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THE IlU'ROVEMENT OF :NEW YORK H.AlmOR. that someth ing must be done, unleEiS commerce is to 
One of the most important operations ever con- be diverted from New York. or, at least, its expansion 

ducted by the United States government, from a modified by the restricted depths and widths of the 
commercial point of view, is now in process of execu- .channels. While the question of depth affects the 
tion. We allude to the improvement of the channels construction of the vessels directly, the narrowness of 
leading up to New York City from the ocean. In his the channels has rendered necessary quick turning, so 
recent  message to the Board of Aldermen, Mayor that the long type of vessels now in greatest favor for 
Hewitt alludes to this work briefly, emphasizing its ocean navigation have· found great difficulty in get
great importance to the residents. of this city. With ting in and out of the harbor. They have been 
the increased length and depth of ocean steamers, it obliged to arrange their periods of starting by the 
has. becomej very evident during the laSt few years tide, and vllry frequently are forced to wait outside 

[$3JJO per mr .. 
of· the bar until high water� if they reach it at 
any other than that period. It has been

' 
obvious for 

many years that some improvement was required, 
and little prescience was required to see that the ne
cessity for such improvement was increasing in im
portance. 

In 1884, an appropriation of $200,000 was made by 
Congress under the River and Harbor bill, to be de
voted to .. the improvement of Gedney's channel, 
New York harbor." In order to work inteJ,ligently 

(Continued on page 84.) _. 

CENTRIFUGAL PUMPS AND CONNECTIONS. THE TANKS AND DISTRIBUTING SYSTEM IN THE HOLD OF THE 
DREDGING VESSEL. 

DREDGING VESSEL AT . WORK DEEPENI!lG T� ClUlfNEL IN NEW YO:&lt H4RlIOR, 
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The indefatigable de Lesseps has been forced to take 
a backward step in the construction of the trans
isthmian canal. Finding the work far from complete 
and his capital approaching exhaustion, he has deter
mined to construct the canal for the present with locks. 
He has engaged Eiffel, of Paris, the builder of the great 
250 meter tower of the coming exposition, to construct 
for him a series of iron locks. These he proposes to 
place upon the line of the canal, and for the present to 
carry vessels across the high ground between Panama 
and Aspinwall by means of the locks.  This is by no 
means to be interpreted as an abandonment of his 
original project of a canal without locks. But as a source 
of revenue, it is absol utely essential that the canal should 
be in receipt of tolls. Without receiving an incoine at 
an early date, the work may have to be abandoned. 

This does not mean simply the failure of an engineer. 
ing project. It means the ruin of thousands of small 
investors, whose savings of years of toil are represenied 
by the unfinished excavations on the isthmus. To save 
them from ruin, and to save France from a finau'lial 
crisis which their ruin will inevitably entail, the canal 
must be finished. The construction of temporary 
works is fully justified. It is the only way of securing 
a return from the use of the canal for many years. 

De Lesseps proposes to adopt locks and a high level 
reach. It seems far from certain that he will have suf
ficient water to supply the locks. If pumping has to 
be resorted to, at once an immense expens�, both of 
capitalization and running costs, will be incurred. An 
American engineer, resembling de Lesseps and Eiffel 
in the greatness of his conceptions, one who has left be
hind him monuments of engineering equal to the great
est of their works, has provided the remedy for the 
trouble that now hangs over the Panama canal. His 
first work affected the internal improvement of his 
own country. After bridging the Mississippi, he deep
ened it.s channel, making the river itself do the work 
of removing the silt accumulations of many decades. 
He next turned his attention to a wider field-the re
moval or surmounting of the barrier between the At
lantic and Pacific Oceans. His work hitherto had been 
characterized by its practical features. For crossing 
the isthmus he designed a no less practical plan-a 
ship railroad. He proposed to raise the ocean craft 
upon cradles, and carry them on a specially constructed 
railroad across the land surface, from ocean to ocean. 

Our allusion is to Captain J. B. Eads. We have so 
often spoken of this, his greatest conception, that our 
readers must be familiar with its details. Suffice it to 
say that it hal:! seemed to us to afford the solution of 
quitlkest achievement of the world's great problem. 
It may yet effect this result. But here we desire to call 
attention to it as an adjunct to de Lesseps' work. A 
railroa� already runs across the isthmus. A practica' 
ble route is thereby determined. For the transit of 
ships over the'unexcavated line the Eads ship railroad 
would afford in every sense the best method. 

A short raiiroad, a work of cheap construction as 
compared wit-h canal excavation, would supply the 
missing link. In a tithe of the time required for the 
installation of locks and high level canal, and for a 
tithe of the expense necessary for their construction, 
the ship railroad could be carried through the forest. 
All the conditions are favorable for its use. What is 
needed to avert ruin from the company is an early 
opening of the calla!. When in receipt of a regular 
income, the work of completing it on the original plan 
can go quietly on. Far superior in all respects to 
the lock plan, the ship railroad would answer the re
quirements. No que:;,tioQ of water supply would affect 
its operations. A railroad already in existence is its 
pioneer. It is not impossible that with a railroad in· 
tended for temporary use in active operation, the orlgi· 
nal intent might be abandoned. We believe that the 
railroad would answer all purposes so perfectly that 
it would always be retained. Even if the canal were 
completed, a paralleling of the route would be of im
portance enough to justify the maintenance of the 
roadway. 

But that is a side issue. Some hundreds of miles 
nearer Mexico, in Nicaragua, a party of engineers are 
actively surveying a route for another canal. The Nica· 
ragua Canal Company, in their circular, speak of the 
collapse of the Pana.ma canal, and promise an early 
completion of their enterprise. The engineering diffi
culties of the Nicaragua route seem to be far less. 
Pride is thus added to the incitements, already great, 
which urge an early completion of the Panama canal. 
The Eads method solves the problem perfectly. If 
every nerve is strained toward uniting tbe unfinished 
portions of the canal by a railroad, then and then only 
can hopes be entertained of seeing the French enter
prise in active operation in advance of its American 
competitor. It is hardly saying too much to affirm 
that in the conception of the great American engineer 
is to be found the very salvation of de Lesseps' enter-
prise. 

••••• 

DR. J. A. JEASON recommends asepin in i-grain 
doses, well triturated with liquorice, as a remedy for 
offensive eructa.tionB. To be taken after food. 

[FEBRUARY 11, 1888. 
The Great Illinoi. Ditch. 

There has heretofore been a marsh of some 200,000 
acres in extent on the west side of Mason County, Illi· 
nois, which lies along the Illinois River, that stream 
making the western boundary. This marsh, since the 
settlement of the State, has been great duck and other 
game hunting grounds, though considerable of a 
nuisance to the farmers living on its borders. This 
marsh has recently been drained by the Mason County 
Ditch Co. , consisting of the farmers owning the ad
joining lands and the outside proprietors of the marsh 
lands. The main ditch is 60 feet wide at top, 40 feet at 
bottom, and 8 feet deep. It is 15 miles long, has a fall 
of 4 feet to the mile, and drains with its laterals, which 
are 30 feet wide at top, 15 at bottom, and with a depth 
to correspond with the mains, from 200,000 to 300,000 
acres. The cost of the whole is estimated to be $200,-
000. The earth removed is sand and clay mixed, and 
offers little resistance to the machinery. The dredge 
doing the work floats in the water of the ditch and 
makes 100 fect progress every day. The assessed cost 
on some of the drained land will ultimately amount to 
$25 per acre, and thence grading down to a trivihl 
sum. . 

The work has been in progress for several years, and 
meantime the land drained has produced surprising 
crops of wheat and corn. The past year-a year of 
severe drouth-:-matters have not progressed as favor
ably in respect to crops, thousands of acres of corn 
having been lost by " firing," in consequence of the sud
den withdrawal of the usual moisture. The thoughtful 
among the projectors of the scheme and owners of the 
land are now aware that they have made a mistake in 
not providing for holding a portion of the water, and 
recognize the fact that the ditch is twice the dimen
sions it should have been. If it were not for the fall 
-4 feet to the mile-a few locks or dams would hold 
the water when it will be needed for crops ; but now 
it will take many. 

••••• 
Henner'. Propllecle. Cor 1888. 

Samuel Benner, an Ohio farmer, who has gained 
considerable notoriety through the newspapers for his 
predictions of future events, and who a few years ago 
published a small volume on the ups and downs of 
prices, which had a great sale, has now communicated 
to the Real Estate Journal, of this city, his prophecies 
for the year 1888, in which he says : 

"This year, Hl88, being the closing year in this cycle 
of low prices-seven years from 188f-is the golden op
portunity to commence the foundation for a business. 
If there is any benefit to be derived from a knowledge 
of these cycles in trade, it will be in taking advantage 
of them. 

"Young men who are about to commence their 
business career should embrace their present opportu
nity. 'rhere are but few of these chances in an ordi
nary life. It requires about ten years to complete an 
up and down in general trade. 

.. When the depressions which follow commercial 
crises reach their lowest limit, as determined by these 
price cycles, they afford the best opportunities for in
vestment, and the height of speculative eras are the 
most dangerous periods to make a commencement in 
any enterprise. 

•• This is the opportunity for illcveI!tors to open a mine, 
to build a furnace, to erect a mill, to build a ship, to 
equip a railroad, and to make investments in agricul
tural, commercial, and industrial operations. 

" George Peabody laid the foundation for his fortune 
by buying American securities in one of our commercial 
depressions. " 

-------------4.�,�.�.�.�------------
Wild Ponle8 on the Sonthern Coa8l. 

On the banks or sand bars that divide the Atlantic 
Ocean from Pamlico Sound, North Carolina, j UBt inside 
the lighthouse that marks out to the mariner dreaded 
Cape Lookout, there is to be found a hardy race of 
ponies known as "bankers." These ponies have lived 
there as long as the tradition of the oldest inhabitant 
dates back. Entirely surrounded by deep water at all 
season�, having no communication with the mainland, 
and being barren of vegetation save a scanty growth of 
sedge grass and low shru bs, the banks have remained un
inhabited except by these ponies, which seem to thrive 
and mul tiply in spite of the hardships to which they are 
exposed.' How they first came there, or of what origin, 
is conjecture, and tradition merely hints the story of a 
violent storm, with its attendant shipwreck and loss of 
all on board, save a lot of ponies from some EuropealJ 
port, which were cast upon the l!.ands, and, Rurvivin� 
the storm, became the progenitors of the race now � 
numerous. 

Having to rely on instinct alone, these animals are 
a subject of study to the naturalist, as they are a prey 
not only to the driving sands, but to the storms of the 
cape, that break upon and over the narrow sand bar, and 
change with each recurring hurricane the topography 
of the country. The ponies, choosing the protected side 
of the hillocks, burrow deep into thQ yielding sand, and 
stamp out a protected stall, where they take refuge 
from the storm ; and, while many are destroyed, their 
number has increased.-..4.merican .i1gricultul·ist. 

© 1888 SCIENTIFIC AMERICAN, INC.



FEBRUARY I I, 1888.] 
THE CELESTIAL WORLD. 

A PARTIAL SOLAR ECLIPSE. 

The second of the five eclipses of 1888 occurs on Feb
ruary 11. The sun is then partially eclipsed. The phe
nomenon is invisible in this country, but visible in the 
extreme southern part of South America, in the South 
Pacific.Ocean, and at the South Pole. There is little 
interest attached to this eclipse, except that it forms 
one of the five eclipses of the present year. These five 
eclipses are the return of the five eclipses of 1870. 
A cycle of eclipses has been com pleted since that time. 
The ancient astronomers knew that after the lapse of 
a certain period the sun and moon returned to nearly 
the same position in regard to each other, and learned 
to compute eclipses from data thus obtained. The pe
riod.was called the Saros, and takes, on the average, 
18 y. 1 1  d. 7 or 8 h. for its completion, when a new cycle 
of eclipses occurs under nearly the same conditions. 

The time, place of visibility, and the magnitude of 
the eclipse vary, but the general law is invariable. The 
eclipses of 1870 are repeated in 1888. 

I. The total eclipse of the moon of January 28 was 
the same eclipse that occurred January 17, 1870, the in
terval being 18 y. 11 d. 8 h. 33 m. 

II. The partial eclipse of the sun, February 11,  re
peats the eclipse of January 31, 1870, the interval being 
18 y. 11 d. 8 h. 12 m .  

III. The  partial eclipse of  the sun of  July 8 and 9 re
peats the eclipse of June 28, 1870, the interval being 
18 y. 11 d. 6 h. 44 m. 

IV. The total eclipse of the moon of July 22 and 23 
repeats the eclipse of June 28, 1870, the interval being 
18 y. 11 d. 7 h. 10 m. 

V. The partial eclipse of the sun of August 7 repeats 
the eclipse of July 28, 1870, the interval being 18 y. 11 d. 
7 h. 4 m. 

COMETS OF 1887. 

The first comet of the year, Comet a, was discovered 
on January 18 by Dr. Thome, of the Cordoba Observa
tory, Argentine RepUblic. It was a beautiful and con
spicuous object in the southern hemisphere, with its 
tail 40° long, but refused to gladden the eyes of north
ern obst'rvers. The second comet, known on the records 
as Comet b, was picked up by Prof. Brooks, of Phelps, 
N. Y., on January 22, but was too small to be of much 
account. The third new comer in the cometic family 
was Comet c, detected by Prof. Barnard, of Nashville, 
Tenn. The same diligent observer found the fourth 
comet of the year, or Comet d, on February 16, and 
the fifth comet, or Comet'e, on May 10. They were all 
telescopic comets, of little special interest or import
ance. 

Prof. Brooks had the good fortune to detect the 
cometic prize of the year in the sixth comet, or Comet 
f. It proved to be the much wished for comet of 1815, 
or Olbers comet, on its first predicted return, after an 
absence of 72 years. It is also known as the,Olbers
Brooks comet. 

Ititufifit �tlItritl •• 
tions and illustrating his own work by a series of star 
maps. 

The conclusion of the whole matter is that, in seve
ral instances, Stroobant has identified the pretended 
satellite with small stars in the neighborhood of Venus 
at the time. In the observation of Horrebow, in 1768, 
he found the star to be Theta Librae, while in this, 
as well as in other cases, the observed movement of 
the satellite is precisely the opposite to the proper 
movement of Venus in relation to the star. 

Theories usually have some drawbacks, and Stroo
bant's theory is no exception to the general law. One 
series of observations made in 1764 are still unex
plained. It is not impossible that one of the bright
estasteroids was near enough to the planet to be seen 
in the same field. The objection that some of the 
stars examined are too slllall to have been visible 
near the planet has been refuted by M. Stroobant, who 
found that by using a telescope of six inches aperture, 
stars of the eighth or ninth magnitude can be seen 
near Venus when she is not in her brightest phase. 

It looks, t.herefore, as if this long pending mystery 
concerning Venus and her supposed satellite was in a 
fair way of being cleared up. The theory commends 
itself for its naturalness and simplicity. 

••••• 
lUllitary No'es. 

The experiment, begun some time ago in the Ger
man infantry, of doing away with socks and keeping 
the foot soldiers' feet wel� greased, has proved thor
oughly successful. To say nothing of the economy of 
the plan, the men march easier, and, generally speak
ing, show few blisters. So, too, lifting the foot high; 
the regulation step now is said to make the most 
awkward Pomeranian or Ha.noverian peasant fairly 
sure footed, while before its adoption 25 per cent of 
snch men would 'stumble iu It charge over rough 
ground, and about 10 per cent fall . .  

The report sent hither as t o  the performance of 
the Nordenfelt submarine torpedo boat at the recent 
official trial, and the order given by the British 
government for a fleet of them, seems to be a mis· 
take. The craft only repeated what she did six 
months ago at Kronstadt-sunk out of sight readily 
and maneuvered in the subcurrent. She was not, 
however, able to affix a torpedo to the hull of an an
chored ship without giving the hostile crew ample 
warning of her intention and movements. This and 
the .fact that she has no defense against machine 
guns proved, in the j udgment of the Admiralty 
board, sufficient to preclude her adoption, at least until 
the type to which she belongs shall have been further 
developed. 

" Kriegspiel " (the game of war) is becoming almost 
as popular among British troops as it is in Germany, 
where it was invented. There is scarcely a regimental 
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dogs. Curiously enough, it was Belfort, where the ex
periment is on trial, which the Germans so successfully 
.. masked, "  and it is perhaps because the French are 
determined not to be again outwitted at this point 
that they are taking this extraordinary precaution. 
The dogs are deployed on advanced posts, and, while 
held in the slips, are taught to attack dummies wear
ing the Prussian helmet and uniform. 

A new explosive for war purposes is described by the 
Militar Wochenblatt as composed of a carburet of hydro· 
gen (arom,atic) ill solid form and concentrated nitric 
acid having a density of about 1'52. Separated, they are 
harmless ; but mixed, as they are when discharged in a 
shell, a small glass tube of the second breaking while 
in flight and pouring over the carburet of hydrogen, 
the compound forms, it irs said, a terrible explosive, 
which, however, must be fired by time fuse. 

The Russians recently had a sham fight at Sebasto
pol in the Crimea. The ships anchored in the roads as 
were the allies in the· Crimean war, sending a force 
ashore to assault the works. The lan ding was made 
under a heavy fire from the marine guns, and was re
plied to from the old Redan and the new works by what 
is described as a terrible crossfire concentrated, point 
by point, on the line of the advance from the sea. The 
Wochenblatt says that, while these guns remained in 
play, it is hard to see how such a maneuv€r as that of 
the Anglo-French armies could be repeated, even at 
night, for such is the disposition of the eltctric search 
lights that even the darkness of night would scarcely 
prove a sufficient cloak for such an adventure. It does 
not say, however, what might happen if those operat
ing the lights were shelled out. 

The Souvenir de l'Azov is the name of a new Russian 
cruiser (10,000 tons) said to be able to make 20 knots an 
bour readily and carry enough coal to steam 20,000 miles. 
She is partly armored, carries a heavy battery and two 
torpedo boats, and would seem, from what is said of 
her, t:) be a fine sea boat, stiff, easy, and buoyant. 

The ')'ime In which we Think. 

THE NEW ASTEROIDS OF 1887. 

The family of asteroids was increased by the addition 
of seven members during the year 1887, so that it num
bered at the close of the year 271 of these minor plan
ets, the supply th us far seeming to have no end. No. 
265, named Anna, was detected on February 25, by the 
indefatigable asteroid hunter Palisa, of Vienna. No. 
266, rejoicing in the name of Aline, was found by Palisa 
on May 17. No. 267, Tirza, was picked up by Charlois, 
of Nice, on May 27. No. 268, still nameless, was discov
ered by Borelly, of Marseilles, on June 9. No. 269, name
less, was the third celestial prize won by Palisa, on 
September 21. No. 270; Anahita, was found by Peters, 
of Clinton, on October 8. No. 271, nameless, was dis
covered by Knorre, of Berlin, on October 16. 

, headquarters that has not the maps and blocks and 
lea.d soldiers of which the game is composed, and now 
the! company and troop commanders are taking to 
buying them, and not a few sergeants' messes have 
them. " Kriegspiel," it should be explained, is really 
a game of instruction; having most of the advantages 
of a sham fight in the field, without its wear and tear, 
its waste of ammunition, and the delays consequent 
upon maneuvering in a friendly country where gar
dens and cultivated fields must be spared, navigation 

One of the most beautiful applications of electricity 
which has of late been made is its use in the study of 
psychological phenomena. And why, indeed, is not 
the subtile power by which time and space are being 
annihilated, and human labor rendered less irksome, 
the most proper agent to assist man in the study of 
the facts of his own consciousness? In an elaborate 
article in the Nineteenth Oentury, Dr. J. McK. Cattell 
gives an account of the time measurements of thought 
made by means of the line drawn on a rapidly moving 
surface by a pen attached to the prong of a tuning 
fork vibrating at a constant rate, by means of elec
tricity. By a delicate apparatus constructed on this 
principle, duration of time may be measured to the one 
ten·thousandth of a second. The writer above named 
has found that the process of thought �aries in its 
degree of rapidity in different individnals, children 
and old persons thinking slower than people of middle 
age, ignorant persons thinking more slowly than edu
cated persons. In this way he also found he could 
measure the time it takes to perceive, that is, the time 
which passes from the moment when the impression 
reaches consciousness until the moment at which we 
know what it is. In his own case he fonnd that it took 

THE SATELLITE OF VENUS. 

Observers, more than a hundred years ago, saw a 
small star in the neighborhood of Venus that bore many 
marks of being a satellite. If it had remained visihle 
all the time, it would have been a satellite without 
doubt. The facts, however, that it was only seen at in
tervals, separated sometimes by twenty or fifty years, 
that the observations made were consistent with no pos
sible orbit, and that it had not been seen for more than 
a hundred years, prove conclusively that it was not a 
real satellite. Many theories have been broached to 
account for the observations, but none of them has 
hitherto been tenable, and the enigmatical satellite of 
Venus has been considered one of the unsolved prob
lems of astronomy. 

A nearly satisfactory solution of the vexed question 
seems now to have been reached. M. Stroobant has 
found the key to the puzzle. He has sent a paper to 
the Belgian Academy of Sciences proving that in many 
instances the supposed satellite was actually a star. He 
was led to this conclusion by a thorough examination 
of all the appearances of the supposed satellite. He 
has embodied the result of his labor in a chart, extend
ing from 1645 to 1768, including thirty-three dates, 
divided into eleven series, adding, in the form of an 
appendix, the requisite particulars referring to Venus, 
presenting an abstract of the theories invented to ac
count for the satellite, reprinting the original observa-

of rivers left unobstructed, and crowds of sightseers 1-20 second to see white light, 1-10 second to see a 

are ever in the way. Topographical maps are made of picture, 1 -8 to see a letter, and 1-7 to see a word. It 

the neighboring region, usually on a scale of six inches takes longer to see a rare word than a common word, 

to the mile, heights of hills and their exact contours or a word in a foreign language than in our native 

are shown by curves, equidistant the one from the tongue. It even takes longer to see some letters than 

other, woods and fresh water are recorded as they ,others. " Will time," or time taken up in choosing, 

exist, the depths, widths, and shore line of streams, can be measured. It takes 1-13 second to judge be-

together with the character of their bottoms, for the tween blue and red. To recall the name of !t printed 

information of the pontoniers, are carefully laid down. word takes 1·9 second, to a letter 1-6 second, to a 

The game is said to be invaluable as a means of in- picture 1 4  second. It takes less time to remember 

structing the soldier in field work and of training the name of a familiar word than of a letter, though 

officers to. successfully operate their commands in a it takes less time to see the letter. The time of rem em

strange country. The officer has his map as the pilot bering can be measured. It takes 1·4 second to trans

of a ship has his chart of a strange harbor, and, if late a word from one language to another when you 

the map is correct, it should enable him to move with are familiar with both. It takes 1-20 second longer to 

as much precision and guard agaimt certain contin- translate a word from a foreign language to your native 

gencies as surely as though he were on familiar tongue than it does in the other direction. We can 

ground. think of the name of the next month in half the time 

It was left for French
· 

ingenuity to find a use for 
dogs in war, and yet, remembering the instincts of the 
dog and his sagacity and faithfulness, it is surprising 
that no attempt till now has been maue to systematize 
their use in outpost duty. Sentries on the outer line, 
as well as near the main body of an army or small body 
of troops, are often nnobservant and sometimes sleepy, 
but a good dog is ever alert. Taking advantage of 
this, the French have organized what might be trans
lated as a ., field pack, " which has been "brigaded" 
with the 35th of the line, now stationed at Belfort. 
The pack is composed of large, fierce animals, which, 
from the description given, would seem to be a species 
of mastiff, though the mastiff is known for his sagacity, 
strength, courage, and good· disposition rather than 
for his scent; which is much inferiOl'tothat of hunting 

we can think of the last month. It has been demon-
strated that sensation does not travel through the 
nerves to the brain so fast, as has been supposed. Its 
speed is not much greater than sixty miles an hour. 
-Light and Heat. 

Bessemer Sleel Rail .. 

According to the Bulletin of the American Iron and 
Steel Association, the production of steel rails by our 
Bessemer steel works in the first half of 1887 was 1,030, -
530 gross tons, and in the second half of 1887 it was 
1,019,103 tons, or 2,049,638 gross tons in the whole year. 
The result was 487,228 tons greater than in 1886. 

The new year, says the Bulletin, does not open aus
piciously for our steel rail friends. Many large orders 
are still withheld, and the works which closed down ill 
Decemher are still idle. 
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Old A.nt. and Aged Spider.. AN IMPROVED FIRE EXTINGUISHER. To repair a ring, the shank of which requires solder-
Dr. H. C. McCook, in an interesting paper lately read A fire extinguisher especially designed for use in con- ing, bury the head in a crucible full of wet sand, place a 

before the Philadelphia Academy of Sciences, and re- nection with car heaters and lamps, by which the fire small piece of charcoal against one side, coat the break, 
ported in the Ledger, gave an account of the life history in either or both will be put out when the car is upset previously cleaned 'by filing or scraping, with borax, 
of a fine specimen of the spider commonly known as or subjected to a particularly violent concussion, is iIIus- and charge with solder; blow a flame against the ring 
the American tarantula. The animal was given to him trated herewith, and has been patented by Mr. William and charcoal until: the solder runs in. For articles 
in 1882 by Dr. Joseph Leidy. It was then apparently H. Durant, of Concord, N. H. It consists of a tank con- which require to be protected against discoloring in the 
18 months or 2 years old, and it lived in captivity until taining a solution of bicarbonate of soda dissolved in I process of soldering, coat them with a mixture of burnt 
July, 18S7. At the period of its death, therefore, it water, with a valve in its bottom and pipes leading yellow ocher and borax, adding a little dissolved gum 
mllst have been at least 7 years old, and may have been therefrom to the interior of the car stove or heater, tragacanth to make it lie all over, allow it to dry, then 
S, having thus attained the distinction of being the charge with borax and solder and heat sufficiently. 
most aged spider known to science. How long this Boil out in weak pickle made of nitric or sulphuric 
species and other spiders generally live in their natural acid. One important point is to wash the piece well in 
habitat is not known, but human protection in the hot water with a little ammonia in it before attempting 
present instance probably aided to prolong life. It was any repairs. This removes all dirt and grease, which, if 
kept first in a glass globe, and afterward in a wooden burned on, cannot be removed. 
box, with glazed sides and a sliding glass door at the If the article be of colored gold, boil out in pickle 
top. One end was filled with dry soil, which was made of muriatic acid, and never coat with any protect-
slightly compacted and heaped up. The other end was ing mixture. The solder must vary in regard to fusi-
sparsely covered with earth. It was at an times libe- bility according to the quality of the article. For re-
rally supplied with water, and its food consisted of live pairing most filled work, very easily melted solder is 
flies, grasshoppers, and locusts. During confinement required, which may be made of 1 ounce of fine silver, 
the tarantula shed its skin several times, a process ap- 10 pennyweights hard brass wire, adding 2 penny-
parently attended with some danger, as it was during weights zinc just before pouring; or, to m�ke it more 
such a change the creature died; and once before, on fusible, use bar tin instead of zinc; or, for stronger 
a similar occasion, it was found apparently dead, silver solder, use only the silver and brass. For repair-
although it afterward revived. It is possible that it ing most bright gold work, use gold coin, 3 penny-
was too much exhausted by long previous fasting to en- weights; fine silver, 3 pennyweights; fine copper, 2 
dure the severe strain which evidently is laid upon the pennyweights. For colored work, fine gold. 1 penny-
organism in the act of moulting. The spring of 1887 weight; silver, 17 grains; copper, 12 grains; hard brass 
was a backward one, and some difficulty was experi- wire, 2 grains. 
enced in procuring insects. for food from the immediate A good solder for repairing spectacles or other steel 
neighborhood. The annual supply of grasshoppers and I work is made by melting together eq ual parts of silver 
locusts was very late, and it may be that, had the spi- DURANT'S FIRE EXTINGUISHER. and copper. In soldering steel, plenty of borax should 
del' been strengthened by a few weeks' generous feed- be used. 

. 

ing previous to it!' last mOUlt, it might have been still while in the top portion of the tank a small vessel is Very often the want of a rolling mill is a great ob
alive. held sllspended containing sulphuric acid, which, when stacle to the making of. solder, but it may be flattened 

In connection with the general subject of the pro- emptied into the bicarbonate of soda, produces carbonic very thin, although not with great regularity, by pour-
acid gas. The sulp"huric acid vessel is supported on longed life of insects, Dr. McCook stated that during a ing on to a flat piece of wood, and putting on it the flat 

recent visit to Sir John Lubbock at his house in Lon- trunnions in such way as to be overturned by a severe surface of a piece of iron while it. is still in a melted 
don he inquired after a queen of the fuscous ant, which concussion, by which its stopper will be withdrawn and condition; a piece of cigar box is good to pour it on, aH 
he had seen in an artificial formicary six years ago, it the acid allowed to flow into the tank, where the pres- the odor emitted is not very disagreeable, and the solder 
being then nearly 8 years old. He was told by his host sure produced by the consequent production of carbonic may be melted in the hollow of a piece of charcoal, by 
that it had died the day before, having at the time acid gas will force open thfl valve at the bottom, con- using gas and a blowpipe. 
reached the wonderful age of more than 13 years. She· nected with pipes leading to the car heater, and the fire- For cleaning colored gold. a mixture of one pound sal 
was still attended by her circle of courtiers. Some of extinguishing gas is thus conducted to outlets in prox- soda, one pound chloride of lime and one quart of water 
these were licking the dead queen, or touching her with imity to the grate bars. A small extinguisher of thi.t! will be found useful. It should be placed outside the 
their antennre, and making other demonstrations as kind may also be readily applied to lamps, the �x- building after mixing, and when settled the water 
though soliciting her attention, or desiring to wake her tinguisher for a four-bracket light being placed in the poured off and the sediment thrown away; with great 
out of sleep. It was certainly a touching sight to wit· center, with tubes leading over the mouth of the smoke care this may be used for cleaning gilt bronzes and 
ness these faithful attendants surrounding the dead bells to the lamp chimneys. cheap gold and plated jewelry, but cautlon is neces-
body of one who had so long presided over the maternal -------- -�� ............... -- sary, as it will corrode brass very rapidly. 
destinies of the colony, and seeking by their caresses to Jewelry Repairing. To remove lead solder from badly repaired jewelry, 
evoke the attention which never again could respond Probably there is not anything upon which the place the piece in muriatie acid and leave till the lead 
to their solicitations. reputatio� of a keeper of a jewelry store is more easily is eaten away. It is b�st always to heat the piece 

built up than the neat and substantial repairing of the gently and brush off t-&e lead, while melted, before 

jewelry of his patrons. The intrinsic value of a filled s.uhjecting the piece to the action of the acid, as too 
ring may be almost nothing, but to the owner it is sur- long a steeping is not desirable. 

-_._------ ., . .. 
AN ELECTRIC CARRIAGE. 

Mr. Magnus Yolk, of the Brighton Electric Rail way, 
has recently turned his attention to the application of 
electric tra�tion to vehicles running upon ordinary 
roads. The dog cart represented in the adjoining en
graving was built by Messrs. Pack, coach builders of 
Brighton, and is driven by an Immisch motor of � 
horse power type. 'rhe current 
is supplied by 16 E. P. S. accu
Illulators, which at the normal 
rate of discharge are good for a 
six hours' run. The cells are 
placed under the seats. The 
motor is supported by hangers 
under the body of the car, and 
drives on to a countershaft in 
front by a Renold's steel link 
chain. Upon the inner side of, 
the rim of the right hand wheel, . 
which is four feet in diameter, 
are a number of blocks fixed 
about one foot apart, and a sec
ond steel chain pru;:ses from the 
countershaft a r 0 u n d t h e  s e 
blocks. The arrangement is neat 
in appearance, and has the ad
vantage of reducing the weight 
of the gear to a minimum. 

The motor at present employed 
weighs 40 pounds, though it is 
scarcely large enough for the 
work it has to do. The experi
lIIents so far made have resulted 
in obtaining valuable data as to 
the tractive force required for 
yehicles on roads of v al' i 0 u s 
kinds. On asphalt the tractive 
force is less than on a grooved 
rail, and a speed of nine miles an 
hour can. be obtained, whereas 
on a 80ft macadam road only four miles an hour is 
possible. With a load of two persons a grade of 1 in 30 
can be surmounted. 

The vehicle is the object of much attention just now 
in Brighton, and taken altogether as a first experiment 
the results may be considered to be interesting and 
satisfactory.· The Electrician. 

rounded by a halo of associations which give it price- ,ifSet pearls, which have become discolored by wear, 
less worth, and if broken by accident, its neat repairing 'nay often be improved by placing in a covered vessel 
is very highly appreciated. So, also, the cleaning 0 with a mixture of whiting, ammonia, and water, and 
jewelry, wh.ich through discoloration has lost its beauty, permitting them to remain for a few hours. 
is often looked upon with delight as marvelous. A good powder for cleaning jewelry, silver watch 

cases. etc., is made by mixing 
about four parts of Whiting with 
one of rouge, using with alcohol 
or water; this, it will be found, 
is easily brushed out of crevices, 
engravings, etc. 

Many are not aware of the fact. 
that gold and jet jewelry, which 
has been worn so much for years, 
can be hard-soldered with easy
running solder without remoY
ing the jets, but it is easily ac
complished by coating the gold 
with ocher, and laying the piece 
with the jets up while soldering, 
care being taken not to smoke 
the jets. An alcohol lamp is pel'
haps preferable to gas for this 
purpose, but in most cases gas 
answers best for soldering.-Jew
elry News. 

A SUBSTITU'l'H for gum arabic, 
patented in Germany, is made 
as follows: Twenty parts of 
powdered sugar are hoiled with 

7 parts of fresh milk, and this 
is then mixed with 50 parts of a 
36 per cent solution of silicate 
of sodium, the mixture being 
then cooled to 1220 Fah. and 

AN ELECTRIC CARRIAGE. poured into tin boxes, where 
granular masses will gradually 

Perhaps a few hints on this subject may be of use to separate out, which l(lok very much like pieces of 
some who have met with difficulty in making repairs gum arabic. This artificial gum copiously and in
to their satisfaction. stantly reduces Fehling'S solution, so that if mixed 

It is of the utmost importance that the m,e of soft with powdered gum arabic as an adulterant, its pres
solder be avoided as far as possible in repairing articles ence could be easily detected. The presence of silicate 
made of gold or silver, and even filled and plated of sodium in the ash would also confirm t.he presence 
jewelry may be repaired with hard solder. of adulteration. 
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AN IMPROVED LIFE BOAT. 

A life boat designed to be unsinkable and not liable 
to be capsized, and in which compartments are pro
vided from which the passengers cannot be washed out, 
is shown in the accompanying illustration, and has 
been patented by Mr. John A. Aniell6, of Biloxi, Miss. 
It is formed of two air and water tight side sections and 
a similar centrai section, as shown in the small section
al view. A grated flooring is arranged above the cen-

ANIELLO'S LIFE BOAT. 

J ,itutifi, c!mtri£au. 
of the frame, and connected also a t  their adjacent ends 
to a central brace for spreading apart and bracing the 
center uprights. The end uprights are connected to
gether at their upper ends by U-shaped wires, on which 
they a,re hinged, and are also connected together lower 
down by flexible tapes or strips, to prevent their spread
ing too far. 

" . 0 . '-
Steam Heallne oC Car8. 

The heating of cars by stearn has at last met with a 
genuine experience with the worst conditions that it 
can expect to ever be called to meet, viz . ,  th,e bitter 
cold and blockading snow of a veritable northwestern 
lllizzard. From the 12th to the 17th of last month a 
steam-heated train on the Chicago and Northwestern 
Rail way struggled with snow and cold on a special run 
from Chicago to Des MoineR, Iowa, 363 miles, and re
turn. Seventeen hours of this time were spent in a 
snow drift. During the trip the temperature of the 
outside air ranged down to 29 degrees below. The cars 
were kept comfortable through all this. When the 
engine was detached to seek release from the snow 
drift, the cars were kept warm with the Baker heaters. 

Steam heating is shown in this experiment to be here 
to stay, despite the cavil of unbelievers, for it has suc
ces!'Cully carried a train through conditions that reach 
the maximum of severity in our latitudes. But H. has also 
been shown that we are as yet only upon the threshold 
of the science of steam heating, for these severe con
ditions have brought out defects that must be removed 
before ordinary train hands can be trusted to carry it 
into a blizzard. We confidently expect that these de
fects will be remedied.-Railway Review. 

same time the valve in the upper inner casing is opened, 
allowing the oil in the pipe , to flow therefrom into the 
outer casing, saving the oil and preventing it from 
washing the sides of the well. In the perspective view 
the pump is shown arranged to work by a weii'hted 
pendulum, the walking beam having also a weight ,to 
balance the pipe. Where a well is too small to allow 
of this arrangement, the anchor can be loaded to hold 
the pump down. 

. . .  , . 
AN IMPROVED TWO WHEELED VEHICLE. 

A two wheeled vehicle in which it is intended that 

OLMSTED'S TWO WHEELED VEHICLE. 

tral section and between the side sections, and com- _ • 0 I .. the seat shall be free from horse motion, and wherein, 
partments adapted to receive passengers are arranged AN IMPROVED WINDOW SILL. should one wheel strike an obstruction, the tendency 
�t either e�d of the boat under a deck �hich e�te�d

.
s I A window sill designed to be strong and durable. and to throw the rider sidewise will to a great extent be 

trom bulwark to bulwark, grated floormgs bemg al - h' h h t ' I ' 11 t t fi  . h obviated, is illustrated herewith, and has been palented . . w IC w en se In p a(le WI presen a nea DIS , ex-r?,nged beneath these �ecks. The air and water . tight eluding rain and snow, and protecting the wall of the by Mr. Henry K. Olmsted, of Victoria, Ill. The thills 
Side compartments, bemg above the ?entral sectlOn ?r building, is illustrated herewith. and has been patent- are rigidly clipped to the axle, the shafts being con-
compartment, render the boat practically non-capslz- d by Mr Hy ek Bre r of N P M' It ' nected in front of the wagon body by a bar with bifur-

bl h'l  h . . e .  n ue , ew rague, mn. IS . , a e, w 1 e t e aIr spaclls are deSigned to be of sutH- f bl ad f ' t I f ' f t I cated ends In the forward face of each thill above . . . . pre era y m e 0 Iron or s ee , 0  one piece 0 me a ' .  ' 
Clent size to safe Iv float the boat WIth Its largest prac- t ' th d' h ' I d I t h ' h the axle is pivote' dm"a curved arm the other end of 
t' bl I d 

- cas m e or mary way. avmg a  e ge or p a e w  lC , . , 
Ica e Oil. . I rests 011 the wall of the building and' a.n ornamental or which is carried upward through the end spaces of the 

... . . . . 

. . .  , .  
CIJIlIe8e 'rrade (Jnlon8. large engine indicat

ors, to introduce a 'fhe Minister of the United States at Pekin, China, 
small one that is at transmits to the State Department at Washington an 
once compact, accu- interesting article on the Chinese guilds, in which it is 
rate, and convenient. shown that every branch of business and every trade 
It is nickel plated, is arbitrarily controlled by these despotic organiza
incased in v e  I v e t- tions. The trade unions boycott oppressively, regulate 
lined leather case, hours. apprentices, c;:ause strikes, and adjust prices in 
and has an attach- a very complete manner. The guilds all have guild 
ment for indicating halls, with very expensive decorations, they being ar

the rotation of a ranged for use of the members somewhat as are OlIr 
shaft or spindle, as club hOlIses. The methods of the trade guilds are 
shown in the accom- somewhat novel. One member of the gold leaf craft 
panying cut. It is a at Soochow recently violated the rule, and took more 
useful addition to a than one apprentice at one time. His union punished 

BREUER'S WINDOW SILL. 
mill manager's or machiuist's outfit. Messrs. Harding i him by.bitmg him to death. The l�nion w� composed 
& Son make all kinds of self-registering indicators, from , of 123 men, a�d each member set hIS te�th m t�e fle.sh 
four to seven fignres. for steam engines, turbines. I of th? offendmg brother. Othe� p�naltles for slIgh� m
shafts, and machinery in general. Messrs. Stoddard, I 

fractIOns of rules are : the furmshmg of a th�a�rICal bifurcated bar, the thills and arlllS being connected by 
Lovering & Co., 152 Congress St. , Boston, Mass., are ' �erformance, .a feas� for o�er ten, and quantities of a coiled spring. of such tension as normally t.o keep the 
their sole agent!! in this country. I lIquors. While their rule IS. undoubtedly, very des- upper ends of the arms in contact with the rear mem-

e • 0 • .. I potic, the minister considers them not altogether harm- bers of the bifurcated bar. At the rear end of each of 
AN IMPROVED FOLDING CLOTHES FRAME. ful, as they administer justice and compel their mem- the thills is also secured a curved steel bar or bracket, 

A simple form of folding clothes frame has heen pa- bers to act honestly. to an eye on the outer end of which is attached one end 
tented by Mr. Samuel F. Burgess, of West Morris, - • • •  .. of a coil spring, the other end being connected with one 
Litchfield County, Conn., and is shown in the accom- AN IMPROVED PUMP. end of a transverse semi-elliptic spring on the bottom 
panying illustration. in a side view, folded, and as eX- I An invention providing means for securing a pump of the wagon body. This attachment lIlay also be ap
tended for use. It consists principally of two central I in place in a well. and for preventing oil or water from' plied to other styles of vehicles. 
braces connecte/il to the upper ends of the end uprights running down in the well and washing its sides. also 

providing the pump rod with a valve for allowing the 
water to be drawn out when removing the pump from 
the well, is illustrated herewith, and has been patented 
by Mr. Stephen La Point, of Yankton, Dakota Ter. 
To the body portion of the pump are pivoted arms or 
spurs, which project through openings in a loosely fit
ting conical sleeve, the upper end of t,he sleeve heing 
screwed on the lower end of a larger val ve casing. The 
plunger is operated through a stuffing box in the lower 
end of the casing, being connected with an upwardly 
extending pipe by means of a coupling, in which a vai;1t� 
is arranged, while above this coupling, and within the 
outer casing, is another valve casing, with which the 
upwardly extending pipe is also connected. In insert
ing the pump in a well the casing and conical sleeve are 
so held up that the arms or spurs will not project be
yond the sleeve, but after the pump has been lowered 
to place the spurs will be thrown outward, as shown in 
dotted lines in the sectional view, and into engagement 
with the sides of the well, thereby holding the pump 

I firmly in position. To remove the pump, as the casing 2:>,,\�� .'\\.;<. and sleeve are drawn u p  by means of the pipe, the spurs 
are disenliraaed from the lIideli of the well, and at the BURGESS' CLOTHES I'UD. LA POIIT'S PlJIIP. 
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THE IlU'ROVElI(ENT OF NEW YORK HARBOR. The general operation is as follows : The scoop is 

(Continued f1·om first page.)  dropped down to the bottom, on which it runs upon 
on so complicated a problem, Col. G. L. Gillespie, of wheels. The pipe which connects it to its pump is of 
the United States corps of engineers, then in charge steel, containing a ball and socket joint and including 
of the New York district, was directf\d to make a also a short length of heavy India rubber pipe re-en
survey of the whole harbor of New York. This was forced with steel bands, in order to prevent breakage 
done by order of the Secretary of War through the when the vessel is rolling or pitching in a seaway. By 
chief of engineers. means of a steam jet connected with the top of the 

The survey was commenced in August and completed centrifugal pump, a vacuum is produced within the 
in December, 1884, and reflects great credit on Colonel pump and pipe, under the effects of which vacuum 
Gi Ile;;pie, as well from its thoroughness as from the water rises through the pipes until the pump chamber 
short space of time in which it was done. Soundings is completely filled. Then, on starting the pump and 
were taken by lead line from a tug boat which was opening the outlet valve hitherto closed, it at once 
kept in constant motion over the ground. Every half I 
minute a sonnding was taken and recorded, and every 
second sounding was located by sextant observations 
referred to fixed points on shore, whose geographical 
positions had been determined with great accuracy. 
With regard to the exactness of this method as com
pared with rod soundings, comparative tests have been 
made where part of the ground has been gone over 
by both, and it has been found that the rod sound
ings show a less depth than the line soundings by an 
average of six inches. A fourteen pound lead was 
used, and the line was compared at frequent inter
vals with a steel tape in order to verify its accuracy, 
and when not in use was kept lying in fresh sea water. 
The object of the survey was not only to determine 
just what was to be done to improve the harbor to 
the greatest advantage, bnt it was also designed to as
certain whether any shoaling of the channels had 
taken place. 

lV'II.ll.-'ouOY 

CHANNELS OF NEW YORK BAY. 

The results obtained in this 1884 survey were com
pared with the first accurate coast survey made in 18il5, 
nearly . fifty years before, and no shoaling whatever 
during · this period of years was shown, and it was 
proved that a 23 foot channel had been maintained by 
the natural scour of the ebb tide. begins to draw up matel·ia!. At the upper surface of It was not certain, however, that. a gre!tter depth the scoop, a foot or so above the bottom of the water, could be maintained, and therefore Colonel Gillespie, a water valve is arranged which may be opened or while advocating dredging the channels to a depth or closed by means of a small rope or lanyard. This is 
30 feet at mean low water, with a width of 1 ,000 feet, done from the dpck of th? propeller, and regulates stated that in all probability the only way to maintain the proportions of water and solid llIateria!. The opa 30 foot depth would be to contract the tidal prism 
by meant; of a dike starting from Coney Island and run- erative can tell by the sound of the pum p whether it 

is receiving too much or too little solid material, and ning toward Sandy Hook in a general southwesterly sets the valve accordingly. direction, on the ground that the contraction of the In dredging, the hoat is made to ad vance at the rate tidal prism would increase the ebb scour. of from one-half to two Illiles an hour, while both pumps Colonel Gillespie's report was referrerl to the board are driven as fast as may be. It is very important to of engineers for fortifications and rivers and harbors, 
who generally concurred in Colonel Gillespie's plan. It drive them to their full capacity, as they possess a 

d t · 1  . .  th d·k f th critical speed below whi"ch their efficiency is greatly was propose 0 eave an opemng m e l  e or e reduced. The boat thus tra\'els down the channel, Coney Island channel, which is, to a large extent, used dragging with it the scoops, which are continually .rakby the Coney Island and Rockaway steamboats and by ing up the ground, which, as fast as it is loosened, is oyster smacks and other small vessels from the Great drawn up through the pipes by the pumps. The suc-South Bay and other points on the shore of Long tions are attached to the sides of the boat about midIsland. Such a dike would close the 14 foot and East 
channels. But these two are avenues of comparatively 
little importance, and their closing would be fully justi
fied were the Main channel and Swash channel thereby 
benefited. 

ship, so that they are unaffected by pitching, while, 
owing to the great width of the boat, its rolling is so 
slight that they are not thereby disturbed. 

As soon as the ice permits, work will be in full pro
gress ovel· the channel. At the present time a 600 ft. 
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a monument of hydrography. It is proposed, in spring, 
to execute a second survey of similar character, in order 
to ascertain whether any change has occurred during 
the winter storms. A survey made at the close of the 
work, in Deoolllber, 1886, and another made before 
work commenced, in the summer of 1887, showf>d that, 
instead of shoaling, Gedney's channel had slightly deep' 
ened during t.he winter. 

As the work is now being executed, there is every 
promise t.hat in a short time the harbor of New York, 
as regards approaches, will be excelled by no harbor on 
the Atlantic coast, as it is excelled by none in the 
world in the anchorage and shelter it affords vessels 
when they have once entered it. 

Up to the end of 1885 this work was in charge of 
Colonel Gillespie, corps of engineers, who is now sta
tioned in Boston, and who was succeeded by Colonel 
Walter McFarland, corps of engineers, who is at pres
ent in charge. 

• I .  I • 
Steel Pipe •• 

According to the Chicago Tribune, the piping for 
natural gas to that city will be made as follows : 

A mild steel disk of the required size is folded under 
heat by several applications of specially designed mao. chinery into the structure of the steel, and made proof 
againt rust, even muriatic acid producing no effect 
upon the meta!. It is then drawn cold over mandrels, 
which has the effect of producing the form of a tube. 
It is then put upon a mandrel and rolled to any de· 
sired length. It is next cleaned with acids and treated 
to a preparation of tin, inside and out, which perme
ates its thickness and increases its tensile strength 25 
per cent. The result is very similar to that reached 
in steel wire. 

An idea of the strength and temper of the metal 
so treated may be gained from the fact that receivers 
have been produced under this process whose thick
ness is 41-1000 of an inch and whose bursting pressure 
is 600 pounds to the square inch. The com parative 
cheapness of the process is shown by the following 
flgures : 

A twelve inch steel piping, whose bursting pres· 
sure is one thousand and one hundred pounds, can be 
sold at a handsome profit for $74.67 per hundred feet, 
while the cost of wrought iron and cast iron piping 
of much less bursting pressure is $211. 25 and $150 reo 
spectively. Another interesting comparison is as fol- . 
lows : Twenty miles of twenty-four inch seamless 
steel piping one-eighth of an inch thick will weigh 
three million pounds. The same piping, if it could be 
made of' welded iron-as a matter of fact it cannot
would weigh 12, 600,000 pounds. The same piping 
made of cast iron wi1l weigh 26,755,000 pounds. In 
each case the bursting pressure of the steel is nearly 
twice that of the iron, and in addition a glass surface 
and a "  positive " (non· leaking) piping is warranted. 
The piping will be made in all sizes, from thirty-six 
inches in diameter, and even larger if required, t.o the 
smallest used, and will probably . be in lengths of 
twenty jeet. 

.. 4 • • • Estimates were made of the expense of improving 
G d ' rl th M ·  Sh· h 1 1 ·  ·t t channel of a nearly uniforlll depth of twenty-six feet 

Lit tle Tblngs tbat Kill . e ney s an e ain Ip c anne , p acmg I - a has been secured through Gedney's challnel. 'fhe sev- .  . . about $1,000,000 : but as this did not allow for the Tn- eral soundings of the channel were located in the Illost At . varlO.us tImes th� newspapers have warned the 
crease of 30 per cent due to scow measurement of dredg- 'pubhc agamst swallowmg the seeds of grapes, oranges, 
ings, because it referred to material in place, the total etc., because of the danger of such substances getting 
cost of this estimate rises to $1 ,370,000. into a slllal l intestiual bag, or cul·de-sac, called by doc-

As the act appropriating the $200,000 specifically stated tors the appendix vermifonnis. This is a receptacle 
that it should be applie(} to Gedney's channel, bids formed at the junction of the large and small intes-
were asked for to do the work there, and it was com- tines, but its use or object no physician knows. It 
menced by hydraulic excavators, with large cent.rifugal has been thought to be a rurlimentary or incomplete 
pumps, w:hich raised the material from the bottom. formation-or possibly some meaningless sllrvival of a 
These excavators were not self-propelling. A tug boat lost anterior type. At any rate, its existence, while 
was used to tow them up and down the channel. By presenting no apparent " reason for being," as the 
their use a general increase of two feet in depth over a French say, is. on the other hand, a positive and con-
width of 1,000 feet was obtained. Before this first ap- stant source of danger, because of the liability of its 
propriation was exhausted, a new appropriation of becoming t.he receptacle of some undigested seed or 
$750,000 for general improvement of New York harbor other indigestible subst.ance. In that case it produces 
was voted, August 6, 1886. The matter of the expendi- a state of inflammation, which, in nearly all cases, 
ture was referred to the board of engineers, w ho decided proves fatal. Fortunately, but few !leeds among the 
to apply the appropriation to dredging only, as it was great number so heedlessly swallowed seem to get 
not thought that the dike was needed, for the present into this little death trap-although any one seems 
at least, as in any event the channels wonld have to be likely to lodge there. Perhaps more cases of inflalll-
deepened. 

-
mation of the bowels than the doctors suspect may be, 

We illustrate the apparatus now in use by the Joseph in reality, due to this obscure and disregarded cause. 
Edwards Dredging Company, who are the sole con- One sad case which to·day produces a feeling of deep 
tractors under this appropriation. Their fleet of vessels �'�,.' �\ �\ -� -- regret among thousands, and" which plunges a family 
comprises three propellers, each fitted with two Ed- DREDGING SCOOP AND SUCTION PIPE. into overwhelming grief, occurred in this city recently, 
wards centrifugal pumps and two dredging scoops con- in the lamented death of J. Robert Dwyer, the much 
neeted by pipes with the pumps. Each vessel is divided accurate possible manner. Tripods, or other fixed esteemed adjutant of the governor's foot guard-a man 
by bulkheads into tanks for the reception of the dredged stands, were erected in the water on one side of the whose place that corps cannot make good. His case 
material. In the bottom of each of the tanks are val ves, survey, on which platforms were mounted. Upon these so batHed the physicians that an autopsy was had. 
worked by horizontal valve wheels. By proper con- . transits were placed, with attendant engineers . . A boat and that revealed a piece of peanut shell in the ap· 
duits the dredged material can be delivered to any one I was then allowed to drift down the channel withi n a pendix vermiformis.-Hartford Times. 

of the tanks, according to the way in which the given range, with the tide, and soundings were taken 4 I .  I .. 
chutes are set. I from her stern with a pole terminating in a flat plate, THE annual statement of the lEtna Life Insurance 

The estimated capacity of the plants per working day ! of iron, to prevent penetration of the bottom. Company, which appears in another column, is a strong 
are : No. 1, 2,000 cubic yards; No. 2; 1 ,500 ditto; No. 3, As each sounding was taken the signal was gi ven and financial exhibit. In every department of its business 
3,000 ditto; giving a total capacity of 6,500 cubic yards. the spot wasJocated by tran"it observations. The geo- the lEtna makes a gain. In surplus, $77, 753. 04 ; in 
All the material is taken outside of Scotland Lightship graphical position of each of the tripods (or transit assets, $1 , 074,746. 99 ; in new business, $1, 352,456 ; and in 
and dumped at a distance of about 8 miles from the I stations) had been accurately located beforehand, which insurance in force, $5, 109,365. The lEtna's new business 
Ma.in Ship channel and 5 miles from Gedney's channel, l eliminated any possibility of error. annually exceeds that of any other life insurance com-
in not less than 14 fatho�s of water. This su.·vey was executed during the past fall, and is pany located in the New England States. 
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The Elee'rleal Sewage Proce ••• 

Much attention is being drawn to a process devised 
by Mr. Webster for purifying sewage by means of 
electric action. "This scheme is not, as,we have heard 
it asserted, of " an entirely novel character." As far 
back as 1858 Mr. J. Chisholm obtained a patent for 
treating sewage by means of electricity, and described 
eight methods for effecting his object. Mr. C. F. Kirk
man, in 1870 (No. 2, 653), claimed an arrangement by 
which a continuous current of electricity is made to 
pass through the sewage. In 1873 Mr. F. H. Atkins 
(No. 556) applies •• galvanic, magnetic, or electric ac
tion to . . • tanks, for the purpose of precipitating 
organic or inorganic matters in suspension or solu
tion." Mr. E. H. C. Monckton, in 1874 (No. 265), 
passes sewage through electrified channels, and uses 
windmills as a power to generate electricity for puri
fying sewage. Finally, Mr. F. Herbert, in 1883 (No. 
5,850), proposes an electrolytic process for the treat
ment of sewage, dispensing with chemicals and filter 
beds ; and M. Hermite, the inventor of the electric 
bleaching process, has also quite recently pro
pqsed a method of treating sewage electrolytically. 
But though the general idea of the process is 
thus by no means novel, it is perfectly possible that 
Mr. Webster may have introduced some improvement 
which renders his process both legally valid and prac
tically useful. On,these points it is our duty to suspend 
judgment until fuller and more precise information i s  
laid before the public. The inventor uses n o  chemicals 
save such as are cr611.ted in the water by the · action of 
the current upon the electrodes and upon the sewage 
itself. The quantity of precipitating matter thus 
created will not, it is said, exceed 1 grain per gallon. 
This is a very small ainount, sinc!" according to the 
scheme which the Metropolitan Board of Works pro
pose to apply, 3%, grains of lime and 1 grain of copperas 
are to be used per gallon, and this is considered by 
practical men a very small dose. One great point in 
Mr. Webster's favor is that he does not introduce lime, 
and that his eftluent water will probably therefore be 
free from the dangerous quality of alkalinity. The 
nature of the precipitants generated will of course 
depend on the metals of which the electrodes are com
posed. If these consist, as is probable, either of zinc, 
tin, lead, iron, copper, or aluminum ( ?), the pre
cipitant must be a salt of one or other of these metals. 
Salts of tin and zinc are, of course, inadmissible in 
sewage t.reatment on account of their highly poisonous 
nature. Metallic aluminum is, we fear, as yet too 
costly. The choice then seems to lie between iron and 
copper. Now, it seems to us that a pound of iron in 
the shape of copperas can be bought more cheaply 
than a pound of iron first brought into the metallic 
state and then redissolved by the action of the electric 
current. That in Mr. Webster's process the precipi� 
tate will be buoyed to the top by the hydrogen gas re
sulting from the decomposition of the water is a mat
ter of course. 

We are by no means surprised that the suspended 
matters are said to be precipitated by the electric cur
rent just as are carbonaceous and llletall�c particles 
in· air. 

As regards the working cost, experiments made on 
the small scale seldom furnish a correct basis for cal
culating the cost when it comes to actual practice. Mr. 
Webster will have the advantage of competing with 
one of the most anti-economical schemes ever pro
jected. If his deposit is useful as mannre, London may 
at least be saved the crowning extravagance and waste 
of conveying manurial matters away and casting them, 
not upon the land , but into the sea to poison the 
fishes.-Electrical Review. 

••• • •  
Light f'rom Iocande.een' Bodle •• 

Referring to the above subject in a recent number, 
the Revue Scientiflqu,e pointed out that although it is 
generally admitted that when a solid body is heated it 
be�ins, at about 5250 C. , to emit red rays, to which are 
successively added radiations more a.nd more refrangi
ble as the temperature increases, t,he investigations of 
M. Weber have led to different results. By observing, 
in an absolutely dark room, either an incandescent 
lamp, excited by a current of gradually increasing in
tensity, or plates of different metals heated by a prop
erly adjusted Bunsen burner, he found that the emi!'
sion of light begins at a temperature much below that 
above mentioned, with the production of very pale gray 
rays, the refrangibility of which is equal to that of the 
yellow and- greenish-yellow rays of the central spec
trum. As the temperature rises, the light emitted grows 
yellow, and gives in the spectroscope a wide gra.y band, 
whose center is tinged with grayish yellow. At low red, 
a narrow red line appears at one side of this band; and 
almost at the same timfil a green band, lar�e and of 
!Slight intensity, appears at the other side. The t.em
perature still rising, the spectrum !!preads both toward , the red and green ends; and M. Weber further as(,.6r
tained, by means of a t.hermometric element soldered 
to the plates, that the first traces of gray light are 
emitted at a temperature varying with the nature of 
the plate-about 396" C. for platinum and about 3770 
C. for iron. 

J,ieutifi , !meri,au. 
A Two 1.1'00' Gauge Rail road. optics .of Senor Ruiz (Ecnadorian consul at New York 

An interesting account of the Bridgton & Saco Rail- and son-in-law of the president of the republic of Ecua
way, one of Maine's two foot gauge roads, is given in dor) and those of his fellow travelers dilated with 
the Boston Tmnscript by Chas. O. Stickney. He says astenishmeut. 
that South American railway projectors have lately From the report of Treasurer Burnham, ol the Bridg
been examining the road with a view to using the idea ton & Saco Railroad, we learn that the total cost of run
in their work. From this account we take the follow- ning and maintaining the road for the first year, includ
ing : The origin of the two foot road is of recent date. ing taxes, repairs, insurance, salaries, damage and 
Its inventor, Mr. George E. Mansfield, of Boston, only waste, oftlce expenses and all the incidentals, was only 
a few years ago first demonstrated its feasibility by a $ 1 5,248.31.  Passengers carried, 12,355 ; passenger mi le
ten inch gauge road, a little over one-eighth of a mile age, 173,835. Freight carried, tons, 6,962 ; freight mile
long, in Hyde Park, Mass., adown whose straight sec- age, 92,926. And the road could easily do double this 
tions and shaJ:p curves, on a little open car, run simply amount of business at hardly any increase of expense. 
by gravitation, which " that crank Mansfield," as he For further information, letters addressed to J. A. 
was then termed, safely carried members of the legis- Bennett, superintendent Bridgton & Saco Railroad, 
lature, of the press, and other representative men. Bridgton, Me., will be cheerfully answered. 
Next, the Bedford & Billerica. two foot road, eighteen Our road was built five years ago, and in all this time 
miles long, the charter for which was obtained after a not a passenger has been injured, not an engine nor 
protracted struggle, which proved the entire practica- car overturned or derailed, not a smash-up of any kind. 
bility of the theory. For business reasons purely, in a What better record could be had 2 
year or two, the rails and rolling stock were sold to the There are four other 2 ft. gauge roa,ds in Maine, the 
Sandy River Railroad Company, in Maine, where they Sandy River, the Monson, the Franklin & Megantic, 
are successfully used to-day. and another whose name I cannot now recall, varying 

As our narrow gauge road, the Bridgton & Saco from 15 to 1 8  miles in length. 
River, which taps the Portland & Ogdensburg (stand- A few words, in conclusion, in regard to the two roads 
ard gauge) at Hiram, sixteen miles west of Bridgton to be built in the southern part of this continent, the 
and forty miles west of Portland, is a representative, possible adoption by which of the plan of the little 2 ft. 
and one of the best representatives. of its kind, I will road away down East drew these emissaries from the 
take it for illustration. The general reader, as well as South hither. The Central American road is to be 
ra ilroad men, will readily note its unique, curious, and built by the Honduras North Coast Railway and Im
interesting features. prO\Tement Company, whose president, S. B. McCal'nico, 

The road was built in the summer of 1882 and the lately inspected our road, and will connect the port 
winter of 1882-83. That winter was notable as one of of Truxillo with Puerto Cortez, in the republic of Hon
the most severe on record, the mercury for weeks at a duras, 1 1 5  miles long, for the development of the trade 
time registering from 5 deg. to 25 deg. below zero, and in tropical fruits and vegetables, native woods, medi
the snow being d eep; which, with the then high price cinal plants, minerals, etc., in which that region 
of materials, made the expense much more than it abounds. The route of the South American road is 110 
would cost to build the same road at the present time. miles long, and extends from San Lorenzo Bay to Is
The exact length of the road is 1 5 '9 miles, independ- barra, about 40 miles from the city of Quito. in Ecua
ent of sidings. The cost of construction was $169,395; dor, the city being the capital of the republic, with a 
of equipment, $26,473 ; total cost, $195, 868. The same population of 90,000, and located at an elevation of 
kind of steel rails can now be bought from 30 to 35 per I nearly 8,000 ft. above sea level among the Andes moun
cent less, and other materials are cheaper ; so that what tains. It is the intention to complete the road to 
then cost about $1, 000 per mile to llonstruct could now Quito, in time, the name of the road being the ' Pacific 
be done for $700. The rails are of steel, Caw bridge & Quito Railway. There is not a railway in the coun
pattern, are 30 feet long, and weigh 30 pounds to the try, most of the traffic being done on the backs of mules, 
yard. Number of ties used per mile, 2,640. ThAre are and it is proposed to build this line to help the trade 
two engines-built at the Hinkley Locomotive Works, of that country with America. 
Boston-each weighing 26,000 pounds, with driving 04 , • • .. 
wheels 30 inches in diameter ; and their power, con- Wa.te. 

sidering their small size and weight, is simply surpris- The complete erasure of the word " waste " from the 
ing, as is shown by the way they conquer steep grades dictionaries, at all events in so far as it has any rela
with h!lavy loads, and force their way with plows tion to industrial products, is, if not quite an accom
through deep snows and huge drifts, by which they plished fact, undoubtedly becoming more and more 
are seldom long detained. The two passenger cars imminent ; and we may thank the chemists of this gen
(built at the Laconia Car Works, New Hampshire) are eration for teaching us how to recover and utilize in
each 45 by 6%, feet. Each seats thirty passengers-one numerable substances which, in their ignorance, our 
person to a seat, there being two rows of seats-is grandfathers threw away. Thirty years ago the man
finished in solid mahogany. and nicely upholstered. ufacturers of iron, gas, and chemicals everywhere 
Between the floorings of each car mineral wool three neglected all but the prime objects of their industries, 
inches deep renders them fire proof, prevents any cold whereas to-day, on the system of taking care of the 
air from passing, and deadeus the noise. These cars are pennies and allowing the pounds to take care of them
run with little jar or noise ou 18 inch wheels, are selves, competition has induced us to regard our legion
equipped with the Miller platform and vacuum brakes, ary by-products as so many integral parts or brall':lhes 
are elegant, cozy, pleasant, comfortable, in short, are of each enterprise. If the intelligent men who have 
every way satisfactory, and compare favorably with .. gone before," and who were looked upon by thei l' 
their more pretentious brethren. The freight ' ('.ars, contemporaries as wise in their generation, could by 
some twenty in number, are 26 by 6%, feet, and carry any chance reappear among us, we might conduct them 
ordinarily a burden of eight tons, although having' a to our gas works, and with a certain pride explain the 
capacity of twelve tons. There are also a baggage- origin of our SUlphate of ammonia, our aniline dyes, 
mail-express car, a combination car, three hand and and our hundred other extracts from coal tar. From 
three push cars, and a snow plow. Adopting the the contemplation of gas we would turn with them to 
truism that the best is the cheapest, the company, some of our smelters and furnaces, and point to the 
while avoiding any hint of extravagan('.6, made com- mineral wool, the cement, the glassware, the pottery, 
fort, utility, durability, and safety a sine qua non. All the fire bricks, and the fertilizer, all derived from our 
the trains are mixed. They ordinarily take one hour furnace slag ; and finally, entering a great chemical 
to accomplish the sixteen miles of road, but have been works, we should show them how the once devastating 
run that distance in thirty-six minutes. The amount gases, so fatal to life and vegetation, are no longer sent 
of coal required for the round trip-thirty-two miles-is free into the air, but are condensed and transformed 
500 pounds. The heaviest grade (200 feet to the mile) is into staple articles of trade, and how by an ingenious 
near the Hiram terminus, and is on a half mile 20 and, to them, undreamed of process we extract the 
degree curve. There is another curve of 18 degrees, precious metals from our exhausted sulphur ores. To 
one of 16, one of 12, one of 11, four of 10 each, and a their wondering question, " How cali these things be 2 "  
considerable number of less degree. we might reply that ail these marvels result from a 

The aforesaid Central and South American inspec- modern and enlightened policy, which, in many coun
tion parties learned some, to them, surprising facts in tries, has fostered every species of research in every 
thE'ir 40 minutes' ride from Hiram to Bridgton. They branch of science, encouraged great minds to ponder 
learned that the little 26,000 lb. locomotive could draw over and gradually unr�vel the mysteries of nature, 
a well loaded train up a grade 200 ft. to the mile ; that and stimulated a general thirsting for that knowledge 
it could easily round 0. 20 deg. curve ; that the seeming which, properly applied, must ever ameliorate our con
recklessness .of attempting to run a train on rails only dition in this " vale of tears. "-The .Age of Steel. 

two feet apart proved a thoroughly safe performance, • , • • • 
so far as any danger of a tip over was concerned, on Bou.e POl.90. 

account of the nearnes!! of the cars to the ground and If the condensed breath collected on the cool win
consequent lowering of the center of gravity; and that dow panes of a room where a number of persons have 
the three eSl'entials of safety, speed, and comfort were been assembled be burned, a smell as of singed hair 
abundantly secured. A striking test of the capability will show the presence of organic lUtter ; and if the 
of the system was made. The viAitors were disem- condensed breath be allowed to rem.' on the windows 
barked at the beginning of the 16 deg. curve, and, for a few days, it will be found, on exaDJ,ination by a 
despite their fears and misgiving when Mansfield, who microscope, that it is alive with animalcules. The in
chaperoned the party, told them the train should round halation of air containing such putrescent matter 
that sharp arc at a speed o( 25 miles an hour, the thing causes untold complaints which might be avoided by 
was done before their very ey... No wonde� tha.t the ciroula.tion of fresh a.ir.-Philadelphia Bulletin. 
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HYDRAULIC ELEVATORS. 

The rudimentary lifts that are familiar to evel:y one, 
and the simplest of which is a cable passing over a pul
ley. carrying at one end the load to be raised and acted 
upon at the other by animal or .mechanical power, are 

Fig, I.-THE DISTRIBUTBR. 
The detail at the left is the hydro·electrical regulator. 
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persons with security was shown at the Universal Ex- I To prevent such effects, a closed lUetallic reservoir, 

position of 1867 by Mr. Leo Edoux. of a capacity a little greater than that of the piston, is 

Every elevator consists of the fol lowing parts : (1) Of interposed between the distributer and the regulating 
a_car fixed to the extremity of a metallic column form- valve with which they are put in communication. The 
ing a piston ; (2) of a cast iron cylinder placed in a well pipe from the distributer stops at the top of the reser
of a depth a little greater than the height of the car's voir, and the one going to the valve descends to the 
travel, and in which moves the colum n  that supports bottom. Under such circumstances, if the conduit is full 
the car ; (3) of various maneuvering and safety appa- of air and the distributer be opened, the water in the 
ratus that permit of making a pressure of water act reservoir will be submitted to the action of the com
upon the piston in order to raise it, and, on the con- pressed air, and the piston will rise at a normal velocity, 
tl'ary, of suppressing such action, so as to allow the cal' the entrance of water being moderated by the regulat
to descend by its own weight ; and (4) of a system of ing valve. Upon the descent, the water in the cylinder 
balancing. will again fill the reservoir, and the air, giving way to 

The general arrangements of the piston, cylinder, and the water, will escape freely into the atmosphere 
car are shown in Figs. 3 and 4. Driven wells are l ined through the distributer. 
with cast iron piping, which constitutes the c�linder of Various systems of balancing have been adopted by 
the elevator. The pistons, which at first were likewise 
of ca!'lt iron, are now made of steel, and are sometimes 
inclosed in a cylinder of polished copper. They are 
composed of steel tubes fixed end to end by internal 
couplings. 

The maneuvering and safety apparatus are quite 
numerous. We shall give 8, few examples of them : 

The distributer permits of (1) putting the piston cyl
inder in communication with the water conduit ; (2) of 
intercepting all communication ; (3) and of putting the 
cylinder in communication with the exhaust pipe. 
Thanks to this apparat us, the car may be made to rise, 
to stop at any point., and to descend. Fig. 1 shows the 
arrangement of the Edoux distributer, which consists 
of a circular slide valve. It is maneuvered in all sys
tems by acting upon a lever, F, by means of a rod, G, 
that is actuated from the car by means of a rope. At 

the top and bottom l imits of the car's travel the dis
tributer is automaticall y  closed through a contact with 
tappets fixed to the car and the malleu vering rod, so as 
to prevent any inattention from causing violent or 
dangerous shocks at the ends of the car's travel. 

the originals of what in our day have taken the name Finally, a system of automatically maneuvered 

of elevators. For these primitive apparatus there have bolts permits only that door to be opened opposite 

been substituted hoists provided with cages, the most which the car has stopped. 

improved of which carry a safety device designed to It has been fouhd necessary, too, to have an ap

hold the cage ill case the cahle should part. This is I paratus for automatically regulating the velocity of 

the kind adopted in most mines. Safety apparatus are the cal'. In fact, as the section of the piston is calcu

numerous, but  the fact must be recogn ized that they lated for a medium pressure, and as the real pressure 

are sometimes wantin�. Apparatus constructed on may undergo great variations, and, on another hand, 

Fig. 2.-APPAB.ATUS FOR REGULATING THE MOTION 
OF THE ELEVATOR. 

these principles are scarcely employed for anything but 
lifting goods. 

It was not till twenty years ago that the idea occurred 
of replacing chain or cable traction by direct-acting ap
paratus, in which the weight is lifted in such a way 
that the cage is always sustained by the column that 
supports it. 

The first type of hyd�aulic elevator designed to lift 
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as the weight of the passengers must also vary, very 
variable velocities might result from the addition of 
these two causes, and such velocities might ill certain 
cases become dangerous. The regulator used is shown 
in Fig. 2. It consists ·of a valve, D, placed in the COll
duit. This valve is provided with a counterpoise, E, 
calculated in such a way that the lever at the extremity 
of which it it! fixed remains in a vertical position

· 
for the 

proper velocity of water, either ill one direction or the 
other ; that is to say, for the ascent or descent. The 
valve closes the aperture, A or C, and, as the quantity 
of water distributed is diminished, the velocity of the 
elevator is regulated. The passage of water through 
the conduit, B, is permanent, and in this way such 
shocks as might result fl'om the abrupt and entire clos
ing of the orifice by the valve are prevented. 

It has occurred quite recently to Mr. Edoux to add 
to his apparatus a safety device against the effects of 
air in elevators. The necessity of this was recognized 
from the following circulllstances : 

During the repairs of a.ll kinds to the water mains of 
cities, the pipes become empty. When the work is 
finished the water is tumed on, and . the air that has 
taken the place of the water may be strongly com
pressed in the conduit. If, at such a moment, the dis
tributer of an elevator be opened, the compressed air 
may act violently upon the piston and give the appa
ratus an ascensional motion that cannot be controlled 
by the regulating valve, since the latter is arranged for 
operating under the action of water. The con8equence 
of so sudden an ascent or descent may prove fatal it' the 
passenger, losing his coolness, commits the imprudence 
of leaving the car while in motion. 

Fig. 4.-DIFFEBENT SYSTEMS OF BALANCING. 
1. Original Edoux system. 2, 3, and 4. HeuJ:'tebise system. 5. New Edoux sYlLtem. 

Fig. 3.-GENERAL VIEW OF THE NEW EDOUX 

ELEVATOR. 

constructors. A rational system must consist of two 
parts, one fixed and the other variable, by reason of the 
fact that the piston varies in weight, according as it is 
plunging into the wat.er or emerging from it. Up to 
recent times this result has been obtained mathemati
cally in a very simple way, in Mr. Edoux's apparatus 
(Fig. 4, No. I), by means of chains fixed to the car, pass· 
ing over pulleys, p, at the upper part of the building, 
and carrying countel'poises, C. When the elevator is 
rising, these counterpoises and the chains descend, and, 
as a general thing, within hollow cast iron columns, 
that serve at the samE: time as a guide to the car. 

With chains whose weight is proportioned to the vol
ume of the piston, the latter is balanced . Let us, in 
fact, suppose the elevator at the center of its travel 
(Fig. 4, No. 1), then, the two lengths of chain, B B', 
counterbalancing each other, the counterpoise, C, in 
order to produce an eqUilibrium, will have to represent 
the weight of the car, a, and of the piston half immersed 
in water. If the piston rises a certain distance, a meter 
for example, it will increase in weight, p, equal to the 
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volume of water that has taken its place in the cylin
der. The part of the chain to the right of the counter
poise will have become two meters longer than _that 
near the car. In order that an eqUilibrium may be 
maintained, the t wo meters of chain must equal the 
weight, p, and the meter of chain must therefore 

' l P welg \ 2' 
The conditions of a permanent equilibrium in all po

sitions are, therefore, the following : (1) Counterpoise 
equal to the weight of the car and semi-immersed pis
ton ; (2) balancing chain, weighing to the meter half of 
the weight of the volume of water corresponding to a 
displacement of one meter of the piston. 

This system of overhead balancing presents certain 
inconveniences, and there are sometimes difficulties in 
the way of installing transmissions above. Various 
other arrangements have beeu devised, and, to cite 
only what has been done in France, we may mention 
the Heurtebise system (Fig. 4, Nos. 2, 3, and 4). This 
system is based upon the use of a compensator formed 
of t wo cylinders, 'A and C, one of which receives the 
pressure of the watel', while the other comIllunicates 
with tbe well of the elevator. In these cylinders moves 
one piston in COlllmon, D, whose weight compensates 
that of the car and the column-the whole constituting 
a sort of hydrostatic balance. 

It will be remarked that if the travel of the piston 
and compensator are in the ratio of 1 to 
10, the latter wi l l  have to have a weight 
and section ten times that of the former. 
So the trouble with this system is the 
difficulty of establishing and maneuver
ing so large masses. Besides, the com
pensator balances nothing but the invari
able part of the dead weight. The ar
rangements adopted for counterbalancing 
the variable part of the load have farther 
complicated the apparatus. 

The successive arrangements to which 
recourse has been had are shown in Fig. 4 
(Nos. 2, 3, and 4). The first consists in 
the use 'of chains, F, and counterpoises, 
G, which are huge by reason of the ratio 
of the travels. This arrangement ope
rates under the same conditions as the 
balancing by counterpoised chains shown 
in Fig. 4 (No. 1). An endeavor has been 
made to attain the end by the action on 
the compensator of counterpoises, P, fixed 
to the extremities of large levers, T, 
whose variable inclination, connected 
with the motions of the compensator, 
vary the action exerted upon it (Fig. 4, 
No. 3). 

Finally, an application has been made 
of oscillating cylinders (Fig. 4, No. 4). 
The cylinders, K, being in a horizontal 
position when the elevator is in the cen
ter of its travel, the action of the piston 
is null, but if they are revolving on their 
axes in one direction or the other, the 
compensator will receive a vertical thrust 
from them whose energy will increase in 
a certain proportion in measure as they 
depart from a horizontal position. How
ever, it must be remarked that, to the 
detriment of the useful effect, while the 
modification of the weight of the piston 
is always equal per unit of distance tm-
veled, the same is not the case with the vertical com
ponent of oscillating pistons. These latter must, be
sides, be provided with special accumulators, M, which, 
although they prevent variations in the pressure of 
water conduits, and diminish the surface of the pis
tons, are nevertheless a still further complication of 
the apparatus. 

Mr. Abel Pifre has recently replaced the apparatus 
for bala.ncing dead weights by a float that receives a 
thrust which counterbalances the useless weights. 
This float is placed at the lower extremity of the piston 
supporting the car. This is one of the simplest of 
solutions, but no regard is paid to the variations in 
the weight of the piston. 

From what precedes, it will be seen that the system 
of balancing by weights and chains is the completest 
and least complicated. Originally, when the pistons 
were of cast iron, !.t was even the only one applicable, 
and it is only as a consequence of the progress of me
tallurgy that the system of balancing beneath has be
come possible. 

Mr. Edoux has adopted a new arrangement of this 
kind without in any way modifying the principle of 
his first one. The chains and counterpoise play ex
actly the- same role as before, the transmitting parts 
alone being shifted. In this new arrangement (Fig. 
3, and Fig. 4, No. 5), the cylinder terminates at the 
top in a tight metallic box of small size, in which 
are inclosed all the transmitting and guide pulleys. 
A chain passing beneath the piston winds around 
these pulleys and supports an annular counterpoise 
through' which the piston passes, and which runs 
up and down the entire length of the cylinder. 

Ititufifi t �tutritau. 8j 
In determining the weight of the counterpoise and PROF. ABA GRAY. 
chain, regard is evidently paid to the influence of The great botanist who did so much for American 
the liquid in which they move-a circumstance that science, and who contributed as much or more than any 
is an advantage, for, in fact, it involves an increase other scientist of this country to its reputation abroad, 
in weight per meter of the chain, and, as the weight died at his 

'
home in Cambridge, Mass. , on the evening 

that the latter has to support remains the same, there of January 30, 1888. For several days he was in a semi
results a further guarantee of safety. MO

. 

reover, in I conscious state, from w. hich he never rallied. For over 
this system, a breakage cannot affect the safety of a month he had been helpless from paralysis. 
the passengers, nor even occasion any material dam- He was born in Paris, Oneida County, N. Y., on No
age. vember 18, 1810. He studied medicine, graduating 

Mr. Edoux has also introduced an · improvement into from Fairfield Medical College in 1831. He did not 
the distributer, which he maneuvers through a small practice his profession, but devoted himself to botany. 
hydro-electric apparatus (Fig. 1). This auxiliary motol' A few years later he received the appointment to the 
is a multiplier of force. position of botanist to the Wilkes Exploring Expe-

The maneuvering lever of the distributer is connected dition. This was about 1835. But as delay after delay 
with the rod of a small hydraulic double-acting piston, occurred he became weary of waiting, and resigned the 
C, which is provided at the center with a distributing position. In the period of waiting he began work upon 
cock. Four pipes end in this, one leading water under Torrey and Gray's H Flora of North America," whose 
pressme, two carrying the water to the extremities of first volume appeared in 1840. 

the cylinder, and one allowing it to escape. The cock The chair of botany in the University of Michigan 
is maneuvered through levers which carry, each of was offer�d to him, which he accepted on condition 
them separately, two counterpoises, B. At rest, these that �e be allowed a year of study in Europe. He was 
levers are raised, and the counterpoises bear against one of the first professors appointed to a chair in the 
two spring tappets which are set free by passing an young college which has since acquired a high stand
electl"ic. current into the electr08, A. The levers are iug among the country's educational institutes. He 
loose under the rod of the cock, and are maneuvered visited Europe, carrying with him the commission to 
through the intermedium of a disk keyed upon the purchase a library for the college. He selected a nu
axis. When one of the catches is fr'iled, the corre- cleus for the collection of books with great j Udgment. 

PROF. ASA GRAY. 
sponding . weight falls, its rod revolves and carries 
along the disk keyed to the axis ; the cock opens, and 
the water acts against one of the faces of the small 
piston whose rod maneuvers the distributer. 

The counterpoises are raised and put back in place 
automatically, by means of a vertical bar connected 
with the piston rod, whose motion it follows. 

In the car, and at each landing, there are two con
tact buttons, by means of which one or the other of 
the electros is made to act. In this way, the ascend
ing or descending motion of the car is arrested. Fig. 
3 shows, in one group in common, the latest improve
ments introduced into the elevators just described.
La Nature. 

A. Monkey'. Trick. 

A few days since, for the third or fourth time within 
a year, a monkey figured as an incendiary, firing the 
well known steam yacht � orma, lying at a wharf in New 
York. It seems to have gone about the job with the 
greatest deliberation, too-gnawed through the ropes 
with which it was tied up, cleared out a match safe in 
the cabin, and then started the blaze in a place which 
only a monkey would have thought of, between the 
deck and the ceiling of the coal bunkers. It tooK the 
crew all night to locate and put out the fire, which was 
filling the boat with smoke, the monkey, whose part in 
the affair was established by indisputable circumstan
tial evidence, being afterward fonnd on an eccentric 
bar in the engine room, quietly grinning over the 
rumpus which it had raised. Fire' and Water suggests 
that monkey risks will be next heard of in insurance 
circles if this Jdnd of thing keeps up. 

It is said that the collection thus selected 
is still looked upon with great pride by 
the . university. He never entered upon 
the duties of the position of professor 
there ; but at its semi-centennial celebra
tion last summer the university conferred 
upon him the degree of LL.D. 

His year in Europ� he devoted to tlie 
study of the herbaria. In these he fonnd 
many examples collected in the early ex
peditious to AmeI"ica. Thus his life work 
was cOlIlmenced in the study of these old 
type specimens of North American flora. 
On his return, he resumed work upon 
the flora, the second volume of which 
appeared in 1845. Three years earlier, he 
began his long service in Harvard Col
lege, accepting', in 1842, the newly estab
lished Fisher Professorship of Natural 
History. He died while still an occupant 
of this chair, though relieved from the 
duty of teaching and care of the botanic 
gardeIl in 1872. 

The herbarium under his charge ac
quired great dimensions, and became of 
imlnense value. He kept up his literary 
pursuits. H i s  great "",rk was the study 
of the North American flora, begun about 
fifty years ago. About 1871, this took 
the fQrm of a work entitled H Synoptical 
Flora of the United States." It is not 
yet finished. Besides this, he wrote many 
monographs and special studies. In 1854, 
his work on the " Botany of the Wilkes 
Expedition " appeared. In 1 859, he pub
lished his work on the " Relations of the 
Japanese Flora to those of North Ameri
ca. " This work, he thought, did more to 
make him known in the old world than 
any other single production. His ed uca
tional manuals attained an immense suc
cess, and it is BOt saying too much to 

affirm that tlie botanists of this continent have been 
brought up upon the pabulum supplied in them. 

His work on the Japanese flora tended toward evolu
tion, and he was one of Darwin's most esteemed friends 
and powerful advocates in this country. At the same 
time he never could find in natural selection It satisfac
tory cause for the law and order he beheld so clearly in 
the world. Like Clerk Maxwell, he found i t an insuffi
cient explanation, and back of it recognized. the exist
ence of a first cause. His religious and scientific beliefs 
are best summarized in his own words : 

" I am scientifically, and in my own fashion, a Dar
winian, philosophically a convinced theist, and re
ligiously an accepter of the ' creed commonly known as 
the Nicene,' as the exponent of the Christian faith." 
His reasons for this position were fully given in a short 
course of lectures before the Theological School of Yale 
(1880). 

He wrote many reviews and other papers for the 
journals of the day. He was one of the regular contri
butors to the Nation, of this city. He was an associate 
editor of the American Journal of Science and A1·t8. 
In the latter paper he published annually the necro
logy of the botanists who had died during the year. 
On his writing table he left the unfinished necrology 
for 1887. 

.. . . . .  

ACCORDING to native journals, Japan can boast of a 
phenomenal giantess. Though only twelve years and 
five months of age, she is said to stand eight feet high 
and to weigh over two hundred and seventy pounds ; 
her hands measure o v er l!ine inches in l pn gth, and her 
feet fifteen inches. 
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Bunulng � ocomotlve. 'With Natnral Gas. 

For some time, it seems, experiments have been 
quietly conducted by Gen. Supt. W. W. Worthington 
and the General Master Mechanic of the Fort Wayne, 
Cincinnati & Louisville road, with a view to the trans
portation of natural gas in tanks, for use in heat
ing and lighting cars and for fuel in the fire box of the 
locomoti ve. 

The experiments have been successful enough to war
rant the hope that the time is soon to come when the 
public will be able to ride on smokeless and cinderless 
cars, and where the entire heat, light, and power come 
from natural gas. The idea at the base of the experi
ments was that the pressure that comes from the 
depths of the earth might force the gas in a condensed 
form into wrought iron or steel receptacles, which 
could be sealed up and carried any distance. then at
tached to pipes and used in the ordinary manner. A 
special to the Chicago Tribune says of it : 

The first trial was made at Montpelier. Ind. , where 
there are two strong gas wells. A wrought iron cylin
der, 18 feet long and 2 feet in diameter, with heavy 
ends screwed in, was attached to the biggest well. The 
cyli nder had been subiected to careful and scientific 
tests at the shops, and was provided with gauges to 
register the pressure. This well has a 
rock pressure of 450 pounds to the 
square inch, and when it was turned 
on, the gauge on the cylinder fairly 
danced round, and in a minute aimost 
came to a standstill, showing the cylin 
der was full and would register no 
more. The cylinder was then hoisted 
into a freight car and brought to Fort 
Wayne. Here it was taken into the 
company's shops and attached to the 
usual natural gas burning apparatus, 
with a • •  regulator " that controlled 
the enormous pressure under which 
the gas had been forced into the cylin
der, so that it flowed out in a steady, 
regular current. This " regulator " was 
manufactured at Pittsburg, Pa. , and 
is in use, it is  said, wherever natural 
gas is used ; and when the gas flows 
through it. it reduces the pressure 
from 450 pounds to the square inch, or 
whatever it may he, to 1� ounces, at 
which pressure natural gas is burned. 
The gauge showed that the gas in the 
cylinder had lost but little of i ts pt'es
sure, and it supplied light to the gas 
burners in the shops for several hours, 
besides heating one large stove and 
one forge. 

1citutifi c �mtri,au. 
A REKARXABLE RAlLWAY WRECK. 

The wreck of two passenger trains on the Rochester 
(single track) division of the New York, Lake Erie, and 
Western Railway, one mile east of Avoca, on Tuesday, 
the 17th of January. was an interesting one, aside frOID 
the sad event connected therewith. The train from 
Rochester, No. 18, was drawn by engine 260, I!'rank H. 

Maynard engineer, and the train from Elmira, No. 107, 
by engine 69, Frank Marsh engineer. The blame has 
been placed upon the train dispatcher, but it would 
seem to be as j ust to attribute the accident to the sys
tem of train management. On the Pennsylvania Com
pany's railways what is known as the " double order 
system " is in vogue. The train dispat.cher will call two 
stations nearest the approaching trains, and issue an 
order to the engineers and conductors of the two trains 
to be affected. For instance : " Conductor D and en
gineer E, train 39, will meet and pass conductor F and 
engineer G, train 40, at York." The operators will 
each repeat the order back to. the dispatcher and wait 
for his " O. K. " before allOWing the trains to proceed. 
On the New York, Lake Erie, and Western a separate 
order is issued for each train, repeated, and " O. K. 'd," 
as common to all systems. 

l'he confusion leading to the wreck near Avoca seems 
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his head completely from his shoulders, so that it fell 
by the side of the track upon the snow. It is apparent 
that the air brakes saved all others on. the trains from 
instant death. Nearly every one received a bruise 
of some kind, but none of them serious. It is seldom 
that two engines more completely wrecked are seen. 
Equal to each'other in every particular, they met and 
stood erect as if to wrestle, their driving wheels wedged 
together, and machinery almost completely stripped 
from the boilers. The accompanying cut is from a 
photograph taken within an hour after the collision,  
by I. F. Moore, of Avoca. It was probably the most 
picturesque wreck, so far as the locomotives are con
cerned, that has occurred in years. 

The unlucky incident is worthy the study of railroad 
managers. The writer is informed that two men, 
working twelve hours each, do the train dispatching 
on the division where the accident occurred, and he 
knows personally of dispatchers who work eight, h ours 
without cessation at their instruments in handling the 
many trains of a trunk line in New York State, besides 
doing a I�rge amount of other telegraphic work, and 
then completing a day's work of eleven or twel ve hours, 
often m ore, in making out the daily reports. This is 
done seven days in the week, and vacations come very 

rarely. Train management requires 
such a clear head that it cannot be 
done efficiently with the dispatcher 
constantly overworked. 

A law limiting the hours of office 
work for a train dispatcher to eight 
would certainl y insure greater safety 
to the public, and. it would seem, en
able the dispatcher to han dle his m ul
titude of trains with greater facility. 
Further legislation to secure the con
stant attention of an operator at his 
instrument, undiverted by the duties 
of ticket agent, baggage or express 
agent, also seems advisable. Accidents 
so destroy public confidence in the 
safety of a railway that not only de
stroyed life and property, but dimin
ished patronage, must be counted in 
footing up the loss. 

'fhe coroner's j ury which investi
gated the cause of the death of Engi
neer Maynard found that an error in 
the train dispatcher's office at Roches
ter. The jury also found : " The com
pany required Train Dispatcher·Sauer
bier to keep an account of and report 
dai ly all cars ordered, received, and on 
hand at date on the divisions of which 
he had supervision. The said divi
sions comprised about 170 miles of 
track, over which 36 trains passed 
daily. His duties as dispatcher re
quired him to serve continuously 
twelve hours out of the twenty-four. 
We recommend that the railroad com
pany employ a person other than the 
dispatcher to keep and make such car 
reports. We further find that Raid 
dispatcher had more duties to perform 
at the time of making such error than 
should have been required. " 

• • •  

The company, being satisfied with 
the tests made that gas could be trans
ported and used in this manner, are 
making preparations to test its practi
cability for use on the road. For this 
a trial tank car of the shape and size 
of those used by the Standard Oil and 
various tank line companies of the 
country is being built. It will be of 
steel sections screwed together and 
banded with wrought iron welded on 
at the joints, so as to stand the great 
pressure. This car will be hauled just 
back of the tender, which will only be 
used to carry water, and a pipe from 
it will lead through the regulator 

A REIIARKABLE RAILWAY WRECK-NEW YORK:, LAKE ERIE, AND WESTERN R.B. 
Bricklayers In Fro8ty Weather. 

A writer in the Building News (Lon

placed on the tender to the fire box of the locomotive. 
Its capacity will be equal to as many thousand cubic 
feet of gas as will represent enough tons of coal to 
make the entire trip over the road. At different 
stations along the line, arrangements will be made for 
tapping the wells and filling the tank car at any time 
it runs low. 

It is almost impossible to estimate the enormous 
saving that will follow this use of natural gas for 
fuel. It is said that the Lake Erie & Western Rail way, 
which rUllS through the great gas fields of Ohio and 
Indiana from Findlay, 0 .• to Tipton, Ind. , has a ma
chinist there watching the experiments, which may be 
of colossal value to that road. The General Master 
Mechanic and Master of Transportation of the Pennsyl
vania lines west of Pittsburg are also said to be there 
in the interest of their roads, and the experiments are 
being watched by the rail way world with great inter
est.-A mer. Engineer. 

[The pressure above indicated, 450 lb. per square inch, 
is equal to 30 atmospheres, or the compression of 30 cubic 
feet, of �as into the space of one cubic foot. The ex
perimental cylinder above mentioned, at 450 lb. pres
sure, was capable of carrying close on to 1 ,700 cubic feet 
of gas.-ED. S. A.] 

A THEORY of obesity, proposed by M. Leven ree.ently, 
and described before the Societe de Biologie, is that it 
'8 a .nervous disorder, and to be treated by avoidance 
)f mental and physical fatigue, and a diet of eggs, 
soup, milk, rice, and potatoes. 

to. have arisen from train 18 running behind train 107 
instead of ahead, as usual when on time, and the train 
orders for the two getting confounded in the mind of 
the dispatcher. The dispatcher discovered his error, it 
is claimed, almost immediately, but on calling Avoca 
could get no response, as the operator had left bis in
strument to attend to the duties of baggageman or ex
press agent, it being the custOlll at slllall stations to 
place the several titles and duties upon one man. Train 
18 was fifteen minutes late, and Engineer Maynard 
remarked to his fireman, Frank Marsh, Jr. , that he 
would have to " let her out. " Both trains make high 
speed between stations. They met on a sharp curve. 
Engineer Marsh saw the down-coming train in time to 
pull the air brake lever an(l j ump, his fireman having 
preceded him. Engineer Maynard was on the outside 
of the curve, and presumably did not have as good a 
view of the track ahead, a bit of woods with thick un
derbrush bordering the railway on the inside of the 
curVe hiding the track ahead. 

The curve is a short one, and on ei ther side lies a 
mile or more of straight track, so that ten seconds 
difference in the time of one of the trains would un
doubtedly have prevented the accident. Maynard's 
fireman happened to look ahead from his side of the 
cab at the right instant, sbouted, •• There they are, 
Frank,"  and leaped just as the trains came together. 
Maynard pulled the air brake lever just in . time to 
set the brakes. It is apparent, also, that he put his 
head out of the cab window, ' as if to escape being 
crushed, but the cab was so broken that the hard 
wood frame acted like a huge pair of shean, cutting 

don), referrin g  to a report issued from 
the Foreign Office, which he claims contained nothing 
but what every practical bricklayer in England already 
knows, offers the following substitute, which he thinks 
every bricklayer does not know : 

Mortar made in the following manner will stand if 
used in almost all sorts of weather : One bushel of un
slaked lime, three bushelR of sharp sand ; mix l Ib. of 
alum with one pint of linseed oil, and thoroughly mix 
this with the mortar when making it, and use hot. 
The alu m  will counteract the action of the frost on the 
mortar. 

Test. Cor Sword8 and (JoUa88C8. 
In order to more completely insure the good quality 

of the swords and cutlasses issued to the British navy, 
orders have been given for the following tests to be ap
plied to a large . number of cutlasses which are to be re
pointed and reduced to a uniform blade length of 27 

inches. First the sword is to be subjected to a direct 
vertical pressure on the hilt in a machine specially con
structed for the purpose, and it is required to s"and a 
pressure of 40 l b. without deviating from the straight 
line. 

Then additional vertical pressure is to be applied 
in the machine until t.he sword is bent so that the dis- , 
tance from point to hilt is reduced 3 inches. Finally 
the blade has to be bent round a suitable curved block, 
so that every portion of it partakes of the bend, the 
distance from point to hilt being reduced 2� inches. 
The sword also has to be struck with moderate force, 
back and edge, on a block of oak to test the soundness 
o.f the hilt. j 
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The Liek Ob.ervatory A.troDOlDer •• 

At a recent meeting of the Board of Regents of . the 
University of California, the special committee ap
pointed to �onsider the resolution accepting the resig
nation of Ed ward S. Holden as pre�ident of the uni· 
versity, and resolutions appointing the director of and 
the astronomers in the Lick Observatory, and resolu
tions appointing a secretary and librarian, and also a 
machinist, a laborer, and a janitor, reported through 
A. L. Rhodes. 

'.rhe resolutions, as adopted, are as follows ; 
'l'hat the resignation of Ed ward S. Holden as presi

dent of the university be accepted. 
That Edward S. Holden be, and he hereby is, ap

pointed as director and astronomer of the Lick Observa
tory, subject to the control of the Board of Regents. 

That S. W. Burnham, A.M. , be, and he hereby is, ap
pointed as astronomer, with a salary of $3,000 per an
num. That J. M. Schaeberle, A. M. , be, and hereby is, 
appointed astronomer with a salary of $2,000 per an
num. 

That J. E. Keeler, A.B. ,  be, and he hereby is, ap
pointed astronomer with a salary of $1.400 per annum. 

That E. E. Barnard be appointed astronomer at 
$1,200 per annum. 

'.rhat the following be appointed ; John McDonald, 
machinist, $700 per annum ; Chris. McGuire, laborer, 
$720 ; and Charles Harcort, janitor, $720. 

That a secretary and librarian be appointed. 
That a committee of three regents be appointed, who 

shall be authorized to make necessary arrangements for 
the conveyance and delivery of the Lick Observatory, 
the lands upon which it stands, and the property and 
money in the hands of the Lick trustees, which are 
required by the deed of trust to be turned over and de
livered to the Board of Regents. 

The com mittee to which was referred the orders of 
the board relating to the Lick Observatory submitted 
the following report, which was adopted ; 

That the official designation of the Lick Observatorv 
and telescope on Mount Hamilton shall be " The Lick 
Astronomical Department of the University of Cali
fornia. " The balance of the $700,000 given by Mr. Lick 
for the foundation and endowment of the observatory, 
and such other sums as may from time to time be given, 
shall be known as the Endowment Fund of the Lick 
Astronomical Department of the University of Cali
fornia. That students who are graduates of the uni
versity and colleges of like standing shall be recei ved 
at the observatory as students to pursue a higher course 
of astronomy. 

The resignation of the president of the university is 
to take effect when the observatory is formally turned 
over to the regents. Prof. Holden's salary is $5,000 per 
annum. 

• • • • •  
Calcareon. Water. 

The Weavers' School of Aix-Ia-Chapelle writes as 
follows to the Centralblatt f. d. Textil-Industrie : 

.. The reply by another correspondent published by 
you compels us to again take up the subject. The 
writer ad vises to soften the water by an addition of milk 
of l ime. We, however, would most seriously warn 
parties against doing it. It is true that carbonate 
of lime in water can be precipitated by milk of 
lime, because the excess of carbonic acid, without 
which the lime cannot remain in solution, becomes 
fixed. But the vital question in the matter is, How 
much milk of lime is to be added ? The operator 
would have to know to a n icety how much car
bonate of lime is contained in the water, and how 
much caustic lime is contained in the Icilk of 
lime. 

" But can this be established with precision in 
every case ? To be added to this difficulty is the 
fact that milk of lime cannot be kept in the open 
air, because the caustic lime will change into car
bonate of lime, whereby the entire solution loses 
its strength. The greatest danger, however, is  
that the operator will add ·too m uch milk of lime 
to the water, which addition, in place of making 
the latter softer, will make it very hard ; andlif he 
uses it at once, when the reaction of the water 
containing an excess of milk of lime is still alka
line, he may experience a number of undesirable 
accidents, both in washing and dyeing. 

.. The main point of the question, however, has 
not been touched upon at all by the respondent. 
The hardness of the water is most generally due, 
not to carbonate of lime, but to sulphate of lime 
(gypsum). Can this also be precipitated with 
m i lk of lime ? As we stated in our answer, no
thing is good except the addition of solution of 
soda to the boiling water, which process has time 
and again shown its efficacy, and has therefore 
stood the test of experience. The gypsum is 
thereby at once converted into carbonate of lime, 
and since all excess of carbonic acid has been expelled 
by boiling, it is precipitated at once." 

J'titutifie J.mtrieIU. 
.6. SIIIPLE COPYING PRESS. 

We iilustrate in the present issue a very simply con
structed copying press. Its construction is so clear 
that little description is required. It was devised by 
Mr. O'Rourke, one of the constructing engineers of the 
Poughkeepsie bridge. A wooden cam rotates in suit· 
able bearings, and when turned, by pulling forward 
the lever, forces the platen downward upon the copying 
book. When the lever is pushed backward, it not only 
relieves the platen from pressure, but also raises it. 
This it does by a short chain or wire attachment which 

A New Depar&nre In Braz1nlr and Weldl n g_ 

Mr. Thomas Fletcher, the well known gas engineer, 
writes to the Journal of the Society of Arts, London, as 
follows ; 

.. The cheapening of oxygen by Brin's process of 
manufacture has put into the hands of metal workers 
a new power. I have recently made a few experiments 
with the compressed oxygen and coal gas, and founo 
that with � inch gas supply a joint could be brazed in 
a 2 inch wrought iron pipe in about one minute, the 
heat being very short, the redness not extending ove r 
1 inch on each side of the joint. The appearance of 
the surface after brazing led me to experiment further 
with welding-a process which is not possible with 
ordinary coal gas and air, owing to the formation of 
magnetic oxide 011 the surfaces. Contrary to my ex
pectation, a good weld was obtained on an iron wire 
Va inch diameter with a v(·ry small  blowpipe, having 

, an air jet about i. inch diametpr. 
" This matter req uires to be taken up and tried on a 

large scale for such work as welding boiler plates, 
which, it appears to me, can be done perfectly with 

, far less trouble than would be required to braze an or
I dinary joint. The great advantage of this would be 
that the boilers would require no handling, but could 
be welded with an ordinary large blowpipe In position, 
and with about one· tenth the labor at present neces
sary. The cost of the oxygen is trifiing, and it is  evi
dent from the results obtained in brazing that the 

<:::'r �� consumption of gas would be considerably less than 
�'S.� .��"-""-... one-fourth that necessary with an air blast, irrespective 

A SI1IPLE COPYING PRESS. 

is wound around the axle or drum to which the caUl is 
attached. It is all made of wood, except as regards the 
nails or bolts and the chain. 

. , . . .. 

of the fact that welding is possible with an oxygen 
blast, whereas it is not possi ble if air is used. The 
surface of iron heated to welding h eat by th is  means 
cOllies out singularly clean and free from scale, and a 
small bottle of compressed oxygen with a blowpipe and 
a 1ll0l1erate gas supply would make the repairs of ilia 
chinery, boilel·s, brewing coppers, and other unwie l ' I '· 

AN IMPROVED STEAK BOILER. apparatus a very simple matter. The trouble and d i lli-
A steam boiler designed to give a maxilllUIIl amount culty of m aking good boiler crowns, which so fre

of heating 8urfac,\ in order that steam can be gener- quently come down, would be very small indeed when 
ated with the smallest possible amount of fuel, has been the workman has an unlimited source of heat at com
patented by Mr. Oliver H. Gentr)', of Opelousas, La. ,  mand , under perfect and instant control. " 
and is represented in the accompanying illustration. .. , • , .. 
The boiler is preferably set at an inclination, as show n  'rhe !lIa n nfacln re 0 '- A l u m l n nm. 

in the view i n  perspective, and each of its ends consists Works for the manufactu re of sodium by the Castner 
of a circular drum, through which extend fille tubes, process and its conversion into aluminum under the 
passing through both front and rear drums, these flue pl·ocess of Mr. James Webster are now being erected by 
tubes bei ng surrounded by water tubes, opening into the Alum i n ll Ul  Compan y, of St. Mary A xe, London, 
the interior water spaces of the drums. A mud dru lll at Old bury, near Bil"luinghal1l, which,  it is expected, 
is arra'i1ged · transversely under the lower side of the. will bring ItII i m portant trade to the d istrict. The 
rear d rum, with which it cOUllIlunicates through a short proces8 of sod ium prod uction, which has been invent
vertical pipe, and a steam drum arranged horizontally ed by Mr. H .  Y. Castner, New York, has al read y been 
over the boiler is in communication with the top por- descri b

·
e(l . 

tion of the water drums at both ends by vertical pipes. By this p rocess the cost of sodium is J;educed from 4s. 
The tubes are expanded in the' tube sheetll, and the to 1s. per lb. , and of al uminum froUl 60s. to less than 
setting shown is designed to represent about the proper 20s. per lb. The al uminum is produced in pigs of 4 lb. 
angle to insure the best circulation. When the boiler weight. The same sized pig of the alloy known as 
is filled, the water in the drums and tubes enti rely aluminum bronze. copppr and aiuminulll , weighs 12 1 b. 
surroundR the fiues, and the products of com bustion , -a fact which strongly i l lustrates the relative l ightness 
after circulating around the tubes until  they reach the of aluminum. Its val ue is  further increased by its ten
rear d rUlu, are deflected downward to i ts rear side, I s i le  strength and its non-liabi l ity to oxid ize. It is  ob-

GENTRY'S STEAM BOILER. 

thence passing forward through the flnes to the stack 
at the front, up which they escape. 

vious that the manufacture of this reliable metal 
upon an extel1s ive cOlll luercial scale at a llI uch 
lower cost than hi the r·to invol ves important c()u
sequences to Englilsh lIIetallurgical ind us try. 

The new works at Oldbury occupy 4% aeres of 
ground, and they will be capable of producing 
£300 worth of alu minum per day. The n U Ill ber . 
of men to be employed is not yet definitely decided 
u pon, and . in aluminum manufacture extent of 
production is indicated more by the amount of 
machinery plant than the number of workmen en
gaged . At Old bury there will be four furnaces, 
each with five chambers, for the manufacture of 
sodium, and a n Ulllber of other furnaces which 
have yet to be erected wi l l  be used for IlIakiug" 
chloride of alu minum and the al uminum itself. 
The furnaces wi\l be fired by eight \,,{I Ison gas 
producers. The gas fro ll! these will be carried to 
the furnaces through pi pes, and as there wil l  be a 
separate valve to eaeh furnace. the su pply of heat 
will be regu lated without difficulty. All the c!)al 
consumed at the works will  be brought by canal . 
There is a special creek running into the work!'. 
On the other side of the worl,s runs the l iue  of 
the Great Western Railway Company. Just oppo
site the worl{S, 0 11  the other side of the canal, is a 
III an ufactory of chemicals, and from this establ ish
ment will  come the soda and certain of the other 
materials used i ll the prod uction of alum i n u m. 
At the Solihull works of the company the co
metal is  already being turned out, and is being" 
received with considerable favor. Many meta l 
working firms are using an alloy of  aluminu m  and 
copper-90 per cent of the latter to 10 per cent of 

MOISTURE-PROOF gl ue is made by dissolving 16 oz. IODIZRD starch has been recommended as a substitute 

the former-and express much satisfaction with 
its qual ities. The new works are being rapidly erected, 
and it is expected that full work will be begun in March. 
One of the chimneys, which is 150 feet high, with an 
internal diameter of 6 feet, is already completed ; and 
another, 180 feet in height and 8 feet across at the top, 
is already aoout half built. -Iron. 

of glue in 3 pints of skim milk. If a still stronger glue for iodoform, on the ground that iodoform owes its 
be wanted, add powdered lime. power to the iodine given off from it. 
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Wlnier Care oC Poultry In a Nut.hell. cities ought to be, and what they would be, if we in 
I notice that much interest is shown in the matter of this generation and our successors in the next could 

winter laying of hens. As I have had good success in only be brought in time to know our duty, our urgent 
that line this year, your readers may be interested to necessities, and most imminent dangers. It was little 
know what has been done. that Parliament could do in the matter. It was a 

1. Stock. My brood consists of eight pure Brahma thing for society, for the rich and the poor, for the 
hens, two years old ; ten Plymouth Rocks, and ten of a municipalities, and for the reformers who cried out 
cross between a pure Brown Leghorn cockerel and for them. All the contests between Radicals and 
White Brahma hens, of which twelve are eight and the Tories were of infinitQsimally small importance as 
balance six months old ; one Plymouth Rock and one compared with the question of the preservation' of the 
Brown Leghorn cockerel. lives of the people. In considering the city as it ought 

2. Feed. First thing in the morning a medium feed to be, the first point that r!"quired attention was the 
of three parts wheat and one of corn. In the middle death rate. The death rate of Lond on was remarkably 
of the morning the table scraps from breakfast warmed low, but it ought to be lower still. One of our great
up and a tablespoonful of concentrated chicken feed est sanitary reformers (Sir Spencer Wells) had declared 
from the grocer's stirred in. In the middle of the that the death rate of our cities ought to be reduced 
afternoon the dinner scraps are fed as they run. We to something like 12 per 1 ,000 per annum, which would 
give no feed at night. Water given in an open iron be a reduction of the present rate by about 10 per 
baking pan every morning. 1,000. If the death rate were reduced to 12 per 1,000, it 

3. House. Moderate size, wood floor, two small win- would mean 30,000 lives saved each year in London 
dows, floor raised a foot from the ground, shelter shed alone, and this great result might be achieved with the 
on one side. No artificial heat. Well ventilated. money which was now spent lightly on an African 

4. The Run. Since the middle of October they have war. 
been free to forage in lawn and garden. Some ten years of engineering labor would be neces-

5. General Care. House cleaned weekly in summer, sary, and then we might have absolutely wholesome 
and once a month white-washed with carbolic acid in water to drink and plenty of it to wash in, a rational 
Ve1'Y thin lime wash, fresh hay in nests and roosts and healthy drainage system, pure milk, air without 
rubbed with kerosene. The run spaded up twice in sulphurous fumes in it, cemeteries wholly away from 
the year. the living, systematic precautions against contagion, 

6. Results. But two chickens or hens lost from sick- hospitals reconstructed on - scientific methods, so that 
ness in two years. Pullets began to lay at six months they would no longer be nests of pyremia, no over
of age, the cross-bred laying first-nine to twelve eggs crowding, no ill-ventilated factories, less drink, less 
a day through December and January, thus far. brutal treatment of women and children, more civiliza-

Essex, Conn. E. W. W. tion, more real charity, more true religion. He knew 
-Rural New- Yorker. that the death rate of London was already much lower 

.. , • , .. than that of many large towns, and only half that of 
The F uture oC Great Cities. some Russian and many Eastern cities, but why should 

At Toynbee Hall, London, a lecture was lately deli- we not go further? Why should we not save annually the 
vered upon the subject of the future of great cities by 30,000 lives which sanitary reformers told us were still 
Mr. Frederic Harrison. London, he said, presented the sacrificed to our ignorance, folly, and cri me ? Before 
hugest assemblage of buildings ever piled upon the glancing at the steps that ought to be taken to arrive 
earth, and for three centuries men had been thinking at that result, he might say that there were some 
how its enormous growth could be dealt with. In this things to which he would not consent, even for the 
century the population of London had increased four- sake of the health of the community. He would not, 
fold and its area about fifteenfold. Every year some for example, allow policemen to wash people against 
70,000 fresh souls were added to the population by im- their will, and,he would not let the state take the place 
migration or birth. Every ten years there was added to of parent. Pure water was our first want. He often 
London by immigration alone the population of a city thought that but for the conservative powers of medi
as large as Lisbon or Bristol, and by immigration and catrix natura we should all be dead men in conse
birth together there was added a population as large quence of the impurity of our water supply. There 
as that of St. Petersburg or Vienna. The abnormal were two or three ways in which London could be 
and spasmodic increase of London defied adaptation supplied at moderate cost with wholesome water. At 
and adjustment. The new comers poured in before first he should prefer to try the plan of drawing it from 
London had time to think what she would do with the chalk in the north and south of London, but he 
them. From Charing Cross or the Royal Exchange a believed that ultimately a vast aqueduct must be built 
man must walk five miles before he could breathe down the center of England from Bala Lake or UIles
country air. We lived in smoked-contaminated air in water. 
which trees would not develop to their full size. The Water, like the roadway, was a public and not a 
Thames was but a muddy receptacle of refuse, the wa- private concern. Air, water, and soil were not manu
ter which we drank was at times very near being dan- factures as bread and gas were, and men should be no 
gerous to health, and our sewers poured forth 5, 500,000 more charged by a company for their water than be 
tons of sewage every week. An immense portion of asked to pay toll for walking in Hyde Park. It con
the working popUlation lived in comfortless houses, not cerned the health of us all that no family should stint 
a few of which were miserable dens or squalid cabins i tself in its water supply. The free use of water and 
unfit for human dwelling places. roadways ought to be secured by: public bodies under 

'Vas this monster city still to increase, its dreariness public control, deriving the necessary funds out of 
to grow vaster and its smoke ever thicker ? It might common rates and taxes. Then some day we should 
sound paradoxical, but it was nevertheless true, that have to see to our rivers. There was no positive reason 
while those who had _means were perpetually trying to why the Thames, as it flowed by Westminster Palace, 
get away from London, those who were destitute were should not be as clear as it was at Hampton Court. 
always trying to find their way to it. It should be Factories must no longer pollute its stream with their 
noted, however, that there was nothing exceptional in refuse. Its southern side ought to be embanked like its 
the increase of London. The vast increase of great northern, and the sewage of the town must no longer 
cities was a feature of modern civilization, and was be discharged into it. Another matter which mnst be 
equally to be seen in countries where there was a peas- faced was the great problem of death as affecting the 
ant proprietary and in those where there was a system health of the living, and the problem would be solved 
of great domains. It was 

'
found not only in Europe, by the adoption of the system of cremation, which 

but in Asia, Africa, and America. The problems afforded the only safe means of disposing of the thou
which the consideration of these facts brought to mind sands of corpses which each year are cast upon our 
were very seriom. There was first the problem of hands. Most of the objections to the system were but 
water supply. Our water in London was meager in the melancholy remnants of a childish superstition. 
quantity, inconveniently supplied, various and doubt- Urn burial was one of the most ancient, most beauti
ful in quality, and exposed to immense risk of pollution. ful, and most religious ways of disposing of the. dead. 
The present house cistern system was a survival of It was pure, solemn, and dignified. Cremation de
barbarism and ought to be done away with, together stroyed every deleterious germ in a dead body, leaving 
with all the abominations of bungling plumbing. the harmless ashes for preservation. When it should 

There was next the problem of fire, and we ought to be adopted as a system, the ashes of the greater dead 
realize that. we were behindhand with mechanical ap- might rest in solemn, sacred chapels' in the very heart 
pliances for the prevention of this great calamity. of our city, while the funeral urns of the many would 
Hitherto London had relied on the energy of its fire be placed in columbaria around the cloisters which 
brigade, its peculiar mode of construction, the pre va- could be added to our churches. 
lent methods of heating, and the general habits of the Another change which must be effected was the re
people, all of which lessened the likelihood of a great formation of our dwelling system. Some day it would 
conflagration. But a great fire was not impossible, be necessary to rebuild London in accordance with the 
and should it come, our means of dealin�with it were plan of block dwellings. If the town was built on this 
ridiculously inadequate, - our fire brigade being actually tenemQnt plan, as Paris and New York were, an enor
less in numbers than those of Paris, Berlin, New York, mous amount of area would be saved. There ought to 
and St. Petersburg. Either our friends abroad were be detached bloeks, five or six stories high. each hOUl'le 
foolishly timid, or we were criminally neglig�nt. 

I
,containiog some twenty or thirty families, with com-

Then we had graveyards in scores endangering health, mon appliances for cooking, baking, exercise, recrea
and all our arrangements with respect to interment tion, etc. Each block should contain some sort of in
Itnd for checking contagion were behind our science. I firmary, a spare room for the treatment of serious dis
Now, he would ask them to coo sider what 0111' !;:'reat _, a.nd on" (OJ: th'l dhlp�l ot 1;h" d_d� Th" hOlD"!! 
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of our workers ought, in short, to be constructed on the 
collective system. He was anxious to have a good gene
ral, central government for London, but decentraliza
tion and local organization were needed as well. By 
preparing the ground for such organization, the great 
reform which divided London into sixty parliamentary 
boroughs was a step of great improvement. 

Mr. Harrison concluded his lecture with the follow
ing description of his ideal of London : It must be a 
city where our noble river will flow so bright and clear 
that the young people can swim in it with pleasure ; 
where we shall again see the blessed sun and clear blue 
sky, and the towers and steeples rising aloft in the bright 
air-a city which at night will be made as light as day 
with electric lamps, and in whose midst fountains will 
pour forth water from the hills of Snowden or Hel
vellyn ; a city where noxious refuse will be unknown, 
and where no deadly exhalations will be pumped into 
homes ; a city where typhus and typhoid and smallpox 
and fevers will be as rare as the plague and as much a 
matter of history as the leprosy ; a city where the d�ad 
shall no longer be a terror to the living, where pre
ventable disease will be a crime chargeable to some one 
and an opprobrium to the district in which it breaks 
out ; a city where no chtld shall go untaught because 
it has no suitable school at hand ; a city where no man 
shall go without recreation, or society, or religion, be· 
cause there are no libraries or museums near his abode, 
no galleries of pictures to visit on Sunday, no parks 
within easy reach, and no free seats in the church which 
he cares to enter.-Architect 

• • • • •  
Chil dren'. Winter Dres • •  

There is  a tolerably general impr.ession in many 
quarters that in order to promote the health of child· 
ren it is advisable to subject them to a "  hardening " 
process. The meaning of this term it is needless to 
explain further than to say that its aiIll is to encour· 
age native energy by opposition, to engender strength 
of mind and body by early participation in the strug
gle for existence. The principle is in itself a whole
some one, and is not without its parallel in the history 
of nature's processes. Care is most necessary, however, 
in its application. Without such care it may be, and 
frequently has been, overdone. In particular must it 
be remembered that all success in the adoption of this 
plan in education depends on the possession by a 
child thus trained of a basis of sturdy physical vigor. 
A delicate child, if treated after the same method, 
would languish and probably succumb. We have 
been led into this train of observation by noting the 
frequency with which one finds children of both sexes 
and of different ages, constitutions, and positions in 
life treated after one uniform prescription of hardy 
training. We would now concern ourselves particu
larly with that aspect of the question which has to d� 
with clothing during such inclement weather as pre
vails at present. That considerable variation of opinion 
should obtain among parents with regard to this sub
ject is only to be expected. Here, it may be said with 
truth, is room for the wise exercise of private judg
ment, and here we may in many cases find occasion 
to apply the maxims of the hardening system. So 
much may safely be granted, but we must not forget 
that certain essentials cannot be dispensed with 
under any plan adopted. Among these ' the mainte
nance of bodily heat and dryness is all-important, and 
certain of the most prevalent customs of domestic l ife 
incline us to believe that the fact is but slightly un
derstood. The hat, for example, is often, in the case 
of girls, far too light and too cool. Instead of straw, 
we would substitute some form of woolen material, 
just as boys, with few exceptions, are commonly pro
vided with hats of wool or felt, which are at once 
light, comfortable, and suitably protective against 
weather. Underclothing is another matter which does 
not as yet receive adequate attention. We still find 
the linen shirt or chemise worn very commonly next 
the skin. This is an error in personal hygiene which 
cannot under any system be excused. Summer and 
winter, indeed, present no material difference as re
gards the choice of an undergarment. Lighter or 
heavier, the material certainly should vary in accord
ance with the degree of e:x;ternal cold ; but throughout 
the year no other substance is so wholesome or 80 pre
ventive of chill as a woolen fabric. Of the feet we 
need, perhaps, hardly speak. For them, as for the 
rest of the body, a casing of wool is the prime . re
quisite ; and, indeed, the use of this material as a 
genera,} investment for thA skin will be allowed by 
members of the profession generally to be the great re
gulating principle in arranging the dress of children, 
whatever the view most approved in their physical 
education.-The Lancet. 

.. . . . .  
Trade Mark Decision. 

The Uaited States Circuit Court for the District of 
Massachusetts lately held, in the case of Evans vs. Van 
Laer, that the plaintiff, in the absence of fraud, was 
not entitled to the exclusive use of the word " Mont
serrat ,. as a designation for lime juice, Montserrat 
being the name of an island from which both parties 
iInported lime juice. 
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ENGINEERING INVENTIONS. manner as to prevent it from being raised, the inven

tion being an improvement on a former patented inven-A smoke consuming apparatus for tion of the same inventor. 
steam boilers has been patented by Mr. Alfred Don, of 
21 Oooper Street, Redfern, Sydney, New South Wales, 
Australia. This invention covers a novel apparatns for 
projecting a jet of combined air and steam into the fire 
box, makIng an increased combustion, and' to consume 
and di.perse the smoke in the fire box. 

A car coupler has been patented by 
Mr. Louis A. Rudisill, of Oharlotte, N. O. It has an 
armed Iink-secnring wheel, with a bolt movable trans
versely across the path of the wheel, in combination 
with a drawhead, spring, and other novel featnres, 
making a simple and strong construction, in which it is 
not necessary to slack np the cars to nncouple. 

A central rail fastening has been pa
tented by Mr. Thomas A. Davies, of New York Oity. 
Combined with rails united by fish plates are opposing 
angle plates located centrally of the rails  iu engage
ment with the web and base, a fastening device passing 
through the web and plates, with other novel features, 
to prevent creeping of the rails, and requiring only a 
rednced and simple fish plate. 

• • • 

IMISCELLANEOUS INVENTIONS, 

A lubricant has been patented by Mr. 
Edward o. Leahy, of Halifax, Nova Scotia, Oanada. It 
consists of cocoanut oil, lard, tallow, plumbago, yarn 
waste, tin crystals, carbonate of soda, and chloride of 
sodium, combined in certain specified proportions. 

A wagon has been patented by Mr. 
Edward M. Allen, of Stsfford, Md. Oombined with 
front and rear axles and a perch connecting them are 
body supports pivoted on the axles, novel draught 
devices, with II particular form of brake constrnction 
and connections. 

A flying machine has been patented 
by Mr. William Beeson, of Dillon, Montana Ter. It 
has a mainsail and a tail or backsail, both snpported 
from a board which rllnges fore and aft under the main
sail. with a pendulum bar to which is ajj\xed a support 
for the aeronaut. • 

A burglar alarm has been patented by 
Mr. William H. Reiff, of Philadelphia, Pa. It is a bell 
rung by a power, a deteut for stopping the power 
mechanism, and pivoted trip which is set in position 
for engagemeut by an opening door, the latter causing 
the trip to fall and permitting the alarm to souud. 

A flour bolt has been patented by Mr. 
John M. Oook, of Baltimore, Md. It is adapted to be 
run with equal facility in either direction, causiu(( the 
stock to be delivered upon the cloth on both sides of 
the axis over an extended area, and is provided with a 
8et of kuockers for jarring the cloth and dislodging 
adhering stock simply and effectively. 

A lamp supporting �attachment has' 
been patented by Mr. Nelson Guyer, of Lima, Ohio. 
A post or standard adapted for connection to a table 
has a tube fitted upon it, with an arm supporting a 
lamp bracket, and a secoud arm bracing the first arm 
aud carrying pins aud hooks, making a lamp support es
pecially adapted for sewing machines or tables. 

The manufacture of gas forms the 
subject of a patent issned to Mr. William W. Dashiell, 
of Bergen Point, N. J. Combined with a gas apparatus 
are heating devices for an air, steam, and oil supply, 
the oil and steam being each supplied through a single 
couductor, and equally distributed in a generator over 
the fire . . 

A window frame and sash have been 
patented l)y Mr. John E. Jones, of New York Oity. 
The sash has at its outer edges straight surfaces with 
incl i ned rabbet. faCing the window frame, combined 
with t.apering strips secured to the window frame, 
making a packed window frame and slIsh designed 
more particularly for railway cars. 

A spring vehicle bas been patented by 
Messrs. Jouathau G. Huff and Lemuel H. Huff, of East 
Bend, N. O. This invention refers to light vehicl�s of 
the " side bar " description, being iutended to relieve 
I.hem of injurious strains, render them lighter, more 
durable, and easier rlding, and to simplify aud cheapen 
their construction. 

A printing machine has been patented. 
by Mr. Oharles F. Howe, of Greenleaf, Kansas. It is 
II platen machine, for doing general newspaper priuting, 
the ink:ro))ers traveling forward and back on a main 
frame, the paper being carried by endless belts, and 
the invention covering various novel features of con
struction and the IIrrangement of parts. 

A button attaching machine has been 
patented by Mr. Harrison Ton�, of Denison, Texas. It 
is for securing the ordinary fonr-holed metal button 
to pants, and has different sizes of dies in combination 
with a plunger, the dies having a flange and central pro
jection, with parallel oblique curved recesses, a washer 
being ordinarily used in connectiou with tbe button. 

A washer cutter has been patented by 
Mr. Oharles Wunderlich, of Washington, Mo. This 
invention covers a novel constructiou aud arrangement 
of parts in a device in which the kuives are removable 
for sharpening, and each is vertically adjustable to 
regnlate t.he depth of cut according to the thickness of 
leather, rubber, or other material from which the disk 
or washer i s  to be cut. 

A safety inkstand has been patented 
by Mr. Louis B. Prahar, of Brooklyn, N. Y. It is an 
improvement on a former patented invention of the 
same inventor, there being combined with the outer and 
inner casings aud their covers a circularly bent spring 
plate between the casings, with arms extendiug from 
its upper edge, so that there will be no liability to 
breakage. 

A draft" check, or other money order 
or instrument forms the subject of a patent issU(;d to 
Mr. William ·T. Doremus, of Flatbueh, N. Y. It is 
made witb spaceA, and provided with numerals and 
words, whereby the i.strnment can be filled oat in such 

A vehicle wheel has been patented by 
Mr. G. L. Herrmann Schneidewind, of Altona, Prussia, 
Germany. It is of the class knowu as " cycloid wheels," 
whereiu the weight is distributed at various poiuts on 
the periphery, so that, when the wheel is traveling 
backward or forward, its momentum will be increased 
in the direction of its revolution by the distribution of 
its weight. 

A can cover and clamp has been Plt
tented by Messrs. Edmund R. Bristol and Edward o. 
Gran, of Jordan, Minn. Oombined with a can cover 
having a recess, and a top cross bar held over the 
cover, is an adjustable screw or pin fitted to the cross 
bar and entering the recess in the cover when the cross 
bar.is locke", making a simple and inexpensive ship
ping can or package, 
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TABLE OF CONTENTS. 

1. Elegant Plate in Oolors showing the perspective 
elevations of two Dwellings at Orange. N. J., cost
ing about Five Thousand Dollars eacll., with fioor 
plans, sheet of details, etc. 

2. Plate in Colors of a House in the Oolonial style, 
costing about Five Thousand Five Hundred Dollars, 
with fioor plans, sheet of details, etc. 

3. Elevation and first story plan of a Splendid Apart
ment House.- Geo. H. Griebel, architect, New 
York. 

4. Perspective view aud fioor plans for a Suburbau 
Residence, costiug Sixteen Thousand Dollars. 

5. Illustrations cousisting of plaus and perspective, for 
a corner house to cost about Five Thousaud Five 
Hundred Dollars. 

6. Views of two SUbstantial Dwellings, at Springfield, 
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7. Perspective view and fioor plaus of a Dwelling of 
moderate cost. 

B. Illustrations of a Resideuce at Latrobe, Pa., and a 
residence at Pittsburg, Pa ..  with floor plan. 

9. Eugraving of the beautiful new Oancer Hospital, 
New York.-O. O. Haight, architect. 

10. Front elevation and plan of a small School House, 
costing about One Thousand Eight Hu�dred 
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11. Perspective sketch of Main Stairway and Hall of the 
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14. Sketch of the Birthplace of James Watt, at Green
ock-on-the-Olyde. 

15. A Riverside Resideuce at Maidenhead.-E. H. Bour· 
chier, architect_ 

16. Suggestions as t.o the adornment of Highways, with 
five figures. 

17. Two perspective views aud floor plans of a Villa on 
the Square of the Bois de Boulogne, in Paris. 

lB • .  Pictures of the great Lumber Raft recently lost at 
sea. 

19. Designs for l<'urniture. 

20. Scene in the Court of Inquiry as to the Oause of the 
Fire at the Opera Oomique, Paris. 

21. MiAc�llaneous Coutents : Plastering ; how it is ap
plied, finished, and decorated.-Brick as a Build
ing Material.-The Doot'way of San Petrouio 
at Bologna.-How I Build an Ice House.-Flfe· 
proof Wood.-Flow of Water through Pipes.
Olassification of Styles.-Recent Discoveries at 
Pompeii.-Pressure at which Lead Pipes Burst.
New Materials aud Inventious.-French Plaster.
New Method of Waterproofing Brick Walls.-Build
iug Prospects.-Importance of Oarpentry.-Per
meability of Building Materials.-Oompost for 
Outtings.-Stitfness in Girdcrs.-The Temple of 
Soleb, Ethiopia.-The Architect of Rome.-Worth
less " Fireproof " Buildings. - Oompound for 
Patching Stoue.-The Ohair of Queeu Hatasll, 
illustrated.-The E. N. Gates System of Hot Water 
Heating, ilIustrated.-How to Braze Brass to Cop
per.-Au Agate l<'orest iu Arizona.-Pratt's Blind 
Opener, illustrated.-Drawing Instruments.-The 
Oortright System of Metal Plate Roofing. with illus
trations. - Adjustable Tools, illustrated .. - Art 
Metal Work, with illll�tratiou. 

The Scientific Amm'ican Architects and Builders 
Edition is issued monthly. $2.50 a year. Single copies, 
25 cents. Forty large quarto pages; equal to about 
two hnndred ordinary book pages ; forming, prticti
cally, a large lind splendid MAGAZINE OF ARCHITEC
TURE, richly adorned with elegant plates in colors and 
with fine engravings, illustrating the most interestiug 
example. of Moderu Architectural Oonstructlon and 
allied subjects. 

The Fullness, Richness, Oheapness, and Oonvenience 
of this work have won for it the LARGEST OIRCULATION 

of any Architectural publicatiou in the world. Sold by 
all newsdealers. 

MUNN & 00 .. PuBUSHERS, 
361 Broadway, New York, 

Slpecial. 
A POOR THING IS DEAR AT ANY PRICE, 
One of the surest evidences of success Is the rise ()f 

imitators, who, without experience, claim to do what 
others are dOing, quicker, cheaper. and more eft'ectually. 
Every man in business knows what we refer to. But 
do .men of good judgment in other branches of trade 
welcome such perE50ns to their credit arid esteem ? Don't 
they say, U We will trust the mall who has been before 
the public longest ? "  Of course they do. Drs. Starkey 
&, Palen's Compound Oxygen Treatment for consump
tion, neuralgia, and rheumatism h�s been in actual use 
for sixteen years. More than forty tho1L�and Treatments 
have been sold to as many different homes throughout 
this land. Its success has been marvelous. Therefore, 
imitators are springing up in many parts of the country. 
Scarcely any blgher assurance of tbe value of a useful 
discovery or invention can be Iliven than the fact that 
unscrupulous persons attempt to deceive the public by 
offering them : an article to which they give the same 
name and to which they attribute the same qualities. 
The Intrinsic value of an article is best evidenced by ef
forts to make gain through imitation. 

I.et it be clearly understood tbat the only genuine 

Compound Oxygen ;" manufactwred 'in Philad£lphia, Pa., 

at No. 1529 Arch Street, by Drs. Starkey &: Palen. Any sub
.tance made elsewhere and called Compound Oxygen ;" 
ll'JYU'"iou8 ana worthle�s, ana those wlw buy it only throw 

away their maney, as they will in the end, discover. Full par
ticulars about the genuine Compound Oxygen and its 
curative properties may be obtained without charu:e by 
addreSSing Drs. Starkey and Palen as above. 

The Holly Manufacturmg 00., of Lockport, N. Y., 
will send their pamphlet, describing water w�rks ma
chinery, aud eoutaining reports of tests, on applicatl90. 

Irou, Steel, and Oopper Drop Forgings of every de
sCription. Billings &, Speucer Co., Hartford. Oonn. 

We are sole manufacturers of the Fibrous Asbestos 
Removable Pipe and Boiler Coverings. We make pure 
asbestos !loods of all kinds. The Obalmers-Spence Co., 

(19 and 425 East 8th Street, New York. 

Curtis Pressure Regulator and Steam Trap. See p. 77. 
Ohllcks-{)ver 100 different kinds and sizes in stock. 

Specials made to order. Cushman Chuck Co. ,Hartford. Ct. 

The Improved Hydraulic Jacks, Punches, and: Tilbe 
Expanders. R. Dudgeon, 24 Columbia St., New Yotk. 

Hoisting Engines, Friction Clutch Pull�ys, Out-oil 
Couplings. D. Frisbie &, Co .. 112 Liberty St .. New York. 

Tight aud Slack Barrel Machinery a Apecialty. John 
GreenWOOd & Co., Rochester, N.Y. See illus. adv., p . 28. 

Patteru letters and figures to place on patterns for 
castings. II. W. Knlgbt & Son, Seneca Falls, N. Y. 

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

Oatarrh Oured . 
A clergyman, after years of suffering from tbat loatb

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

· ... 

Automatic taper lathes. Heading and box board ma
chines. Rollstone Machine 00., Fitchburg, Mass. 

Foreman Wanted-Who can manage about twent.y
five machinists and �et out engine work at lowest cost of 
good work. Address J. S. &, 00., lock box 25, Mauchester, 
N. H. 

The charge for Insertion under thw head is One Dollar 
a linejor each insertinn : about eight words to a line. 

Advertisements must be recmved 'at pulilicalinn qJfice 
as early as ThUrsday morning to appea1' in next issne. Sen'd for new and complete catalogue of Scientific 

Books for sllle by Munn & Co., 361 Broadway, N. Y. Free 
for swift 

on application. 
Leather Link Belting is the most reliable 

running machinery. For particulars write 

Schieren &, Co., 47 �'erry Street, New York. 
Chas. A. 

N. Y. STEAM HEATING AND POWER CO., 
NEW YORK, Oct. 10, 1887. 

CHAS. A. SCHlJl:REN & Co., 45 Ferry St., N. Y. 
Gent.lemen : I have had 3 years' experience with belts 

sold for � turn purposes, and found that I could not use 
tbem without an extra expense of 10 to 15 dollars per 
month. Havln#{ had two months' experience with one 
of your Link Belts, I am satisfied that no further expense 
will occur, and I earnestly reccommend them for that 
purpose. I replaced an 8 in. sinllie belt with this 6 1n. 
Liuk, and I find I get double tbe power with the Link 
Belt, and no slip. 

S. A. MARRHER, Milktm-ight of N. Y. Steam Co. 

" The Improved Greene Eugine," only lubricating 
valve gear, without spring, catch, or wedge. PrOVidence, 
R. I.t Steam ·Engine Co. 

West Virginia timber aud mineral lands for sale by 
Geo. C. Loomis, Parkersburg, W. Va. 

'Wanted--The address of makers of bottom dumpiug 
coal buckets and paper pulleys. P. M. Walton, 10:?3 Ger
mantown Ave., Philadelphia, Pa. 

The Diamond Prospectiug 00., 22 W. Lake St. . .  
ChicQJlo, I11., general agents for the Sullivan diamond 
prospecting drills. 

All contemplating incorporating business or patent, 
describe fully, send for oll'er. .. Triple," box 773, New 
York. 

Wauted-A gentleman requests the occasional assist
ance, for an hour or two at a time, of an en�ineer or 
draughtsman familiar with drawinK8 of machinery, and 
capable of explaining them, and of gi vinl[ elementary 
instruction in mechanical drawing. Address Lampson, 
P. o. Boa: 773, New York. 

Parties requiring milling machine or screw machiue 
work furnished in large or smaH quantities, will please 
write to the manufacturers, E. E. Garvin & Co., 139, 141, 
143 Center St., New York City. 

Gang drills for light work, % and under. Automatic 
or lever feed. Dwight Slate Machine Co., Hartford, 
Conn. 

For House Pumping.-For sale cheap-A 5" Rider 
air engine, with 1�" pump. But little used. H. N. M., 
P. O. box 773, New York. 

Foree Bain, 76 Market St., Ohicago, designer and con
structor. Electrical apparatus, fine and special ma
chinery, �tc. 

For Sale-A Springfield gas machine, 600 light, with 
all tbe appurtenance.. In good order. Apply to Secre
tary of the Northern Liberty Market Co., Wasbington, 
D. C. 

Nickel Plating.-Manufacturers of pure nickel nn
odes, pure nickel salts, polishing compOSitions, etc. tlOO 

uLittle Wonder." A perfect Electro Plating Machine. 
Agents of the new Dip ].acquer Kristaline. Complete 
outfit for plating. etc. Hanson, Van Winkle &, Co., New
ark. N. J .. and 92 and 94 Liberty St., New York. 

Burnham's New Improved Turbiue. Sold at cost of 
manufacturing and advertisinjl. Addre�B York, Pa. 

Perforated metals of all kinds for all p u�oses. The 
Robert Aitchison Perforated Meta! Co., Chicago, 111. 

For the latest improved diamond prospecting drills, 
address the M. C. Bullock Mfll. Co., 138 Jackson St . . 
Chicago, Ill. 

The Railroad Gazette, handsomely illustrated, pub· 
lished weekly, at 7> Broadway, N ew York. Specimen 
copies free. Send for catalogue of railroad bonks. 

The Knowles Steam Pump Works, 113 Federal 
St., Boston, and 93 Liberty St., New York, have just it!· 
sued a new catalogue. in which are many new and im· 
proved forms of Pumping Machinery of the single and 
duplex, steam and power type. This catalogue will be 
mailed free of charge on application. 

Link Belting aud Wheels. Link Belt M. 00., Ohicago. 
Presses & Dies. Ferracute Mach. 00., Bridgeton, N . •  J 
Iron Planer, Lathe, Drill, and other machine too).s of 

modern desian. New Haven Mfg. Co., New Ilaven, Conn, 
Supplement Oatalogue.-Persons in pursuit of infor

mation of any 8pecial engineering, mechanic'al. or SCien
tific 8ubject, can have catalogue of contents of the SCI
.NTII"C AMIliRICAN SUPPLEMENT sent to tbem free. 
The SUPPLIliMENT contains lengthy articles embracin·. 
the whole range of engineering, mechanics, and physical 
acieoC8. Address Munn &, Co .. Publl.hers, New Vork. 

Lathes for cutting irregular forms a specialty. See 
ad, p. 62, 

TO INVENTORS, 
An experience of forty years, and the preparation of 

more than one hundred thousand applications for pa
tents at home and abroad, enable us to understRnd t.he 
laws and practice on both continents, and to pO�8e8S un
equaled facilities for procuring patents everywhere. A 
synopsis of the patent laws of the United States and all 
foreign countries·may be had on application, and per80nlS 
contemplatin� the securinu: of patents, either at home or 
abroad, are invitea to write to this Office for priees, 
which are low. in accordance with the Umes and our ex: .. 
tensive facilities for conducting the business. Address 
MUNN &, CO . . office SCIENTIFIC AMERICAN, 861 Broad
way, New York. 

INDEX OF INVENTIONS 
For which Letter. Patent or the 

United State. were Granted 

January 24, 1888, 
&ND EACH BEARING THAT DATE. 

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

Absorption tower, H. P. Weidig . . . . . . . . . . . . . . . . . . . .  376,929 

Acid. obtaming 8ulphurous, Hanisch & Schroeder 376,883 
Addressin/il' machine. R. C. Thompson . . . . . . . . . . . . .  876.762 
AdvertiSing Circular. M. B. Church . . . . . . . . . . . . . • . . .  376,8.l)6 
Air brake. automatic, R. Solano . . . . . . • . • • • • . . . . . . . . 376,970 
Alarm. See Burglar alarm. 
Alarm apparatus, W. �'. Loll'elhardt . . . . . . . . . . . . . . . .  376,989 
Ammonia gas u:enerator. M. Poschinger . . . . . . . . • . . .  376,00i) 
Annealing metals, oven for, M. D. Greenwood . . . .  876,74(1 
Axles, repairing vehicle, J. }1'. Morell. . • . . .  '" • . .  gi6.!l(WI 
Bed. foldmg, R. C. Bowers . . . . . . . . . . . . . . . . . . . . . . . . . . . 376,8.',1 
Belt and wheel , driving, P. Adle . . . . . . . . . . . . . . . . . . . .  376,';'5 
Belt, therapeutlc electriC, S. B. Busbfield . . . . . . . . . .  376,730 
Boat. See Ufe boat. 
BOiler, A. Worthington . . . . . . . . . . . . . . . . . . . . . . 87'1,001. 377,002 
Boiler tube cleaner. steam, P. H. Grimm . . . . . . . . • . . 376,820 
Boilers, smoke consuming apparatus for steam, 

A. Don . . . . . . . . .. . . . . . . . . . .. . . . . . . . . . . . . . . . . . . . . . . . .  376,918 
Bolt. See Flour bolt. 
Books, manufacturinu:, J. M. Beers . . . . . . . . . . . . . . . . .  376,848 
Boot or shoe heel. H. C. Hart . . . . . . . . . . . . . . . . . . . . . . . . 376,987 
Boot or shoe heel, E. Kempshall . . . . . . . . . . . . . . . . . . . .  376,824 
Boot or shoe heel fastening, H. C. Hart . . . . . . . . . . . .  376,988 
Boring tool, M. Quass . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  376,900 
Bottle, internal ly  ,toppered, D. Rylands . . . . . . . . . . .  376,911 
Bottle stopper, W. C. Church . . . . . . . . . . . . . . . . . . . . . . . .  376,97 , 
Bottles, formin", Indents. etc . •  in Internally stop-

pered, D. Rylands . . . . . . . . . . . . . . . . . . . . . . . . . . . . .. . . .  376,915 
Box. Se.e Stereotypin" casting box. 
Box fastener, lAnder & Farner . . . . . . . . . . . . . . . . . . . . . .  376.805 
Brace. See Drill brace. 
Brake. See Air brake. Car brake. 
Brick machine, W. H. Stewart . . .  , . . . . . . . . . . . . . . . . . .  316,709 
Bridges, construction of draw, M. J. J�. Towler .• . .  87fi,�2 
Bridle winker, moulded, J.J. S. HOyt . . . . . . . . . . . . . . . . .  376,74' 
Brusb, blacking, -A. R. G ustafson . . . . . . . . . . . . . . . . .. . .  376.879 
Brush, scratch, H. R. Frisbie . . . . . . . . . . . . . . . . . . . . . . . .  376,800 
Buckle, E. A. 'lmith . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  376,921 
Burglar alarm. W. H. Reiff . . . . . . . . . . . . . . . . . . . . . . . . . . .  876,9011 
Button, T. R. Hyde, Jr . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  376,951; 
Button, D. A. J.add . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  376,800 
Button attaching machine. H. Tone . . . . . . . . . . . . . . . •  S'i'6,971 
Button backs, machine for makin� F. J. J,Iuding-

ton . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  376,89i 
Buttons, machine for manufacturing, C. A. Pfen .. 

ning . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . • . .  376,78. 
Cable griP. E. P. Heppard , Jr . . . . . . . . . . . . . . . . . . . . . . . . 376,SSfi 
Can' cover and clamp, Bristol & Gran . . . . . . . . . . . . . . .  376,�14t 

Can crimper and capper, M. Jensen . . . . . . . . . . . . . . . . .  37H.804 
Can or measure, J. Cuthbertson . . . . . . . . • . . . . . . . . . . . .  376,768 
Car brake, M. B. & F. W. Mills . . . . . . . . . . . . . . . . . . . . . .  376,898 
Car connection. A. Raymond . . . . . . . . . . . . . . . . . . . . . . . . 376,007 

Car conpler, f.J. A. Rudisill . . . . . . . . . . . . . . . . . . . . . . . . . . .  Si6,967 
Car coupling, W. C. Chamberlain . . . . . . . . . . . . • . . . • . . . .  376,797 

Car coupling', V. R. Davis . .  : . . . . . . . . . . . . . . . . . . . . . . . .  J�6,7M 

Cltr starter, Gilmore & Clark . . . . . . . . . . . . . . . . . . . .. . . . .  -376,875 
Car, stock, G. D. Burton . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  876,729 

Car wheel, �'. P. [)avidson . . . . . . . . . . . . . . . . . . . . . . . . .. . .  d't6,865 
Cars, bullet proof ' case for railwllY, Dettra & 

Shields . . . . . . . . . .  · . . . . . . . . . .  , . . . . . . . . . . . . . . . . . . . . . . . .  376,736 
Cars, pneumatic propeller for, C. H. Goebel. . . . .. . . 376,� 
Cartridge reloading immplement, W. W. Wet-

more: . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . ... . . . . .  3'76,000 
Casting and finishing machine, type, Barth &; 

Llet�e . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  " . . . . . . . .  376,761i 
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Ceiling, metallic, C. Tbuener . . . . . . . . . . . . . . . . . . . . . . .  376.926 Metal dividing or splitting macblne. J. C. Russell. 576,914 
Chains. manufacture of sbeet metal, F. BIlge . . . . . .  376,737 Metal plate lor metal structure., U'shaped, E. De 
Cbairs. return spring for. J. B. Holden . . . . . . . . . . . . .  376.886 La Sauce . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  376,9'19 
Cbeckreln bolder. J. M. Crawford . . . . . . . . . . . . . . . . . 376.816 Metals. apparatus for oxidizing tbe surface of, G. 
Cbeckrein book, W. E. Moore . . . . . . . . . . . . . . . . . . . . . . .  876.899 W. Gesner . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  375,874 
Cburn operatin2 mecbanlsm. W. G. Patterson . . . . 376.762 Motor. See Pressure motor. 
Cigar press. W. Portner . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 376,963 Nail. See Wire nail. 
Clasp. See Strap cla"p. Nut lock. G. P. Fuller . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 0'16,771 
Cleaner. See Boiler tube cleaner. Opera or scbool seat, H. E. Gardiner . . . . . . . . . . . . . . .  376,788 
Clevis. plow, Weyburn & Brillg . . . . . . . . . . . . . . . . . . . . . .  3;6,792 Ore concentrator. Campbell & Peet . . . . . . . . . . . . . . . . 376,815a 
Closet. See Water closet. Ore crusber. A. P. Gr .. n2er . . . . . . . . . . . . . . . . . . . . . . . . . . 876,878 
Collar fastenln/{, horse. R. T. Lombard . . . . . . . . . . . . . 876,894 Ore crusber. R. Uren . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  876.928 
Conduits and macblne tberefor. manufacturing. Ores. etc., m .. cbine for crushing or disintegrating, 

M. Meehan . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  876,748 A. P. Gran/{er . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 876,877 
Corset, E. Tbompson . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  376.924 Palnter's combination pot hook, L. Kent . . . . . . . . . .  376,826 
Coupling. See Car couplin2. Papeterie. J. Hert .. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  376,964 
Crnsber. See Ore crusber. Pen, fountain, D. W. Lapbam . . . . . . . . . . . . . . . . . . . . . . . 376,'1'78 
Cultivator. Macpball & Needbam . . . . . . . . . . . . . . . . . .  376.747 Pen, fountain. W. W. Stewart . . . . . . . . . . . . . . . . . . . . . . .  876.700 
Cup. See Lubricant cup. Perforated /{Iass. L. & A. Appert . . . . . . . . . . . . . . . . . . . .  876,844 
Curtain support. Robinson & Gouert . . . . . . . . . . . . .. . . a76,911 Photo/{raphic camera and plate holder. combined, 
Cut-olfre/{ulator. C. W. l ... wrie . . . . . . . . . . . . . . . . .. . . . .  376.826 J. A. Davison . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  376,798 
Cutter. See Washer cutter. Weed cutter. Photograpblc pictures. making, A. A. Hart . . . . . . . .  876,802 
Dental /{old pellet package. E. G. Kearsing . . . . . . . . 376.889 Photo/{rapblc plate holder. W. H. Fuller . . . . . . . . . . . 376,983 
Door check, C. Cleveland . . . . . . . . . . . . . . . . . . . . . . . . . . . .  376,813 Pbotograpbic prlntln/{ frame, L. F. Adt . . . . . . . . . . . 876,&10 
Doors. device for simultaneously movln/{ double. Pipe sections. unitin/{. A. L. M urphy . . . . . . . . . . . . . . .  376,7liO 

De Vry & Scbrelber . . . . . . . . . . . . . . . . . . . . . . . . . . . .  376,946 Planter. corn. J. H. Jones . . . . . . . . . . . . . . . . . . . . . . . . . . .  1176,823 
Doors. device for simultaneous movement of dou- Plow. C. P. Sutton . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  376.790 

ble. De Vry;& Scbreiber . . . . . . . . . . . . . . . . . . . . . . . . . .  376,947 Plow attacbment, E. G. Goddard . . . . . . . . . . . . . . . . . . . . 876.773 
Draft. check. or otber money order or Instru- Plow, side hill reversible, T. H. Wbltaker. . . . . . .  . ,  376.� 

ment. W. T. Doremus . . . . . . . . . . . . . . . . . . . . . . . . . . . . 376,949 Plow. sulky. W. Strait . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  376,788 
Drill brace, J. I,. Sborrock . . . . . . . . . . . . . . . . . . . . . . . . . . .  376.767 Pneumatic tubes and slmll .. r ways, means for au-
DrllJin/{ macbine. A. Wbltney . . . . . . . . . . . . . . . . . . . . . . .  376,83& tomatically operating the orates of, R. M. Cur-
Easel, W. A. Bulkley . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  376,862 tlss . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  376,862 
Electric call, W. H. Cultin/{ . . . . . . . . . . . . . . . . . . . . . . . . 376,863 Post extractor, W. R. Oyler . . . . . . . . . . . . . . . . . . . . .. . . . .  876,003 
Eleetrlc wires. underll(rouud conduit for. E. C. Press. See Cillar press. tindemann . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  876,823 Pressure motor. fl uid. W. R. Harris . . . . . . . . . . . . . . . . .  876,821 
Electrical conductor. T. E/{Ieston . . . . . . . . .  . . . . . . . . .  376,818 Printing macbine. platen, C. F. Howe . . .. . . . . . . . . . .  876,006 
Electrical connections. mecbanism for. P. W. & J .  Projectile, W .  H .  Brown . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  376,'128 

B. Wood . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  376,873 Pulverizer and barrow, A. H. Tripp . . . . . . . . . . . . . . .  376,927 
Electrical switcb. Berllmann & Dempster . . . . . . . . . . 376.9'0'6 Pump. S. La Point . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 876,960 
Elevator. See Hydraulic elevator. RaCk. See Hat rack. 
Emery wbeel. W. Cavert . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  376,854 Radiator. J. Bond . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  376,766 
End /{ate. F. H. Allen . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 376.842 �all fastenln/{, central. T. A. Davies . . . . . . . . . . . . . . . 376,945 
Jl:ngines. reversing lever for. W. E. Hall . . . . . . . . .. . .  9'0'6,882 Ran jOint support. A. H. lllge . . . . . . . . . . . . . . . . . . . . . . . .  376,869 
Excavating and macblnery therefor. T. Wbitao Railway crosbing. W. H. & R. T. Sbannon . . . . . . . . . .  876.766 

ker . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . , . . . . . . .  ; . .  376,793 Railway, elevated, W. P. Wood . . . . . . . . . . . . . . . . . . . .  S76.S29 
Exercising apparatus, A. H. Howard . . . . . . . . . . . . . . .  376.741 Railway structure. E'. K, Hain . . . . . . . . . . . . . . . . . . . . . .. 376.961 
Expansion Joint and rail coupllnll, D. M. Arml- Railway structure. elevated. B. )<'. Hamilton . . . . . .  376.986 

tage . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  376,846 Railway swltcb. H. C. Geatty . . . . . . . . . . . . . . . . . . . . . . . .  876.'1'72 
Explosives. manufacture of. C. E. Bicbel . . . . . . . . .  376.849 Railway tie. W. B. Henning . . . . . . . . . . . . . . . . . . . . .. . . . . 376.884 
Extractor. See Post extractor. Range boilers. pedestal for. A. P. Creque . . . . . . . . . .  876.767 
Eyeglass bolder, C. S. Ball . . . . . . . . . . . . . . . . . . . . . . . . . . . .  876,847 Reel. See Wire reel. 
FabriC, macblne for ornamenting strips of, G. & Regulator. See Cut-oll' regulator. 

J. H. Taylor . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .. . . .  376.995 Revolver. J. T. Smltb . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  376,922 
Fences. mould for earth, L. Barton . . . . . . . . . . . . . . . . . 376.936 Roofing. H. Scbulbolf . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 376.918 
Fertilizer distributer. S. H. Cottrell . . . . . . . . . . . . . . . .  376,731 Room ventilator. F. Foellmer . . . . . . . . . . . . . . . . . . . . ... . 876,'1'70 

. Flftb wbeel. R. D. & J. B. Morgan . . . . . . . . . . . . . . . . . .  376.779 Running gear. Burdsall & Thompson . . . . . . . . . . . . . . . 376,796 
Firearm. magazine. R. Morris . . . . . . . .  ; . . . . . . . . . . . . . . . 376.901 Sad Iron beater. T. W. McFarland . . . . . . . . . . . . . . . . . . 876,'/'82 

. Flre escspe. A. R. Moore . . . . . . . . . . . . . . . . . . . . . . . . . .  876,807 Scale. weigbin/{. W. C. Thompson . . . . . . . . . . . . . . . .. . .  876.926 
Fire escape. friction. Smith & Olds . . . . . . . . . . . . .. . . . . 8;6.787 Scraper. eartb, Peterson & Rundblad . . . . . . . . . . . . . . 376.768 
Fires In railway cars. apparatus for extln/{ulsh- Scraper for railways. track. H. M. Littell (t) • • • • • •  10.896 

ing. B. MUIbauser . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  376,749 Screens for windows. doors. etc •• J. Halsh . . . . . . . . . .  376,881 
Flour bolt, J .  M. Cook . . . .  . . . . . . . . . .  . . . .  . . . . . . . . . . .  . .  376.1K3 Screw machine, metal. J. B. Clyne . . . . . . . .

. . . . . . . . . . . 876,942 
Fluld lpressure automatic brake mechanism. G. Seat. See Opera or school seat. Veblcle eeat. 

We.tin/{house, Jr . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 376.837 Sewin2 macbine. W. O. Crain . . . . . . . . . . . . . . . . . . . . . . . .  376,978 
Flyln2 macblne. W. Beeson . . . . . . . . . . . . . . . . . . . . . . . . . . 376.987 Sbaft. veblcle. W. J. McDermott . . . . . . . . . . . . . . . .. . . . 876,751 
J<'rame. See Pbotograpbic printing frame. Wln- Sbeet metal seam. E. J. Dolan . . . . . . . . . . . . . . . . . . . . . . 376,817 

dow frame. Sign, C. W. Sbonk . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  876,910 
Fruit assortln/{ macbine, W. R. Phil lips . . . . . . . . . . . .  376,9!U SlnlCletree book, Macpball & Needbam . . . . . . . . . . . . .  376.806 
Furnace. See Hot air furnace. Smoke con.um- Slates. frame for scbool, D. Scrymgeour . . . . . . . . .. . .  1176.788 

Ing furnace. Smoke consuming furnace. R. W. Hewett . . . . . . . . . .  376,822 
Furnace. G. R. Scates . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  376.786 Sptnnlng machine. etc., W. C. Sanford . . . . . . . .. . . . .  376,881 
Furnaces. apparatus for charjl(in2 plates and bars Spinning spindles. etc., bobbtn bolder for, W. F. 

Into, P. Patterson . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  376,828 Fuller . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 876.982 
Gas. apparatus for tbe manui'acture of, Wellman Spittoon and securing the same. J. J<'. Tbompson .. 876,761 

& Goetz . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 376.8:16. 876,836 Spooling macblne, J. M. Stone . . . . . . . . . . . . . . . . . . . . . .  376,SM 
Gas conduit jOint. J. Scbinneller . . . . . . . . . . . . . . . . . . . .  376.917 Spring. See Vebicle sprin/{. Veblcle bolster 
Gas. m .. nufacture of. W. W. Dasbeill . . . . . . . . . . . . . .  376.944 spring. 
Gate. See End 2ate. Stand. See Wash stand. 
G ear cuttlnor machines, dividing mecbanlsm for, Steam trap. ,T. Bishop . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  876,81iO 

C. Spauldln/{ . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  376,833 StereotyplDll casting bOl[o I. D. Hurlbut . . . . . . . . . . . .  876,743 
Generator. See Ammonia /{as generator. tltock loading device. Martin & Breese . . . • . . . . . . . . .  876,896 
Glass. See Perforated glass. Stopper. See Bottle stopper. 
Glove f .. stener, M. Rubin . . . . . . . . . . . . . . . . . . . . . . . . . .  876.912 Store service apparatus. C. W. McCormick . . . . . , . . 376,89'1 
GrindlD/l macbine, J. A. Coleman . . . . . . . . . . .  876,814. 376,816 Stoves. adjustable grate for. W. H. Spaulding . . . . .  376.768 
Gu ns. manufacture of. H. S. Maxim . . . . . . . . . . . . . . .  376,900 Strap clasp. Vandercook &�BU8b . . . . . . . . . . . . . . . . . . . .  876.996 

Wblftletree book, A. Curtis . . . . . . . . . . . . . . . . . . . . . . . . . .  816,'1'113 
Window frame and sasb, J. E. Jones . . . . . . . . . . . . .. . . 11'16,959 
Window sill, H. Breuer . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  576,1NO 
Wire nail, W. A. Sweet . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  376,'I9l 

Wire, reduclml and flnlsblng, J. Withington . . . . . . .  S77.ooo 
Wire reel, C. B. Rumsey . . . . . . . . . . . . . . . . . . . . . . . . .. . . . .  876,913 

Wool wa.hlng maobln e, S. Davis . . . . . . . . . . . . . . . . . . . · 376,8t18 

Wrench. B. F. Lancaster . . . ... . . . . . . . . . . . . . . . . . .. . . . . 376,891 

Wrench, H. P. Roberts . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  376,991 

Yoke, neck, J .  Edgar . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . S76,868 

TRADE M.ARKS. 
Corn cure, D. H. Aldrich . . . . . . . . . . . . . . . . . . . . . . . . . . .  , . . 16,116 
Drawers. men's, Stiefel & Cohen • • • • . • • • • . • • • . . • • • . .  111.129 

Envelope paper and envelopes, Holyoke Envelope 

Company . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  16,122 tn 16,124 

FIreproofing, compound for, Grlllltb's pyprodene 
Fireproofing Company . . . .  . .  . . . . . . . . . . . . . . . . . . . . .  16,119 

Gum, cbewing, Co '1'. Helsel . . . . . . . . . . . . . . . . . . . . . . . . . . .  16,l21 
Hats and bonneta and millinery materials, ladles'. 

L. G. Tbompson . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  16,131 

Horse blankets, W. Ayres & Sons . . • • . • • • . • • . • . • • . • • •  16,117 
Medicine for tbe cure of cougbs aud colds, G. 

Kneuper . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 16,126 
011. olive, P. Mottet & Cie . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  16,126 
Rope for transmltttng power over pulleys and for 

hoisting purposes, Dodge Manufactnrtng Com-

pany . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  111.11& 
SoaP. Ammonia Soap and Chemical Company • • • . • •  16,116 
Stoves, 011, C. Rlessner & (',ompany . .  . .  . . . . . . . . . . . . .  16.126 
Tea, C. K, Hammitt & Co . . . . . . . . . . . . . . . . . . . . . . . . .. . . . .  16,120 
Wbetstones. A. F. Pike Manufacturing Company . .  16,127 
Whisky, E. Tanlere & Co . . . . . . . . . . . . . . . . . . . . . . . . .. . .  '. ' 16.180 

DESIGNS. 

Barber's dressing case, T. J. Collins . . . . . . . . . . . . ... . . .  18,(l22 

Bottle. R. M. Atwater . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 18,(121 

Bnrlal casket toP, W. J. Noble . . . . . . . . . . . . . . . . . . . . .. . .  18,oao 
Card. W. A. Kelsey . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  18,025 

Corset. E. S. Rosenbluth . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  18,081 
Costnme, lady' •• H. F. Dnke . . . . . . . . . . . . . . . . . . . . . . .  , .  18.023 

011 c1otb. C. T. & V. E. Meyer . . . . . . . . . . . . . . .. 18.026 to 18,023 
Pencil. lead, L. Zeckendorf . . . .  . . . . .  . . . . . . . . . . . . . . . . . . 18,032 
Type. font of printin/{, C. E. Heyer. . . . . . . . . . . . . . . . . .  18.024 

A prInted COpy of the specillcations and drawing of 
any patent In tbe foregoing list. also of any patent. 
Issued since 1886. will be furnished from tbls otllce for 26 
cents. In ordering please state tbe number and date 
of tbe patent desired, and remit to Munn & Co., 361 
Broadway. New Yorl<. We also furnish copies of patents 
granted prior to 1886 : but at increased cost. as tbe 
specifications, not belDK printed, must be copied by 
band • 

Canadian Patentll may now be obtained by the 
Inventors for any of the Inventions named in tbe fore
going list, provided tbey are simple, at a cost of $40 
each. U complicated. the cost will be a little more. For 
full instructions address MUDD & Co., 361 Broadway, 
New York. Other foreign patents may also be obtained. 

�"'Oerti:.eement.e. . 
IOllide Page, each Inllertion - - - "Ii centll a line. 
Back Page, eRch inllerti o n  - - - 11 .00 .. l i n e .  

T h e  above are cbar/{es p e r  agate line-about elgbt 
words per line. This notice sbows the widtb of tbe line. 
and is s .. t In agate type. Engravings may bead adver
tisement.' at the same rate per agate line. by measure
ment. as tbe letter press. Advertisements mu.t be 
received at publication otllce as early as Tbursday morn
ing to .. ppear In next Issue. 

38th ANNUAL STATEMENT 
O F  THE 

1ETNA 
Hnlr tonlc. A.  F. Pratt . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  376.808 Straw stacker, A. Fnrst . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 876,873 LIFE INSURANCE CO. , 
Hame fastener. J. A. Brill . . . . . . . . . . . . . . . . . . . . . . . . . . .  376,811 SusDenders. display card for, C. Voorb�s . . . . . . . . . . .  876,911'l 
Hames. die for welding draqbt eyes to, W. H. Switcb. See Electrical switcb. Railway sWltcb. 

Walker . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  376,998 Syringe. vRl{inal. S. W. Beal! . .  . . . . . . . . . . . . . . . . . . . . . .  376,727 
Handle. See Tool bandle. Telephone, mechanical. J. P. Sunderland . . . . . . . . . .  376.928 
Harrow. clod crusber, and land roller, combined, Textile fabrics. macblne for finishing and polish-

G. W. Albaugb . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  876,841 Ing. C. Tacbon . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  316.!l93. 376.994 
Harrow tootb and barrow attacbment, W. H. Textile fabriCS, macblne for flxlng cords to, E. 

Hobson . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .. . . . . . .  376,801 Cornely . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  876,860 
Harvester and· binder, W. N. Wblteley . . . . . . . . . . . . .  376,783 Tbermoscopes. [circuit closer and re/{ulator for 
H�t rack for bat manufacturers. H. I. Wlnterlleld 876,003 electro'DlBlnletlc, H. J. Hal/{bt . . . . . . . . . . . . . . . . . .  376,880 
Hatcbway. F. L. Darrach . . . . . . . . . . . . . . . . . . . . . . . . . .  876,864 Thread bolder for spools. E. G. Cone . . . . . . . . . . . . . . .  376.868 
Heat and power. supply In/{. W. E. Prall . .  . . . . . . . . . 876,830 Tie. See Horse tie. Railway tie. 
Heater. See Sad iron beater. Tongue support. D. Ward . . . . . . . . . . . . . . . . . . . . . . . . . . . .  876.999 
Heatln/{ and ventilating apparatus. E. T. John- Tool bandle, C. L. Young . . . . . . . . . . . . . . . . . . . . . . . . . .  3'1'7.008 

son . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  876.746. 876,746 Transom lifter, S. L. Hili . . . . . . . . . . . . . . . . . . . . . . . . . . . .  376,006 
Heel compressing machine, F. F. Raymond. 2d. Trap. See Steam trap. 

876.764. 876,!Qj Tray. sample. D. Goldstein . . . . . . . . . . . . . . . . . . . . . . . .  876,789 
Holdback. D. A. Camp . . . . . . . . . . . . . . . . . . . . . . . . . . . .. . .  876.798 Truss, L. B. CraI2 . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  376,861 
Holder. See Checkrein bolder. Eyeglass bolder. Tube skelps for bandllng, preparing, A. I,. 

PbotollTapbic plate bolder. Thread bolder. Murpby . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  376.780 
11ook. See;Checkreln book. Painter's combina- Tug book, J. A. Brill . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 876,810 

tlon pot book. Sin/{letree book. Tog book. Turret. armor, H. Gruson. . . . . . . . . . . . . . . .  . . . . . . . . . . .  876,9f'6 
WhUHetree book. Umbrella and cane. combined. W. H. G. Ellis . . . . . .  876.870 

OF HARTFORD, CONN •• 

Premium Receipts In 1887. 
Interest Receipts In 1887, 

lo .  

Total Receipt. during tbe year, -
Disbursements to Policy-bolders. 

and for expenses, taxes, &c., 
Assets January 1. 1886. -
Total Liabilities. 
Surplus by Ct .. Mass., and N. Y. 

standard, -
Surplus by many State., -
Policies In torce January 1. 1886. 

8Ii ,4S3, Insuring. 
PoliCies I.sued In 1887, 

.,,408, insuring. -

lo SSS. 
13,202,09�.89 

1 ,840,1i3l1.3" 
4,842,632.03 

3,�93,'83.61i 
32,820,8"8,'18 
2'1, 193,033,38 

3 , 41&'1,623.40 
",319,000.00 

14,380,449.00 

m:OBGA.N G. DVLKELEY, Pl'eddent. 
Hopple. J. lfreeman . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  876.872 Valve, automatic air, A. H. Engstrom . . . . . . . . . . . . . .  376.789 J. C. WEBSTER, Vice-President. 
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SEBASTIAN, MAY &. CO'S 1mpme4 Bcmr Gd\lllf 

LATHES���e� Drills, 

ARTESIAN 
Wells. OIl and Gas Wen., drilled 

fl=}� ��d::",�: 
��f:r;,�':l= able HarM Power and Mounted BteaJDDriIItng Macbines for lOOtn 
GOO tt. Bend 6 cents for illustrated cataJogue. PierceWellExcavatorCo. 

New York. 

ELECTRIC WELDING.-A PAPER BY 
Prof. Ellbu 'l'bomson, giving an account of a new . way 

�nf:}��I�u��� ��r��nge��eC:� �fe::s
aril'::�1it!.�f� 

of the same or of dl1l'erent kinds. '" Itb 4 ligures. Con
tained In SCIE.NTIFIC AMElUCAN S UPPLF.ME NT, No. 
39�. PrIce 10 �nts. To be bad at tbls ollice and from 
all newsdealers. 

ROCK D R I LLS 
AIR COMPRESSORS, 

BOILERS, HOISTS, 
AND 

GENERAL mlNG MACHINERY. 
Seud for IDualrated C&lalogue. 

Ingersoll Rock Drill Co., 
to PARK PLACE, N. Y. 

VELOCITY OF ICE BOATS. A COLLEC-
tion of Interesting letters to tbe editor ottbe SCIENTIFIO 

��::=�:'1�� ���st-!-'h';.oft tr: �C:�d
tY,�� =':"tti 

taster than tbe wind wbich propels them. Illustrated 
with 10 explanatory dl&gra!lls. Contained In SCIENTIFIO 

�1II��t��Ai��:��'�1���.seei£ cents, To 

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

RECENTLY PUBLISHED. 
Our new catalogue containing over 100 {lages, Includ

Ing works on more tban fifty dlll'erent subJects. Will be 
mailed tree to any address on application. 

BUNN &; CO., Publisbers Scientific American, 
361 Broadway, N ew YOl'k. 

Telegrw- and Electrical 
lfedlcal Battenes. �fek!�dels. Exner!-.Ilental Work .... and line brass """tlngs. Send for 
!latalogoe CJ  . ... "ONJiJ8& BlCO; (,lneln...u. o.  - & ia iDl.pw'taot to us thatYGq mention this paper. ' 

STEAM ENI INES. 
Horizontal and Vertical. 

D r e d tr i n g  lUach l n ery, 
Floor, Powder, Sin Ie and 
FliRt Mill  Macliine.·y, Tar
blne Water W heelll. 
York Mfg Oo., York. P&. U. B, A. 

NAVAL ARCHITECTURE.-AN IN-
teresting review, by M r. R. DUllcan. of tbe progress 
tbat bas been made In this brancb of science during 
the last flfty years. Contained In SCIENTI1l'IC AMER[� 
CAN SUPPLEMENT. N o. IiS9. PrIce 10 cents. To be 
bad at tbls ollice and from a'l  newsdealers. 

Horse. W. C. Goodricb . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 876,876 Valves, spindle connection for. H. R. J<·rlsble . . . . . . 376.981 
Horse tie. aut.omatic, R. Hymers . . . . . . . , . . . . . . . . .. . .  376.803 Vehicle bolster spring. Ill. CIIIl' . . . . . . . . . . . . . . . . . . . . . . .  876,867 
Hot air furnace. R. A. ChesebrolJgb . . . . . . . . . . . . . . . . 376.812 Vehicle se .. t. H. B. Irwin . . . . . . . . . . . . . . . . . . . . . . . .. . . . .  376,887 

J. L. ENGLIS� S;':�;�HN Actuary ITYLO & FOU NTAI N  PENS. �rr':,���� • • •  , • Agents wanted. Fountain Holder, fitted with best 
Hydraulic elevator. J. Cone . . . . . . . . . . . . . . . . . . . . . . . . .  376,868 Vehicle. sprin2. J. G.  & L. H. HnfI' . . . . . . . . . . . . . . . . .  376,967 GURDON W. R USSELL, M. D •• Consulting Physician. : qU&lIt� Gold Pen .  Stylo. $1 ; fj'ountaln • •  2 and up. 

T. J. MUMFO RD, Manager, I J. " L I ,RICH & CO., 1 0 8  Liberty St. ,  N. Y. Ice creeper. C. Schummel . .  . . . . . . . . . . . . . . . . . . . . . . . . . .  376.8.32 Vebicle spring, C. W. Saladee . . . . . . . . . . . . . . . . . . . .. . . 376,766 
Ice makin/{ and refri/{eratlng;apparatns for. J. B. Veblcle. two-wbeeled. H. K. Olmsted . . . . . . . . . . . . . .  376.962 

Craft . . . . . . . . . . . . . . . . . . . . . . . · . . . . . . . . . . . . . . . . . . . . . . .  876.732 Veblcle. two-wbeeled. H. H. Smltb . . . . . . . . . . . . . . . . . 37a.992 
Inballng medicinal vapors, etc., apparatus for. F. Veblcle wbeel. G. L. H. Scbneldewlnd . . . . . . ... . . .  376,969 

183 Broadway, New ¥ork· � New Catalogue of Valuable Papers 
POWER contained in SCIE.NTIFIC AlIIERlCAN SUPPLElIIENT. sent 

H. G1ew . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 376,819 Velocipede saddle, E. G. Latta . . . . . . . . . . . . . . . . . . . . . .  376.892 
Inkstand, safety. L. B. Prabar . . . . . . . . . . . . . . . . .  : . . . . .  376,964 Ventilator. See Room ventilator. 
Insect destroyer, J. T. Rives . . . . . . . . . . . . . . . . . . . . . . . . 376,784 Ventilator. Louis & Murray . . . . . . . . . . . . . . . . . . . . . . . . . .  376,827 

tru qJ c� to any address. 

INERY M U N N  It C O  .. 361 BroadwaY, N. Y. 

Jar fastenin2;preserve; G. H. Harvey . . . . . . . . .. . . . .  376,963 Vessels against rats. protector for, T. WIl.on .. . . . .  376.8.'19 ........... ,.a ... , .. , SAWS, etc. 
Joint. See Expansion joint. Gas conduit jOint.. Voting macblne, W. W. Ford . . . . . . . . . . . . . . . . . . . . . . . .  876,980 WORKSHOP. 
Knlttlnll macblne, Circular. C. T. Sullivan . . . . . . . . .  376,789 Wagon. E. M. Allen . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 876,984 or Wood. 

�"������;l������ r.adder, extension. H. Barnes . . . . . . . . . . . . . . . . . . . .. . .  376,794 WIl/{on. dumping. A. C. McEwen . . . . . . . . . . . . . . . . . . . .  316.902 
l.amp supportln/{ attacbment. N. Guyer . . . . . . . . . . .  876,9IiO Washstand and _ter closet. combtned. A. D. E!. 
I .... Ung awl, C. K. Bradford . . . . . . . . . . . . . . . . . . . . . . . . . 376,989 well . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  376,871 
J,atbes, taper attachment for. E. A. Alpress . . . . . . . 376.843 Wasber cutter. C. Wunderllck . . . . . . . . . . . . . . . . . . . . . 376,974 

!U3 0. 
J,eatber, artiflcial, Choate & Norcross . . . . . . . . . . . . .  376,866 Wasblng machine, L. Whitney . . . . . . . . . . . . . . . . . . . . . .  376.002 

GAS ENGINEERING, RECENT PRO-Ufe boat. J. A .  Aniello . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  876,935 Watchman's electric controlling apparatus, Skrl- gress ln.-By A. Macpberson. Regenerative system of Mfter. See Transom lifter. van & Dvorak . . .  . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  376,920 retort firing. Improvements tn II&S purl8catlon. Bum-
LOCk. See Nut lock. Water closet. E. T. Jobnson . . . . . . . . . . . . . . . . . . . . . . . . . 376,744 ers and regenerative lamps. The Wel sbsch gasJ!.f.bt. 
Loom weft stop motion, L. J. Knowles . . .. 376,'1'74 �o 376.m Water closet cisterns. seat connection for. J. �;�:I.Yu':.'l ���':!c'l!. �='nc:,� \� �����·AME�� 
Lubricant. E. C. Leaby . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 376.961 Demarest . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  376.867 \ CAN SU PPLF.Ml!lNT, No. 80 1 .  Price 10 cents. 1'0 be 
r,ubrlcant cup, J. S. Hall . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  816,962 Weatber striP. T. P. Asbury . . . . . . . . . . . . . . . . . . . . . . . .  376.846 bad at tbls ollice and from all newsdealers. 
Lubricating device, A. J. Robinson . . . . . . . . . . . . . . . . .  376.Il00 Weed cutter. sectional. Deneby 111; Childs . . . . . . . . . 876.73.0; I $ 1  0 00  $50 00 r.ubricatOr. w .  Anderscb . . . . . . . . . . . . . . . . . . . . . . . . . . .  &76.809 Wel/{hlng apparatns. grain, M. Ill. Reisert . . . . . . . . . . 376,966 to R:�t

n��tj,� 
Mall.crane, W. W. McCleary . . . . . . . . . . . . . . . . . . . . . . . .  876,781 1' Wel/{blng macblne, cotn released, G. Reimann . . . . 376,910 ' • fltable b u s l -
Manifold sbeet, j .  L. Wortman . . . . . . . . . . . . . . . . . . . . . .  876,764 Wbeel. See Car wbeel. Emery wbeel. J!1ftb I r=:' .lt�,a�c Lanternll '\rdlle��PfP81'tl' sfb-
Massage, appliance for ieH, L. Scba1I'er . • • • . • . . • . • .  376,968 wbeel. Veblcle wbeeL. Mattem�tIC!'l�'iie�r�fJ:rt� °fiv:BKic LantJns�ic2 MAIclIronl-.l mo_nt, G. Dnllh_ . . . . . . . . . . . .. . . . .  87f1,�89 Wheel, J, BotIeIr . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . , . .  3'16,1138 I.. MANASSB. � lUadliloIl8neel,C.lca ... DI • .  

' � SHTdcu�Maliea.blelronWOrks �� 
, � "�T �--' _ - -

DRY AlR REFRIGERATING MACHINE. 
DeSCription of HaJl's 1mproved bortoontal dry air retrtg., 
erator. des\I{Ded to deliver about 10,000 cubic feet Of 
cold alr per bour. wben running at a speed of 100 revolu
tions )l8r minute, . and capable of reductD2 tbe tempera. 
ture of 90° above to 50" below zero. With !lve lIjrures, 
showtng plan and side elevation of tho! apparai>us. and 
diagrams illustrative of Its performance. Contained In 
SCIENTIFIC AlIIERIOA N  SlTPPLElIIENT, No. �SS. PrIce 
10 centa, fo be bad .. tbls otllce and from all news
dealers. 

E L E C T R I C  L I C H T · A N D . POW E R .  
Edco System of Arc and Incandescent LI/{btlnll. Dlrecl 

or In connection wltb tbe Storage Batteries 
of tbe Electrical AccumUlator Co. 

Dynamos, Motors, Lamps, Batteries, and General Elec
trical Supplies. JIIecUo,.DJDamlc Company. 224 Carter St., Pblladelph, 

© 1888 SCIENTIFIC AMERICAN, INC.
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H� EXDorimonts in SCiOBCO 
JUST PUBLISHED. 

Home Experiments In Science for Old and YonJl!t. A 
Repertory of Simple Experiments with Home-made 
Apparatu8, includlJl!t Mectianlc8, General and Molecular 
r:s���ii��:�n

B
f�:I�ec���PW�;.rnlca'iI;P�,:�fo� 

and IllustratIons of Experiments and Apparatus. By T. 
O'Conor Sloane, E.M'.LA.M., Ph.D. I llustrated by 97 en
graVIngs. 261 pages, 1""IO, elegantly bound in'cloth, gilt. 

l'rkJe $1.00, IJy mail, :free oj posta<}e, to Mi1I addreBB .n the World. 
CONTENTS.-Chapter I. 'ExPerimental Science. 11. 

Mechanical Operations. 111. Experiments In Mechan-
��eu�';:il:.p
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ments in Molecular PhySic •• VII. �erlment8 with 

t1:Et�Ur���OOt�*t.�xf:J���nts In eat, Sound and 

pr- The above 0'1" aWl! of owr Hooks sent by mall, f'ree of 
postage, at the publicabWn price, to any addIres. ;0> the world. 

ar An Iliustrated c1lrcular, .lwwing the fuU table oj con
tents of this book, with specim""" of the engra1!/Ing$ ; 4 pages, Ito: ,viU be sent free of 'ixJstage to any one in any part oj the 
world 1vho will jurnish liis addr .... 

pr- OUr New Rewed Df.scripUv. Catalogu.e of PracUca! 
and Scicatijlc Hooks, 80 page', Svo, and owr other Cataloguu 
and Clircular., the whole cov ...... g aU oj the Branches of 8m-. 
ence Applied to tlw Art., .ent jree and free of postage to any 
"". in any part oj the world who will furnish his _ .... 

H E N R Y  CA R E Y  B A I R D  ct. CO.,  
INDUSTRIAL PUBLISH ERS, BOOKSELLERS & IMPORTERS 
S10 Walnut Street, Philadelphia, Pa., , U. S",A. 

CHARTER'S GAS HNGINH. 
The safest, most reliable and economical Motor In 

existence. 
Indepelldent of Ga. Work. all d  Machines. 

2 to 25 H. P. So It can be used anywhere. 
M a kes Its OWn Cas 

AT COST OF ABOUT 
66 cents per M Feet. 

gu�r���e'!,'1t 
o
�::r �185o�:r = 

Engines. 
Chicago ARent : H. H. LATHAM, 

� Dearborn Street. 

�::���::�:::J New York H<Juse : 
� 12 Cortlandt Street. 

Williams &, Orton Mfg. CO. 
P. o. B ox 148. STERLING. ILL. 

�t��l Dri�k M'��n�:, Dri�r: � Kiln: 
Gregg's Steel Brick Ml1chlnes, Front and Ornamental ; 
Gre�g'8 Clay Crusher Roller Mills ; GreJrg's Disinte
IlratlDg M1l1s ; GregJ'1!l Steam Driers for Bricks, Tile, 
l,umber, Pa

.g
er. Fabrics, etc. ; Gregg's Brick Kilns, Di-

r::,':'l��:a':,ei�l:�: .:;,�
m
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S
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en
�

ia'i��lfriI'T��t;18�tRnw CO., , 4�3 Walnut St., Philadelphia. Pa . .  U .  S. 

PLANING AND MATCHING MA CHINES. 
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GAS ENGINES. 
l� u!t'!,

p
�.!t:!��r���.!:l:p:!,!�= 

When t'Ee motor is not at work, the expense of running It ceases. 
Simple. !>I"fe. Ecouomical, D llrable. No estra Insuranee. 
Four sizes: 1 H. P., � H. P .. I man power>-and Dental lIIngine. 
These Engines are eSJMlciallr suited for lT880llne Gas tor country use. pr-Smd 1Of" IlZtutrated � To 

ECONOMIC GAS ENGINE COMPANY, 
Office a�d Salesrooms 

Sample by mall, 110 cents. :: ..... �::w�-'w- ��- COMPANY, Sole A�'8l:iunbera Street, New York. 

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

equal to anything in market. 

A I.arge Lot of 2, 3 and 4·H. Engines 
With or without boilers, 10_ for cash. 

B .  W. PAYN E a, 80N8,  
Box 15, Eln::l.iJ:a., N. Y. 
I C E - H O U S E  AND REFRIGERATOR. 
DIrections and DlmeDsions lor construction, with one 
��:�o:"��n��h:� l�� �"::t

l
���� 

ont tbe year at a temperature of from 34,0 to 36°. COD
tained In SCIENTIFIC AMERICAN SUPPLEMENT No. 118. 
l'rIce 10 cents. To be had at this otIlce and of all new .. 
\Iealers. 

ICE-BOATS - THEIR CONSTRUCTION 

���ro",,�::'�i. V�� ,:;=..!\:rn:�h
n
��;��d:n� 

construction. Views of the two fas�st loo� hoata 
used on the Hudson river In winter, By H. A. BorstaD, 
M.E . Contained In SCIENTIFIC AMERICAN SUPPLE
XENT, 1. The same number also contains the rules aDd 
regulations for the formation of Ice-boat clubo. the san. Ing and mana,gement of Ice-boats . Price 10 cents. 

BA R R E L  MACHINERY. ,'- E . .. B. HOLMES, 
BUFFALO. N. Y. 

ACTIYE 
ABEIITS. 

EVERY IJSER OF M""HINER! 
BROULD LEABN 

HoW to USB Loose Pnlleys . 
Useful information on th1s subject 

1s ·glven In our u CataloguA No. 55." 
Sent free to any address. 
VAN DUZEN & TIFT, Cincinnati, O .  

LEAD S ME LTING. -A FULL DESCRIP-
tion of the Lewis Bartlett process, by WillIam Ramsay ; 
Illustrated with 9 engravings. Contained In SCIENTIFIC 
AMEHlCAN SUPPLEMENT, No. :193. Price 10 centa. 
To be had at tbls omce and from all newsdealers. 

PATEKT FURNACE 
BOILERS OF EVERY DESCRIPTION. 

IDE Automatic Engines, Traction and Portable Engines 
STEI.&:DtI: �O.&:J::> �O:Lt:LtEla.EI .. 

Jlanfaetured by Fou n d ry a nd M a c h i n e Department, 
Harris burg. Fa., U. S. A. 

Special Machines for Car Work, and tbe latest Improved 
Wood Working Machinery of 8Jl kinds. COMPRESSION OF eAIR.-DESCRIP

WHAT AMERICAN ZOOLOGISTS HAVE ����.:l�:r:::�:in�����s�l��6'!S'u�'!:�n:� �::'Fn: 
Done for Evolntlon,-Ry Edward S. Morse. Address of dustrles and for mining 

rr
urposes. With 8 tlgnres, U IU8-

the retiring president of the American ASSOCiation for t���':n��n a£fr'l::�
IC 'i:I:ftic!�VS��;L��N��ttJ: �: I�r:l''::.:ili:'i,��i�� ��

I
�!�

e
y� �g::'p:-r'ro.gea�� 431) . PrIce 10 cents. To be had at this omee and from 

Air Brush. 
American ZOO logists. Contained in SCIENTIFIC AMERI- all newadealers. 
CAN SUPPM:MEST, NOS. 807, 80S and 609. Price 10 .. --------------------

Received h4!hest Gold Medal Award of 
Franklin InstItute as a lpgltimate art tool. 
Invaluable to crayon and water color por
trait artists and draughtsmen. Its use SBves 
time, and gives tlnest 'technical etrects. cents eacb. To be had at tbls oftIce and from all news

dealers. 

PEBFEC7' 
NEWSPAPER FILE 

The Jtoch Patent File" for Jlre88l"Vlng newspapers, 
m8lr8Zines, and JlIPDphlets. has been, recently improved 
and prlco redul'ed, Suboerlbers to ,the SCIENTIFIC AM. 
ERICAN and SCIENTIFICAMElnCAx SUPPLEMENT can be 
s�pplied for the low price of tl.50 by mall, or $l.2ll at the 
gm�cpa1':lERI�TNv;., �ard ttefi��C: 
every one who wishes to preserve tt.l paper. 

Address . IIUNN & CO., 
Publishers ScnL'i'l'IlI'IO A lK'CR.nur. 

B A R N E S '  N E W  
Patent Velocipede Gri lldlu. and 

Poll.hi t • •  Machiue. -

J:�.!ig:
n
�:'!a�:"f.S1

I
��Jf,s?U��7e 

Grinding, etc., etc" as an accessory to 
or for a distinct buolne •• , a large protlt 
with small outlay. Outtlts of !'oot 
;"��::,re lIf:

c
��r.r �dP��f1� �!t� 

logue free. 
W. F. & John Barnes Co •• 

1 999 Ruby St., Rockford, Ill. 

WantedTo Buy Cood I nventions 
for our'business ; patented or unpatented. Ad· dress, International Novelty Co., Cincinnati, O. 

ELECTROTECHNICS, DEFINITIONS 
and D<lslgnatlons ln.-A U8t of tbe symbols proposed by 
Mr. Jamieson for electrical units, magnetism, and elec. 
trlc measurements. With ' figures. Contained In SCI
ENTIFIC AME II.1CAN 8UPPI"'M reNT, NO. 1)911. Price' 
10 cents. , To be had at this omce and from all news
dealers. 

FO�:m::EG-l.V T�.A.%:)::m. 
�?l�t�blf.'l.���:d

&
r�8;'br���e��:e

d
��iIE.:l��¥�ci � 

represent American Manufacturers In the sale of their 
products In Foreign Countries. Satisf&ctory American 
lind English ' reference If required. Address direct, or 
American OWce, ' Stone Street, New York City. 

STEil PUlPS lor Hot or Cold. Fresh or 
_ Salt Water; for Oils Naph

tha, Tar; for Cane Juice, Liquors. SY':!lP" Scum; lor Am
monia, AlkaUe8\ Extracts, Aciela; for�hi k. Volatile, Vi .. 
�us pr Foul LIquids. etc. Vacuum pa of the 

,'highest efficiency. Filter PreBS �. Air, Gas and Acid Blowers. Air Compretlllora. Etc. 
BUILT ' BY GUILD & GARRISON, Brooklyn, N. Y. 

fr;:�i f�r
p:�:r!t��:

o
:nd ��n ��'i,�;' ���e�� 

investigation. AIR IIRUSH MFG. CO. 
87 Nas.au Street, Rockford, 11 111. 

DIPHTHERIA. -, A PAPER BY DR. 
earl Bunsen, !lIving the results of his microscopical re-
����

h
3rs=�.

t
�I���·t��n &',�la��rn.att�nE��;�i� 

A�IE"ICAN SUPPLEMENT, No. 8117. Price 10 cents. 
To be had at this omce and from all newsdealers. 

2nd � MACH I NERY n N. Y. Mach'y Depot, Bridie 8tQrll 16, FraQkfort 8t., N.Y. 

W 
Eneyelo-

E 
Dla, moud 

L 
B,OOk free, 

L pedra of Drill. and 2SC. for 
'JO'? EnSlllv L11!>lDing mailing it. IfI&II of H)'draulic American W E L L  WELL WolI WOl"ka, T O O LS.  Machines. .lUl'Gl'l, Ill. • 

THE COPYING PAD.-HOW TO MAKE 
and how to UNe ; with an elllll'SviJl!t. Practical diractlons 
how to prepare the gelatine pad. and aloo the aQUlne Ink 
by whlob the copies are made I how to apply thll written 
�;����e�'� ���iN\�;I� A����;o��P"iEi�N!:,

t
ir& 43"'. Price 10 cents. For BaJe at this omce and by all 

newedealen In all parts of the oountry. 
EXCBI,LENT Bl,ACK COPUIlS of �� tOI'Itun or dMwn with any Pen (o� Type Wrltllr) by the Patent 

AUTOOOr.YISTLIlli'Jlrll�'h��led by 
Specimen. Free. 

AUTOCOPYl8T 0., 166 WWlam Street, New York. 

P U L L E Y S  H A N C E R S PROGRESS MAOH I N E  WORKS' I ' . , .A.. &; F. :e:a.O'V\7"N, F R I C T I O N  C L U T C H ES. 4040 Park P1aoe. 1V. 'Y. 
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Thursday, tbe l.t 'day of March, 1888, Ilt which time :and 
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the Bureau of Construction and Repulr. und for tbe de
livery of tbe same at the Navy Yard, Port.mouth, Vir
ginia. Printed SChedules �lcuJarJY describing tile 
�<:,�
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an
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obtained by regular dealers In or manufacturers of, 
the article. required, on appllcat on to the Commandant 
of said Navy Yard. Proposals must be made In dupll. 
cate and enclosed In sealed 8 marked " Pro-
posals fo. Tool. for tbe Navy PortlmoutIt. Vi.-
mnia." and addressed to tbe a17 of tbe navy. 
Ravy Department

l 
Washington, • C. All bids must be 
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Secretary of the Navy reserves tbe rlgbt to reject any 
or all bldS

r 
In whole or In �art. as. In his jndgment, the 

Intere8�L�fAt''Ce.m�:M3Jk��ru of the Navy. 

P
roPo.1I 18 for Machine ToolII fOI' the Orduance (� Oll�.-NAVY DEPARTMENT, WASHINGTON, 

�1�6d�t this 1>e�����
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Thursday, the 1st day of March 1888, at which time and 
place they will be opened In the presence of bidders, 
Ior furnishlnlll the neceosary material and labor and 
coustructlng sixteen (16) IS-Inch gun lathes, and fortbe 
delivery and erection of tbe same In the Navy Yard. 
Washington, D. C . •  In accordll,nce with plans and specltl
cations, copies of which. togetber with all other infor
mation essential to bidders, may be obtained at the 
Bureau of Ordnance in this iJepartment. Pl'opoSlils 
mnst be made In duplicate. in accordance with forms 
whlcb will be furnished on application to the Bureau of 
���:'�::i�g ��!

O
��!'s, �
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re� of the Nav
iiI 

Navy J;>epartmen'i.
Washlngton, n. c. 

:!:: o:e:;r\�{ls�!", I� r:;r:M'ii'i:z.'i� M {�f!'r'e� ��j:� 
G6v"6���'llX'1l.��*'¥�':Aeung Secretary of tile Nf.W/I. 

M1 SUPERIOR 
Stationary Engines 
with  Plaiu Rnd A ll l oma. 
tic VUI·off". Vel'l ical and 

_ , Horizontal. 
_ Penna. Diamond Drill Co., 

-==== - .  Birdsboro, Pa. 

A MMONIA SULPHATE.-A PAPER 
by Watson Smitb, F.C.S •. descrlblng',Gruneberg's aPW/i .... 
�
u
�e���t���:tt

a
�n�����:g

f f::':m;;. si�� PL1<M"NT, No. 1)flfI. Price 10 cents. To be had at this omce and hom all new8dealers. aM�RI�T PRESS *<I. Circular size $8. News
paper size W. Type setting easy, our 

Wn
prlnted directions. Send 2 stamps 
for catalogue presses, type, cards, 

C & D
D8 &c" to fl1ctory, KELSEY & CO. I! alL 1I1eriden. Conn. 

BRASS WOR' Jledels �S":::!:at��
sswork 

1.. Satl.'aetlon GUBl'anteeil. T. L. McK E E N .  Easton, Pennsylvania.  
LIGHTNING CONDUCTORS. -DESURIP-
tion of a new fonn of apparatns for testinlll liJl:htnlng conductors, and the method of usIng It, D l ustrated with 8 engravlnl<s. Uontalned In SCIENTIFIC AMERICAN SupPLEMEN'l", No. 1)96. Price 10 cents. To he bad at this 
omce and from all newsdealers. 

�L��.;.Jit"'�� SC I O P T I CO N S  
For PU IILIC or HOME EXHIII I TIONS: Best Plain or Colored Magic Lantern I"lIde8. 
L. J. MARC Y, lOOt Chestnut St. , Philadelphia. 
FOlt SA LE .-Quarter to half interest In Patent 
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company. Address PHll:LPS, l2O W. 79th St., New York. 

To Business Men. 
The value of the SCIENTIFIC AMERICAN as an advertlsiJl!t medium cannot be overestimated. Its Circulation 

Is m .. ny times greater than that of any similar journal now puhlished. It lIIoe. into all the States and Territo
ries, and Is read in all the principal libraries and reading 
rooms of the worJd. A business maD wants something 
��:r�
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iLdvertises ln the SCIEN1.·IFIC AMERICAN. And do not 
�����t1�!v:,�:�

n
lor"f:��Jf::::'iI� �;E�C!�

S
��!� .electing a list of publications In wn.cn YOII deCIde It II 

for your Interest to advertise. Tbls is frequently done, 
for the reason tast t.ne agent jitets a larger commiSSion 
from the papers having a sm .. ll circulation tUn i. allow. 
ed on the SCiENTIFIC AMERICAN. 

}'or rates see top of IIr.t column of this PlIRe, or ad_ 
dreu 

MUNN &: (lO .. Puhlislt .. r., 
361 Broudway, New YOI·k . 

TU! Scientific A merican 
PUBLICATIONS FOR 1 888. 

-0-The prices of tbe ditrerent publications are as follows : 
RATES BY MAIL. 

The Sclentltlc American (weekly), one year 83.00 
The SclentiOc American SlIpplement (weekly), one 

year. • • • • . • . • . . 5.00 
The Sclentitlc American, Export Edition (monthly) 

one year, • . . • • • . • • 6.00 
The Sclentitlc American, Architects Rnd BnIlders Edition (monthly), one year, . . . • • 2.00 

COMBINED RATES. 
Tbe Sc.entltlc American and Supplement, *7.00 
The Sclentltlc American and Architects and Build-

ers Edltton, • 5.00 
The ScientItlc �merlcan, .Sup�ent, and Archi-

tects and Bulider. EditIOn" ', �. , . • 9.00 
l'rof)OrtWnate Rat .. for - , onUIB. 

This Includes pootage, which �n"11emlt by postal 
or express money order, or draft to order of 

MUNN & CO • •  381 Broadway, New York. 

C .. 'TA' RR H poaItlveJ:r C1Ired bythegreatGerman 
... :Betned;r. BampJepkge. an.dbooldor .............. .. B.JIDlClALCJe..Ill8tIfampllDn,Oonn. 

© 1888 SCIENTIFIC AMERICAN, INC.
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Inside I--age. each inserti on "" _ _  .,. � cents a llne. 
lIack l'aa-e, each i nsertion • • •  91 .00 a line. 

The above are charges per agate hne-about eight words per line. 'l'his notice shows the width of the line, and is set in agat e type. Engravings may head adver" tisements at the same rate per agate line, by measurement, as the letter press. Advertisements must be received at publication office as early as 'l'hursday morning to appear in next issue. 

JAIUES MEANS & CO. enable the people of the 
U. S. to save hundreds of thousands of dollars' worth of 
shoe leather every year. If you think this too stroug a 
statement, ask any man who bas worn &. pair of James 
Means' $4 Shoes, or James Means' $3 Shoes. Sold by 
leading retailers throughout the U. S. 

You cannot aWord to do without them . 

.... �ii JAMES MEANS' 
$3���$4 SHOES. 

--....� T H E  
VERY 

BEST rii!i!lJ1'" M A D E .  
Shoes from our celebrated fact,ory are sold by the 

hest retailers throughout the United States, and we 
will place them easily within your reach in any State 
or Territory if you will send us a postal card, men
tioning THE SCIENTIFIC AMERICAN . 

• JAMES MEANS & CO., 
41 I�illcoln St., Bostoo ; Mass . 

Icitutifi t �tutritau. 
, 

RUBBER BELTING, PACKING, HOSE, 
AND ALL OTHER KINDS OF 

El. U :a :a E El.  G O O D· & ,  
-FOR--

M E C H A N I C A L  and M A N U F A C T U R I N G  P U R P O S E S. 

The Larlrest and Most Extensive Manufacturers in America. 

THE GUTTA PERCHA AND RUBBER MFG. CO. 

$15 0 Cash buy. State Right on best " Device for Gro olnillg' A llim a l s " ever invented. It 

. �/,�i�.Clog�nk�10��n/suf���PY �rt�����'" Feb. 
_ Address, " R," Box 304, Sandusky, Ohio. 

pETRIFIED WOOD. 

C E O .  W .  MARBLE, Sole Manu· 
fact u rer of THE {()ME WREN()U • 

The best made. all steel, and warranted. 8 sizes. 
28 to 32 Sout.h Canal Street. ChicaJ'(o, U. S. A. 

THE MODERN ICE YACHT. - BY 
Geo. W. Polk. A new and valuable paper. containing full praetleal directions and specifications for tile construction of the fastest and best kinds of Ice Yachts of the latest, most approved forms. Illustrated with engravings drawn to scale, showing t h e  form, position, and arrangement of all the parts. Contained In SCI ENTJFlC AMERICAN SUPPLEMENT. No. 6�4. Price 10 cents. To be had at this office and of all newsdealers. 

�eor�e'� Patent Improved Barrel Truck. No Store, MIll. DIstIllery, or Packmg House can afford to be without them. Send for circlliur. A.gents 'wanted .• 

BALTIMORE NOVELTY WORK�, 
443 North Street, Baltimore, Md. 

S A. WS Wanted 50,000 Sawyers and S AW S Lumbermen to send us their 
A full addr""s for a copy ot Emerson's IB'"' Book of SA WS. We are IIrst to introduce NATUR- A A� GAS for beating and tempering Sa.ws 

W :���it;r���e:��kbe:eeB�� �E�gli��P��V��gre���� W prices. Address 
.8 EMERSO N ,  ""[lIlTH & C O .  (Ud.), S Benver Falls, Pa. 

rFEBRUARY I I ,  1 888. 

'l'�kr{�cl'HP�I1�JI1I1�';.\,:� 8'lE�n1�� \W�J!i�'l 
'" ( I R K ,  for the manufacture of which we have un
equalled. faCilities. Henry Disston & Sons, Incorporated, 
J obbmg Department. Front & Laurel Sts., Phi!a . • Pa. 

THE AMEnI�AN BELL TELE�K�NE ��. 
95 MILK ST. BOSTON, MASS. 

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

The transmission of Speech by all known 
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
ed by it or its licensees responsible for such 
unlawfu! use, and all the consequences 
thereof. and liable to suit tlH'refor. -------------------'---

OF THB 

� dttdifit �mtritau 
FOR 1 SISS. 

The Most Popular Seientlfie Paper in the World. 
Only 83.00 a Year, including Postage. Weekly. 

;)2 N u mber. a Year. 

Cabinet SpeciDl.ens, Paper Weight., 
Watch Charms, etc., made of silicified 
wood from Chalcedony Park, Arizona. I Nature'S incomparable handiwork in colorings,.·polished 

, with mirror finish. Send for Circular and PrIce LIst. 

This wi dely cit·cnl n t ed and splendidly Ulustrated 
paper Is published weekly. Every number contains six:. 
teen pages of useful information and a large number 01 
original engravings of new inventions and discoverie�, 
representing Engineering Works, Steam l\l nchinery 
New Inyentions, Novelties in MechaniCS, M anufactures. 
Chemistry, I<lectricity Tel egraphy. Photography, Archi
tecture, Agriculture, Horticulture. Natural lTist.ory. etc. 

A \I (:la88es of nrader8 find in the S C I ENTJFIC 
AMERICAN a popular 'l'esume or the best scientific in
formation of the (l ay; and it is the aim of the publisher. 
to Itresent it in an attractive form, avoIding as mucb as 
possible abstruse term.. To every intelligent �mlnd. 
this journal afl'ords a constant supply of instructive 
reading. It is promotive of knowledge and progress In 
every community wh�re it circulates. 

HO W TO }lAKE AN INCUBATOR.-
Full directions, illustl'ltted with 7 fI"ures. Also directions for operating the apparatus. Contained in 8CI lCNTIFIC AMERICAN SUPPI,EMENT, No. ti l"� .  Price 10 cents. '1'0 he had at this office and from all newsdetLlers. 

H. 'W". JOHNS' 
�RSABDEES�O'S1< 

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

FI RE-PROOF. NON·CONDUCTING. 
83 Yo of Fuel Saved. Has no Odor. 

All of the heat is carried to points desired and 
not wasted in cellars and flue •• 

H. W. JOHNS M'F'G CO. , 
87 MAIDEN LAN E, N EW YORK. 

RAILS FOR STREET RAILROADS.-
A paper b y  A. W. Wrig-bt, C.E. , discussing t h e  compar. 
ative value of iron and steel a.s materials forstreet railroad rails. Contained in SCl ENTIFIC AMEUJCAN S o P. PI. CME"T. NO. 499. Price 10 cents. To be had at this office and from all newsdea.l ers. 

PAT E N T S .  
M ESSRS. MUNN & 00 . •  in connection with the publi· catlon of the· SCIENTIFIC A M ERICAN, continue to examine im provements. and to act as Soli �itors of Patents 

for Invent.m's, ' 

ex�,!l:�c!�n;�::� ��:vn �:::eZn����l�a�lcfzfr��f�h8� pl'eparHtlOn of Patent Drawings, Specifications, and the prosecution of A pplications for Patents in the United States, Canada, and }I'oreign Countries. �! essrs Munn & Co. also attend to the preparation of Caveats. Copyrights for B??ks, Labels, .Reissues. A ssignments. and Reports on Infrmgements of Patents. All bUSiness intrusted to 
��::��gl�nt�;v��h special care and promptness, on very 

A pamphlet sent free of charge, on appJication containing full in�orm�tion about Patents and how to pro· cure them j duections concerning· Labels, Copyriahts I?esigns, Paten�s, Appeals. RAissues, Infringements7 AR; 8.gnments, Rejected Cases. Hints on the Sale of Pa
tents, ete. 

We also send, ,freeot charye, a Synops.s of �'oreign p,.. 
����nt:�8;Sfi':ei��i;��aY��u�rr�e�;;�g� �Jrl�CUring 

ItI,(JNN '" CO., SolieUors ot Palen", 
001 Broadway, New York. " 

BRANC¥ OFFICES.-No. 622 and 624 F Street 
01110 Building, near 7th St,reet, Waahin8tOn, D. C. ' 

Drake Company, Drake Block, St. Paul, Minn ,  Mention thIs paper. 

�B!I::� HARRISON CONVEYOR ! 
H.!:lling 6rain, Coal, Sand, C lay, Tan Bark, Cinders, Ores, Seeds,&c. 
&���i��. 1 BORDEN, SELLECK & co. , {MJ.�'},':,r8JChicago, ilL 

PATENT nIGHT� r�n �AtE. 
APPARATU S  FOR B U I L D I N C  

��N�nETE BUltDING� AND WAtt�. 
County Rights, $50. State RiJ'(hts, $500. See descriptive notice in SCI. AMERICAN, May 22, 1886. Send for Circulars. Ransome,402 Montgomery St., S.F.Cat 

JAMES B. EADS.-AN ACCOUNT OF 
tb e life and labors o f  this eminent engineer. Witb'a portrait.. Contained in SCIENTIFIC AMERICAN 8UPPL��MENT, No. ii9�. Price 10 cents. To be had at this office a.nd from all newsdealers. 

ALL _ -- E: ! CAST I NGS Ff\� SP_EC IAL R
N S 

.':O<VLIN Y. CO � f i N E TINNING JAP"'\N- pI\1r E:--.. ", 
� " -"EABl A N D  F , N E  GRAY IRO N A L SO ST E E L  

fl o;)  I:. q \.: F I N I SH I N G , N I N G  ""'"' �...,.-( THOM lEH IGH AVE & AMle'CAN ST PHILA '-_--"ND ,' 
HYPNOTISM IN FRANCE. -A N I N-
teresting review ot the present status af this subject by Max Dessoir. Contained in BCIIl:NTTFIC AMERICAN SLTI·�· Pr.EMENT, No. 61 a. Price 10 cent •.  '1'0 be had at this office and from all newsdealers. 

I BJII( .� JOH.lIDl FABIRB SIBiRIAH l.EAD PENCIL. __ 
USED AND RECOMMENDED by MF.TR""'(IF.R, KAFT.

BACH, YON PILOTY, GAH • .  ":'t'l.A.XJ and the most emi
nent artists throughout the world. The 
Johann Faber Siberian Lead Pencils. 
None genuine unless stainpedJoHANN FABER. For sale 
by all stationers and dealers in Artists' lIIaterials. QUEEN & CO., PHILADELPHIA, 

General Agents for the U .  S.  

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

chanics, Builders, men of leisure, and professional 
men, of all classes, need good books in the line of 
their �espect.ive callings. Our post office department 
permits the transmission of books through the mails 
at very small cost. A comprehensive catalogue of 
useful books by different authors. on more than fifty 
different subjects, has repently been publlshed for 
free circulation at the office of this paper. Subject.s 
classified with nalnes of author. Persons desiring 
a copy, have only to ask for it, and it will be mailed 
to them. Address, 
lU U N N  & CO., 361 Broadway, New Ym·k. 

P H  0 T O-E N GRAVING PROCESSES. -
The " Washout " process. 'rbe swelled gelatIne process Full details of each. Contained in SCIENTIFIC AMEItICAN SUPPLE>fENT, No. ti 1 �. Price 10 cents. To be had at this office and from all newsdealers. 

ESTABLISHED HA.LF A. CENTURY. 

UAJJ!!tI'S JJJt l RE &BURG lAR 

S A F E S  
IiAVE .h1�JEttl.fp�OVEMEN1S 
NOT FOUND ��H£R NlAKES 
THAT Will W E LL REPAY AN 
lNVESTI GATIO N bY,Tt-\.OSEO��I�e: T O  SECUl{e 
THE BEST ,SAFE 

.MARVIN SAFE co. 
N EW YO R K ,  P H I LA D E L P H I A, 

LO N DO N .  E N C LA N D .  

Shafting and Gearing Textile Machinery, 
, ELEVATORS, ETC. I THOS. WOOD & CO. 

22d and Wood Sts., 
Philadelphia, pa. ,_ 

The Ori[inal Unvnlcanized Packin[ 
CALLED THE STAND ARD-A s it is the PackinJ'( by which 

all others are compared. Accept nQ packing as .J I<lNKINS PACKING unless stamped with our " 'l'rade Mark ." {'l'1 John Street, N; Y. JENKIN(I BROS 1 0 5  Milk 8trel't. Bo�ton. 
t.) I IS So. Fourth St., Phil". 

64 Dearborn St., Ch1c"l/:o. 

Tel'lDs of Sub.cl" i p t i on .-One copy of the SCIEN. 
TIFIC A.MERICA N will be sent for one ye-ar-52 Dumbers
postage prepaid. to any subscriber ill the United State, 
or Canad a ,  on receipt of tln'ee dol l n l'l!iIi by -the pub· 
lishers ; six months, $1.50 i three months, $1.00 • .  

Clubl!l.-One exU'n copy of the  SCH� !\ T I F l C  A!\IERT; 
CAN wi! be supplied gratiS for every club of five subscriber. 

at $3.00 each ; additional copies at same proportionatl 
rate. 
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