMERCE ST., NEWiRK, N. J . 

E MODEL and L Send forCircll1ars. 
XPERIMENTA C.EJones&Bro. 

R - A - CINCINNATI, O. WO K SPECIALTY. (Mention this Paper., 

Wood Working lVIachmery, 
Universal Saw Benches, Buzz 

Planers, Turning Lathe for Pat­
tern, Cabinet, and Wood Working 
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chines, Blind Slat Planers, etc. 
HERBER'l' .BAKER, Foundry 
and Machine Works, Toledo,Ohio. 

:��ii��t'�� roost a�� �tllltG��rtl'j.,M�L':.t�'i!, on 
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a. I iT Stocks of this Shafting in st.ore and for sale by 
FULLER, PANA &; 'FITZ, Boston, Mass. 

Geo. Place Machinery Agency. 121 Chambers St .. N. Y. 

T he Best i n  the W o r l d .  
We make tb,e Best Packing that can be made regardless 

Of cost. Users will sustain ns by calling for the " JEN­
KINS STANDARD PAOKING." 

Our U Trade Mark " is stamped on every sheet. None 
genuine unless 80 stamped. iT Send for PrIce List .. B." 

JENKINS BROS., 
71 John Street, N, Y. 19 Kilb1 Sneet, BOl!lton. 

[SEPTEMBER 5,  1 885. 
PATEN T �I . J AC K E T  KETTL E S ,  

Plain or Porcelain Lined. Tested to 100 lb. 
pressure. Send for Lists. 

' 'l  614 ani61�rJa��t I§t.1J:.�itd�g;hia, Pa. 

B E A U D R Y ' S  

UPRIGHT 
HAMMER. 
no shaky wooden 

Springs of best 
Blow true and 
Mo.t practi­

economical 
made. Will 

of 
for 

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

I'RO V I UEN CE, R. I. 

J:�;;m� QUICK AT FIGURES. PriceC���-;;-I!:! ��:!�.--The Woodbury Company, Boston. MaSB.-

THE AMERI�AN BELL TELErH�NE ��. 
95 M I LK ST . ,  BOSTON ,  MASS. 

This Company owns the Letters Patent 
granted to Alexander Graham Bell, March 
7th, 1876, No. 174,465, and January 30th, 
1877, No. 186, 787. 

The transmission of Speech by all known 
forrns of Electric Speaking Telephones in­
fringes the right secured to this Company 
by the above patents, and renders each 
individual user of telephones not furnish­
ed by it or its licensees responsible for such 
unlawful use, and all the consequences 
thereof, and liable to suit therefor. 

The Sc ientific American. 
TH E M O ST PO P U LAR SCI E NTI F I C  PAPER' 

I N  TH E WO R L D .  
.rubll@lletl " Wcekly, .3.20 n "Yenr , ' 1 . 6 0  Six MenU ••• 
This unrivaled periodlcal, now in Jts forty-fil'st Year, 

continues to maintain its high reputation for exceIJence, 
attaIned by any 

scientific publication. 
Every number contains sixteen large pages, beautifully 

printed, elegantly l!lustrated ; It presents in popular 
style a descriptive rec'>rd of the most novel. Interesting, 
and important advances in SCience, A rts. and Manufac­
tures. It shows the progress of the World in respect to 
New Discoveries and Improvements, embracing Mach1n­
ery, Mechanical Works, Engineering in an branches! 
Chemlst.ry, MetaUurgy, ElectriCity, Light, Heat, Archi­
t�ture, Domestic Eqonomy. Agriculture, Natural His­
tory, etc. It abounds with fresh and intereoting subjects 
for discussion, thought, or experiment ; furnishes hun­
dreds of useful sURgestions for busine�B. It promotes 
[ndustry, Progress, Thrift, and IntellIgence In every 
community where it circulates. 

The ScmNTI>'1C AMERICAN should bave a place In 
every Dwelling. Shop, Office, School, or Hbrary. WOTk­
men, Foremen, Engineers. Superintendents, Directors, 
Presidents, O:fticials, M erchanta, Farmers, Teachers, 
Lawyers, PhysiCians, Clergymen, people in every walk. 
and profession in life, wil l  derive benefit from a re2Ular 
reading of THIr. SCIE�TIFIC AMEltICAN. 

Tenns for the United States and Canada, $3.20 a yee,r ; 
$1.60 six months. Spechnen copies free. Remit by 
Postal Order or Check. 

IlIUNN &: eo., PublbbeI's, 
361 Broadway, N ew YOI'll. 

T El: E  

Scientific Amer ican Supplement. 
THE SCIENTIFIO AMERICAN SUPPLlOM "NT is a sepa­

rate and distinct publication from 'rR"; SCIIGXTIFIO AM­
ERICA,N. but is uniform therewitb in size, every number 
conta.ining sixteen large pages. THE SCIKI',TIFIC AM­
ERICAN SUPPLKMENT is published weekly, and includes 
a very wide range of contents. It presents the most re� 
cent papers by eminent writers in all Ihe principal de­
partments of SCience and the Useful Arts, embracin'lr 
Biology, Geology, Mineralogy, Natural History, Geo­
graphy, A rcbreology. Astronomy, Chemistry, ElectriCity, 
Light. Heat, Mechanical Engineering. Steam and Rail­
way Engineering, nUning, Ship Building, Marine En­
gineering, Photography, Techhnology, Manufacturing 
Industries, Sanitary Engineering, Agriculture, Horti­
culture, Domestic Economy, Biography, Medicine, etc • 

A vast amount of fresh and valuable Information per­
taining to these and allied subjects Is given, the whole 
profusely illustrated with engravings. 

The most important Enpineerlng WOi'ks, Mechanisms, 
and Manufactures at home and abroad are represented 
and described in tbe SUPPLEMlONT. 

Price for the Suppr,lCMENT for the United States aud 
Canada. $5.00 a year, or one copy of the SCIENTIFIC AM­
EUICAN and one copy of the SUPPLEMENT. both mailed 
for one year for $7.00. Address and remit by postal 
order or check, 

IlI U l\: N  & Co •• 361 Broadway, N. T., 
Publishers SCIENTIFIC AMEltICAN. 

'1'0 J4'ol"eiau �lIb8cl·ibel·s.-Under the facilities of 
the Postal Union. the SCIE"TIFIC AMERICAN is now seut 
by post direct from New York, wltb regularlt)', to sull­
scribers iu Great Britain. India, Aust.ralia. and all other 
British colonies ; to France, Austria, Belglum, Germany, 
Itussia, and all other Enropean States ; Japan. BrazU. 
Mexico, and all States of Central aud South Amerl�,a. 
Terms, when sent to foreign countries, Canada excepted, 
$4, gol:l, for SCIENTIFIC AMJr.RICAN, one year ; $9, gold, 
for both SCIENTIFIC AMERICAN and SUPPLEMENT for 
one year. This includes pcstage, ;vhlch we pay. Remit 
by postal order or draft to order of 

MUNN & CO., 361 Broadway, New York. 

PRINTING INKS. 
'THE " Scientific American " is printed with CHAS· ENEU JOHNSON & CO. 'S INK. Tenth and Lom bard BU. Phila., and 47 Rose St., opp. Dua.ne St., N. Y. 




