
[Entcrcd at the Post Otllce of New York, N. Y., n �e 01101 Cia;" �rattcr. Copyright <1,1887, iJy MlIlln & Co.] 

A WEEKLY JOURNAL OF PRACTICAL INFORMATION, ART, SCIENCE,. MECHANICS, CHEMISTRY, AND MANUFACTURES. 

Vol. LVII.-No. 19'J [NEW SERIES.] 

THE RESEARCH LABORATORY OF MR. EDWARD 
WESTON. 

Amon g the pioneer names in electric lighting, as re
gards its development during the last ten years, none 
occu pies a more promin ent position than that of 
Edward Weston. With Maxi m,  Edison, and Brush , he 
sta:nds as a representative of the American inventor. 
In this issue we present our readers with views of his 
private laboratory, recently completed. 

Modern invention has now assumed a phase where 
the finest and most correct workmanship is needed to 
carry out the iuventor's ideas. The models that are 
only experimental, as well as those representin g  the 
completed invention ,  h ave to be constructed in the m ost 
perfect mann er. Unl ess th e ideas of the inventor are 
well carried out mechanically, delay and discourage
ment will attend every step. This is not all.. To ascer-

I tain how much of good ther,e is in the more scientific in
ventions, a series of tests have to be applied. These 
must be accurate to possess any value. In many in
stances also tlie quality and composition of the mate
rials used have to be investigated. 

The laboratory we illustrate is the embodiment of 
such· ideas.' It includes, for constructive purposes, a 
selection of the highest grade of tools and :machinery, 
driven by steam power. For other work it provides 
electrical testing and experimental apparatus, and a 
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determine their illuminating power. In testing them 
they ar.e photollletered in various positions, in order to 
obtain an average result or " the spherical illum inating 
power." In this l ine Mr. Weston has made some in
teresting invest igations, and has determined a few criti
cal positions which give a correct average for spherical 
intensity. Upon the photometer table is a sphere of 
wood, with the relative values of different projections 
of light from an incandescent lam p  marked u pon it. In 
this room al so are a very perfect set of rolls for rolling 
metal, and various other apparatus. 

Ascending a flig-ht of stairs, the machine shop is 
reached. A full  set of Brown & Sharpe machinery is 
here provided, i ncluding a universal grin der, lathes, 
shapers, milling machines, planers, and drills. Each 
piece is the hest that could be constructed. No attempt 
i s made to have large or heavy machinery, the work 
done not being on the manufacturing scale. In addi
tion to the lath es and other machinery, a full set of 
gauges is supplied. Proof planes, straight edges, steel 
rules, inside and outside vernier calipers, and gau!!es 
for depth, and for screw cutting, both m ale and female, 
are kept h ere in cases. There is much of value to be 
derived from their examination, and more space than 
is at o.ur command might be devoted to them. They 
represent a com pl ete set of mechanical standards. A 
dial calibrating machine is of special interest. In it 
the contact between the object and the calibrating sur
faces is brought about by spring' pressure. This elimi-

PHYSICAL LABORATORY AND DEPARTMENT OF GENERAL TESTING WORK. (Continued on p. 290.) 
chemical laboratory, with all the concomitants. In its 
four main rooms and in its offices and Eomaller apart
ments everything is contai ned that can aid the inventor 
in quickly bringing his ideas into concrete form and 
determining their value when so presented. 

The laboratory is situated in the rear of Mr. Weston's 
residence, in High Street, Newark. Two large build
ings are devoted to the shops and laboratories proper_ 
Between them is the boiler room. It contains an up
right boiler, feed water heater, injector, and other ap
pliances. The boiler and principal pipes are coated 
with non-conducting composition , and the little room 
is the acme of neatness and of approved arrangement. 
The boiler not only supplies steam for driving the ma
chinery, but also that which is required for heating the 
rooms in winter. 

On entering the buildings the experimental and office 
depart ment is first reached. In this motors can be 
tested and the general runn ing of m achinery can be in
vestigated. On one side are the offices of Mr. Weston 
and of his chief assistant. The main engine is situated 
here, immediately adjoining the boiler room, and is a 
model in its way. It is an Armington & Sims hi gh 
speed engine, interesting as being a present from the 
builders. It is surrounded by a polished railing, and 
by belting and countershafts drives all the machinery. 
It is provided with indicator connections, so that its 
running can at any time be tested, and the indicated 
horse . power determined. On this floor also is ,a 
photometer, on which incandescent lamps are tried to MACHINE SHOP AND MECHANICAL .DRAWING DEPARTMENT. 
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Jtitufifit !tutritlu. 
DISTILLATION OF WOOD. 

The Cadosia Chemical Co. , at Cadosia, N. Y., has 
several establishments in that vicinity for the distilla
tion of wood, which has now become an extensive and 
important industry. 

Almost any of the harder varieties of wood will an
swer, but those chiefly found and used by this com
pany, in the region it now occupies, are birch, beech, 
and maple. Pine, hemlock, and soft woods will not 
answer. The general operations and products of the 
company are as follows : 

Contracts are made with the neighboring farmers for 
the purchase of standing wood, on which an agreed 
amount is paid in advance, balance payable as fast as 
t.he wood is cut by the company. The wood is de
livered at the works in ordinary four-foot lengths and 
is then piled in the distilling retorts, of which there 
are in the Cadosia still house 24 pairs. These retorts 
consist of cast iron, somewhat in the form of a steam 
boiler, about 10 ft. long and 4% ft. diameter, having a 
large manhole at one end and condensing exit neck at 
the other end. When a retort is filled with wood. the 
manhole is closed and sealed; a slow fire is then started 
under the retort. The first products of the dist,iIlation, 
consisting of alcoholic vapors, are passed through a 
condensing worm, and the liquid thus produced is sub
sequently redistilled, and this product then sold. Most 
of it goes to Binghamton, N. Y. , where it is refined, 
and put on the market as wood alcohol. 

The second products of the distillation, consisting of 
acetic vapors, are condensed as before described, and 
the liquid is mixed with lime, thorough mixture being 
effected by mechanical means, thus producing acetate 
of lillle-used in cloth-printing WOl'ks. The crude 
acetate is placed above the retorts on racks, where it is 
dried, and is then ready for market. 

The third product.s of the distillation, consisting of 
tarry matters and naphthas, are shipped as produced, 
and subsequently refined. 

The last products, consisting of heavy tars, are used 
at the works as fuel. When the distillation is finished, 
there remains within the retorts a mass of clean and 
beautiful charcoal, ready for market, and all of it is 
sold to the steel makers. Most of it goes to Troy, N. 
Y., where it is chiefly used in the production of fine 
steel. 

The principal fuel used in these works is bituminous 
coal, which together with the crude lime requi red is 
brought to the works by railway. 

We are indebted to a correspondent who resides in 
the vicinity for these particulars, which are only in
tended to convey a very general idea of the mode in 
which some portions of the forests in Delaware vounty, 
N. Y. , are now being utilized. Indians, wealthy .................. 289 
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with bluestone, and there are several fine quarries of 
this noble building material. 

. � .... 
COALING AT SEA. 

In the days when war ships were under sail, and re
lied for propulsion only upon the winds, no thought 
was taken when they set out on a long journey how 
they should return. The same winds that bore them 
away fetched them back, and though the course was 
not always straight, and often longer one way than the 
other, there was not any danger, even when maintain
ing top speed, of falling short of motive power. Wind 
is easier faund than coal at the end of long voyages, 
and now that the modern war ship is a steamer, the 
question of coaling becomes of the highest importance. 
Big ships cruise between coaling stations, and, when 
they set out on long voyages, their destination must be 
a coaling station, otherwise they cannot return. The 
recent maneu vers in the Irish and English Channels 
and North Sea showed that the great war ship of 
to-day requires enormous quantities of coal. Its fur
naces seem insatiable, and there is good authority for 
saying that during the recent fortnight 's maneuvers 
of the British fleet, it was an occurrence by no means 
uncommon for a ship to empty her bunkers before she 
could get into port, notwithstanding that a fifty mile 
run would have brought her there. When we consider 
ocean voyages, the question of fuel supply becomes 
really serious. Should she come into hostile waters 
after a long rUll, the chances of, maintaining anything 
like effective activity would depend upon making a 
port bearing her. own flag, because, under the neutrality 
law ... she could not coal even at a station belonging to 
a friendly power. The English naval authorities, al
ways alert and far sighted. realized long ago the im
portance of having coal at hand, and when the present 
great steam fleet was yet under construction, they set 
themselves to the task of e.stablishing fortified coaling 
stations all over the world's waters. Experience with 
the big ships, however, has shown that even this is not 
enough, because of the imminent likelihood of running 
short of coal while yet in deep water, and for some time 
they have sought to discover a practical means of coal

ing at sea. 

rNOVEMBER 5, 1887. 
So far, none has been found, though many plans 

have been suggested. The system of broadside coal
ing, to wit, laying a collier alongside, as in dock, is 
looKed upon as wholly impracticable, and very rea
sonably so, because, save in a smooth sea, it cannot 
be accomplished without great danger. Another plan, 
not new, save as to apparatus for carrying it out. was 
recently described by a retired naval officer before 
the Royal United Service Institution. It consists in 
passing coal by means of a whip and running sling 
from a collier in tow of the ship to be coaled. The 
colliers to be used should be steamers, fast ones at 
that, and they ought to have straight stems. with no 
hamper forward in the shape of bowsprit. or head 
gear. The originator of the plan says t hat she could 
then be brought up stem on to withi n  only a few feet 
of the stern of the ship to be coaled, that is to say, 
near enough to permit hauling lines to be hove aboard. 
This, of course, could be done as easily in rough 
as in calm weather, if both vessels have a full bead of 
steam up. With the aid of the hauling l ines, two stout 
towing hawsers are p:tssed aboard. and then other and 
heavier hauling lines follow. The hawsers are crossed 
from the stern pipes of the war ship to the bow ports, 
hawse pipes, or to any other appara.tus convenient to 
special coaling, and are then made fast for towing. The 
two vessels now start uP. holding a moderate rate of 
speed. just enough to keep the towing lines fairly taut. 
Two flexible steel wire ropes are now passed and se
cured in the following manner : Aboard the war ship, 
the ends of these steel wire cables, previously rove 
through two travelers with patent hooks, to be rove 
in turn through stout blocks, secured by wire straps 
at sufficient height up the mizzenmast. and the ends 
brought and secured to the foot of the mainmast. 
Aboard the collier the ends m ust be rove through lead� 

ing blocks on each quarter of foreyard or heads of coal 
derricks, and ends set up to ballards or other conven
iences in the gangway. Then the coaling begins either 
by mea.ns of tipping tubs or coal bags; the former, the 
designer of the plan estimates, should be of half a ton 
capacity, or, in the case of the latter, five bags to one 
hoist. The hauling lines are attached to the travelers 
and brought to either steam capstan or winches. Each 
collier has two whips in each quarter of her foreyard 
for hoisting and lowering away. 

In the discussion which followed the description of 
the new plan, the general sentiment, as expressed, was 
of unbelief in its feasi bi lity, the grizzled old sailors 
present insisting that it would be perilous to have a 
collier so close astern of their ships as was necessary for 
that ; a heavy load swinging on a line between the two 
ships would tend to bring the collier in collision with 
their stern posts and rudderI:'. 

It is not unlikely that this vexed and vexing ques
tion of getting fuel at sea may be settled in the near 
future by the adoption of oil for fuel. Then the pro
blem will be an easy one, for, even in rough weather, 
a steam vessel loaded with oil can safely come near 
enough to leeward of another steamer to take aboard a 
slack hose pipe, whence oil may be pumped into the 
empty tanks of war steamers . 

.f .... 
Clean Castings. 

Industries says : A Dusseldorf firm has recently i n
troduced a device for separating the light impurities 
from molten iron or other metals in the operation of 
casting, wit.h a view to securin� pure and clean cast
ings. The" separator" is placed upon the inlet aper
ture of the moulding box, and consists of a rectangular 
casing provided with a number of transverse partitions, 
dividing the casing into a series of separate chambers, 
which are in communication by means of openings at 
the bottom of the partitions. The molten metal, being 
poured into the separator at one end, is caused to pass 
through the several compartments in the apparatus 
before it can enter the moulding box, the light impuri
ties being in this way caused to rise to the surface, and 
prevented from entering the mould with the metal. As 
the metal passes froIL compartment to compartment. 
more and more of the impurities are separated out, until 
the metal reaches the inlet to the mould in a practi
cally pure state. Air is also effectually prevented from 
entering the mould together with the metal. In the 
second cham bel' there is arranged near the inlet a round 
iron rod, which produces ebullition of the metal, caus
ing the impurities to rise to th� surface. It is stated 
that by the use of this apparatus exceedingly dense and 
pure castings may be prod uced. 

. .. .. 
Two new vegptable perfumes are said to have lately 

become article!:' of COllllllerce. One of these is a kind of 
xylopia from the province of Chiriglli, in Costa Rica. 
The odor closely resembles that of Canaga odorata, 
and the flowers are now used. like those of that plant, 
in the manufacture of ylang-ylang. The other is nRmed 
ouco, and is the highly odoriferous blo�soOl of a kind of 
acacia tree which is found in Central Afrir>.-a, and which 
Serpa Pinto was the first to describe. The Ol/CO 
flowers are brought down the Cubangin River for sale. 
They cover the trees on which they grow with such pro
fusion that they fill the atmosphere with the over
powering richness of their scent. 
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Wealcb,. Indiana. 

A visitor to the Osage reservation, Idaho, if he has 
a mind to study the human race under varying condi
tions, finds much of interest. He is inter primos 

among the aristocrats. Thtl Osage Indians are about 
the only example now left in the United States of a 
real aristocracy. They do not depend upon govern
ment rations, as do the Cheyennes and others, at all, 
but, have enough as their own undisputed property to 
make them the wealthiest community in the country. 
Besides the land of the reservation, which belongs to 
them by a title hard to assail, they have about 
$7,000,000 bearing 5  per cent interest in the hands of the 
go,·ernment. They are paid about $250,000 a year in 
cash. The entire tribe numbers only 1,600, so that 
they are actually the richest body of people we have. 

The Osages have all the attributes of an aristocracy. 
They own the land, do absolutely no work, haVE! 
plenty of money, know nothing of barter and sale, 
and therefore not much of the meanness which char
acterizes all comm ercial classes. They envy nobody, 
and are satisfied with themselves and their customs. 
With the virtues of aristocracy, they have its vices. 
With generosity, they have shiftlessness and laziness 
in perftlction. Though magnificent pastures lie before 
them for miles, few of them take the trouble to own 
cattle, the majority preferring to buy beef already 
slaughtered and cut up from the traders. They are not 
even hunters and fishers. Their lives are spent in ly
ing around under tents and shanties, eating to reple
tion, and filling their blood with impurities which 
they do not take exercise enough to get rid of. Bad 
habits have brought on bronchial and scrofulous 
diseases, which are helping to still further reduce 
their numbers. They have no faith in white physi
cians, and their own medicine men have as much in
flUence as a hundred years ago. 

l.'he government puts a premium on reproduction 
by the system of distribution adopted. Each member 
of the tribe, including women and children, receives 
about $160 every year. The mofe wives and children 
an Osage has, therefore, the richer he is. In spite of 
this encouragement, the tribe is decreasing. A white 
physician at the agency estimates that the rate of de
crease is not less than 2 per cent a year among the 
full bloods. The half breeds are increasing. It can 
be at once reckoned that in another half century the 
full bloods will have gone and the splendid inheritance 
win be in the possession of white men and their chil
dren. even if no new policy is adopted by the govern
ment to hasten the catastrophe. 

The full bloods are nearly all honest and manly in 
their way. They have an idea that everything on the 
reservation belongs to them, and they go behind the 
counters and among the goods of the post traders as 
freely as though they were proprietors. Up to a cer
tain point they understand business-debit and credit 
-but not much beyond the simplest forms. As might 
be expected, they are chronically in debt. They want 
to buy everything they see, and think little of prices, 
and give away as readily as they buy. Other tribes not 
so well provided with worldly goods are fond of visiting 
the Osages, and on these occ'�ions the custom of smok
ing presents works to the disadvantage of the wealthier. 
Several hundred ponies and large amounts of various 
property have thus been given to the Kaws and other 
poorer tribes within a few years. 

Can the Osages be civilized? Of course they can. 
They are not civilized, to be sure. They speak little 
English, and wear the blanket and breech clout ; 
allow their women to die by scorf!fi in childbirth, and 
compel them to do all the work ; they are too lazy 
to raise cattle when pasture and feed cost neither 
money nor work ; they keep up the dances and 
paints, and cut their hair in helmet fashion. All 
these things they do, but they could be easily 
taught to adopt the customs of civilization. Five 
years of education scientifically applied would make 
them equal to the Cherokees in civil ization and su
perior to them in force of character.-Kansas City 
1'f,mes. 

.. ..... 

Ititufifit J-mtritau. 
single day's work. The machinery in the United Death oC ProC. Guatav Robert KlrchhoA". 

States represents the labor of a thousand million men, The death of this eminent physicist, one who has 
or fifty times as much labor· as that of all the men in secured for himself a historical position in the scientific 
the country. When motive power is still further cheap- world, is just announced. He died on October 17, at 
ened-say in another generation--I believe that the Berlin. At the time of his death he held a chair in 
unskilled laborer, if sober and indutltrious, can have a the great university in that city. 
house of his own and a horse and carriage and a library He was born on March 12, 1824. His scientific work 
and a pi'lno. It is terrible. stupidity that leads some began at an early age. In 1845, a year before his gradu
laboring men to suppose that machinery is their foe. ation, he published an essay on the passage of electri
It is the thing that gives them independence and even city through planes. In 1846 he graduated at the Uni
freedom. Without machinery society would drift into versity of Konigsberg. In 1848 he began lecuring in 
the condition of master and slave. The multiplication Berlin on mathematical physics. In 1850 he Wal! ap
of machinery means for every worker more food, better pointed lecturer on experimental physics in Breslau and 
clothes, better house, less work. In fact, I believe in 1854 he assumed the chair of natural philosophy at 
that the indefinite increase of machinery is going to Heidelberg. During this period, and up to 1858, he pub
solve what folks call' the labor question '-that is, the lished many essays on magnetism, electricity, heat, 
desire of hand workers to get a bigger slice of the mar- vapor tension, and similar subjects. He held the 
gin of profit." . Heidelberg professorship for over twenty years. In 

.. 4 • , .. 18 59 he discovered that the Fraunhofer lines in the 
Dlatrlbu&lon oC Power. solar spectrum were due to a correlation of emissive and 

The tendency of modern manufacturing is toward absorptive powers of the same ignited vapor. This led 
larger and larger establishments, owing to the fact that him to his great discovery, and a step further brought 
the pro rata expenses are less than in smaller ones. him to the crowning work of his life. In this he was 

The recent advances in the production of electricity aided by Prof. Robert W. Bunsen, one of the greatest 
and its use through electric motors seem destined to experimental investigators the world has ever seen. 
soon change our system of distributing power, if it does The two scientists working together evolved the 
not bring the abnormal growth of single establishments method of spectrum analysis, and in 1860 perfected it 
to a sudden halt. It is well known that large powers in its essentials. When published to the world, it at 
can be produced much more economically than small once was recognized as a classical discovery. The 
ones. Hence one of the great advantages of a large immense influence of it as an analytical method of 
manufactory. But with this advantage there is an at- investigation in terrestrial and celestial chemistry 
tendant disadvantage in the accumulation of long lines cannot be overestimated. In astronomy, the constitu
of shafting and innumerable belts that have to be kept tion of the heavenly bodies, their motions, directly 
running whether they are performing any work or not. towaxd or away from the observer, have all been in
In cases of dull times, when the tlhop or mill is running vestigated or determined by th is method. Its appli
but a small force of men, the unnecessary amount of cations to astronomy have recently, in some of their 
friction thus produced has led many mechanics to forms, been illustrated and described in this paper. 
recommend, and in some cases to use, a number of small In chemistry, new metals have been found by it, that 
engines instead of one large one. The objections to this otherwise would never have beeu known. Were it 
plan are, flrst, it does not fully accomplish its Inission, only for its part in completing the relation of the 
and, second, the steam and exhaust pipes are a nuisance atomic weights of the elements, by Mendelejeff's law, 
and source of loss through condensation. the indebtedness of chemistry to it would be grtlat. Its 

The use of the electric motor, however, accomplishes importance i s  so great, and of such increasing influ
the purpose perfectly. The small motor may be run as ence on scientific work, that Kirchhoff's name will be 
eoonomically as the large one. Hence there is no objec- more celebrated through it than through all his other 
tion to using one for each machine. The motor may be achievements. 

. 

started and stopped with less trouble than it takes to In 1870, he became a member of the Berlin Academy 
shift a belt, and when not running it is not calling for of Sciences, and received the highest honor awarded 
the expenditure of any power to keep the main line or in Germany, the Prussian order pour la merite. Many 
countershafts going. works and essays were published during his life. In 

It is quite 
'possible and practicable to have a large his death the loss ifl felt of one who, by his genius, 

manufactory running without main shafts, counter- had made himself a pioneer in modern chemistry, 
shafts, hangers or boxes, and with very few pulleys and physics. and astronomy, for each of these branches 
belt!'. Such a plan is not at all chimerical, as it is to a owes much of its recent development to him. 
certain extent in actual use in several places. In Eng- .. 4 • , .. 
land motors have lately been applied to calico-printing An Electrical Stratagcm. 

machines, each machi ne having its own motor, which According to the Electrical Review, when the electric 
may be stopped and started independent of all other!'. telegraph was first introduced into Chili, a stratagem 

The ability to transmit the power over considerable was resorted to in order to guard the posts and wires 
distances without appreciable loss will give the small against damage on the part of the Araucanian Indians 
manufacturer a chance to rent a small room and obtain and maintain the connection between the strongholds 
his power as economically as his wealthy neighbor. on the frontier. There were at the time between forty 

This ability to subdivide and distribute power suc- and fifty captive Indians in the Ohilian camp. General 
cess fully and cheaply to small users is destined to put Pinto called them together, and, pointing to the tele· 
a check upon very large establishments that are likely graph wires, he said: " Do you see those wires ? "  " Yes. 
to come into competition with them. Let us suppose a General. " " Very good. I want you to remember not 
maximum amount of business distributed equally be- to go near nor touch them; for if you do, your hands 
tween one thousand manufacturers and one very large will be held, and you will be unable to get away. " The 
one, when all are able to obtain power at equal cost. In Indians smiled incredulously. Then th� General made 
cases of shrinkage of bW!iness, the one thousand small them each in succession take hold of the wires at both 
concerns, by reason of their having more persons to end!,oi an electric battery in full operation. After 
solicit business, will obtain more than one-half of the whflh he exclaimed : " I  command you to let go the 
business, hence they will be able to stand the pressure wire I" "I can't ; my hands are benumbed," said the 
better. Indian. The battery was then stopped, and the man 

There is another and more important result that released. Not long afterward the General restored 
would accrue to the community at large from a more them to liber •• giving them strict inj unctions to keep 
general distribution of power to small manufacturers, the secret, and not to betray it to their countrymen on 
and that is that in cases of depression the burden would any account. This had the desired effect, for, as might 
be more equally divided, instead of falling almost en- be expected, the experiment was related " in the strict
tirely upon those who lose their positions in a large es- est !'onfidence " to every man of the tribe, and the tel� 
tablishment. graph has ever since remained unmolested • 

But without any regard to the social side of the ques- .... , • 
Edl80n on 'he Labor que8t1on. tion, the flnancial remuneration to ancrue from the Trade Mark Declalon. 

Thomas Edison. the electrician, when asked by a establishment of central stations from which electric Judge '.raft, of the Superior Court of Cincinnati, hu 
newspaper interviewer what he thought of the Keely power may be measured out to small consumers, as gas just rendered a decision of interest in the trade mark 
motor, replied : "I have never seen it, so I have no and water are now measured out, will soon bring about case of Societe Anonyme de la Distillerie Benedictine 
opiniou about it. But all the results he is Elaid to have this flnal result. e l'Abbaye de Fecamp 'os. Mihalovitch et al. The 
obtained can be got from compressed air. All the air In general, we may expect thatt. h e  development in the plaintiff, the French corporation which manufactures 
in this room can be condensed into a liquid that could future will be more toward larger powers in steam en- the liqueur known as Benedictine, brought suit against 
be carried in a filbert shell, and its explosive force gines and the division of these into smaller powers the defendants for infringement of its trade mark. The 
would be tremendous. Skillfully released and recon- through electric motors with the necessary consequence defendants contended that the word " Benedictine " 
structed, it would move a great machine." In reply to that thel'P will be a greater demand for persons who un- was a generic word, and opposed the plea for equitable 
the' qnestion, "When motive power gets to be four derstand something, at least, of electrical engineering. relief on the ground that the plaintiff had deceived the 
times as cheap as it is, Mr. Edison, what will become of - Wood and Iron. public into believing that its product was manufactured 
the laboring man ?" " He will be enriched by it. Ma- .... , • by monks in an abbey at Fecamp. They adduced evi-
chinery will be his slave. See how machinery has A PAIL filled with fresh mortar fell from the top of dence to show that the Benedictine abbey was de. 
multiplied in the last fifty years. As a direct result, the new Court House in Macon, Ga. , and struck stroyed in 1795, and that- no Benedictine abbey. now 
workingmen get double the wages they did then, and squarely on its bottom on the head of a colored work: exists in France. Upon the part of the plaintiff it was 
the necessities of life cost only half as much. In other man who was standing on the ground. The bottom shown that its distillery was on the site of the monastery; 
words, a ha

.

nd worker can to-day buy four times as 

I
· was

. 

split into flinders, an

. 

d the pail and the mortar and that its liqueur was made from the original recipe; 
much with ten hours of work as his father could flfty completely incased his face, so that he was in great which is still preserved. Judge Taft decided In favor 
yeats ago. For the flrst time in the world's history, danger of smothering. until relieved by a fellow work- of the plainti1f, and held the defendants liable for in. 
a skilled mechanic can buy a barrel of flour, with a. man. fringewent. 
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THE RESEARCH LABORATORY OF MR. EDWARD 
WESTON. 

(Continued from first page. ) 

nates the personal element, so that yielding substances, 
such as hairs, vegetable filaments, and the l ike, can be 
accu rately gauged. The readings are given directly on 
a dial ,  two inches or more in diameter. 

Much of the work done in this department req uires 
special cu tting tools, and alread y quite an assortment 
of these h as accum ulated. They are all kept carefully 
in drawers. Among others, one tool for cutting out 
a hemispherical cavity in a copper b lock, used in the 
galvanometer, soon to be mentioned. i s  worthy of 
special notice. Its face is an accu
rate half circle in contour. One 
quarter of the circle has its edge 
beveled upward, the other quarter 
down ward. It is used for cutti ng 
into the face of the block as the 
latter is held and rotated in the 
chuck. The mere construction of 
this tool of sufficient accuracy for 
the work it is called on to execute 
is somewhat of a mechanical tri
umph. Other tools of various pro
files for th e same gal vanom eter;and 
also for other apparatus are pre
served, some of ogee·like profile, 
and all beautifully executed. 

In one corner of the room, where 
the light is best, is a drawing table, 
w here the drawings of apparatus 
are e xecuted for record and for the 
machinists' use. For the past five 
years, one sheet of drawing per day 
h as been averaged by Mr. Weston. 
and every sheet sh ows some new 
i nvention or improvement on prior 
devices. 

The above is but a very incom
plete account of all that this room 
contains. From the cut a very good 
idea of its general arrangement may he obtained. 

Next to it is the balance room. This contains an 
anal ytical and assaying balances, as well as other 
scales for common weighing. The balances are of 
Becker's manufacture, and are sensitive to less than 
one-tenth milligram me, or about one one-hundredth 
grai n. 

Passing through this room, the chemical laboratory 
is entered. In this room everything required for 
chemical work i s  kept. Supplies of beakers, test tubes, 
glass dishes, and crystallizing vessels, retorts, agate 
mortars, Berlin porcelain ware, and all kinds of 
chemical apparatus are stored away in the cases i n  
profusion, or distl'ibuted a n d  in use o n  the tables. 
The walls are l ined with shelves for bottles, and a 
large supply and variety of chemi cals are kept on 
hand. Closed chambers for the evaporation of acid or 
other solutions of corrosive or poisonous character are 
on one side of the r Dom . In this room Mr. Weston has 
carried out the o verh ead system of heating. The coils 
are shown in the cut. They 
are carried around the room 
about three feet below the 
ceiling. The general action is 
to heat the air and cause it 
to rise against the ceiling. 
There the currents of air 
curve o ver and are forced 
downwaru, supplying warm 
air to the whole inclosed vol
U1ne of the room. The sys
tem is found very perfect in 
practice. It operates with
out d raughts, and is much 
more powerful than the or
dinary radiator system. It 
resembles to a certain extent 
or is analogous to the plenum 
method of ventilation. 

The working tables are to 
be supplied with gas, steam, 
electricity, hydrogen, a i I' 
under pressure, and vacuum 
or exhaust, all by pi pes or 
leads, and independentl y of 
each other. Each experiment
er will have all these at his 
command. 

j'citutif i c �tutri. cau. 
use of a reducing sol ution such as sulphide of am
monium, the n itrogen dioxide radicai characteristic of 
the composition of gun cotton is destroyed, thus doing 
away with its h ighly inflammable or explosive char
acter. From this sheet the filaments are cut, their 
width being regulated to one ten-thousandth of an 
inch.  These are carhonized in the usual way, and form 
a filament resembling Russia sheet iron in luster and 
color 

Un der the chemical laboratory is the physical de
partment. This naturally is largely devoted to elec
tricity, and contains a large quan tity of the most ad
vanced forlll s of resistance coils by Elliott and other 

PHOTOMETRIC AND EXPERIMENTAL DEPARTMENT. 

makers, and of gal vanometers, reflecting and quadrant, 
and other apparatus, some of which were im ported, and 
some were constructed by the proprietor. A very re
markahle Sir W i l l iam Thomson quadrant galvanome
ter is incl uded, whose glass is quite tight, and does 
not " leak, " a very unusual quality in this instrument, 
and almost impossible to attain. Against the wall are 
placed two reflecting galvanometers of Mr. Weston 's 
i n vention, one a cu rrent and the other a l1bt.ential gal
vanom eter. They are on the tangent pl'inciple, and 
are of the highest degree of accuracy. Each is con
structed for the reception of two coils, and by arrang
ing these coils  in series, in parallel, or in opposition, a 
very extended range is covered. !J.'he magnet is ring 
shaped and is  suspen ded in a spherical cavity between 
two copper blocks. each containing one-half of the 
spherical cavity. The magnet carries a cross bar with 
sighting hole, which corresponds with a sighting hole 
through the inclosing copper block. By this it is ad 
j usted for height and lateral position. The copper 
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made easy by the accessibility of the connections. The 
physical department is also very fully provided with 
apparatus for lectures, demonstrations, and gene
ral work. Spectroscopes, a large collection of photo
graphic apparatus, magic lanterns, polariscopes, and 
other physical appliances provide for illustration , 1'01' 
research, and for ex perimental work of the widest ran ge. 
Two supel'b microscopes are ready for micro-chemical 
and other work. 

For so com plete a laboratory, a very perfect system 
of records is required. This is carried out on the card 
catalogue system, all work being ful l y  recorded, in
dexed, and the description and calculations being 

filed away. A rlefinite form of 
record book is  provided for use in 
the laboratory, and an exact sys
tem is made to contribute to the 
work and records. 

Mr. Weston's extensive library 
is not the least important element. 
Starting with ancient booli:s o n  
magnetism, it is brought d o w n  to 
the present day, and is constantly 
added to. It includes several 
thousand modern works and many 
others historically of  the h ighest 
interest and n o w  difficult or i m pos
sible to obtain. 

Two of the most curio ll s  are the 
old works in the Latin l anguage, 
De Viribus Electricitatis, by Aloy
sius Galvani, Modena, 1792, and lJe 
Magnete Magneticisqne Co rpo ribus 
et de Magna Magnete Tellllre, Lon
don, 1600, by William Gilbert. 
These are respectively the earliest 
books published on electricity and 
magnetism. 

• • •  
The Pr eservi n g  o r  Pl u m ll. 

It may be worth while at this 
time of year to call attention to a 

simple and easy way of keeping damsons from season 
to season. 

Into a clean and dry forty ounce stoppered wide 
mouthed bottle pour half a drachm of chloroform, 
then pack in a pound an d a h alf of the sound fruit, 
and introd uce the stopper . slightly vaselined. It is 
desirable to tie in the stopper with twine. as it is $OJne
times blown out during warm weather. For a week or 
two the fru it retain s  its n atural appearance, then drops 
begin to exude from the surface, which grad ually col
lect i nto a perfectly clear. ri chly colored liquid,  parti
ally filling the bottle. The fruit at the same time 
shrinks a li ttle. In this condition it may be p reserved 
without further change for at least a year, and proba
bly for m uch longer periods. When eaten raw, the 
damsons have a slight, but by no means disagreeable, 
flavor of chloroform, and wonld be a pleasant addi tion 
to the dessert table, to be partaken of sparingly, l i ke 
brandied cherries. On cooking, th e chloroform entirely 
disappears, and the flavor is that of the fresh fruit. 

The quantities gi ven above 
a)'e those which have yielded 
a successful result, and I do 
n ot think that a less propor, 
tion of chloroform would suf
fice to keep the fruit. The 
quantity in each vessel might 
of course be determined by 
convenience, and is only 
li mited by the difficulty of 
getting large bottles with per
fectly fitting stoppers. 

The chemical department 
is not a mere adj unct of the 

LABORATORY FOR ORIGINAL AND CHEMICAL INVESTIGATION. 

The experiment was of 
course suggested by the well 
known inhibitive action of 
chloroforlll on the functions 
of microbes, and several ot.her 
plan s were tried, such as the 
use of chloroform water in 
w hich to keep the plums, 
and of co rked vessels, vase
lined over, where the ch loro
form alone was used. Suc
cess, however, was only met 
with under the above given 
conditions, though no doubt 
others might be devised 
which would have the requi. 
site effect of keeping in tha 
chloroform vapor, and thus 

rest. It is distinct in itself. Mr. Weston has done 
much independent work in chemistry, while  the same 
science has been su bsidiary to some of his most im
pOl·tant work in electricity, notably in the production 
of the tamidine filament. 

This substance is really the only unorganized fila
Illent ever used in an incandescent lamp. Gun cot
ton is dissolved in a mixture of eth er and alcohol and 
evaporated so as to give a sheet of collodion. This 
is hard and horn-like in appearance, and quite devoid 
of any structure, being entirely amorphous. By the 

block acts a.s dampener, so as to make it almost com
pletely dead beat. To obtain perfect contact bet ween 
the two portions of the block, it is gold plated. The 
m irror is  attached to a wire from which the magnet 
al so hangs in prolongation of the suspending filament. 
Its defl<:lctions are read by a telescope, the scale 
for the deflections being marked upon the inner sur
face of the large semicircle inclosing it, w hich is shown 
in the cut. 

For experi ments in electricity, four leads of wire hang 
from the cei l ing, so that the work of the investigator is 

paralyzing the yeast cells and septic organisms. Pro· 
bably other fruits and p rovisions might be preserved 
in the same way, though in the case of animal food 
the solvent act.ion of the chloroform upon fat� 
might interfere . The great advantage of chloroform 
over salicylic acid and other fi xed antiseptics is that it 
is got rid of in the act of cooking-Thomas P. Blnnt, 
Pharmaceut. Jour. 

LIQUID stove blacking :  Pulverized black lead 
pound, turpentine 1 gill, water 1 gill, sugar 1 ounce. 
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AN ADJUSTABLE SUPPORT FOR A RECEIVING 

TELEPHONE. 

A device by which an attendant will be enabled to 
rflceive a message at a telephone, and at the same time 
have the free use of both hands for writing or for hold
mg a book or manuscript, is shown herewith, and has 
been patented by Mr. August us  L. Hott, of No. 1 83 
West Sixth Street, CinClinnati, Ohio. It consists of a 
pair of arms pivoted to a back frame, and connected 

I,  

" 

HOTT'S TELEPHONE HOLDER. 

by a rod adapted to engage a ratchet bar pivoted to 
the u pper part of the back frame, the free ends of the 
arms having curvfld portions suitable for holding a 
telephone re('eiver. There are also slotted bars pi vot
all y  connected with the back frame to limit the swing 
of the arms carrying the recei ver, which may be ad
justed, by the ratchet bar, to any desired h eight to 
accommodate different users. When the device is not 
in use, the arms may be folded close against the back 
frame. 

AN IlI:PROVED LIFE PRESERVER. 

A l ife preserver which may be quickly applied to the 
person, which will not impede the progress of a swim-

MORGAN'S LIFE PRESERVER. 

mer, and which is designed to support in the water one 
who is unable to SWilll , is shown herewith, and has 
been patented by M r. Charles B. Morgan, of Tel luride, 
Col . It is preferably formed of rubber, in sections 
made in the form of oblong bags, adapted to extend 
vertically each side of the breast and hack, the oppo
site front and [rear bags being u nited by an integral 
bag extending over the shoulders, and the interiors of 
the sections being united by an incased tube at the 
back. The preserver is heldlin place on the 
wearer by bands adapted to encom pass the 
body and by a fastening uniting the sec
tions at the throat. It is provided with two 
dis tinct mealJS of inflation, an air pump and 
a mouth piece, either of which may be ope
rated while in the water by turning and 
floating upon the back, the arllls bei n g  free, 
as no portion of the inflated sections passes 
beneath or over them. The air pump shown 

n Fig. 1 is preferably located over or above 
the right breast, and consists of a bellows
like device with suitable valves, by which 
air lIlay be drawn in and forced into the 
bags, the bellows, when not i n  use, being 
secured by a strap and b uckle in close con
tact with the preserver. By means of a 
tube and mouth-piece on the other side, an 
extra means of inflation is afforded, this vent 
being thoroughly closed when the mouth
piece is screwed down to a seat. 

. . .  � .  

Jeitutiftc !tutri'Ju. 
A FIRE EXTINGUISHER FOR CAR STOVES. 

A device which is designed to extinguish the fire in a 
car stove, when the latter is subjected to any powerful 
shock or j ar, as in cases of collision, derailment, etc. , is 
shown in the accompan ying illustration, and has been 
patented by Mr. George A. Ogle, of No. 3 South Charles 
Street, Baltimore, Md. Two or more tubes extend 
outwardly from the fire pot, having telescopically 
united sections on their outer ends, and their i n terior 
being lined with asbestos packing, to protect from the 
heat and from excessiv e  rat tling receptacles placed in 
the tubes, which receptacles contain chemicals by 
which ammoniacal vapor or carbonic acid gas is pro
duced when the receptacles are broken, such gas being 
heavier than air and flowin g  down over the fire. Con
n ected with these lateral tubes are vertical tubes, each 
having a socket near its upper end in wh ich rests a 
heavy metal l ic  ball, which will not be d isplaced unless 
the car is subjected to a heavy j ar, when the ball drops 
upon the receptacle in the lateral tubf', the latter being 
made of any fragile material, such as glass, which will 
be broken by the fall of the ball, or by the collapsing 
of the telescopic end-section s ·  of the lateral tube, when 
these sections are subj ected to a strain such as that re
sulting from the telescoping of a car or o ther radical 
displacement from its normal position . 

.. I e  . ..  
AN IMPROVED RAILWAY PLOW AND EXCAVATOR. 

nection with this plow, and for similar work, the side 
arms carry hinged scrapers, to which are attach�d ele
vating chains passing through the truck. These ma
chines are designed for loading and transporting bal-

OGLE'S SAFETY ATTACHMENT FOR CAR STOVES. 

A plow especially designed for use in ditching an d last as well as for ditching work, but the plow, when 

excavating at the side of a railway track, and which is operated by a locomotive, will fu rnish work for at least 

so constructed that. the plows can be readily raised and a dozen excavators. 
lowered, or tilted upon the truck in convenient position These inventions have been patented by Mr. Frank 

for transportation, is shown in the accompanying illus- Nearing, of Browntown, Wis. 
tration. The truck is made with a strong frame, carry- .. .  • , .. 
in g  a central beam , attached to the ends of which by AN IMPROVED PORTABLE RAILWAY SWITCH. 
heavy pins or bol ts are bars reach ing to opposite sides

' 
A portable switch for use on street and other rail

of the truck, two on each side, these bars having Piv- I ways, which i s  simple in construction, and the parts 
oted at their outer ends, on either side, a rod or plate for which c

.

an be con veniently carried on a car and 
which serves as a plow beam. One plow is secured to easily arranged in position for nse at any point, is 
the under surface of the beam, and the other plow is shown in the accompanying ill ustration, and has been 
carried by an arm extending therefrom, and also con · patented by Mr. Otto S. Fertig, of No. 40 King Street, 
neeted with the plow beam by a diagonal brace, the rn- New York City. Switch blocks, that are preferably 
ner plow being located slightly in advance of the outer cast entire, are placed on each rail of the two tracks to 
one. The plows are arranged to throw the furrows be connected by the switch, each switch block being 
toward each other, for convenient removal of the earth forlIled with a wide guarded cam rail adapted to rest 
by the excavator, and they are held at the desired u pon the h ead of the main rail, and with approaches 
angle with the bars on which the plow beam is pivoted i nclined upward from and tapering off finely at either 
by a brace rod which engages with a stud on the end, so that a car wheel approaching in either direction 
bars. The plows are raised and lowered by two 
front and two rear levers, each attached to a shaft _.r<:.s�--·"""· 
having a abort arm which reaches out ward and bears 
upon the under surface of the side arms to which the 
plow beam is pivoted, so that when the le vers are ;;i�"�':"i" ";" ';;:jli���i!�� 
turned the8e short arms will lift the plow-carrying 

.. arms and their plows. Each l ever has a catch adapted �iiiiiii!!!!� 
for engagement in a notched crest, whereby the plows 
may be held at any desired elevation from the ground. 
Instead of using this arm u pon the lever shaft to elevate 
the plows, an eccentric may be employed, with gear
ing to multiply the power. The truck and plows are 
drawn along the t.rack by horse power, or by a l ocomo
tive, by the side chains attached to the plow bars ; but 
when it is desired to tilt the plows over upon the truck, 
for convenience of transportation, the power is applied 
to a central chain, which passes back u nder the frame 
of the truck, where it  is connected to side chains which 
pass up over pulleys journaled in a central crosshead, 
and pass thence out to the outer ends of the arms 
carrying the plows. FERTIG'S PORTABLE RAILWAY SWITCH. 

In the excavator especially adapted for use in con-
on the main rail will be easily elevated to the top of 
the cam rail .  -: The switch rail sections, which are to 
lead from each switch block to the head of the adjacent 
rail to form the complete switch, are each pivoted to a 
switch block by a p i n  passed th rough the rail ",ection 
and the base plate of the switch block ; and when the 
switch is n ot in use, its rail section can be folded u pon 
the attached switch block, and the entire switch can 
be compactly stored away in a car for use when re-

q uired. A curved hinged splice of each rail 
section is adapted to swing laterall y  into a 
recess formed in the top of the cam rail , and 
the curved splice has on its rear end a down-
ward extension, formed with a lug proj ect
ing from its end, the lug being recei ved and 
pivoted in a slot of the swi tch rail by the 
pin by which the latter is pivoted to fold 
upon the switch block. A spring pivoted 
to the sid e of the body of the switch rail 
bears upon the lug to keep it ('losed to cars 
going on the switch , but perm its it to be 
opened by thfl wheel flange of a car goi ng 
in the opposite direction . When it is desired 
to use two or more rail sections between 
adjacent rails, the inven tion provides special 
forms of rail joints to hold the sections 
against lateral and 16n�itudinal separation. 

. , . , . 

THE amount of curvature in one mile of 
ocea.n iurfa.ce is 2'04 inches. NEARING'S IMPROVED RAILWAY PLOW AND EXCAVATOR. 

SAVANTS have discovered that the hair of 
the prong-horned antelope, like that of man, 
is  made to stand erect by sudden fright . 
Investigation in this line might take in the 
hedgehog and the ridge-pole cat. 
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AN IMPROVED COTTON PLANTER. 

A simple and durable planter of light draught and 
easily operated, in which the opening of the furrow 
for the seed may be easily regulated as to depth 
and the distribution of the seed will be regular, 
the seed being covered with soil to a suitable 
depth, is shown herewith, and has been patented 
by Mr. William T. Magruder, of Port Gibson, Miss. 
Immediately behind the cotter is a sIllall shovel 
plow, followed by a block having a convex under sur
face to keep open the furrow, each side of the block 
having outwardly extending wings 01' fenders 
adapted to remove any loose clods near the fur
row. The seed drum consists of two cone-shaped 
sections mounted on a drum-carrying wheel, ro
tating on an axle with bearings in each side of the 
frame, the cone-shaped section on one side being 
held close against th� wheel, and the section on the 
other side being held more or less close to the wheel 

which aroused doubts as to the seaworthiness of the 
novel craft. The little boat skipped over the waves, 
and the professor worked his pedals with admirable 
energy. In forty-five minutes from the time of the 
start, at Liberty Island, the bold navigator ran under 
the Brooklyn Bridge. Distance, about three miles. 

the laboring man are receiving mere cant, and sym
pathy for him is dying out. More and more clearly 
defined is the line becoming which divides the honest 
man, satisfied with a just remuneration which he has 
truly earned, until by his own 6ffort he can rise to a 
higher position in life, and the lourl-voiced ' bomb 
thrower, ' who, scarcely able to speak the English 
language, seeks to win his own comfortable living 
from those who have worked for it, presuming upon 
the imagination and arousing false hopes in the hearts 
of those who are still more ignorant than himself. 

by a nut upon the axle, the distance between the 
base of this section and the side of the wheel 
forming the seed opening through which the quan
tity of seed to be dropped is regulated. This sec
tion is attached to the wheel by bolts which carry 
spiral springs, against which the nut on the axle 
holds the flange at the base of the section, and 
the wheel has a central aperture making the two 
sections substantially one seed reservoir. Each 
section of the seed drum has fingers upon its inner 
faces to prevent clogging of the seeds and cause 
them to flow regularly. A covering block, adapted 
to trail behind the planter, has outwardly in
clined share-like shovels, adapted to project for
ward each side of the hopper wheel, covering 
the seeds with earth, which is compressed by the 
trailing tail block. The depth of the1 furrow is 
regulated by the leverage afforded the operator 
using the frame through the handles as a lever, 
fulcrum being the drum-carrying wheel. 

• I . . ..  
AN IMPROVED AUTOMATIC CAR COUPLER. 

the 

A car coupler designed to hold the link in horizontal 
position, and wherein the coupling pin, when raised 
to uncouple the cars, will be automatically released by 
the action of an entering coupling link, is illustrated 
herewith, and has been patented by Mr. Luther B. 
Sampson, of Rochester, N. Y. Fig. 1 is a central 
longitudinal section, representing the parts as they 
appear wIlen the coupling pin has fallen to engage 
the link, and Fig. 2 shows the pin raised to couple au
tomatically with an entering link. In the rear of the 
drawhflad is a bore in which is housed a spring which 
bears against a bifurcated grip, the grip having 
a rearwardly extflnding shaft about which the 
spring is coiled. Upon the inner faces of the grip 
arms are ribs adapted to engage shoulders on a 
vertical shaft or bar, the lower end of this bar 
having a step or toe, and a coupling pin being 
connected to the upper end of the bar by a cross
hflad. Above the grip is mounted a catch, which 
is connected to a short shaft or bar in vertical 
apertures, the shaft and its catch being normally 
held depressed by a spring, and to the rear of the 
coupling pin, beneath the crosshead, is a weight 
or block. By raising the coupling pin and the 
parts connected with it, which may be effected 
from the top or sides of the car in any of the well 
Imown ways, the toe of the vertical shaft back 
of the pin will strike against the lower end of 
the short shaft attached to the catch, raising the 
latter, so that the spring around the rearwardly 
extending shaft of the bifurcated grip will force 
the latter forward into engagement with the 
notches of the vertical shaft connflcted by the 
crosshead with the coupling pin, and hold the 
latter in the position shown in Fig. 2. If the 
drawhead be entered by a link, when the parts 
are so adjusted, the striking of the link against 
the forward rounded faces of the grip forces the 
latter back, whereby the coupling pin is free to 
drop to the position shown in Fig. 1. With the 
parts in this position, the weight at the rear of 
the coupling pin, beneath the crossbar, bears 
upon the link to hold it in horizontal position, 
so that it will enter the drawhead of an approaching 
car. 

.. . .  � . 

Remarkable Salt Vein .  

At a depth of 1 ,000 ft. from the surface of the ground, 
near Ithaca, N. Y. , a vein of pure natural salt 250 ft. 
thick has been struck. The discovery was made during 
an experimental boring in search of gas. 

.. I . . .. 

A Water Bicycle. 

Pwf. Alfonso King has a water bicycle, which con
sists of two spindle-shaped tu bes about 12 ft. in length 
and 1 ft. in diameter. The tubes are united by an iron 
framework, which also carries a light water wheel with 
pedals and a bicycle saddle. This novel boat was lately 
tried by the inventor in N. Y. harbor_ The wind was 
blowing a small gale, and a strong flood tide was run
n ing, and the sea was being chopped into angry waveii, 

. . . , . 

The Brotherhood oC Locomotive Engi neer •• 
The twenty-fourth annual Grand International 

Convention of the Brotherhood of Locomotive En-

MAGRUDER'S COTTON PLANTER. 

Among sensible men the day for all this is past. 
Let • mercy season justice, and justice be tem
pered with moderation.'  A wise arbitration looks 
to a long result rather than to immediate satisfac
tion, and accomplishes more than intimidation 
ever can hope to do. 

" It ill not my intention," said Mr. Arthur, " to 
impose upon this convention any dogma upon 
the drink question ; but I cannot refrain in hon
esty to my own convictions from deploring the 
sad havoc that intemperance is making in the 
ranks of our fellow men. So great is this evil that 
no man or woman who is striving to improve their 
fellows can help taking it into account. It is, in
deed, an important factor for evil in· our midst. 
Not only from the physical and moral standpoint 
is it working mischief, but from the standpoint 
of labor. The man who has so li ttle self-control 
that he cannot resist the temptation to degrade 
himself is always in danger of bringing disgrace 
upon his brethren. He has lost his self-respect 
and, to some extent, his independence, thus mak
ing an easier victim to the greed of a selfish em· 
ployer. I would therefore urge upon you the 
necessity of abstaining from everything that will 
in the slightest degree impair YOllr usefulness as 

gineers was held in Chicago on the 19th October, with citizens or your efficiency as locomotive engineer"." 
rlelegates present from all parts of the Union. The _ 0 • , • 
Grand Chief Engineer, P. M. Arthur, with his usual P rogre ... eC Electrical I mprovement •• 

rare good sense, said in the course of his annual ad- Electrical progress has been almost in keeping with 
dress : " We are enemies only to wrong in its various the inconceivable speed of electricity. But a few years 
devices and garbs, and can assuredly say that political back, within the memory of all our readers, what a 
schemes and aspirations have no plMe nor part in our paltry corner of usefulness was occupied by electrical 
association. A mighty army of men, representing 365 invention ! A few improvements in batteries, and the 
divisions, has gathered about a nucleus of 12 men then wonderful development of the electric telegraph 
who, 24 years ago, asseIllbled in the city of Detroit and in its various modifications, comprised about the whole 
started an organization destined to be more than they crop visible in the field. At the Centennial in 1876, 
knew or dreamed. To-day we number 25,000 men, and only eleven years ago, some feeble attempt was made 
while our numbers are great, we would not have you to show that electric light could be produced from a 
consider only the qUanti

.

ty, but the quality as well. , dynamo, which was spoken of as a .. very interesting 
To be a Brotherhood man, four things are requisite, exhibit. " Profeswr Bell's first crude telephone at-

SAMPSON'S AUTOMATIC CAR COUPLER. 

namely : Sobriety, truth. justice, and morality. This is 
our motto, and upon this precept have we based our 
practice. We have paid out during the fiscal year just 
closed, to widows and orphans, $259,500, making a 
total of $2,244,669.61 that we have paid since the as
sociation was established. Our Journal's circulation 
has now reached 22,000 ; from which we derive a 
revenue of $8,922.84 per year. Taking all things into 
consideration, our relations, both to ourselves and with 
various railroads employing Brotherhood men, are 
amicable. When we consider the dissatisfaction which 
is eVl'rywhere manifest about us, our few troubles pale 
in insignificance. There have been times and incidents 
when the ' strike ' was the only court of appeals for 
the workingman, and thfl evil lay in the abuse of them 
and not in the use of them. The methods used to 
bring about a successful termination of strikes, the 
abuse of property and even of persons, have brought 
the very name into disrepute, while the troubles of 

tracted thousands of curiosity seekers, and the 
verdict was " a  beautiful conception, but a mere 
scientific toy." Professor Gray exhibited various 
forms of what has since become one of the mighty 
arms of multiplex telegraphy ; but most people 
looked askance at the models as the " in'ards of a 
church organ," and passed them with indifference. 

To-day, only eleven years later, the arc lights 
of the United States are fast approaching two 
hundred thousand, while the incandescents have 
long since passed the mill ion mark. It would be 
but a one-horse t,elegraph company that did not 
use the duplex and quadruplex systems almost 
exclusively ; the harmonic's dainty song is heard 
everywhere ; electroplating has got to be an indis
pensable adjunct to a great body of industries ; 
the telephone has become the business man's fidus 
Achates " a solid phalanx of electric motors are 
slowly but surely pushing the small steam plants 
into the scrap pile, with the moral support of 
thousands of domestic motors, sons of the same 
sire ; and the knell of the poor street car horse 
has been tolled. We are surrounded with a 
myriad of small devices, such as alarms, annunci
ators, gas lighters, mine exploders, impossi ule to 
catalogue here. And we have several very sturdy 
infants growing. Already electric smelting has 
taken a strong position commercially ; electric 
welding-or more generically  electro-smithing
has cnme to stay, and will soon take its place in the 
rank and file of labor-saving inventions ; storage 
batteries are gradually giving up their secrets and 

becoming amenable to scientific law, and they have a 
vast field of usefulness awaiting them. The rev iew 
becomes bewildering, and the mazes of possibility are 
inexhaustible. Where will it end ? Nowhere in our 
lives. As the years swell into decades, and the decades 
round into centuries, it will be found that the true 
flood gates of improvement were opened by the dis
coveries and practical applications of electricity in 
the decade now completed, and the onward and ever 
widening torrent will end only at the crack of doom. 
-Electrical Review. 

.. . . . ..  
A Sprln� oC Acid Water. 

About fifteen miles south of Meridian, Miss. , there is 
a spring near the foot of a hill. The water is almost as 

sour as lemon juice. With the addition of sugar it 
makes first-class lemonade, with a slight taste of iron. 
The spring was recently discovered, and it is not sup 
posed to possess any value except as a curiosity. 
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An lucande_nt Ga.Ucht. refer to the report of Mr. Conrad W. Cooke, M. S.T.E. Candy ltIaklnc. 

293 

About two years since, we were afforded the oppor- After having had some of these burners under his The mother who stops and buys a stick of candy to 
tunity of privately inspecting an incandescent gaslight, constant observation for fifteen months, Mr. Cooke pacify her child would probably be surprised if in
which was then in a more or less incomplete condition, states that the economy is very remarkable. Thus, formed that candy manufacture is one of the great in
although it gave good promise of success. This was the while a standard Argand gas burner, as certified by dustries of the city ; that thousands of men, women, 
Welsbach incandescent gaslight, which, since that the Board of Trade, consuming 5 cubic feet of gas per and children, many thousands of dollars' worth of ma
time, has been perfected in all its details and put hour, has an illuminating power of 16 candles, show- chinery, and whole great buildings are called into play 
through practical trial. Its promise of success has been ing an efficiency of 32 candles per cubic foot of ga.� in appeasing the sweet tooth of humanity. The young 
realized, inasmuch as it is now the subject of manufac- per hour, the Welsbach burner produced a purer light, man who stops to count up the expense of the many 
ture on a commercial scale. The inventor is Dr. Auer with less heat and absolutely no smoke, of the same can- boxes of French mixed he has presented to his best gi rl 
von Welsbach, under whose system the gas is burnt dIe power with 2 cubic feet of gas per hour, thus effect- with the oft'repeated motto, " Sweets to the sweet;" 
completely, without smoke, and the heat thus produced ing a saving of about 60 per cent. If the Welsbach perhaps would not be so much surprised. Candy is Ii. 
is taken up by an incandescent body and converted light be compared with the ordinary nipple burners luxury, pure and simple, and there is no better way of 
into brilliant light. The incandescent body, which is in general use, the saving of gas for the same illumin- observing how the luxuries of life must be holding their 
termed the mantle, consists of a small cone of incom- ating power is very much greater. The perfect com- own in the popular demand, side by side with, and 
busti ble matter, in the shape of fine gauze. When bustion attained in this burner was demonstrated dur- sometimes at the expense of, the necessities, than to 
heated to incandescence over a small Bunsen gas burner ing our visit to the works in question in a practical spend a few hours in a candy manufactory. Such an 
this mantle emits a brilliant light, due to the metallic way. To our mind, however, the most satisfaetory establishment, on a large scale, has its chemist, its de
oxides which are employed in the preparation of the proof was that of the burning room, where several signer, a number of skilled hands trained by years of 
inantle. As the mantle is incombustible it remains in- hundred burners were under test. The room was very labor for certain special branches, and scores of more 
tact, and does not change in any manner until after hot, but there was a total absence from the atmo- ordinary workmen. Sugar is bought by the ton, starch 
several hundred hours' use. A comparatively low tem- sphere of those sulphurous fumes evolved from gas and glucose in large quantities, cocoanuts by the car 
perature being required to raise the material to a state burned in the ordinary manner. To sum up. we ob- load, besides cochineal, prepared fruits, etc. 
of incandescence, no special apparatus for producing tain with the Welsbach system a maximum of light with The business may properly be divided into two gene
great heat is required. The burner is perfectly silent, a minimum of cost for gas. a decreased quantity of the ral branches-the making of stick candy and of the 
anil free from any hissing noise. deleterious products of combustion, and a diminution various fancy kinds. The most interesting branch by 

Of course, as our readers are aware, there have been in the amount of heat resulting from combustion- all odds is the first mentioned, and is as much of a reve
several prior attempts to produce an incandescent gas- qualities which constitute a perfect gas burner.-Iron. lation when seen for the first time as glass blowing. 
light, but those efforts have not been attended with com- .. I . ,  .. The mixture, after boiling, is thrown in a plastic state 
inercial success. We may here instance two of the more A Plant De.trncUve to Sweet Ta.te. on large stone slabs, where it runs out flat into thick 
recent exam ples, namely, those of Clamond and Lewis, The Wien. Med. Blat. says that lately a drug which sheets. These sheets are repeatedly picked up, d9ubled 
both highly ingenious and praiseworthy. Clamond possesses the property of rendering our sense of taste . over, and kneaded together until they become of the 
ased a pottle-shaped mantle made from filaments of unsusceptible to sweet and bitter has aroused the in- right consistency, when they are rolled into one im
magnesia prepared in a special manner, Lewis used a terest of the London medical circles, as it is hoped that mense cylinder of a grayish color. A narrow strip of 
dmilarly shaped mantle of platinum wire, and pro- by its aid our as yet limited knowledge of the physiology the same mixture, colored red with cochineal. is laid 
duced more per fect results than did Clamond. But of the sense of taste may be extended, and that it may along one side-of the larger piece and adheres to it. Lit
both systems had a fatal drawback ill that they re- prove a valuable addition to materia medica. The tIe stri ps of a shade made whiter by pulling are also 
qui red compressed air for insuring perfect combustion. drug. which reached the manager of the King's Gardens laid lengthwise and all around that cylinder equal dis
This defect is absent from the Welsbach burner, and at Kew through the Governor of Madras, Sir Mont- tances apart. This gives an immense stick of soft, gray 
this circumstance in combination with its other good stuart Grant Duff, was examined by Professor Thisle- candy, with one big red stripe and several white ones, 
points has made it a success. We have stated that this ton Dyer, etc. , and the statements made above cor- all running lengthwise on it. A man with a pair of 
gas burner is manufactured on a commercial scale. roborated. David Cooper delivered a lecture on the gloves on takes hold of this and pulls it out the whole 
Having recently inspected the process of manufacture subject lately, at Ootacamund, from which the fol- length of the long table at one end of which it lies, runs 
at the invitation of the Incandescent Gaslight Com- lowing is stated : .. The drug is obtained from Gym- his closed hand along the sugar rope thus made with 
pan y ,  of 15 Leadenhall Street. London, it will be in- nema sylvestre (R. Br.), an asclepiadaceous plant, such dexterity as to make it perfectly round and of the 
teresting if we now place the particulars before our which inhabits the peninsula Deccan, Assam, and the exact size he wishes, twists the rope once or twice to 
readers. coast of Coromandel ; it also occurs on the conti- make the stripes run round it, and, presto ! there is a 

The works of the company are situated in Palmer nent of Africa. It is represented as a strong, woody. stick of candy as long as a fish pole. All this is done 
Street, Westminster, and we found them to be a busy climbing plant, with long, thin  branches. The leaves quick as a wink, the long, pliant ropes squirming into 
hive of industry, where female labor is chiefly employed, are from 1%, to 3 inches long, 1 to 2 inches broad, en- place like snakes under the magician's hand, until the 
for in their manufacture the mantles require that deli- ,tire, elliptical to egg-shaped, and occasionally cordate whole table is covered with them. When they are cool, 
cacy of manipulation which morp, muscular fingers at the base, covered with woolly

· 
hairs ; the upper they are cut into the right length with a peculiar pair 

rarely command. The first process is the manufacture surface is dark green. The plant is alluded to in the of shears. There is as much stick candy sold as all the 
of the tubular netting, which is produced in lengths of Indian Pharmacopreia. The powdered bark has other kinds put together. The operation just qescribed 
several yards by means of circular knitting machines, long been employed by the Hindoos as a remedy requires a workman who has had years of experience. 
a special kind of cotton being employed. These lengths for snake bite. For this purposf\ the decoction is ap- Making the various kinds of fancy candies is a more 
of netting are passed on to another room, where they plied externally. But the most remarkable property complicated matter. There is a designer, whose busi
are cut into suitable lengths, which are transferred to was discovered by Captain Edgeworth, who found that ness it is t,o continually invent novel devices, artistic 
the saturating room. Here they are one by one dipped after chewing the leaves the tongue lost its capacity of forms and imitations of nature-frogs, bugs, mice, fruits, 
in a chemical solution and sent in batches to the dry- distinguishing the taste of sugar or anything sweet. nuts, etc. These devices are reproduced in plaster of 
ing room. When dry they are returned to the saturat- Powdered sugar had no taste whatever, feeling like so Paris, and several of a kind fastened on a stick. The 
ing room and dipped in a second chemical solution, much sand in the mouth. This effp,ct lasted for 24 instrument thus formed is repeatedly stamped into the 
after which they are again dried in a gentle heat. The hours. It is remarkable that the sense of taste for level surface of boxes of pulverized corn starch. Into 
ingredients of the solutions are the oxides of zirconium, sour, acrid, burning, or salt substances is not impaired. these holes in the corn starch the prepared sirup is 
lanthanum. thorium, and cerium, and they form a When under the effect of this drug. SUlphate of quin- turned, and cools in the required shape. The candy is 
coatin g  around the cotton filaments. After the second ine tastes like lime. The lecturer found that the pe- then placed in pans and sirup turned over it, which, 
dl'ying the mantles have a platinum wire run around cllliar effect did not last 24 hours, but passed off in less after several hours, cools and covers it with crystals. 
the edge at one end, which is then contracted, and the than two hours. The chemical analysis showed the Then, when exposed in the gaslight, it sparkles and ap
ends of the wire are used as points of suspension in the drug to contain two resins, of which one is soluble in peals to the eye as well as the palate. All this trouble 
next operation, which is the burning out of the cotton alcohol ; the other, which is 'present in greater quan- has been taken to probe the young man's pocketbook, 
fiber from the chemical coating. This is done by means tity, insoluble. Through suitable treatment, an and the reflection should afford.him some satisfaction 
of a gas flame from a Bunsen burner, which destroys organic acid was separated, which bears some resem- when spending his last dollar. 
the cotton and leaves a skeleton of practically inde- blance to chrysophanic acid. This acid, gymneminic Great quantities of fruit, especially the quince, pear, 
structible material, that is, so far as heat is concerned. acid, possesses the property of the drug, and consti- applp" and apricot, are consumed in the manufacture of 
The mantles are now mounted on their frames, and are tutes, combined with an undetermined base, about six candy, giving their flavor to the finished confection. 
subjected to a second burning, which occupies about per cent of the leaves.-PhQ1·. Record. The manufacture of motto candies ought to interest 
twenty minutes. The third burning then takes place _ , • , • sentimental people. The material of these tender little 
within a glass chimney, and lasts from two to three Ivy Pol.onlne. billet doux is made plastic by means of gum tragacanth, 
and a half hours, at the end of which time the mantle A writer in the Popular Science News gives the treat- kneaded like dough. and rol led out, as if for cookies. 
is ready for the market. They are made of different ment which he has often found serviceable in his own with a long rolling pin. The mottoes are then stamped 
sizes, the ordinary size being 4 inches long and about 1 case when poisoned with ivy : on by means of a copper stamp dipped in cochineal dye, 
inch in diameter when finished. They are also made I have al ways been extremely susceptible to' the and lozenges cut out with a cutter, square. round, 01' 
of two different tones, one of which gives a pure white poison of poison ivy and oak, so as to give me great hearl-shaped. Sugar is confessedly sweet. But a 
light, and is suitable for artistic purposes, and in con- annoyance, unless it is immediately checked on its first sugar lozenge, with one of these mottoes on it, is 
nection with industries where it is important to dis- appearance. This common washing soda accomplishes " sweeter than anything on earth."  Many a schoolboy, 
tinguish variolls delicate tints. The other mantle gives for me, if properly applied. I make the application by in the flush and fury of his first young love, has laid 
a faintly yellow light, and is used for domestic and saturating a slice of loaf bread with water, then cover his heart on one of these lozenges, as on a platter, and 
general lighting. These differences are produced by one surface with soda and apply to the eruption, the sent it to some rosy lass. What could be more effective 
variations in the solutions. soda n ext the flesh. When the bread is dried by the as a feeler than this : " Your eyes are bright as dia-

In use the incombustible mantle mounted on its me- animal heat, I drop water on the outer side, so as to monds " ?  It contains the whole science of courtship
ta1 lic framing is fitted over a 'simple Bunsen burner • .  keep it thoroughly moistened, and dissolve the soda flattery.-American Analyst. 
the gas being admitted at the bottom of the tube crystals in contact with the skin. This, you will per- • I • , • 

. through a perforated disk, and the air passing in ceive, is merely a bread poultice, the bread being a IT is said that two per cent by weight of finely 
through holAS in the tube j ust above the disk. The vehicle through whose moisture the soda reaches the pounded bottle glass, placed at the bottom of the cru
regulatioIl of this burner for pressure is a very sim- humor. I find that washing or bathing with soda cible in which red brass is being melted for castings, 
pIe matter, as was shown. The durability of the man- water, even continuously, will not suffice with me. My gives- great hardness and at the same time ductility to 
tIes is very considerable ; they are computed to last skin requires the heat and moisture of thp, bread in the metal. Porous castings are said to be almost an 
from 800 to 2,000 hours. A number of these burners are order for the soda to act on and neutralize the poison. impossibility when this is done, and the product is 
in use on test in one of the government offices, and I rarely have need to retain this soda poultice for more likely to be of great service in pa,ns of ' machinery 
the mantles are reported to have already stood 1 ,700 than thirty minutes to any affected part. No pain en- subject to strain. An addition of one pel' cent of oxide 
hours' nse without manifesting signs of deterioration. sues. Formerly I suffered often for weeks, as the poison of manganese facilitates working in the lathe and 
With respect to the economy of gas resulting from the would spread all over my body. Now thirty minutes elsewhere where great hardness might be an objec-
nSe of the Welsbach burner, we cannot do better th�D measures the duration of its -exhibition. I tion. 
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The Value or PhYlllcB '0 a Meclaanlc. 

If the ordinary, every-day workman, engaged at his 
bench in the pursuit of his vocation, were aware of the 
enormous number of n atural laws by which his every 
action is controlled, he would be surprised at their ex
istence and desirous of l earning about them. This de
sire would be natural and most praiseworthy, yet the 
fear of study seems to prevent those who would like to 
gain this knowledge from simply re!l.ding, as one would 
a story, the interesting things descdbed in books on 
physics-facts far more valuable than fiction, and so 
clearly demonstrated that a mere tyro can understand 
and experiment from description, thus proving how 
much can be learned even from a rapid perusal. 

Why should a woodworkiug mechanic study the 
science ? The reasons why he should do so are numerous 
and im portant, and in explaining some of them we 
shall endeavor, as far as possible, to show its practical 
application and the part it plays in his individual ef
forts, though, at the same time, it m ust uot be forgot
ten that all the movements on this earth of ours de
pend on and are con trolled according to the principles 
of natural philosophy. 

Let us consider for a moment its bearing on a man 
standing at a bench in the act of pushing forward a 
jack plane. What fi rst of all retains his body on the 
door .n which he stands ? The force of gravitation, 
which, as descri bed, retains the earth particles together, 
and all bodies animate or inanimate on its surface, by 
drawing them to its center, this influence being exer- \ 
cised on the building in which he labors, retaining its 
constituents in their positions. It  also acts on his per
son to such ,an extent that were he devoid of the power I of movement, he would be as im movably fixed as the 
inanimate wood he stands upon. This force, like wise, 
keeps his stuff on his bench and the plane on his work, 
and prevents the flying off at a tangent which would 
l)CCUr with all terrestrial bodies were the attraction to 
cease for a moment. How simple is the fact when 
demonstrated ! 

Avoiding the consideration of the different . attrac
tionH, we will glance at the mechanical means he goes 
through in planing. Standing with his two feet to
gether, would it be possi ble for him to lift a shaving ? 
It would not, because the resisting force generated by 
the friction of the wedge-shaped iron in entering the 
woody fibers would be so great that his body, being 
nnable to resist it, would be pushed outside the per
pendicular line of gravity, and fall. To overcome this 
resistance he increases his base, and lowering the cen
ter of gravity of the body, leans forward and throws 
his weight on his left leg, with his right forming, as it 
were, a brace. 

Now lie can exert his powers effectually, for having 
overcome unvarying natural forces by the use of natu
ral laws. 

His arms, as he moves them forward or draws them 
back again, are nothing more than a splendid system 
of com pound levers, and the tool employed is on a 
cubical prism, with an angular opening into which a 
wedge of steel is inserted and fastened, with its point 
projecting below the sole or lower face. This wedge 
is forced forward by l ateral 
pressure, and entering the 
wood gives out a shaving 
01' strip equal in propor
tion to the proj ection. 

How many of us are there 
who know that the edges 
of , our plane iron and chis
els, saw teeth, in fine our 
principal tools, are modifi
cations of a simple wedge, 
and fewer still who know 
its power or how to in
crease its utility in prac
tice. 

To us who h a n d l e  it 
daily, the screw, or as it 'is 
in reality a r e v 0 I v i  n g 
wedge, is a mystery and an 
unknown thing, though 
we are familiar with its 
usefulness ; yet, while in 
t h e  a c t  of propelling a 
screw with a screw-driver, 
a multitude of forces and 

J'titufifi t �mtri,au. 
mind into a line of thought tending to invention and 
the bringing forth of valuable ideas, which only those 
familiar with this science can essay.-Builder and 
Wood- Worker. 

RAISING LIQUIDS BY COMPRESSED AIR. 

In many industries it is necessary to raise liquids 
stored in casks in the cellar to an u pper story of the 
building. We have recently visited an establish ment 
where this operation is effected by means of compressed 
air. The compressing of the air is performed without 
any expense, in this case, by means of city water led 
into a special reservoir. This system, which was de-

Fig. 2,- BALL VALVE. 

vised by Messrs. Sainte & March, engineers for Mr. 
Lebeault, proprietor of the Bugeaud medicinal wines, 
has appeared to us to be of sufficient interest to be 
made known, as it is capable of being applied to any 
other liquor of value. 

In the establishment under consideration, the liquid 
to be raised is very costly, and, as it would undergo 
alteration in contact with metals such as iron or cop
per, all the vessels that are to contain it are lined with 
tin, and all the pipes and cocks are of the same metal. 

As already stated, the agent by means of which air 
under ' pressure is obtained is' city water, which is madll 
to pass into a reservoir before being used for washing 
bottles, so t.hat the consum ption of water is not in
creased by this mode of work. Besides, the use of 
pumps is avoided, the maneuver of which is trouble
some and requires time, and which so stirs up the wine 
as to affect its quality. 

In Fig. 1 we give a general view of the arrangement. 
In the cf'llar .are the tuns, one series, G, of which con
tains Malaga wine j ust as emptied from the casks. Each 
of these tuns is provided beneath with a three-way cock, 
which puts it in communication with a general conduit 
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water enters ' at the bottom and expels the air, the 
pressure of which, shown' by a gauge, gradually exerts 
itself upon the wine in the elevator and causes it to 
rise to the mixing apparatus. From these latter, the 
liquid, converted into Bugeaud wine, d escends to the 
tuns, H, of the second series, where it remains for some 
time. Before delivering it for consumption, it is neces· 
sary to make it pass into a filtering apparatus, F, situ
ated on the ground floor. Hither the proper q uantity 
is sent by the same process as before. From this ap
paratus the wine passes to the bottling machine. 

In order to preven t a portion of the water coming 
from the compressor from entering the air pipe, a float 
cock is so arranged as to shut off the water when the 
comprelSsor is full.  But, as float cocks are apparatus 
that cannot be thoroughly depended u pon, Messrs. 
Sainte & March have interposed a safety device, S, at 
the branching of the air pipe. This device is shown in 
Fig. 2. It is a ball valve in which the ball is lighter 
than the water. As soon as the latter enters, the ball 
is carried along the sUl'face and closes the upper orifice I of the valve. The little water that might pass is held 

, back in the small reservoir, R. A spring clack, whose 
spring has a tension regulated by the n ut, T, ,allows of 
the escape of the water, as if through a waste pipe, as 
soon as it exceeds the limit beyond which it ought not 
to go. -La Natu1·e. 

. . . . ..  
To Crystalllze Tin Plate. 

I Crystallized tin plate has a variegated ' primrose ap
: pearance, produced upon the surface of tin plate by i appl ying to it in a heated state some dilute nitro-InuI riatic acid for a few seconds, then washing it with water, 
: drying, and coating it with lacquer. The figures are 
I more or less diversified, according to the degree of 

heat and relative dilution of the acid. Place the tin 
plate, slightly heated, over a tub of water, and rub its 
surface with a sponge dipped in a liquor composed of 
4 parts of aqua fortis and two of distilled water, hold
ing 1 part of common salt or salamm oniac in solution. 
When the crystalline spangles seem to be thoroughl y 
brought out, the plate must be immersed in water, 
washed either with a feather or a little cotton, taking 
care not to rub off the film of tin that forms the feath
ering, forthwith dried with a low heat, and coated 
with a lacquer varnish, otherwise it loses its luster in 
the air. If the whole surface is not plunged at once in 
cold water, but is partially cooled by sprinkling water 
on it, the crystallization will be finely variegated with 
large and small figures. Similar results will be ob
tained by blowing cold air through a pipe on the 
tinned surface while it is j ust passing frOID the fused 
to the solid state. -Spons' Workshop Receipts. 

.. . . .  ., 
Mahogany £or ROUBe Finishing. 

The N01·thwestern Lumberman, which is good au
thority on the commodity of wood, informs its readers 
that people whose tastes favor mahogany for inside 
finish can now indulge them without paying much more 
money than they would for a finish of the higher priced 
native h ard woods. To do this, however, the mahogany 
must be bought as lumber. If a man unacquainted 

with the price of mahog
any bargains with a con
tractor to finish one or a 
dozen rooms, as the case 
may be, in what has some
times been called the " king 
of woods, " he may de(Jend 
on it that the price will be 
a round one. Furniture 
manufacturers t a k e the 
same advantages of their 
customers. T h ey seem to 
think that because mahog
any is not a comillon wood, 
because it is very fashion
able, and in former days 
was expensive, consumers 
will take it for granted that 
they must pay a good deal 
of money for mahogany 
furniture. It is enough to 
make the initiated smile to 
walk through a furniture 
house and price a rticles 
m a d e  o f  t h e  differen t 

machines a r e  employed, woods. There may be a 
which are grand in their table or chair of cherry and 
simplicity and worthy of mahogany standing side by 
study. side. The same amount of 

That which teaches why work has been expended 
a plumb bob hangs quies- on each, but for the ma-
cent at the extremity of a Fig. I . -RAISING LIQUIDS BY COMPRESSED AIR. hogany article at least two 
string, and why a level is . prices are asked, when the 
determined by the centering of an alcoholic bubble in a I ending in an elevator reservoir, E. Into this latter is I fact is the wood in it did not cost 25 per cent more than 
tube, and other valu�ble mechani�al facts, 

.
should not l Ie

, 

� �h e  quantity of wine that it is desired t? raise to the did that in the cherry .pie�e. B ut simply b�cause it is 
be passed . over by hun whose philosophy IS to devote mlxlDg apparatus, P. A float, the extremity of whose mahogany a fancy 'price IS wanted. F urnIture users 
his life to improving the Ineans by which the comfort rod is visi ble through a glass tube, I, shows the level of will undoubtedly for all time be obliged to pay these 
and happiness of human nature are gained. Independ- the wine in the elevator. exorbitant prices, but there is often no reason why t.he 
ent even of , this essential reason, it is imperative that The compressing is effected in a reservoir, C, which man who wishes to finish his house in mahogany 
we make ourselves acquainted with the component com municates through the upper part with the eleva- should not buy the lumber and have his carpenter 
parts and properties of materials, in order to tram the tor through the intermediUIll of a conduit, A A I. The work it as he would cherry, walnut, or oak. 
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THE AMERICAN lIAJ[J[OTH (ELEPHAS PRIJ[IGENIUS). 

BY DR. J. B. HOLDER, AMERICAN MUBHUM OF NA.TURAL HISTORY, CEN

TRAL PARK. 

By the term American mammoth we do not intend 
to indicate a difference between the remarkable fossil 
remains which we here exhibit and those so long nota-

. ble as the Siberian mammoth. It is simply to point 
out that in America the fossil remains of mamm oths
so called conventionally-have been found, and more 
particularly to announce the fact that an extraordinary 
.. find " has lately been made, which well nigh amounts 
to a first discovery of the species, so far as anything like 
an ad equate alilount of remains had hitherto been 
fouond on this .ontinent. Teeth and small fragments 
of the bones of elephants have been found at various 
times, and in widely separated region8 of this country, 
Now we have the skeleton, its several parts so nearly 
entire as to warrant their artificial articulation as a 
complete mounting. For this we are indebted to Dr. 
Edmund Andrews, president of the Chicago Academy 
of Sciences. 

Through the kindly offices of Dr. Andrews an d  Dr. 
Velie, I am able to present a complete account and 
drawing of this valuable and well nigh unique example 
of one of the greatest of fossil mammals. 
. Dr. Andrews had learned some years since of the ex

istence of this series of bones, and kept in view the pur
pose of possessing them. · The enormous price which 
such an unusual " find " natural ly  suggested was finally 
reduced to a reasonable amount, when the Doctor ar
ranged to purchase the bones and to present them to 
the Chicago Academy. The result is that that institu
tion posResses the second example of the great creat.ure, 
which also possesses the advantage for science of being 
fron). a widely distant locality-even from another con
tinent. 

Members of the " Mastodon Club " assisted Dr. An
drews in bearing the expense. 

The remains of this mammoth were discovered in the 
spring of 1878, in the southwest part of Spokan County, 
in Washington Territory. The country is a rolling 
prairie, about 2,000 feet above the sea, extending from 
the Rocky Mountains to the Cascade Range. The im
mediate locality where the bones were discovered is on 
Hangman's Creek, which runs into the Spokan River, 
a tributary of the Columbia. So neal' the surface were 
these remains, they were first exposed through the ope
ration of ditching the land for agricultural purposes. 
Remains of four mammoths were here disinterred in a 
marshy hollow, which is formed by a spring oozing from 
a black mud-the frequently seen conditions attending 
the remains of the mastodon. 

A very perfect skeleton of a smaller animal, described 
by one who saw it as' .. the bones of a horse," was 
found in close contact with the mammoths. The same 
conditions which apparently existed when the ele
phants here perished now 
occasionally cause the fatal 
miring of cattle. 

Besides the· remains of four 
elephants, there was found a 
pelvis of It fretal proboscidian, 
which probably perished with 
its own. 

Some of the measurements 
tak!'n from the more perfect 
skeleton are as follows : ' 
Leng-th of tusks, 9 ft. 10 in. ; 
circumference of tusk at base, 
21 in. ; length of molars in 
mandible, 10 in. ; length of 
lower jaw, 01' mandi ble, 22 in. ; 
height of pelvis, 34 in. ; 
breadth of pelvis, 62 in. ; 
length of humerus, 45 in. 

The height of this ele
phant's skeleton, as now 
mounted, is given as 13 ft. ; 
and the measurement of the 
Siberian example at St. Pe
tersburg is also given in the 
Chicago Academy's bulletin 
as 9 ft. 3 in .  

height of the African one, though the present example  
in  the skeleton seems to  present the same dimensions 
in height as that of Jumbo-ll ft. 2 in. 

An African elephant measured by Thomas Baines, 
F. R. G. S. ,  was in height, at shoulder, 10 ft. and 9 in . •  

and 12 ft. at the highest portion of the dorsal region. 
These figures are very exceptional. Elephants of 8 ft. 
are large, and no examples are on record exceeding in 
dimensions those we have mentioned. 

Great discrepancy exists in the statements of the size 
of the tusks of elephants. The larg-est example we 
have seen is that of the Messrs. Grote & Co. , of 14th 
Street, New York. It stands at their door as a sig-n, 

EXPERIMENTAL ILLUSTRATION OF THE INJECTOR. 

and is from the African species. Its length on the out
side curve is 8 ft. 11 in. ; the diameter at base is 6� in. ; 
its weight, 184 pounds. 

The Messrs. Totans & Schmidt, of Fulton Street, 
have a superb pair, the larg-est being but 5 in. shorter 
than the latter. These are extraordinary examples. 

It will be noticed that the mastodon and fossil ele
phants' tusks are not much longer, but they have a 
wide divergence and curve upward (though one exam
ple is recorded as measuring 12 ft. 6 in . ), which gives 
them a peculiar or unusual aspect. 
, The forearQl, or humerui; of the subject of our text 
is given as 45 in. in length. The extraordinary dimen
sions of this skeleton may be appreciated by noting the 
relative difference between it and the adult human 
which stands in front. 

Dana, the geologist, states that this species of 

length, exclush'e of the tusks. Its height was 9 ft. 4 
in. It retained the wool on its hide, and was so per
fectly preserved in the ice that its flesh was eaten by 
wolves or dogs." 

----------__ .�I�.H.� .... -----------
EXPERIJ[ENTAL ILLUSTRATION OF THE INJEOTOR. 

T .  O'CONOR SLOANE, PH.D • 

The injector used for feeding boilers with water has 
puzzled many who could not see in it anything b ut the 
analogue of the impossible feat of blowing into one's 
own mouth. The principle on which it works is, how
ever, quite simple. By the condensation of steam issu
ing from a boiler, and by its mechanical action, a high 
velocity is imparted to a jet of water, The momentum 
thus developed is sufficient to drive the water into the 
same boiler against a pressure equal to or exceeding 
that of the actuating steam. The principle can be car
ried still further. Steam from a boiler at low pressure 
can be made to force water into a boiler at high 
pressure. 

The apparatus illustrated in the cut shows the prin
ciple of momentum applied to a great extent, as in the 
steam injector. A strong pressure of air is maintained 
in a receptacle representing a boiler. A small injector 
tube is provided for a blast of air which escapes from 
the reservoir. The blast is made to operate as a feeder, 
driving lead shot into the reservoir against any pressure 
that can be maintained within it. 

The apparatus as shown is made of glass. The large 
reservoir represents a boiler. This should be an inch 
in diameter and four or five inches long. At its top it 
is provided with a reduced nozzle, to which an India 
rubber tube can be attached. 'fhe pressure is produced 
within it by blowing into this tube. 

From its bottom a tube is carried outward, then 
curving upward with a very smooth curve, and finally 
is retracted so as to point horizontally toward the 
upper portion of the larget· tube, This injector t u be 
must be of strong or heavy glass, and its inner surface 
must be true and free from irregularities. It may be 
of such size as to receive B B drop shot. This size will 
require a good deal of air to keep the apparatus work
ing, and a smaller size is nearly as effective and less ex
hausting to the experimenter. A tube l� inch in 
diameter is sufficiently large. The shot fitting it, 
though but half the diameter of B B shot, will 
work perfectly. Near tho top of the large tube and 
directly opposite the open end of the injector tube a 
neck projects laterally from a point below the shoulder. 
This should be half an inch or more in diameter. It i s  
provided with a val ve, A disk of  soft leather, such as 
a piece of a kid glove, is stretched over the opening of 
this neck. A little above its center a small hole is 
made, about twice the diameter of the shot it is  pro· 
posed to use. Underneat.h the kid a flap of India 
rubber cloth or packing is secured, forming the clap-

per of a valve. The India 
rubber cloth must have some 
thickness, so as to be stiff and 
preserve its shape under the 
bombardment it is to be sub
jected to. The hole in the 
I e a t  h e r ,  representing the 
valve opening, must be di
rectly opposite the end of the 
small glass tube. The leather 
and India rubber are tied 
over the neck, as shown in 
the section. 

Half a dozen pellets of shot 
are dropped into the appara
tus. They must first be poured 
or rolled through the outlet 
tube to see that they move 
with perfect freedom. If they 
show the least disoposition to 
stick 01' catch in the tube" 
smaller ones must be used. 
If all is right, the apparatus is 
held as shown in the illustra
tion, and the experimenter 
blows into the apparatus as 
hard as possible. 

The present example is 
mounted with the limbs too 
much in a line, :which gi ves 
greater height ; but, allowing 
for the loss of certain integu
ments which in life contribute 
materially to give height, 
this creature must have been 
something over 12 ft. in 
height, if not quite 13. J um
bo's height is given at 11 ft. 
2 in. 

In a very exhaustive treatise 
THE AMERICAN MAMMOTH (ELEPHAS PRIMIGENIUS). 

The only outlet for the air 
is the smal l  eduction tube. 
The air rushes out of this, 
carrying the shot with it. 
They pass through it with 
accelerated velocity, and ac
quire a very high speed before 
leaving. As they are driven 
out of the open end they im
pinge upon the valve, and, 
forcing it open against the 
air pressure, drop into the re
servoir. They fall down to its 

on the ele.phant race, called the " Ivory King, " Chas. 
Scribner's Sons publishers, some reliable figures are 
given, which determine the extreme measurements of 
the largest elephants known. 

Some measurements are there given of the notable 
Hauser elephant, in the Medical College of Chicago, It 
ill the Indian species, which does not raa.ch the great 

" ancient elephant was over twice the weight of the 
largest modern elephant, and nearly a third larger. 
The body was covered by a reddish wool and long black 
hair. One of the tm�ks measured 12 ft. 6 in. in length. 
It was curved nearly into a circle, though a little 
obliquely. . . . At the mouth of the L�na one of 
these animals was .found which measured 1'1 it. 4 in. in 

bottom, flying around its walls in spiral paths, only to 
be again and again expelled through the outlet tube. 
The noise made as they strike against the tense rubber 
valve is very peculiar. Thfil rapidly repeated sounds 
resemble the discharge of a miniature Gatling gun. 
If all is rightly arranged, the operation can be kept up 
indefinitc1y, or as l ong as the experimenter can supply 
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air. To prevent the shot from catching in the valve, I former. The f1ardener8' Chronicle illustrates the for
the opening should be above the center of the dia- mation of leaf b uds on the fibrous roots of a fern 
phragm. The position of the opening depends on that (Diplazium malabm'icum) and suggests that it will ul
Di the outlet or injector tube, so that in making it care timately be found that buds and sporangia of all kinds 
must be taken to have this tube point to the right are variants from a common type. 
place. Tube1'cles on the Roots of the Leguminos<£.-Mr. H. 

The apparatus illustrates very well the principle of M. Ward finds that the tubercles on the roots of 
the injector. The loss of air represents, besides waste, leguminous plants are due to a parasitic fungus. He 
the condensation of steam that is the actuating force olaims to have fonnd the infecting agent and to have 
in the inj ector. Were it worth while, there would be produced the tubercles by infection from without. 
no trouble in carrying out, on a similar plan, the ex- When the tubercles decay, the germ like bodies pass into 
periment of causing a blast of air of low pressure to the soil and infect other roots. On the other hand, 
drive shot into a vessel of air of much higher pressure. Mr. Tschirsh maintains that these tubercular bodies 

.. . . , • are the natural storage organs for nitrogenous sub-
Natu ral Hl8tory Note.. stances previous to the ripening of the seeds, and at-

Diseases of Animals. -According to Dr . .T. B. Su tton, tain their fullest development while the plant is in 
animals are not free from certain diseases thought to flower. 

• • • • • be referable in man to his erect position. One-fourth 
of the female monkeys that die in the London Zoologi
cal Gardens ha\'e displacement of the uterus, and the 
same disease occurs in the lioness, tapir, Cape hunting 
dog, pygmy hog, antelope, etc. , and in domesticated 
mammals. Two cases of inguinal hernia in monkeys 

TALCOTT'S COJIBINATION BELT HOOXS. 

The annoyance and delay incidental to the old pro
cess of lacing belts is one of the time-honored traditions 
of engineering. 

In the Talcott belt hook there are three rows of 

practical difficulties in working the telephone are due 
to the fact that when an electric current is passing 
along a wire it has the property of producing a current 
of opposite character in any wire in its vicinity. This 
is what is known as induction, and it is owing to this 
faculty that the words spoken on one wire can be over · 
heard on an adjoining one. If the neighboring wire . 
should be telegraphic, the feeble current of the tele
phone is overpowered by its stronger neighbor, and it 
is difficult, if not impossible, to catch the transmitted 
words amid the din-compared to the noise of a pot 
boiling-caused by the telegraph. Still more fatal to 
all telephonic communication is the presence of an 
electric lighting system in the vicinity of telephone 
wires, the powerful current npcessary for lighting pur
poses cansing " an incessant roar that renders speech 
an impossibility. " Many plans have been tried for over · 
coming the unpleasant consequences of ind uction, the 
most successful of these being that of using an ad
ditional return wire instead of utilizing the earth for 
the completion 01 the circuit. The two wire!! are placed 
in close proximity, with the result that the disturbing 
influence is completely neutralized. 

are recorded, and the disease is said to be common in points-a single row on one side, termed the clinch 
horses. poiLts (Fig. 1), and a double row of points on the other 

Modification of Habits in Ants through Fear of 
Enemies.-Dr. H. C. McCook gives an account of an 
unsuccessful raid which he witnessed of Formica 
sanguinea on a nest of F. fusca. The instinct for kid
napping has appeared to develop, on the part of those 
tha� are the victims, a corresponding strengthening of 
instinct in the way of concealment. When the latter 
are not exposed to the acts of the former, they raise 
above the surface of the ground a mound of more or 
less considerable size, and over its summit and at the 
base the gates are scattered without the least attempt 
at concealment. But when a colony of their enemy is 
near, they omit or diminish elevations above the sur
face, their gates are few and cunningly concealed, and 
quantities of rubbish are scattered around, with the 
evident intention of hiding the locality of their nest or 
making the approach to it more difficult. A similar 
faculty has been observed in Formica schaufussi. 

a 
Clinch. 

b Take up. 

Fi�. I .-TALCOTT'S BELT HOOK. 

side of the hook, which hold in the belt by wedging it 
agaiust each other, and they are not as long as the 
belt is thick. But the clinch points, being longer than 
the belt is thick, are riveted down as shown in Fig. 2. 

Whenever the belt becomes slack and requires to be 
shortened, it can be pulled away from the double row 
of points, marked " take up," and, after cutting to the 
right length, the belt can be quickly replaced on the 
same points. The fastener is light and narrow and 
the edges rouuded and beveled, so they will be perfectly 
smooth when the belts are sli pped by hand. This belt 

Clinch. 

In no direction has telephony progressed more than 
in the extent to which it has been adopted as a conve
nient mode of communication. Alread y the telephone 
exchange system is being worked in almost all the 
principal cities and towns of Europe and America. 
Paris has its central exchan'ge, with nearly a thousand 
wires converging upon, besides several branch ex
changes connected with, the central one. The Parisians 
avoid the unsightliness and danger of a great network 
of overground wires by placing the telephone wires in 
the sewers. In Belgium there are not only exchanges 
for tel ephonic communication within the towns, but 
those of different localities are connected by trunk lines, 
a much wider area of intercommunication being thuR 
established. Nowhere is  the system better organized 
than in Berlin, where there are four exchanges, .besides 
two public telephone offices, in which any person, on 
payment of sixpence, is permitted to have five minutes' 
conversation with allY one whose house is connected 
with the central office. The Berlin Bourse is also pro· 
vided with nine chambers, in which the necessary quiet 
for holding telephon ic communication is  obtained by 
the thick padding of the chamber walls. The telephone 
industry has, however, made the greatpst progress in 
the land of its birth, there being telephone exchanges 
in at least 860 towns in the United States. In New 
York alone there are exchanges with over 7,000 sub
scribers, besides 2,500 private telephone wires.-Extract 

Action of the Ultra- Violet Rays in the Formation of 
Flowers.-Prof. .T. Sachs gives details of the experi
ments from which h e  has come to the conclusion that 
the ultra-violet and invisible rays of the solar spectrurn 
are especially efficacious in the development of flowers. 
The experiments were all made upon the nasturtium 
(Trop<£olum majus). If the rays of the sun are made 
to pass through a solution of sulphate of quinine, the 
ultra-violet rays are entirely absorbed or transformed 
into rays of less refrangibility, and which are visible 
and of a light blue color. If a plant is made to grow 
behind a screen of SUlphate of quinine, the vegetative 
organs are normally and luxuriantly developed, but 
the flowers are almost entirely suppressed. Twenty-six 
plants thus grown produced only a single feeble 
flower, while twenty-six plants grown under similar 
conditions behind a screen of water of the same thick

. from I1'on and Steel Trades Journal. 
.. . . . .  

ness produced fifty-six flowers. 
Prof. Sachs believes that extremely small quantities 

of one or more substances formed in the leaves cause 
the formative materials which are conveyed to the 
growing points to take the form of flowers. Acting 
like ferments, an extremely small quantity of these 
flower-forming principles may act upon large quantities 
of plastic su bstances. It may be assumed, then, that 
there are three distinct regions of the solar spectrum, 
differing in their physiological action : the yellow rays 
and those near them cause the decomposition of car
bonic dioxide, and are active in assimilation ; the visi
ble violet and the blue rays are the agents in movements 
of irritation ; and the ultra-violet rays are those which 
produce in the green leaves the substances out of which 
the flowers are developed. 

Sheaths of Alg<£.-Some important observations 
bave re<)ently been made on the substance of which the 
sheath that invests the filaments of some algl1l is com
posed. Herr G. Klebs maintains that it 'is not formed 
from the cell wall, but from the contents of the cell, 
through the cell wall. The sheath substance differs 
from the ordinary mucilage in not being dissolved by 
alkalies. 

Rabbits in Austmlia.-Australia is overrun with 
rabbits, and vigorous measures are now making to re
duce their ' numbers. Notwithstanding that eighteen 
millions of these animals have been destroyed in less 
than three years, their number is still so great that 
sheep can find nothing to browse upon and are obliged 
to abandon their fields before this invasion. In the 
colony of Victoria, the government has already spent 
24,000 pounds sterling for the destruction of the pest, 
and private initiative has devoted no less than 15,000 
pounds in similar efforts. Land that formerly sold at 
high figures can now be bought for 10 shillings per acre. 
More than twelve million acres are overrun, and where, 
in 1875, 700,000 sheep were raised, no more than 100,000 
are now raised. This represents an annual loss of about 
480,000,000 pounds sterling. 

Root BUds.-One of the distinctions between roots 
and stems was formerly stated to be the appearance of 
leaf buds on the latter and their absence from the 

- Take up. 
Fatal Encounter D'lth Sh ark • •  

.Tames E. Hamilton, the mail carrier between Miami 
and Lake Worth, on the South Atlantic coast, was de· 

, voured hy man eaters at H illsboro Inlet, on October 18. 

Fig. 2.-AS APPLIED TO BELT. 
hook is extensively used and gives much satisfaction. 
W. O. Talcott, of Providence, R. I. , sole manufacturer, 
will send samples free. 

. . .  , . 
Procre •• In TelephoDY. 

Few inventions of modern times took the public more 
by surprise than did the telephone, a result due not 
more to the marvelousness of the thing done-namely, 
the transmission of spoken words along a telegraph 
wire-than to the simplicity of the means by which it 
was accomplished. Seldom, also, has an invention 
given rise so soon to an important industry. Five years 
ago the telephone was being viewed by the sa'Oants of 
the British Association with the interest attaching to 
the very latest novelty in scientific toys. It is now em
ploying in the United Kingdom alone more than ten 
millions of capital, and earning over $750,000 in divi
dends. The practical instrument of to-day, however, 
differs considerably from the scientific toy patented by 
Professor Bell. 

For communicating over short distances, as between 
the various parts of a house, or between nei�hboring 
premises, the ori�inal Bell telephone is a sufficiently 
satisfactory instrument. Its currents, however, are too 
feeble for telegraphic circuits of any considerable 
length. Modifications have been made, with the view 
of adding to the volume of sound. Edison was the first 
to effect this, by causing the diaphragm spoken against 
to press upon a carbon button ; and Professor Hughes 
carried the use of carbon still further in his invention 
of the microphone. By the employment of the latter; 
the lowest wh isper was found to be loudly reproduced 
in the telephone. 

The original Bell receiver has been but slightly mo
dified, with the result, however, of giving increased 
loudness. It is now the opinion of competent elec
tricians that the telephone, as a ppeaking instrument, 
is well nigh perfect, and that the difficulty of making 
it practically useful uoder all circumstances is almost 
wholly due to disturbing external influences. 

A hundred miles is as yet the maximum distance 
through which speech, or indeed any definite sound, has been transmitted by submarine ' cable. The chief 

He was a stout, athletic young man, and carried the 
mail between the two places, a distance of seventy-five 
miles, on his back, wal king on the beach most of the 
way. The inlet is a dangerous crossing, the back 
waters of the Everglades meeting the tides and pro' 
ducing heavy and dangerous seas. Sharks of the most 
ravenous kind abound there. An old fisherman named 
Waring, who was within half a mile of Hamilton when 
he began crossing, describes the tragedy as a 1Jorrible 
occurrence. When Hamilton reached the midd le of 
the inlet the sharks flocked about his boat, leaping ten 
feet or more out of the water in their eagerness to get 
at human flesh. 

Hamilton fought them with his oars, but soon both 
were bitten off and dashed out of his han ds. Then 
they assailed the boat, tearing huge pieces off the gun· 
wale. Soon it began to sink, and Hamilton became 
stu pefied with fear. Another blow on the frail boat, 
and he was th rown headlong into the masses of fierce 
sea wolves. One shriek of agony, and all was over. 
The sea was dyed for yards around with his life blood. 
Searching parties were sent out, but nothing was 
found. Hamilton's death was such a horrible one that 
no mail carrier over that route has yet been secured. 

Agglomerate Leelanche •• 
MM. Bender and Francken give the following recipe 

for making agglomerate Leclanche cells : 
Manganese peroxide . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  _ . .  

Graphite . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  . .  

Per cent. 
40 
44 

Gas tar . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 9 
Sulphur . . . . . . . . . . . . . . . . . . . . . . . . .  _ . . . . . . . . . . . . . . . . . . . . . . . .  . 

Water . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  . .  
0'6 
6'4 

These substances, says the Rl31)ue Scientijique, are re
duced to a flne powder-gas tar and 'water apparently 
included-they are then carefnlly mixed, placed in a 
mould, and strongly compressed. The mixture is then 
gradually raised to a temperature of 350· C., which not 
only evaporates the water, but also drives off the vola, 
tile elements of the gas tar. This result is aided by the 
presence of the sulphur. A portion of the sulphur com, 
bines with the gases derived from the tar and disap
pears, while the remainder is said to combine with th� 
solid ingredients, producing an unas�ailable compound, 
by a transformation analogous .. to that of the vulcan: 
ization of India rubber. 

. 
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THE STATUE OF CHRISTOPHER COLUlIBUa AT 

BARCELONA, SPAIN. 

On Friday, October 12, 1492, the land of the western 
hemisphere was first sighted from the fleet of Colum· 
bus. The night before, Columbus had discerned a 
light, and in the award of the gift of money and other 
favors by the crown of Spain to him who first saw land, 
the prize was adjudged to belong to the great admiral. 
In a few years the fourth centennial of the discovery of 
America will be at hand. America, Italy, and Spain 
may then join in the celebration of the deed of the 
great Italian sailor. 

On April 3, 1493, Columbus embarked from Barce
lona to carry to the monarchs of the world the news of 
his achievement. This city, one of the most active and 
enterprising in Spain, has 
ueen unwilling to lose even 
this small share in the 
glory of Columbus. In his 
second voyage, the admi· 
ral was accompanied by 
a number of Catalonians, 
the Treasurer Santangel, 
El Capitano Margarit, Fra 
Bernardo Boyl, first patri
arch of the Indies, and 
twelve missionaries from 
Monserrat. These too the 
City of Earls, as Barcelona 
has been entitled, does not 
desire to leave unremem
bered. The city erects, 
therefore, a magnificent 
memorial to Columbus and 
the Catalonians who assist
ed him. It includes a 
memorial landing * and a 
colossal statue. The latter 
we here illustrate. For it 
we are indebted to our con
temporary, La llustra
cion. We may first say a 
few words of the memorial 
landing. 

In September, 1881, a 
national competition for 
designs for a memorial to 
Columbus was opened Ull
del' the auspices of the 
city of Barcelona. The 
central executive unani
mously accepted the plans 
of the architect Don Caye
tano Buigas Monraba. A 
great plaza on the water's 
e d g e is provided with 
several flightR of wide steps 
descending to the sea. 
Toward each side of the 
terrace are carried out two 
extensions, in the some
what conventional shape 
of bows of vessels of the 
fifteenth century, designed 
to recall the two undecked 
caravels of the original 
fleet, the Pinta and Nina. 
By balustrades of r i c  h 
design, and by statuary, 
the landing is still further 
ornamented, and it is 
flanked by two I i  g h  t s  
upon advanced points. 

JatuttRt �mtritau. 
GaU oC Criminal •• 

A curious study has been made by Dr. Peracchia of 
the differences between criminals and law-abiding citi· 
zens as exhibited by their walk (La Riforma Medica, 
No. 147, 18t!7). The author first made a number of 
observations to determine the conditions of normal pro
gression, and found that in good people the right pace 
is longer than the left, the lateral separation of the 
right foot from the median line is less than that of the 
left, and the angle of deviation of the axis of the foot 
from a straight line is greater on the right side than on 
the left. But this is not all. Dr. Peracchia has not only 
shown us how we may distinguish criminals in general, 
bu t has laid the beginnings of the differential diagnosis 
between various sorts of evil-doers. The following are 

American Mechanic •• 
The following is an extract from an article by PI·.of. 

Dieffenbach, in illustration of what he acknowledges 
to be a fact-that American mechanics placed side by 
side with European artisans, the former show in a very 
short time their superiority. It il! a manly confession 
of what is very generally known by every impartial 
observer. We give the extract in the Professor's own 
words : " More surprising still is the influence of North 
America upon handicrafts, and especially on the whole 
domain of mechanical technology. Here there is sti l l  
a very wide difference between Germany and the 
United States. While our chemical technology has 
been distinguished by extraordinary advances, in con
sequence of which our chemical manufactures have 

recently conquered a mul
titude of new markets, our 
mechanical technology has 
not developed at the same 
rate. What an American 
workman is able to accom
plish by means of theEe 
tools may be seen by an 
example. 

" The writer of this arti
cle spent a portion of 1878 
and 1879 in Leipzig. where 
he b e c a m e  acquainted 
with a manufacturer of 
boots and shoes. One day 
an American applied fur 
work. , He stated that he 
had come to Germany on 
account of his son, who 
had a talent for music, 
and whom he wished to 
have educated at the con
servatory. H e  s a i  d h e  
was looking for work in 
order to pay his son's ex
penses, and he desired to 
use the tools that he had 
b r o u g h  t o v e r  f r o m  
America. The manufac� 

tllrer agreed. Now, the 
American appeared at his 
place daily, looked neither 
to the right nor to the left, 
but attended to his work 
to the last stroke of the 
bell. The manufacturer 
soon noticed that he had 
obtained a man fully equal 
to the German hands in 
thoroughness and s k i  I I ,  
and capable of turning out 
three or four times as much 
as any other, thanks to 
his exemplary diligence 
and his American tools. 
Wages being paid by the 
piece, the man e a r n e d  
more than enough to sup
port himself and his son." 

---+. _ +.---
Doing Repair. In a 

Hurry. 

The statue of Columbus 
is also by a Spanish artist, 
D. Rafael AtcM. It is of 
colossal size, being 20 feet 
in altitude. The spirihd 
engraving gives a �ood 
idea of the vigor and ani
m a t i o n  of the design. 
With intent and piercing 
gaze, the discoverel' can be 
imagined pointing into the 

STATUE OF CHRISTOPHER COLUMBUS, IN BARCELONA. 

The Manufacturers' Ga
zette is quite right in its 
assertion that l a c k  o f  
judgment c a u s e s  m o r e  
trouble in a machine shop 
than anything else. It is 
liable at all times to make 
trou ble for the workman, 
the foreman, and the cu&
tomer alike. This is par
ticularly noticeable on 
repair work which comes 
in a hurry and is wanted 
in a bigger hurry. There 
is no time for the foreman 
to think what is best to do 

West, the goal of his pilgrimage, and towara the land 
of whose existence he had so little idea. The figure 
carries with it the idea of a human being through all 
the drapery encircling it. This alone is a tribute to its 
excellence. as such figures so often a}>pear but sculp
tured clothing. But here it is not too much to say that 
through all the accessories the representation of the 
living, breathing life of the man is discernible, and we 
can conjure to ourselves that the distant light on the 
American island is pictured on his retina and telling 
him that the end of his voyage is near. 

.. I • •  " 

IN a communication to L'Electl'icien, Captain F. 
Pescetto points out that a copper lightning conductor 
will protect a larger area than an iron one of equal re
sistance will do, since the self-induction of iron is very 
much greater than that of copper. 

• See SCIUlTU'lC AlnImo.Q( Sl1l'l'LlI,,1. No. 401. 

the distinguishing characteristics which his observa
tions have enabled him to formulate : 

1. Thieves. -In those who are predisposed to appro
priate the property of others, there is a pronounced 
widening of the base of support, together with a very 
long step. 

2. Assassins.-In thbse who have murder in their 
hearts, the base of support is n ot as wide as it is in 
thieves, since the angle rormed by the axis of the foot 
with the median line h! less obtuse, but the sinistrality 
betrayed by their footprints is very marked. 

These discoveries are of a very interesting character, 
and the American Analyst suggests that if the criminal 
could be induced to walk before the honest man, in· 
stead of following him as he usually does, they might 
also be put to a practical use, for then , good citizens 
could diagnose the rogue by his tracks, and might thus 
be enabled to .escape robbery or· assassination, as the 
case might be. 

under the circumstances. 
The customer comes with the job and wants to take it 
right back again, no matter if the services of moulder, 
forger, and machinist combined are required. He asks 
Mr. Foreman how soon the job will be finished, and pro
bably induces the foreman to cut the time down one
half. The customer is back when the stipulated time 
arrives, if not before, and stays until the job is done, 
follows him all over the shop, bangs over the job, makes 
the workmen fidgety asking questions and making sug
gestions, besides having the foreman chase up the work
men. He finally gets the job done, and thanks his 
stars that he stayed at the shop, for he is sure that if he  
had not, the job would have taken twice as  long. 

The result of such personal overseeing is, in nine 
cases out of ten, that the job has taken at least twenty
five per cent more time, because the majority of ma
chinists get nervous while a stranger is standing watch
ing thell.l, alld IQs� their head,. and the consequence is 
not only time. but quality of workmanship. is lost. 
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ENGINEERING INVENTIONS. 

A car coupling has been patented by 
Messrs. Jonas Potter and John W. and William M. 
Hess, of Morrellville, Pa. It is of simple construction, 
and designed to couple with an opposing coupler of 
greater or less height, being so constructed that the 
coupling pin may be held out of engagement with the 
link when it is desired to shunt a car by bumping or to 
drive a car forward or back on the track. 

• • •  
AGRICULTURAL INVENTIONS. 

A check row planter has been patented 
by Mr. James Dunkin, of Bridgeport, West Va. It is 
designed to plant corn or other seed in straight rows 
both ways by II system of markin� which shall be easily 
discerni ble, and embodies an arrangement of dropping 
devices for depositing at the same time a quantity of 
fertilizer. 

A combined cultivator, harrow, and 
seeder has been patented by Mr. Dalton Walls, of Ap· 
pleton, Wis. Tbis invention relates to a former pa· 
tented invention of the same inventor, and provides a 
seeder attachment, a lateral adjustment of the axle and 
forward supporting bar, and the adjustment of the seat 
and shovel beams, with other novel features. 

A plow has been patented by Mr. 
George Wolverton, of Charles City, Iowa. The plow is 
of that class whose beams are pivotally secured to the 
standard and adapted for adjustment vertically to vary 
the depth of the furro\Y, the standard being forked at 
its npper end, the beam resting between the forked 
ends npon a bolt passing through them, and the con· 
struction being light, strong, and inexpensive. 

A hay loading machine has been pa· 
tented by Messrs. Matthew H. and Leroy Arnold, Ed· 
ward P. Mitchell and Ruben F. Taliaferro, of Hueneme, 
Cnl. A rake is supported at the front end of a truck 
which has a vertical fixed post, there being a bar with 
a universal and permane"t connection with the back of 
the rake and the lower end of the post, with mechanism 
for raising the rake and outer end of the bar and swing
ing them outward, with other novel features. 

• • •  
lIIISCELLAlfEOUS INVENTIONS. 

A reversible car seat has been patented 
by Mr. John M. Sauder, of Harrisburg, Pa. It has a 
united seat and back supported on a base, with arms 
pivoted on the base and connected with a head, forming 
a nniversal joint with a plate on the bottom of the seat. 

·A mattress protector has been pa· 
tented by Mr. Duucan W. McKinnon, of North Sydney, 
Nova Scotia, Canada. It cousists of a pointed tube 
adapted to penetrate and pass through the mattress, in 
connection with a waterproof blanket with which the 
tnbe is connected. 

A folding vehicle seat has been pa· 
tented by Messrs. Samuel and George Penfold, of 
Guelph, Ontario, Canada. It is so made and mounted 
that it may be nsed in connection with the vehicle body 
either as a siugle or a double seat, and so the body will 
appear in proportion with the seat nsed in either form. 

An animal trap has been patented by 
Mr. John W. Jones, of New'York City. It is a trap in 
which decoys are used in the bait chamber, closed bY 'a 
glass in front, and provided with a mirror to reflect the 
decoys, a separate trap chamber being provided to 
catch the animal. 

A game trap has been patented by 
Mr. Tony AJexander, of Bogue Chitto, Miss. It is a 
device by which animals passing over the trap are 
caught around the body or neck without injuring their 
fur, the invention covering various novel features of 
construction and combinations of parts. 

An animal trap has likewise been pa· 
tented by the same inventor, containing somewhat 
similar features, the invention consisting of hinged 
catches adapted to engage jaws or prongs, a platform 
being pivoted on the catches and resting against the sides 
of the jaws when the catches engage the latter, the trig. 
ger operating with great ease and certainty. 

A rubber boot has been patented by 
Mr. James F. Shaw, of Jackson, Mich. It has an open
ing in its instep covered by a flap, with means for hold· 
ing the flap firmly against the leg of the boot to adjust 
the opening, so that rubber boot. thus made can be 
readily drawn on over other boots made of felt or 
knit fabrics, etc. 

A breech loading fire arm has been 
patented by Mr. Wilhelm Sonnenberg, of Winona, Minn. 
It has a device for locking the barrel on aud unlocking 
it from the stock, means for setting the hammers and 
triggers when opening the barrel, and a device for lock
ing the triggers antomatically by the device for locking 
the barrel on or unlocking it from the stock. 

A gate has been patented by Messrs. 
Edward R. and Solomon C. Chase, of Findlay, Ohio. 
n is adapted to slide sidewise, and has a slotted lever 
connected with it, with arms near its fulcrum, a spring 
lever, and other novel features, whereby the gate may 
be opened or closed from either side, and may be oper· 
ated by a person in.a vehicle. 

A flood fence has been patented by 
Mr. Henry D.  Merrill, of Columbu., Ind. It consists 
of posts fixed in the bed of the stream, with curved· 
plates having stops arms attached to them, aud a log or 
beam carrying pickets suspended from the posts, the 
end pickets engaging . the stop arms, with other novel 
features. 

A ('..an washer has been patented by 
Mr. Sylvanus Roberts, of Chester, N. Y. It is an im· 
. proved device ' for washing milk cans inside and out, 
consisting of a box with adjnstable lid carrying brn8hes 
on its inner face .to engage the outer surface of the can, 
and an expansible frame with brushes for insertion in 
the can, with other'novel features. 

An inkstand has been patented by Mr. 
JouRney, of New York City. It.has & eover which 
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swings from a pivot above the m k  well, a hand piece 
being connected to the cover in front of the well, so 
that the act of dipping the pen will swing the cover 
back from over the well, t.he cover dropping of its own 
weight to close the well when the hand is removed. 

A trace carrier has been patented by 
Mr. Austin McNally, of Cascade, Iowa. It has a block 
of soft India rubber fltted in its crown and projecting 
down between the prongs on which the cock eyes are 
placed, the prongs being slightly' curved toward the 
center of the holder, so the rubber will hold them and 
there will be no danger of their casual detachment. 

A knockdown box has been patented 
by Mr. John Hotham, of Hillside, Pa. It has a main 
body composed ot sheet metal side pieces and sheet 
metal end pieces hinged together, the top and bottom 
heing united to the edges by flanges in such way that 
they can be readily removed, when the body will 
collapse and the whole can be shipped flat. 

A dish for table use has been patented 
by Messrs. James M. Sanders and William A. Stamats. 
of Morrisville, Ohio. It bas a bowl portion and side 
wings or flanges of concave form, with a back wing, 
flange or receptacle, making a dish with various recep· 
tacles, whereby one dish will answer for a variety of 
pnrposes. 

An overshoe has been patented by 
Messrs. Michael M. Clark and Peter McKernan, 01 
Shenandoah, Pa. It has a stamped sheet metal bottom, 
with flange, and a stamped sheet metal heel, com· 
bined with a metal top sole, a leather upper and 
heel part being secured to the flange of the 80le and the 
npper edge of the metal heel. 

A seal lock has been patented by Mr. 
Amos Standing, of Duquoin, Ill. Combined with an 
apertured front plate and a slotted sliding bolt is a 
fra!:ile seal fitting in the slot of the bolt and a lock 
device engaging the npper edge of the seal, with other 
novel features, the construction being simple and 
dnrable. 

A dump cart has been patented by 
Mr. Thomas J. Flanigan, of Butte City, Montana Ter. 
It is especially applicable for the carting of minerals 
and stones, being so constructed that such materials 
will not wear away the parts as they are being carted or 
dumped, the invention covering various novel details 
of construction. 

An indexed book has been patented 
by Frank Rosewater, of Cleveland. Ohio. It has at its 
opening edge a series of tags 'in oblique rows, each row 
representing a section of pages, and the inner edge 
of the cover has a series of subdivisions indicating by 
their position the fractional part of the space hetween 
the rows of tags. 

A bustle has been patented by Mr. 
Cecil M. Durnil, of Fayette, Mo. It is made of adjust
able bows hinged to a main wire formed with top and 
bottom curved wires, so that It may be adjusted both 
as to width and depth and attached to the body at or 
below the waist, closing np to the body under pressure 
and afterward assnming its designed proper shape. 

An improvement in hames and rings 
therefor has been patented by Mr. Thomas 8. Alexan
der, of Meriden, Conn. A section of the haine is pro
vided with a shouldered post adapted to receive or 
carry the hame ring or terret. which has an apertnre 
through which the post passes, so that the rings can be 
readily attached or detached. 

An improvement in drawing instru· 
ments, calipers, etc., has been patented by Mr. Frank 
Miller, of New York City. The arms or' jaws extended 
to form the.working points are screw- threaded on op
posite converging surfaces, in combination with an in
ternally screw· threaded nut, to proviile for a more con
venient and accnrate adjustment of the jaws or mem
bers to and from each other. 

An automatic fire extinguisher and 
sprinkler has been patented by Mr. James H. Lynde, 
of Manchester, Lancnster County, England. It has 8 
fusible seal and a selll-protecting composition of par· 
alllne and barium between the water spac� and the seal, 
to prevent leakage while the solder is fusing, and 
insure complete separation of the joint before any wa
ter from the supply pipe is permitted to reach it. 

A hand rock drill has been patented 
by Mr. Angust J. Becker, of Mount Carmel,'Pa. It con· 
sists of a cutting tool having a shank fitting into the 
hollow shank of the holder, an annnlar log or lugs 
being formed on the cntting tool, and fltting into cor· 
responding recesses on the lower end of the shank of 
the holder, making a cntting tool that can be readily 
removed to facilitate grinding. 

A washing machine has been patented 
by Mr. Seth W. "'arren, of Olean, N. Y. The tub has 
at its sides guide strips an<l at its ends curved strips, in 
connection with a rnbber, the body of which is curved 
in the arc of a Circle, with rows of cells and upwardly 
opening valves on its nnder side, whereby the water is 
repeatedly forced throu\th the fabrics, and the rubber 
has a combined, rocking and reciprocating motion. 

A cork fastener has been patented by 
Mr. Charles Von der Linden, of Rhinebeck, N. Y. It 
consists of two plates of metal, each bent twice at 
right angles in the same direction, forming long and 
short arms, the longer arms being pivotally connected 
by a rivet and the shorter arms having their extremities 
concaved to fit them to the neck 01 a bottle, making a 
binder fitting over the cork and under a flange in the 
neck of the bottle. 

Feathering blades of paddle and other 
wheels form the subject of a patent issued to Mr. Amos 
H. Carpeuter, of Stockton, Cal. Blade arms are jour. 
naled at their centers in transverse apertures of the 
mailr sbaft, longitudinlll movement being prevented by 
collars, there being rings on the shaft having cam sur· 
faces which operate rods connected with a crank or 
lever attached to each blade arm, with_ other novel 
features. 

A pitman or pump rod has been pa
tented by Mr. John F. Loomi8, of Shelby, Iowa. Com-

bine<l with two sections of the ' rod are right-angular 
springs, clamps and spacing blocks being IIrranged be· 
tween the portions of the springs at right angles to the 
rod, with other novel features, the invention being an 
improvement on a former patented invention of the 
same inventor, to make such rods elastic for taking up 
strains and jars. 

A shade or globe holder has been pa· 
tented by Mr. William J. Stratton, of Brooklyn, N. Y. 
It has a ceutral ring with three or more outwardly ex. 
tending arms, the arms bent to form shoulders, below 
wb ich they extend ' downward in substantially ver· 
tical lines. the end of each of the vertical sections carry· 
ing a centrally apertured and internally threaded hlock, 
there being screws within the blocks which serve as 
the direct supports of the globe. 

A dump cart has been patented by 
Mr. Frederic H. Evans, of Brooklyn, N. Y. The cart 
bodies have trunnions supported in bearings mounted 
to the rear and above the axle of the cart, the use of the 
crank axle being avoided, and also the necessity of 
adjusting and removing a tail board, while there is no 
rush and jar of the cart body, and the invention is ap
plicable to a four·wheeled vehicle as well as to one of 
two wheels. 

A combined shaping and sawing rna· 
chine has been patented by Mr. William Huey, of Sea· 
ford, Del. This invention covers a novel construction 
and arrangement of parts in a machine which will at 
one operation cut off and saw out a round disk from a 
block or bolt of wood, to form the bottom of a fruit 
basket or measure, or the head of a keg or barrel, and 
will also cut staves with their croze, tapered shingles, 
etc. 

A lever handle for agricultural imple· 
ments has been patented by Mr. William E. Wagner, 
of Sheridan, Wyoming Ter. This invention relates 
to ratchet or bol t levers such as commonly employed, 
the lever having a handle extending at right angles, 
with a bolt or ratchet trigger having a handle extend· 
ing in a line substantially parallel with that of the 
lever handle, so that in throwing the lever proper the 
trigger handle may be held against the lever handle 
without undue strain on the part of the operator. 
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NO VEMBER N l1MBER. 

T A B L E  O F  C O N T E N T S. 
1. Elegant Plate in Colors of Three Frame City 

Dwellings, costing Two Thousand Five Hun· 
dred Dollars each, with fioor plans, sheet of 
details, etc. 

2. Plate in Colors of a Frame Dwelllng, situated 
at Belleville, ·N. J., costing Two Thousand 
Five Hundred Dollars, with full specifications, 
fioor plans, sheet of details. etc. 

3. Page Engraving of HolbrooJl: Ha.ll, New York 
City, an Eight Story Apartment House, lately 
condemned for dry rot. 

4. Plans for a School House costing between Eight 
and Nine Thousand Dollars. 

5. Half page Engraving of a Residence at Batten· 
hall Park, Worcester, England. 

6. Perspective view, with fioor plans, of a Dwell· 
ing costing Four Thousand Five Hundred 
Dollars. 

7. Drawing of a Reception Pavilion, Geneva. 

8. Illustration of the New Railroad Men's House, 
New York. A Club House costing One Hun. 
dred Thousand Dollars. 

9. Design of an Attractive Residence at Minne· 
apolis, Minn. 

10. A Church of moderate cost, with first story 
plan. Intended for 4IiO seats. 

11. Engraving of a Two Story an� Attic House 
erected at Montclair, N. J'J With fioor plans. 
Cost, Thirty·seven Hundrea Dollars. 

12. A Thirty·five Hundred Dollar Dwelllng. Per. 
spective and fioor plans. 

13. Page Engraving of the New Monument and 
Tomb of M. Thiers, Cemetery of Pere 10. Chaise, 
Paris. 

14. Design for an Entrance. Half page engraving. 

15. Perspective and fioor plans of a House costing 
Three Thousand Eight Hundred Dollars. 

16. Design for a City Front. W. H. Powell, Archi· 
tect, London. 

AFTER THIRTY YEAR& 

That tbe spine and brain lire Intimately connected, all 
who have ever had spinal disease, or who have witnessed 
the sufferings of any one alllicted with it, can attest. 
The suffering generally is of the-keenest character, and 
usually greatly prolonged. It seems a mystery how the 
human frame can survive. the agonies frequently en
dured, .and one 'is led to . wonder if the body is not 
toughened In the llame of pain so that It Is made capable 
to endure more pain. The WatT�n Republican, of Wil· 
liamsport, Warren County, Indiana, printed the follow
Ing in '�ugust last : 

., Rev. Colbrath Hall, of Pike, was in town yesterday. 
looking hale and bearty. He reports the wonderful reo 
covery of his wlfelwithin the last eighteen months, after 
being Is confirmed invalid for over thirty years from 
spinal trouble. 'She, about eighteen montbs agO, began 
the use of the Compound Oxygen Treatment, and attri
butes her recovery to the use of that medicine. She Is 
now able to walk, get into and out of the buggy. take 
rides, etc. All acquainted with Mr. Hall and his family 
win rejoice with them in this remarkable recovery." 

In a letter dated"West Lebanon, Indiana, September 2, 
1885, Mrs. Sarah H. Hall wrote, inclOSing the article ami 
pronouncing it correct. 

Send to Drs. Starkey & Palen, 1529 Arch Street, Phila. 
delphia, Pa., for the last number of HEALTH AND LIFE, 
which is sent free to all 8)tplicants ; aJso the treatise on 
Compound Oxygen, a valuable little book of two hundred 
pages. 

The charge for Insertion under thUJ head is One Dollar 
a linefor each insertion .. alxmJ; eight worda to a line. 
Advertisements must be received at publica/ion office 
as ea1'11l as Thu1'sday morning to appea1' in next isme 

Lathes for cutting irregular forms a specialty. See 
ad. p. 285. 

Wanted-Large second-hand slotting machine, in fai 
order. Address. with full particulars. U Slotter," P. 0 
Box 77.l, New York. 

For the best and cheapest 4 Horse Engine, addres 
Peter Walratb, Chittenango, N. Y. 

All Books, App., etc. cheap. School of Electricity, N.Y 

Perforated metals of all kinds for all purposes. The 
Robert Aitchison Perforated Meta! Co., Chicago, TIl. 

For the latest improved diamond prospecting drills 
address the M. C. Bullock Mfg. Co., 138 Jackson St. 
ChicagO, 111. 

The Railroad Gazette, handsomely illustrated, pub· 
lished weekly, at 73 Broadway, N ew York. Specimeu 
copies free. Send for cataiogue of railroad books. 

The Knowles Steam Pump Works, 113 Federa 
St., Boston, and 93 Liberty St., New York, have just is 
lued a new ca.talogue. in which are ma.ny new and im 
proved forms of Pumping Machinery of the Single and 
duplex, steam and power type. This catalogue .... III be 
malied free of charge on application. 

Link Betting and Wheels. Link Belt M. Co., Chicago 

Presses & Dies. Ferracute Mach. Co" Bridgeton, N. J 

Nickel Plating.-Sole manufacturers cast nickel an 
odes, pure nickel salts, polishing' composltioDS, etc. $100 
"uttle Won<Ier." A perfect Electro Plating Machine 
Sole manufacturers of the new Dip Lacquer Krlstaline 
Complete outllt for plating, etc. Hanson, Van Winkle " 
Co., Newark, N. J., and 92 and 9' Liberty St., New York. 

Iron Planer, Lathe, Drill, and other machine tools 0 

modern design. New Haven Mfg. Co., New IIaven, Conn 

Supplement Catalogue.-Persons In pursuit of infor 
mation of any special engineering. mechanical. or sCien 
tlfte subject, can have catalogue of contents of the SCI 
.mulc AMERICAN SUPPLEMEYT sent to them f .. ee. 
The SUPPLEMENT contains lengthy articles embracing 
the whole range of onJiCineering, mechaniCS, and physical 
.clence. Address Munn & Co .. Publishers, New York. 

The Holly Manufacturmg Co., of Lockport, N. Y. 
will send their pamphlet, describing water works ma
chinery. and containing reports of tests, on application. 

Prnoer, 113 Liberty St., N.Y. $1 per yr. Samples free. 

We are sole manufacturers of the Fibrous Asbesto 
Removable Pipe and Boiler Coverings. We make pure 
asbestos goods of all kinds. The Chalmers·Spence Co 
(19 and ell East 8th Street, New York. 

Hartford drill chucks. 3 sizes. Hold to � in., � in 
and � in. Cushman Chuck Co., Hartford, Conn. 

The Improved Hydraulic Jacks, Punches, and Tube 
Expanders. R. Dudgeon, 24 Columbia St., New York. 

Friction Clutch Pulleys. D. Frisbie & Co., N.Y. city. 

Tight and Slack Barrel Machinery a Rpecialty. John 17. Floor plans and perspective of a House for a Greenwood & Co., Rochester, N.Y. See ilIus. adv., p .28. narrow lot. Cost, Four Thousand Dollars. 

18. Perspective and fioor pIaill'! of a Four Thousand Graphite Lubricating Co., Jersey City, N. J. Graph. 

Five Hundred Dollar ResIdence. Ite bushings and bearil:gB, requiring no grease or oil. 

19. Miscellaneous Contents : Putting- Water Heat
inl!' Pipes in Cook . Stoves. iIlustrated.-Cedar 
Shingles.-The Trade Unions.-Some Data on 
Steam Heating.-Plastering.-The Humbling 
Sound in Closed Carriages, how prevented.
Pipes and Joints.-Jack Frost in Water Pipes. 
-The Elfect of Freezi.ng on Cement.-The 
Wood of Thuja Gigantea.-A Dutch Interior. 
-Spontaneous Combustion.-Cement Appa· 
ratus.-How to Repair Stone Steps.-Insulated 
Air Coverings for Steam, Water, and Gas Pipes, 
lIlustrated. - The New Era Radiator, iIlus· 
trated.-Shingle Stains.-Elfects of Snow on 
Marble.-" Alert " Hand Force Pump, lIlus· 
trated. 

The ScientifiC American Architects and Builders 
Edition is issued monthly. $2.50 a year. Single 
copies, 25 cents. Forty large quarto pages, equal 
to about two hundred ordin!try book J!ages; form
ing practica.lly, a large and splendid MAGAZINE 
OF 'ARCHITECTURE, richly adorned with elegant 
plates in colors and with fine engravings, illustrat
ing the most interesting ell;ample.s of Modern 
ArchitectUral Construction and allied subjects. 

The Fullness, Richness, Ch!lllpness, and Conve. 
nience of this work have won for it the LARGEST 
CIRCULATION of any Architectural publication in 
the world. Sold by a.ll newsdealers. 

MUNN & CO., .PuBUSHBR8, 
881 Broadway, New York. 

Quints' patent automatic steam engine governor. 
Correspondence solicited from manufacturers of throt
tle Ilovernor engines. Leonard & McCoy, 118 Liberty 
Street, New York. 

Oata1'rh Cured. 
A clergyman, after years of su1fering from tbat loath' 

some disease, catarrh, and vainly trying every known 
remedy, at last found a prescription which completely 
cured and saved him from death. Any suft'erer from 
this dreadful disease sending a self·addressed stamped 
envelope to Prof. J. A. Lawrence, 212 East 9th St., New 
York, will receive the reCipe free of charge. 

Rod, pin, and dowel machines. 1,000 to 3,000 lineal 
feet per hour. Rollstone Machine Co., Fitchburg, Mass. 

Graphite Bushings.-Put them on all loose pulleys. 

Patent Rights for Sale. Apparatus for building 
Concrete Buildings and Walls. County rights, $50. State 
rights, iWJO. See descnptive notice in SCI. AMERICAN, 

May 22, 1886. Send for Circulars. Ransome. 402 Mont

gomery St., San Francisco, Cal. 

Best belt hooks are Talcott's. Providence, R. I. 
Send for new and complete catalogue of Scientillc 

Books for sale by Munn & Co., 381 Broadw8l', N. Y. Free 
OD appllcatioD. 

© 1887 SCIENTIFIC AMERICAN, INC.
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NEW BOOKS AND PUBLICATIONS. 

ENGLISH AND AMERICAN RAILROADS 
COMPARED. By Edward Bates Dor
sey, C . E .  New York : John Wiley 
& Sons. 1887. Pp. 142. 

This book contains an essay for which the Norman 
gold medal was awarded by the American Society of 
Civil EDgineers. The least we can say of it is that the 
medal was most worthily bestowed. The work is aD 
exhaustive review of finaDcial and other data of Eng. 
Iish aDd American railroads, a summary statemeDt of 
the good and bad points of both, aDd a general com
parison of results. As regards work done by given 
amount of rolling stock, locomotives, etc., the com
parlsoD Is largely in favor of tbe American system. Yet 
the author cODdemDs the weak poiDts of AmericaD 
practice without hesitatioD. Especially does he speak 
of the lack of the block system. This iA to his miDd, 
and very properly, a sine qua lIOn of good railroad work. 
The DarrOWDess of the EDglish cars is quit.e strikiDg. 
Owing to tbe CODstruction of their stone statioD plat. 
forms, bridges, etc., the car bodies cannot be widened. 
HeDce the Pullman cars are much narrower tban with 
us. The story of an Americau engineer receiviDg 2,000 
guiDeas for two hours and a half testimoDy before a 
parliameDtary committee has. to the patriotic practi
tioDer, a very pleasant sound. Wf': commend the book 
to all interested iD the railroads of the world. 

qDired form than plaster of Paris. Drill a few small 
holes in the broken surface of the tooth, drive iu some 
wooden PeJ!8, and build up the tooth with plaster. 
After setting it can be readily shaved to shape, which 
If not obtained at the first etlort, more plaster cau be 
added and the surplus shaved 011 to make the tooth 
perfect. When finished. varnish with shellac as with 
other patterns. 

(6) J. W. P. asks about the process of 
annealing cast iron. and whether it can be done on a 
small scale to advantage. A. Castings of moderate to 
very small size, that are hard. can be readily annealed 
by packing in a cast iron box or a blacklead cruci hIe, 
with burnt core sand or old moulding sand mixed with 
a little pulverized charcoal. Heat to a full red in a 
forge fire or furnace if convenient. Retain the red heat 
for an hour or two, according to hardness of castings; 
thcn allow to cool slowly by covering the fire aDd al
lowing It to die out. A few trials will suggest the pro
per time for keeping up the heat. 

t7) A .  T. W.-The elevation of the outer 
rail does not compensate for the di1lerence in length of 
tbe outer and iuner rail ou a curve. Generally. in a 
free run aronnd a curve. the inner wheel slips because 
the centrifugal force throws the IIange of  the outer 
wheel hard agaiDst the outer rail,  produclDg additional 
friction and pressure npon the outer rail. This may 
be reversed when. by slow speed. the engine has a live 

ELEMENTS OF MODERN CHEMISTRY. By puli on the traiD wheD rouDdiDg a curve ; then the 

Adol phe Wurtz. Third American wheels are pulled bard against the iDner rail. aDd the 

edition. Translated and edited by ceDtrifugal force is not equivaleDt to the draught of the 

Wm. H. Greene, M.D. 132 illustra- enlPne. 

tions. Ph iladelphia :  J. B. Lippin- (8) T. E. C. asks : 1. Is t.here any way 
cott Co. 1887. Pp. 770. to remove the nickel from brass articles that were im· 

. This admirahle little work is well worthy of its dis· perfectly plated ' A. The only way is to refiDish. Acids 
tlDguished author. It gives in clear aDd intelligible will roughen the surface. 2. How to .. sDeIl " brass. 
order the modem views of chemistry. representing A. Do not know the term. 3. How many minerals are 
about such a work as the well known Fownes' Chem- known to science. and which is tbe most valuable ? A. 
istry. It is, accordiDg to the autbor. designed as a text Sever .. 1 thousand. The diamond is most valuable. 
book. but few chemists are not at frequent intervals If you mean meIBls. there are 54 elements counted as 
indebted to snch maDuals as a quick aDd ready refer· meIBllic. though scientists do not all agree as to several 
ence In the course of their work. Mendelejetl's law of ·them. 
and the otber recent chemiclll discoveries or thcories (9) O. T. asks : Wha.t is there that will 
fiDd a place in it. The division and arraDgemeDt is the keep a liquid made of egg and acid phosphate without 
regulation one. begiDuing with hydrogen and goiDg on changing the taste ! A. Add a small quantity of salicylic 
through the elements. metalloids. aDd metals. to or- aCid.,,-

' 
gaDic chemistry. This is fully treated. and forms a . '" 
most valuable part of the work. The Illustrations are, / ··(10) J. R. W. desires a good receipt to 
to a great extent. the familiar ones, but they forlQc ·clear the voice and remove temporary hoarseDess caused 
quite an esseDtial portioD of the book. from speaking aDd siDgiDg. A. Take of beeswax two 

drachma. copaiba three drachms. powder of licorice WITHIN AND WITHOUT. Chicago·.? J. root fom drachms; melt the copaiba balsam with the Thompson Gill, Manager C. & B. wax in a new earthen pipkin ; when melted. remove 
Publishing Co. 1887. Pp. 318. them from the fire, and mix in the powder; make the 

This is a novel supposed to touch upon philosophy. pU Is of three grains each. Two of these pills to be 
legal ethics. aDd religioD. It is in four parts. and seems taken occasioDally three or four times a day. 
to be very brightly written. We are not prepared to (11) W. L. R. asks : 1. What is the give an elaborate opinion OD the author's views. which 
we find summarized in the introdnctory pages. greatest llt'rpendicular height that water can be raised 

with a suction pump? A. About Il8 feet is all that 
can ordinarily be depended UPOD. 83 feet being about 
the ultimate limit. . II. How many.cuble Inches are there 
in ODe gallon. and ·is tbe American gallon or Imperial 
galloD used for measuriDg capacity of tanks? A. A 
staDdard gallon U. S. = 281 cubie inches. and Is equiv
alent to the old EDglish wine gallon. The imperial 
gallon is not recognized in the UDited States. It is  
1l77'274 cubic inches. BINTS TO CORRESPONDENTS. 

1'a.e. and A.ddre •• mnst accompany all letters. 
or no attention will be paid thereto.. This is for our 
information. and not for publication. Re .. erenee. to former articles or answers should 
give date of paper and page or number of question. 

Inqll i rle. 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, each must take his tum. 

Special Wrlt'e n I .... or.atlo n  on matters of 
personal rather than general interest cannot be 
expected without remuneration. 

lIelen &Ule A..erlean Supple.ent. referred 
to may be had at the office. Plice 10 cent.. each. 

Book. referred to promptly supplied on receipt of 
. prlce. 

lUlneral e sent tor examination should be distinctly 
marked or labeled. 

(1) C. S . -The fi ne standard rules, cali
pers. and scales of steel for machinist.' use bave their 
divisions cut in a dividiDI{ eDw-ne, the cntter beiDg 
similar to a diamond lathe tool. It Is OJ* the cheap 
sqnares and scales that are stamped. A few scales and 
tape measures are printed and bit with acid. These are 
readily recognized on Inspection. 

(2) P. G.-For metallic putty joints 
for ftanges : To eqnal parts of white lead and dry 
oxide of IroD (Prince'. metallic paint) 9.dd their bulk 
of fiDe cast iron borings (sifted) ; mix and knead, with 

. the hands. addiDg boiled linsced oil .ulllcient to make 
the mass a sti1f potty. Lay this under the IIange about 
three-sixteeDths Inch thick. draw the IIange down with 
the bolts. hammering the flange aU arouDd to briDg it 
to a solid bearing. Rust joiDts are only made in socket 
joints, or in places where the borings can be driven 
with a calkiDg tool. 

.(II) A. W. M. asks the best method of 
protectiDg a 1 inch steam pipe laid nndergronnd. A. 
A wooden box 4 iDches In diameter Inside for 1 inch 
pipe. coated with tar or asphalt. with notched cleats 
every 12 feet to retaib the pipe in the center of the 
box. Fill in around the pipe loosely with. m iDaral 
wool or pnlverized charcoal, aDd cover without DailiDI[. 
to facilitate repairs if ever fouDd necessary. Lay ,tar 
paper over the joints of cover. 

(4) P. J. F. asks : How is the resinous 
aDd foreign matter precipilated in alcoholic solution of 
Jamaica ginger. retainiD/( the stroDg aroma of the IPD
ger? A. By shakiDg the IIuid extract with � its weight 
of magnesium carbonate and filtering. 2. How is solu
ble eSl!8nce of lemon prepared, so that when dilnted 
with water and sirop It retains the strong aroma of 
lemons without the essence or oil floating on the snr· 
face of the water and.slrup? A. Take fresh lemon peel, 
which. after removing the white. pnlpy portion and 
arInding. ia macerated with dilute alcobol. 

(5) J. M. H;-For restoring the broken 
teeth of a gear for the· pnrpose of a pattern, we think 
there is nOthiDg cheaper or easier worked to the reo· 

(12) J. W. S. asks about how many tons 
of coal the Cunard steamer Umbria consoines per day. 
A. About 350 tons. 

(13) G. W. L. asks : 1. Is there a.ny 
paint for buoys. so that they can be seeD when dark? 
A. Yon can try luminous paint. 2. What can I apply 
to a rope to keep it from rottiDg' A. Dissolve 1 pound 
zinc sulphate in 40 gallons of water and· then add 1 
pound of sal soda. After theStl ingredients are dissolved. 
add 2 OUDceS of tartaric acid. Soak the rope in this 
solution for 24 hours. aDd then dry without wrluglng. 

(14) H. P. asks whether a steam horse 
power Is equal to three actual horse power. A. The 
actual workiDg power of a horse varies very much. 
Experiments give from � to !':i: of the assigned horse 
power of 83.000 pounds raised 1 foot per minute as the 
usual work of horse.. Steam engines are counted ac
cording to the theoretical horse power. and freqnently 
exceed their rating even on this basis. 

(15) W. M. S. asks : 1 .  How is steam 
carried between the cars for steam heating' A. By 
ruhber hose. with a coopliDg made for steam pressure. 
2. Does it freeze between the cars' A. No; it would. 
if DOt discoDnected when not in nse. 

(16) W. E. G. asks if there is any pro
cess by which chiDa and pottery of aDY description 
can be cut or sawed without breaking or chippiDg. A. 
The proceSB of cutting china and pottery is the same 
as for glass. which you will find in SClBNTIFIC AMBBI
CAN SUPPLlIlIlBNT, No. 318. Use a thin wheel of cop
per. as illustrated, for sawiDg. 

(17) C. G. B. w rites: I have gained many 
valuable suggestioDs from your paper. aDd I tbonght 
you might be Interested in the way you can make a Dice· 
looking hall lamp out of a tiD caD. snch as you will fiDd 
in any grocery store; they are used w pnt up all kiDds of 
spices in, and are made very nice. and just the right size. 
11!X7. Where the cover cSlmes 011. make a band of tin 
about 2 Inches wide. Cnt out nicks. Any tiDsmith will 
make you a door in IIDe side for 50 cents, and theD cnt 
out each side aDd put ill glass plates such as are used for 
butter plates or sance plates. I had a friend who 
paiDted mine In Imitation of stained glas8. and the dect 
is very beautiful when the light is placed inside. Then 
J took a round awl or any sharp.pointed Instrument. 
and pnDched little holes all round in a fancy design, 
and hllDg ·glass .peDdants on the bottom. and then 
bronzed the can; and yon would not kDow bbt what I· 

.paid $12 for my lamp. and all this , lamp cost was one 
dollar an1l fift)' cents and a few honrs' work evenings. 

(18) W. H. D • . . asks how to_ etnb�s on 
silk with �old or sliver leaf with a warm stamp with
out staiDing silk. A. Dust the snrface of the siik with 
ftnely �verized gamboee, through a sieve made, b)' 
stretching the .�est cambric over a Ihort tuM of JI8Ite' 

board or tin. Heat the stamp and take up the gold or 
sliver foil aDd press upon the surface. The silk shonld 
lie UPOD a hard CUShlOD. Afterward dust 011 the loose 
powder and leaf with a piece of cotton wool. 

TO INVENTORS. 

An experleDce of forty years, and the preparation of 
more than one hundred thousand applications for pa
tents at bome and abroad. enable us to understaDd the 
laws and practice on both oontinents. and to pos.ess un
equaled facilities for procuring patents everywhere. A 
.ynopSis of tbe pateDt laws of the United States aDd all 
foreign countries may be had on application. and persoDs 
contemplating the .ecuriDg of patents, either at home or 

abroad. are Invited .to write to this olllce for prices, 
which are low. In accordance with the t.lmes and our ex
tensive facilities fo� con.4uctlng the bu.lness. Address 

MUNN .&; CO .. olllce SCIBNTllI'IC AlIlBRlCAN. 1I6l Broad
way. New York. 

Cremator or apparatUll fo bIJrnllllJ refuse. J.  

Hewes . . . . . . . . . . . . . . . . . . . . . .  : . . . .  ; . . . . . . . .  : . . .. . . . . 371;842 
Cultivator, .harrow. IIIUl lMMldar. combined, D. 

Walls . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .. . . 371,807 
Cultivator. snlky, Rice &; Cook. . . . . . . . .  . . . . . . . . . . . .  371.700 
Cultivators. harrow attachment for. O. Nel8ler 31'1,619 
Cut-oll' and .tralner. rain water, F. A • •  1I1� . . ... . · i71,8I7 
Cutter. See Stalk cutter. 

. _ _  , Damper. stovepipe, W. G. Mank . . . . . . . . . . . . . . . . . .. · 81I,ms 
Dental I .. the. R. S. Redman . . . . . . . . . . . . . . . . . . . . . . . . .  >.J71 •• 
Dish for IBble use. Sanders &; Stamats . . . . . . . . . . . . . .  3'1.1.111 
Dolls. method of and means for stUIllDlJ, W. ., 

Flechter . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .. . . . . . . 811.751. 
Door check. S. J. Vance . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  lI'1l,6(6 
Door securer. O. M. Wbltman . . . . . . . . . . . . . . . . . . . . . . .  31'1.6IiO 
Dougb ralslng apparatus. H. H. Parkhill . . . . . . . . . . . 371.WJ 
Dredller, A. K. StoDe . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  371,801 
DredglDg macblne. hydraulic. B. C. Howell . • • • • • • •  871.686 
Drier. See Fruit drier. 
Drill. See Ratcbet drill. 
DrilliDIl maohlne. A. L. Stanford . . . . . . . . . . . . . . . . . . . .  871.859 
Dust collector, C. E. Merrill . . . . . . . . . . . . . . . . . . . , . . . . . 371,851 INDEX OF INVE·NTIONS Dust pan . J. D. McDougal . . . . . . . . . . . . . . . . . . . . . . . . ... . 871.612 
Electric call or .ignal apparatus. G. W. Foster .. , 3il,752 
Electric circuit. connection. Heifner &; Phillips , . . .  311,840 
Electric machines and motors, brush sbifter for 

dynllDlo. E. H. Amet . . . . . . . . . . . . . . . . . . . . . . . .. . . . .  571,536 Por which Letten Patent of' the 

United State. were Granted Electric meter. R. N. Dyer . . . . . . . . . . . . . . . . . . . . . . . . . .  31'1,659 
Electric wires. conductor for. J. Grant . . . . . . . . . . . . .  871.881 
Electric conductors. meaDS for preveDting Induc� 

tion OD, S. C. Drew • • • • • . • • . • • • • • . • • • • • • • • • • • •  0 . . .  371.56':" October 18, 1887, 
Electrlclll lndicator. M. Waddell . . . . . . . . . . . . . . . . . . . . 871,720 

A.ND EA.(JH BEA.RING THA.T DA.TE. Electro-maguetlc brake apparatus. G. T. Woods . .  811.665 
Elevator bucket. J. Cbivill . . . . . . . . . ' "  . . . . . . . . . . . . .  371.5(9 
Engine. See G as engine. Rotary euglne. 

[See note at eDd of list about copies of these patents.] Eraser. slate. J. A. K lenardt . . . . . . . . . . . . . . . . . . . . . . . .  371.589 
Evaporator. See Fruit evaporator. 

Aerial Te •• el . W. N. Hutchln.on . . . . . . . . . . . . . . . . . . . .  371.759 Excavator. hydraulic, R. H. Elliott . . . . . . . . . . . . . . . . 871,561 
Air supply regulator. Smith & BaldwID . . . . . . . . . . . .  371.797 Fence. J. P. Cool . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  371.82\l 
ADlmal trap. T. AlexaDder . . . . . . . . . . . . . . . . . . . . . . . . . .  371.728 Fertilizer distrlbuter, S. H. Everett . . . . . . . . . . . . . . . 371 .881 
Animal trap. J. W. Jones . . . . . . . . . . . . . . . . . . . . . . . . . . . .  371.763 F'ertllizer. tank waste. P. B. Rose . . . . . . . . . . . . . . . . . . .  371.680 
A nimal trap. J. S. McKay . . . . . . . . . . . . . . . . . . . . . . . . . . . .  371.693 File box, A. W. Burr . . . . . . . . . . . .. . . . . . . . . . . . . . . . .. . . . . 371.735 
AnodYDe. S. W. Kincaid . . . . . . . . . . . . . . . . . . . . . . . ... . . .  311.590 File; paper, C. A, Campbell . . . . . . . . . . . . . . . . . . . . . . . . . 871.54.7 
Anti-Induction device. J. Curran . . . . . . . . . . . . . . . . . . .  871.505 Files. mauufacturlng donble cut, W. M. McDou-
Armnlt shields. makln". S. Rauh . . . . . . . . . . . . . . . . . . . .  371,,05 gal . . . . . . . . . . . . . . . . .  ' . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 31'1.778 
Atomizer. F. J. Mitchell . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  371.615 Firearm. breecb-Ioadlng. Lewis &; Lamport . . . . . . . .  311 .005 
Axle box, L. Larsen . . . . . . . . . . . . . . . . . . . . . . . . .. . . . . . . . . .  371,848 Firearm, revolving, J. M. Marlln . . . • . • . . • . . . . . . . . • • •  371,0 
Axle nut. C. E. Bertels . . . . . . . . . . .. . ....... . . . . . . . . . .  a71.663 Fire escape. O. H. Holdridge . . . . . . . . . . . . . . . . . . . . . . .  371,585 
BaIf. See Mall bfll(. . Fire estinguisher for rallway: cars. auto"" .. tlc. J. M. 
Bar. See Grate bar. TierDan . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  371.&·l 
Barrel. E. Pntnam . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  371.700 Fishing device. automatiC. C. McCabe . . . . . . . . . . . . . . . a;'1.7i7 
Barrel makiDII machine. F. Andrew . . . . . . . . . . . . . . . .  871,811 Flour bolt. H. J. Gilbert . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  371 .b";S 
Basins. overflow aDd stopper lor. A. Bell\'ey . . . . . . . 871,541 Fodder press. G. H. Clemmer . . . . . . . . . . . . . . . . . . . . . . . 371 .l3!l 
Bed. folding. R. B •. Ayres . . . . . . . . . . . . . . . . . . . . . . . . . . . 371.!!71 Forceps. electric, BraDnan &; Stone . . . . . . . . . . . . . . . . .  371.661 
Bed. spring. G. H. King . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  871 .591 Forging machine. C. Syverson . . . . . . . . . . . . . . . . .  : . . . . .  371.6,'11 
Bedstead. J. M. Klein . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  871.767 Foundry apparatus. J. M. Hays . . . . . . . . . . . . . . . . . . . . .  371.582 
Bedstead. foldmg. G. Hunzlnger . . . . . . . . . . . . . . . . . . . .  371.758 Fowl.' throats. InstrumeDt for removin .. worms 
Bee feeder. M. E. Hastings . . . . . . . . . . . . . . . . . . . . . . . . . .  371.581 from. N. Met . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .. . . . . 371 .61' 
Bell wringer, .team. G. B. Snow . . . . . . . . . . . . . . . . . . . . .  871.686 Frame. See Umbrella frame. WlIIlon frame.. 
Belt shifter, W. H. Price, Jr . . . . . . . . . . . . . . . . . . . . . . . . . 371.625 Fruit drier. A. J. H .. tch . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 871.6& 
Belt shifter, J. W .. lker . . . . . . . . . . . . . . . . . . . . . . . . . . .  , . .  371.&7 Fruit evaporator. W. S. Plummer . . . . . . . . . . . .. . . . . . .  31'1 .785 
Bicycle. T. W. Feeley . . . . . . . . . . . . . . . . . . . .  • . . . . . . . . . . . . 371.747 Fruit Jar. Heston &; Akers . . . . . . . . . . . . . . . . . . . . . . . . : . . . 371.685 
Binder. load. P • . Sabourln . . . . . . . . . . . . . . . . . . . . . . . . . . .  371.792 Fuel box. S. G. Smith . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  371.i14 
Block. See Brake block. Fur or skin drying oven; A. Alstadt . . . . . . . . . . . . . . . .  871,535 
Boat knee. D. True . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .. . . 371.6« Furnace. See Boller furnace. , Hydrocarbon fur-
Bob. mechanical. F. M. Gray . . . . . . . . . . . . . . . . . . . . . . . . 871,575 Dace. Smoke consuming furnace. 
Bobbin. A. A. Davis . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  371,827 Furniture 191{. W. I. Bnnker . . . . . . . . . . . . . . . . . . . . . . . . . . 371.875 
Bonew. See Water tube boiler. Game trap, T. Alexander . . . . . . . . . . . . . . . . . . . . . . . . . . .  371 .7ll7 
Boiler furnace. I. Bowe . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 371,872 Gas engine. Schmid & Beckfeld . . . . . . . . . . .. . . . . . . . . . .  871.793 
Boilers. compound for cleanill/!'. J . Mast . . . . . . . . .. . .  371.775 Gas In the atmosphere. apparatus for measnrlng 

Book. Indexed, F. Rosewater . . . . . . . . . . . . . . . . . . . . . . . .  371.791 the carbonic aCid. A. Wolpert . . . . . . . . . . . . . . . .. .  871.66iI 
Book, palnter's sample, J. H. Parker . . . . . . . . . . . . . . .  871.701 Gas mains. pipe joint for. Norton &; Briggs . . . . . . . . 371.78=1 
Boot. felt. F. M. Fargo . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  371.746 Gas mains. pipe jOint for. W. H. Richards . . . . .. . . . . . 871 .787 
Boots or sboes. lusole for. Adams &; Barrell . . . . ... . 371.657 Gas plant. WeHman &; Goetz . . . . . . . . . .. .. . . . . . . . . . . . . . . 371,810 
Boot. or shoes. lasting. A. F. Smith . . . . . . . . . . .. . . . . 31'1.713 Genemtor. t!ee Steam generator. 
Bosom. supplemental . R. Butterworth . . . . . . . . . . . . . .  871.008 Glove or shoe f ... teuer. Fitzpatrick & Jardine . . . . .  371.749 
Bottles. alarm tag for drugglst..'. E. K. Barker . . . .  31'1.661 Glue cutting mueblne. D. Jarves (r) . . . . . . . . . . . . . . .  10,875 
Box. See Axle box. File box. Fuel bo� Match Grate. J,. T. Burnb .. m . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  871.681 

box. Mlner's combination box. Grate bar. W. E. Ke.lly . . . . . . . . . . . . . . . . . . . . . . . . . . . . ... . 371.765 
Brake.. See Car brake. Locomotive brake. Grlnd.toues. treadle for. J. H. Simonson . . . . . . . . . . . 871,81i6 
Brake block. M. Potter . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  871.6:U Gun and alarm. burglar. HaDcock ·&; JohDson. . . . . .  371.888 
Brush. fouDtaln. C. H. Osborne . . . . . . . . . . . . . . . . . . . . . .  871.899 Gun. breech-loading. W. Gardner . . . . . . . . . . . . . . . . . . .  Ilil.888 

Bulldlog aDd bridge constructioD. P. H. Jackson. G uns. mounting for quick-firing. R. T. Branln,-
31'l.843, 371 .8U ton . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . ... . . . . . . . 31'1.549 

Burner. See Lamp bnmer. Gun.tock. A. T. Hibbard . . . . . . . . . . . . . . . . . . . . . . . . . . . .  371,886 
·Bnatle. ·C. M. Durnil . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  871,742 Halter. W. & J. L. G etbm .. Dn . . . . . . . . . . . . . . . . . . ... . . 871 .704 
Bustle, A. L. Rich . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  871.628 Hame and ring tberefor. T. S. Alexander . . . . . . . . . .  371.726 
Bustle. M. W. Tooker . . . . . . . . . . . . . . . . . . . . . . . . .  ; . . . . . .  31'1.905 Hamc fastener. B. M. J ohnson . . . . . . . . . . . . . . . . . . . . . . 371.761 
Button, C. L. Nutting . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  871,620 Hame fastener. T. & F. Stanlland . . . . . . . . . . . . . . . . . . .  S71 .H;!) 
ButtoD. G. A. Wade . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 371.8& Hame fastener. S. J. Wilson . . . . . . . . . . . . . . . .. . . . . . . .. 871.!0; 
Button attaching macnlne. I. J. SauDders . . . . . . . . . .  811.682 Hand rest, H. W. Bearce . . . . . . . . . . . . . . . . . . . . . . . . .. . . .  31'1.814 
Button. safety. T. Regenstelner . . . . . . . . . . . . . . . . . . . . .  371.7m Hanger. See Picture frame hanger • 

Cables, splicing. J. Collins . . . . . . . . . . . . . . . . . . . . . . . .. . .  371.671 Harrow. L. W. Stevens . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 31'1.902 
Cables. joint for lead covered , R. S. Waring . . . . ... . 371.808 Harrow. spring toothed. I •. W. Stevens . . . . . . . . . . .  , 371.900 
Calendering macblne�. sbeet steaming attach- Harvester. grain blndinll. L. Mlller . . . . . . . . . . . .  ' . . .  ; ' 87I.008 

ment tor. Bond. Jr . •  &; Dakin . . . . . . . . . . . . .  : . . . . . .  371.732 lIay Ioadinll machine. M. H. ArDold et al . . . . . . . . . . 8'11.729 
Can. See Shipping caD. Head rest. E. T. Brown . . . . . . . . . , . . . . . . . . . . . . . . . . . . . . 871,817 
car brake, L. P. Lawrence . . . . . . . . . . . . . . . . . . . . . . . . . . . 871.6Oi Heel stlll'eners, mactine for forming. E. ADdrews 871,5.l1 
Car brake and ·starter. C. Forbes . . . . . . . . . . . . . . . . . . . .  371.883 Hlnlle. telescopic bag star. C. Reinisch . . . . . . . . . . . . .  371.708 
(Jar brake. automatic, J. S. Sterrett . . . . . . . . . . . . . . . . .  371.'OIl9 Hog rIng, A. Decker. . .  . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  371.674 
Car. cable rallw .. y. H. W. McNeill . . . . . . . . . . . . . . . . .  371 .814 Holstlnll apparatus. dumplnll mechanism for. W. 
Car conpllnll, G. Greenwood . . . . . . . . . . . . . . . . . . . . . . . . .  31'1,682 H. Ewinll . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  371,li68 
Car coupllnlr. L. D. Murphy. . . . . . . . . . . . . . . . . .  . .. . . .  371.618 Holder. See Horseshoe hc.lder. Photollraphlo 
car coupling, S. J. O·Nell . . . . . . . . . . . . . . . . . . . . . . . . . . . .  371.783 plate holder. Sash bolder. Shade or giObe 
car coupUng. J. Potter et al . . . . . . . . . . . . . . . . . . . . . . . .  371.628 holder. TRJr holder. Telepbone holder. Tool 
Car ooupllnll. R. SteeL . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  ' 871.861 holder. Trace holder. 
Car Indicator. railway. J. F. Hnghes . . . . . . . . . . . . . . . .  871,889 Hook. See Picture hook. Snap hook. 
Car starter. C. E. Bromwell . . . . . . . . . . . . . . . . . . . . . . . . . .  371.545 Horseshoe. A. W. Robertson . . . . . . . . . . . . . . . . . . . . . . .  371.789 
(Ja .... pipe coupling for railway, P. Dufresne . . . . . . 871,558 Horseshoe bolder. J .  G. G. Schonthaler . . . . . : . . . . .  371.684 
Cars, vacnum brake for r .. llway. I,. P. Lawrence . . 871 .008 Hose coupUng. R. F. Gerald . . . . . . . . . . . . . . . . . . . . . . . .  37l,753 
Cal'lJO dlscharglnll apparatns, A. Betteley . . . . . . . . . .  31'1.731 Hub attaching device. A. F. C. Garbin (r) . . . . . . . . .  - 10,874 
Carpet stretcber, C. E. JODes . . . . . . . . . . . . . . . . . . . . . . . 371,891 Hydrocarbon furn .. ce. O. D. Orvis . . . . . . . . . . . . . . . . . .  ir.J.784 
Carpets, produclug Improved color ell'ects iD Incrustation. preventing. W. B. Moore . . . . . . . . . .. . . ·871,89t1 

tbree-ply Ingrain. J .  I •. Fol.om . . . . . . . . . . . . . . . . .  31'1,572 Indicator. See Car Indicator. Eleotrlca) Indl-
Carpets. prodUCing Improved color ell'ects In two- cator. Musical -transpo.ltion Indioator. -Bta-

ply IngralD, J. I •. Folsom . . . . . . . . . . . . . . . . . . . . . . . . .  371,571 tlon iDdlcator. 
Cart, dump. F. H. Evans . . . . . . . . . . . . . . . . . . . . . . . . . . . .  371.7'3 Ingot mOUld. S. R. Wilson . . . . . . .  : . . . . . . . . . . . . . . . . . . . . 871.1IO'i' 
Cart, dump. T. J. Flanigan . . . . . . . . . . . . . . . . . . . . . . . . . .  871.750 Ingot for the manufacture of compound metaHlc 
Cement, apparatus for producing. W. Sonnet . . . . . .  371.715 tubes. T. S. Very . . . . . . . . . . . . . . . . . . . . · . . . . . . . . . . . .. 871,719 
Chain. J . •  M. MarUn . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  :171.007 Inkstand cap. J. A. Stege . . . . . . . . . . . . . . . . . . . . . . . . . . . .  3I'J,717 
Chain •• testing. W. D. Ewart . . . . . . . . . . . . . . . . . 371.7". 3\'1.745 Jack. See W,,"on jack. 
Chopper. See COttOD chopper. J a.r. See Fruit jar. 
Chuck. J. JohnstoD . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  371.762 Joint. See Railway 10int. 
Olamp. See ·RaIl joint clamp. Rock drill clamp. Key. G. B. Cowles . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  31'1.823 

Bubber dam clamp. Keys and key blaDks. maklnll. G. B. Cowles . . . . . . . .  371,824 
Clock. eleetrlealarm, S. P. Meads . . . . . . . . . . . . . . . . . . .  31'1.696 1 Knit fabric and knitting tbe same, widened tubu- . 
Clnteb, .frlctlon. J .. Macdonald . . . . . . . . . . . . . . . . . . . . . .  371 606 lar. W. Esty . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .. . . :371,565 
Coal dump. Jackson & Lytton . . . . . . . . . . . . . . . . . . . . . . .  371,890 Knit fabric. widened tubular. W. E.ty . . . . . . . . .. . . . . 871,586 
Coin bucket, E. R. Whitney . . . . . . . . . . . . . . . . . . . . . . . . .  371.008 Knitting machine. W. E.ty . . . . . . . . . . 3"71.582. 31'1,li68. :171.567 
Collars. making app .. rel. J. H. young ,  . . . . . . . . . . . . . . 371.7:3 Knitting maohlnes. y .. rn carrier for. W. Esty . . . . .  ; 871,564 
(Jomblnatlon Jock. T. B. zeller . . . . . . . . . . . . . . . . . . . . . .  311.656 Lamp burner. S. W. I,ambertson . . . . . . . . . . . . . . . . . .  .- 31'1.894 
Commode. baby traveling. W. Morris . . . . . . . . . . . . . . .  371.699 L .. mp gallery. H. A. Walker . . . . . . . . . . . . . . . . . . . . .. . . . .  ·371.865 
Concentrator. hydrauliC. F. W. RobID.on . . . . . . . . . .  371 •• 11 I.amp. 011. A. M. Silber . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 371.795 
Con veyer. spiral .  H. Birkholz . . . . . . . . . . . . . . . . . . . . . . . . S71,542 IAWpS • •  ocket and key for IDcand8scent, .J. J. 
Conveyer • •  plral. W. C. Marr . . . . . . . . . . . . . . . . . . . . . . . .  371.009 Fi.her . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . � . . . . . . . 371,570 
Cork fastener. C. Von der Linden . . . . . . . . . . . . . . : . . . . 371.771 Lantern . J. W. Murphy . . . . . . . . . . . . . . . . . . . . . .  ; . , :. ; .. 371,89t1 
Corset·. M. Adler· . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  371.725 J.ntem topS. catch for hinged. F. Kaczerowskl . . . 371.687 
Cotton cbopper. ·harrow. and cultivator. com- I •• t lng. macbine. M. Brock . . . . . . . . . . . . . . . . . . . . . . . . . . 811,816 

··blned. J. H. Robinson . . .. . . . . . . . . . . . . . . . . . . . . . . .  31'1,790 Latoh and 10ck. ·oombIDed. Ill. Halllbnjer . . . . . . . . . . . 871,1177 
CoupllnlJ. See Car coupling. Ho.e coupling. Latcb. refrigerator. W. D. Swart . . . . . . . . . . . . . . . .. . . .. .  371.111K 

Thill coupllq. . JMe ID buried persons, device for Indicating. C. 
JJraoier arra�nlJ machine; lIloClal'lf &·JIlcMaster 871,811 Redl . . . . . . . . . . . . . . . . . . . . . . . . . . . .. . . . . .  : . . . . .. • . . : . . . .  871,1128 
0ra4le, A. II.· Ordway . . . . . . . . .  : . . . . . . . . . . . . . . . . . . . . . .  871,700 Life prese"er, C. B. Morgen . . . . . . . . . . . . . . . . . . . . . . . .. m.m 
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Lock. See Seal lock. 

. Lawrence . . . . . . . . . . . . . . . . . 3'11,002 
Field . . . . . . . . . . . . . . . . . . . . . . . . . .  3'11,509 

.mechanism for. Knowlton & 
• • • • •  • • • • • • • • • • • • •  • • • • • • • • • • • • • • • • • • •  371,789 

Ln.bl'lical�r.Af. Brl1l1n . . . . . . . . . . . . . . . . . . . . . . . . . . . ... . . .  3'11,81l1 
gap. W. H. Roan . . . . . . . . . . . . . . . . . . . . .  371.788 

Man' L. c.. Huber . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  3'11,888 
Mat�b' bOl[. O. Olfrell . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  3'11.621 M�ure for gloves. haud. L. P. Vallquet . . . . . . . . .  3'11.645 
�easurlng apparatus. kraeuse. Zoller &; 8chlmper 3'1l.1'� 

/Hetalllc articles. machine for compressing and flul.hlng cIrcular. R. Balraley . . . . . . . . . . . . . . . . . . . 371.818 
Meter. See Electric meter. Water meter. 
MUklng Instrument, E. 1\1.. Knollln . . . . . . . . . . . . . . . . .. . S'il,768 
MIJI. See Rolling mlJl. 
MIll building. S. Haines . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  3'11,676 
Miner's combination box, Kirby &; Fraser . . . . . . . . . . 3'11,51rl 
MOl1ld. See Ingot monld. ·Moulders' flaskil,.guIde pIn for. A. H. Garrett ... . . .  371,837 
MouldlDg machIne, sand. C. Dawson . . . . . . . . . . . . . . .  371,556 
Moulding. pattern for, J. J. Carr . . . . . . . . . . . . . . . . . . . .  3'1l.� 
Mouldings. machine for makinP: spiral. J. H. Cul-

ver . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .. . . . .  3'1l.673 
Mole trap, J. M. Welch . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  371.649 
Mop, C. H. Sawyer . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  3'11.633 
Motor. See Petrolenw motor. 
Mowing machine knives. machine for grinding, 

W. S. Williams . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  S'il,8'1O 
Mnltlple-eJl'ect apparatl1s, l!'. J. Wels . . . . . . . . . . . . . . .  3'11,809 
Musical tran.posltlon Indicator, J. Maggs . . . . . . . . . .  371,692 
Nailing Implement, W. M. Vlser . . . . . . . . . . . . . . . . . . .  37l,863 
Nuts, machine for chamfering and facing screw, 

Wood & Dl1nderdale . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  3'11,61>1 
011 preliSeS, electric alarm and recorder for, E. 

W. Thompson . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  S'il,6lO 
Ordnance, breech-loading, A. De Brynk . . . . . . . . .. . . S'il,828 
Overshoe. Clark & McKernan . . . . . . . . . . . . . . . . . . . .. . .  S'il,758 
Package for frnlt. etc., cell, S. H. Smith (r). . . . . . . .  10,876 
Padlock. Smith & Thompson . . . . . . . . . . . . . . . . . . . . . . . . .  3'11,'l'.)6 
Pan. See Du.t pan. 
Panoramic device, J. S. Plhl8trom . . . . . . . . . . . . . . . . . .  3'11.000 
Paper cuttlnl( machine. C. M. Hardl"g . . . . . . . . . . . . .  371,579 
Paper folding machinery, R. Cundall . . . . . . . . . . . . . :. 3'11,877 
Paper,· machinery for depo.ltlng and distributing 

pulverized metal, etc., on, T. Wild . . . . . . . . . . . . .  371,651 
Paper pulp, machine for preparing. W. W. D. 

J elfers . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .. . . . . .  S'il,760 
Paper weight and clgsr and asb holder, combined, 

J. L. Rn •• ell . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 3'11,901 
Pavement, sidewalk, floor, etc., P. H. Jackson . . . . 3'11.645 
Perforalln� machIne., cutter for, A. G. Burton . . . 3'11.788 
Petroleum motor·, List & Kosakolf . . . . . . . . . . . . . . . . .  37l,849 
Photographic plate holder, P. J!I. Rudell . . . . . . . . . . .  3'11,855 
Plano a<'tlon, V. H. Brown . . . . . . . . . . . . . . . . . . . . . . . . . . . 371,666 
Pianoforte action, S. Harcourt . . . . . . . . . . . . . . . . . . . . . . 3'11,578 
Plano pedal stool, J. l\I.artln . . . . . . . . . . . . . . . . . . . . .. . . . . 371,774 
Picture frame hanger. J. A. Stahle . . . . . . . . . . . . . . . . . .  3'11,716 
Pleture hook or hanger. W. M. Brlnkerholf . . . . . . . .  3'11,665 
PInion leaves, machine for polishIng. J. N. La-

poInte . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 3'11,847 
Pitman or pump rod. J. F. Loomis . . . . . . . . . . . . . . . . . . 371,895 
Planter, check row. J. Dunkin . . . . . . . . . . . . . . . . . . . . . . 871 ,879 
Planter, corn. W. Koepke . . . . . . . . . . . . . . . . . . . . . . . . . . . .  371.596 
Planter, corn, Z. T. White . . . . . . . . . . . . . . . . . . . . . . . . . . . 3'11,861 
Pllmter. cotton. W. T. Magrl1der . . . . . . . . . . . . . . . . . . . .  3'11,778 
Plaster-of-parls . casts and moulds and making 

them im pervious to water, etc., hardening and 
preserving, E. T. L. Clark . . . . . . . . . . . . . . . . . . . . . . . 37l,Ii5O 

Pliers ·for· securlDg f .... teners to. the corners of 
bo"es, ·T. A. Taylor . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  571,689 

Plow. J. ·P. Kirk . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 371,59J 
Plow, J. P. Kirk . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  3'11,594 
Plo�G� Wolverton . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . '3'11.008 
Plows, eom planting attachment for, F. L. Aten . .  371,812 
PoOl ball cabinet, Coquard &; I\I.cGinnls. . . . . . . . . .  871,821 
Post 'or pile driver, J. M. Brlstol. . . . . . . . . . . . . . .  . . . .  371.783 
·Potato masher and fruit crn.her. Fltsgerald & 

Sliver. . . . . . . . .  . .  . . . . . . . .  . . . . . .  . . . . . .  . .  . . . .  . .  . . . . . . . .  37l,882 
Power • .  Bee Tread power. 
Press • .  ·See · Fodder pres.. Seal pres •• 
Printing machine sbeet delivery. J. Walther . . . . . .  3'11,721 
Pruning shears, J, T. Henry . . . . . . ... . . . . . .. . . . ..... . .  3'11,756 
Punching m.chlne. O. I • .  Lltzenberger . . . . . . . . . . . . .  3'11,772 
Radiator, .team, E. F. Landis . . . . . . . . . . . . . . . . . . . . . . .  371,598 
nail Joint clamp. H. F. Cox . . . . . . . . . . . . . . . . . . . . . . . . .  S'il,51i3 
Hall punching machine. J. L. Koplin . . . . . . . . . . . . .. . .  371,597 
ItIlllway. apparatus, cable, H. W. McNelU . . . . . . . . . .  3'11,695 
ltallway _strnetlon, cable. H. M. I.o&ne . . . . . . . . . . . 3'11,600 
ltallway crossinI>' and curve, cable, E. B. Badlam .. 3'11,660 
RaIlway jOint, S. A. Kilmer . . . . . . . . . . . . . . . . . . . . . . . . .  371,668 
Rallwsy.ralls, chaIr for. M. W. Thomson . . . . . . . . . . .  S'il,8trl 
Railway .Ignal, E. M. Chase . . . . . . . . . . . . . . . . . . . . .. . . . .  3'11,670 
Railway Switch. portable, O. S. Fertig . . . . . . . . . . . . .  S'il,748 Railway tie, Moser &; Moeckel . . . . . . . . . . . . . . . . . . . . .  S'il,7ll) 
Railways. grip mechanl/lm for cable, H. M. Lane . . 87l,59O 
RaIlway.. hortzontal curve construction for 

cable, H. M. Lane . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  871.601 
Rallwsys, .ral\ spllce for, W. H. Hotrman . . . .. · . . . . . . .  S'il,lJ84. 
Ratchet drill, A. L. Stanford . . . . . . . . . . . . . . . . . . . . . . . .  3'11.858 
Refrigeration .by compression and expansIon of 

gases, G. F. Meyer . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  3'11,778 
Registering device. electrical, A. S. Hobby • • • • . . . .  071,583 
Regulator. See Air supply regulator. 
Rheotome. vibrating. J. R, Hard . . . . . . . . . . . . . . . . . . . . 871,755 
Ring. See Hog ring. 
Ri\'etlng machine. M. Arnold . . . . . . . . . . . . . . . . . . . . .. . .  37I.61i9 
Rock drill clamp, G. R. Cl1l11ngworth . • • . • . • . • . • . • . .  S'il,672 
Rock drlJllng machine, J. C. Stevens . . . . . . . . . . . . . . . .  3'11,800 
Rock. method of and tool for drlJllng, G. M. 

Githens . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  871,679 
Roller. See Shade roller. 
Roiling mill, tube, J. H. Flagler . . . . . . . . . . . . . . . . . . . . .  3'11,835 
Rotary engine, W. Berrenberg . . . . . . . . . . . .  · . . . . . . . . . .  d71,662 
Rotary engine, F. E. Decker . . . . . . . . . . . . . . . . . . . . . . . .  3'11,675 
Rubber. dam clamp. O. Csrpenter . . . . . . . . . . . . . . . . .. . . S'il,660 
Rule. measuring, S. Da;ling . . . . . . . . . . . . . . . . . . . . . . . . . .  371,7U 
Bash holder, I. B. Edington . . . . . . . . . . . . . . . . . . . . . . . . . .  371,560 
Saw, cuttlng-olf. Eastman &; Thomas • • • • • • • • • . • . • • •  3'11,676 
Sawmill dog. B. W. Cole . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 871,652 
Sawmill dog, W. J,. Raynes . . . . . . . . . . . . . . . . . . . . . . . . . 3'11.786 
Scale beam and weight, registering and recordlnl(, 

E. G. Fisher. . .  . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .. . .  S'i1,SS1 
Scale. coin operated eleotrlcal weighing, E. R. 

Whitney . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  S'il,869 
Scale, registering and recording welgblng, E. G. 

Fisher . . . . . . . . . . . . . . . .  . • • .  . . . . . . . . . . . . . . . . . . . . . . . . . .  S'il,832 
Scissors. sharpener, H. U. Kistner . . . . . . . . . . . . . . . . . . . S'il,689 
Scraper, wbeeled. F. A. Rathbun . . . . . . . . . . . . . . . .  _ . . 3'11,704 
Seal. H. Zwan.lger . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .. . . . .  3'11,910 
'Seal lock, A. Standing. . . .  . . . . . . . . . . . . . . . . . . . . . . . . .  371,798 
Seal. metal, E. W. Gaylord . . . . . . . . . . . . . . . . . . . . . . . . . . .  S'il,884 

. Seal press, E. J. Brooks. . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  S'il,873 
Seat. See VaIIlcle seat. 
Secondary batterlea, electrical distribution and 

cbara-e of, F. King . . . . . . . . . . . . . . . . . . .. . . . . . . . . . . . .  3'11,8113 
Beeder and harrow, combined, J .  Kelly . . . . . . . . . . ... 3'11,764 
se.wlng machine plde, W. C. Meier . . . . . . . . . . . . . . . . .  S'il,m 
Sewing machine thread controlling device, S. W. 

Warllwell, Jr . . . . . . . . . ' . . . . . . . . . . . . . . . . . . . . . . . . . . . .  :rn,648 
Shade or globe holder. W. J. Stratton. . . . . . . . . . . . . .  S'il,802 
;8ba4e roller. A. B. Shaw . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  S'il,B 
Sbaft anpporter, F. W. & T. L. Sperry . . . . . . . . . . . . . .  S'il,85'l 

Shears. See Pruning .hears. 
Shipping can, wood jacketed. Horne & Dan., Jr . . .  371,686 

bodies, uniting combined re-enforce and 
overlap piece. to, G. E. Gardner . . . . . . . . . . . . . . .  S'il,m 

Shoes, lasting, J. Keith . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . S'il,588 
Shutter fastener, W. B. Avery . . . . . . . . . . . . . . . . . . . . . .  371,688 
Shutter fa.tener. H. A. Streeter . . . . . . . . . . . . . . . . . . . . bl1,637 
Shutter fastener, T. K. Thomp.on . . . . . . . . . . . . . . . . . .  37I.641 
Sifter, C. H. Breck . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .. 371,644 
Signal. See RaIlway signal. 
Sled propeller, B. J. Murpby . . . . . . . . . . .  : . . . . .. . . ... . . .  S'il,89l' 
Sleigh, G. A. Strickland . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  3'11,80S 
Smoke con.uming furnace, G. F. TInkham . . . ... . . .  371,80& 
Snap hook, H. U. Kistner . . . . . . . . . . . . . . . . . . . . . . . . . . . .  3'11,690 
Soldering tool. J. J. Henry . . . . . . . . . . . . . . .. . . . . . . . ... . 3'1l,8tl 
Soldering tool, Wagandt & Hull . . . . . . . . . . . . . . . .. . . . . 371,808 
Spring. See Vehicle .prlng. . 
Square, center. S. Darling . . . . . . . . . . . . . . . . . . . . . . .. . . . .  3'11.740 
Square, try. J . N. Draughon . . . . . . . . . . . . . . . . . . . ... . . .  3'11,878 
Stalk cutter. L. M. Reed . . . . . . . . . . . . . . . . . . . . . . . . .. . . . .  371.112'1 
Station indicator, F. H. Cheyne . . . . . . . . . . . . . . . . . . . . . S'il.m 
Steam generator. W. E. Keny . . . . . . . . . . . . . . . . . . . . . . . 3'11.786 
Steam generator. E. E. Robert .. . . . . . . . . . . . . .  ; . . . . .  S'il,nO 
tltone, machlne for dre •• lng, W. T. Harvey . . . . .. . . 371.885 
Stove. COOking, L. Kahn . . . . . . . . . . . . . . . . . . . . . . . . .. . . . .  371,892 
Stove, heating. E. W. Anthony . . . . . . . . . . . . . .  ; .. ; . . . .  il71,658 
Street .weeper, T. Wright . . . . . . . . . . . . . . . . . . . . . . . . . . .  3'11,722 
Street .weeplnlf vehicle, T. Wright . . . . . . . . . . . . . . . . .  d71,909 
Supporter. See Shaft .upporter. 
Switch. See Railway .wltch. 
Tag holder, M. F. Richard . . . . . . . . . . . . . . . . . . . . . . . . . .  371,829 
Tapers, machine for tornlng, M. D. Luehrs . . . . . . . .  3'1l,69i 
Tarlfet trap, C. C. Hebbard. . . . . . . . . . . . . . . . . . . . . . . . .  S'il,809 Teachin" .pelllng, kindergarten apparatus for, H. 

Bodey. . . . . . . . . . . . . . . .  . . . . . . . . . . . . . . . . . .  . . .  . . . . . .  '3'11,81G 
Telegraph, fire alarm, O. Burgber. . . . .  . .  . . . . . ; • .  " . S'il,876 
Telephone holder, A. L. Hott . . . . . . . . . . . . . . . . . ... . . .  3'11,757 
Telephone, mechanical, J. W. Colby . . . . . . . . . . . . . . .  371,551 
Tenni. racket, V. Kent . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  371,846 
Textile fabric. from horse hair. machine for pro-

ducing. F. Mau •• ner. . . . . . . . . . . . . . . . . . . . . . . . . . . . . 371,610 
Thill coupling, G. E. Hamlin . . . . . . . . . . . . . . . . . . . . . . . . S'il,683 
Tie. See Railway tie. 
Toboggan, vehicle. J. F. KOch . . . . . . . . . . . . . . . . . . . . . . .  S'il,770 
Tonpe tiP. wagon. H. Dl1nnlng . . . . . . . . . . . . . . . .. . . . .  3'11,880 
Tool holder, machine. D. S. Seymour . . . . . . . . . . . . . . .  371,712 
Towing boat., etc., In canals, J. M. Goodwin . . . . . . .  3'11,680 
Toy rifle, W. C. Maynard . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  S'il,950 
Tread power. G. 1v. Evan . . . . . . . . . . . . . . . . . . . . . . . . . . . .  3'11,830 
Trace holder, Eo A. Brown . . . . . . . . . . . . . . . . . . . . . . . . . . . S'il,874 
Track cros.lng • •  pring. F. J. Hoyt . . . . . . . . . . . . . . . . . . . 37l,Ii87 
Traffic, appliance for handIlDK rapid tran.lt pas-

.enger, A. M. Wellington . . . . . . . . . . . . . . . . . . . . . .  3'11,866 
Trap. See Animal trap. Game trap. l\I.ole trap. 

Target trap. 
Tmnk or case. G. Crouch . . . . . . . . . . . . . . . . . . . . . . . . . . .  371,IiM 
Tubing, device for ·weldIng, J. H. Flagler • • .  371,838, S7l,8S4 Umbrella frame. folding. L. R. Witherell . . . . . . . . . .  3'11.652 
Valve, &DI(le, J .  H. Bacon . . . . . . . . . . . . . . . . . . . . . . . . . . .  S'il,MO 
Vehlole seat. folding, S. & G. Penfold . . . . . . . . . . . . . .  3'11.622 
Vehicle .prlng, Crocker & Dlehl . . . . . . . . . . . .  3'11.825, 371,826 
Vehicle spring, Ill. F. Mor.e . . . . . . . . . . . . . . . . . . . .. . . . . .  371,617 
Vehicle wheel, F. ·H. Harris . . . . . . . . . . . . . . . . . . . . . . . . .  3'11,580 
Vehicles, reach connection for. G. C. Burch . . . . . . .  3'11,734 
Vending. machine, antomatlc, H. J. Ennis. . . . .. . . . .  871,829 
Vise, pipe, W. Vanderman . . . . . . . . . . . . . . . . . . . . . . . . . .  3'11,806 
Wagon frame, S. A. Richards . . . . . . . . . . . . . . . . . . . . . . . .  3'11,854 
Wagon jack, R. Hltt . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  371,887 
Wall copmg, machine .for manufacturing, J. 

Francy . . . . . ... . .  ; . . . .  ; <: .. . . ... . . . .  : . . . . . . . . : . . . . . .  . .  
Washing machlne,Barnard &;.Wallace . . .  ; . . . .... . . .  87I.730 
Washing machine, A. L. Burke . . . . . . . . . . . . . . . . . . . . . .  87l,M6 
Washing machine, Ollar &; Cory . . . . . . . . . . . . . . . . . . . .  S'il,852 
Watch. pendant winding and setting, C. Kistler . . .  371,595 
Watch, stem.wlndlnll' and setting, J. Bachner . . . . .  S'il,6S9 
Water meter, rotary, J. A. Tilden . . . . . . . . . . . . . . . . . . .  S'il.648 
Water tube boller, sectional, E. J. Moore . . . . . . . . . .  S'il,616 
Well rig, 011. W. Forgle . . . . . . . . . . . . . . . . . .  ; . . . . . .  , . . . . .  II'lI,573 
Well., receiver fOr natural I(as, T. Shelton . . . . . . ... S'il,'194 
Wheel. See.Vehlcle wheel. 
Wheels, feathering blades of paddle and other, A. 

H .  Carpenter . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  S'i1,819 
Winding drum, M. T. Chapman . . . . . . : . . . . . . . . .  : . . : . .  3'11,648 
Windlasses, locking gear for. C. A. Potter . . . . . . . . . 3'11,850 
WlndmlJl, J. W. Vanmeter . . . . . . . . . . . . . . . . . . . . . . . . . . . ' 371.718 

DESIGNS. 
Bed.tead, H . Schuerman. Jr . . . . . . . . . . . . . . . . . . . . . . . . .  17,80& 
Coffin trimmings, F. S. Ely . . . . . . . . . . . . . . . . . . . . . . . . . . . .  17.793 
Costume, lady' •• H. F. Duke . . . . . . . . . . . . . . . . . . . . . . . . . . 17,782 
Fringe, H. Sledentop . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  17,805 
Gla.s, drinking, J. Gallinger . . . . . . . . . . . . . . . . . . . . . . . . . .  17.795 
Knapsack, school, M. Becker . . . . . . . . . . . . . . . . . . . . . . . . .  1 7,791 
Meat rack, O. Gloekler . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  17,796 
Stove, cooking. Kahn & Thiem . . . . . . . . . . . . . . . . . . . . . . .  17.798 
Stove • .  heatlllll, Magel! & Garbutt . . . . . . . . . . . . . .  17A 17,803 
Trol1&ers, re-enforce for, C. Erlanger . . . . . . . . . . . . . . . .  17,794 
Type. W. W. Jackson . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  17,797 
Type,. font ';'f printing, E. Lauschke . . . . . . . . . . . 17'SOO' 17,801 
Uphol.tery fabric, D. B. Kerr . . . . . . . . . . . . . . . . . . . . . . . .  17,799 

TRADE MARKS. 
Barley, prepared, Keen, Robinson & Bellv'llle . . . . . .  U,837 
Blankets, lap robe. and .Imllar woolen articles. J. 

MccreefY & .Co . . . . . . . . .. . . . . . . . . . . . . . . . . . . . .  14,829, 14,830 
Cigars and cigarettes, H. R. Kelly & Co . . . . . . . . . . . . . .  14,832 
Confectionery, P. Wunderle . . . . . . . . . . . . . . . . . . . . 14,IY5, 14,846 
('ork wood,

' Gudewlll & BucknalL . . . . . . . . . . . . . 14,885, 14,836 
CoulI(h .Irup, L. Con_elman . . . . . . . . . . . . . . . . . . . . . . . . .. . . 14,827 
Embroidery threads, cords, or braids, C. E. Bent-

ley. . .  • • . . . .  . .  . . . .  . .  . . . . . . . . . . . . . . . .  . . . . . .  . .  . . . . . . . . . .  14,s:lS 
Hosiery, Sl!Iith & Angell . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  14,844 
Lard, Les Fils de A. Paret . . . . . . . . . . . . . . . . . . . . . . . . . . . .  14,840 
Liniment, C. J. Olark . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 14,8.14 
011. machtDe, Markle Engineering Company • • • • • • • .  14,839 
Perfumery extract, T. Klng8ford. . . . . . . . . . . . . . . . . . . .  14,888 
Petroleum and turpentine. F. Probst & Co . . . . . . . . . . 14,842 
Shoes, youth.', ladIes', ml88es'. and children's, F. 

Lt FOBtjlr & Sons . . . . . . . .  , . . . . . . . . . . . . .. . . . . . . . . . . . .  U,831 

Soap and cleansing compo.ltlons, B. Brooke &; Co .. 14,826 

Soap powc\ers, F. J. Harrison & Company . . . . . . . . . . .  14,828 

Tol!acco. smoking, E. J. ParrI.h . . . . . . . . . . . . . . . . . . . . . . 14,641 

Yeast powder and baking powder. Sherman Bro •• 
& Co . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  14,848 

A Printed COpy of the specification. and drawing of 
any patent 'In �he foregoing list, also of any patent Issued .Ince 1B86, will be furni.hed from this office for 25 
cents.' In ordering plea.e state tbe number and date 
of the patent desired, and remit to Munn & Co., 861 
Broadway, New York. We also furnish coPies of patentl 
granted prior to 1866 : but at Increased cost, as the 
speCificatiOns, not · b8Jng printed. must be copied by 
hand. 

Ca�adlan Paten til may now be obtained. bf the 
Inventors tOr auy af the invention. named In the fore
going list, provided they are .Imple, at a cost 0' $411 
each. If compJloated, the cost will be a IItlle more. !rOt 
fuJI InstruCtion. addre8ll Munn ·. & Co., 861 BrOadway. 
New Yorl<� Other foriltgn P8t8Dte ina)' 8I8o·1ie ob'talned. 

Insld .. PRae, eaela Ineel'llen • • •  "3 cents a line • Back P_e, each 1 1IlI8rtl .. u • • •  81.00 'L line • 

�ft�e�T���r.,::ho�at:e
l�'iUh'���l.e

el«,h� 
In agate type. En!l1'avlngs may head adver
at the same rate per agate line, by measure

ment, as the letter press. Advertisements mu.t be 
received at, publication omce &8 early as Thursday morn
ing to appear In next Is.ue. 

(NOVEMBER 5. 1 887. 

" M O R A L : I N S U R E  I N  T H E T RAV E LE R S . "  

P LANING A N D  MATCHING MA CHINES. 

� P 
"" 2Itll $ 0 ' 
d� C' 0 'l) CD .?' � a o ttl 
� g <1J . = 1'1' Z ' t"l 
><l P 

SJ>eClaJ Machines for- Car Work. and the latest Improved WOOd Working l\I.achlllery of a.I1 kind •• 

iIYDROGEN GAS, PROCESS AND AP· 
paratus for Produelng.-By O. M. Tessi6 Du Motay. 
Full description of a process for producing hydro_ by 
the conversion of superheated steam ca.rrY\!iIr with It a 
certain amount of naphtha va'rer or Its eqUlvaJentl lT1 
��=:��

f
d�e:..tetlJlt:�i-a� v:;�s �� he 

can be continuously pruduced by the empioyme� of � 
sets of superheaters and two oonvertinP: :turnaces, which 
can be alternatelY used. Dlustrated with nine engrav
Ings. Contained In SCIBNTIFIC AlIlERICAN SUPPLE
M"NT, No. 24.1 .  PrIce 10 cents. To be had atthls o1llce 
and from all newsdt!alers. 

WATCH MAN'S IMPROVED 
TI M E  D E T E CTO R 

WITH SAFETY LOOl[ ATTAClIDNT. ' 

ANTOINE LAURENT LAVOISIER.-
Sketch of the life of thl. eminent French cheml.t ; with 
a translation of a hitherto unpubll.hed letter 'from him 
to Black, the great Engll.h Invest;,,"tor. With a par_ 
trait. ('ontalned In SCIR"TIFIC AMF.RT(,AN SUPPLE
MY-NT, No. 60:1. Price 10 cents. To be had at this office 
and mm aIl liewsdealers. SEBA!�'&!,,�l! CO'S 
LATHES�::e� 
Drill Presses, Chucks. Drills, Dogs, and inacllinists' and amateurs' outfits, Lathes on 
Catalogues mailed on 

' A l'I W_ 2d St., 

COMPETITION. 
SCHOOL HOUSES. 

STAT�AU·J�;,nI,O:x.Y} .] 
DEPARTlIllINT OF PuBLIC INSTRUCTION, 

AL�U::RJ�t�fe=�b�rF��. Plan. and specification. for .cbool-house .. 
Architects are Invited to submit competition r,Ian. for 

���c�f'���������'.f�yt;N�h.Fe;�:.'b��"13� 1=: 
For further partlculsrs address A. S. DRAPER, 
619 State Superintendent, Albany. N. Y. 

d������
.
1 ARMOR-CLAD SHIP VICTORIA. DE-

ll' ' scription of the ve.sel, account of the launch, and 
.peech of Sir WlIliam Armstrong on tbe OOO&t!lon. COD
talned In SCIENTIFIC AlIlERICAN SUPPLltMJIlII'T. No. 6113. PrIce 10 cent.. To be had at this office and fl'OlD 

MAcmNES FOR PRODUCING C<\.L,D 
t..�iitttl��� 'i.'t��I�·U;;�h�aJ:,ef��: 
brief description of each of tlIe m.iOlilnes hlthertQ de
vised for producing cold air ;  and Including the the!)ry, 
construction, and practical working of .. !l1'eatIY 1TIlr,lOved form of apparatus for the same �ose. mu ... 

oT�'!:I�er::-:.vJgfn��e?rr��n�ew Of �: 
and Intended to supply 6,000 cubic teet of oo�Tr per 
bour. Contained In ScIENTIFIC AlIlF.RIOAN SUPPLE-�:-a:J't:�!U ���:.'nts. To be had at this 

iia�mT PRESS $3. Circular size es. New ... paper .I_e t«. Type .ettlng easy, printed directions. Send 2 .tam • our WHfor catalogue pre.se .... type. car:!' .. 

C I D D8 &c .• to factory, KEL"EY .. CO. 
� aa Meriden, Conn. 

WATEBBIJ&Y lIIALLEA BLE mOll OOJIPDY, 
WATE R B UjlY, . CONN. 

MALLEABLE 
AN D GRAt' I RON 

CASTINGS. 
PITTINGS Cor STEA_. GAS &: WATER. 
BRICKS AND BRICKWORK. A PA
Cr by Prof. T. Roger Smith I F.R.I.B.A., giving an In-

an7':=��n:.:�':-t�u�b:I:� ��J:�� .:�'it� 
�=.0h,n:==

t't:s;��n8A����� o�� 
MBNT. No. 60 1 . PrIce 10 cents. To be had at thl8 of-
flee and from all newsdealers. . 

� S�Td�u�Mil[e(ltHronWo[ks '\ 
t _____ �-· · -, -"-

all ne1ll'sdealer •• 

EXCELLENT BT.A.CK COPIES of 1InI/tMIII/ wrltttn or tJrn ...... with an1l Pen (or Type Writer) by tbe Patent 

AUTOGOPYISTLI=r!!�r: 
·AUTO(lOPYI8T CO., 166 William Street, New York.. 

S C I E N T I F I C  B O O K  
C A T A LOC U E, 

BEOENTLY PUBI,ISHED. 

�':.::�: ����"t'h�nA1I��Ifr���t �(�M��� �fl?g; 
mailed tree to any address on application. . 

MUNN &: CO., ·Publl.hers Scientific American, 

. ' 361 Bt· .. a!iwn:r. N ew y .. . ·k. 

�u HAHD MA�HIHEaT ���iiit����: 
8000 Fine B1aek copies of Wrltlac, D •• wl .... Ma ..... 

F A S T AU T O MATIC �f:S wrt'l.to:�.t C 0 P I E R derful precision 
and ra"ldIt,.. 

F ABT AUTOllATIC 00., 8 New Cham"'", St., N. Y. 

AN IMPROVED ARMY FILTER -DE-
scription of .. very elfectlve portable filter. devl.ed by 
Mr. lIIaIgnen for army u.e. but likewise adapted for the 
u.e of wine and .plrlt merchants and brewers, and for ���i:t�.:a tE�·�;iFI�I�:i:gA;-t�k�=�To: 4.36. l'rIce 10 cents. To be had at this o1Ilce and from 
all new.dealers. 

. 

ARTESIAN 
Wells, 011 and Gas Well8, � ::=l=��=-"=: 
and furnish e _ 
to drill and ccm n-able Horse Power ounted 
Bteam Drl1llng Macblnes or lOO to 
600 ft. Send 6 cents for "�=\velIBxeavatorC�. 

Ne .... V ... k; · . 
F AC-SIMlLE cople. obtained to an unlimited extent In 
Indelible black by the . 

ECLIPSE copying apparat
.
u., equal to the 

finest IItho!l1'aphlc work, 
Specimens free. FELIX F. DAU'!' & Co., 21 Beekman Street. New Yorl<. 

E L ECT R I C  L I C H T  A N D  POW E �. 
Edco �:':;'o<:,����f����'l:':��'1!:�"e. I!1l'eet 

of the E1eotr1cal A ccnmulatorCo. .' 
Dynamos; Mot.ors;. L$n>ps, Batteries, and General Blec-
meetro-DYII&IDIC 'CO�::":'Yf� St., PhiladelphIa. 

© 1887 SCIENTIFIC AMERICAN, INC.
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BAIRD'S BOOKS FOR 
PRACTICAL MEN NEW CATALOGUE. 

G.A.S ENGINES. 
Best 1 0  priDClple. workmanship, and materials. 
An unequaled small Motor adapted to all uoes. When the motor is not at work, the ex

c
ense of running It ceases. 

�����:es;)a��'p�c���I���r!i':��:er�e&ni'f�e��t:���:.raDCe. These Enl{ines are.;.r'3iri:l7O:'}!&:���s for country use. 

ECONOM.IC GAS EN t:H � .E  COM.PANY, 
Office and Salesrooms -. 8 4  D:IiIY aT. - - Y .  

Our New and Revised Descrilltive CATALOGUE 011' 
PRACTICAL ANI> SCIKNTIFIC BOOKS, 80 pages, 8vo. complete to Oct. 1. 1887. A CATALOGUE OF BOOKS ON STEAM 
AND THE STEAM ENGINE, MECHANICS, MACHTNERY, 
A Nn DYNA�ICAL ENGiNEERING, and a CATALOGUE 
OF BOOKS ON CIVIL E N GINEERIN_G, BRlnGE BUILDING, 
STRENGTH OF MATERIALS, RAILROAD CONSTltUCTION, etc., a CATAI,OGUE OF A MrSrELLANEOUS COLLECTION 
OJ' PRACTI CAL AND SOIENTIFIC BOOKS, a LIST Ol!' �,?g\�'b'i�L��li�'!Tili�g;g: ?1i�Alt���ll��� SHAFTING DEPARTMENT Couplings, Hangers, Shafting, Pulleys. 

EDISON · MACHINE WORKS. Sale.room �9�:'; �:=��. New York. 
ERALOGY. ASSA YlNG, CHEMICAl, ANALYSIS. etc., List 
��.Jro�ksA;;� �X����· 'itf��1'�IJ'J��2nd�lh���at alo�ue8. the whole ('overing e�eTL�ranch of Science 
� ,��!� i!h�1i1ie '���"!u'jU�th�ak��:V 

H E N R Y  CA R E Y  B A I R D  ... CO.,  
INDUSTRIAl, PUBLISHERS. BOOKSELLERS & IMPORTERS 

810 Walnnt St., Philadelphia. Pa., U. S. A.  •. . FI N E  TOOLS FOOT PO WER 
® For MetaI and wOOd'WIl,}�£�I�:'f" t: in stamps for large Illustrated Catalogue. 

vn., w lLIHNSON CO •• 77 State Street. Chicago, IlI.: 
RAIL WAY AND STEAM FITTERS' SUPPLIES 

Rue's Little Giant Injector. 
SCREW JACKS. STURTEVANT BLOWERS. &c. JOHN S. URQUHART. 4ti Cortlandt St" N. Y. 

Ali· STH���al ���e��!.S. . D r e d a l  n If Machinery, -
-= � Floor • •  ·owder, Slute and 

. :II,
I,�t��:�:I�c�!�r;:Y' Tnr-

./ • York Mfg Oo •• York. Pa. U. S. A. 
LEO XIII. BIOGRAPHICAL SKETCH of the reigning pope. With portrait. Contained In SUI
ENTIFIO A MERIOAN SUPPLEOIV,NT. No. ti1l4. PrIce 10 cents. To be had at this office and from all newsdealers 

B I T l'iquare. Oval. or Ilound !ilmooth Holell lI�or carpenter. cabinet, and pattern work.. 
I � in. 5Oc •• set �.OO. mailed free. Bridgeport Gun Implement Co., 17 Maiden Lane, N. Y. 

PANAMA CANAL.-A PAPER BY DR. W. Nelson on some of the difficnltles to be overcome in the prosecution of this work. Damming the Chll,llTes River. Extent of the earth cutting. Ocean tides. The climate. Prevalent dise""es. Cost of the canal in lives. Cost of the work. Contained in SOlEN'i'IFlC AMERIOAN 
SUPPLF.M""T. No. ti1 l3. Price 10 cents. To be had at this office and from all newsdealers. 

BRASS WORK .Od·1I �!l";::!�a���8'Work 
• Satisfaction, Guaranteed. =!!�������!!!!�- T. L. McK E E N , 

'" Eallton, Pennsylvania. 

THE GREAT AQUEDUCT OF NEW 
York City.-Lengthy and very complete account of the ���::.e:�f: �,.':.re�e��� bl��lt W'll�� ����6:::' Y&:; 

H�TI�B T� lNVENT�R�. 
A western ROLLING MILL, havlng asurplusproduc. ing capacity of twenty-five hundred tons of Merch�nt Iron or Steel per annum, is anxious to communicate ,,=lth any one controlling base patents for a standard article that will consume this amount of their product and to that end solicit correspoodence. All communications 

will be treated 10 a strictly confidential manner and for the right artIole ample fund. will be provided to develop 
anq pnsh it on the market. Address all communications 
to ROLLING MILL, P. O. Box 'I'll!, New York City. . 

STAND A R D  ENAMEL WORKS, 
C3r:R.OTO_. _ _  Y. . Ornamental and Plain JA PANNING on MetaI. Wood, or Paper. PEA.RL INLAYING. Write for estimates. 

THE BJ.BAGWAlUTB STEAJ( JACJKEI 
Feedwater Boiler .and Pnrifter. 
Boll. the feedwater. Keeps the boiler olean. Saves boiler repairs. Saves from 15 to 40 per cent. of fuel. Large heating surface. No ra

diating surface. No back pressure. Thor-�l:f�IY oU;����&8�: �!!.
au

�!Dd 
Si��fr<\';�I�r�ur-

WM. BARAGWANATH & SON. 40 West D�Vl"���.s��g\J�W�g: W: E., General East-ern Manager, 112 Liberty Street. New York. 

HOW TO GRAFT.-A VALUABLE PA-per. Irlvlng complete directions for makiog various kind s of grafts In fruit trees.-Cleft 1l1'8ft1og, slip �ing, bear's mouth grafting. wired �ttInjj.. side grafting. whip grafting. saodle �lnrr... tongue ilrafting. split grafting. oroWD K1'8ftlng. Gran!Jlg·W8J[. 
Waxed cloth. With ll llgures. Contained In SCIENTl· 
FlC AME"ICA N SUPPLEH&"T No. a40. PrIce 10 cents. To be had at this offioe and trom all newsdealers. 

W Encyclo. E 
Diamond 

L 
Book free, 

L pe<lia of D.riUI �nd 2�<;. for. 
'JOG Engrav LIghtning mailtng It. 

ings of Hydraulic American 
W E L L WELL 'Well 'Works, 

T O O  L S, . Machines. Aurora, IJJ, 

SOME 0 1<'  THE CONDITIONS AFFECT-Ing the Distribution of Miero·orllanlsms In the Atmosphere.-A lecture by Percy F. Frankland, Ph.D. I '"". teur's experiment.. Tyndall's eXl,erlment.. Mlquel �� �:�:e'l�·';:;!:'t�g.r.x��:::�gi:anls�� ���e���f �t't tudes. Mlcro-or�anlsms In sea-air and In the air of 
��

d
Wf� o�t�.��oc��t'il��A��Wc.'f"a;�:F�g'l:;�,t 

CAN SmipLEMENT, No. 1104. PrIce 10 cents. To be had 
at this o�ce and from all newsdealers. 

Tbemn8t 8ucce"sfit l Luhrlcator for 1.008e PulleYII 1 11 nile. VAN J)UZEN'S PATENT Lo n S E  P U L L E Y  O I L E R. Highly recommended by those wbo 
�:�:s.u����':.':y���s��:b�iv�� 
)!�o=�tg.eu;�",,'!.':tlt�:.e our 
VAN DUZ&N & TIFT, Cincinnati. O. 

!ained in 8CIEXTIFIC �MEBICAN SUPPLEMENTt No. 
aaS and atiO. Price 10 cents each. To be had at this 
ofIIce and from all newsdealers. A �.:ARRISON CONVEYOR ! 

Handling 6raln, Coal, Sand, Clay, Tan B�rk, Cinders, Ores, Seeds,&c. 
�.I BORDEN, SELLECK " CO., t�;;,�� }Chicago, IIL WE MANUFACTURE 

WELL DRILLS 
FOR 

Coal and A IRAND 1 1FT To Introduce our wonderful Self-o tlng WasbIng Machine we will GIVE ON�ay 10 everv 
I town. Best In the World. NQ labor or rubblog. SEND J!'OR ONE to the National Co., 23 Dey St., N. Y_ I TELESCOPIC OBJECTIVES AND MIR-rors. i'belr preparation and testiug. By H. Grubb, F. 
I R. S. An Interestlog description of the processes now I employed In the construction of telescoplo Objectives, prefaced with a short history of the manntaCture or glass. Contained In SCIE"TIFIC AMERICAN SUPPLE-

I MENTS. Nos. �4�and �49. Prlce,10cents each. Tobe obtained at this office or from any newsdealer. 

THE CURTIS 
RETURN 

S'J:lE.A.:lMt 'J:l:a..A.P_ 
For returning steam condensed under pressure automatically into the bOiler, whether taken from above or below the boiler lever, without loss or waste. Manufactured by 

.... ·THE CURTIS REGULATOR CO., 
BOSTO N ,  MASS. 

Send for Circular No. 1 9. 

WANTEn-Agents to sell PRATT'S PATENT POCKET INHAL·ER B U 'r T O N  FA ST E N E R. Address PRATT MANUFACTURING CO., Boston. M"" •• 

CHARTER'S GAS ENGINE. 
The safest, most reliable and economical Motor 10 existence. Independent of Gas Works and Machines. 

2 to 25 H. P. So it can be used anywhet'e. 
Makes Its Own Cas 

A.T COST OF ABOUT 

6& cl'nts per M Feet. 
IlU�����% o�v�r t�lI85olhe:r �� Engines. Chicago Allent : H. H. LATHAM, 

42 Dearborn Street. New York House : 
12 Cortlandt Street. 

Williams & Orton Mfg. CD. 
P. O. B ox 148. STERLING, ILL. 
WHAT AMERiCAN ZOOLOGISTS HAVE Done for Evolution. Ry Edward S. Morse. Address of the retlrln!C president of the American ASSOCiation for the Advan"ement of 8clence. New York, Aug. 11, 1887. An interesting review of ten years' w"rk performed by American Zoo oglsts. Contained in ScI ENTI1I'IO AlIIBRI
CA" SUPPL�JlfE"T, NOB. 801, 8m. and 809. l'rIoelO cents eacb. To be had at this office and trom all newsdealers. 

rERFEC7.' 

FOR  SALE _The Foundry, Machine and 
• Holler Shops, of the Eoonomy 

Steam EnJrlne and �'oundry Co., with the water power. real estate. tools. patterns, fiasks, etc. This establishment must be sold to c108e out the bUSineSs. It is 8 rare r:ag;: ��r tt:: �=�t�����:n§���r�h���S!j�::: �:::.:ii�: ��� �a
t�o��t;'

b
�I���� ���I��:s�l1'l:'����� dry or Machine and Boller Shops will be sold seplU"ate If desired, with tools, etc. One of the firm . .. a practical foundryman." will buy and run the l!'oundry If the Ma· 

chine and Boiler Shops can be sold separate ; or he will take a partner who can furnish from 16,000 to ts,OOO. and 

�0�l�:t�::'�n'f���10�
a
.:':An������� :J'J'r:s��e�: PORTER, Receiver, Malone, Franklin Co., New York. 

P H  0 T O-E N GRAVING PROCESSES. -The " W ""hont " process. 1'he swelled gelatloe process 
Full details of each. Contained in SCIENTIJI'IC AMEiU
CAN SUPPLEMENT. No. ti l �. Price lO cents. To be had at this office and from all newsdealers. 

AND Carbolate of Iodine INHALANT. 
JJr'oi:ichitii,� l�ih� of the 

COMPRESSI ON OF AIR.-DESCRIP-

NEWSPAPER � New Catalogue of Valuable Papers 
FILE contaloed in SCI&NTIFIO AMERICAN SUFPLIDM&NT. lent ff'ee of charQe to any addre811. 

lIlUNN '" CO •• 381 Broadway. N. Y. 

tlon of M' s.rs. DubQls & Francois' Improved air compres.lng machiue, di!vlsed for the use of the larger Indll!!trles and for mining purpOSes. With 8 ftgores. llins. tratlng the apparatus In piau, elevation and detail. 
Con tamed in SCIENTIFIC AMKRJCAN SUPPLJ<MKNT. No. 
43a. PrIce 10 cents. To be had at this office and trom 
all newsdealers. The Koch Patent File. for . presr.v\ng newspapers, map,zines, and p8ml!hlets. h"" been recently Improved and prlCl' redn�ed. :;ubscrlbers to the SCIENTIFIC All[. 

ERICAX and SCIF."TlFlC AMERICA" S{TPPLEM""T eao IN; 
�

pJied for thll low price of $l.50 by mall. or 1l.2li at the "�cparJiERl6rNv;., truar:nrde����<g; every one who wishes to preserve tlie PBJle1". . 

P U L L E Y S, H A N C E R S  PROGRESS MAOHINE WORKS, 
F R I CT I ON CL U TCH ES! .... ��� .. ��_�-::�: 'Y. 

30 1 

COLORS. COMMON AND POISONOUS. 
-A table showing the composition of some of the pigments in common use, wltb a classification of the lal ter 
�';"if�!,:���c

n
....":

s �r<lJ':rJ: .. ,,�.
0
��

I
Er6�

n �!Cfii centa. To be had at this omce and trom all new.d�alrs. 

Steam! Steam! 
We build Automatic En!!"ines from 2 to 200 H. P •• 

equal to anything in market. 
A IJarge Lot of 2 ,  3 and 4- H .  Engines 

With or without boilers. loW' Cor cash. 
B.  W. PAYNE &, S O N S, 

Box 15, El:l:Xl.ira.. N. Y_ 

B A R R E L MACHINERY. 
E. & R. BOUJES, 

. BUFFALO, N. Y. 

SYSTEMS OF DISTRIBUTION OF Electriclty.-A lectnre by Elihu Thomson. delivered In the Sibley Colle!Ce course. The series, multiple arc, series multiple and mOltt,le series. accumuht.torand indue-
�����\"�s������.e �ll� t��i1fi��:�tag<!��::'1n<1,;i�'1ti 
SCIENTIFIC AHERICAN SUPPLF.MENT. No. 603. Price lO cents. To be had at this office. and from all news
dealers. 

�COLEMAN NAT'L BUSIN ESS 

Newark, N. J. COLLEGE. National Patronage, Best Facilities, f..) . . Best course of Business Training, 8hort� est Time, Lowest Rates, No Vacation. Address, H. COLEMAN. Pre.!'. 

H O W TO MAKE AN INCUBATOR.Full directions, illustrated witb 7 filnlres. Also direC
tions for operating the appHratus. Contaloed 10 
SUIENTI1I'IC A.Joi:HIOA.N SUPPLEMENT. No. ti12. Price 10 cents. To be had at tbIs ofIIce and :from all newsdealers. 
Te1egrasW- and Electrical 
Jredlcal Battenes. �fe�!��elB, lllxuerl. jIlentaJ Wor� and fine brass castings. Send for OJI!,taIogue4J _ _ .. ONES . BKO. (JIn ............ O' h is  impc:.rt&nt to DII that you m"ntioD tbis paper. 

TECHNICAL TRAINING CONSIDERED 
811 a part of a .. Complete and Generous Education." An addre.s by Dr. R. H. Tburston, oellvered at the seventeenth annual commencement of the Worcester PolytechniC Institute. Contained In SOiENTIFIC AMERICAN 
SUPPLEMENT. No. tiO�. PrIce 10 cents. To be had at this office and from all newsdealers. 

NEW CROTON AQUEDUCT.-DetaIled deSCription of the great aqueduct now being constrocted to Increase the water supply of New York (Jlty. and al.o of the gt"p.st dam which It Is proposed to build across the Croton River, at Quaker Bridge. With engravings and a map. Contained m 8Cn;" TIJI'IC AMEnI
CAN SUPPLEME"T. No. ��8. Price 10 cents. To be had at this office and from all newsdealers. 

To Business Men. The value of the SCIENTIFIC A MERICAN as an adver. tlslng medium cannot be overestimated. Its circulation Is many times greater than that of any similar journal uow published. It !Coes into all the States and Territories. and is read In all the principal libraries and reading rooms of the world. A business man wants something �;:r�h!l�!O ;�t�l�i�g;I';Il�:�eo¥fti�nh� 'h�t�h::wti'e advertises In the SCIENTIFIC AMEltICAN. And do riot ����h�t:::e'1!:�"for"ti:'!'�J::J'::F�� �:E�ci�s��:� selectlnll a lr.l. of publlcationo ln wUlen you decIde it Is for your interest to advertise. Tbls ls frequently done. for the reason taat t.ne agent gets a larger eommission 
��

o
� 

tlh':. Wlr'i[�����"1�:�#i�
�
Culation than I. allow-�� rates see top of tint column of thls page, or ad-

MUNN & CO .. Puhllshe .... , 
381 Brolldway, New yo .. k .  

CATARR H positively cured by the greatGermao Remedy. Sample pkge. and book for 
Acts. lostamps. E. H. :MEDI(lAL (lO., East Hampton, Conn. 

CONSUMPTION,=�,:,�� 
A late  dlseovery. Sample bottIS!!free with treatise contalDlng directions for home treatment. Give express office. DR. WJL F. G. NOETLlNGoI: (lO., EaotHamptou, OoJuo. AddreS!! 

xun & CO., 
Pobl1llhen 8cIB::ftD'Io A ...... C,ur. I CE &.  RE F RI-G E RA TI N G ::�Il1n;"o&�

or
�IG.' ELECTRICAL. :fd�I':;,'h1�T�==�8B��� . . .  . .  co .. Yel'ko Pa. . Street. N. Y. Write for testlmoniala and iDStructlollao. 

© 1887 SCIENTIFIC AMERICAN, INC.
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Illside Palle. each iDsertion � - - 11i centll a line. 
Hack t'ag:e, each im.erl ion - - - 81 .00 a line. 
The above are charges per agate hne-about eight words per line. f}'his notice shows the width of the line, an,d, is set in agate type. Engravings may head advertisements at the same rate per agate line, by measurement, as the letter press. Advertisements must be received at publication office 1\8 early as Thursday morning to appear in next issue. 

w. L. DOUCLAS 
SHOE. 

USEFUL BOOKS. 
Manufacturers, Agriculturists, Chemists, Engineers. Me

chaniCS, Builders, men of leisure, and profeFisional 
men, of all cla"ses. need good books in the line of 
their respective callings. Our post office dep�tment 
permits the transmission of books through the mails 
at very small cost. A comprehensive catalogue of 
useful books by dill'erent authors. on more than fifty 
dlll'erent subjects, has recently been published for 
free ci.rculation at the omce of this paper. Subject .. 
classified with names of author. Persons desiring 
a_ copy, have only to ask for it, and it will be mailed 
to them. Address, 
DlU-N]'i & CO., 361 

< To competent Business Men accepting exclusive City 
I!lrency for sale of our N A 'I

.

'IO N A I. A U't'Oll'IA'l'IC GAS-SA V I N G  GOV1Ul N ORS. Required by all 
��e:����:!\h:�;re«;s��e :r��r���· J:c�: �  :!�3; 
��dth�c::! ��m�n�!��, �,::

r
:�lttrf�cta1�������:' Prevent the disagreeable whistling, blowint{, and smoking ofbumers, remedyiD2 frequent danger from tire and expense of broken globes. Over 8,0CK) in service. Indorsed by highest Mercantilc Corporate and Expert Authorities. Agents clearing $500 per month. Address 

TIl E  U N IO N  NA .... A f. GAS-SA VING CO • •  . '144 BtWAiili'AY, NE W  YORK. 

CHAN DLER l FARQUHAR 
1 7 1  Washington St. 

BOSTO N .  
New England Agents for 

BARNES' FOOT POWER MACHINERY 
AND DEALERS IN 

Ma�hIDt.t8' Supplies of Every Kind 
Send two stamps for inus. catalogue 

PAT E N T S .  
MESSRS. MUNN & CO., in connection with the pubIi' catlon of the SCIENTIPIC AMERICAN, continue to ex

"mine !mpr9vements. and to act as Solicitors of Patents 
for Inventors. 
��;;a ':,,::,-!-n�v�

e
k.,=�

a�..{=-��� preparation of Patent Drawings, SpeCifications, and the prosecution of Applications for Patents in the United states, Canada. and Foreign Countries. lIIessrs Mnnn & fg.: ���:���::.1,;Ys�h:.w-.'!�:a':'���i���ri'i::s�d°'ile���: on Infringements of Patents. All buslne8s Int.rusted to tbem is done ·wit.h speCial care and -promptness, on very 
reasonable terms. 

A pamphlet sent free of charge, on application, con
taining foil information .about Patents and how to procure them; directions concerning Labels, Copyrights, Designs, Patents, Appeals, Reissues, Infringements, As
signments, Rejected Cases, IIints on the Sale of Patents, etc. 

We also send, free of c1tara', a SynOPSIS of Foreign Patent Laws, showing the CORt and method of secnrilllf patents in all the principal conntrles of the .. orld. 
19I:IJNN k CO., SoUel&on 0' PaleDIII, 

361 Broadway, New York. 
BRANOH Oll'FIOBS.-No. 622 and 624, F Street, Pa· · 0\110 Bull4lna, DMI' Ttll Street, Washington, D. C. 

JL-Wo/dOIUfS' 
. �&�ftCt"'� 

� ___ PLASTIC STOVE-LINING. 
One o f  the most desirable articles for the 

household ever produced. Easily am>1ied 
by any one at less than half the cost o�rick 
linings, while it is far more durable • .  

Only one half the thickness of ordinary 
1fI��o"'!'!!v"'l fire-brick is required, leaving more space 

for fuel. Suitable for all kinds of Stoves, 
Ranges and Furnaces, 

HYATT PURE 
TRIBUNE BUILDING. NEW YORK. 

lijUdIJlI1:1113lf.1 And T R P I CO S all prI.... v ..... trattns every subJec1; for PUBLIC 'EXHIBITIONS. etc. Lanrrc.Jr·t!rs1>i!.�!:m'!n�" m'1& ;.�=-. � MOALLUiTER. JUg. Oplic1aa, 49 Nassau at ••. N. Y. 

Ready for use in 5 and 10 pound cans, ala. 
in Kegs and Barrels. ------
AS B E STOS COVE R I NO. 

For Furnaces, Furnace Pipes, etc. 
Fire-Proof, N on-Conducting.-

33 per cent. of Fuel saved. 

Descriptive Price List tree by maiL· 
H. W. JOHNS M'F'G CO., 

87 MAIDEN LAN E , NEW YORK. 
ClJIOAGO, "llIILADELPBU, LOJrDOJl, 

• IIJII[� JOlWDl MBES SlBiRLUl lIDlD PERCIL, 

USED AND RECOMMENDED by MEISSONIER, KAUL

BACH, VON PlLOTY, GAB •. MAX, and the most emi
nent artists thronghout the world. The 
Johann Faber Siberian Lead Pencils. 
None genuine unless stampad JOHANN FABER. For sale 
by all stationers and dealers in Artists' Materials. 

QUEEN " CO., PHILADELPHIA, 
General Agents for the U. S. 

Address JOHN A. ROEBLING 'S SONS Manufactnrer!'J. Trenton, N. J. , or 111 Liberty Street, New York. 
w heels and Rope for conveymg power long distances. Send for circular. 

[N OVEMBER 5, 1887. 

mAMERI�AI '�ELL TELEPK�IE �� • 

95 M ILK ,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 
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 consequence!! 
thereof, and liable to suit thE'refor. 

OF THE 

� dtntifie �mtdtan 
FOR ISS,.. 

The Most Popular Seleotlfie Paper in the World. 
Ouly 83.00 a ll'!r.i!:'b'!;!�a"y�:.��ag:e. Weekly. 

This widely circulated and splendidly Illustrated 
paper Is. published weekly. Every number cOntains six
teen pages of useful It;formation aud a large number of 

WEIT.YER PATE ..... T FURNACE original engravings of new inventions and discoveries, . ..... representing Engineering Works," Steam �Iachlnery 
BOILERS OF EVERY DESCRIPTION. New Inventions, Novelties in Mechanics, Manufuctures, 

IDE AntomatIc Engines, Traction and Portable Engines Chemlstry, l<:lectricity Telegraphy.Pbotography, Arch!-
STE"&'� R.O"&'::O R.OX.X.ER.&. tecture, Agriculture. Horticulture, Natural mstory. etc. 

All Classes of Iteaders find in the SOIENTIFIC Mauufactured by Fou n d ry and Mach i n e  Department, I A>IERI()AN a popular 1esume of the best sclEmtific In. Harrisburg, Pa., U. S. A.. formation of the day; and It is the aim of the publishers 

THE BEST STEAM PUMP. 
Van Duzen's Patent Stearn Pump. 

InoomJlarable In cheapness and efficiency. Needs no care or skill ; cannot get out of order ; hilS no mOving part •• 
A Superior Fh'e Pu mp. Instantaneous and powerful. ever ready I Available, wherever steam pressure can be had. for pumping any kind of liquid 

�ot,cOld, sandy, Impure, etc.). We make 
tr:s ��':, f�c(� �':&'ff ��t�:�5. e��� 

State for what purpose wanted and send for li:tal!)gll
of " Pumps." Vall Duzen & Tift, Cinciuuati, O. 

C EO. W. MARBLE, Sole Manufacturer of THE A.(JM�; WREN(JII. 
Th

e besk��d� ��.:'tge�;.�� �����?�gic��,
e
t. S. A. 

WA NTED -Machine for turning Wooden Bowls. 
sec��d��'§d';lli: ;o:ii�'l:�I:;eC�I���e .. tntario. NEGATIVE FREE On receipt of t,:"o 2 cent 

I ·  • stamps we ,Will send, 
i postage paid, to any address, a sample American 

I Film Negative and full description of the newly per
fected process of making film negR.tives. 
The Eastman DI'7 Plate & FUm (:10., Roehe,.,tel't N. Y. 

JENKI�S BROS. VALVES. 
THE ENDORSEMENT OF FIRST-cr,ASS ENGINEERS AND MECHANICS THROUGHOUT THE COUNTRY has fully de-monstrated these valves to possess the following advantages over all other valves now in use : 
i: t.J:���(;;Ht ���;aii;du�ftr'���Yi�j!:�ree:=�· of _team, 011., or gaau. 
3. You do not bave to take them oll' to repair them. t: ��:Yef:.:ti��:���:'b�;c".aro�:����i��p1 fr':if���Simperfect surface. ' 
In Valves having !Cround or metal seats. should sand or grit get npon the seat, It Is impossible to mBlte them tight, except by r6!(rinding, which 18 expensive if done by hand, and If done by machine soon wears out the valve. <and in most casllS they lIave to be disconnected from the pipes, oft.en costing more than a new valve. The .lliilkins Discs used in these valves are manu factured under our IH80 patent, and will stand anv pre88'Uf"e of Bteam., oUs, Ii acids, 

JENKINS BROS .. 71 John St., N. Y. ; 105 Milk St., Boston ; 13 So. Fourth St . •  Phila. ; 54 Dearboru St., Ohlcago. 

-Sh f '  d G · ' . T t ' l  M h '  j THOS WOOD -'" CO - a t lng a·n earlng ex 1 e aQ Inery, 2'ld. �nd Wood ,"t"., · 
, EL EVArORS, ETC. PhIladelphia, Pa. 

XoDlTOSB, S:S:VKO'tJ':B. '" CO. 
AUBURN ,  N. Y. 

Automatic Cut-ofl' E ngi n es. 
S to 300 Horse Power. 

Ec8u8my in Fuel C!tlUlu ... ti .n. elo_ Re ... latlon, Great Durahili-. ty and Simpllcity Pelf .. cJ; . W  ..... _n�hip a·nd Ueshrn. Unrivaled In theoe,q!J8lltiesJ our lJllirlnes are .Jultable for all purposes, esP.a� cIa}1y W"he"" htgh speed and oifficuTt.lIervlce · are requlred, a& m electnc liglit 
plants, r"mag mllls, etc. Send for illustrated catalogue. 

to "resent it In an attractive form. avoiding as mucb as 
possible abstruse terms. To every intelligent mind, 
tills journal dords a constant supply of instructive 
reading. It Is promotive Of knowledge and progress In 
every commnnlty where It circulates. 

Tel·m .. of Sub8cl' iPtion .-one copy of the SCIEN. 
TIFIC A)lERICAN will be sent for 0IIe year-52 numbers-. 
postage prepaid. to any subscriber In the United States 
or Canada, on receipt, of three dol ln.·s by the pub, 
lishers ; six months, $1.50 ; three months, $1.00. 

·Ctub •• -On e  extra copy of tbe SCIEriTIFIC AMEBI. 
CAN will be supplied gratis fO'l' every club of jive /l'IIbscl"iberi 
at $3,00 each ; additional copies at same proportionate 
rate • 
. The safest way to remit Is by Postal Order. Draft, o. 

Express Money Order. Money carefully placed Inside 
of envelopes, securely sealed, and correct],y addressed, 
seldom goes astray, but is at the sender's risk; Ad· 
dress a l i  letters and make all orders. drafts, etc., ","y. 
able to :lM:I:'O'NN &; COo. 

36 1 B roadway, New York. 
T :El: E  

Scientific American Supplement. 
This Is a separate and distinct publication from 

THE SCIENTIFW AMERICAN. but is uniform therewith 
in Size, every number containing sixteen large pages. 
THE SCIENTIFIC AMERICAN SUPPLEMENT Is published 
weekly, and includes a very wide range of contents. It 
presents the most recent papers by eminent writers in 
all rhe prinCipal departments of Science and the 
Useful Arts, embracing Biology, GecIolO', Mineralogy 
Natural History, Geography, Archreology. Astronomy, 
Chemistry, ElectriCity, Light. Heat, Mechanical Engi. 
neerlng, Steam and Railway Engineering, Mining, 
Ship Building, Marine Engineering, Photogrtlphy, 
'�echnology, M<>nufacturing Industries, Sar.itary En
gineering, Agriculture, Horticulture, DOmf:dtlc Econo
my, BiogI1lphy, Medicine, etc. A vast amDunt of fresh 
and valuable information pertaining to these and allied 
subjeets is given, the wbole profusely illustrated with 
engravings. 

The most important Enryineering WO'I'ks, Mechanisms, 
and M;toufactures at home and abrO&(\ are represented 
and described In tbe SUPPLEMENT. 

Price for the SUPPLEMENT for the United States and 
Canada. �.OO a year, or one copy of tbe SCIENTIF£C AM
ERIOAN and one copy of the SUPPLEMENT. both mailed 
for one year for $7.00. Address and remit by postal 
order. express money order, or check, 

MUNN & Co .. 3 6 1  Broadway, N. Y .. 
Poblisbers SCIENTIIl'IO AMEmCAN. 

• 

To VOI'eitrn Suboel'ibe1'8.-Under the facllitles of 
the Postal Union, the SCIENTIFIC AMERlOAN is now sent 
by post direct from New York, with regnlarlty, to sub
scribers in Great Britain. India. Australia. and all other . 
British colonies ; to France, Austria, Belgium, Germany, 
Kussla, and all other European States ; Japan. lIrazll, 
Mexlco, and all states of Central and South America. 
Terms, when sent to foreign countries, Canada excepted. 
.. , gol:!, for SCIENTIFIC AM ERICAN, one year ; $9, gold · 
for both SCIENTIFIC AMERICAN ani SUPPLEMENT for 
(JJle year. This includes postage, which we pay. Remit 
bv DOStal or express money order. or draft to order ot 

MUNN & CO .. 361 Broadway, New York, 

PRIl\TTING INKS. THE " scientific American " is printed with CRAS ENEU ·JORNSON & CO. '8 INK. Tenth and Lom. bard 8m .. Phila" and 47 Rose St., opp, Duane St. , N. Y 
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