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:BRIDGE :BUILDING ON THE PENNSYLVANIA RAILWAY 

WITHOUT INTERRUPTING TRAFFIC. 

The freight cars of the Pennsylvania Railroad start 
at the eastern terminus of the road from a point on the 
shore of Jersey City some distance to the north of the 
passenger depot. The freight cars run upon a separate 
route until the heights back of the city are reached. 
There the freight and passenger lines converge, and 
thence both classes of trains pursue the same route to 
the West. The freight line, at its starting point, is 
half a mile or more distant from the passenger line. It 
is not a surface road lmtil.the high ground is reached. 
Through the city it is carried on wooden treetle work, 
with iron bridges across the streets. This feature 
keeps the cars out of the way, makes their working en­
tirely independent of street traffic, and in every way is 
a benefit to the company as well as to the city. 

It became evident that the woodwork must bere­
placed by a more permanent structure, and in this 
issue we illustrate the operations now in progress with 
a view to accomplishing this result. The company was 
in possession of a number of iron trusses elCinently 
suitable for this work. . They were used as bridges over 
various streams and rivers, the Juniata among others. 
They had served for some years as such when it was 
determined to devote them to this work. replacing them 
by other structures on the main line. Over the Juniata 
stone arches have been built in their place. 

Owing to the swampy condition of the route, the first 
operation was driving piles for the pier foundations. 
There was insufficient head room to do 'this under the 
trestles, so the plan was adopted of cutting out a sec­
tion of one track with its underpinning and setting up 
the pile driver in the gap and there driving piles for 
one-half of the pier base. This, of course, confined the 
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traffic to a single track. After this was done the gap 
was bridged by a temporary structure, and the same 
operation was repeated on the other side of the road· 
way, and all was ready for the stone work. During the 
second period of pile driving the cars ran upon a new 
track builtl in the line of the section first occupied by 
the pile driver, as shown in our illustration. 

Upon the base thus provided the piers of stone were 
erected. In building them, due regard was had to the 
depth of the trusses. In one instance a·variation of 18 
inches had to be providec1 for, necessitating a rabbet or 
step upon the top of one pier and a new level for the 
next. The trusses were to rest upon these, and the 
roa.dway was laid upon their upper chords. 

The trusses were fastened together with fastenings of 
the pin or bolt type. This excellent method of con­
structing trusses, much more prevalentin America than 
in England. where riveting is the favorite type of 
connection, had its good features we'll illustrated here. 
By removing the pins. the whole structure of a truss 
was taken to pieces without any destruction of parts. 
The pieces were taken to the scene of work. The first 
step was to put them" together, truss by truss, \ieep� 
ing them on skids and lying on their sides upon the 
ground. This was necessary to get all parts together, 
and each piece in the right place. On each side of the 
track false work was built for the length of one truss, 
or equal to the distance between the piers. Its 
height corresponded with that of the piers. On this 
the trusses were set up, two on each side. The bottom 
chord was first put in place, and then, by aid of further 
false work, the top and intermediate studs and tension 
rods were set up. This brought two bridges on each 
side of the regular roadway. The false work was taken 
away, and the iron work left extending from the line of 

[$3.00 per Year. 
one stone pier to that of the next, and supported at 
each end on wooden piers. 

. 

The ends of the trusses did not rest directly upon the 
wood. A couple of rails intervened and bore their weight 
directly. The object of this is "to avoid friction, and 
so to render the lateral transfer possible. Upon the 
top of the iron work the full set of sleepers. each num­
bered, were placed. Two crab windlasses were bolte<i 
down to the lower chord level of one of the bridges or 
pairs of trusses. One windlass was placed at each end. 
A heavy tackle or blocks and falis were fastened be­
tween the bridges, running at right angles to their 
length and in the line of the windlasses. The end of 
the fall was taken to the windlass. 

The next work is the demolishing of the tracks and 
woodwork of the trestles which are between the spans. 
When this is removed. all is clear for the moving. The 
rails are thoroughly greased weUyp to the trusses. 
No grease is placed directly 1;>etween them and the 
rails. 

They'now have to be drawn in laterally and evenly 
toward each ot.her until over the piers. The first 
strain, owing to the absence of grease on the rails, 
is very heavy. For about eighteen inches hydraulic 
jacks are u.sed to force them from their seats. As 
soon as the greased portion onhe rails 'is reached, they 
become amenable to the tackle. By blocking one 
span is locked fast, and eight men begin turning the 
windlasses. The blocked truss serves as an abutment. 
As the strain comes upon the tackle, it draws one of 
the bridges toward its fellow. The blocked one can­
not move, so the other is gradually drawn up to its 
place. As soon as it reaches its position, it is jacked 
up. To provide steps for the jacks, heavy timbering 

(Continued on page 36.) 

Fig. l.-BRIDGE BUILDING ON THE PENNSYLVANIA RAILROAD IN JERSEY CITY. Fig.2.-DRIVING PILES FOR PIER FOUNDATIONS. 
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Jtitufifit !tutritau. 
THE INDIANA PATENT BILL. 

Hon. Mr. Holman, of Indiana, has introduced the fol­
lowing bill in the House of Representatives, No. 1344 : 

"A BILL TO SECURE TO THE PUBLIC THE USE OF 

PATENTED INVENTIONS. 

" Be it enacted by the Senate and House of Repre­
sentatives of the United Stat.es of America, in Congress 
assembled, . That all persons or corporations, whether 
owners or licensees of patents granted by the United 
States, are prohibited from withdrawing any machine 
or process from public use because of any regulation of 
the tariff of charges by the legislature of any State or 
Territory wherein such machine or process is being 
used, without the consent of such legislature." 

The same bill was introduced at the last session of 
Congress by the same member, but failed to pass, and 
we earnestly hope this renewed attempt will share the 
same fate. 

If this bill should pass, it would be within the power 
of any State or Territorial legislature to subject citi­
zens to the most serious losses. Among the first to 
suffer would be widows and orphans. All who hold 
investments in patented properties would be liable to 
be robbed of their incomes, the same as already has 
happened in Indiana with the telephone owners. 

The Supreme Court of the United States decided 
long ago that all State laws for regulating the sale or 
disposition of patented inventions were unconstitu­
tional and void, for the reason that the exclusive author­
ity in such matters is by the Constitution exclusively 
vested in the Congress. 

For some unexplained reason, the authorities of the 
State of Indiana have for years treated the Supreme 
Court decisions with contempt, and there are to-day 
among the Indiana statutes several laws relating to 
patents that are at variance with the paramount au­
thority of the United States. The most recent Indi­
anian effort in this line is the State law that regulates 
the price at which patented telephones may be sold. 
The law specifies that no telephone company shall 
charge more than $3 a month for use of same; thus 
taking entirely away from the patentee all voice in or 
control of his invention. The validity of this law has 
been sustained by the highest tribunal of the State of 
Indiana, and is now in force there. The result is that 
the Bell telephone companies in several of the cities of 
the State were obliged to withdraw their instruments 
from use, as the amount allowed by the local law was 
not sufficient to pay them any profit. 

Indiana has profited vastly, in common with all of 
the States, from the many new industries and manu­
factures which inventive genius has created and given 
the country. The industrial prosperity of the State is 
largely based upon tne wealth which has been brought 
in to her by the use of new improvements and inven· 
tions. If they are to be withdrawn or discouraged, 
property values must necessarily decline, and manufac­
turing industries must be removed to more congenial 
places. 

. 
.. '1' � 

ELECTRIC ENERGY FROM CARBON WITHOUT HEAT, 

In Sm.PLEMENT, No. 629, issued this week, we print a 
paper with the above title by the well known electri­
cian, Mr: Willard E. Case. It gives the details of an 
investigation of a platinum-carbon battery. Carbon in 
various forms was experimented with as a positive 
plate of a voltaic couple, while platinum was used as 
the negative element. An oxidizing solution, formed 
by mixing chlorate of potash and sulphuric acid, was 
used as exciter and solvent for the carbon, and a cur­
rent was obtained. The active agent in the solution 
was ascertained to be CIO., or peroxide of chlorine. 

Various changes in the carbon electrode and in the 
solution gave different electromotive forces, a range 
from '08 to 1'25 volt being obtained. These results were 
obtained without any heat, and in them the investiga­
tor sees a possibility of evading the second law of ther­
modynamics. As the carbon is burned without heat, 
and the energy set free is converted directly into me­
chanical energy, he hopes to obtain a far higher return 
for carbon consumed than is possible with the steam or 
heat engine and dynamo, where, at most, but fifteen 
per cent of the heat of the carbon can be (lonverted 
into mechanical energy, and where a further loss is 
encountered in the conversion of this into electric 
energy. 

[JANUARY 21, 1888. 
Incidentally another point is strongly brought out. 

It is that the expense of working a battery is not 
only due to the consumption of the positive element, 
which is generally zinc, but that the cost of the solu­
tion may have just as much to do with it. It shows 
that there is room for vast improvements on primary 
batteries: Electricians may yet find themselves wrong 
in so generally considering the subject of the economi­
cal use of primary batteries in competition with dyna­
mos a wild and impracticable theme for work and study. 

.. '1'" 

SUCCESS OF THE MILLION·DOLLAR TELESCOPE. 

The great refracting· telescope of the Lick Observa­
tory, Mount Hamilton, Cal., is now in place, and had its 
firlSt .. official" trial on the evening of the 7th inst. The 
sky was clear and the weather cool. The big telescope 
was at first pointed at the nebula in. the constellation 
Orion, which appeared to Messrs. Clark, Swazy, Keeler, 
and Floyd more magnificent. than ever before. About 
12 o'clock Saturn was also observed, with satisfaction. 
Only medium power was used, and the observatton 
closed about midnight. 

The size of the object glass is 36 inches. It is the 
most powerful telescope in the world. A magnifying 
power of 2,000 diameters, it is expected, can be em­
ployed on suitable objects. Applied to the moon, it is 
believed the new telescope will show almost anything 
that has a bulk of say 300 feet square. If there are any 
such buildings on the moon as the capitol of the United 
States, or such works as the Brooklyn bridge, rivers or 
oceans with large vessels upon them, the great telescope 
will reveal the fact. But unless all previous observa­
tions are greatly at fault, no water, no atmosphere, no 
people, exist on the moon like those of our globe. Much 
new and interesting knowledge may, however, be hoped 
for in respect to the moon and the heavenly bodies 
when the new instrument is fully worked. 

A dispatch to the N. Y. Herald says that on the night 
of the 10th inst. at the Lick Observatory the cold was 
so intense as to freeze the dome of the observatory and 
prevent easy observation. However, several short trials 
were made. The most important was by Captain 
Floyd and Pft)fessor Keeler, who saw the eight rings 
of Saturn cMJarly divided. Professor Keeler had an 
unexcelled view of a division of the outer ring of Sat­
urn on the night of the 7th. 

A few nights ago Captain Floyd and others were 
looking at the constellation Orion, when he detected a 
little star in the trapezium which is in the sword of 
Orion. Mr. Clark, on looking, also said he saw the 
star. No star has ever before been seen in the trape­
zium. 

Saturn and Neptune are the only planets that 
have been so far viewed, the other principal planets 
having not yet been in good position at a comfortable 
hour. 

.. '1." 

Apprentice. of Past and Present Days. 

The Carriage Monthly thus contrasts the apprentice 
of former times to those of the present: 

Apprentices of the present generation are ignorant 
of the hardshi'ps and misfortunes of the boys in by-gone 
days. The latter were Inembers of the master's family, 
boarding and sleeping with them. Part of his business 
was to mind the children, if there was any, run all the 
errands for the household and shop from 5 o'clock in 
the morning until 7 o'clock in the evening, and some­
times even later than that. Many of the boys of the 
present day do not believe this, but it is nevertheless 
true. The boy had to stay as long as the agreemfmt 
made called for, and if he ran away he was considered 
an outcast. If the parents of the boy could raise a cer­
tain sum, the term of the apprenticeship was shortened 
according to the amount of money paid. In time these 
boys became good mechanics, obtaining a thorough 
knowledge of their trade. 

The apprentice of to· day is considered equal in stand­
ing with the mechanic. He commences work at 7 
o'clock in the morning and quits at 6 in the evening, in 
some cases earlier, and is never kept over his regular 
time. The employer treats him the same as he does his 
workmen, sometimes better, and he is paid either by 
agreement or what he is worth. There are many who 
still would like to see the old apprenticeship system 
of fifty years ago in force again. 

.. fe, .. 

Curious Geological PhenoIBena. 

The Cordillera of the Andes has for some time been 
exhibiting a curious phenomenon. It results from ob­
servations made upon the altitudes of the most impor­
tant points, that their height is gradually diminish­
ing. 
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SJLVANUS P. THOMPsoN.-First Installment of a most Interest­
In/! lecture on this subject.-The pnmp of Swedenborg. the Flor-

So far the investigation has not assumed a practical 
form, but it will be a triumph of theory if we are able to 
effect this direct conversion of the heat energy of carbon 
combining with oxygen into electricity. Many points 
are not touched upon by the author. He does not say 
whether his platinum was completely protected by the 
carbon, or whether bubbles of carbonic acid gas es­
caped from the dissolving carbon. The investigation 
indicates a most interesting line of experiment and one 
which we can but hope will be carried out to some 
result that will have a bearing on practice. The solu­
tions used are too expensive to give the present experi· 
ments more than a scientific interest. But at least 
they open a door for future work that may yet produce 
a carbon-consuming battery that will supplant the 
present type. 

Quito, which in 1745 was 9,596 feet. above the level 
of the sea, was only 9,570 feet in 1803, 9,567 in 1831, and 
scarcely 9,520 in 1867. The altitude of Quito has there­
fore diminished by 76 feet in the space of 122 years. 
Another peak, the Pichincha, has diminished by 218 
feet during the same period, and its crater has de· 
scended 425 feet in the last 25 years. That of Antisana 
has sunk 165 feet in 64 years.-La (Jazette (Jeogra­
phique. 
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Trade Mark. In the Engli.h Patent Omce. 

In England they have a Comptroller-General of Pat­
ents, Designs, and Trade Marks, an official who corre­
sponds to our Commissioner of Patents, He and his 
staff of civil service officials appear disposed to deal as 
erratically with the iubject of trade marks as does our 
less be-titled official and his subordinates. We have 
received from a correspondent in London a most 
amusing tale of the persistent but unsuccessful attempt 
of one of the lead5ng patent attorneys in England to 
have the word" Yum-Yum "registered as a trade mark 
for whisky, etc. As a preliminary illustration of the 
inconsistency of its rulings as to non-descriptive words 
(H fancy words" is the characterization of the British 
Trade Mark Act), our correspondent cites the following 
instances: "Cook's Best Friend" has been refused, and 
.. Housekeeper's Friend." •. Housewife's Friend," and 
.. Carver's Friend," have been accepted. ., Sunlight 
Soaps" has. he understands, been registered for one 
firm, and" Suaviter," also for 80ap. has been rejected 
for another. To return to "Yum-Yum. " This seems 
a "fancy word." Yet the "THe Barnacles," as our 
correspondent terms the patent office people, after 
Dickens, paused and asked for information con­
cerning the word before passing or refusing it. The 
meaning of the word was asked for. The applicant's 
attorneys answered in a facetious yet carefully worded 
letter, expressing doubt as to any fixed meaning at­
taching to "Yum-YllIn," except that it meant substan­
tially, H how nice," and was credited to savages as ex­
pressive of their satisfaction coupled with a desire for 
more. A reference to the opera" Mikado," with appro­
priate quotations, etc., was included in the letter. In 
response, the solemn official letter came, asking 
whether" Yum-Yum" was a Japanese word or name, 
stating that in the prosecution of a previous applica­
tion it had been found that" Ko-Ko," the name of a 
well known character of the same opera, had been 
shown to be a Japanese name. This letter was an­
swered, the agents saying that they knew no instance 
of a Japanese bearing such name, and intimating 
that they did not see what Japan bad to do with the 
matter. The last official letter, closing the correspond­
ence, was a definite rejection. It was based on the ad­
mission by the attorneys that the word was an exclama­
tion of delight. Hence,it was declared not a subject for 
registry. The point taken by the office seems to bave 
been that it was not a "word," or if it is, it conveys, 
according to the attorneys' letter, u descriptive mean­
ing. In an oral hearing, the same decision was ren­
dered. We regret that we are unable to give the full 
correspondence. It shows much humor on the agents' 
part, that is in excellent contrast with the solemnity 
of the official letters. The whole affair shows that we 
are not the only nation suffering by inconsistent rul­
ings in the patent office. 

the leather used in making the finest of French kid 
gloves. Finally, not to mention various other employ­
ments for eggs in the arts, they may, of course, almost 
without trouble on the farmer's part, be converted into 
fowls, which, in any shape, are profitable to the seller 
and welcome to the buyer. Even e�g shells are valu­
able, for allopath and homeopath alike agree in regard­
ing them as the purest of carbonate of lime. 

.. Researches on Solar Physics," and he a.nd Professor 
Tait published their researches on " Heating Produced 
by Rotation in Vacuo." Besides these, he wrote a n um­
ber of treatises especially on the subjects of meteorology 
and magnetism. The article in the" Encyclopredia Bri­
tannica" on " Terrestrial Magnetism" is from Professor 
Balfour Stewart's pen. Among the many works of 
which he was sole or joint author may be mentioned 
the" Elementary Treatise on Heat," "Lessons in Ele­
mentary Physics" (1871), .. Physics" (1872), " The Con­
servation of Energy" (1874), and •. Practical Physics " 
(1885). Most of these are text books on the subjects of 
which they treat. He and Professor Tait also produced 
the "Unseen Universe," a work of which twelve 
editions have been published. At the time of his death 
he was president of the Physical Society, and was a 
member of the committee appointed to advise the gov­
ernment on solar physics. Professor Balfour Stewart 
died on Monday, Dec. 19, at Ballymagarvey, Balrath, 
in the county of Meath.-Electrical Review. 

••••• 
Value oC Eggs Cor Food. 

Many of our best farmers have arrived at the conclu­
sion that poultry raising is the most profitable thing 
they can engage in. Of the egg alone the London 
Standard, after stating of what it is composed, men­
tions the various purposes for which it is used. 

Every element, the writer says, that is necessary to 
the support of man is contained within the limits of an 
egg shell, in the best proportions and in the most pala­
table form. Plain boiled, they are wholesome. The 
masters of French cookery, however, affirm that it is 
easy to dress them in more than 500 different ways, 
each method not only economical, but salutary in the 
highest degree. No honest appetite ever yet rejected 
an egg in some guise. It is nutriment in the most port­
able form and in the most concentrated shape. Whole 
nations of mankind rarely touch any other animal 
food. Kings eat them plain as readily as do the hum­
ble tradesmen. After the victory of Muhldorf, when 
the Kaiser Ludwig sat at a meal with his burggrafs 
and great captains, he determined on a piece of luxury 
-" one egg to every man, and two to the excellently 
valiant Schwepperman." Far more than fish-for it is 
watery diet-eggs are the scholar's fare. They contain 
phosphorus; which lis brain, food, and sulphnr, which 
performs a variety of functions in the economy. And 
they are the best of nutriment for children, for, in It 
compact form, they contain everything that is neces­
sary for the growth of the youthful frame. Eggs are, 
however, not only food-they are medicine also. The 
white is the most efficacious of remedies for burns, and 
the oil extractable from the yelk is regarded by the 
Russians as an almost miraculous sal ve for cuts, bruises, 
and scratches. 

••••• 
Ne'W Process oC Paper Making. 

The object of this invention is so to arrange the vari­
ous machines or apparatus for treating esparto, straw, 
etc. , that a continuous. process can be carried on direct 
from the fiber boilers to the paper making machine 
without the materials being handled by the workmen 
as hitherto. 

In the first place the boilers are emptied and their 
contents placed upon an arrangement of endless travel­
ing lattices, which carry it to the breaking and wash­
ing engines. It is then conveyed into the chests to 
supply the half-stuff or cleaning machine, after which 
it is run into a store chest to supply the bleaching en­
gines. After bleaching it passes into a chest to supply 
the beaters, from whence it .is finally conveyed to the 
paper making machine. 

The advantage of this process is that the fiber is 
maintained in a. wet condition throughout the entire 
proceRs of manufacture, and therefore contributes 
largely to the saving of both material and time in mov­
ing from one process to another. This can readily be 
done automatically in buildings where the various ma­
chinery 'is subdivided and arranged upon different 
floors, but in any case where this advantage does not 
exist, pumps and small stock chests are so arranged 
that no difficulty presents itself. This system will dis­
pense with the making of the stuff into a solid at the 
presse pate machine.-Paper Making, 

Liquid AlIlalgalll. 

An interesting account of a series of experiments up­
on the so-called alloy between the metals sodium and 
potassium is given by M. Joannis in the current, num­
ber of the Annales de Chimie et Physique. For some 
years it has been known that, although in many respects 
so . similar, these two metals possess a certain affinity 
for each other, and unite under suitable circumstances 
to form a liquid amalgam-like substance. M. Joannis 
has at length shown that a definite compound, NaK., is 
formed with considerable evolution of heat when the 
fused metals are brought together in the right propor­
tion. In order to prove this· fact, thermo-chemical 
methods were resorted to, liquid mixtures of the com­
position Na.K, NaK, NaK., and NaK. being succes­
sively introduced into the calorimeter. 

The hydrogen liberated by decomposition of the 
water in the calorimeter was caused to pass first 
through a perforated platinum plate, and afterward 
through a long thin-walled glass spiral, eventually 
escaping in minute bubbles through the water itself, 
after becoming reduced to the temperature of the cal­
orimeter. The liquid mixture of metals was gradually 
introduced by means of an ingenious apparatus consist­
ing of a drawn-out delivery tube containing the alloy 
between two layers of protecting naphtha, and which, 
by means of a valve, cOuld' be placed In communica­
tion with a reservoir of compressed air, so that, by re­
gulating the valve, a gentle stream of the liquid could 
be forced out as required. When the calorimetrical 
experiments were concluded, the amount of alkali was 
determined in an aliquot pa.rt of the water in the cal­
orimeter, and thus the amount of metal used could be 
arrived at. 

From the data afforded by these experiments, M. 
Joannis appears to have conclusively shown that the 
only stable compound is NaK., all others being mix­
tUres of this with excess of one or other of the two 
metals. It is very satisfactory that a reliable method 
has at last been found of distinguishing between true 
compounds and physical mixtures of metals, and rather 
remarkable that one of the earlier analyses of the most 
stable combination of sodium and potassium gave as 
the percentage of potassium 76'5, a number which 
closely approximates to that required for NaK •. -
Nature. 

...... 
Steel Arlllor-Plercing Projectile •• 

Passing events in connection with the development 
of our artillery are constantly reminding us that the 
battle of the guns and plates is not yet ended. At the 
present time, however, it is not so much the guns as the 
projectiles that are pitted against tbe plates and are 
making their mark-and a pr�tty deep one, too! We 
are reminded of this by some successful trials that have 
recently taken place at Shoeburyness with steel pro­
jectiles made by the Hadfield Steel Company, of Shef­
field. The first trial was that of a 6 inch projectile 
against a Cammell compound plate 9 inches thick by 
4 feet square, 3 inches of the plate, that is, the front 
part, being of very hard steel. This plate, which had 
12 feet of oak backing, was a new one, and had' never 
been weakened by any previous rounds. The Hadfield 
projectile successfully penetrated the plate and passed 
5 feet into the wood backing. It was found broken 
into only three pieces, which could be fitted together, 
showing how well t.he projectile had stood this severe 
test. To show its severity, it may be mentioned that 
the present service Palliser chilled projectile fired at a 
similar plate would only have made an indent 3 or 4 
inches deep, or barely through the steel face. In fact, 
this 6 inch breech loading gun, comparatively a very 
small one, fired with a Hadfield steel projectile of the 
high quality just described, would penetrate armor on 
all.but our heaviest armored ships, which also speaks 
well for the improvement in the power of our guns. A 
Hadfield projectile 9'2 inches diameter (say 9?4: inches) 
has, at Shoeburyness, gone through a 16 inch wrought 
iron plate, 6 feet of wood, and 8� inches into a second 
plate behind. This gives a total penetration of over 2 
feet, and yet the projectile was but little injured. The 
trial of the Hadfield 12 inch projectile, weighing nearly 
half a ton, was conducted against a 16 inch Brown 
compound 'plate. The velocity was about 1,900 feet 
per second at 100 yards range. The projectile passed 
through this plate and some distance into the wood 
backing behind. It was there found, and although 
fractured, it had arched the plate in addition to pene­
trating it. These results are still more noticeable as 
being the first English projectiles to successfully pierce 
compound plates. If encouraged in the way foreign 
governments encourage their projectile manufacturers, 
the Hadfield Steel Company would, doubtless, still fur­
ther improve their projectiles; and it IilUst be borne in 
mind that while some special foreign projectiles have 
penetrated compound plates without breaking up, 
this is not the rule.-Iron. 

. .. , .. 
C onceallllent oC Torpedo Boat •• 

One well known drawback in torpedo boats is the 
visibility of the flame and smoke when within a dis­
tance of 2,500 to 3,000 yards of the object to be attacked. 
Experiments at the Rochefort Arsenal and on the Seine 
with an apparatus invented by an engineer of the 
name of Oriollo, of Nantes, as is reported, have de­
monstrated that his arrangement is capable at night 
of quite obscuring the torpedo boat. The flame and 
sparks disappear, the smoke, which is reduced in tem­
perature from 100 degrees to 30 or 40 degrees, spreads 
itself out in a horizontal layer over the surface of the 

- • • • • water, becomes inhaJable, and envelops the boat in an 
BaJCour Ste'Warl. impenetrable vapor, which defies the electric search 

A raw egg, if sWlj.llowed in time, will effectually de­
tach a fish bone fastened in the throat. and the white 
of two eggs will render the deadly corrosive sublimate 
as harmless as a dose 9f calomel. They strengthen the 
consumptive, invigorate the feeble, and render the 
most susceptible all but proof against jaundice in its 
more malignant phase. They can also be drunk in the 
sbape of that" egg flip" which sustains the oratorical 
efforts of modern statesmen. The merits of eggs do 
not even end here. In France alone the wine clarifiers 
use more than 80,000,000 a year, and the Alsatians con­
SUlue fully 38,000,000 in calico printing and for dressing 

We regret to announce the somewhat sudden death light to discover the boat. A notable point in the ap­
of Professor Balfour Stewart, M. A.,  LL. D. , F. R.S. Mr. plication of the arrangement is that it in no way 
Balfour Stewart, who had only just completed his 59th whatever interferes with the proper working of the 
year, was educated at the Universities of St. Andrews engines or the boat. The stearn pressure and the speed 
and Edinburgh. In 1859 he was appointed to thedirec- remain undiminished. The improvement is confined ex­
torship of the Kew Observatory, and in 1867 to the sec- clusively to the funnel, and the extra weight which it 
retaryship of the Meteorological Committee, which last adds to the boat is insignificant. France is engaged in 
appointment he resigned on his promotion to the pro- applying this improvement, and Spain and Italy will, 
fessor's chair of natural philosophy in Owen's College, probably, shortly introduce it to their navies. 
Manchester, in the year 1870, a post which he held until - ••• • 

his death. COL. AUCHMUTY, founder of the New York Trade 
Two years before this distinction was conferred upon Schools, which were illustrated and described in these 

him he had been awarded the Rumford medal by the columns some time ago, says: .. There are 150 young 
Royal Society for his tliscovery of the law of equality men in the evening plumbing class, and in the day 
between the absorptive and radiative powers of bodies. I plumbing ciass there are 35. They come from variouil 
Together with Messrs. De la Rue and Loewy he wrote parts of the United States." 
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AN IMPROVED TRICYCLE. 

A tricycle which is designed to be easily and con­
veniently propelled at a high rate of speed, without 
much exertion on the part of the operator. is shown in 

/ the accompanying illustration, and has been patented 

FaIE'S TRICYCLE. 

$titufifi t �tutritau. 
a coil spring, that had been compressed by the down­
ward movement, but this upward motion of thA seg­
mental gear wheel does not affect the mot�on of the 
fly wheel, as the pawl and ratchet connection is such 
as to transmit motion only in one direction. If the 
operator desires, he can, by pressing on the foot piece, 
assist the segmental gear in its downward movement, 
thereby increasing the power transmitted to the main 
driving wheel. A pawl is arranged to prevent the fly' 
wheel from running in a wrong direction, and a brake 
is provided with a handle within convenient reach. A 
modified construction is provided for in a velocipede 
for carrying freight, in order to give increased power 
applied at a slow rate of speed. For further particu­
lars address Mr. P. A. Frie, Curacao, Dutch West 
Indies. 

• • •  
AN IMPROVED MUSIC ClIART. 

A simple and efficient device for use 
in connection with pianos and organs, 
for transposing music from one key to 
another, is illustrated herewith, and 
has been patented by Mr. Charles S. 
Mason, of Earlham, Los Angeles 
County, Cal. A card, which forms the 
body of the chart, is provided with 
three rows of letters, representing in 
three series the notes of the scale, as 
shown in section in the small figure. 
The letters represent the notes of the 
natural scale and sharps larger than 
the flats, while the flats are printed 
in red, so that when they are super­
posed upon black they may be readily 
distinguished. The card has projec­

by Mr. Hermanus T. Frie. It consists of a rocking chair tions upon ts bottom edge adapted to fit into the wider 
located on a suitable frame and operating at its free end spaces between the black keys of the keyboard to 
on a segmental gear wheel, connected by a train of gear locate the chart with reference to the scale of the 
wheels with the axle of a driving wheel. Of the two instrument, and is provided with appropriate indices 
main driving wheels, one is loosely mounted on a spindle and numerals representing the signatures. An aper­
from the frame, and the other is secured on a shaft ro- tured card, with three stripes of 
tating in bearings on the frame, the tnner end of this , different colors, is arranged to slide 
shaft carrying a gear wheel which meshes into the over the other one, the apertures 
internal gear of a wheel that is externally geared to being in the order required for 
mesh into a pinion loosely mounted on the shaft of a showing the letters of the different 
fly wheel. This loosely mounted pinion IS connected chords of the various keys, with an 
with a clutch held on the end of an arm pivotally con- aperture also for exposing to view 
nected with one of the spokes of the fly wheel. A seg- the figures on the rear card repre­
mental gear wheel fulcrumed on the main frame has senting the signatures, the top line 
on its upper end an offset, on which rests a pin pro- or color stripe representing the 
jecting from the upper arm of the rocking chair, the tonic or first chord, the second line 
runners of which have in their bottom edges each a the subcdominant chorn , and the 
V-shaped groove, to fit on the V-shaped top edge of third line the dominant chord 
a longitudinal bar secured to the main frame. To The chart cannot be wrongly placed 
prevent the runners of the rocking chair from jumping upon the instrument, and the 
the longitudinal bars, rollers are provided connected rapidity and simplicity with which 
with each other on each side by rods, the rollers trav- changes can bA made from one key 
eling on the lowest or contact points of the runners to another are obvious at a glance. 
of the rocking chair. The lower end of the segmen­
tal gear wheel is pivotally connected by a link with 
the rear end of a foot lever, carrying at its front end 
a foot piece operated on by the foot of the operator 
seated in the rOcking chair. The train of gear wheels 
and connected parts are preferably covered by a hood, 
and the steerin g  wheel in front is operated by a shaft 
leading to a small foot wheel within convenient reach 
of the operator. The downward motion of rocking, 
through the segmental gear wheel and connected parts, 
operates the fly wheel, which motion is thence trans­
mitted through the internal gear wheel to the main 
driving wheel. With. the upward motion, the seg­
mental gear wheel is carried to its former position by 

---0"' • •  ---
SELF-LUMINOUS BUOY. 

BY GEO. N. HOPKINS. 

Among the tried devices for ren­
dering buoys luminous are lamps 
arranged to burn for a long time, 
phosphorescent mixtures, electric 
illuminators supplied with the current from the shore 
by means of a cable, and the more recent luminous 
paint, which absorbs light. by day and gives it out 
at night. Compressed gas has been employed with 
great success, some of the buoys having been designed 
to carry six months' supply of gas and to s�ve as light 
ships. 

SELF-LUMINOUS BUOY. 

(JANUARY 2 1 ,  1888. 
The engraving illustrates illuminating apparatutl 

designed as an auxiliary to bell buoys and whistiing 
buoys. It is based upon the generation of electricity 
by the agitation of mercury in a high vacuum or in 
gas of high tension. The self-exciting Geissler tube 
involves the same principle. The buoy represented in 
the cut is adapted to ring a bell by the rolling motion 
imparted to it by the waves. Advantage is taken of 
this motion to agitate mercury in the annular tubes 
placed in the UPPAl' portion of the frame of the buoy. 
The tubes are made very heavy and strong, and each 
contains barriers for causing friction of the mercury 
against the sides of the tubes. 

To insure the action of one or more of the tubes at 
all times, they are inclined at different angles. A 
slight motion of the buoy causes the mercury to travel 
circularly in the tubes and generate sufficient elec­
tricity to render the tubes luminous. 

.. 4 0 ' .  
How to C one.entrate the Power oC Small Stream •• 

At the Niagara mill of Bainton Bros. , at Buchanan, 
Michigan, the stream does not furnish water at all 
times for their 35 horse power wheel, but the Firmus 
rope transmission enables them to utilize the water 
again by a second dam 1 ,100 feet down stream from the 
first, where a 25 H. P. wheel has been placed. A pulley 
is placed on the shaft of the last named wheel, and from 
this the rope travels first to a pair ' of mule pulleys on 
the first tower, set on rising ground just above the 
bank of the pond. From these mules the rope passes 
in a straight line to the main transmission pulley on a 
countershaft at the mill, and intermediately supported 
on six sets of bearers. This countershaft is belted to 
the main line shaft and is provided with a cl utch, so 
that the transmission may be connected or discon­
nected at will. 

This example shows that it is easy to use the water 
over and over, and that the lay of the ground is of small 
importance. It is advantageous, of course, to carry the 
transmission rope in a direct line, or at least all in one 

MASON'S MUSIC CHART. 
vertical plane, but deviations of direction are not of 
large importance. In the case illustrated, the rope was 
carried away laterally to the mules, in order to avoid 
setting one or more of the bearer towers in the lower 
pond, where they might be difficult of access in winter. 
The resistance encountered is that due to the weight of 
the rope on the bearer journals and the aerial friction 
on the rope. These are quantities so small that a man 
can, with onA hand, move this transmission from a 
state of rest, when disconnected from the line shaft. A 
change of direction increases the journal pressure of 
the mules, but the rope IDay go over hills or down int.o 
valleys without other effect than increasing its length . 
Practically, however, as shown in the illustration, in­
equality of the ground may generally be neutral ized 
by putting the several bearers of! the same level or 
nearly so. 

The figures of this transmission are as follo ws : 
Power to be transmitted 25 H. P. , distance 1 , 100 feet, 

velocity of rope 3, 125, transmitting 25 H. P. would show 
. . 33000 X 25 

the tensIOn to be 
3125-

= 264 X 60 lb. (onA half the 

tension weight), equals 324 lb. total strain on rope, but 
there being two wraps, hence the strain will be divided 

by two, thus : 
3� = 142 lb. , which is about 5 per cent of 

the breaking strain of a half inch Firmus rope. The 
breaking strain of Firmus rope is about 

'
25 per cent 

greater than Manila.-Power and Transmission • 
.. I . ' . 

THE British Admiralty is about to build two war 
ships like the Spanish armorclad cruiser Reina Re­
gente, which has attained such remarkable speed-22 
knots per hour. With such examples of enterprise 
and improvAment before it, what It spectacle of stu­
pidity is presented by our navy department in con­
tracting for new �hips capable only of 19 knots ! 
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AN ALARM ATTACHl'IIENT FOR CLOCKS. 

An attachment for clocks, by which a person may be 
aroused without disturbing others, and which is de­
signed not to interfere with the ' clock movement, is 
illustrated herewith, and has been patented by Messrs. 
James H. McGlynn and William P. Howells. A pinion 
on the hour spindle, which may be on the exterior of 
the back of the clock, engages with a spur gear that 
may be twelve times its size, a stud or pin on the face 
of the spur gear wheel , as it comes round in a given 

McGLYNN AND HOWELLS' CLOCK ALARM. 

space of time, striking an approximately upright level', 
liberating another lever, whereby a cord carrying 
a weight is released. Connection is to be made be­
tween the person to be aroused and the weight-carry­
ing cord in such way that the fall of the weight will 
exert sufficient pull to effect the desired object. The 
spur' gear and pinion are so arranged relatively to each 
other as to transmit the regular motion of the hour 
hand of the timepiece, and the spur gear is so attached 
that it can be readily turned back or forward to set or 
change the alarm. 

For further particulars with reference to this inven­
tion, address Mr. James H. McGlynn, No. 366 Market 
Street, Wilkes barre, Pa. . 

.. 4 I I  .. 
Cement to Mend Iron Pot. and Pan •• 

Take two parts of sulphur and one part, by weight, 
_oj fin�'blalJk lead ; put the sulphur in an old iron pan, 
holding it over the fire until it begins to melt, then 
add the lead ; stir well until all is mixed and melted ; 
then pour out on an iron plate or smooth stone. When 
cool, break into small pieces. A sufficient quantity of 
this compound being placed upon t.he crack of the 
iron pot to be mended, can be soldered by a hot iron 
in the same way a tinsmith solders his sheets. If there 
is a small hole in the pot, drive a copper rivet in it, 
and then solder over it with this cement. 

• • • • •  
AN IMPROVED WEATHER STRIP. 

A weather strip which will be closed and in contact 
with the threshold only when the door is closed, there­
by avoiding the friction of the weather strip upon the 
floor or carpet, is illustrated herewith, and has been 
patented by Mr. Samuel A. Rankin, of Mulberry, Bates 
County, Mo. An offset strip attached to the door has 
a semi-cylindrical recess, and hinged to the lower edge 
of the offset strip is a weather strip, with a counter­
weight upon its inner edge, adapted to be received in 
the recess of the outset strip as the door is closed. A 
slotted bar hinged to one end of the weather strip is 
arranged to slide on a T-shaped projection on the off· 
set strip, a. ,  pin being inserted in the door jamb to 
which the door is latched, the engagement of the 
slotted bar with which, as the door is closed, brings the 
weather strip into nearly perpendicular position and 
into contact with the outer edge of the threshold. 
When the door is opened, the slotted bar is released 
from the pin and the weather strip is caused by its 
counterweight to take a horizontal position, thereby 
heing prevented frolll rubbing- u pon the floor or carpet. 

RANKIN'S WEATHER STRIl'. 

J titufifit �tutritau. 
Hydrophane. 

Mr. G. F. Kunz, in the American Journal, describes 
a white opaque variety of hydrophane, in rounded 
lumps, from 5 mm. to 25 mm. in diameter, with a white, 
chalky, or glazed coating somewhat resembling the ca­
cholong f!'Om Washington County, Georgia, .hat has re­
cently been brought from sOllle Colorado locality. For 
its power of aRsorbing liquid it is quite remarkable. 
When water is allowed to slowly drop on it, it first be· 
comes very white and chalky, and then gradually, per­
fectly transparent. This property is developed so 
strikingly that the finder has proposed the name 
" magic stone " for it, and has suggested its u se in 
rings, lockets, charms, etc. ,  to conceal photographs, 
hair or other objects which the wearer wishes to reveal 
only when his caprice dictates. The specific gravity of 
several specimens was taken, with the following results : 
Nos. 1-3 were slabs 2 mm. thick, No. 4 was a natural 
lump with glazed coating. 

Dry. Wet. Weight · 
Grms. Grms. Water abs. (in water). Spec. gray. 

1. 0'880 1'342 0'588 0'463 2'110 

2. 0'644 0'934 0'416 . 0'3885 2'091 

3. 0'730 1'109 0'379 0'382 2'097 

4. 1 '8745 1'0595 0'864 2'191 

The weight was taken both dry and wet, and it will 
readily be seen that this hydrophane absorbs more than 
an equal volume of water. 

IMPROVED APPARATUS FOR HANDLING BRICK. 

An apparatus whereby the number of brick handled 
by a single workman may be greatly increased without 
increase of work is illustratf'd herewith, and has been 
patented by Mr. Edgar Abel', of Tronp, Texas. The 
main frame is made up of side strips connected by 
proper cross braces, and mounted upon an axle with 
two wheels, which are preferably about thirty inches 
in diameter. Between the forward ends of the strips is 
pivotally mounted a frame, to the upper cross bar of 
which is connected a manipulating rod, formed with 
notches at its other end adapted to engage the cross 

ABER'S APPARATUS FOR HANDLING BRICK. 

bar nearest the handles. A second swinging fratite is 
pivotally connected to the side Rtrips near the handles. 
After a pallet has been filled from the mould�, the dal­
ly, or mounted frame, is wheeled over the pallet, the 
handles slightly raised, and, by the manipulating bar, 
projections from the forward swinging frame are 
brought under the forward handles of the pallet .

. 
Then 

the �ndled end of the dally is depressed, and projec­
tions from the swinging frame at this end are brought 
under the rear handles of the pallet, when, by bringing 
the main frame of the dally to about a horizontal plane, 
the pallet will be raised, and may be conveniently 
trnnspotted as, desired. 

.. 4 1 ' " 
Completion oC Another Railway Line to the City oC 

Mexico. 

The Mexican International Railway was completed 
on JanuarY"7, 1888, to Lerdo, on the Mexican Central 
l ine, thus closing the gap between Lerdo and Eagle 
Pass, 1:J1e American terminus of the International road. 
This completes the second all-rail route to the city of 
Mexico, and shortens the distance from the Texas bor­
der over 200 miles, as against the EI Paso route, while 
the total shortening of the distance from the interior 
of Mexico to New York and the East is about 700 miles. 
The Internation11i liue is part of the Southern Pacific 
system, and gives San Antonio direct connection with 

. the city of Mexico. The distance is 1,190 miles. 
. 

.. f .  � .  t .  
The New Thirty-six Pounder Gun.. I 

In some accounts which have recently appeared in 
the press of the new 36 pounder guns and mountings 
manufactured by the Armstrong firm at Elswick, the 
rate of fire reached has been stated as ten rounds in 
one minute and 35 seconds. This was, however, when 
the guns were being fired at an object at a considera­
ble distauce, where careful and deliberate aiming was 
necessary. A truer idea of the real capabilities of the 
guns in regard to rapidity of fire may be gathered 
fl'om the pra.cUce ma.de a.t a.n objeot at eo comparatively 

35 
short distance, where the man aiming could keep the 
gun trained on the object without altering the eleva­
tion. In these circumstances, at various trials, eight 
rounds were fired in 32 seconds, 10 rounds in 47� 
seconds, 15 rounds in one minute, and 20 rounds in 
1 minute and 32 seconds. The fastest rate actually ob­
tained in the experimental firing before the Admiralty 
ofticials was 10 rounds in 40 seconds.-Newcastle Jour. 

. ,  . .  ., 
AN IMPROVED CAR·AXLE BOX. 

A journal box which is designed to effect a constant­
application of the lubrieant under all conditions, and 

STINARD'S CAR-AXLE BOX. 

at the same time save packing, has been patented by 
Mr. Stephen R. Stinard, of Pompton Junction, N. J., 
and is illustrated herewith, Fig. 1 being a central 
longitudinal sectional elevation, and Fig. 2 showing 
the oil waste tray. A tray having inclined or sloping 
side walls is fitted into· the axle-box below the axle­
journal, so that, while the setting oiled waste will be 
forced or crowded against the axle-journal, the lubri­
cant will be retained in the tray. Tfie tray bottom 
has a transverse rib which enters notches made in 
flanges on opposite sides of the axle-box chamber. 
The bottom of the cup being nearest the axle, the 
settling of the packing by the shake and jar of the box 
during the movement of the car tends to keep the 
lubricant constantly in most effectual application. 

.. . .  , .. 
AN IMPROVED SHEET METAL MANTEL. 

A mantel that is struck up or formed of sheet metal, 
and built in sections, �s been patented by Mr. 
William J. Tdrl, and is illustrated herewith ,  Fig. 1 
representing a portion of the frieze, Fig. 3 a ver­
tical section at the top of the mantel, and Fig. 2 
a portion of one of the pilasters. The frieze is in one 
piece, stamped up t.o shape in dies, to form end wall 
plates, an upper inner rolled-over flange or support for 
the mantel shelf, and opposite end portions arranged 
to stand out in line with the pilasters, the latter being 
each made in one piece, and having side facings and 
wall plates, and being arranged to fit under and be 
overlapped by the end portions of the frieze, to which 
they are united by rivets or solder. The shelf is a 
separate piece, rolled over on its inner longitUdinal 
margin where it enters and engages with the wall, its 
remaining margins being bent down to give finish and 
strength. Ornament.s of glass, porcelain, or other suit­
able material Illay be readily inserted and easily made 
fast in either the frieze or pilasters, in perforations 
made therefor. 

For further information relative to this invention 
address Messrs. John Turl & Sons, No. 534 West Twen ty­
eighth Street, New York City. 

'fURL'S slD:ET METAL MANTEL. 
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BRIDGE BUILDING OB THE PENNSYLVANIA RAILWAY 

WITHOUT INTERRUPTING TRAFFIC. 

(Continued from fi1'St p age.) 
is arranged at each end. The rails are removed and 
the trusses are lowered i nto their place. 

The blocking is now taken away from the other 
8pan and the windlasses are again turned. The trussel:! 
which first moved are now the abutment for the 
strain, and the other span is drawn in to its place 
over the pier and close beside the first. It is jacked 
up, the rails removed, and it is lowered to its seat. 

The ends of the fonr trusses rest upon wall plates. 
One set of plates are arranged with rollers to admit of 
motion under changes of temperature. 

When the spans are in place and resting upon the 
wall plates, the rails are spiked down on the ties. 
The latter are very heavy and placed very close to­
gether, but a few inches of space intervening between 
them. They act not only as sl�epers, but as a sort of 
floor, in case of derailment of cars. 

Sunday is selected for the movlDg. All traffic must 
be stopped during the operations, which makes the se­
lection of this day a necessity. About four. hours are 
required to execute the work, and some twenty men 
do it all. Each span weighs about one hundred and 
fifty tons. The operation is now in progress, and span 
by span the old trestle is being replaced by the more 
elegant iron and stone structure, which for 

two arcs of a circle, · and the vertical line passing 
through the center of such section will be the chord of 
the arcs. In order to maintain the strength of the hull 
in unison with the midship section, which is round, a 
deck has been placed on a spreader where the arcs be­
come small at each end. The spaces under these decks 
are divided by bulkheads into tanks, which, being 
filled with water or emptied, affect the balancing and 
displacement of the vessel. The coal bunkers are in 
the center of the boat, and therefore interfere little 
with the fore and aft position of the center of gravity. 
The center of gravity of the boat in its most unstable 
condition is 6 in. below the ceuter of the boa-t, alld the 
metacenter in its most unfavorable position is 2 in. 
below the center of the boat. This means that the ves­
sel will not capsize unless forcibly deflected mol'€' than 
180 deg. from its upright position. Properly handled 
as regards coal and water ballast, the boat is more than 
sufficiently stable. She carries about 35 tons of cold 
water in her tanks, and, as we have said, 27 tons of hot 
water in her boilers. This 27 tons of water is expected 
to give off, as we have just explained, sufficient steam 
to drive the boat a distance of 20 knots. The 35 tons 
of cold water, when pumped out, make her sufficiently 
buoyant to be seaworthy on the surface. The fact tbat 
the 27 tons of hot water can be blown out in five min­
utes does much to promote the safety of the cr.ew. The 

.TapaneBe LaborerB. 

Consul .Jernigan, of Osaka, reports as follows to the 
Department of State : 

It may be said, emphatically, that there is great 
poverty among the lower <llasses in Japan, the inheri­
tance of long centuries of superlltition and despotism. 
With a popUlation of 37, 000, 000, living on an area of 
150,000 square miles, two-thirds of which are moun­
tains and hills, unsuited for agricultural purposes, 
labor will continue, for a long time, to be cheap and 
abundant. A good laborer can be hired for 15 to 25 
cents per day, and he will work from 6 A. M. to 9 P. M. 
and board himself. The laborer don't wear many 
clothes, and often appears in a suit that would excite 
the envy of the stanchest dude. 

In .Japan's progress, other and newt'r fields will pre­
sent themselves for the employment of .Japanese la­
borers, a subject of primary consideration for those 
in authority, for unless some outlet is found, native or 
foreign, labor will be without employment, which has 
evel' been a disturbing element to the peace and pros­
perity of nations. 

A laborer's house is mostly one story and contains not 
more than two or three rooms, in addition to a small 
room each for cooking and bathing purposes. The 
floor of the rooms is about one foot from t.he ground 
and covered with soft, thick straw mats, which are 

many years to come will carry the Pennsyl­
vania's freight through .Jersey City far above 
the heads of its citizens. 

I .  I 
The NordenCel& Submarine Torpedo BoaC. 

This peculiar vessel was lately tried offi­
ciall y at Southampton, England, with some 
8uccess. The Engineer says : 

kept very clean, for the Japanese al ways 
take off their sandals or clogs when entering 
the house. Furniture is not used at all in 
a real .Japanese honse, except a small table 
about a foot high and fifteen inches square, 

The Nordenfelt was built by the Barrow 
Shi pbuilding Company. The main engines 
are double compound, with two high and 
two low pressure cylinders, and four cranks 
equally spaced 90 deg. from each other. 
Steam is supplied by two boilers, and very 
special precautions had to be taken to pre­
vent not only the entrance of water down 
the funnel when the vessel is submerged, but 
the leakage of smoke out of the furnaces, 
which would quickly stifle her crew. All 
this has been effected in a most ingenious 
way. The boat, if left to herself, would 
always float with a considerable portion out 
of the water. Direct force is required to sink Fig. 3 .-MOVING BRIDGE SPANS ON PENN. R.R. IN JERSEY CITY. 

. which is only called into requisition at meal 
time, the family sitting on the mats like 
tailors on their benches. The bedding con­
sists of soft, thick cotton quilts spread 
on the mats. A laborer's house, including 
everything connected with it, will not cost 
more than $100 in gold. In such houses ven­
tilation and warmth seem never to be con­
sidered, for the paper partitions and slides 
are only protected in cold and stormy 
weather by strong wooden shutters, fit­
ting badly. and through which the wind 
and rain flnd little difficulty in entering. 
And there are neither stoves nor grates in 
such houses, for the materials employed in 
building are so inflammable that it would 
be dangerous to use them. I n  the place 
of stoves and grates there are braziers filled 
with heated charcoal, and at night the bra-

ber, and that is provided by two screws wit.h vertical 
shafts, one in a recess at the bows, the -other at the 
stern, by which she is forcibly screwed down into the 
depths of the sea. The moment these screws stop re­
volving she comes to the surface. Steam is supplied 
when she is under water on the system suggested many 
years ago by Dr. Lamm, and used in America for pro­
pelling street cars. If the pressure in a boiler is lowered 
the temperature falls, and part of the sensible heat of 
the water becomes converted into latent heat by evapo­
ration. The two boilers contain about 27 tons of water. 
The pressure of th" steam is, let us say, 160 lb . above 
the atmosphere, or 175 lb. absolute. The correspond­
ing temperature is 371 deg. Fah. Now, the engines 
will work well with steam having a pressure of 50 lb. 
above the atmosphere, or 65 lb. absolute, the tempera­
ture of which is 298 deg. In falling from one of these 
temperatures to the other, each pound of water gives 
out 371 deg. -298 deg. = 73 units. There are 60,480 lb. of 
water, and 60, 480 X 73 = 4, 415,040 units. Each pound 
of steam at 65 lb. pressure will represent 904 units, and 
4 415 040 , �T- = 4883, nearly, pounds of steam of 50 lb. pres-

sure, which can be supplied after the ship has been sub­
merged. Assuming that her engines use 20 lb. of steam 
per horse per hour-a very high estimate-we have 
4883 20 = 244 horse power for one hour. But when sub-

merged the speed is very slow and she requires little 
power to work her, so that she readily stores energy 
enough to remain for as much as three hours under 
water. The air contained in the hull is ample for 
breathing purposes for that time. There is of course 
no reason why the pressure should �ot be as much as 
200 lb.,  or even more. We have said enough to show 
that with a pressure not greater than that carried in 
most modern steamships, power enough can be stored 
up for all practical purposes. 

The Nordenfelt arrived in Southampton last .July. 
The time which has elapsed since has not been .wasted. 
She has had a deck fitted to her by Messrs. Oswald, 
Mordaunt & Co: , a.nd various modifications and addi­
tions have been made to her machinery and fittings as 
deduced from accumulating experience. 

She 'is 125 feet long by 12 . feet beam, and dis­
places when entirely submerged 230 tons, her displace­
ment when light being 160 tons. Her engines indicate 
1 ,000 horse power, a.nd drive the boat at a speed of 15 
knl)ts when light, and of .course on the surface. She 
has an under-water speed of about 5 knots. 'rhe mid­
ship eection is a circle ; any other section will show 

cold water is pwnped out by three pumps, each of zier, when the ,weather is cold, is covered with a 
which has a 3 in. diameter discharge pipe, and, for kind of earthenware and placed under the quilt, 
security, these pumps have separate engines. The the latter being protected from the fire and heat by a 
coal Hunkers hold 8 tons of coal, and one ton will drive wooden grating. Though labor is cheap in .Japan, and 
the boat 100 miles at a speed of ten miles per hour. At its reward discouraging, though the laborer is unfa­
a speed of 8 to 9 knots per hour, the 8 tons of coal will miliar with the comforts which surround the home of 
drive the boat 1,000 miles. Should a great distance be the workingman in my own country, I believe that 
intended to be traveled, twenty additional tons of coal the Japanese la'oorer is the happiest and best contented 
Cj'tn be carried in the cold water tank. The boat could being I ever saw. If his pan and cup are filled with 
steam from England to Constantinople by coaling at rice and tea, he appears the very embodiment of hap­
Gibraltar� In fact, she could stearn to India or any piness, and over all the ills of life " victorious." 
other <listallce. The agricultural implements, as well as, machinery 

The sinking propellers are operated by separate en� of almost every description in use by the .J apanese, are 
gines, which are entirely under the control of the capo. of the most primitive origin, but attention is now be· 
tain, and he can by them force the boat under water ginning to be directed to the advantages of modern in­
or allow her to rise to the surface ; 01' by giving dif- vention�, though labor is still so cheap and abundant 
ferent speeds to the bow or stern propeller, depress the in .Japan that such inventions have not yet been re­
bow or stern as required, and thus cause the boat to ceived with remuneration in the markets,. and there is 
maintain the horizontal position. An automatic ar- not any sufficient demand to stimulate shipments of 
rangement exists whereby, should the captain not stop machinery and agricultural implements to this country, 
these engines at the right time, they will cease to act except to fill special contracts. The outlook, however, 
at a depth to be arranged. is more encouraging than in former years, and a na-

The boat is steered by steam, the engine for which is tion that is fast becoming an important factor in the 
also controlled from the forward conning tower, which commerce and diplomacy of the world must soon afford 
is in communication with the stokehole and engine a market for the appliances of modern civilization. 
room by speaking tubes. In the conning tower are in- • . '  .. 
struments to show the depth, the level, and the course. 
The boat is lighted by call dies. The crew consists of 
captain, mate, t wo seamen, engineer, assistant, and 
two firemen, also a cook. Each man has a separate 
bed. In addition to the fittings of a submarine boat, 
the Nordenfelt carries masts, side lights, compaSses, 
anchors, etc. , as an ordinary surface vessel. She is 
registered under the Board of Trade and passed and 
classed at Lloyd's. There are two torpedo tubes placed 
in the bow, and there is a place provided for two spare 
torpedoes. It is proposed to arm the boat with two 2 
lb. Nordenfelt quick-firing guns. The conning towers 
are round, 2 ft. 6 in. diameter, and of 1 in. steel. 

.. I I ' ", 
A SOLITARY female vulture had dwelt for twenty-five 

years on the Blotschorn, in .the upper Valais, Switzer­
land, and escaped countless attempts at capture. 
Recently during severe weather, a poisoned fox left 
below the cliff p'roved a successful bait, and the. bird 
was found dead. The body was stuffed and placed in 
the museum at Lausanne. It measured across the 
wings, 88� inches. It is possible that one or two soli­
tary specimens still remain, but it is quite certain there 
is no nest, and the species is believed to have disap­
peared from Swiss territory. 

The Flood In China. 

A large area of country in China has been overflowed, 
and the reports of the loss of l ife and the suffering con­
sequent on the disaster are appalling. Originally a 
beautiful and populous district of 10,000 square miles, 
the affiicted area is now covered with a sea of waters. 
The reports state that at least 3,000,000 of people are 
homeless and deprived of everything. The loss of life 
is estimated at three-quarters of a million souls. The 
Chinese business centers and government circles are 
greatly disturbed, and are endeavoring to do somethtng 
to mitigate the evils consequent on the disaster. The 
reports as regards figures are hitherto little more than 
conjectural , and the extent of harm may be either over 
or under estimated. 

" I I ' ''' 

WE see it stated that the Chicago, Milwaukee & St. 
Paul has under consideration a plan for working some 
forty pneumatic gates at crossings in Minneapolis by 
an air compressor in the shops. A pipe line will t.ap a 
storage and equalizing'reservoir in each cabin, and con­
nect with the compressor, and cooling and drying tank 
in the shops. It is not proposed to lay the pipe below 
frost. 
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(Sorre9ponbence. Thousands of  men are using this article who bought 

the wire of merchants who expose it for sale, and claim 
Preservati on o� Live Fishes. that their wire is protected by a patent. 

To the Editor of the Scienti,fic American : Now, if the Supreme Court had held the driven well 

In your issue, December 10, 1887, you mention " A patent valid in the Hovey case, or if they hold the 

Newly Patented Mode of Preserving Live Fish," say- barbed wire patents valid, as held by Judges Drum 

ing : . •  It was discovered by Mr. Walter G; Murphy, of 1D0nd and Blodget in the Washburn & Moen ",s. Haisk 
case, decided in Chicago a few years a�o, then suits will New York, the patentee, that fish could be kept alive 

for some considerable time, " etc. be brought against each of these farmers, and they 

Now, it has long been the practice of fishermen in will have one of two alternatives-to pay the royalties 
. .  . . , . .  demanded or go from one to three hundred miles to de-thiS sectIOn to keep their mlDnow baIt ahve lD stone f d ' t Th" th f t ' t ' h . Ill ' . . . .  en a SUI . IS I S  e ac , as I IS S own In InOls, J ugs corked tight.  I have forgotten how long I have I I M ' . M '  t N b k K d . . 1 owa, Issourl, Inneso a, e ras a, ansas, an known of It, but If anvbody wants to know how ong, C I d d I d  t k h th St t • 0 ora 0, an 0 no no w ow many 0 er · a es at least two of our sportsmen have known and prac- aff t d '  l ' k  ticed i t .  I refer them t o  Col. J .  B .  Rudolph, Pleasant are ec e In . 1 e manner. 

H ' ll D II C t Al d M V' ' 1 G W In the same Issue you copy from the New Jersey Law 1 a as oun y a. an r. Ugi . eaver, 
h ' h I S I '  Al 

, . Journal comments upon t e llncertamty of t e aw, e
lf

lD
t
a
h
, 

H
a. 

U S F'  h C . .  t t and cite the decision of the Supreme Court in the e on. . . IS ommlssIOners wan 0 use 
d . 11 1 . 

, . . th riven we case as a samp e. the mode, Mr. Murphy s patent wIll not be m e way. 
I th t t t d th 't h f lIen W. E. BOYD. . n ose commen s, as s a e ,  e wrl er as a 

Selma, Ala. , January 1, 1 888. mto some grave errors. 
.. 4 • I .. The patent to Green was not granted by the Depart· 

Ivy Polson l ll g  all d Us Cure. ment of the Interior, but was rejected by that depart-
To the Editor of the Scientific American : ment on several grounds, and among those was one 

The article signed S. E. R. , of January 7, was of for the prior use of the thing he claimed to have 
special interest to IDe. as this portion of the country, patented. 
i. e. , Steuben County, N. Y. , is infested with the various This decision Green was not willing to accept, but 

members of the genus Rhus, and the inhabitants are appealed to the Supreme Court of the District of 
frequent sufferers from its peculiar action. Columbia, and the patent was granted on the order of 

From the frequent calls for relief from this poison, I that court. 
found it necessary to make an especial effort to obtain This patent, it is true, was tried in lDany courts, but 
some certain means of relief. This has been by no in none of them was the defense set out that by reason 
means an easy thing to do, and I had about decided to of others having used the device more than two years 
try the experiment of the internal use of the plant he had forfeited his right to a patent. 
itself, when a case came to me which knocked that That was first plead by myself in the Hovey case and 
idea higher than Gilderoy's kite. other cases that were to abide the result in the Hovey 

It was that of a lDan forty-seven years old, who had case. I also plead that Green knew of this use. But 

inadvertently picked up a piece of the ivy root and had both of those pleas in the answer. 

eaten some of the bark. He was as handsome as an In our proof, we showed that several hundred wells 

Ashantee warrior ; his tongue swollen until it pro- were made by other parties than Green between 1861 

truded from his mouth, his lips of enormous size and and 1866. 

rolling out for about two inches, his cheeks were puffed We also showed by five witnesses that Green knew 
to double their natural size, and the peculiar blisters of the use of several of these wells. 
with the soapy discharge over it all. The writer of that article is mistaken in another fact. 

As a specimen of ivy poisoning it was a beautiful The construction that was put upon the law of 1 839 as 
case,' but as a member of the human family he looked added to the law of 1 836, by the Supreme Court, was 
a faI lure. J shall watch the gentleman, and if he suc. put upon that law Iby Judge Blatchford in Egbert ",s. 

ceeds in handling the vine with impunity hereafter, Lippman, while he was cireuit j udge. 
then S. E. R. can try it as a good cure, provided he The Supreme Court in that case, when it reac�ed 

does· not care for the few drawbacks above mentioned. them, said it was not necessary to construe that sectIOn, 

1 shall, however, continue to use the following remedy : as it was conceded that Borns, the patentee, kne� of 

R F G . d I ' b t l the use, that the court held was sufficiently publIc to . . ex. rlD e 18 ro us 80t 
Aqua . . . . . . . . . . . . . . . . . . . .  aa. invalidate the patent. 

Mix and apply locally every two honrs. Judges Blatchford and Love had agreed upon the 
The amount of water may be diminished jf  necessary, construction of the law as adopted by the Supreme 

or the drug may be used clear. I have yet to see it fail Court before this case was appealed. 
to relieve the itching and burning, reduce the swelling, Congress should amend our patent law so that in­
and hasten the return of health. G. S. GOFF, M. D. nocent purchasers are protected,' and so that in prov-

Cameron Mills, N. Y. ing the prior use of a patent, the patent should be 
• 

.. .  • • .. taken only as the oath of the patentee that he was 
The Driven Well Case alld Amendments to the the original inventor of the article, and believed bim-

Palent Laws. self to be the first. He swears to that fact to get h is 
To the Editor of the Scientific Ame1'ican : patent, and the grant of the patent by the governlP.ent 

In your journal of December 24, you note the fact should not be held as proving anything more than the 
that Sena.tor George has introduced into the Senate of testimony of the patentee to the facts stated to get 
the United States a bill to protect innocent purchasers the patent. 
of patented articles from suits for infringement. After As it is, the circuit courts have construed the grant­
stating the nature of the bill and the remarks of Sena- ing of the patent to requ!re the defendant who pleads 
tor George, yo_u say that you think it will bother the a prior use of the thing patented to prove that use 
Senator to find any great number of persons who have beyond a reasonable doubt, and some j udges have held 
been sued by owners of patents for infringement of that the defendant must prove the use beyond all 
their patents, for using articles bought in the open doubts. 
market. This is unj ust and unfair to the d efendants. Not only 

Your experience cannot be that of men who have should Senator George's bill, or a bill like that, be 
been observing trade in the country very much. Take passed, but one enabling the defendant to show 
the driven weH patents as an example. Judge Bene- prior use by a preponderance of evidence only, and not 
dict, in the Cormon case, said that there were about require him to prove it as fully as the State is required 
120 patents issued for appliances used in making and to prove the commission of a crime before it can convict 
for maldng driven wells. And in the trial of the Hovey one of a criminal offense. The people should have their 
case it was stated that up to October, 1886, there had rights protected as well as i nventors. 
been nearly 200 patents issued upon driven wells and One other thing might be done. Congress might 
for appliances on all the phases of the salDe. If any provide that no patent should be issued for improve­
one has been through Iowa, Nebraska, Kansas, Colo·  ments or some little change in a machine or its opera­
rado, and some of the other States, he will find at least tion. 
500,000 driven wells, and that they have been put down No patent should be allowed to issue for what might 
by a great many different persons, each claiming to be termed mechani('al ingenuity in changing a perfected 
have a patent for his particular process. Thus it will machine. The Patent Office should be restricted by 
be found that the farmers who have these wells had law i n  the patents it is allowed to issue. 
them put down by men who claimed to be protected by Take this driven well patent business. If there are 
a patent issued by the proper department of the gov- 150 patents, many of them must cover the same matters, 
ernment. and I know that there are several covering the same 

It was stated by myself, in the argument of the Hovey thing as covered by Green's patent. Others are slight 
case before the Supreme Court, that there were at least variations from that, and then there are many others, 
one thousand suits then pending in the various circuit that in fact cover but some slight change that could 
courts that would in practice be determined by the de- not be detected by one not a mechanic. The same 
cision of the Supreme Court in that case. The attor- thing applies ' to the great number of patents that have 
neys for the plaintiffs said there were at least two been issued in the barbed wire cases. 
thousand such cases. Each of these suits were against Yet, if you read the specifications and claims, you 
men who had purchased their well of men who claimed would think that the whole matter was covered by the 
to have the right to sell the same, and were selling the patent unless you were used to examining patents. In 
same in  the open market. this respect; the public ought to be protected by 'Some 

You could ta.ke the case of the ba.rbed wire fence act of Congress restraining the issuing of so many 
patents. pateIlts. 

37 
I t  i s  to  be  hoped that Congress will amend the  pa-

tent laws in some of these respects. J. M. LAKE. 
Independence, Iowa, January, 1888. 

[Our correspondent does not quote us nor Senator 
George correctly. The Senator said, as reported in the 
SCIENTIFIC AMERICAN , of Dec. 24 : " As far as I can 
learn, there has been more wrong and injury done 
under the patent laws, by suits against men who go 
into open market, into the stores and warehouses of 
the country, and buy in good faith articles which they 
suppose the seller has a right to sell, and then are 
afterward brought up before a coul't fifty 01' a hundred 
01' two hundred miles fro In theil' homes to account for it. " 
The evident aim and intention of this statement is to 
convey to the public the idea that when a man inno­
cently buys a patented article he is liable to be sued, 
then arrested, and dragged perhaps two hundred miles 
away from his home and family and brought before a 
court. 

No such law or practice has a basis under the patent 
statutes ; and in our reply of Dec. 24, we said we 
thought Senator George would find it difficult to pro­
duce any considerable number of examples of persons 
who had suffered in the manner assE'rted. 

When a man infringes a patented article, he is liable 
to suit, and if he chooses he may defend. But he is not 
subj ect to arrest, and is not brought away or com pelled 
to leave his home. This the Senator knows full well, 
and so does our correspondent. 

Our correspondent, in  his statement before the Su­
preme Court, to the effect that there were at least 1 ,000 
cases concerning driven wells then pending in the vari­
ous circuit courts, all of which would in practice be de­
termined by the one Supreme Court decision, meets his 
own arguments excellently well. Several thousand 
cases had been brought in the circuit courts, and had 
not been made weapons of blackmail, but had ql,lietly 
been held in abeyance until the highest tribunal de­
cided as to the validity of the patent. Nothing could 
be more equitable than this. Any one can bring a suit 
for any thing. If his basis of act.ion is unjust or im­
aginary, he loses his' case and has for penalty the statu­
tory costs it may be, or perhaps only his lawyer's bill. 

In most cases the law affords only a very insufficient 
retribution to the party unjustly sued, if it affords him 
any. This is a valid complaint against all human jus­
tice. To do away with unj ust patent suits by sub­
stantially abolishing patents would be equivalent to 
curtailing personal rights in  order to prevent unjust 
prosecution for their violation. 

The barbed wire cases are also cited. The writer 
thinks that a hardship would be incurred by farmers 
paying royalties after purchasing wire fencing from 
parties whom they presumed were authorized to sell it. 
'.rhe hardship would be the same as that borne by an 
innocent purchaser of stolen goods who was obliged t.o 
rest.ore them to their owner. If the innocent purchasers 
of patented articles should be protected, then protec­
tion for the innocent accessories of thieves should also 
be provided. 

As for the balancing of proofs of prior use, that sug­
gestion if carried out would lead to endles!! trouble; 
Nothing could be more inequitable than to declare a 
probability of prior use enough to invalidate a patent. 
The people's rights should certainly be protected. But 
when an inventor contributes to the sum of the world 's 
possessions a new invention unknown before, his con­
sideration, a seventeen years' franchise, should be rig­
orously guarded. The invention never existed before 
the inventor's conception ; he has added to the world's 
wealth. As the producer of a new thing, his rights 
should precede those of the p ublic whom he has bene­
fited. The public would never have known of the in­
vention but for him. 

Congress should avoid tampering with the patent 
laws. It is utterly futi le to attem pt to make the Patent 
Office in any sense a final arbiter of what constitu tes 
invention. A patent merely gives standing in the 
courts to the patentee, and limits sharply what he can 
claim there. Hence patents should be granted to all 
except those utterly unable to show the presence of the 
statutory requirements.] 

A N e w  Remedy Cor Tapeworm. 

Dr. Harris, of Simla, calls attention in the Lancet to 
the value of the fruit of the Embelia ribes for ' tape­
worm. He states that the drug has fOi' the last five 
years been used extensively, not only by the natives, 
but also by the Europeans, with great success. 

The dose of the pulverized fruit is from 1 to 4 
drachms, which should be given in the morning with 
milk. 

The fruit has au aromatic taste, and is about the 
size of a pepper seed. According to Dr. Dymock, they 
have recently been exported in large quantities to Ger­
many, where they are said to be used as the chief in­
gredient of several patent tapeworm " specifics." The 
drng is said to heighten the color of the urine. 

. . . . .. 

POLIS�i: bright iron work with rotten-stone and oil, 
if it is running machinery. 

-
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THE ABBE FORGING IlACHINES. 

Since the introduction and adaptation of machinery 
in forging metal into regular and irregular forms, the 
inventors and

' 
manufacturers in the United States have 

expended much thought and money to produce special 
machines for special work to meet the requi;oements of 
t.he users, their aim having been to bring together as 
few pieces as possible in such machines, and do the 
work in as small a space as could be 

movement of 7 in. The driving pulley is of heavy instance, one of these machines is in use in the shops 
balance wheel pattern, weighing upward of two tons, of the Philadelphia, WilIDington & Baltimore R R. Co. , 
6 ft. in diameter, Inn. in width of face, with bearing of doing special locomotive, car, and bridge forgings, one 
hub on the shaft 16 in. in length, the hub-being bushed class of forging being the punching of a slot 5 in. in 
with composition so as to be removed and replaced length, .% in. in width, through a bar of 2 in. square 
when wear may occur. All sliding parts are gibbed as iron, 8 in. long, the slot or keyway being made with 
in the smaller machines, so any perceptible wear can be one revolution of the crankshaft of the machine. In 
taken up at will, with gib and key connections, and fact, the machine forges a wide range of special work, 

used conveniently to get at the parts 
for adjusting and removing fOl re­
pairs. That our readers may judge 
how well this has been done, we place 
before them an admirable illustra­
tion of a mammoth bolt forging and 
rod upsetting machine, designed 
and patented by John R. Abbe, and 
manufactured by the S. C. Forsaith 
Machine Company, of Manchester, 
N. H. 

This company has manufactured 
two smaller sizes of these machines 
for many years, they being known 
to the trade as the No. 1 Abbe 
header, working iron 1� in. diame­
ter or under, and the No. 2 Abbe 
header, working %: in. hon and 
smaller sizes, and so well have these 
machines been received, both in 
this and foreign countries, that 
many inquiries have been received 
for one of greater capacity, to cover 
a wider range, such as bridge rods 
and for similar service. 

such as crank pins, lever handles, 
connecting pins, and, in fact, any� 
thing for which dies can be pr� 
duced. 

The superiority of these forging 
machines was well attested at the 
great exhibition in Philadelphia in 
1876, when they were selected by 
the United States commission to 
illustrate the high order of bolt 
heading machinery used in this 
country. 

The machine from which the pho­
tograph was taken to make the cut 
has j ust been placed in the shops 
of the Roanoke Iron Works, Roa· 
noke, Va. , through the Niles Tool 
Works, of Philadelphia, Pa. , and 
Hamilton, O. 

• • •  
ROAD LOCOMOTIVE FOR POSTAL 

SERVICE. 

In operation this machine is iden­
tically the same as the smaller pat­
terns, the machine being held on 
separate base casting, without legs, 
iJolting to the main bed of the 
machine, this giving a more ex-

< " ,  , '.' , <2;;:;":::" :S:�"" ': \. '", 

The engine we illustrate is one 
of several constructed by J. & H. 
McLaren for the F01J,1'gon poste ser­
vice in the south of France. This 
service is in the hands of different 
contractors, and altogether apart 
from the postal service of the state. 
It consists of the collection and de­
livery of parcels and light mer­
chandise in districts remote from 

tended bearing on the foundation, THE ABBE FORGING MACHINE. 
while on the left hand side, at the 
back end, two arms project each side of driving the major portion of the small parts of the machine 
wheel, and on the end of these are bolted a pedestal are of steel, the complete machine weighing 16 tons. 
for the outer bearing for th" crank..shaft, reU"ving The dies are wider than the bolt heads, leaving no fins 
the shaft from the strain caused by the extra heavy upon the corners, while the holding dies leave the bolt 
weight of the pulley and the strain of the belt. The exactly the size of the rod, while its working surfaces, 
floor space over all occupied by th� machine is in all slides, and, in fact, every bearing upon the machine, 
length from front to back 12 ft. 7 in. , the width 7 ft. , are above the water, scale, and cinders that fa:ll from 
and the height 5% ft. , the distance from bottom of the work-a notable feature possessed by no other 
base to center of shaft being 34 in. , and the shaft is of machine, no gears, cams, or springs entering into the 
forged iron, 6 ft. 3 in. long, 5% in. in diameter, with construction of the machine to cause repairs or noise 
three bearings, two on the maiu frame 12 in. long, and when in use. 
outer bearing on the pedestal 12% in. long, the distance Its adaptability for other classes of work than bolts 
from center to center of wrist pin being 3% in. , giving and rods is extensive, the great strength of the machine 
the crosshead which carries the upset a horizontal allowing a wide range in work performed thereon For 

railways or indifferently served by 
them. Strange as it may appear, 

many of the largest railway centers are also the chief 
centers of the Fourgon poste services, which collect 
their parcels in one town, and convey them by horse 
conveyance, and deliver them in another town llIany 
miles away, although there may be a direct line of 
railway between the two places. The excessive charges 
of the railways for goods carried grand vitesse, and the 
excessive time occupied in the conveyance and delivery 
of goods carried at petite vitesse rates, enables these 
contractors or carting agents to do a large business, 
many of them requiring several hundreds of horses for 
their work. 

Some two years ago, Messrs. McLaren made one of 
their compound road locomoti ves, and tried it on one of 

IMPROVE» HIGH SPli:;EV RQ,4,1) LQOQIW:QTlVE, FOR J'OSTAL Sl}RVICE. 
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the principal Fou1'gon poste lines, with so much success ' state of complete preservation. The circumstance 
that in a short time a num ber more was ordered, similar of several examples having about them evidences 
to that engraved. The engines are on the componnd sys- of man's work is . extremely interesting. On one 
tem, 12 horse power, working with an avera.ge pressure account it brings the date, though greatly indefinite, 
of 175 lb. on the square inch. They are mounted on , to man's existence. We are, therefore, able to say, man 
two lamina:ted locomotive springs under each axle. and mastodon are contemporaneous. But the date is 
They are running regularly between two large towns in obscure. We have not determined what sort of man 
the south of France, 70 miles apart. The goods are col- made those stone arrowheads which struck the life out 
lected and packed in the wagon-which will carry about from the great carcasses and lie among their remains. 
six tons-during the day and dispatched every evening. We have not a knowledge of what sort of man made 
Consequently, the whole of the running is done in the the charcoal which was found lying among the partly 
night. Twelve hours are aHowed for the journey of 70 burnt bones of a mastodon near the Mississippi River. 
miles, but out of this about three hours must be de· But we do know tha.t some man made the arrow­
ducted for stoppages at various places en 1'oute to take heads. And we know also that no other than man is 
up and put down merchandise. The average running capable of making charcoal, or even to make fire by 
speed is, therefore, about 8 miles per hour. The road which it is formed. We are then able to say that the 
for about 30 mi les of its entire length is fairly straight mastodon, like the fossil elephant of America, lived in 
and through a comparatively level country. For the the period allotted to man, while the marvelous great 
remaining 40 miles it is very hilly, the gradients vary- skeletons of extinct mammals, which have also been 
ing up to as much as 1 in 1 1 ,  while some are as much as found in the Western ., Bad Lands," are of more 
3 to 4 miles long. For miles the road winds along a ancient date, being of the Miocene and other ancient 
shelving side of the mountains, without any protection deposits. 
whatever on the low side, while at another part it de- The most perfect, and also the most remarkable, 8.8 
scends a zigzag course down to the bottom of a very to size and interesting developments, is the 8keleton of 
steep valley. a mastodon now mounted in the Geological Hall of the 

In consequence of the dangerous natnre of the road, American Museum of Natural History, in Central Park. 
it is of the greatest consequence that the engines should This example, of which our engraving is a correct 
be fitted with ample brake power and an efficient sys- picture, was found embedded in a peaty material in 
tem of l ighting. They are therefore fitted with a I the town of Sali!;lbury Mills, n ear  Newburg, N. Y. 
steam brake-work-

39 
ton, and exhibits the two remarkable under tusks 
which are known to exist at early age. These lower 
jaw tusks are obsolescent, being only about six inches 
in length. In most mandibles of the mastodon which 
are extant there is more or less of remaining alveolar 
development, which shows that at some period the 
creature had the mandible tusks fully grown. 

The great tusks which are used in the skeleton to reo 
place the decayed ones which were found with it are 
from an example found in Hoopstown, Illinois. 

The dimensions of this skeleton are as follows : 
Extreme length . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  18 feet. 

Exclusive of tusks . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  14 .. 
Width of pelvis. . . . . .  . .  . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  5 .. 

It is the purpose of the American Museum trustees to 
mount alongside this mastodon the skeleton of the 
great elephant which Mr. Barnum lost by the late fire. 
This will afford an opportunity to compare the bones 
of the largest of Asiatic elephants with a large masto­
don. It is well known that the African elephant has 
some near affinities to the latter, and in the near 
future a good example of that species will be added to 
the group. 

The elephant as contrasted with the mastodon shows 
at once a greater height and shorter body. This is 
very considerable. Perhaps the next important com­
parison is in the aspect of the fore limbs. In the ele­
phant the fore limbs are columnar, as are the hind 
limbs. In the mastodon there is a decided aspect 

, , 

more or less of pre­
hensile capacity (as 
it were), that is, the 
latter have the fore 
feet approaching the 
plantigrade i n as­
pect, and the limbs 
c o r r e s p o n d i n g l y  
adapted for . prona­
tion and the oppo­
site. Of course this 
is slight, but shows 
the difference in pro­
bable habits. The 
fore l i m  b S 0 f the 
mastodon, with such 
d e v e l o p m e n t ,  we 
should expect, would 
be able to be thrown 
ovel: low foliage or 
brush wood, a n d  a 
crushing effected by 
t h e  somewhat ex­
panded manus. No 
s uc h m 0 v e m e n  t 
could be effected by 
Elephas. As much 
as we naturally com. 
rare the t wo great 
creatures, and espe­
cially as both have 
similar nasal devel­
opments, a near view 
of both t o g  e t h e  r 
shows many differ­
ences in form. 

ed by McLaren's pa­
tent steam reducing 
valve-as well as the 
o r d i n a r y  h a n d  
brake. The former 
can be applied in­
stantly with s u c h 
force as to pull the 
engine up with full 
steam on, and at the 
same time, by means 
of a chain, the brake 
is also applied to the 
wheels of the wagon. 
In the experimental 
engine it was found 
impossible to make 
lamps which could 
be relied upon, 60 the 
new engines have all 
been fitted with an 
a r r an g e m e n t  for 
b n r n i n g  ordinary 
gas. This is com­
pressed i n  t 0 a re­
ceiver u p  t o  175 
pounds pressure, and 
reduced d o w  n t o  
burning pressure by 
mean!;l of a patent 
regulator or dimin­
ishing valve, which 
Messrs. McLaren spe­
cially designed for 
this purpose. One 
charging of gas is 
sufficient to give a 
brilliant headlight 
and supply the sig­
nal lights for the 

MASTODON GIGANTEUS-FOUND NEAR NEWBURG, N. Y. 

The teeth are usu­
ally spoken of as con· 
stituting strong cha 
racters. The Illolars 

round trip of 140 miles. The water tank capacity is 
sufficient for twenty-five miles, so that, with a fill-up 
before starting, it is only necessary to take up water 
twice en route. 

When the roads are in fair condition, 10 cwt. of fuel 
suffices for the round journey ; a little more is required 
in bad weather. The weight of the engine empty is 
13% tons ; loaded . up with coal and water, 15 tons. 
The wagon weighs 2% tons, and the load from 5 tons to 
7 tons, so that the average total weight of the train is 
about 23 tons. The service is a daily one from each 
end, so that one engine leaves each terrninu!l each 
evening with its load and goes straight through with it. 
A reserve of engine power is always available, so that 
ample opportunities exist for washing out, cleaning, 
and repairs. The average mileage of each engine is 
about 15,000 miles per annum. The engines in ques­
tion have been running for over six months without a 
hitch or breakdown, and the system is admitted by all 
to be a complete success.-The Engineer. 

THE MASTODON GIGANTEUS (Cuvier). 
BY DR. J. B. HOLDER. AMERICAN KU8EUlI, CENTRAL PABK. 

The mastodon, that great fossil mammal, allied 
somewhat nearly to the elephant, has become, perhaps, 
more familar to the public than allY other of the num­
erous great creatt1res which once lived in our extended 
country. This familiarity came about through the fre­
quent discovery of well preserved skeletons of the 
mastodon. 

In nearly every State west of New England portions 
of this creature have been disinterred. And every 
year there are several found, more or lellil in a 

At the time of the discovery of thes� bones, in 1877, 
the locality was cultivated as a potato field. It was, 
fifty years since, a pond hole of considerable size. In 
digging a ditch about 20 inches deep, in order to 
drain the pond, at the depth of 14 inches the workman 
came upon a hard substance, which proved to be one 
of the long bones of the mastodon. 

Prof. Whit.field, of the geological department of the 
American Museum, in company with Major Brooks, of 
Newburg, visited the place of dis(',overy. He 'found the 
situation to be " a  swamp, bordered on the side nearest 
the position of the skeleton by a low hill of ' bowlder 
clay, ' a hard, blue clay, mixed with gravel, which 
slopes down and passes under the peat or muck of the 
swamp, and forms the original bottom of the pond. 
Every evidence, as has usually been noticed in other 
examples, was in proof of the animal's �xtinctivn by 
miring. "  

This skeleton is  regarded as  the most perfect of 
mounted ones known. This is a gratifying circum­
stance, as the greater number which have been reo 
moved from their burial places have proved to be 
greatly decayed. Often the upper side of the great 
creature is much decayed, o�ing to the nearness of the 
bones to the surface. 

The only skeleton now in museums which compares 
to the present one in perfection is that famous one­
the Dr. Warren example-which was found in 1845, 
near Newburg, N. Y. 

In the present specimen the tusks were 80 . injured 
that two others were substituted. The latter belong 
to the skeleton the only other portion of which is a 
lower jaw. ThiB jaw iB on exhibition with the Bkele· 

of the m a m m o t a, 
with projecting, strong tubercular ridges, resemble \he 
teats of a cow. The Greek mastos, a breast, being the 
root, hence mastodon, mastos and odontos, breast­
toothed, or nipple-toothed. 

The latter named kind of teeth are manifestly for 
crushing the coarse. vegetable matter ; and this corre­
sponds to the probable uses of the fore l imbs in crush­
ing down shrubbry. The elephant, we see, grinds his 
food as the horse does. Both creatures, however, have 
the proboscis, and probably use that member similarly. 

The first notice of the finding of the remains of 
a mastodon is found in the ':rransactions of the Royal 
Society of London, in the year 1714; Here is a short 
article in which is stated that a letter from Cotton 
Mather, of Boston, New England, to Dr. John. Wood· 
ward, gives a descdption of some large bones which 
were found in 1705 at Claverack, in New York State, 
llear Albany. Nothing further appeared unti'l 1740, 
when De Longueil, a French traveler, discovered some 
bones at the Salt Lick, in Ohio. 

To Cuvier we are indebted for the first intelligent 
accounts. Until 1801, little was known of the perfect 
skeleton. At that time Mr. Peale, of Philadelphia, ob · 
tained and set up in his museum an example which was 
found in Orang� County, N. Y. In 1840, Mr. Koch 
found one on the banks of the Missouri River. It is  
now in the British Museum. Some specimens, single 
bones, have been taken up in Connecticut, along the 
Farmington River. The great river which separates 
New England from New York seems to have been a 
partial barrier to the passage east of the great beasts. 

It is gratifying !:lat, though New York City has not 
had the privilege of exhibiting a "ood skeleton of the 
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mastodon since the days of Peale's museum, it has now 
the best example yet known. The great frame of bones, 
as it stands in the Geological Hall, is truly an imposing 
and impressive example of mammal osteology, and 
well repays a visit. 

• f . . .. 
WaKe. and Living Fort,. Year. AfrO. 

The Springfield Republic an publishes a portion of 
the address of James Bartlett, an old citizen of Detroit, 
at tbe semi-centennial of Michigan. Mr. Bartlett is an 
intelligent workingman and no rhapsodist. He had 
long been a machinist in Massachusetts when young, 
and spoke of. things within his own knowledge. His 'own 
recollection went back forty-five years, for he flrst be­
gan in 1842, in a machine shop employing about fifty 
men on cotton machinery for Lowell. He said : 

.. The wages of a machinist in this shop were $1 to 
$1.25 a day ; one nabob of a pattern ma.ker received tbe 
sum of $1.50. They went to work at 5 o'clock in the 
morning and worked until 7 :30 at night, with an hour 
for breakfast and three-quarters for dinner. It was 
several years before we obtained eleven hours a day. 
It has now been ten hours a day for twenty-five years 
or more, and we grumble at that, though we may get 
more tban twice the wages we did forty years ago ; and 
we are hoping to get the same or higher pay for work­
ing eight hours. I know the condition of the machin­
ist is better then when I first joined the guild. He has 
better pay, better houses, better education, better liv­
ing ; and I hope he will keep on improving for the next 
fifty years. Large machine sbops were started before 
1836. One in Lowell employed over 1 ,000 men on cotton 
machinery . Now the country is dotted with them. 
For my part, I don't want any more of the good old 
times. The present time is the best we have ever had, 
though I hope not the best we shall ever see. In fifty 
years we have reduced our hours of labor from four­
teen to eight hours a day, our wages are doubled, and 
the necessaries of life are much cheaper (a barrel of salt, 
which cost $3.50 years ago, has been sold in Michigan for 
75 cents). The great curse of drunkenness is very much 
diminisbed. We live in better houses, better warmed 
and lighted, and we are better clothed ; a high school 
education is in the reach of every child ; books are fr�-. 
to all ; the poorest laborer who meets with an accident in 
our streets will receive surgical aid that no king could 
purcbase fifty years ago. Our great railroads distri bute 
tbe fruits of labor so that famines aIe impossible. Beef 
killed on the prairie is sent all over the country, and 
supplies the markets of Europe. Fish from the salt 
seas and from our great lakes are eaten fresh all over 
the continent, and tropical fruits are peddled round all 
our streets." 

Eleetrl eal LUllr:a1;lon. 

The year 1887 closes with a considerable amount of 
litigation going on in connection with electrical pat­
ents, although few, if any, cases of importance have 
been concluded during the year. At the time of writ­
ing, the Supreme Court has not deli vered its decision 
in the Bell telephone cases, although it has been anx­
iously expected for the last three months by the vari­
ous parties in intl'rest. The long delay would seem, if 
anything, to be an indication that the court will affirm 
the validity of the patents. If a sufficient defense were 
found among the many urged by the various defend­
ants, it would not be necessary to consider other points 
at length ; whereas, in preparing an opinion sustaining 
the patents, the court might consider every point care­
fully and at length , a proceeding which, in view of 
the enormous volume of evidence, would necessarily 
occupy much time. 

The suit of the Western Union against the Baltimore 
and Ohio Telegraph Company for infringement of the 
Stearns condenser patent is likely to be terminated 
by a decree by consent of defendants-a result which, 
in view of the recent union of the two companies, can 
hardly be said to be unexpected. It is reported that 
Mr. Van Hoevenbergh, late ele6trician of the Balti­
more and Ohio, who was made a defendant to the suit, 
has not yet consented to the decree-a circumstance 
which may have the effect of prolonging the litigation. 

The numerous suits brought by the Edison Electric 
Light Company against the United States, Westing­
house, Consolidated, and other 'eompanies engaged in in­
candeEcent alectric lighting, have apparently made but 
little progress during the year. In most of these cases 
the defendants have filed pleas, alleging that the Edi­
son patents have expired, and that the present Edison 
company, whicb, it will be remembered, was formed 
by the consolidation of the original company with 
some qf its SUb-companies, has no legal standing in 
the present litigation. 

The suit of the Thomson-Houston against the Ameri­
can Electric Manufacturing Company, alleging in­
fringement of Professor Thomson's patent for auto­
matic regulator for arc light dynamos, is in progress, 
a considerable amount of testimony ha.ving been 
taken. 

The suit brougbt by the Brush company against 
certain users of apparatus of tt- ) Fort Wayne Jenney 
Com pany for infringement of tL : Brush arn lamp 
patents has been vigorously contested. The testimony 
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has been completed, and the case having been argued The Schrader is the second in power of any gas 
early in December, is now awaiting decision. well yet discovered. It has a pressure of 340 pounds to 

The suits brought by the United States Electric Light- the square inch, discharging 10,000,000' of gas each 
lng Company against the Edison company, alleging in- twenty-four hours. An iron tube 3" in diameter rest­
fringement upon Farmer's patent for regulating ap· ing on braces about 6' high is first seen by the visit­
paratus for multiple arc circuits, are making slow pro- or. It looks as harmless and quiet as the dead iron. No 
gress, the testimony for the defense being yet unfin- one would dream that sleeping dormant within this 
ished. little space is a power that awes the stoutest heart 

Two suIts have been instituted by the Westinghouse and blanches the rosiest cheek when the screw is 
Electric Company on the Gaulard & Gibbs patent for turned and the match is applied, notwithstanding the 
induction lighting by alternate currents, one against observer has been warned " not to get frightened when 
the Sun Electric Company, of Woburn, Mass. , in which the full force is turned on." In a flash the blaze shoots 
the evidence has been completed and the case prepared 1 70' high, with a width of fully Hi' ; the roar is heard 
for argument, and the other agaInst the United States for miles around, and the very air and the earth trem­
Illuminating 'Company, of New York, in which no evi- ble as if in the giant grasp of a visible divinity. There 
dence bas yet been taken. is no langu&gl' to exactly describe tbe noise made by 

Another action for infringement, wbich has been this newly discovered agent of nature that enriches all 
commenced, but in which no evidence has been taken, and makes no one the poorer. I have stood at the 
is that of the Consolidated Electric Light Company foot of old Vesuvius and witnessed her eternal fires, 
against tbe McKeesport,Pennsylvania, Ligbt Company. but the grandeur of tbe volcano pales into insignifi­
This is a very important case, as it is designed to cance before the power, majesty, and beauty of the 
determine the validity of the Sawyer-Man patent Schrader well. It is worth a trip across the continent 
claiming the exclusive right to the incandescent fila- to witness the lighting of this at night. It is a Niagara 
ment of carbonized fiber, which is employed by the of fire. Notwithstanding the city is largely heated and 
Edison company as well as by most other manufac- lighted by this well, and immense factories furnished 
turers of incandescent lamps. with motive power, it does not seem to decrease tbe 

An action bas also been commenced by the :Hrush volume one iota. The gas-beated house has solved the 
company against the Faraday Carbon Company, of domestic problem as to who shall build the morning fire, 
Pittsburg, alleging infringement of Brllsh't! patent for tbe laziest married man on earth is equal to scratch­
for copper plated carbons. A suit on the same subject ing a match, no matter how low the thermometer may 
was commenced by it some years ago against the be, and this is all that is required in the city of Ko­
United States Company, but was dropped and never komo. 
brought to an issue. A movement is said to be on foot • ••• • 

among the manufacturers of carbon points to make 
common cause with tbe Faraday company in its de­
fense. 

Quite a number of other suits of minor importance 
are now pending in tbe courts in which eleotrioaf de­
vices are involved, but tbe above list comprises the 
most important ones. It is probable that the present 
year will be marked by the decision of a number of 
important patent cases, which will have a marked in­
fluence upon tbe future direction of electrical develop­
ment. -Electrical Enginee1·. 

.. , . . .. 
Natural Ga •• 

The gas field of Murrysville is one of the wonders 
of the world. One hundred and twenty-five wells 
within a radius of one mile are pouring forth a volume 
of gas that is marvelous. Frank L. Stewart, the best 
posted man on the subject in the United States, says 
that there is ng perceptible diminution of tbe;flow from 
tbe wells-that each well, on an �verage, produces 
daily from 50,000,000' to 75,000,000'. Taking 60,000,000' 
as an average, and multiplying that by 125, and the 
daily product of gas is 7,500,000,000'. There are now fi f­
teen gas pipe lines down, conveying the element to as 
many different points. From the fact that the flow is 
so immense, and the pressure is so evenly maintained, 
the conclusion is reached that there must be a con­
stant generation of gas going on beneath the earth's 
crust. The report has been once' and again set afloat 
that this or that well was giving out, but the gentle­
man above referred to says that in every instance it 
has been found that the decreased pressure was 
caused by some obstruction in the tubing', and that, 
having withdrawn the casing and put down tbe bit, 
the flow has been restored to its original pressure. 
With such a gas field in our midst, the material de­
velopment of Western Pennsylvania must be unprece­
dented.-8altsburg Press. 

Millerstown, Pa. , December 23, 1887.-This town had 
Itt; narrow escape from a wholesale holocaust at about 
10:30 o'clock, Wednesday night, the 28th. The cause 
was natural gas. At the hour named the citizens who 
had not yet retired were startled by their ligbts and 
fires suddenly springing up a distance of a foot or �o. 
This was immediately followed by an additional rush, 
and the lights leaped to the ceiling in an instant. The 
stoves roared liked furnaces, and the wildest excite­
ment ensued. People . rushed through the streets 
warning their neighbors, and but for tbe prompt 
action taken, the town would certainly have been de­
stroyed, and no doubt several lives would have been 
sacrificed. The surplus gas was caused by tbe ball on 
the safety valve of tbe gasom eter being eitber taken 
off or falling off, thereby throwing the entire pressure 
of the well on the service lines. This pressure was no 
less than ninety pounds, and perhaps more. This ter­
rible pressure was tbrown on at every house, and as 
almost every one had left the gas burning, it is a mira­
cle that there was no one burned out. This is only at­
tributed to the time it occurred, for had it been two 
hours later, nothing could have saved the town. 
There was a high wind blowing, and the cold was 
severe. Men ran through the various streets to the 
public school building, ch urches, and other places, and 
in most cases were compelled to break in the doors. 
After the excitement was over the people returned to 
their homes, but many of them were so frightened tbat 
they slept in the cold rather than to relight the gas. 

An enthusiastic correspondent writes from Kokomo, 
Ind. : 

The New Go ld Field. oC South Au.tralla. 

In his report to the Department of State, United 
States Consular Agent J. W. Smith writes from Port 
Adelaide as follows : 

The most important and noteworthy circumstance 
which has occurred. in South Australia during the past 
year is tbe discovery of a rich alluvial deposit of gold 
about 230 miles north of Adelaide, and within 20 miles 
of the railway line, now nearly completed, to the rich 
silver district across the New South Wales border, and 
known as Silverton. The existence of gold in the neigh­
borhood of the recent discovery has long been known, 
and a reef of ironstone and quartz, yielding gold in 
payable qaantities, from 17 pennyweights to 1M ounces 
per ton of stone, bas for many years been worked 15 
miles to the west of the newly found alluvial. The 
place is called the Teetulpa gold fields, from the name 
of the sheep run on which it is situated. 

The account here given of it has been furnished by 
Mr. I.  B. Austin, a recognized authority on mining mat­
ters in the colony, and who has for ten or twelve years 
been acquainted with tbis part of the country as an 
auriferous district. Shortly after the allu vial discovery 
was made public he visited the locality, so that much 
of the information is given from his personal observa­
tion. Notwithstanding the fact that gold reefs had 
been worked for years within a few miles of the place, 
and some prospecting done with the view of finding aUu­
vial gold, the discovery was made quite accidentally. 
Two men, who had been searching for gold and were 
camping at a "  dam " or water reservoir with some oth­
ers, went in search of tbeir horse, which had strayed, 
and while looking for it a thunder storm came 011. The 
rain washed away some of the soil in a small creek, ex­
posing to view two or three nuggets of gold. The 
party fossicked them out with three or four more, and 
after waiting, with the digger's usual caution, until 
the other men had gone away, they proceeded to open 
up the ground, which they found so rich that they at 
once applied to the warden of the gold fields for a pros­
pector's claim and the reward of £1,000 offered by gov­
ernment for the discovery of a new and payable gold 
field. A rush speedily took place, and a number of 
nuggets were found in the little dry creek, some only 
two or three inches from the surface and some in the 
crevices of slate rock. 

In about a fortnight from the announcement of the 
discovery it was estimated that 2,000 men were on the 
field. No washing was attempted for the first fort­
night, all the gold being picked out of the dry and 
friable loamy soil and gravelly wash dirt. Two boys 
got out 3 ounces in two days ; four men got 16 ounces 
of rough, nuggety gold in one week ; one man got 18 
ounces in eight days : four .men got 30 ounces in one 
week. The pieces varied in weight from half a penny­
weight up to several ounces (3, 5, and 6 ounces), and 'one of 8 ounces 14 pennyweights was also found. Since 
then several nuggets have been found, weighing, 
stated roughly, without being exact to pennyweights 
and grains, 10 ounces, 10� ounces, 1 l� ounces, 12, 13, 
16, 18, and 29% ounces, all fully authenticated, and 
more tban one from 7 ounces to 12 ounces. Besides 
these there is a report of one weigbing over 61 ounces, 
which, not so undoubtedly confirmed as the otbers, 
is nevertheless stated on excellent authority to be 
genuine. 

. ,  . . .  

QUEEN VICTORIA is to receive the first bar of gold 
taken from the newly discovered Gwynfynydd Mine a.t 
DolgelIy, Wales. 
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ELECTRIC LIGHTIlfG O F  THE STEAM:SHIPS VICTORIA o n  t o  the spindle o f  a dynamo, as i f  it were a screw directly on to a Victoria Brush dynamo capable cif 

AIm BRITANNIA. shaft, is the ideal arrangement of Mr. Hall, and this, feedinlr 450 lamps. Between the crankshaft and the 
The magnificent fleet of the Peninsular and Oriental by the progress recently made in electrical engineering, 

St.eamship Company has, during the past few years, he has been able to secure for the two splendid new 
been gradually fitted with the electric light, one vessel vessels, the Victoria and the Britannia. As long as 
following a.nother, and each having the benefit of the the minimum speed of a large dynamo was 400 to 500 
experience gained in those which preceded it. From revolutions per minute, its direct driving by the ordi­
the ample opportunities thus placed at his command, nary type of engine was subject to too many draw­
Mr. Hall, the head of the engineering and marine de- backs to render it preferable to the use of intermedi· 
partment of the company's business, has decilIed that ate gearing ; but now that machines are made capa· 
success is best obtained by the use of machinery which ble of running at two hundred revolutions, and at the 

THE ELECTRIC LIGHTING OF THE STEAMSHIP VICTORIA. 

conforms to the ideas and habits of thought of ship's 
engineers, and which they can take charge of without 
special instruction or explanation. In order to act 
upon this idea, it is evident that the use of all belting, 
wheels, and other form of multiplying gear must " be 
abandoned, equally with the various high speed en­
gines which run in closed casings and have more or 
less complicated arrangements of valves. An engine 
as  nearly of  the marine type as possible, driving direct 

same time of giving a very large output, the calle itl 
entirely changed, and there is no longer the need of 
resorting to driving appliances which are not viewed 
with favor by the sea-going engineer. 

The plant erected on the Victoria and Britannia by 
the Anglo-American Brush Electric Light Company, BOW LIGHT-ELECTRICAL - FOR VESSELS. 
Limited; of Belvedere Road, London, consists of a 
Tangye engine having cylinders 8 inches and 16 inches armature spindle is an improved form of Oldham 

in .diameter respectively, by 10 inches stroke, driving coupling, consisting of two plate couplings with an 

ENGINE AND DYNAMO FO R THE STEAMSHIP VICTORIA. 
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intermediate disk. In the face of each plate coupling one forbidding persons of different sexes to skate to­
there are two flattened studs which take into a slot gether, or even be present at the same hour on the 
in one face of the intermediate disk, the slots on the rink floor, and another to !incense drinkers, which pro­
opposite sides of the disk being at right angles to each vided that no person should be permitted to use intoxi­
other. A shrouding on one coupling covers the disk cants or purchase liquors of any kind without having 
aud studs. Thus if the two shafts should fail to lie in flrst obtained a public license.-.David ..4.. Wells, in 
the same straight line, the coupling permits them both Popular Science Monthly. 
to work freely. The dynamo, which is self-regulating, • I • I • 
hts six poles, and gives its full output at 200 revolu- The Modern DIIlUary RUle. 

tions per minute. When, in the development of the military musket, 
The plant is entirely in duplicate, each set being ca- the necessity for imparting rotary: motion to the ball was 

pabl� of maintaining all the lights. The conductors realized, rifles were adopted, and at once the question 
from the dynamos -are led to a main switchboard, and of loading assumed new difficulties. The ball had to 
are then distributed through the vessel on the single be so small that it could be forced down the barrel from 
wire system, in which the frames and plating of the the muzzla. Naturally, such a bullet did not ade­
ship serve as return conductOTs to the engine room. quately take the grooves. Then the idea of expanding 
The lamps and groups of lamps are turned in and out its base after it was quite or nearly home was con­
by the porcelain switches made by Messrs. Dorman & ceived. The carabine a tige met the issue in a peculiar 
Smith, of Manchester. way. At the bottom of the bore a solid spindle pro-

The Peninsular and Oriental Company's vessels pass jected in the center of the chamber. The ball, which 
through the Suez Canal, and according to the present had a hole formed in its base, was driven down upon the 

may be imparted to the discharge of a gun loaded with 
gunpowder and bullet. In some experiments conduct­
ed by the U. S. Ordnance Department, it was found 
that with a barrel 112 inches, or nearly ten feet, in 
length the bullet was discharged with hardly any noise 
or smoke. With a five inch barrel there was a great 
abundance of smoke and a very loud detonation. Thus 
the account of the French powder may be correct. 

Fortunately, America is not dependent on an armed 
peace. But it would seem well for the nation to do 
something in the way of improving the armament of 
her soldiers. The same administration that is creating 
a new navy might do something toward supplying a 
more efficient rifle to the army. 

The smaller bullets tend to increase the number of 
wounded men, and decrease the number of killed. 
This want of fatal execution is considered a good 
feature. One wounded soldier requires two unwound· 
ed ones to take him to the real'. It is humorously said 
that such a:ssistance is always to be had for the asking. 

• •  1 . ..  
regulations they are allowed to steam on at night, in· spindle so that it was expanded. Probably the force The SensUlveness oC Tea. 
stead of being obliged to moor at dusk, if they are of the explosion tended still further to drive the lead A costly evidence of the sensitiveness of the tea leaf 
provided with search lights. For this purpose the outward. This seems a very crude contrivance, and was' given to the brokers round about Front Street 
Brush Company provides the apparatus illustrated inferior to the Minie principle. In the latter the recently. A new lot of tea was put on sale by 
herewith. This consists of a cage which is suspended bullet had a cavity in its rear, 

. 
back of which an iron the various firms to: which it was consigned. Tast· 

over the bows of the vessel and is lowered within 8 cup was placed. The explosion drove the iron cup into ing it, the first process through which it is put by the feet of the water. In this cage, there is mounted an the lead, forcing the metal into the grooves. Later it broker, developed the fact that every pinch of tea with arc lamp taking a current of 70 amperes and 65 volts. was found that tha cup was unneces.sary ; the simple its dash of hot water made a sweetened beverage. It The lamp is regulated by hand by an attendant who excavation of propel' shape was enough. It is said that was evident at once that it had not been tampered with 
sits behind it and feeds the carbons together as they in a rifle of the original Minie system, the iron cups since the box was opened, and investigations were at are consumed. The beam is reflected by a mirror 22 have been blown through eight bul lets in the same once begun. Itwas thought at first that a mixed cargo inches in diameter and 12 inches focus, and then is number of successive discharges, leaving the remains had been stowed by some stupidity, and that the tea spread sideways by a dispersion lens which widens it of the bullets in the barrel. had come over side by side with raw sugar. into a sector subtending an angle of 22 degrees. The When breech loaders were adopted, the trouble dis- This would have explained the taste, but it was direct rays of the arc are prevented from leaving the appeared. Yet the now universally adopted arm met found that the tea was brought over by the tramp lantern by a carbon shield, but as the crater is turn- with much opposition. It is actually recorded that a ship Mosser, and formed the only cargo, saving a com-ed toward the mirror there is very little loss from this breech loading rifle, invented by an American, Mr. paratively small lot of Chinese curios. It was, how-cause. By the use of this apparatus the time of pass- Morse, of Louisiana, was reported on unfavorably by a h '  h ever, proved that t e preVIOUS cargo ad been raw ing through the canal is reduoed from an average of committee of the British army for the following rea- sugar from Manila, and that it had done the detected 
36 hours to 15 or 18 hours. In the case of a vessel sons : 1. It fired too quiCkly, t welve rounds a minute. damage, the protestations of the captain that the hold 
fltted with duplicate plant, the spare dynamo is em-, 2. Its cartridges were metallic. 3. They contained the had been thoroughly qleansed and whitewashed to the ployed to work the arc lamp in passing the canal. principle of their own ignition. contrary notwithstanding. 
Vessels that are not fitted with electric appliances Eventually, the · Prussian military successes of 1864 It has not yet been ascertained, of course, how much 
take them on deck on entering the canal and diS. and 1866 are thought to have turned the scale in favor of the cargo has been damaged, but at present it l()oks 
charge them at the other end, and thas one set will of breech loaders, as the needle gun, with all its defects, as if a considerable portion had been tainted and its 
serve a whole fleet of steamers.-Engineering. did great execution. val ue correspondingly decreased. If this is proved and 

.. , • I • The movement of the day is in the direction of small no setlBement is effected, suits will be instituted and the 
GovernlDen& MeddlesOlDen eSIl. calibers and high initial velocity. An ordinary lead ship will be libeled. The cargo consisted of 294, 595 

In the United States, the recent action of the French pencil represents very closely the favorite diameter of pounds of Formosa, 175,880 pounds of Japan and 575,000 
government, in providing that nothing shall be bought bullet. As a type .of the old style the Springfield, still in pounds of Foo.Chow and the curios above mentioned, 
for public use which is not of domestic production, and use by the U. S. Army, may be cited. With a 500 grain and, being, of various grades, probably amounted in 
which the outside world hal! regarded as a policy un- bullet it develops an initial velocity of only 1 ,301 feet value to about $250,000. It is no small matter, it wil l  
worthy of an enlightened nation, has had its counter- per second. in a range of 1 ,000 yards its trajectory easily be seen, and should suit be instituted there will 
part and precedent in the previous legislation of quite reaches the great height of nearly flfty feet. Its . cali· probably be a very lively fight over the matter, as the 
a number of the States ; with this exception, that in ber is 0 '45 inch. 

' 
capta.in and those concerned are already declaring that 

France the discrimination is made against foreigners The Lebell rifle in France and the Hebler;rifle in Ger- such an effact is absolutely impossible to have come 
only, while in the United States the discrimination is many are examples of the modern style of PJilitary arm. without cause. 

' 

made against their own countrymen living in different , In both of these the caliber is small, 0'315 and 0 '296 The last case at all similar to this was about twelve 
political divisions of the country. Nothing, moreQver, inch respecti¥ely. An extremely long bullet is adopted, years ago, when tea was packed in the same hold with 
can probably be found in Europe to parallel the recent and a new. Dlaterial is used in its construction. The camphor. The tea was sold for less than half its value 
legislation of one of the leading States of the North· Hebler bullet is 4 '46 calibers or diameters, and the and so gotten rid of, but it left a strong impression 
west (Minnesota), and a large part of which was the Lebell bullet is said to he about 9 diameters in length. upon the captains and consignees concerned. Another 
work of a single legislative session (limited to sixty I The Hebler bullet is of lead covered with a soft steel interesting thing brought out by the discussion of the 
days) in 1885, and which has thus been described by a I shell . The Lebell bullet is entirely of steel. The sensitiveness of the tea leaf is that its only rival is an-

. recent writer : Prominent in importance were statutes 1 latter bullet, if the above figures are reliable, would other plant with an odor of its own fully as strong. A 
providing for the weighing, h�ndIing, and inspection be over two and o.ne half inches long. The German l�af of tobacco laid for two hours within six feet of 
of grain ; the construction and locatiOn of grain ware- arm is credited with an initial velocity of 1 , 968 feet. open kerosene will be found to be as rank as possible 
houses, the providing of cars and side tracks by ra.il· For one thousand yards range, it rises in its trajectory with the smell and flavor of the oil, and even when 
roads, and the regulation of rates of transportation. only twenty-nine feet, a little over half the height at- dried and pressed into heavy hogsheads will take the 
Next was legislation respecting State ,loans of " seed tained by the Springfleld. odor from other articles in the hold of a ship, even 
grain " to farmers whose crops had been ruined by All of the factors show how inferior a weapon is from sugar. 
grasshoppers, for the subsidizing of State fairs from carried by the United States soldier. This follows not Among those particularly interested in the matter at 
the State treasury, for enabling farmers to avoid the I alone from a comparison with the Hebler rifle. The present are Busk . & Jevon, Pordon & .  Wiggin, and 
payment of a portion of their debts, for protecting Pieri rifle; now the subject of experiment in Italy, and Fearon, Low & Co. They are some of the consignees 
butter makers from ' the competition of artificial pro· I the' Lebell rifle of ,France are said to still further sur- most heavily involved.-N. Y. W01·ld. 
ducts, such as " butterine, " for regulating the details pass it. England is thoroughly roused. After adopt- .. I • I • 
of the cattle industrY to the extent ' of registering and ing a new model of 0 '402 inch caliber, and constructing 
giving State protection

' 
to brands and 'other modes of . 100,000 of the pieces, she has ordered them to be dis. A. Theory as &0 the Orle:ln of Pe&roleolD. 

identification, and of stamping out contagious diseases I posed of and is to adopt a new model of but 0 '31 inch Professor Mendelejef . has recently advanced the 
with small courtesy to the rights and wishes of indio I caliber. '

. theory that petroleum is of purely mineral origin and 
vidual owners, and for regulating the lumber business I - As the bullet is made far longer, the rifling is made that the formation of it is going on every day. He 
to such an extent that not a log can float down a strealll , very acute. The Hebler rifling makes one turn every has, moreover, succeeded in producing artificial petro· 
to the saw-mill for which it i� destined without official four inches, while in old practice over twenty inches , leum by a reaction that he describes, and he states 
cognizance. One State board regulates the practice of 'II were allowed for a revolution. The increased rotation is that it is impossible to detect any difference between 
medicine and the admission of new practitioners, a I requisite to secure enough gyroscopic force to steady the natural product and the manufactured article. His 
second the examination of druggists and compounding the long bullet in its flight. theory is as follows . :  Infiltrations of water, reaching a 
clerks, as precedent to entering into business, while a I The magazine principle so successfully applied to the certain depth, come into contaot with incandescent 
third regulates the practice of dentistry. Various en- . Henry, now the ,Winchester, rifle is also invading the masses of carburets of metals, chiefly of iron, and are 
a.ctments prescribe the toll to be exacted . for grinding ' military field. It is among the probabi l ities that nearly at once decomposed into oxygen and hydrogen. The 
wheat, when one man may slay hill neighbor's dog with all Europe will be armed with magazine rifles. The oxygen unites with the ' iron, while the hydrogen 
impunity, how railway companies must maintain their i force of recoil is utilized in the Maxim and in the Paul- seizes on the carbon and rises to an upper level, where 
waiting rooms at their stopping places for passengers, I son rifles. The former ,:,,"orks like the machi?e gun of the vapors are condense!1 in part into mineral oil, and 
the hours of labor, and the emPlOY

. 

ment of women and \' the same inventor. .A smgle pull upon the trIgger sus- tlie rest remains in a state of natural gas. The pe· 
cnildren, the maximum time for which loComotive en- tained for the proper period causes the automatic dis- troleum strata are generally met with in the vicinity 
�neers and flremen may be continuously employed, I charge in regular succession of all the cartridges in the of mountains, and it may be granted that geological 

. *ha.t books shall be used in the public schools, for- : magazine. In the Paulson system the force of recoil upheavals have dislocated the ground in such a way 
bidding " raffies " at church fairs under •• fi:ightful l extracts the 8hell, and if a magazine is used, the same as to permit of. the admission of water to great depths. 
pena.lties," and making it a crime to give away a lot- I force effects the loading. ' If the center of the earth contains great masses of 
tary ticket, and a misdemeanor " to even publish an I The stories told of the use of smokeless powder in the metallic carburets, we may, in case this theory is 
account of a lottery, no matter when or where it has Lebell rifle giving a very slight report read somewhat verified, count upon an almost inexhaustible source of 
been conducted." Among bills introduced, and which like a myth. Yet it is known that this is possible. By fuel for the day when our coal deposits shall fail us ,­
found considerable support, but were not ena.ct�, W&ll ' inoreasinlr the lenKth of  th.e barrel, the laDle oharaoter J1nnaZej Inaustrielles. 
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ENGINEERING INVENTIONS. 

A car coupling has been patented by 
Mr. Willian H. Wrigley, of NIlW Orleans, La. An 
ordinary l ink is employed in connection with a tilting 
pin which will be automatically lifted at its lower end 
to fal l into tbe link, and which may be lifted ont of 
the way of the link by suitable means when the cars are 
to be nncoupled. 

• • •  

lIIISCELLANEOUS INVENTIONS. 

films, and other topics are added to the original, matter. 
The introduction of additional fnl l  page Illu�tratlons 
is also to be greatly commended. giving instances of 
the leading heliographs and otber apparatus for pro· 
jection. The book will receive due welcome, we are 
certain, from the many workers with the heliograph and 
magic lantern. 

PHOTOGRAPHIC MOSAICS : AN ANNUAL 
RECORD OF PHOTOGRAPHIC PRO­
GRESS. Edited by Ed ward L. Wil­
son. T wenty-fourth year. New York : 
E. L. Wilson . 1888. Pp. 144. 

An improvement in spectacles has 
been patented by Mr. James P. Tryner, of Denver, Col . This little work contains a number of eminently prac-

tical contributions from workers in photography. A Th� longitudinally apertured arms have l ar� balls at reproduction of the table of contents would be the only theIr f�e be�t ends to. enWl:ge the front nms of the practicable way of giving a ,  good ' Idea of its scope. we;,:;er � e;r�;n connectIOn WIth other novel features of · Suffice It to say that it is emphatically one of the books pa an e s .  that every photographer should have, as tbere will  be 

The charge for Insertion uruUr thUl head is One Dollar 
a line for each in86'l'tion ; a.bIlut eight word8 to a line. 
Advertisements mUGt be received at publication qJJice 
as ea1'ly as Thu1'l!day morning to appear in nealt is8U6. 

Patent for Sale Cheap-Just issued. See same page. 
Inclo.e 25 cts. for specifications to H. StaDynought, 418 
Wythe Avenue, Brooklyn, New York. 

Short line telephones. See illustrated adv.,  page 28. 

Wanted-Some one to manufacture my patent sleigh 
brake. Or I will sell the patent at a low price. Ed. 
Selle, Embarrass, Wis. 

For Sale or on Royalty-Beer bottle stopper patent. 
Eureka Home Trainer and Bicycle Stand. Bradford, Pa. 

The Providence, R. I .. Steam Engine Co. are the sole 
builders of " The Improved Greene Enlrine." 

Second hand beiting, all widths, In good condition. 
For sale cheap. Samuel Robert.s, 369 Pearl St., N. Y. 
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HINTS TO CORRESPONDENTS. 

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

References to former articles or answers should 
give date of paper and page or number of questloli 

Inq II lrles not answered in reasonable time shoula 
be repeated; correspondents will bear in mind th.t 
some answers require not a little research, and, 
though we endeavor to reply to aiL either by letter 
or in this deparlment, eacn must take his turn. 

Sp eCial Wrl"en I n formaUon on matters of 
personal rather than general , interest ::annot be 
expected without remuneration. 

Sclen U O c  American Snpplements referred 
to may be had at the office. Price 10 cents each. 

Books referred to promptly supplied on receipt of 
prIce. 

IUl::;-:e!r 
o
�!t!f��xamination should be distinctly 

(1 )  G. A. D. asks where the greatest 

A neck scarf has been patented hy Mr. no one, who practices the art intelligently., tbat will not 
Max Wald, of New York City . In connection with a re- derive both entertainment and instruction from the 
versible knot is a neck band, a band tooth, a detachable monographs here collected by the well known photo­
fiy, with a �ab and clasp for connecting the detachable fiy graphic editor. The Moss·type frontispieces and por· 
to t.he knot, making a scarf which is readily reversible trait of the author add to the appearance of the book 
without ripping it apart and stitching it together again. materially. 

A vehicle wheel has been patented by 
Mr. Walter ' Knight, of San Andreas, Cal . It has a 
double series of inclined metal spokes, the wheel being 
made of a novel combination of wood and metal, 
whereby great simplicity, durability, and strength are 
secured, and the wheel may be easily repaired when 
required. 

���������� 
pressure is in a steum boiler with working amount of 

Portable grinding mills. Chas. Kaestner & Co., water. A. The greatest pressure is at the bottom of the 

ChiclII(o, Ill. boiler, where the pressure Is greater than that of the 

Sale low-l0 small lathes ; other machinery. List 
free. C. L. Jaekson &; Co., Baltimore, Md. 

A pocket l umber gauge has been pa­
tented by Mr. John P. Peterson, of Phillips, Wis. It is 
rectangular iu shape, with rounded corners, and has 
recesses and compound recesses in each of its side ede:es 
for gal1l!ing tongue and groove lumber, wainscoting 
and ceiling stuff, and all the usual sizes of marketable 
lumber. 

A ceiling brush has been patented by 
Mr. James W. Boyle, of Negley, Pa. It has a revolving 
brush and a reservoir which may be charged with 
water for washing the ceiline:, or witb sizing or white­
wash for coating the ceiling. the invention covering 
various novel features of construction and combina­
tions of parts. 

A tag adapted toO form a suit record 
for a clothing dealer has been patented by Mr. Ed ward 
8. Webst.er, of Clay Center, Kansas. It consists of an 
.. pertured plate or cover, with slips secured to its back, 
�nd provided with detachable panels, with other novel 

' features, making a device whereby a salesman may 
determine at a glance how many suits of a particular 
RiLle there are in stock. 

A velocipede has been patented by 
Mr. James E. Steffa, of Rockvale, Ill. This invention 
provides a novel form of motor adapted for traction or 
stationary purposes, lor running light machinery, for 
transporting light material, and for varions other pur­
poses, the invention consisting in the construction and 
arrangement of the various parts, their details and 
combinations. 

A shackle or haudcuff has been pa­
tented by Mr. Frank McDonald, of Boise City, Idaho 
'rer. It consists of a lock case with spring bolts and a 
pair "f shackle arms or bows which slide upon each 
otber and upon the lock case, tbe thumbs, wrists, or 
otber parts of the body inserted being held between tbe 
curved parts of the shackle arms and the sides of the 
l ock case. 

A road grader has been patented by 
Mr. 'John E. Branch, of Sioux City, Iowa. It has a 
monld board and landside hinged toe:etber at their 
forward ends, and so that the rear end of the mould 
board can be set farther from or near to the back end 
of the landside, with various other novel featnres, the 
machine being also adapted for cutting or smoothing 
ditches and other simi lar work. 

An axle setting machine has been pa­
tented by Mr. James F. Hennessy, of Winona, Minn. 
"it bas a sill or bed to which is fitted a series of grooved 
blocks to 'receive the axle, with a screw or eqllivalent 
device for pressing the axle n'ear its arm, with other 
novel features, whereby axles may be set wben cold to 
give them tbe proper " pitch " and " gather," at orie 
operation, .nd without gauges. 

, A tannery hoist has been patented by 
Mr. Albert F. Jones, of Salem, Mass. It is especially 
adapted for l ifting bides from limes, soaks, handles, 
and layaways, and depositing them in other vats, with· 
out liability to hook marks, and is  made with a strong 
timber frame with two front wheels and a rear pilot 
wheel, with simple and efficient hoisting machinery 
whereby the work can be done with economy of time 
and. labor. 

' 

A safe lock has been patented by Mr. 
Harry Stanynought; of Brooklyn, N. y, The lock is in 
the body of the safe, away from the door, but the 
bolts have direct engagement with the door, althoul(h 
tbe lock is so located that it cannot be reached even 
though a ho.1e were bored in the door of the safe large 
enough to admit the entrance of a hand, the bolts being 
also 80 located as to render it difficult to insert powder 
or other explosive into tbe safe. 

NEW BOOKS AND PUBLICATIONS, 

THE A RT OF PROJECTING. A Manu�l 
' of Experimentation, etc. , with the 

Porte LUlniere and Magic Lantern. 
By Professor A. E. Dolbear, M. E . ,  
Ph. D. Boston : Lee & Shepard . 1888. Pp. vi, 178. 

.;" J,n i i$ new e.rutio:n. ,  tbis well known book is brought 
1 , .. , • .,..0 d,ue by the introduction of new plates and de· 
. eetlpt.jye ma,tter. ('Specially referriug to the electric 

IIgh" , :aeo.ides this, some addItional work is treated of. Thtia .ol'ti!i,� experiments In speetrosCOpy, II08t­
lng mal!Dets, projeCtion of the electric spark, vibration ot 

SCIENTIFIC AMERICAN 
E U I L D I N Q E D I T I O N . 

JANUARY NUDIDER. 

T A B L E  O F  C O N T E N T S. 

Nickel Plating.-lIanufacturers of pure nickel an· 
odes, pure nickel aalts, pOlishing composItions, etc. $100 
"LU;Ue Wonder." A perfect Electro Plating Machine. 
Agents of the new Dip Lacquer Krl8taline, Complete 
outllt for plating, etc. Hanson, Van Winkle &; Co., New­
ark, N. J .. and 92 and !U Liberty St., New York. 

1. Elegant Plate in Colors of a Dwelling costing Burnham's New Improved Turbine. Sold at cost of 
about Nine Thousand Five Hundred Dollars, manufacturing and advertlslnll, Address York, Pa . 
with floor plans, specifications, sheet of de­
tails, etc. Perforated metals of all kinds for all purposes. The 

Robert Aitchison Perforated Metal Co., ChiclII(o, lll. 
2. Plate in Colors of a Dwelling of Moderate Cost, 

with tioor plans, specifications, sheet of details, For the latest improved diamond prospecting drills, 
etc. address the M. C. Bullock Mfa. Co., 138 Jackson St., 

ChiclII(o, Ill . 

The Railroad Gazette, handsomely lllustratsd, pub­
lished weekly, at 7lI Broadway. N ew York. Specimen 
copies free. Send for catalogue of railroad books. 

steam by the pressure of the water due to ' its depth. 
(2) J. G. asks if t.here is a way to 

deaden the noise of steam while blowing off tIi.r6ngh a 
wrought iron stand pipe. A. The sound may be mnch 
modified by eulaJ'lline: the end of the pipe like a Imm· 
pet or cone ; which shonld be long, 20 or 30 times the 
diameter of the pipe, openir.g to 4 or 5 times its initial 
size. 

(3) W. R.-Fusible plugs are put in 
the crown sheet of locomotive boilers to save the 
crown sheet from burning In case of low water, when 
the pi ug melts and lets the steam and water into the 
fire chamber to dampen and put out the fire as well 88 
to make an alarm. They may also be employed on 
other forms of boilers, and are much used in connection 
with whistles for low water alarms only. Boilers should 
not be blown out for cleaning with fire under them or 

3. illustrations of the Alcazar and the magnifi­
cent Hotel Ponce de Leon, St. Augustine, Fla., 
also engravings showing the Main Entrance, 
Ladies' Entrance, and Dining Room, Beauti­
ful examples of the Spanish Renaissance type 
of Architecture. 

,. View of the beautiful Tower of the new EpiS­
copal Church at St. Augustine, Fla. 

5. Perspective Drawings of two Substantial Dwell­
ings at Springfield, Mass. 

The Knowles Steam Pump Works, 113 Federal while the walls (if set In brick) are hot enough to do 
St., Boston, and 93 Liberty St., New York, have just Is- I dama!(C to the iron shell. Locomotive boilers may be 
sued a new catalogue, in which are many new and Im- blown out very soon after the fire is entirely removed. 
proved forms of Pumping Maehlnery of the Single and All brick-set boilers should be left several hours after 

6. Drawing In Perspective, with floor plans, of a 
Handsome Dwelling, costing Five Thousand 
Six Hundred Dollars. 

7. Perspective view and floor plans of a Dwelling 
for Three Thousand Two Hundred Dollars. 

duplex, steam and power type. This catalogue will be 
mailed free of charge on application. 

Link Bettmg and Wheels. Link Belt M. Co., Chicago. 
Presses & Dies . Ferracute Mach. Co" Bridgeton, N. J.  

Feed grinders. Chas. Kaestner & Co., Chicago, ill. 

8. Floor_plans and pers�ctive view of a House Iron Planer, Lathe, Drill, and other machine tools of 
fo� Three Thousand Eight Hundred Dollars. modern design. New Haven Mfg. Co., New Haven, Conn. 

9. Drawing In perspective and floor plan of a 
Church costing Three Thousand Five Hun­
dred Dollars. 

10. Ground plan and perspective view of a Deer or 
Donkey llouse costlDg about One Hundred 
Dollars. ' 

Supplement Catalogue.-Persons ,In pursuit of infor­
mation of any special engineering, mechanical, or sclen­
tlllc subject, can have catalogue of contents of the SOI­
BNTII'IC AMERICAN SUPPLIIMIIINT sent to them free. 
The SUPPLBMBNT contains lengthy articles embraciDg 
the whole range of enirineerllllf, mechaniCS, and physical 
aclence. Address Muun &; Co .. Publishers, New York. 

n. Perspective and_.8Tound plan of a Carriage 
House for One Hundred and Fifty Dollars. The Holly Manufacturing Co., of Lockport, N. Y., 

will send their pamphlet, desQrlbing water works rna-12. Sketch of a Comfortable Dwelling erected In chinery. and containing reports of tests, on application. Minneapolis. 
Lathes for cutting irregular forms a specialty. See 

13. S�J}e:o��otl!! and floor plans of a Dwelling of ad. p. M9. 

Curtis Pressure Regulator and Steam Trap. See p. 364. 14. H alf  page engraving of new Evangelical 
Church, Riedlingen. No. 11 planer and matcher. All kinds of woodworking 

15. Engraving of the new Masonic Temple at New- Diachinery. C. B. Rogers & Co., Norwlcb , Conn. 
port. Ky. C. E. Billings' Patent Surface Gauge. Drop Fore;ings. 

16. Perspective view and floor plans of a Dwelling Billing. &; Spencer Co., Hartford, Conn. 
for Five Thousand Six Hundred Dollars. Steam Hammers, Improved Hydraulic Jacks, and Tuhe 

17. A Dwelling for Two Thousand Nine Hundred Bxpanders. R. Dudgeon, 24 Columbia St., New York. 
Dollq,rs. Perspective and floor plans. 

18. Drawings of first and second floor plans and 
perspective of a Handsome Residence in Chat­
tanooga, Tenn. 

19. A House costing Seven Thousand Dollars. Per­
spective and floor planS. 

6O,OOO Hmeraon'8 i887 r:w- Book of superior saws, with 
Supplement, sent free to all Sawyers and Lumbermen. 
Addre.s Emerson, Smith &; Co., Limited, Beaver Falls, 
Pa., U. S. A. 

Friction Clutch Pulleys. D. Frisbie & Co . ,  N.Y. city. 
20. A Window in the Cathedral of Murcia, Spain. 

Half page engraving. " How to Keep Boilers Clean. " Send your address 
for free as page book. Jas. C. Hotchldss, 120 Liberty St., 

21. Fu
, 

II page illustration of the exterior of Bristol N. Y. 
Cathedral. , 

22. Page engraving of a picturesque Garden Pavil­
ion near Paris. 

23. Private Residence of M. Grevy, Ex-President 
of France. 

24. Sketch for a Town Hall.-H. P� Kirby, archi­
tect. 

25. View of a Country Residence ; also sketch for 
a Tower, by John Calvin Stevens, architect. 

26. Miscellaneous Contents : Keep Out the Water. 
-Improvement in Frescoing.-American Ar­
chitecture of Fiftl Years ago.-Lapagerias.­
Decision on a Bwlding Contract--The Creo­
soting of Wood.-Life of Iron Pipes.-Sani­
tary Arran�ements In a Country House.­
Pinus ParVIflora.-The Architectural League. 
-Spots upon Plaster Ceilings.-Stralght and 
Curved LInes in Archit.ecture.-The Murphy 
System of House Drainage.-Paintill{l' Iron 
Work.-Utility and Beauty in Architecture.­
Railroad Snow Sheds.-Frost Glass.-Diminu­
tion and Entasis of Colnmns.-How Mirrors 
are Made. - Clay Roofing Tile. -A Sewer 
Stopped by Tree Roots.-New Plan for a Stor­
age Warehouse -The Building and Decora­
tive Stones of Egypt.-Gas Fire Radlator.­
Architects. Clients. and Builders.-The Mor­
timer Apartment House. -- Sewer Poison.­
Metallic Roofing, with illustrations.-Boiling 
Bricks in Tar.-" Unique " Screw Holding 
Screw Driver, illustrated.-The Wooden Rail­
ways of the United States.-Prevention of 
Fire In Theaters. 

The Scientific American Architects and Builders 
Edition is Issued monthly. 32.50 a year. Single 
copies, 25 cents. Forty large quarto pages, equal 
to about two hundred ordinary book J!ages; form­
ing, practically. a large and splendId MAGAZINE 
OF ARCHITIICTURE, richly adorned with elegant 
plates in colors and with fine engravings, illustrat. 
109 the most interesting examples of Modern 
Architectural Construction and ulhed subjects. 

The Fullness, Richness, Cheapness, and Conve­
nience of this work ' have won for it the LARGEST 
CIRCULATION of any Architectural publication in 
the world. Sold bt' all newsdealers. 

MUNN & CO., PUBLISHBRS, 
361 11roadway, New York. 

Paint mills. ehas. Kaestner & Co. , Chicago, Dl. 
Pays well on Small Investment.-StereoptlCons, Magic 

Lant.,rns, and Views illustrating every subject for public 
exhibitions. Lanterns for colleges, Sunday schools, and 
home amusemeuts. 152 page Illustrated catalogue -Iree. 
McAllister, Manufacluring Optlclan, ,w Nassau St., N. Y. 

Practical Working Drawings of machinery made 
by A. K. Manslleld &; Co., 280 Broadway, N. Y. Life­
lonl[ mecbaniC!;. One formerly R. R. supt. M. P. Im­
portant references. Work guaranteed. Correspondence 
invitede 

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

Talcott's Wilson and combination belt hooks. Provi­
dence, B. I. 

Split Pulleys at low prices, and of same strength and 
appearance as Whole Pulleys. Yocom &; Son's Shafting 
Works, Drinker St., Philadelphia., Pa. 

Engines and boilers. Chas. Kaestner & CO.t ,Chicago, 
Ill. 

Send for new and complete catalogue of ScientIfic 
Books'for sale by Munn &; Co., 361 Broadway, N. Y. Free 
on application. 

TO INVENTORS. 

An experience of forty years, and the preparation of 
more than ODe hundred thousand applications for pa­
teuts at home and abroad, enable us to understand the 
laws and practice on both cOntinents, and to possess un­
equaled facilities for procuring patents everywhere. A 
synopsis of the patent laws of the United States and all 
forei!(ll countries may be had on application, and persons 
contemplating the securing of patents, either at home or 
abroad, .,.e Invited, to write to this office for prices, 
which are. 1ow, in accordance with the times and our ex­
tensive facilities lor conducting the buslne98. Address 
MUNN &; CO .. office SCIBNTD'IO AIlBRIOAN, 861 Broad­
way. New York, 

the fire is drawn before blowing 01l' for cleaning. 
Roper's works are all good. If you have not the book 
on .. Instructions and Saggestions to Engineers and 
Firemen," $2. or " Questions and Answers for En­

gineers," we recommend you to obtain them, $3. 
(4) C. K. S. writes : I have been try­

Ing for some time to do some br9.zing with a blowpipe, 
but can't succeed in melting the spelter. i use an 
alcohol lamp and a plain blowpipe curved at one end. 
A. Probably the work is too large for your blowpipe. 
A month blowpipe is sDitable only for small work like 
jewelry. Do you use a good'lIux ? 

(5) C. V. B. asks how to dye sheep­
skins black, so as to make a sleigh robe. A. Use first a 
bath of 10 pounds carbonate of soda. For the second 
bath nse pure extract of logwood, 17 ponnds ; catechu, 
10 pODnds ; blue vitriol, 2 pounds. Place the skins first 
in the carbonate of soda solution, riuse them, and then 
place them for two hours in the second bath before the 
blue vitriol is added. During this operation the tem­
perature of the bath should be kept at 85· F. The skin 
i. then removed, cooled, and replaced In the bath, now 
heated to 95P, and this operation, after the blne vitriol Is 
added, is repeated, increasing the temperatnre every 

time 10" F, up to 120" F. The skin Is then thorouJthly 
rinsed. 

(6) T. H. D. asks : 1. Has any process 
been discovered for tempering' copper suitable for edge 
tools? A. Not to onr knowledge. 2. Are there any 
tools containing copper and made by the ancients in ex­
istence? A. There are a few specimens in the museums 
of 'Europe. They are a hard bronze of copper and tin. 
8. 10 there any reward o1l'cred to the person that suc­
ceeds in tempering copper Y A. Not that we know of. 4. 
Would copper tools have any advantage over steel? 
A. No very obvious advantage. 

(7) L. P. M. -Thin shellac varnish that 
has been allowed to settle for a few days, and the thin 
upper layer then taken off, m9.ke. a clear lacq aer for 
brass work. The great trouble with amateors Is tbat 
thcy try to use lacquer that IS too thick. It should be so 
thin as to be partially transparent, and as clear as !(Ood 
wine. Heat the articles a little hotter than boiling 
water, and lacquer quickly. If the work looks foggy 
or streak y, tbe lacq uer is too thick or there was not 
enough heat. Sometimes it can be made clear by plac­
ing the work in a hot stove oven for one or two minutes. 
For steel color on brass, dip in a solution of chloride 
of platinum. See Sllons' " Workshop Receipts," liNt 
series, for dipping, bronzing, and lacquering brass goods, 
which we can fllrnish for $2. 

(8) C. M. W. asks the latest and best 
process employed by cutters and others In etcbing 
names and designs on steel. A. Take copper sul phate, 
sulphate ' of alom, and sodium chloride, of each 2 
drachms, and strong acetic Rcld 1� onnces, mixed , to· 
gether. Smear the metal with yellow soap and write 
with_a quill pen without a split. 

(9) J. M. G. asks : 1. Can tin plate ·be 
plated with copper? A. With a strong battery copper 
can be deposited upon tin. 2. By what process" and 
can .I get a book that will give me Informatiqn how to 
do it? A. We can supply either of the following, which 
will give full Information on the sobject you desire : 
..  Electrolysis, " by Hospltalier, price $3.110; • •  Elec­
tro Depol'ltion," by Watt, $3.50 ; " Galvanoplastic 
Manipulation," by Wahl, '37.50. ' 

(10) M. J. S. asks the cause of albin­
ism in animals. A. It is owing to some normal di1fer­
ence in the organization of the individual or animal, 
that the substances that give color to the skin, eyes and 
hair are abSent, and cannot be explained any more than 
the fact that some persons have black eyes while ' In 
otherS they are blue. See the artlclee on " Albtnoe " tn 
an)' 01 tile c),clopedlae. 

© 1888 SCIENTIFIC AMERICAN, INC.



44 Ititufifit  �mtritIU. 
TNDEX OF INVENTIONS Engine. See Dental enlline. Rotary elllline. Plow, wheel. E. Shook . . . . . . . . . . . . . . . . .  ·. : . . . . . . . . . .. . .  375.777 
.... . 

Traction enlline. Plow wheel. J.  M. Younll . . . . . . . . . . . . . .. . . . . . . . .. . . . .  375,789 

Por wlaleh Letter. Patent oC the 
UnUed S&a&eil were Granted 

lanuary 3, 1888, 

Evaporating pans. dl.charglng apparatus for Plows. sulky attachment for. W. Cobb . . . . . . . . .. .. . 376.868 
clo.ed. A. Miller . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  375.946 Pre.erving goblet. tumbler. etc • • A. Roder . . . . . . . . .  375.� 

Exerclsinll machine. electriC. E. W. Robln.on Prlntlnlr machine. web. J.  H. Stonemetz . . . . . . . . . . . 376.053 
a al.. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  375.8.'15 Pulp cylinders. machine for forming. W. P. 

Explo.ives, preparinj!', D. Johnson . . . . . . . . . . . . . . . . . . 376.!XXJ Steven . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 375.839 
�'ence. B. Miller . . . . . . . . . . . . . . . .. . . . . . . . . . . . . . . . . . . . . . .  875.828 Punch. A. H. Raynal. . . . . . ... . . . . . . . . . . . . . . . . . . . . . . . . 376.009 
�'ertllizer dl.tributer. H. O. Peabody . . . . . . . . . . . . . . . 375.768 Rack. See Clothes rack. Hay rack. 
Filter. water. F. Buchhorn . . . . . . . . . . . . . . . . . . . . . . . . . .  375.798 Radiator. hot wllter. A. Brake . . . . . . . . . . . . . . . . . . . . . . 375.864 

& ND E&CH BE&KING TH&T D&TE. Firearms. M. Bye . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .. . . . .  375,799 Railway con.truction • •  treet, R. T. White. 

[See note at end of list about copies of these patent •. ] 
Firearms, prOjectile for. H. J. Harwood . . . . . . . . . . . .  375,986 375.850. 370,862 to 375,8/i.5 
Fire escape. O. Hnl{hes . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  376,084 Railway switch, M. McCann . . . . . . . . . . . . . . . . . . . . . . . . . 376,006 
Fire extinguisher for railway coaches, automatic, Railway tie. W. P. Hall . . . ......... . . .. . ..... . . . ... . 870.996 

A. C. Rumble a aI . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 376.046 Railway tie and fastening, T. B. Moore . . . . . . . . . . . . 875,76.3 
Advertising device for cars, J. Castle . . . . . . . . . . .. . . 375,987 Fireplace aoh chutes. cover for, C. A. Wellington. 375.969 RaIlway wheel, W. H. Kitson . . . . . . . . . . . . .. . . . . . . . . . . 875.879 
Air compressor, W. T. �·orster . . . . . . . . . . . . . . . . . . . . . . 875.929 �'ireworks, machine for charging, C. B. Linton . . . .  376.001 Railways, combined .Ieeper and chair for street, 
Air compres.ors, automatic relflliator for the re- Fishing boat •• combiued roller and bell for. L. D. R. T. White . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .. . .  375,856 

celvers of. D. F. McKim ......... . . . . . . ...... . . . . . 375.761 Lothrop . . . . . . . . . . . . . . . . . . . . . . . . . . . .. . . . . . . . . . . . . . . . 375.862 Railways, construction of street, R. T. White . . . . . 875,8.'il Amallramator. H. Cook . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  375.733 Flour and meal bin. C. Vogt . . . . . . . . . . . . . . . . . . . . .. . . . .  375,966 Railways. track for street. R. T. White . . . . . . . . . . . . 870.849 
Animal trap. B. P. J olly . . . . . . . . . . . .. . . . . . . . . . . . . . . . . . 875,822 Foot rest and stool for shoe merchants. C. L. Rake tooth, hor.e. W. H. Patten . . . . . . . . . . . . . . . . . . . . 375.892 Automatic I(ate. J. E. Goodhue. .. . . .  . . . . . . . .. . . .. . . 375.993. Robb . . . . . . . . . . . . . .. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .. . .  a75,9M Reel. See Mower reel. 
Awnlllll for car platforml, J. H. Conn . . . . . . . . . . . . . .  075.782 Frame. C. M. Whitmore . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  875,906 Refrll(erator car. N. Bosmann . . . . . . . . . . . . . . . . . . . . . . . 876,024 Axle BettinI( machine. J . F. Henne.sy . . . . . . . . . . . . .  875.937 Furnace. See Boller furnace. G1as. melting flir- Register. See Telegraph rellister. 
Bag. See Mall ball. Mothproof bag. nace. Hydrocarbon furnace. Rel(l.terinl{ and numberlnl( device. C. H. Davids . . 375.804 
Bag fastener. O. Auderson . . . . . . . . . . . . . . . . . . . . . . . . . .  375.976 GaulZe. See Lumber I{auge. Surface and scratch Riveting machine, O. W. Bradley . . . . . . . . . . . . . . . . . . . 375.725 
Bandalle. suspen.ory. W. F. Ware . . . .. . . .. . . . . . . .. . 375,846 gaul(e. Riveting machine, H. O. Roberts . . . . . . ... . . . . . . ... . .  875,772 
Bar. See Grate bar. Gas key and lillhter, J. B. Bloomlnlrdale . . . . . . . . . . . .  375.918 Rod. See Lll(htnlng rod. 
Barrel carrier, Webb &; Johnson . . . . . . . . . . . . . . . . . . . . 875.785 Gas mains, automatic valve or shut-olffor. G. W. Roller. See Sawmill stock roller. Shade roller. 
Bath. See Blotter bath. McKenzie . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  375,760 Roller mill, H. A. Barnard. . . . . . . . . . . . . . . .  . . . .. . . . . 376,028 
Bed lounlre, J. Hoey . . . . . .. .. . . . ............ . . .. . . .. . 875,817 Gas pressure regulator for carboniC aCid, E. A. Rolling metallic bodies to spheroidal form •• de-
Belt .hiftinlr device, E. R. Hyde . . . . . . . . . . . . . . . . . . . .  375,752 Scott . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .. . . . .  875,837 vice for, C. I<'. Tebbetts . . . . . . . . . . . . . . . . . . . . . . . . . . .  875.783 
Berry or seed gatherer and cleaner. G. Wilkin . . . .  375,787 Gate. See Automatic I(ate. Rotary engine, D. Williamson . . . . . . . . . . . . . . . . . . . . . . .  375.788 
Bin. See Flour and meal bin. Gate, P. Unfrled . . . . . . . . . . . . . . .. . . . . . . . . . . . . . . . . . . . . .  875.903 Rouudinl{-out and channei llap turning machine. 
Blacking box holder. J opson & Crandall . . . . . . . . . . . . 375.823 Glass meltiDI( furnace, H. Dullere . . . . . . . .. . . . . . . . . .  376.029 C. P. Stanbon . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  875,960 
Blind, inside, H. A. Benedict . . . . . . . . . . . . . . . . . . . . . . . . �75,982 Grader, road. J. E. Branch . . . . . . . . . . . . . . . . . . . . . . . . . . .  375.797 Rubber lIoods, machine for forming seamle.s. F. Blotter bath. C. M. Beardsley . . . . . . . . . . . . . . . . . . . .. . . 875.784 Grain biuder, W. �'. Olin . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  375.b.30 Southl{ate . . . . . . . . . . . . . . . . . . . . . . .. . . . . . . . . . . . . .. . . . .  875.778 
Board. See Spelllnll: board. G rate bar, W. W. 1<'orrest . . . . . . . . . . . . . . . . . . . . . . . . . . . .  875.870 Rule for mea.urlng lumber, P. Gleason .... . . . . . . . .  875.U2 
BOiler fo.rnace, steam, R. Whelan . . . . . . . . . . . . .  , • . . . .  375,00.5 Grinding machine, Hyde & Vallentine • • • • . . . . . • . . . .  375,821 Ruler, blotter, and paper cutter, combined, E. 
Boiler pedestal. A. P. Creque . . . . . . . . . . . . . . . . . . . . . . . .  375.784 Gunpowder mill roll, P. A. Oliver . . . . . . . . . . . . . . . . . . . 375,689 Baltzley . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  375.722 
Boller stand. house, H. C. Weeden . . . . . . . . . . . . .. . . . .  375.847 Hair tonic, A . I. Worthlnl(ton . . . . . . . . . . . . . . . . . . . . . .  375,860 !laddie. harness. W. M. I,erch . . . . . . . . . . . . . . . . . . .. . . . .  375.942 
Book holder, H. Blake . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 375,723 Halter, etc. , A. G. Garlleld . . . . . . . . . . . . . . . . . . . . . . . . . . .  375,809 Saddle tree, harness. W. M. Lerch . : .... . . .. ...... 875.P� 
Boom grip. J.  Masten. . .  . . ... .... ......... . . . . . . . . . .  375,759 Hammock spreader. A. Beals. . . . . . . . . . . . . . . . . .  . .... 375,793 Safety pin. W. �'. Hyatt . ................ ....... ... . . .  875.873 
Boot or shoe .tretcher, W. Jones . . . . . . . . . . . . . . . . . . .  375,939 Handcul!'. M. Thoma . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 375.843 Sand dl.tributer and packer. S. L. Robertson .. . . . .  375,895 
Boot. or shoes. attaching heel. to. C. C. Small . . . .. 376,049 Handle. See Tool handle. Sash fa.tener, C. J. Ander.on . . . . . . . . . . . . . . . . . . . . . . .  375.976 
Borlnlr and t .. ppinll machine, J. Gielow . . . . . . . . . . . 376,032 Handle. W. M. Rockwell . . . . . . . . . . . . . . . . . .. . . . . . . . . . .  375,773 Saw and planer. combined. H'- F. Burkhardt . . . . . . .  375.730 
Boring, drilling, drivinir, and withdrawing screws, Harmonicons, resonator for, Plant & Perry . . . .. . .  875.83,) Sawmill· carriage, S. R. Smith . . . . . . . . . . . . . . . .  o • • • • • • •  376,050 

etc., machine for, M. C. Henley (r) . . . . . . . . . . . . . .  10.8."2 Harnes. hook. H. W. Getman . . . . . . . . . . . . . . . . . . .. . .  375,9!l4 SawmUl set work., W. A. Campbell . . . . . . . . . . . .. . . . 375.800 
Bottle, Ink, N. John.on . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  376.001 Harvester aud binder, Whiteley & Bayley . . . .. . . . . 375.971 Sawmill .tock roller. W. A. Campbell . . . . . . . . . . . . . . .  375.801 
Brace. See Wal(on sprinll brace. Hatchway. for elevators. device for automatically Saws, handle for cro.s-cut. M. Bennett . . . " . . .. . . . .  875,91'6 
Bracket. See Curtain pole bracket. operatinj!', J. W. Pott ... ... . . . .... ......... . .... . 375,894 Sawing machine., clamp for wood. J. Wilson . . . . . .  375,009 
Brake. See Car brake. Steam brake. WllI(on Hay hook attachment. T. H. Brown . . . . . . . . . . . . . . . .  875.865 Sawlnl( machine. rail. E. C. Smith . . . . . . . . . . . . . .. . . . . 375.959 

brake. Hay rack. G. W. I,illht . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  875,824 Scale and rel(l.ter. I(rain. L. Reynold . . . . . . . . . . .. . . .  376,044 
Brick, apparatus for handlinll. E. Aber . . ..... . . . ... 375,911 Heater. See Electrical heater. Scale, platform welghiug. H. Paddock . . . . . . . . .. . . . .  376,042 
Brick for chimneys. G . A. Keck . . . . . . . . . . . . . . . . . . . . .  375,753 Hedge trimmer. C. T. Swartz . . . . . . . . . . . . . . . . . . . . . . . . 376,054 Scarf, neck. M. Wald . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  875.967 
Brick kiln. E. Stair . . . . . . . . . . . . . . . . . . . . . . ... . . . . . . . . . . . 375.838 Heel loadinll machine, E. B. Allen ... . ......... . . . .. 375.918 Scraper, ditching and Irradlng. L. E. A.hley . . . . . . . 376.022 
Bru.h, ceiling. J. W. Boyle . . . . . . . . . . . . . . . . . . . . . . . . . .  375,919 HiDl!'e. F. P. Bailey . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  375.782 Screen. See Insect screen. 
Buckle or clasp. Hopkin. & Cumminl(s . . . . . . . . . . . . . 376,055 Hinge, A . Claypool . .  ... . . . ..... . . ..... . .. ... . . . ...... . 876.027 Screw, wood. C. M. Whitmore . . . . . . . . . . . . . . . . . . . . . . . 875.907 
BUIlIlY .eat. D. B. Murray . . . . . . . . . . . . . . . . . . . . . . . . . . . . 375,888 11lnl(e, .prinlr. Colvin & Wollley . . . . . . . . . . . . . . . . . . .  375,808 Seal lock, C. A. M .. r.hall . . .. . . . . . . . . . . . . . . . . . . . . . . . . .  875.886 
BugllY toP. C. A. Behlen . . . . . . . . . . . . . . . . . . . . . . . .... .. . 875,861 Holder. See Blacking box holder. Book holder. Seat. See Bugl(y seat. Ohair seat. 
BUI(IrY toP. Rees &; Matthews . . . . . . . . . . . . . . . . . . . . . . . . 876,012 Culf holder. PhotographiC tray holder. PI.tol Seat. ea.el. and sun.hade, combined. C. F. H. 
Burner. See Vapor burner. holder. Richter . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .. . . . 875,953 
Burnishlnll machine. H. F. Rooney . . . . . . . . . . . . . . . . .  376.045 Hook. See Draullht'book. Harne •• hook. Snap Seeder and CUltivator. Gilmore & Branaman . . . . .  375.741 
Bustle. H. O. Canlleld. . . . . . . . . . . . . . . . . .  875.92'J to 875,924 hook. Suspension hook. Whiffletree hook. Sewing machine plaiting attachment. A. Hallett . . 875,744 
Buttons, machine for making covered. A. Brand .• 375,726 Hoop ]UJi!:. H. M. Lourie . . . . . . .. . .  o • • • • •  o . . . . . .  0 0 • • • •  : 375,825 Shackle, F. McDonald . . . . o • • , 0  • • • • • • •  0 • • • • • • • • • •  _0 • • • 375t� 
Calendar. W. K. David . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 375,786 Hor.e b()ot, M. W. Lynch . . . . . . . . . . . . .. . . . . . . . . . . . . . 376.088 Shade roller, spring. G. T. Briglr . . . . . . . . . . . . . . . . . .. . . 375.986 
Can. See Creaming can. Sprinklinll or other Ho.e, rubber, T. l:!. Judson . . . . . . . . . . . . . . . . . . . . . . . . .  375,877 Shaft .uPport. C. P. Tener . . . . . . . . . . . . . . . . . . . . . . . . . . .  J76,017 

can. Hydrocarbon furnace, C. H. Land . . . . . . . . . . . . . . . . . .  876,003 Shapinll machine. J. Pepper . . . . . . . . . . . . . . . . . . . . . . . . . 375,893 
Can, J. Fox . . . .. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 375.992 Ice machines. automatic can IIller for. F. V. De Show case, cabinet, C. Raum . . . . . . . . . . . . . . . . . . . . . . . 375,980 
Cap.ule machine. E. Seger . . . . . . . . . . . . . . . . . . . . . . . . . . . 875,776 Coppet . . . . . . . . . . . . . .. . . . . . . . . . . .  , . . .. . .. . . . ....... 876.926 Show .tand, O. Toohey . . . . . . . . . . . .. . . . . . . . . . . . . . . . . . .  375,844 
Car brake, J. K. P. Timmons . . . . . . . . . . . . . . . . . . . . . . . . . 375.841 Indicator. See Steam enlline Indicator. Sklvlnlr mllchine, E. Gott . ... ..... . . . . . . . . ...... ..... 875,811 
Car coupling. J. Z. Palm . . . . . . . . . . . . . . . . . . .. . . . . . . . . . . 875,891 Injector. J.  R. Goehriulr . . . . . . . . . . . . . . . . . . . . . . . . . . . . .. 375,810 Sled. coa.tlnll, W. J. Baird . . . . . . . . . . . . . . . . . . . . . . . . . . .  875,914 
Car coupling, W. H. Wrigley . . . . . . . . . . . .  , .... . . ..... 375,973 Ink, printinl(, L. Bailey . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  375.720 Sleillh, C. Parki . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 875.767 
Car, I(ondola. J. T .. Stalrll . . . . . . . . . . . . . . . . . . . . . . . . . . . 875,760 In.ect screen for windows or doors. J. W. Bongh- Snap hook. G. D. Mo.her . . . . . . . . . . . . . . . . . . . . . . . .. . . . . 876,040 
Car. poultry. J. Moran ........................ . ........ 375,764 ton . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  875.sru Spectacles. J. P. Tryner . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 875,964 
Car. railway. C. A. Davl . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  875.989 Iron. See Vehicle lrear iron. SpeIlinll board, Schuman & Baler . . . . . . . . . . . . . . . . . . 375,774 
Car ventilator. W. Ballman . . . . . . . . . . . . . . . . . . . . . . . . . .  375.721 Jack. See Lifting jack. Spinning machines. etc .. scavenger roll for. P. 
Cars, apparatus for heating railway, W. Flanallan 375,788 .Tar fastener, C. Opperman . . . . . . . . . . . . . . . . . . . .. . . . . . .  875.890 Lallin . . . . .. . . . . . . . . . . . . . . . . . . . . . . . ... . . . . . . . . . . . . . 375,881 
Cars, etc •• construction of, H. C. Hodlles . . . .. . . . . . . 375,9'Ja J ar fa.tener. J. W. Ram.ey . .... . ........ . . . . . . . . .... 376,043 Spinning mule. J. Hackaley . . . . . .... .......... . ...... 875,932 

[JANUARY 2 1 ,  1888. 
Watchmakers' lathes, countersha.ft bracket for. 

E. Rivett . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .. . . . . . . . .  87b.'I'IO 
Watch. stem winding and settinll. T. F. Sheridan. 876.01b 
Water closet. siphon, T. Kennedy . . . . . . . . . . . . . . . . .  8'l6.!XT.I 
Water meter. rotari. S. L. ShuHieton . . . . . . . . . . . . . . . 315.8911 
Water .ervice apparatu •• J. W. Hill. . . .. . . . . . . . . . . . S75,74/j 
Weather s�rlp. S. A : Rankin . . . . . . . . . . . . . . . . . .. . . . . . . 875.951 
Weldinll:. apparatus for electric, E. Thomson . . . . . 875.7iU 
Weldlnll: machine, T. F. Rowland . • . . • . .  , . . . . • . . . • . .  S7a.8S6 
Well or cistern cover, J. S. ltedline . . . . . . . . . . . . . . . . . 816.010 
Wheel. See Plow wheel. Railway wheel. Vehicle 

wheel. 
WhiHietree hook, N. F. Reed . . . . . . . . . . . . . . . . . . . . . . . 376,011 
Whip, Allen & W .. rren . . . . . . . .. . . . . . . . . . . . . . ... . . . . . 875.974 
WhiP. G. Pirnie . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  375.950 
Whip lash attachment, J. J. Bohler . . . . . . . . . . . . . . . . .  375.984 
Wlndinll .pools. machine for, J. L. BUllbee . . . . . . . 375.1l21 
Windmill. C. Brown . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  376.,2\1 
Wire mat. woven, F. L. Bryant . . . . . . . . . . . . . . . . . . . . . . 375,866 
Wire or condnctor, covered or In.ulated. L. �'. 

Requa . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .. .  315.952 
Wire stretcher. A. S. Runyon . . . . . . . . . . . . . . . . . . . . .. . . 316.956 
Yoke, ox, W. W. Herren . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  375.81' 

DESIGNS. 
Bags, etc . •  materiai for hand. H. Mehl . .  . . . . ....... . .  18,!XT.I 
Bottle or jar cover. C. A. Tatum . . . . . . . . . . . . . . . . .. . . . .  18,005 
Carpet, H. Fawcett . . . . . . . . . . . . . . . . . . . . . . . . . . .. 17.996 to 17.999 
Engine frame. R. M. Beck . . . . . . . . . . . . . . . . . . . . . . . . . . . . 17,995 
Eraser holder. F. G. Osborn . . . . . . . . : . . . . . . . . . . . . . . . .  18,003 

Rug, J .  Pegel . • • • . . .  , • . . . • • •  0 • • • • • • • • • • • • • • • •  : • • • • • • • • 18,004: 
Textile fabriC, E. A Fenner . . . • . . . . • • • • . • • • . • . .  18.!XXJ. 18.001 

TRADE MARKS. 
Article. of pharmacy, soap, dentifrice, and toilet 

vineg-ar which contain a certain odoriferous ex-
tract, Rocke. Tompsitt. & Co . . . . . . . . . . . . . . . . . . . . . . 15,079 

A xes, E. F. Carpenter & Co . . . . . . . . . . . . . . . . . . . . . . . . . . .  15,074 
Corks, Dalman. Esteva & Co . . . . . . . . . . . . . . . . , . . . . . . . .  15.075 

Cotton, spool, A. Kinll'& Co . . . . . . . . . . . . . . . . . . .  15.076, 15.077 
Picture sup'ports or hangers, certain, Brinkerhoff 

Company . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 15,073 
Remedy for blood impurities. Kinll Manufacturing 

Co . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .. . .  15,060 
Soap. and perfumeries. F. R. Arnold & Co . . . . . . . . . . 15,072 
Starch for laundry and culinary purposes, T. 

Klng.ford . . . . . . .. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 15.078 

A printed copy of the .pecillcatlon and drawing of 
any patent in the foregoing list, also of any patent 
issued since 1866, will be furnished from thi8 ottice for 25 
cents. In ordering please .state the number and date 
of the patent desired, and remit to MUDn & Co., 3G1 
Broadway. New York. We also furnish copies of patents 
granted prior to 1866 i but at increased cost, BEl the 
.peClllcations, not being .printed, must be copied by 
hand. 

Canadian Patent8 may now be obtained by the 
inventors for any of the inventions named In the fore­
lIoing Ii.t. provided they are .imple. at a cost of $40 
each. If complicated the cost will be a little more. For 
full Instruction. addre .. Muon &; Co •• S61 Broadway, 
New York. Other foreign patent. may also be obtained. 

Insi d e  Pawe, each InlH!rtion - - - "'IS cent. a line. 
Back Pace, each insertion · - - S1 .00 a line.  

T h e  above are charlles p e r  agate line-abont eight 
words ).ler line. This Dotice shows the width of tb,e lip-e, 
snd 'is s.�t in agate type. Engravings may head adver .. 
ti8ement:� at the ssme rate per agate line, by measure ... 
ment, as the letter press. Advertisements must be 
received at publication o1lice 3S early 8S Thursday morn ... 
ing to appear in next issue. 

Cars. grip for cable railway. B. L. Harri . . . . . . . ... . . 875,997 Key. See Ga. key. Spooling machine., bobbin holder for. P. Lallln . . .  375,880 
Carpet .weeper. W. J. Drew . . . . . . . . . . . . . . . . . . . . . . . .  376,028 K iln . See Brick kiln. Cement drying kiln. Lime Spring. See Vehicle .prinll. Wagon sprinl(. SEBA!!!!�,c� 

.... 
A!� CO'S Carpet sweeper. R. H. Eddy . . . . . . . . . . . . . . . . . . . . . . . . . 375.991 kiln. Sprinkling or other can. J. H. Klndlen . . . . . . . . .. . . .  875,878 _, •• , ... S .  ..�._ Carrier. See Barrel carrier. Lace fastener, shoe. A. C. Murdock . . . . . . . .. . . . . . . . .  376,041 Stand. See Boiler .tand. Show stand. Switch & Cart, road. C. L. Barrett . . . . . . . . . . . . . . . .. . . . . . . . . . . . . .  375,979 Lamp chimueys. manufacture of. G. W. Blair . . . . .  376,796 stand. L A '"�IESFpooowter Case. See Distributing case. Show case. Lamp, electriC arc. W. H. Miller . . . . . . . . . . . . . . . . . . . 376.007 Starch or other solid matter. apparatus for dry- A ... � Caster • •  tove lell. A. Zubler . . ........................ 37.'i.790 Lathe. W. Chaplin . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 375.988 Inl(, Duryea & Grimm ........ . . ................... 375.787 Drill Presses, Chucks. Drills, Ca.tlng ordance, J. F. Allen ... . . .. . . ..... .. .... ..... 375,791 LiftlOl! jack. G. S. Rickard . . . . . . . . . . . . . . . . . .. . . . . . . . .  875.769 Steam brake, R. Hardie . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 875,9.38 Dogs and maChinists' and ama. Cement drying kiln. H. A. Bradley . . . .. . . . . . . . . .. . . . 875,920 Lightning rod, S. R. Lawshe . . . . . . . . . . . . . . . . . . . .. . . . .  875,756 Steam eUlrine Indicator. A. L. Ide . . ... . . . . . . . . . . . . . , 375,874' teurs? outfits. Lathes on trial. 

Chair. See Convertible chair. Dental chair. Lime kiln. M. Sayre . . . . . . . .. . . . . . . . . . . . . . . . . . . 875,896. 875,897 Stock waterer. Even.on & yocum ...... . . .. ... . . ... 376,031 _�{:�a�t�a�IO�g�U�e�S�m�a�il�e�d�������������! 
Chair seat. T. Kellogg . . . . . . . . . . . . . . .. . . . . . . . . . . . . . . 375,754 Lines. device for obtainilll( vertical, J .  Beyerle . . . .  375.795 Stove. heating. P. A. Reno . . . . . . . . . . . . . . . . . . . .. . . . .. . 376.013 1 65 W. :ad St., Chalrs, reclin inl( attachment for. J. I. Stockton . . . 375.840 Lock. See Nut lock. Seal lock. Stove pipe coupling. A. Campbell . . . . . . . . . . . . . . . . . 376,026 
Chart. dress, J. S. Wilson . . . . . . . . . . . . . . . . . . . . . . . . . . . .  375,972 Lock spindle., makinl(. A. C. Rex . . . . . . . . . . . . . . . . . . . 376.014 Straw, artillcilll, M. C. Stone . . . . . . . . . . . . . . . . . . . . . . . . .  375,962 Chimney •• creatinl( draught in. W. Haas . . . . . . . . . . . 875,895 Locomotive pilot, W. G. Harrl.on . . . . . . . . . . . . . . . . .. 375.7'7 Surface and scratch I(auge. W. H. Stedman . . . ... . . 875.001 
Churn. Wilmouth & McNairy . . . . . . . . . . . . . . . . . . . . . . . ,  375,857 Lumber lIauge, pocket, J. P. Peterson . . . . . . . .. . . . .  375.949 Su.pen.lon hook. R. W. S. Barraclough . . . . . . . . . . . . 875.978 
Cll(ar tuck cutter. J. E. Ellis . . . . . . . . . . . . . . . . . . . . . . . . .  876.030 Magnet for electrical apparatu •• permanent. W. Switch. See Railway switch. 
Clapboard machine, J. McIntyre . . . . . . . . . . . . . . . . . . . .  375,887 Human . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .. . . . . 875.749 Switch .tand. F. W. Snow . . . . . . . . . . . . . . . . . . . . . .. . . . . . 8Z5,900 Cloeet. Ilee Water closet. Mallneto-electrlc machine, W. Humans . . . . . . . . . . . .  875,751 Tackle block .tup. and hook •• machine for form-
Clothes rack and Ironing board, combined, A. C. Magneto-electriC machine •• armature for. W. lng, E. Fletcher . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .. .. . .  376,928 

Millard . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .. . . . 376.039 Human . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .. . 875.750 Tall, C. H. Gurney . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  376.033 
Clntch, friction. O. Flohr . . . . . . . . . . . . . . . . . . . . . . . . . . . . 375,739 Mail bag. J . E. Dennis, Jr . . . .... . . . . . . . . . . . ..... .. ... 375,805 Tall. E. B. Web.ter . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .. . .  375,968 
Converter. and converter bottoms, apparatus for Mall bags. cord fa.tener and label holder for. A. Tannery hoi.t. A. �'. Jone . . . . . . . ... . . . . . . . . . . . . . . . . . .  375.938 

lining. B. Versen . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  876,005 J. Gillespie . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  315,871 Tanninl(. L. M. Waer a aI . . . . . . . . . . . . . . . . . . . . . . . . . . . .  875,845 
Convertible chair, O. C. Harris . . . . . . . .. . . . . . . . . . . . . .  375,984 Manure distributer. Fari. &; Fall .. . . . . . . .. . . . . . . . . . . 875.807 Telel(raph regl.ter, J. G. Noyes . .. . . . . . . . . . . . . . .. . . . . 375,766 
Conveyer. W. O. Gl1nckel . .  . . . . . . . . . . . . . . . . . . . . . . . . . . 3.5,931 Mat. See Wire mat. 'l·elephone. V. M. Berthold . . . . . . . . . . . . . . . . . . . . . . ... . . 375.862 
Cord. or rope •• device for fa.tening. A. L. Pitney 375.882 Metals. compo.ltion of. H. Berl(lin . . . .. . . . . . . ... . . . . 375,917 Telephone sy.tem , Crawford &; Ker . . . . . . . . . . . . . . . 375,925 
Cor.et M. P. De Jonge . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  875.920 Meter. See Water meter. Telellraphy. duplex. C. Selden . . . . . . ... . ... . . . . . . . . . .  875,898 
Cor.et stay, E. J ._J ones . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  376,085 Middling. purifier. H. W. Stone. Jr . . . . . . . . . . . . . . . .. 875.782 Tie. See Railway tie. 
Coupllnl(. See Car coupling. Stove pipe coup- Mill. See Roller mill. Tool handle. A. C. Wells . . . . . . . . . . . . . . . . . . . . . . . . . . .  875,786 

ling. Mlnlolr sluices. rock separating . .  apparafus for. L. Toothpick., machine for cutting. E. A. Harrl • . . • .  375,R12 
Oreamlnlr can, S. Y. Love . . . . . . . . . . . . . . . . . . . . . . . . . . .  375,883 A. �'enner . . . . . . . . . . . . . . . . . . . . . (. ............... . . . .  375.808 Torpedo placer. J. Wilhelm . . . .  . .  . . . . .............. . 376.020 
Culfholder. adju.table. J. N. Clouse . . . . . . . . . . . . . . .  375,131 Moulder'. flask, J. Harrl.on . . . . . . . . . . . . . . . . . . . . . . . . . 375.935 Toy frog, mechanical. S. E. Clark . . . . . . . . . . . . . . . . . . .  375,867 
Cultiv"tor. G .  W. Randolph . . . . . . . . . . . . . . . . . . . . . . . . .  376.008 Mouldings, machine for cuttlug. G. P. Vlcken . . . . .  375.904 TractIon engine. M. E. Hershey . . . . . . . . . . . . . . . ... . . . 375,815 
Cultlvator. listinl(. T. J. McCormick . . . . . . . . . . . . . . . . 375,944 Mot.hproof bag. T. Manahau . . . . . . . . . . . . . . . . . . . . . . . . .  376.005 Trap. See Animal trap. 
Curtain pole bracket .• W. O. Bement . . . . . . . . . . . . . .  375.981 Mower, lawn. J. H. Thoma . . . . . . . . . . . . . . . . .  : .. . ... . . .  375.842 Tree. See Saddle tree. 
Cut-olffor water tanks. automatic. J. Pocknell . . . . 375,848 Mower reel. lawn. D. B. Hiser . . . . . . . . . . . . . . . . . . . . . .  375.816 Trunk and extension ladder. lire. Smith &; Man.-
Cutter. See Cilrar tuck cutter. Vegetable cutter. Newspaper .elllnl{ apparatus. E. Anthony . . . . . . . .  376.021 field . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  375.779 
Dental chair. D. Stuck . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  376.016 Nut lock, Haullh & Zickefoose . . . . . . . . . . . . . . . . . . . . . 375,813 Truck and .tand, barrel. E. H. Gallup . . . . . . . . . . . . . . 375,740 
Dental enlline. H. C. Register . . . . . . . . . . . . . . . .. . .. . . . . 375,984 Nu� •• machine for maklnlr. H. Harris . . . . . . . . . . . . . . .  375,746 Type line support, A. A. Low . . . . . . . . ,' . .... . .  875,757. 375.756 
Dental pencil. J. A. McCleIland . . . . . . . . . . . . . . . .. . . . 875.827 Overshoe., device for attaching. N. B. Hold.- Typewriters. cabinet for. W. Horrocks . . . . . . . . . . . . .  375,819 
Derrick. J. Llllhthan . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 876,0:17 worth . . . . . . . . . . .. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 375,818 Umbrella. J. D. Nesbitt . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  375,847 
Distilling wood. apparatus for, I. Wil.on . . . . . . . . . . 375,908 Paper box machines. etc .. regi.ter for. E. J" Valve. balanced slide. T. H. Bourke . . . . . . . . . . . .. . . . 375,724 
Di.tributlnl( case, W. C. CrOzier . . . . . . . . . . . . . . . . . . . . 375.785 Steele . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  S75.781 Val ve gear. H. R. Fay . . . . . . . . . . .. . . . . . . . . . . . . . . . . . . . 875.927 
Door. L. T. Shepherd . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  376,048 Paper cutting and folding machine. combined, J. Valve. straillht-waY. H. P. Hood .... . . . . . . . . . . . . . . . .  375,872 
Draul(ht hook for vehicles, J. B. Wood . . . . . . . . . ' "  375,859 H. Stonemetz . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  _ . . . 876.052 Vapor burner, H. Ruppel . . . . . . . . . . . . . . . . . . . . . . . . . . .  375.1157 
Dust snd shavlnl(s collector. A. C. & W. F. Boeh- Paper cutting machine. G. Brou •• ler . . . . . . . . . . . . . . .  376.025 Vegetable cutter. W. Doering . . . . . . . . . . . . . . . . . . .. . . .  875,806 

ninl( ..... ...... . ......... . . . . . . . . . ... .. . . .. . . . ... . . .  875,988 Paper. machine for cutting Into .trips and reeling, Vehicle gear iron. R. Mullholland . . . . . . . . . . . . . . . . . . .  375,765 
Dyestull' •• manufacture of. Weinberll &; Siebert . . . 375.848 E. Bris.aut . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  375.728 Vebicle sprlnl(. L. Pentz . . . . . . . . . . . . . . . . . . . . . . . .. . . .. 375.831 
Dyestulfs, production of or"nge-azo. Friedlaender Pavements. construction or artillclal .tone or con- Vehicle sprinl(, E. Storm . . .. ...... . . . .. . .. ... . . . . . ...  375,002 

&; Priebs . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .. . .  375.930 crete. P. H. Jackson. . .  . . . . . . .  ...... . .  . ....... 375.999 Vehicle wheel, W. Knight . . . . . . . . . . . . . . . . . . . ;, . . .... . 375.840 Electric conductors and power cable •• conduit Pens, pencil., etc .• ear rack for. J. Graham ........ 375,743 Vehicle wheel. Seale & Downlllll . . . . . . . . . . . . . . . . . . . . 375.775 
for, I. I •. John.on . . . . . . . . . . . . . . . .. . . . . . . . . . . . . . . . . 375,876 Photollraphlc tray holder. L. F. Adt ................ 875,912 Vebicle wheels, I(uard rail for, J. C. Tatman . . . . . . . 375,!l63 Electri" genefRtors. regulating alternate current. Photol(raphs. rubbing down device for mountinll', VelOCipede, W. P. Kidder . . . . . . . . . . . . . . . . . . . . . . . . .. . .  875.755 
Zipernowsky &; Deri . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 375,910 C. S. Howland . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 375.820 Velocipede. R. Steel. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  876.051 

Electric 1II1ht.. supporting arm for, Bank. & Pin. See Safety pin. Velocipede, J. F. Stel!'a . . . .. . . . . ..... . . . . . . . . . . . . . . . .. 875.961 
Hutchln . . . . . . . . . . . . .. . . . . . . . . . . . . . . . . . . . . . .. . . . . . . 375.977 Pin for neckwear. fl. Schrade . . . . . . . .  . .... . . . . . . .. . .  876,047 Ventilator. See Car ventilator. 

Electric purposes. mould for forming pleees of Pipe ralslnl( or lowering device. L. Boore . . . . . . . . . . 375,985 1 Vessel cover fastening. J. Karrmann . .. . . . . . . ... . . . . 876.086 
carbon for. C. H. Wilder . . . . . . . . . . . . . . . . . . . .. . . . . 376.019 Pipes • •  afety plate for steam. E. W. Marsh . . . . . . . 316.885 1 Walr()n brake. C. A. Lowell . . . . . . . . . . . . . . . . . . . . . . . . . . 37�.884 

Blectrlc therapeutic device. E. R. Whitney . . . . . . . . 876.019 PI.tol holder, R. Newman . . . . . . . . . . . . . . . . . . . . . . . . .. . . 375,829 Wagon .prinl<, E. G. Lee . . . . . . . . . . . . . . . . . . . . . .. . . . . 376.941 Blectrl

. 

cal heater. Barrett &; Mehren . . . . . . . . . . . . . . . .  375.915 1' Planter, check row. J. H. Jen.en . . ... . . . . . . . . . . . ... . 375.875 WlUwn .prlnll brace. F. H. Mason . . . . . . . . . . . . . . ... . .  875,826 
Blectrlcal synchronous movement. H. C. Bridger. 875.727 Plasterer's jacket. J. Skefflnlrton . . . . . . . . . . . .. . . . . . . . 875.958 1 Wa.hlnl( machine, G. E. Wood . . . . . . . . . . . . . . . . . . . . . .  375,858 Electrotype shells, backing, J. R. Cummlnl(o ... ... 375,869 Plow and road Irrader. side hili. B. Clark . . . . . . . . . . 875,802 Watchmakers' lathes, clamping jaw for. B. 
a..w.wre. � stop for. lIaIuIoIl '" 811lloct. 816,7. Plow atta'lhment, J. T. Mloart\ . . . . . . . . . . . . . . . .. . . . . .  875,762 Rivett . . ... . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  876,'I'l1 

LIGHTNING CONDUCTORA.-DESORIP- . ��g��.� ��-:r tg:,n'mo:sf.,'/;a��\�:I��W·
t
�Y��f�\�lf��'h

n
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enJ[ravimzs. Contained in SCIE� TIFIC A M ERICA N SUP .. 
PLEMENT. No. 1S96. Price 10 cents. To be had at this 
oHice and from all new.dealere. 

ARTESIAN 
Wells, Oil and Gas WelIa, drilled fl�����=u��� :'�:!".f c'i,���':.ly,:t 
able Horae Power and Mounted Steam Drilling Machine. for 100 to 
000 ft. Send 6 cents for illu.trated catalogue. PierceWellExcBvatorCo. 

New York. 

MACHINERY PALACE OF THE PARIS 
Exhibition of 1S89.--De.cription of the main ",allery of 
the machinery Palace, .md ot the 3f>2!!( foot tru.ses 
which are to be used In It. construct.ion. W ith 2 en­
gravlnl{.. Contained In SCIENTIFIC AMrelllCA " S UP­PI.EMENT, No. 1S94. Price 10 ceut.. To be had at this 
omce and from &1 1  newsdealers. 

3 
STYLO " FOU NTAI N P E NS.  �fr��I��� 
Agents wanted. Fountain Holder, IItted with best 
qualitv Gold Pen .  Stylo, '1 ; �'ountain, $2 and up. 

J. tJLJ.RICH & CO., 106 Liberty St., N. Y. 

� New Catalogue of Valuable Papers 
contained In SCIENTIFIC AlIlERICAN SUPPLEMENT. lent freeo! ehMge to any�?§'iI's.", CO .. 361 B1'f)adway. N. Y. 

ELECTRIC CONVEYORS.-DESCRIP-
tlon of two Ingenious .y.tems for the electric carrialre 
of small packages. Illustrated with 13 engravlnlrS. Oon-
464,. Price 10 cents. To be had at this oHice and from 
all newsd ealers. 

© 1888 SCIENTIFIC AMERICAN, INC.



JANUARY 2 1 ,  1888.] J,ieutifi , !mtritau. 
WORKSHOP RECE I PTS 
For tbe use of Manufacturers, Mechanics, and ScIen­

tific Amateurs. The be.t late collection publlohed of 
such a wide variety of information. 

P I P E  C OVER II,S,S 
Made entirely of AsBESTOS. Absoluteb" :Fire Proof. 

FIRBT SERIES. - Bookbinding ; Candle. : Drawing ; 
�;��'h�

e
��tr�n �':�:��:i, ��In

�&!"fa'g':,�
; �,� BRAIDED P!()JUNG, ifILL BOARD, SIIKlTBING, OIIENT, ' milE AND SPICQL'lIES. 

O:':':.A.X.lIoE:JiJ� __ .:I?E_O:JiJ 00 •• · FOOT B. UT:EE aT., _. Y. 
Illu.tration • . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . • . . . . . . . .• �.OO BRANCHES: Phl la. 34 S. 2d St. ChlcaBO. 1 44' 1 46 E .  Lake St. P ltt.bu .... 37 Lewl. B l ock. 

SECOND SERIES.-Industrial Cbeml.try: Cement. and Lute. ; Confectionery, E •• ences. and Extracts ; Dyeing, 
Staining. and Coloring i Gelatine, Glue. an4 Size ; Inkl ; Paper and Paper Making ; Pigments, Paint. and p .. int-
In/<. etc . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .. ".00 

THIRD SERIES.-Alloy., Electrics,En .. mels and Glazes, 
Glass, Gold, Iron, and Steel, Lacquers and Lacquering, 
�i':.�: �����":':.
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FOURTH SERlE&'-Waterproofing : Packing and Stor-
�O\I:U�t�

m
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cating; DlstiUing : Emulsifying ; Evaporating ; Filter­
tng ; Percolating and Macerating ; Electrotyping ; Ste-�����ti: �I'b�t

b
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n
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a
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g
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etc . .  " . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . �.O(j 

UP"" Send for onr complete Catalogue of book., free to 
BOy .. ddress. . 

tl�i� ,?!���� :,�l:l.°lume •• be particular to men-

N��\y��!��;g.ublecw:i�rtr p�c�
O., 361 Uroadway, 

B A R N E S '  N E W  
Patent Velocipede Grl ndlnlr aud 

l·oll .. h i u g  Machine. 

J:;>:I�
n
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Grinding, etc., etc., �8 an accessory to 
or for a distinct businesf!, a large profit 
with sm .. 11 outl .. y. Out1lt. of Foot 
::'���e �:c�':,�J i�d p���� J!t<>,e 
logue free. 

W. F, & John Bnrnell Co .. 
1 099 R u b y  S t . ,  Rockford, I I I .  

COMPRESSION OF AIR.-DESC RIP-
tlon of M' .srs. Dubois & Francois' Improved !llr com­
pressing m .. chlne, devi.ed for the use of the larger In-
f::t���Stt"e

d 
�
o
�::!���

g fnu'iS��··el:���n�;3sd�i::l'[: 
Con tamed In �IENTI1I'rc AM "RICAN SUPPLltllll F.NT. No. 
43,(J. Price 10 cents. To be had at this office and from 
all newsdealers. 

Trull Hoop Driftng. 

BARREL, KEa, 
Hogshead, 

AND 
STAVE MACHINERY. 

Over 50 varieties manu­
factured b7 

E .  &. B .  Hol mes, 
BUFFA LO, N. Y .  

N O T E S  ON THE PANAMA CANAL. -A 
paper by R. N Boyd .  M. In.t. C.E .. descrlblng the pre.ent 
condit ion of the work on the Panama ('anal .  and discus­
Sing I,he question .. s to the time It wil l take to com1>lete 
�1�h

w
�:!Il�� 

t
�nf..n�:�'n��E��Tr�fl":icR���W��� 

PLF.M FoNT, No, 1i0ti. Price 10 cents. To be had at this o:fth�e and from aU newsdealers. 

DElAFI ELD'S PAT. SAW CLAMP 
- = =-- I � � i �� 

With saw for cutting metals. Save. al l  the broken 
h .. ck-saw blade.. In u.e over two years in. aJJ part. of 
H::t ci1�{:lITie i .. �3a"�r������:.;;:��:.

e
';::'e

b
�;':!::3 

for 50 cents. Discount to delliers. 
A .  F I .OYD  DEI .AFIELD, Noroton. Conn. 

PAT E IT No. 311.:r!2 For Sale. Correspondence so­
licited with sheet iron maDufacturers and 

capItalists. Address JOHN HOTHAM, HUl.lde. Pa. 

C E N TR I F UG AL EXTRACTORS.-Bj" 
B. F. Glbsou, A c ,ncl.e explanation of the principles 
underlying the working of the.e apparatu., and the 
con.ideration and I .. w. lItovernlng the .hape, size, ma­
terial. etc. Wit.h 83 engravings of appar .. tus. · Contaln�d 
lu SCIENTIFH' AMERICA N SUPPLEMENT, Nos. 61� and 
6 1  3 · Price 10 cent. each. To be had at thl. olilce and from all newsdealers. 

V O L � E Y  \\' . M ASON & CO., 
FRICTION PULLEYS CLUTCHES and ELEVATORS 

PltOVlJ)ENCE. It. I. 

RESERVOIR DAMS.-A PAPER BY 
DaVId Grllvell, de.crlblng the prominent features of the \ff:i� m:'��7;o��? �:'I:.:'J'fn d�:N��F

t
:,

e A;':'��; 
CAN SUP I'I.EMEN T, No, 1i0,(J. PrIce 10 centa. To be 
had at thl. office BOd from all newsdealers. 

.l?EBFECT 
NEWSPAPER FILE 

The Koch Patent FIle, for Eereserv\ng news
� 

:.".f;t�
s
r.:fu����=" to���L.t:. 

IlRICAN and SCIENTIFIC AMERICAN SUPPLBl\IENT can be 

OTTO lAS EIIIIES. 
Over �1i,000 Sold ; 

Horizontal . . . . .  Otto . . .  Gu Epglne •. 
Vertlca!. . • • . . . . .  0tto . • • •  Gu Engine •. 
Twin Cylinder • .  Otto . . . .  Gu Engines. 
Combined • • • • • • .  Otto . . t �� ����. 

Gu Engine. Combined . . . . . . .  Otto. . and Dynamo. 
. ono GAS ENGINE WORKS, 
CHICA.GO, PBIL.t.DELPBU. 

PANAMA CANAL.-A PAPER BY DR. 
W. Nelson on some of the dllilcultles to be overcome In 
1n�e�:

o
=���f

O
lh!�:J'��ttfn��gf��rd��"¥:: 

climate. Prevalent di.eues. Cost of the canal In live •• 
Co.t of tbe work. Contained In SCIBN'l'I11'IC AMERICAN 
SUPPLEM ENT, No. 603. PrIce 10 cents. To be had .. t 
thl. olilce BOd from all newsdealers. 

M A C I C  L A N T E R. N S , 
. AND STE R EOPTICON S .  

Fop Pnbll... 811Dd.,. 8chool, aD4 Home ExldhltloD" 
VI EWS !ll'M'�t1=. 1 1 20 B�:I���� FREE  
C.  T .  M i l  l I I  A N ,  7IRlfR&8lfliltf.t: 
TABASHEER, RELATION OF TO MIN-
eraI Sub.tance •• -An 'account of a curious sub.tance 
.ecreted by the bamboo. It. physlcsl properties and 
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AMERICAN SUPPLEMENT, No. ,(J01i. PrIce 10 "ent • •  
To be b .. d at this office and from all newsdealers. 

HARMON'S I M PROVED 
Leveling Instrument. 

Wi I h  I .atellt Impl·Oyemeut ...  
The boss for Engineers, Machinists. 
and all others requiring a low price 
Leveling In.trument for grading. 
ft::·�����.T���t�n���

r
��fu��!t"e� �b"flW" �?\'':II;nlW, ':1S"iFa:� erhill Street, Boston, Mall .. . 

TELESCOPIC OBJECTIVES AND MIR­

��: l�el�r::.r.tI:�':,.��t}��t�yth!�:cie:.::.b�·ot 
eml'loyed In the construction of tele.coplc objectives, 
prefaced with a short history of the manufacture of 
glas.. contained in SCIEXTIFIO AMERIC,y{ SUPPf.E­
MENTS. N os. 1i4� and 1i49. Prlce, 10 cent. each. To be 
obtained at this oftIce or from any news,dealer. 

STEil PU.PS ��t ���� ��
l
�il:-N: � 

tha, Tar; forcane jnice, Liquors. Syrups Scum; for 1m­
monia, Alkalies, Extracts, Acids; for Thick, Volatile. Vi .. 
cou. or Foul Liquid., etc. Vacuum Pumps of the 
highest efficiency. Filter PreBS Pumps. Air, Gas 
and Acid Blowers. Air CompreBBorB. Etc. 
BUILT BY GUILD & GABBIBON. Brooklyn, N. Y. 
ALCOHOL. SWEET POTATO. - AN 

=r��rfi .. "i n�; l:::u3t.?lIf:�tt,.tlbf ':S���;:o:
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.weet polatoes. Contained In SCII!NTIll'IC AMEltlCAN 
SUPPLEMENT. No. Ii"�. Price 10 cent •• To be had at 
this office BOd from all newsdealers. 

FAST BAanforiAfrt �!!?a£�! 
�.:!�fr r�\·:�'l<!jnrb8��·M':w ���!!tli., N. Y. 

PHTHISIS.-A PAPER BY DR. H. C. 
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ENTlIrIC AlIIE ltICAN SUPPLEMENT, No. 604. Price 10 
cents. To be had at thl. olilce and from all newsdeal­
ers. 
\;lAC-SIMILE copies obtained to an unlimited extent In 
indelible black by the ECLIPSE copying apparatus, eqnal to the tlnest lithographic work, 

FELIX P. DAUB & CO., 21 Be��:��"3t�ie�
e
:New York. 

DO NOT BUY a Drill Cbuck until you have seen . the .. Halrt/ord." It I. the stronge.t, 
best, and Is now made In three sizes 

ollow. : PRICE. 
O. holding from 0 to 14 incb ,6.00 1 " " 0  to * U 7.00 i .. U O to �  " 8.00 
d for catalogue of chucks of 

, every .Ize and description to 
The C.sllman Chuck Co., Hartford, Conn. 

UMITING NUMBERS OF TEETH IN 
Ge .. r Wbeels.-A valuable paper by George B. Grant 
treating of the dlll'erent metliod. of determining the 
limiting numbers of teeth In gear wheels when .m .. 11 
pinions mu.t be n.ed. Tbe c),cloldal system. The In­
tercbange .. ble volute .ystem. The non-Intercbangeable 
C���n�·��Jie f��';':��

le
A�:��CA:��P�L����: 

No. 1i0�. Price 10 cents. To be had at this olllce and 
from all newsdealers. 

RH�C FREE 
We can In a day aUeVlate aud quickly cure any case 

of Rheumatism, even if chronic. Remedy purely 
vegetable ;  guaranteed harmless. We send sample 
for one week' s  treatment on receipt of eight two-
:'J.:U�'fJ'.:.l°irrri':��!.�

n
���!�Baven. Oonn. 

ACTiVE 
ADENTS. 

ORNAMENTAL DESIGN, PRINCI-
ples nnd practice of.-By LewiS F. Day. The .econd of 
a .erle. Of lectures on t.1l1. .ubject. dlscussin/< the lines 
upon which ornament can be cflstnbuted. Wltb {; illus­
trations. Contained In SCIE NT lIrIC AlIIERI(,A N SUPPLE-
1II 1Ol1T, No. 1i89. Price 10 cents. �'o be bad at thla office 
and from all new.dealer •• 

8UPE.RIOR � Stationary Engines 
with Plain and A u toma. 

. 

tic C U I -off". VeNlcal ILnd . . Horizon�RI. 
Penna. Dtamond Drill Co .• 

-===== - Blrd.boro. Pa. 

SYSTEMS OF DISTRIBUTION OF 
Electrlclty.-A lecture by Elihu Thomson, delivered In 
the Sibley Colll'ge course. The serle., multiple arc. ser­le. multiple and multiple .erle •• accumulator BOd induc­
tIon systems de.crlbed..!nd their advantages and disad­
vantage. dlscu.sed. with 1 8  figures. Contained in 
SCIENTIFIC AMEltIOAN SUPPLEMENT, No. 603. Price 10 cents. To be ' hI&<! at thl. olilce, and from all news­
dealers. 

2nd � MACHINERY n 
N. Y. Mach'y Depot. Bridge Store 16. Frankfort St., N.Y. 

FIFTY YEARS' PROGRESS IN TELE­
graphy.-By W. H. Preece, F.R.S. An InterestinJr his­torical JlIlper. Improvement. la app .. ratn.. "Tele. 
���·ua::t:J

u
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EN'I'UIO A MERICAN SUPPLEMENTl...�O. 60". Price 10 centa. To be had at this oftIce. BOd ill"Om all newsdealer •• 

W Encyclo. E Diamond'L Book free, L pedia of DrijJs anil #SCo for 
'JOO Engrav Lightninl mailing IL 

. InllS of Hydraulic American W E  L L WELL . lfoll lforks, 
T O O L S, Machin .. ;, Aurora, Dl, 

THE COPYING PAD.-H OW TO MAKE 
and how to uoe ; with an engraving. Practical db ection. 
how to 

8;
e
g
are the gelatine pad, and also the aniline Ink rltt!�� tt.e
e cog�e��e ��� �jl.w
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Contained In �IENTIFIC AlilERlcAN �UPPLElIIJ:NT. No. 
43�. Price 10 cents. For sale at this office and by all newsdealers In all parts of the country. eCLARK'S NOISELESS RUBBER WHEELS 

No more Splintered Floo ..... 
Different St,le.. Cataloau

. 

e Free. 
GEO. P. CLA RK, 

Box L. Windsor ':'oek ... .ct. 
THE NEW CROTON AQUEDUCT.-
Detailed de.crlptlon of the great aqueduct now beinJr con.tructed to Increase the water .upply of New York 
(Jlty. and also of the great dam which It 18 proposed to build acro.s the Croton River. at Quaker Bridge. With engravings and a map. Contained in t!CJENTIFIC AlIIERI­
CAN SUPPLElIIEXT, No. IiIiS. PrIce 10 cent.. To be had at this office aud trom all neWSdealer •• 

FOUCAULT'S CURRENTS.-A PAPER 
by Dr. A. Von Walteilhofen. describing a new a
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MENT. No .  601i. Price 10 cent •. To be had at this oftIce 
and from all new.dealers. 

PLAYS Dialogues, Tableaus, IIJleakel'I. fell' 8chool.Clnb& l'arlor. BeStout. Cata­
logue tree. T. S. IlBNDIolr, Ch1caiO. 1U. 

$ 1 0 . 00  to $50 .00 ti:£��gl& 
nes.. Maale I,anternll .and Views of popular .ub­
jects. (,,atalogtJeB on application. Part 1 Optical. 2 
MathematIcal. 8 Meteorological, 4 Magic Lantern •• etc. L. MANASSE. � lUlldison Streer, Chica lro, III. 

THE ECLIPSE OF ALGOL, WITH THE 
latest Determinations of Its Distance BOd Dimensions, A SPHALTUM AND THE PITCH LAKE 
-By Royal B. Hu!. An Intarestin

� 
account of recent of TIInldad.-By W. O. Crosby. Orl�ln of bitumen •• As-
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How a cardboard model of the phenomena of Its ecllp.e ed In 8cIEN'l'I1I'IC AMF.R WAN S[TPPLElIIENT, No. 60 )) .  
����c��dS'�'t.�::I.
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be had at thla office and from all newsdealers. --------------------

IIlPPlied for the low JIl"i!l!l of f)..50 by mall, or aL25 at the CURE FOR DEAFI I!ffidE'M·�lfc'*l:lEJ61'ID' 
b�l:����cg; THE , 

ev.f.ld��:"
hO wishes to pre.erve t e paper. 

ON 30 DAYS' TRIAL 

� . juries tothenatnraldrnms. Invisible, 
MUNN & CO.. n=B����Iy;.3 

Publishers 8crI(i!TI1I'Ic AlIIlmIcAIr �' .  . ::,rr.. �:..��r.:�= or";' 

Y 0 U Get $1 Patent Article FREE. Cannot buy el.e- � Comfortable, always In position. Mo-where for a hundred. No experience. Anybody ,-_ sic converaatiOD whill� heard dis-
can make money hand over fist. Mailed .ecure. _������-",,�. �ti�ru,�tt�Jy.�w�n�te�to�F�.�H�IISS�(O�O�X�' �8�t::3�_�����:�������������_ Send 14c. po.tage. HIRSUTE CO., f'l!latln� llI=�b':il��'1u�{;� 

CONSUMPTION,:,r,:��· 
A. 1ate  dlIoovery. Samp1&bottI""tree witht....-ClOJItaIn!Dc 
dlrectioBs1or home beatment. Gl.e � oIIIcII. Qa. w..1'. Q.;WOBTLll'tQ"'ClO .. �""""� 

45 
NAVY DEPARTMli:NT, WASBINGTOI', DeumlIer ��sr·da�:.r Wg�::::rbl. 

��, ��f�'::M� ad
�

ert!!r. 
for 6-lnch gun lathe., BOd 8 1 0tter, I. hereby e!J'en�d to 
12 O'clock noon, FeDruary 2, 1888. at which honr the 
oP!lnlng of the bid. will · take place. WlLLlAM C. 
WHITNEY, Se",.etaru o/ fM NIW!/. 

METAL STAMPING 
Tin and Sheet Iron .tamped to order by Twenty Ton, 

��il�a�.':"iv���
s
s��;l���ct�c�:�:.1 t1i.'tr:lflJf::l�:i 

Co., Office. 163 Temple Conrt, New York CIty. 

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

Rli:CENTLY PUBLISHED. 
. Our new c .. talogue containing over 100 pages, Includ­
Ing works on more than 1lfty dlll'erent subjects. Will be 
mailed lree to .. ny address pn application. 

MUNN & CO., Pnblishers Scientific American. 
361 Broadway, New YOI·k. 

HYPNOTISM IN FRANCE. -A N I N-
teresting review 01 the present statu. of this subject, b7 
Max nessolr. Contained In SCIENTIIrIC AMERICAN SUP­
PLElIIEN'l", blo. 6 1 3. Price 10 cent.. To be had at this 
olilce and from all new.dealers. 

To Business Men. 
The value of the SCIENTIFIC A lIIERICAN a. an adver­tising medium cannot be overestimated. Ita Circulation 

Is many time. greater than that of .. ny .imilar journal 
now published. It I{oes into all the States and Territo­
ries, and I. read In all the prlnclp .. l l ibrarles and reading 
rooms of the world. A bu.ine.s man want. something 
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adverti.es In the SCIENTIFIC AlIIERICAN. And do not 
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n
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selecting a .fst of publications in Wll ten yuu dacule It, ,. 
for your Intere.t to advertise. This Is frequently done, 
for the reason taat t.ae agent Jl'ets a larger eommiS8ion 
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tlh� ��A�i�I1f��#'l��culation than is allow-

dr:� 
rates see top of tlrat column of this page. or ad-

MUNN & CO •• Publl alll'rll, 
361 Broadway, New Y Ol·k . 

FORE IGN PATEN TS. 
'nu�i .. Cost Reduced. 

The expenses attending the proc1ll"lng of patents In  
most foreign countries having been con.ideraltly re­
duced the obRtacle of co.t I. no l onger In the way of • 
I .. rge proportion of onr Inventors "atentmg thelrlnven_ 
tlon. abroad 

CA N A J) A .-The cost of a patent In Canad .. Is even 
le.s tban the co.t of a United States patent. and the 
former Includes the ProvlDces of Ontarl ... Quebec, New 
Brunswick, Nova Scotia, Brltl.h Columbla, BOd Mani­
toba. 

The nmnber of our pi>.tentees who avail themselves of 
the cheap BOd easy method now 01l'ered for Obtaining 
patent. In Canada I. very large. and Is .teadUy increas-
Ing. ' 

E 1 UH, ,\ ND.-The new Engli.h law, which wllnt Into 
torce on Jan. 1st. 1885, enab le. "artles to secore patents 
In Great Britain on very moderate terms. ABrltlab pa. 
tent includes England, Scotl .. nd, Wales,Ireland BOd the 
(Jhannel Islands. Great Britain I. tbe acknowledged 
tlnanclaJ BOd commerolal center of the world. BOd her 
good. are sent to every quarter of the globe. A good 
Invention is like ly to realize as much for the patentee 
Ir.. ElllIland a8 bls United States patent Pl"9dUC9S for him at hwne. and the small cost now renders1t po.slble 
for almost every patentee In this country to secure a pa­
teut In Great Britain, where bls rights are as well pro­
jected as In the United States. 

OTHER COUN'l'ltIES.-Patents are also obtained 
on very reuonable term. In France, Belglnm, Germany 
Austria, Ru •• la. Italy. Spain (tbe latter Inclndes Cuba 
and all the other Spanl.b Colonies), Brazil, British India 
Austral ia, BOd tbe other BrltI.h Colonie •• 

An experience of II'ORTY years has enabled the 
pnbllsher. of THE SCIENTIFIC AM ElUOAN to establish 

competent and trustworthy agencies In all the principal 
foreign conntrles. and It has always been their aim to 
have the bu.ine •• of thetr o�!ents promptly and proper­
ly done and their Intere.tR faithfully guarded. 

A pamphlet contaIning a .ynopsls of the patent iaw. 
of all countrle., Including the cost for eacb, and othe 
information useful to person. contemplatIng tbe pro. 
curing of patents abroad. may be had on application to 
tbl. office. 

M (J Pi N & C ' O  .. Editors ·BOd Proprietor. of THE SCI­
ENTlli'IC AlIIERICAN, cordially Invite all "ersonll de.lrlng 
any luformatlon re!atlve to patents, or the registry of 
trade-mark., In this country or abroad. to call at their 
office., 861 Broadway. Examination of Inventlons, oon. 
sultatlon, and adVIce free. Inqnlrle. by mall promptl7 
lIInswered. 

Address, MUNN & CO • •  
Publl.hers and p .. tent SOlicitors, 

S6J Broadway, New York. 
BRANCH OFFICES : No. 622 and 1rJ4 F Street. PaclIIo 

BUilding, near 7th Street, WashJnaton, D. C. 

T� S cientific A merican 
PUBLICATIONS FOR 1 888. 

--0--
The prices of the dlll'erent publications are as follows : 

RATES BY MAIL. 

The Sclentl1lc American (weekly), one year ea.oo 
The Scienti1lC American Supplement (weekly), one 

year. • • . • • • • • • • 6..00 
The ScientifiC American, Export Edition (monthly) 

one year, • . • • • . • • . ' 5.00 

The Scientific American, Architect. and Builders 
Edition (monthly), one year, • • • • • 2.50 

COMBINED RATES. 
Tbe ScientifiC American and Supplement, . '  $7.00 
The SCientifiC American and Architects and Build-

ers Edition, • 5.00 
The ScientifiC American. Supplement. and Archi-

tects and Builders Edition, . • • • • 9.00 
�ts Batu lor SW; MontliB. 

Thi. lncludes postage, which we pay. Bemlt by postai 
01" expres8 money order, or draft to order of 

lIIUNN '& CO . . 381 Broadway, New York. 

© 1888 SCIENTIFIC AMERICAN, INC.



Inalde l'aRe. each Insertion � - • " :i centa a line. 
Uack 1'all'e. each insertion - - - 81 .00 a llue. 

The above are charges per agate Ime-about eight 
words per Jlne. This notice shows the width of the line, 
and is set in agate type. Engravings may head adver­
tisements at the same ra.te per agate line, by measur� 
ment, as the letter press. Advertisements must be 
received at pnblication office 1\8 early as Thursday morn­
ing to appear in next issue. 

DO YOU nse the ROCKWELL PROCESS;for 
HARDEN I N G  and 'l'EMPEIUNG 

STEE L ' If you do not, you are losing money. Tools 
tempered with It will do five times the .work than 
when tempered by any other method. For harden­
ing steel it is uD�llaled. Price S:i l!�tj)Ound. Send 
to TH E ROCKWEL l, COllll'ANY. Sunbury. 
Pa., for a descriptive circular. 

LEAD SMELTING.-A FULL DESCRIP-
tion of the Lewis Bartlett process, by William Ramsay ; 
Illustrated with 9 engravings. Contained in SCIENTIFIC 
AMEltICA" SUPPLF.MENT, No. ll93. Price 10 cents. 
To be had at this 01llce and from all neWSdealers. 

H. VV. JOHNS' 
*SAB'EtS�O'Sl< 

C O V E R I N G S .  
For Furnaces, Hot-Air Pipes, etc. 

FIRE-PROOF. NON·CONDUCTING. 
33 Yo of Fuel Saved. Has no Odor. 

All of the heat i. carried to points desired and 
not wasted in cellars and fiues. 

He W. JOHNS M'F'G CO . •  
8 7  M A I D E N  LAN E, N EW YORK. 

PROPULSION OF STREET CARS.-
A paper by A.  W. Wright. In which an endeavor is  made 
to solve the problem lIS to the amount of power reqUlred 
to shrt a street car and keep it in motion under average 
conditions. Contained in SoI�N-'l'TFIC ..AMERICAN SUP",: 
PLJi:MJi:NT. No. :i33. Price 10 cents. To be had at thi8 
ofllce and from all newsdealers. 

COSTS IN MANUFAOTURES.-A,. LEO-
tll�e by H. MetC41fe; U. S. A ., delivered, In t!> . .,. Sibley 
College course.-An elaboration of .. lIY&tem· tor tbe 
lIl&II8gement or .fIultories and employes. A valuable 
paper. Contained in SCIENTU'IO AMERIOAN SUPPLE­lIONT. N o. ti05.  Price 10 cents. To be h .. d .. t this olllce and from all newsdealers. 

This thermometer gives 
8 permanent and continu­
ous record in ink of the 
temperature. The chart 
indicating hours of the day 
.. nd days of the week gives 
the deg-rees of temperature 
from 20° below zero to 110" 
above. All instruments 
:�� :��!�t:� 'ff��
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cord is easily read and ab­
solutely correct. Sold by 
the leading instrument 
dealers and o p t i C i a n s  
throughout the United 
States and Canada, and by 

The DRAPER 
MANUFACTURING CO. 
Owners of the United 

States and foreign patents, 
152 b'ront Street, New York �hted. 

AIR, PURIFICATION OF. - BY D. 
Prince, M.D. An experimental study in relation to the 
removal from the air of the dust or partlcu I ate material. 
Fnf.rctrg�s

t
�i���::

ce
lWl��r':t����· 'b��V;f�:d �d

���� 
TUi'IC AMEHICAN SUPPLEMF.NT, No. 569. Price 10 
oonts. To be had at tbls office and from all newsdealers. 

THE MOD E RN ICE YACHT. - BY 
Qeo. W. Polk. A new and valuable paper. contalnln� full practical directions and speeifications for the con. 
structlon of the fastest and besH<inds of Ice Yachts of 
the latest, most approved forms. Illustrated with en­
�Vings drawn to scale, showing the form, position, 
and a�ement of all the parts. Contained In SCIEN­
TIFIC AMERICAN SUPPLEMENT, No. 6:l4. Price 10 
cents. To be had at this 01lloe and of all newsdealers. 

PAT E N T S .  
MESSRS. MUNN &; CO .• in connection with the publi' 

catIon of the SCIENTIFIC AMERICAN. continue to ex­
amine improvements. and to act as SoliCitors of Patents 
tor Inventors. 
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prepara.tIOn of Pa.tent Drawings,· Speciflcations, and the 
prosecntion of Applieations for Patents in the United 
States, C....,ada. ajld F,orelgn Countries. Messrs Muon &; �gr ������'l',3,��s�hIil:';:�:����i���!����.rw:���: 
on Infrinllelll'ents of P&tents4 AU business int.rusted: to 
them is done with speCial care and promptness, on very reasonable terms 

A pamphlet sent l'fee of charge. on application. con­
taining full information about Patents and how to pro­
cure them ; directious ooncerning Labelll, Copyright .. 
Desilins, Patents, Appeal •• Reissues, Infringements, A"­
slgnments, Rejected Cases, Hints on the Sale of Pa-
tenta, et", . 

We also send, fruoJ clatJtoge, a SynopsIs of Foreign Pa. 
tent Law .. showing the OORt and method of securing 
patents In all the principal countries of the world. 

ltIIJNN • (JO., 8oIlcl�r. 0' Pa'en'., • , 361 BroadwaY, New York. 
BRANCH Oll'J'lCES.-No. = and trU F Street, Pa. OUIo �, II .. r 1th Street, WaahllI¥tOlI, D. C, 

Tbe' Orivnal Unvnlcanized Packina 
CALLED THE STANDARn-!i���:�e;;�p�hicli 

Accept no packing as JENKINS PACKING unless 
stamped with our h Trade Mark." 

HO W TO }lAKE INCUBATOR.-
Full directions, illustrated witb 7 fiorures. Also direc­
tions for operating the appuratus. Contuined . in 
SCIENTIFIC AMERICAN SUPPLEMENT, Nc>. ti l :l. Price 
10 cents. To be had at this office and from all news­
dealers. 

Steam ! Steam! 
We build Automatic Engines from 2 to 200 H. P .• 

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

With or without boilers, loW" Cor cash. 

B. W. PAYNE &. SONS, 
Box 15. ::Elh'x:l.1l:a.. N. YO-

Mention this paper. 

ICE,HOUSE AND COLD ROOM. -BY R. 
G. Hatfield. With directions for construction. Four 
engravings. Contalned in SCIENTIFIC AMERICAN SUP­
PLEMENT. :i9. Price 10 cents. To be had at this 01llce 
tmd of all newsdealers. 

SUNLIGHT COLORS. - A PAPER BY 
('apt. W. De W. Abney, explaining tbe canse of tbe 
red appearance of the sun in a fog. With 2 illustrations. 
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from all neWSdealers. 

WE r\l\\\llE. -Si �-:: o"t'( 6 t.o!! ,= : o� .�1"t OW E 1m Used by ihotllallM of �. lIIunfaeturon 
and M8ehanic8 on their best work. Its success 
has brought.. lot ofimit&tol'l copl!ng us in every way po_oibl •. Remember tb",' T ffE ONLY GENUINE 
RUSSIACEMENTCO�lq��:Ml �� 

{n John Street, N. Y. 
BRO S  100 Milk !!treet, Booton. 

I �'l 8D��t::�h8��'()t.�.::ro. 

I C E - H O U S E  AND REFRIGERATOR. 
Directions and Dimensions lor construction, with one 
lllustration of cold house for !'reserving fruit from 
_son to season. The air is kept dry and pure throngh_ 
out the year at a temperature of from &10 to 36°. Con­
tained in SC'IENTIFIO AMERICAN SUPPLEMENT No. 1 16. 
Price 10 cents. To be had .. t this 01llce and of all news. 
Qee.lera. 

IcE-BOATS - THEIR CONSTRUCTION 
and management. . With working drawings, details. and 
direction!! in full . Four engravtngs. ShOWID� mode of 
construction. Views of the two fastest ice-salling boats 
used on the Hudson river in winter. By H. A. Horsfall, 
M.E. Contained in ScIENTIFIC AMERICAN SUPPLE­
MENT, 1. The same number also contains the rules and 
regulfi.tlons for the formation of ice-boat clnbs, the san.. 
ing and management of ice-boats. Price 10 cents. 

CEO. W. IIIIARBLE, Sole Manu­
faoturer p' THE ACJME WRENCJU. 'l'he \Jest made all steel and warranted, 8 sizes. 
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faster than the wind which propels them. lllustrated 
with 10 explanatory diagrams. Contained In SCIENTIFIC 
AJl(]CRICAN SUPPLEMENT, No. 214. Price 10 cents. To .... had at this 01llce and from all �eWlCl.ealers. 
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PLEMENT, No. :ititi. Price 10 cents. To be had at this 
office and from all newsdealers. 
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Steam, Gas and Water Pipes, Drnms, Beaters, ete. 
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of the same or of dlJferent kinds. With 4 figures. Con­
tained in SCIENTIFIC AM"RICAN SUPPLEMENT. No. :i9:l. Price 10 cents. To be bad at this 01llce and from 
all newsdealers. 

NAVAL ARCHITECTURE.-AN IN-
teresting review. by Mr. R. Duncan, of the progreS8 that has been made in this branch of science during the la8t fifty years. Contalned in SCIENTIFIC AMERI­CA"  SUPPLEMENT, No. :i89. Price 10 cents. To be had at this 01llce and from ail newsdealers. 
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J OHANN FABER LEAD PENC ILS  

T H E  BE S T  NOW M A D E  
SEVERN AND MERSEY TUNNELS. -
FuU description of thes� two Importunt engineering 
works, witb two engravings. Contained In SCIENTIFIO 
c-:I:"RJ�t�h��Ai�:��7.!� .:h0�ws����. cents. To 

CASTING METALS UPON COMBUSTI-
ble Materials.-A paper by A. E. Outerbridge Jr., de­
scribing a process of casting iron and other metals upon 
lace, embroideries, fern fronds, and other combustible 
materials. With 4 illustrations. Contained in SCIENTI­
FIC AMERICAN SUPPLEMENT, No. tiOl .  Price 10 cents. 
To be had at this 01llce and from all neWSdealers. 
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Paraffin as a rival of coal gas, oil In gas making. P�ce8 
of residual products. Contained In SCIENTIFIC AMEltI­
CAN SUPPLEMENT, No. 60 1 .  Price 10 cents. �'o be 
had at this 01llce and from all newsdealers. 
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Leather Link  Belt Co. 

A new article in Belting which 
is made of small Leather Links 
joined together with steel bolts. 
They have been remarka·bly suc.­
cessful for hard working machin­
ery and belts run half crossed. 
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WHAT AMERICAN ZOOLOGISTS HAVE 
Done for Evolutlon.-Rv Edward S. Morse. Address of 
the retiring president of the American Association for 
the Advancement of Science, New York, Aug. 11, 1887. 
An Interesting review of ten years' work performed by 
American Zoologists. Contained in SCIENTIFIC AMERI­
CAN SUPPLEMENT. NOB. 60'. 60S and 609. l'rice 10 
cents eacb. To be had at this 01llce and from all news­
dealers. .--------------------------

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

. chanica, $uilders, men of leisure, and profeRsional 
men, Of all claose8. need good books in the line of 
their respective callings. Our post 01llce department 
permits the transmission of books through the malls 
at very small cost. A comprehensive catalog�e of 
useful books by dllfer'mt authors. on more than fifty 
dl1ferent subjects, has recently been published for 
free clrculation .. t the office of this paper. Subjects 
classll\(;d with names of author. Persons desiring 
a copy, have only to ask for It, and It will be mailed 
to them. Address, 
lUUNN "" CO., 361 IIroadway, New York. 
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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 
forms 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
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paper is published weekly. Every number contains six­
teen pages of useful infOImation and a large number or 
original engravings of new inventions and discoveries 
representing Engineering Works, Steam Machinery 
New Inventions, Novelties In Mechanics. Manufuctures. 
Chemistry, Electricity Telegrapby. Pbotography, Arehi­
tecture, Agriculture. Horticulture, Natural HIst.ory. etc. 

All ()la.se8 of Ileaders find in the SCIENTIFIC 
AMERICAN a popular re'ume of the best scientific Ill · 
formation of the day; and It is the aim of the publishers 
to present it in an attractive form. avoiding as muco l).s 
possible abstruse ·terms. To every Intelligent mind. 
this journal a1f()rds .. _stant snpply 'ot instructive 
reading. It is promotive of knowledge and progress In 
every community where It circulates. 

Tel'ms of Su b8Cl· iption.-:One copy of the SCIEN. 
TIFIC AMERICAN will be sent for one lloor-52 numbers­
postage prepaid. to any subscriber ill the United States 
or Canada, on receipt of three dol l" ... by the pub· 
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Cluh8.-CJne exU'!l copy of the SCIENTIFIC AAfERI . 
CAN wll be su pplied gratis Jor every clUb oj five Il'Ub8criber8 
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dress a l l  letters and make all orders, dra:ts, etc" pay. 
able to �"o"NN &; COo. 

36 1 B roadway, N ew York. 
'X" :J3[  :iii 

Scientific American Supplement. 
This 18 a separate and distinct publication from 

THE SCIEN�IFIO AlIlERICAN. but Is uniform therewith 
tn Bize, every number containing sixteen large pages. 
THE SCI"NTIFIC AMERICAN SUPPLEMENT Is publisbed 
weekly, and includes a very wide range of contents. It 
presents the most recent papers by eminent writers in 
all the prinoipal departments of Science and the 
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