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A NEW CABLE RAILWAY SYSTEM. 
Of Jate years the rapid increase in size 

and population of many of our cities has 
'brought into promi uence the question of 
rapid comm unic!> tion betwecn their distant 
parts, and t h e  result has been that various 
systems of rail roads have been put into 
operation to supplement those worked by 
horses. 

Among them we find, especially in New 
York city , the elevated roads, which, al
though they fulfill the object desired, are 
nevertheless attended by such grave and 
numerous inconveniences as to make their 
general adoption out of the question . 

More recentl y  cable railways have been 
put into operation in several cities, such 
as San Francisco and Chicag?, and the re
sults atta ined have been such that many 
DOW conceive this to .be the best plan of 
car propulsion . 

In these roads the cars run, as usual, 
upon tracks laid in the street, and running 
belvw the ground between the tracks is a 
trench or tunnel, throngh w hich a cable 
driven by It stationary engine travels. A 
slot permits of the passage of the bar to 
which the grip is attached, which when 
gripping the cable propels the car at the 
/lame rate as the cable travels. Although 
these roads are, in a measure, successful, 
they nevertheless present a Dumber of dis
advJlntages, and it is with a view to reo 
moving these that tbe system represented 
in our engravings was devised. 

This system differs radically from all 
others in the fact that the wheels of the 
cars are placed underground in the same 
tunnel in which the cable travels. 

The accompanying illustrations show a 
general and a cross sectional view of the 
new eltble railway, that on page 326 being 
an isometrical view showing the grip ar
rangement. It will be seen that no tracks 
are laid in the streets, but in their stead 
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two slots appenr which communicate with 
two tun oels, constructed iu tbe following 
manner: 

Upon a bed of concrete there are erected 
cast iron chairs, bol ted together at their 
ends' so as to form one piece. Each of 
these double chairs has two oval openings, 
and all openings on the same side are con
nected by sheet iron, thus forming two' 
separate passages or tunnels. All the in
tervening space between these tunnels is 
filled up with concrete, and upon this solid 
bed the paving stones are laid, the distance 
from the bottoms of the chairs to tbe top 
of the pavement not exceeding four feet. 

The rails are laid on the bottom of the 
tunnels, and at suitable intervals aiong the 
sides pulleys are provided UpOIl which the 
cables travel. The car runs on four 24 
inch double flanged wheels, and is sup· 
ported by four steel standards half an 
inch in wid th, which pass through the slots 
and are attached to the fork-shaped jour· 
nal bearings, which rest on springs. 

The slots are formed by two angle irons 
placed half an inch apart, the tops being 
flush with the pavement. Tbis does away 
entirely with troublesome tracks and leaves 
the street unbroken from s ide to side, be
sides providing an excellent track for vehi
cles to run on without fear of breaking 
axles or wheels when turning aside. 

An other very importall t feature of 
this system is the means provided for 
establishing varying rates of speed, ac
cording to the amou n t  of traffic in the 
street. This is effected by means of two 
cables, a slow speed and a high 'speed one 
in each tunnel, each of which has a con
stant speed of its own. Each grip car is 
provided with two levers, and by throwing 
out one or the other the corresponding 
grip is fastened either to the slow speed or 
the high speed cable. Thus the car can 

(Oontinued on page 326.) 
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J'titufifit 1\tutritau. 
STEAM AT A THOUSAND POUNDS PRESSURE. 

Jacob Perkins, an American in England, who was the 
father of the high pressure system of heating by bot water 
in closed circuits, early gave his attention to the immense 
power of steam at high pressure for the projection of mis
siles of war, and so far perfected a steam gun as to exhibit 
it before the Duke of Wellington in 1824. It was very 
effective, but the "Iron Duke" c onsidered that a steam 
boiler that threw away balls as fast as that did would be out 
of place in an army, and would waste ammunition. From 
this, steam as a high pressure power has slumbered, with 
occasional revivals, for more tban a half century. 

About 1840 a steam rifle made by Perkins was brought to 
the United States, and exhibited at the soutbwest corner of 
Broadway and Cbambers Street, New York. It consisted of 
a steel barrel of medium rifle size, a lever valve, bullet maga
zine, with a revolving plug arranged for feeding single bul
lets or a volley. The whole swiveled upon a substantial 
frame. 

The steam generator was of the vertical tubular type, con
sisting of a strong wrought iron pipe of three inches inter
nal diameter and about eight feet high, with eight internal 
tubes, each about one-quarter inch in internal diameter. 
The chamber of the large tube was connectcd with the valve 
chamber of the gun by hydraulic pipe with metallic swivel 
attachment, While tbe iuternal tubes were connected with a 
coil of hydraulic pipe forming the walls of a portable fur
nace, so that steam used for operating the gun was derived 
from a secondary generator; the primary circulation being 
a closed hot water circuit with an air expansion chamber, 
both divisions having hydraulic or high pressure safety 
valves. 

A small hydraulic pump worked by hand served to feed 
tbe generator with the water required for steam; the whole 
apparatIJS being ve:·y compact, occupying but a few square 
feet of floor. 

A cast iron target a hundred feet away completed the 
plant. 

The closed circulation of hot water from the coil in the 
furnace tbrough the small tubes in tbe generator carried the 
pressure up to a thousand and more pounds to the square 
inch in a few minutes, and would set the safety valve sing· 
ing in a tone unknown at ordinary pressures. Under this 
pressure no water issued from the tiny apertures of the gauge 
cocks; a blue vapor could be discerned, the tone giving the 
indication of sleam or vater. 

The safety valve upon the generating or circulating coil 
was 3et at three tbousand pounds to the square inch, and 
would sometimes blow off when the gun was not in action, 
or the water low in the generator. 

Tbe heat of the water in the circulating coil was so great 
as to immediately blue the surface of the pipe when freshly 
scraped near its entrance to the generator, and would fire 
pieces of pine instantly. 

The heat of the steam in the gun chamber frequently melted 
the bullets, and rendered volley firing very difficult; for on 
more than one occasion the whole volley was melted in the 
cbamber by the sticking of the first bullet. The report from 
tbe discharge much resembled tbat of the ordinary rifle, 
with perhaps less sharpness. 

The bullets fell from the iron target in dust, when thrown 
at the highest pressure; while from lower pressures they 
were battered into all shapes, from cones to flat, ragged disks. 

A peculiar feature of that high pressure steam apparatus 
with the necessarily high temperature of its active element 
was the entire absence of any form of packing; every joint 
was a metallic contact, and the valves of hardened steel with 
seats of the hardest bronze. 

ELASTICITY OF LEATHER BELTS. 

One excellent, if not absolutely necessary, qualtty in a 
belt is elasticity. Under some circumstances a belt that is 
non-elastic and only pliable will act, bnt it is not so useful 

PA.GE as a belt that combines elasticity and pliability. A gut 
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nearly worn out as to require repairs, the nightly released 
belt was in excellent condition. 

This treatment of belts is not always possible; tbe prime 
movers and secondary belts can hardly be released every 
night, unless in such cases as where a long belt is run with 
an idler pulley or tightener; but the small ultimate belts 
that drive lathe cones, drills, milling machines, planers, and 
many otber tools and machines could be so treated without 
trouble and with a resultant economy. 

.,., .. 
NAILS. 

A large dealer in builders' bard ware said recently that the 
demand for clinch or clout nails and for chisel pointed wire 
nails had largely increased within ,\ year, as compared with 
that for the ordinary cut nails, and that flooring nails with 
tbe wedged-shaped heads were also used in place of the nails 
with the flat upset heads. His reasons were that better 
work resulted from the better nails, and there was far less 
waste. For the coarsest purposes the less first cost of the 
ordinary cut nails witb the flat head induced builders to con
tinue their use; but he believed the improved form and bet
ter material of the tough wire and clinch nails would, in 
time, drive out the inferior material and defective form. 
The principal advantage of the wedge shaped head, as in 
.floor nails, is that tbe head never breaks off in driving, as it 
is only a gradual enlargement of the body of the uail, in
stead of an upset across the nail. But the chisel point of 
the wire nail is its especial merit, as it cuts a clean passage 
through the fibers of the wood for tbe foliowing of the body 
of the nail, instead of "stunting" and mutilating the fibers, 
as the blunt pointed nails do. 

The common cut nails will not uSllalljr clinch, even when 
the clinch is turned in the direction of the grain of the wood; 
but they lllay be considerably toughened by heating to a 
red, and gradnal cooling. A hardware establishment was 
burned a few years ago, and among the stores were nearly a 
hundred kegs of cut nails of various sizes. The remains from 
the fire were sold to another dealer, and as soon as the value 
of the burned nails became known he could sell no others 
until they were gone. 

Money in Sunftourers. 

Much has been written during the past few years about 
the value of sunflower seed for feeding to fowls and sheep. 
Tbe value of the leaves of the plant for feeding to horses 
has also been favorably noticed. A correspondent of.the 
Toronto Globe caJls attention to the value of the seed for 
making oil. In his communication he writes: 

Care should be exercised in selecting sunflower seeds, as 
tbere is a very great difference in the number of flowers, and 
consequently in the number of seeds produced, at least so I 
have proved In my own garden, some varieties ranging from 
one to three flowers, while others will produce as many as 
fifty, sixty, aud seventy flowers on olle stalk. Whet! the ob

ject is to provide feed for cattle and fowl, the last variety 
mentioned will doubtless be found the best paying; whfln 
the purpose is to seeure oil, only the best oil seed variety 
should be selected; and, as I have not experimented in this 
line for oil, I am at a loss which variety to recommend. 
Experienced farmers and gardeners already know that the 
plant will readily grow in almost every soil, but prefers 
light, calcareous land, unshaded in every respect. The 
quantity of seed required for an acre is from four to six 
pounds. In some cases the seed is drilled into lines eighteen 
inehes apart, and the plants are subsequently tbinned out to 
thirty inches apart in rows, thus giving about eleven thou
sand plants to an acre, and each plant produces about one 
thousand seeds-the better sorts would probably produce 
many more. In England it is recommended that the sun
flower be earthed up when about one foot bigh, but it will 
require no further attention. It is said the yield is much 
increased by the use of a fertilizer, and old mortar is regarded 
as one of the best. The sunflower has long been grown for 
its oil seeds in India and Russia, and more recently its culti
vation has been taken up in Italy and Germany. In China 
and Tartary it is produced in immense quantities, and why 
not equal quantities, as chRap feed for cattlfl and in henneries, 
if for nothing else. In Russia, where the production of seed 
is very large, the oil is expressed on the spot, and is largely 
employed for adulterating oil, wbile the purified oil is con
sidered equal to olive and almond oil for table use. In India 
one acre of land is stated to yield 11% hundredweight of 
seed, which in the press gives out forty-five gallons of oil, 

and is there compared with ground nut and applied to the 
same uses. I think Canada, including the Nortbwest, can 

produce oil in this way quite as well as India or Russia. I 
also find that experimental culture in France gave 1,778 

pounds of seed, yielding 15 per cent of oil (275 pounds) and 

80 per cent of cake; but the product (according to tbe French 

report) varies considerably according to soil, climate, and 

cultivation, and tbat tbe average may be roundly stated at 

fifty bushels of seed from an acre, and one gallon of oil from 

one bushel of seed; also, that the percentage of oil to seed 

ranges from 16 to 28, and that of busk to kernel from 41 to 

60; but this may he in some measure attributable to the va

rieties used, though none of the reports speak of thc varieties 

grown. 

ELECTRIC lights have been introduced into a gunpowder 

manufactory in England. The buildings are scattered over 

three miles of territory, and the wires are carried above 

ground from a dynamo near the center of the inclosure. 
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Death oC cyrull H. McCormick. 

This well known inventor, whose name wil l  always be 
associated with improved harvesting machinery, died in 
Ohicago, May 13, 75 years of age. He was born in Virginia, 
his father being a farmer of mechanical bent, and the in
ventor of several machines, one of which was a reaper til at 
was not found practicab le. Young McCormick experi
mented on a farm given him by his father, and, after bav ing 
inven ted a hand cradle and a billside plow, experimented 
on the reaper, for which he obtained patents in 1834. It 
was :lirst placed upon the market in 1840. In 1845 he 
moved to Cincinnati ,  and in the same year secured patents 

. upon several important improvements in lhe machine. In 
1847 he moved to Chicago, where he bas since lived, and 
wbere be erected large works for the manufacture of his 
reapers. Up to 1848 he had 1Iot made the machines himself, 
but had had them manufactured by a firm at BrQckport, 
N. Y. In 1848 he began building them himself, and made 
seven hundred the :lirst year. For some years past now the 
pnnual sales of the mach ines bave ranged between forty and 
fifty thousand. His famous invention brought great wealth 
to Mr. McCormick, and many honors as well. Gold medals 
/lnd grand prizes were showered upon him at exposition s, 
and Napoleon III. gave him the Grand Cross of the Legion 
of Honor. His wealth he used wisely and well. In 1859 
be founded and liberally endowed the Theological Seminary 
of the Northwest, at Chicago. He also endowed a chair in 
Washington and Lee University, Virginia, and gave to the 
Un iversity of Virginia a :line 26 inch refracting telescope. 
He was a member of the Presbyterian Church. 

•• 1 ... 
Death· oC Charlf'1I O'Conor. 

Charles O'Conor was born in thifl city in 1804, of. Irish 
parents. He received only a com mon school education and 
lessons in French and Latin, his father being unable to give 
him the benefit of an extended cOUl'se of instruction. He 
studied law, and was admitted to the bar in 1824. A won
derfully accurate memory, complete fearlessness, and in
domitable perseverance enabled him to overcome all diffi
culties, and , his abilities being recognized, he rose rapidJy 
in his profession , and for half a ceutury r",nked among the 
foremost lawyers at the American bar. He maintained this  
position because of  his strict integrity and impartiality, his 
vast learning, his knowledge of the law, and his intimate ac
quaintance with all its intricacies. He was connected w ith 
many of the most celebrated cases that have been before the 
courts'during the past fifty years. He was good authority 
on the interpretation of constitutional law: 

Mr. O'Conor died at his home in Nantucket, Mass. , on 
the 12th inst., at the age of  80 years. 

.�.�. 
Tbc COllductJvlty oC Copper. 

The true nature of electrical resistance is by no means 
well known ; and the only light which the induction bal
ance of.Professor Hughes has as yet shed upon i t  has not 
revealed its true nature. An interesting observation recent
ly made by Mr. ·W. Groves, the well known practical elec
trician of Bolsover Street, W. , deserves to be more widely 
known. Mr. Groves took thin disks of brass and coated 
them by electro deposition with a thick layer of pure crys
talline copper. He then cut sim i lar disks of copper from 
the deposit, and tested them in the i nduction balance. The 
scale gave 200 as their induction value. The same disks, 
after being melted i n  a founder's furnace , only gave 100 on 
the scale, and after It second melting their inductiou value 
had fallen to nearly that of ordinary sheet copper, namely, 
from 50° to 80°. If, as many believe, the induction value 
represents the conductivity of the copper, there is here a 
great falling off, and it might be valuable, not only in a theo
retical but a practical sense, to find out the true cause. Dr. 
Mathiessen found that copper lost in conductivi ty by ab
sorption of oxygen , and the pure copper being fused in an 
ord inary founder's furnace may have lost its electric con
ducting power by absorption of this impurity. Should that 
prove to be the case, there is much to be gained by fusing 
copper in presence of hydrogen , which uniting with the oxy
gen would form water, and leave the copper in its pure con
dition. 

.. • e • .-
New Sodium Battery. 

The Bulletin of the Societe Iuternationale des Telephones 
has recently announced the formation in Paris of a synd i
cate with a· capital of 12,000l. for working tbe sodium bat
tery lately invented by 11. P. Jablochkoff. Whether such 
au organ ization has been, or is to be, established , says En
gineetrtng, we do n ot know, but space may well be devoted 
to a short notice of the battery referred to. In design in g it 
M. Jablochkoff's object was to outain an element  having a 
much higher electromotive force than any other hitherto de
v ised, and for this purpose he has made use of pure sodium. 
This metal is used in thin plates, and is coupled with com
pressed carbon, such as is employed in other batteries, or 
the plates may be placed in a metal capsule, in the midst of 
broken carbon. Under such conditions, and subjected 
only to the humidity of the air, the battery yields the rela
tively high electromotive force of four volts, which may be 
raised to six volts by impregnating the carbon with certain 
metalloid sol utions. 

This latter fact, however, has no practical value, because 
the price of such solutions, and the difficulty of using them, 

make the arrangement quite impracticable. With a couple 
of Rod ium and copper, the electromotive force falls to three 
volts. Such It battery, which may be of value in some 

cases, is made up of a thin plate of sodium, and a piece of 
red copper gauze. It will be seen that the force of this bat
tery is considerably in excess of others now in use. So far 
as we know, there is not yet sufficient in formation as to the 
durability and the internal resistance of the sodium battery, 
to estahlish any useful comparisons with ordinary types. 
On account of the avidity with which sodium decomposes 
water, and absorbs oxygen, it is necessary to shield the 
battery from exposure when it is not in use, and for tl)is 
reason it should be kept, except when active, in a bath of 
naplJtha, or at all events in a hermetically sealed vessel. M. 
JaUlochkoff asserts that the waste of the sodium, that is to 
say, its combustion, beyond what is converted into useful 
energy, is extremely small. One of the objections, which 
naturally present themselves to this battery, is the great pre
caution which must be taken in using it, on account of the 
explosions which occur when sodium is bronght into con
tact with water. With proper precautions, however, such 
a danger is not great, although more than one serious acci
dent has happened from this cause. 

The Liquefaction oC Hydrogen. 

M. Olszewski recently stated, in the Oomptes RendU8, that 
he has lique:lied hydrogen by the aid of liquid nitrogen ; his 
previous use of  liquid oxygen .being unsatisfactory. The 
nitrogen was compressed to 60 atmospheres, and cooled in 
a glass tube to _1 42° C. , for a considerable time. by the aid 
of ethylene evaporating in a vacuum ; and in this way was 
liquefied . The pressure being d iminished to 35 atmospheres, 
the nitrogen began to boil with sucb rapidity that it seemed 
white and opaque in the upper portions of the tube contain
ing it. If the pressure was maintained at this point, the 
nitrogen ceased to boil ; wholly clarified itself; and showed 
a very pronounced meniscus. The liqni!! nitrogen, amount
i ng to from 3 to 4 cubic centimeters in volume, preserved 
this condition for a considerable time, slowly evaporating, 
and producing an increase of pressure iu the apparatus. At 
length its meniscus became less and less distin ct; and it fin
ished by completely vanishing when the pressure gauge 
stood at 39·2 atmospheres ;  which is, therefore, the critical 
pressure of nitrogen. When the liquid n itrogen was re
duced to the pressure of one atmosphere, it at :lirst rapidly 
evaporated ; but afterward, when scarcely half of i t  was left, 
the evaporation slackened, but the liquid itself remained 
completely transparent, without freezilJg. The n itrogen did 
not freeze, even when evaporated under a vacuum; but it 
was very di:IIerent when hydrogen contained in a glass tube 
ofabout 4·5 millimeters internal diameter was plunged in 
the liquid. While the nitrogen evaporated in the vacuum, 
and the pressure of the hydrogen. fell from 160 to 40 atmo
spheres, the hydrogen was ohserved to condense into a color
less transparent liquid, running down the sides of the tube. 
A moment later, the exterior surface of the tube wal:! cov
ered with an opaque white coating of the portion surrounded 
by the gaseous n itrogen, and with a semi-transparent ice on 
the portion dipping in the liquid nitrogen. This ice and 
the white coating were evidently due to the nitrogen, which 
thus solidified upon the sides of the tube, prodigiously cooled 
by the ebullition of the contained hydrogen. The insuffi
cient quantity of l iquid nitrogen has not hitherto permitted 
M. Ol szewski to observe the meniscus and critical pressure 
of liquid hydrogen; but he is convinced that nitrogen, in 
considerable quantHy, boiling in a vacuum, will furnish the 
only ILeans of l iquefying hydrogen to its static condition. 

Petrolenm all Fuel In Rollin&" lUUIs. 
Among the many ways in which efforts are being made 

to economically employ petroleum as a fuel, one lately tried 
at the Union Rol ling Mill at Cleveland, Ohio, is said to have 
been a pronounced success. The apparatus is described as 
quite simple, and easily attached to an ordinary puddling 
furnace. What .may be styled shallow pans, or receivers, 
are set upon the floor of the furnace, and in these pans 
are heavy, closely fitting perforated cast iron plates, lying 
upon shelves but half an inch raised from the bottom; lead
ing to the centers of these receivers, from beneath, are oil 
pipes connecting without with a tank or barrel sufficiently 
elevated to give the oil a good head ; intercepting the oil 
pipes near the furnace is a small cylinder in which is an 
automatic valve, which can be set at any position to auto
matically regulate the flow of oil. Auxiliary, are pipes fo.· 
carrying exhaust st,eam for blast, a bridge wall back of the 
receivers to detain the flame, and a water-lined arch to pro
tect the burners. 

In operation, the automatic valve being set, t!.e oil is al
lowed to :liow into the receivers ; a handful of  cotton waste, 
ignited, starts the :lire; the plates become heated, and the 
oil, forcing its way up under the plates, i s  instantly at.m
ized, and rushes up through all the perforations-gases, hy
drocarbons , and al l-into a brilliant :liame, leaving no resi
duum whatever beneath. The first :lire was lighted about 
9 :30 A. M., but the full h eat was not let on until about 11. 
At 12 :10 P.M. the furnace was charged, and at 1 :22 P.M
exactly one hour and twelve minutes-the :lirst h eat was con
cluded. The pig iron melted rapidly, the ball ing was per
formed without difficulty, and the ball went through the 
squeezer in excellent shape. Necessarily there were some 
drawbacks. The steam used for blast was scarcely dry 
enough, t.he pressure being only 70 pounds at most; there 
was a slight esoape of smoke from the rear of the furnace 
when the draught was open, and a high wind at the time 
did not conduce to the most favorable test j nevertheless the 
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results made a favorable impression on practical men who 
witnessed this trial. 

This mode of burning petroleum is the plan of a Cleve
land lady, and seems not unlike, in principle,  the proposed 
way of buruing petroleum in locomotives contemplated 
under the Holland patents� 

.. . e •.. 
DECISIONS RELATING TO PATENTS. 

tTnited Statell Circuit court.-8outhern Dillt.a:lct 
oCNew York. 

MUNDY'/J8. LIDGERWOOD MANUFACTURING COMPANY. 

When an iuventor merely Brings an old element into his 
machine, he makes no invention ; but where he does more
dispenses with certain parts, duplicates others, rearranges 
and Simplifies the machine -he must be held to have made 
an invention. 

When a patent is for a combination, one element of which 
is a gear wheel with a cone supported in a peculiar manner, 
and tbe defendant uses the gear wheel with the cone, but the 
latter is supported differently, though the elemen ts employed 
by the defendant are the equivalen ts of those of the com
plaiuant in the patented combination , Held that the defend
ant takes the complainant's combination and infringes his 
patent. 

The New York Produce Exchange. 

The dimensions of this great bu ilding, which was illus
trated in the ScmNTIFIC AMERICAN for May HI, are as fol
lows : Length on Broad way and Whitehall Street, 307� feet; 
on Beaver Street, 150 feet; and on Stone Street, 149 feet ; 
the tower being 40 by 70 feet, and 200 feet high. The aggre
gate :lioor surface in the building is 7� acres, and the Board 
Room proper is 220 hy 1 40 feet, 60 feet high in the center, 
and lighted by 23 windows, each 31 feet high, and a skylight 
over the center. The cost of the si te and the pile founda
tions was $1,000,000, and the total cost of building and site 
abont $3,000,000. 

In this great building, by tbe aid of the cahle, the tele
graph, and the telephone, the principal commercial em
poriums of two continents are brought into instautaneous 
commerc ial intercourse. Substantially all the agricultural 
productions exported from New York are bought and sold 
on the floor of the Exchange, and how large this business is 
may be estimated from the fact that in 1880 there was received 
at New York 59,000,000 bushels of wheat, 61, 000,000 
bushels of corn , and 5,000,000 barrels of flour; and i ll ad
dition to these articles the transactions in beef and pork and 
their related products are always on an immense scale. 

.. ' .... 
New Stone Saw. 

A new sort of saw for cutting stone is described .in La 
8emaine des Oon8tructewr8, which seems to bave advantages 
over those now commonly in use, and is easily and cheaply 
made an d  operated. In place of the ordinary long steel 
blades, supplied w ith sand to euable them to grind thei!· way 
into the stone, the new machine presents only a slender end
less cord, composed of three steel wi res twisted together, 
which i s  stretched over pulleys in such a way as to bring 
the lower portion horizontally over the stone to be cut. The 
frame carrying the pulleys is movable, so that the cord 
can be brought into contact with the stone, or lifted away 

from it, at pleasure, and the whole is kept in rapid motion, 
while water falling in drops from a reservoir above serves 
to moisten the stone. The three wires which form the saw 
differ .from the ordinary kind in being square in 8ection, and 
by twisting into a cord they are so turned as to present a 
succession of oblique cutting edges, which act, when set in  
motion, in  nearly the same way a s  so  many sUlall ch isel s, 
while the rapidity with which the blows follow each other 
probably adds to the effect. 

..• e ... 
American Institute oC Electrlca] Englneerll. 

At the call of a n umber of prominent electricians a meet
ing w as held on the 13th of May, in the rooms of American 
Society of Civil Engineers, New York, and the organization 
of the above named society was effected. 

The first of its kind in this country, it bids fair to have a 
prosperous career, and will undoubtedly tend to promote 
the interests of all those engaged in electrical pursuits • 

That the society is a representative one, will be seen by the 
l ist of officers elected which is as follows: 

President : Dr. Norvin Green. 
Vice-Presidents : A. Graham Bell, Charles T. CroBs, 

Thomas A. Edison, George A. Hamilton, Charles H. Has
kins, Frank L. Pope. 

Managers: Charles F. Brush, William H. Eckert, Stephen 
D. Field, Elisha Gray, Edwin J. Houston , C. L. Hillings, 
Frank W. Jones, George B. Prescott, W. W. Smith, W. P. 
Trowbridge, T!leodore N. Vail, Edward Weston. 

Treasurer: Rowland R. Hazard ; Secretary: Nathaniel S. 

Keith. 

IneorporatlouoCa.Brldge Building company. 

The firm of Clarke, Reeves & Co., proprietors of the 
Phmnixville (pa.) Blidge Works, has been merged in a cor
poration under the style or the Phmnixville Bridge Company. 
The works of the company have a capacity of thirty to thirty
five thousand tons a year, and among their productions have 
been the Kinzua Viaduct, numerous new bridges for the 
West Shore Railway, and the structures of the Second and 
Ninth Avenue elevated railways of New York city. Mr. 
David Reeves is president of the company, and Mr. Adol
phus Bonzano is vice-president and chief engineer. 
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The ArtUl.cJal Light of" the Future. 

In his " Science Notes," in the current number of the 
Gentleman's Magazine, Professor Mattieu Williams says : 
" My note on th is subject last J uly* was preceded by one all 
the researches of  Pro fessor Radziszewski. I now learn that 
he has actually separated the luminous matter of the Pelagia 
noctiluca, one of the multitude of species of marine an imals 
that appear like litt l e  l u m ps of jelly, and produce the phos
phorescence of the sea. He evaporated to dryness 180 speci
mens ; and from tlle residue he dissolved out (by means of 
ether) a peculiar kind of fat, which, mixed with potassa, 
gi ves out, when shaken, phosphorescent flashes. This is 
exactly what happens to the living animal. When quiescent 
it is n ot lumin ous ; but if shaken or rubbed, i t  flashp-s. I 
have collected and examined a great variety of these animals 
at different times ; the most remarkable occasion being one 
morning after a magnificen t displ ay of mari ne luminosity in 
the Mediterranean, a few m iles off the shore of Algiers. The 
surface of the sea w as incrusted, I might almost say, with 
countless million s of small jelly-like creatures, of spherical . 
ovoid ,  obl ong, d u m b-hell, and o ther shapes, varyin g  in size 
from a mustard seed to a pea. A bucketful of water taken 
over the ship's side appeared l ike sago b roth. 'I'hey were 
all i nternally dotted with a multitude of what I suppose to 
be germs, that w ould be liberated on the death and decay of 
the parent. The practical importance which I attach to the 
study of the luminosity of  these creatures is the fact that 
they supply light w ithout heat. The costliness of all our pres

ent methods of artificial i l l umination is due to the fact that 
we waste a largely disproportionate amount of energy in 

producing heat  as well as light. This  wastefulness may be 

i l lustrated by snpposing that we obtai n a pound of the phos

phorescent fat of the noctiluca, and divide it  into two equal 

h alves ;  making one-half into candles to burn in the ordinary 

ma nner, and using the other half to give out its l ight  by 
cold phosphorescence. I am not able to give precise figures, 

but believe that I am well within the tru th in estimating that 

the candle would dissipate 95 per cent of the potential en

ergy of the flit in the form of h eat ; giving but 5 per cent of 

the amount of light that the other half pound would emit as 

cool phosphorescence. Let us, then,  hope that Professor 

Radziszewski will continue his  researches, and discover the 

whole secret of both tlle analysis and synthesis of this fat ; 

an n that of ·the glow-w orm",  th e fire-fli es, etc. Now tbat w e  

can su pply the confectioner with the flavors o f  almonds, 

raspbe lTies, jargonelle pears, nectarines, etc. , and imitate 

the perfumes and the ri chest col ors of nature's sweetest and 

brightest flowers, all by the chem ical manipulation of coal 

tar, w e  need not despair of solving the chemical problem of 
transforming mutton suet, or pal m oi l ,  or vasel ine  into glow

worm or noctiluca fat" to be used for illumin ating purposes. " 

-Journa& of Ga8 Lighting. 

.. . . , .  
GRA VIMOTOR. 

The engraving represents a small vehicle which is fasten .. 

ed to the foot, and is so constructed that w h e n  the weight is 

thrown upon the foot-rest the wheels are revol ved, carrying 

the operator forward, and when the weight is removed the 

foot-rest is raised to its normal posi tion by a spring. The 

rest is supported by a rod which has a strap attached to i ts 

l ower end, the other end of the strap being secured to a 

wh eel mounted on the same shaft with a cog w heel, from 

wh ich motion is transmitted to the �haft s of the driving 

wheels. Clutch disks engage w h e n  the rest is depressed, 
and the driving wheels are rev olved.  This  brings a sprin g  
i n  ten sion ,  and when the weight is removed t h e  rest i s  lifted. 
As a motor is  fastened to each foot, i t  is on ly n ecessary to 
bring the weight of the body on each foot alternately. The 

HALL'S GRAVIMOTOR. 

motor may be constructed with two d riving wheels forward, 
with a single rear w heel journaled on a fork to a Bflring arm 
of the frame, above which a tongue projects to act as II 
brake. The foot rest is carried by a rack engaging with a 
cog wheel which is connected by sui table means wit h  the 
shaft of the d riving wheels. 

This  invention bas been paten ted by Messrs. T. P. alld 
J. B. Hall,  and additional parti culars can be obtained from 
the latter, whose address is School of Science, Toronto, 
Canada. 

* See Journal, vol.  xlii. ,  p. 560. 

Jeitutifi c !tutrf cnu. 
FOLDING STAIRCASE. 

An automatically folding staircase or ladder that can be 
used as a fire escape, for boarding vessels, etc. , has recently 
been patented by Mr. Charles H. Chase, P. O. box 2,035, 
Ne w Orleans, La. Our engraving shows the device attaehed 
to the side of a vessel. T w o  longitudillally grooved side 
bars, united by a series of transverse pieces, are hinged to the 
side of the vessel. Sliding in the grooves and u u ited by 
cross pieces are two bars, to which is attached a chain,  the 
upper end of which passes through an opening in the side 
of the ship, and is secured to a sllaft placed directly before 
the open ing. A brace rod con nects the side bars with the 

CHASE'S FOLDING STAIRCASE. 

vessel. Pivoted to the upper edges of the side bars are steps 
whose upper edges are pivoted to rods having their lower 
ends connected by chains to the ends of the slidin g bars. 
To the onter snrfaces of the side bars are pivoted the lower 
ends of bars whose upper ends  are pivoted to hand rails 
h aving their lowe� e n d �  connected by chains to tlJe lower ends 
o f  tbe sl iding barR. Chains, which are fastened to the hand 
rails and to the rods to which the outer edges of the stp-ps 
are pivoted, pass through h oles in the ship's side and h ave 
weights on their inner ends. O n  one end of the shaft is  
rigidly mounted a grooved pulley, over which passes an end
less ch ain that also passes over a pulley secured to the outer 
surface of the ship. A jointed locking plate is h inged to the 
outside, and is adapted to be swung over the lower part of  
the  staircase. 

When the staircase is  to be swung outward for use, th e 
shaft is so turned as to unwind t h e  chain to allow the sl iding 
bars to move downward. The weight of these bars carries 
downward and outward the outer end of the brace, thereby 
swinging tbe lower end of the staircase outward. At the 
same time the hand rails are raised and the steps Awung into 

I position. The shaft can be turned by m eans of a crank 
handle or by the endless rope from the o u t side. To fold the 
staircase the chain is wound upon the shaft, the Eliding rods 
are drawn up, and the apparatus sw ung agai nst the side of 
tbe ve�sel. The staircase can be made of any suitable length 
or width. 

A Couple of" our Contemporaries' Opinions. 

Referring to the removal of  the SCIENTIFIC AMERICAN 

offices to 361 Broad way, the American Garden says, and we 
take pride in quoting their words, that as an " expon e n t  of  
American progress the SCIENTIFIC AMERICAN stands un
rivaled ; and, combined with a high moral tone througll out, 
its educational value as a fam ily paper cannot well be over
estimated. We are glad, "  adds the editor, " to perceive the 
marked popularity and success which h ave compelled tbe 
publishers to remove to more spacious quarters. The new 
offices are beautifully lighted, airy apartments, more than 
fifty feet wide and one hundred and sixty feet long, and 
furnished with everything needful for the prompt  and effi-
cient  execution of business. 

. " The SCIENTIFIC AMERICAN i s  n ot, as m ight be supposed 
from its name; devoted strictly to scientific matters only, but 
presen41 in a clear, practical manner the entire progress and 
development of onr age : Science, art, literature, mechanics, 
industrial interests, inventions and discoveries of  every kind, 
n atural h istory, agriculture, horticulture, and many other 
topics of interest to every intel ligent person . "  

The Ohristian Intelligencer bas the following good worn 
for u s : "A great deal can be an d ought to be said to commend 
the SCIENTIFIC AMERICAN to those wh o wish a popular sci
ent, ific and mechani cal jou rnal of t h e  highest chara cter and 
greatest utility, edited with special ability d isciplined by a 
long experience. It is possible that a fe w really valuable 
labor-savi n g  invent.ions or important mecL anical achieve
ments in this country escape the vigilant editors of this 
weekly paper, but the n umber mnst be small. Besid es be i ng 
clearly described, many of such inventions and achievements 
are illustrated in pict ures of unsurpassed excellence. Inter
e2tin g  and important sci en tific discoveries and · facts are re
corded by the hundred iu the course of t welve months. At 
the beginning of the year we said t h at at lea st on e  copy 
should be in circulation in every school district in the United 
States. We still hold that opinion." 

• • • • • 
A Hot Region .  

O n e  of the  hottest regions  o f  the  earth i s  along t h e  Persian 
Gulf, where little or no rain falls.  At Babrin the arid shore 
has no  fresh water, yet a comparatively numerous popula
tion contrives to l ive there, thanks to the copious springs 
which burst forth from the bottom of  tbe sea. The frt�sh 
water is got by diving. The diver, sitting in his  boat, w inds 
a great goatskin bag around his left arm, the hand grasping 
its mouth ; then he takes in bis hand a heavy stone, t�which 
is attached a strong line, and, thus equipped , he p l unges in 
and quickly reaches the bottom. In stan tly opening the bag 
over the strong jet of fresh water, he springs up the ascend
ing current, at the same time closing the bag, and is h elped 

I on board . The stone is then h auled up, and the d i ver, after 
taking breath , plunges in again. The source of t hese copi
ous submarine spri ngs is though t to be in the green hills of 
Osman, some 500 or 600 miles distant. 

• . •  1 .  
IMPROVED LIFTING JACK. 

The screw jack h er e w i t h  illustrated is arrangen to shift 
the h oisting screw after the load is raised, to move the load 
while supported on the screw. Th e bed frame consists of 
t w o  parallel side sills conneeted by cross pieces which are a 
little lower thau the sid es. The nut [or th e hOisting screw 
rests upon four legs, w h ich, together w ith a broad base plate 
are cast in  one piece. The base plate rests upon the side� 
of the bed frame, upon which it can be shi fted. 

A strong screw nut is bolted to the bottom of th e base 
plate. Fitted in bearings in the cross pieces and in the nut 
is a working screw, which is located directly under the 

Plans f"or a New Harlem River Bridge. I Three plan;� for a n e w  bridge over tbe Harlem Ri ver at 
One hundred and eighty-first S treet, this  city, have been laid 

QVARNSTROM'S IMPROVED LIFTING JACK. 

hefore the Park Commission ers. The design of A. P. Boller, hoisting screw and the ceu ter of the base plate, so that 

C.E. , is for an iron cantilever bridge, �25 feet h igh, 100 feet with a plate of considerable length, to prevent t urning so as 

w ide, and having a central span 580 feet, to cost $1,500,000. to cram p between t he sides, one screw is sufficient to shi ft 

The design of George McNulty, C . E. , is for an arched iron the hoisting screw. By placing the cross pieces a l i ttle 

bridge 132 feet high , 90 feet wide, and h aving a span of 543 lower than the sides the hase plate can be shi fted al ong over 

feet ; the approaches to be built of arched mason ry ; cost, them. The base plate is made with a hole under the hoist

$3,564,000. J. M. Wilson, C.E. , presents plans for an iron ing screw in order that the SCl'.ew may be made longer and 
cantilever bridge, 100 feet h igh, 80 feet wide, and having a have a greater range. 
span of 450 feet. There are two design s presen ted by Mr. T his inven tion has been patented by Mr. E. J. Qvarnstrom, 
Wilson, one contemplatin g  ston e  piers and esti mated to cost and fUl'ther information may be obtained from Mr. J. E. 
$1, 193,347 ; the other with iron piers to cost $1,062,954. Hagey, of Vulcan, Micb. 
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Jtitutifi t �tutritau. 
Making Artificial Ivory. I DESIGN FOR PARLOR ORGAN. know just What to do, and do it rigbt quick, too ; tben 

when we're runni ng there's the time cards and pretty often 
a new one ; and the train orders-they are a l ife and death 
and reputation to us, and to read 'em correct and live up to 
'em gives uS no end of an xiety. 

The Ohronique Industrielle gives the fol lowing description l o ur engraving shows a design of an organ made many 
of  a new process for making artificial ivory from the bones years ago, in which all the pipes are said to have been made 
of sheep and goats and tbe waste of white skins, such as I of silver We present it to our readers w ith the hope tbat 
kid, deer,  etc. The bones are macerated for ten or fifteen it may serve as a suggestion leading to the production of 
1I0urs in a solution of chloride of lime, and " Bet I've read a train order over a dozen 

times an hour-I am always so afraid of mak
ing a mistake or forgett ing . You know the 
consequence of even a l i t tle mistake, some
times. Then thllre's the signals to w atch, 
the conductor's gong overbead , steam to keep 
up, time to make, whistle posts and cr08�ings 
to look out for, bad spots in the road to be 
carefnl on,  and along with all this there's the 
track ahead of ye  wbic.b your eyes mustn't 
leave for more'n five second s. There's the 
brakes, too-one is al ways worrying abou t 
th·em. I don't s'pose everybody knows, either, 
that we .h ave to be mighty careful when we 
come to the top of a grade. You see in going 
up she labors h ard, lind as soon as sbe begin s 
to descend she makes a rush , and there's the 
danger of breaking your train wilen the rear 
cars are still dragging on t.he up grade. ' This 
danger is especial ly great o n  freights, but no 
good engineer fails to sbut off some of his 
steam when his  engine reaches a summit. It 
isn't every fool can run a locomotive. " 

afterward washed in clean water and al low-
ed to dry. Then they are put w ith all  tile 
sCl:aps of hide, etc., into a specially construct-
ed boiler, d i ssolved by s team so as to form a 
fluid mass, to whicb is added 2� per cen t  of 
alu m .  

T he  foam is skimmed o ff  a s  i t  rises, un
til the mass is clear and transparent. Any 

con venient  coloring material is  then added, 
and while the mass is sti l l  w arm it is  strained 
thr ough cloth of appropriate coarseness and 
rece ived . in a cooler, and allowed to cool un
til i t  has acquired a certain consistency, so 
that it can be spread out on the canvas 
without passing through it. It is dried on 
frames in the air, and forms sheets of con
venient thickness. It is then necessary to 
h arden it ,  which is  accom plished by keep
ing it for eight or ten hours in an alu m 
bath t hat has been used before. 

The quantity of alum n ecessary for this 
operation amounts to 50 per cent by weigL t 
of the gelatine sheets. When they have 
acquired sufficien t bard ness, they are wash
ed in cold water aud l et dry on frames, as 
at first. 

This material works more easily and take 
as fine a polisb as real ivory. 

... . ... 
ZSCHIESCHE'S HYDRAULIC MOTOR. 

T h e  utilization of the motive power devel
oped by water courses has given rise to a large 
number of apparat us, such as turbines, over
shot and undershot wheels, etc . ,  that have in 
recent times reached a high degree of perfec
tion, lind leave but l ittle to be desired as re
gards performance, streng th,  and ease of 
keeping in repair. 

'fh ese ap paratus possess but one inconveni
ence, aud that is that they require a fall of 
water that i� not every where met with, thus 
subordinating the selection of tbe mill site to 
th e  configuration of the water cou rse. �r.  Zschiesche's new 
hyd raul i c  motor, represen ted in the accompany i ng cut ,  re
qu ires no fall for operat ing it, but may be set up at any 
poi n t  w iJ ulever al ong a ri ver that has sufficient velocity. 
The apparatu s  un doubtedl y offers the inco n venience of being 
quite cumbersome , and of requiring the use o f  a motive 
wbeel so much the larger in proportion as the velocity of 
the cutrell t  is less, b ut, as the figure shows, it is mounled 
very simply u pon a fioat, and can be tow ed from one 
point to  another 

"
of a water course. The system con sisls 

of a wooden framework that supports two iron w heels 
of d i fferen t  diam eters. The larger of these wheels is the 
motive o n e . 

Its axle,  w hleh rests in bearings, can be raised or lowered 
by mean s of a w i n dlass, and the 
same is the case with the small
er w hee l . It w ill be seen that it 
is t hus very easy to cause the 
wheels to plunge sufficiently 
deep into the curren t  to secure 
a proper working of the appara
tus, whatever be the level of thl;) 
water. 

The spokes of the wheels ter
m inate in hooks, which  serve to 
carry the wbeels along by means 
of two endless chains connected 
by paddles. The latter are each 
hinged upon an axis moun ted 

upon the chains, and can be in -
e1ined at will in such a way that, 
whatever be the depth that the 
l ower part of the motive wheel 

. reaches ,  the paddles will always 
be perpen dicular to the level of 
the wat er. The paddles are held 

i n place by mClit!s of pins that 
may be tran Rposed upon a quar
ter circle of iron.  

The lower, m ovable p a r t ,  
which cons ists of two chains and 
paddles, dips entirely under 
water an d is carrie d alo n g  by 

the clIJ'rent , the result being the revolution of the w h eels 
that support the chains. Tht upper part i s  sustained by a 
roller . 

The axle of the smaller of the two wheels is provided 
with a pull ey that serves to com m u n i cate motion 1.0 the m/l,
chines and apparatus of the buil ding, partially slJ o w n  in the 
foreground in our engraving. The probl em in regard to th e 
utilization of the motive pOWE'1' of water courses is greatly 
attractin g  the attention of E'ngineers. Now especially, that 
dynamo electric machines bave enterell tbe domain of in
d ustrial practIce, experiments of  the kind that we have here 
noted are multiplying upou every side,-La Nature. 

DESIGN FOR A PARLOR ORGAN. 

something new and good in the form of musical keyed in
struments. We are tired of the presen t  stereotyped sh apes 
of our pianos and organs. Will n ot somebody strike out in 
a new direction ? A suitable design o f  so novel and popular 
a character that people must have it would be worth many 
thousands of dollars to the man nfacturer who secured it. 

The Fun of .Running an Engine. 

A reporter on the Chicago Herald bad the following in
terview with a locomotive engineer : 

" Lots of chaps th i n k  it would be fun to run an engine , "  
said the driver,  as  he stuck bis  head , a flaming torch, and a 
long-necked oil call in nnder bis machine, " but if the most 
of  '<lm would try it, th ey woul dn't l ike it quite so well. 

ZSCHIESCHE'S HYDRAULIC MOTOR. 

.. . ... 
Ethylene. 

Be fore the Chemical Society on the 17th of 
April, Dr. P. F. Frankland read a paper on 
tbe influence of incombustible diluents on the 
illuminating power of ethylen e. The present 
communication forms a sequel to a paper read 
by the author on  the il luminating power of 
ethylene when bu rn t  with combustible non
luminous diluents (Chem. Soc. Jour. ,  Jan . , : 
1884). In all cases the gases were consumed 
from a Referee's burner. Great care was 
taken to insure the purity of the ethylene 
and the diluents-carbonic an h ydride, . nitro
gen, oxygen, and atmospheric air-employed. 
The author records his observations in a series 
of tables and curves. He sums up tlJe prin-
cipal results as follows : Mixt ures of ethylene 
with tile incombustible di luell ts carbonic 
anhydride, n itroge n ,  aqueous vapor, and at-

mospheric air, possess a lower illuminating power than pure 
ethylen e. In all mixt1l 1 'es of ethylene with e i ther carbonic 
anhydride,  nitrogen,  or aqueous vapor, the in tri nsic lumin
osity of the ethylene is reduced. In m i x tur�s of ethylene 
with atmospheric air, the intri nsic lumin osity of ethylene 
remains uuimpaired until the air lorms about 50 per cent 
of th e  mixture. 

Mixtures of ethylene with oxygen in insufficient quan
tity to form an expl osi ve mixture possess a greater illumi
n ating power than pure ethylene, the intrinsic luminosi ty of 
the ethylene being greatly increased. The disill umina
ting effects of carbon ic anhydride, nitrogen, and water 
vapor are d ue partly to dilution and partly to refrigeration, 
i. e. , the coolin g  occasi oned by the introduction of inert gas 

into the flame ; this refrigeration 
is proportional to the specific 
heats of the gases, but in the case 
of the carbonic anhydride and 
aqueous vapor it is augmented 
by the absorption of heat w h ich 
takes place in the di ssociation of 
the aqueous vapor and i n  the re
duction of  the carbonic anhy
dride (.0 carbonic oxide. Of the 
four di luents, carbonic an hy
d ride, nitrogen , aqueous vapor, 
and atmospheric air, the first is 

the most an d the last is the .least 
prejudic ial to the illuminating 
power ; nitrogen and atmo
spheric air, lJowevel', become 
more equali7.ed in their effects 
as the proportion in which they 
are p resent  increases, complete 
disilIumination of the ethylene 
bllin g effected by the same pro
portion of each . 

Bartholdl'l!I Sta tue ot' Llberty. 

A representation of this sta· 
tue, as it will appear in place 
on its pedestal in New York 
harbor, has been puhlished, as 

' Tain't everybody can run a locomoti ve, either, th ough I a l arge colored lithograph, by Messrs. Root & Tinker, of 

s'pose i t's like running a daily newspaper, w b ich I've heard this city. The picture sh owing the proportion of the statue 

tell everybody can do. Now, a n e rvous man h as n o  business to the pedestal , with som e  view of the surroundings, gives 

in a cab ; n o more has a careless one, or a stupid cuss. To a good idea of the w h ole as a work of art. The pedestal 
run an engin e  a man m ust feel h i s  responsibility, an d kee p  will be 177 feet 9 i ncbes high, alld the statue is 151 feet 2 
Lis head level. I don't believe hal f the people know what incbes, makin g  the top of the torch 328 feet 11 inches abo " e 

it is t o  run an engine. Now ,  there's tbe machine ; that's the high w ater level . 
first thing, and it has to be i n  good order, an d  stay so. A .. ( • , .. 
locomotive has to stand wear and tear and w eather that'd THE l,atest novelty in advertising is a patent medicine 

k n ock a stationary engine into smithereens. And no matter I manufacturer advertising f or bald men who are willing to 

what emergency rises-freezil!g of pipefl, or starting of flues , have advertisements painted on the tops of tbeir beads, " ror 
a loosening of packing, or heating of journals-we've got to a high pecuniary recompense. " 
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The Doctrine oC Evolution. 
The Ohemist and JJruggist (London) gives the annexed ex

tracts from a paper read recently before the Oldham 
Ohemists' Assistants' and Apprentices' Association by _Mr. 
W. Buckley : 

After defining the term evolution, the essayist remarked 
that it was generally confounded with the Darwinian theory, 
and gave an extract on the meaning of evolution from Dr. 
Hooker. He then,proceeded to describe the various forms 
of animal life, beginning with tbe gregorina, and treating 
of the other forms to the vertebrata. 

Gregorina is an animal found as a parasite of the cock
roach, which takes in i ts food in any part of its surface. 
This is the lowest form of animal life. 

Amreba was tben described as seizing its food, wbich is 
forced through tbe mass of protoplasm and excreted any
where. 

In fusoria is  a step higher, being distinguislled by the pos
!lession of a definite mouth and resophagus and egestive re
gion . 

Water weed hydra, sea anemone, entozoa, earthworm, 
leech, insect, vertebrata, were described in order of superi
ority, the various changes in structure being pointed out 
until the highest point of animal l ife was reacbed in the case 
of the vertebrata. 

The lecturer tben explained the evolution of reproduction, 
describing the mode of reproduction, first, of tbe gregorina, 
by incystation-that i8, the animal surrounds i t  self by a mass 
of gelatinous matter, and tben splits up, each part becoming 
a fresh animal. 

Infnsoria are reproduced by splitting i nto two equal parts, 
and also by budding, a portion becoming attached to the 
animal, and after some time becoming free and having tbe 
powers of its predecessor. 

In alluding to tbe' descent of man , MI'. Buckley showed 
the similarity of the structure of tbe h uman being to that of 
some monkeys, especially tlle chimpanzee and gon1la, ex
plained tbe arguments from tbe useless mu13cies crt' t� 
buman body, and i ndicated the reasons for regaJ;dtng them 
as useless. 

An A ntique HODlan Mosaic from Carthage. 

BY G. H. HEAP, ESQ.! CONSUL-GENERAL AT TUNIS. 
Many who vis i ted the Oentennial Exbibition will remem

ber seeing in the Tunisian section tbe large and beautifully 
executedj mosaic representing a Numidian l ion seizing an 
antelope. This ad mirable work, whicb probably dates from 
100 to 50 years before the Ohristian era, is of Roman work
manship, and was discovered at Oarthage in 1873. It 
fonned a very small part of the vault floor of a temple dedi
cated to Astarte (Aphrodite), the tutelary deity of the Oar
tmaginians. The Romans, who a9similated the gods of tbe 
�eople they conquered as easily as tbey absorbed their terri
tories, erected a temple' to the Goddess of Oartbage, and 
adorned it with great splendor. It was situated on a com 
manding hill facing the sea, near the citadel and other pub
lic buildings, * 

The 'l'unisian GovernmeI)t a short time since enacted a 
law prohibiting private search for antiquities, but granted 
this privilege to the son of the prime minister at that time 
in power. The finder of treasures or antiqne works of art 
was required, under severe penalties, to give immediate in
formation to th is official . The Arabs, however, in spite of 
imprisonment, bastinado, or fire, not unfrequently appro� 

priated whatever fragments of sculpture, inscriptions, or 
mosaics, and espeCially funeral lamps and VRses and coins, 
they migbt lind, and sold them secretly to travelers and 
strangers. . 

Thus it came to pass, one day, that an old Arab sbeik in
formed the British agent and consul-general, with a great 
sbow of secrecy and mystery, that he had discovered a won
derful mosaic floor, a portion of which he offered to take 
up and deliver for a consideration. He described the floor, 
whicb, even wi th due allowance for tbe imagination of the 
Bedouin, was evidently one of the most beautiful and com
plete works of the kind tbat had ever been d iscovered at 
Carthage. The sheik refused to tell where it was, but prom
ised to bring the piece he had taken up to Sir Richard 
Wood's country seat, at Oarthage, at night. He bad recently 
" eaten stick, "  or received the bastinado, for having sold 
some antiquities to a tourist, and h ad reason to be cautious. 
A few nights later, however, he came with some eight or ten 
Arabs who bore tbe mosaic on their sboulders. A bargain 
was made, and the precious fragment was deposited in a 
magazine, where it remained until sbipped to Pbiladelphia 
in 1875. 

The floor of the temple from which it  was taken has since 
been examined. It is of vast extent, and the designs were 
all l ife size. From the Arab's description it appears that 
the center figure represented a female, probably tbe goddess 
Astarte, driving a chariot drawn by stags, and around this 
central design were grouped animals of various kinds-lions. 
tigers, leopards, stags, an telopes, giraffes, boars, bares, eve� 
hippopotami, crocodiles, snakes, and fishes. The only part 
of the fleor that the Arabs succeeded in removing hesides the 
" mosaic lion " was the principal design, representing 
Astarte in the chariot. This was on its way to Sir Richard 
Wood's, when unfortunately one of tbe bearers slipped and 

* The remains of some of these edifices are still visible, although now 
the most compicuous object is the chapel, erected in 1835 by Louis 
Philippe, King of the French, and dedicated to the memory of hi. BU
cestor, Louis IX., surnamed .. the Saint," on the spot where tradition 
says he died of the plague in 1270 while besieging Tunis. 

Jtitufifi t jtutritau. 
feU. and the others fearing to be crusbed under it-for it 
was even larger and more ponderous than the lion-allowed 
it to fall to the ground ,  where i t  was broken into fragments. 
Tbe only portion, tberefore, of this maguificent pavement 
tbat now exists is that in the National Museum ; the rest 
was broken i n  the hl}sty and clumsy efforts of the Arabs to 
detacb it in sections from its bed. 

The " mosaic lion,) ' as it carne to be named at the Phila
delphia Exhibition, is tbe largest and most perfect ancient 
mosaic in America, and it is quite unlikely that anytbing 
equal to it will ever find its way to tbe United States here
after. 

When the Vandals invaded Africa they destroyed all 
works of art, and to them are due tbe many headless, arm
less, and noseless statues found in Barbary. In destroying 
the temple of Astarte their iconoclastie frenzy was probably 
more immediately directed against the statuary and other 
sculptl11'ee and in overthrowing them, together with the 
walls of the edifice. 'l'h e  floor was'covered with debris, upon 
wbicb, in the course of centuries, a deep layer of dust was 
deposited, which protected the mosaic from tbe corroding 
effects of wind and rain, and to tbis we may attribute its 
perfect state of preservation .-Proceedings Nat. Museum. 

.. . . � .. 
T h e  Menace to tHe Patent Laws. 

Tbe British Government lately recognized the fact that its 
patent laws were not sufficiently liberal in their treatment 
of inventors, and accordingly i t  has subjected them to 
thorough revision, upon the very just theory that encourage
ment and protection of the inventive talent  of a country is 
of d irect advan tage to the whole body of tbe people. Just 
as England has completed this reform, certain members of 
the American Oongress bave organ ized an assault upon our 
patent system, with an intent to make 0111' patent laws far 
more unj ust and far more discouraging to i nven tors than 
the British laws have ever been in modern times. 

More than twenty bills, autborizing changes in  tbe patent 
laws, have been introduced to Oongress during the present 
sessioll) and wbile nearly all of them inflict injustice upon 
inventors, some of tbem are posi tively iniquitous. We can
not summarize all of them, but some of the propositions 
contained iu tbem are as follows : That any man may use 
any pateut  wi thout regard to the owner's wisbes 01' prices, 
by summoning a jury to fix a license fee ; tbat no patent 
shal l be· granted for a longer period than five years ; that a 
man who uses an infringement upon a patent can escape all 
penalties simply by pleading ignorance, the easiest plea tbat 
can be made ; that the owner of a patent shall pay all costs 
of suing an infringer, even tbe fees of the infringer's attor
neys, though the plaintiff may win h is sui14 that the owner 
of a patent in such a suit shall give bonds for the payment 
of costs, no matter how often tbe courts may have declared 
his claim valid. 

The�e are but a few 'samples of the kind of legislation 
which is now threatened by tbe men who bave been selected 
to make laws for tbis country .  Respecting tbe whole mass 
of bills, we may say thi s :  They represent simply a scheme 
to legalize tbe robbery of a class of men who have probahly 
done more for this American nation than any otber single 
class among our population. It was because the  inventive 
genius of our people has had strong stimulation from the 
best set of patent laws now in existence, that we have been 
able to compensate for the scarcity and high price of labor 
in many portions of our country by tbe use of ingenious 
mechanical contrivances. 

The man who will try to imagine wbat American fal'm
ing, for example, would have been had not the farmer had 
at his command cbeap labor-saving appliances, invented by 
Americans, may possibly form some kind of a dim idea of 
what tbis coun try bas gained from its inventors and from 
the wisely ordered patent system wbich has inspired tbem 
to  labor in  a l l  directions. The  so-called patent reformers 
not only refuse to recognize that great obligation, but they 
propose to destroy tbe system which bas achieved so much, 
and to violate the Btanding contracts made by the Govern 
ment with the inventors, and for which the inventors bave 
paid their money. 

We do not besitate to say that no Oongress that ever sat 
in Wasbington ever offered a greater menace to the general 
public interest ; and we may assert, furtber, that if tllis Oon
gress supplements its ruinous agi tation of tbe tariff question 
with these outrageous patent laws, it will be remembered 
with execration as a pu blic enemy. 

The plea made in behal f of the new bills is that innocent 
purchasers of patented contrivances bave suffered under tbe 
present laws. No doubt there bave been many instances of 
hardship of this kind, but the cases are comparatively few 
in number, and it is monstrous to replace a good law, which 
works occasional harm to the few, with a bad law whicb 
will work continual harm to the many. Innocent men have 
been put in prison, but tbat is not an argument for the 
abolisbment of prisons. The right tbing to do, if anything 
must be done, is to make more severe tbe penalties against 
the man wbo infringes a patent and s ells it, and to give tbe 
innocent victim swift justice upon the man who has swin
dled him. But the trut b ,  we suspect, is that the demand 
for a cbange does not come from unsophisticated country
men who have been deluded by sellers of sewing machines 
and hay rakes. More probably it  comes from rich corpora
tions, who want to steal and use for notbing inventions 
upon wllich they are now compelled to pay royalties. The 
indications are strongly in thi� direction, and it will be well 
worth while for lcading inventors to combine money and 

labor in :m effort to get down to the bottom facts while the 
bills are pending. 

The few disinterested persons who give their assent to 
these proposed changes probably persuade themselves that 
a new mechanical idea really is not " property " in the 
right sense of the word. They understand how a man can 
own a horse and sell it, but they do not comprehend how a 
llIan can own and sell an idea. This is just the kind of 
obtuseness that we expect to find in a savage, who has no 
conception of  intellectual things ; but it is amazing to find 
i t  among civilized and intelligent men. The truth, of 
course, is, that ideas, expressed in mechanical forms, bave 
exerted such power as to transform tbe methods of civilized 
society . Every convenience in modern dwellings, every 
railroad, every steain engine, every labor-saving machine of 
every kind, is simply the embodiment of men's ideas ; and 
tbe mental stimulus which was necessary to give such ideas 
expression and force was obtained, in nearly al l cases, from 
tbe promise of m oney reward. A man who b as got a good 
mechanical idea in his head, has something tbat is worth far 
more tban any s ingle piece of real estate ; for it is sometbing 
wbich may serve mi llions of people at one and the same 
time ; while the real estate can serve only a single owner. 
The ide.1 is property / and the government which forbids it 
to have any value when it is once made public, simply gives 
its sanction to a very bad form of robbery.-The Textile 
Record. 

The Dancing Bird. 

A recent issue of thc Proceedings of the U. S, National 
Museum cont&ins an account, edited by Mr. E. Ridgeway,  of 
the collection of birds from Nicaragua, made last year for 
the Smithsonian Insti tution by Ohas. O. Nutting. The 
dancer bird is thus described : 

" Fam. Pipridre. Oltiroxiphia lineari8 Bp. 
" Abundant. Spanish name ' Toledo ' (pronounced ' To

lay'do ') on accoun t  of a fancied likeness to tbeir whistl ing 
note. Tbe natives also call this bird ' Bailador ' or ' Dancer. ' 
It was not un til I had been in the region for some ti�e that 
I understood why it was given this name. One day, wh ile 
hunting through the dense forest, tbe profound silence was 
suddenly b roken by the regularly repeated note of ' EI 
Bailador, ' and softly making my way toward the spot whence 
tbe sound proceeded, I witnessed one of the most remarka
ble performances it  has ever been my lot to see. 

" Upon a bare twig which overhung tbe trail at a distance 
of abou t  foul' feet from the ground, two male ' Bailadors ' 
were engaged in 

. 
a ' sonK and dance ' act tbat simply as

tounded me. " ' 'r'he
-t�'

o birds were about a foot and a half 
apart, and were alternately jumping about two feet into the 
air and alighting exactly upon the spot wbence tbey jumped. 
Tbe time was as regular as clockwork, one bird jumping up 
the instant the otber aligbted, eacb bird accompanying him
self to the tune of ' to·le-do-to-le-do-to-le-do," sounding the 
syllable ' to '  as be crouched to spring, ' le '  while in the air, 
and ' do ' as he alighted. 

" This performance was kept up witbout intermission for 
more than a minute ,  when the birds suddenly discovered 
that they bad an audience, and made off. 

" With a little practice one can learn to call the birds very 
readily. I could have secured a very large number in th is 
manner, had I been so disposed. Twelve specimens. ) '  

.. . . � -
Shoe Making by Machinery, 

The Shoe and Leather Reporter j ustly remarks that the in
troduction of labor-saving m achinery bas been the most 
potent cause of the changes that have been wrougbt in tbe 
sboe manufacture within a decade. The genius of inventors 
has devised implements for doing pretty much all the work 
that i s  required from the cutting to the finishing of a shoe, 
and doing it so neatly that tbe inexperienced cannot distin
guish hand work from macbine work, and the experienced 
know perfectly well that the latter is for all practical pur
poses as good as the former. The instruments first contrived 
for sewing leather were crude and imperfect ; there were 
so many little defects about tbem that they were not regarded 
with favor, and did not do satisfactory service. But by de
grees the faults have been so completely remedied that they 
do their work admirably, until now tbree-quarters of the 
handsomest shoes sold in the coun try are put together by 
machinery. In tbe factories the bands are d istributed into 
" teams," each team constructing a particular part of a 
shoe, many men contributing in tbeir several ways to its 
configuration. Of course the closest attention has to be 
given to all tbe details ; it is essential that tbe materials 
should be selected witb discriminating judgment ;  that the 
cutting sbould be so skillfully done that tbere may be no 
waste of stock on the one hand, and. no inferior material 
used on the otber. 

HeCuge Pits In Wind StorDlS. 

A Georg,ia correspondent writes us that storm pits are 
made in his section about 8 x 10 feet and 6 feet deep, with 
roof on a level witb or just above the surface of tbe ground, 
being usually venti lated by means of pieces of stove pipe 
inserted in the roof. Our correspondent says it  has been 
suggested that, there being sometimes ten or twel ve persons 
in these pits, tbe moist, warm air rising through the pipes 
makes a good conductor of electricity, and so would render 
such locations dangerous during an electrical storm, although 
his  own inference is tbat they cannot certainly be more dan
gerous than crowded churches or railway cars, which are 
seldom struck by lightning. 
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Maple Tree Insects. 

To the Editor of the Scientific American: 
My attention was called to tbe number of insects on our 

'village maples, wbich indicated that they were dying. I at 
once cut a stick and inclose it to you, to ask, if it be worthy 
yonr notice, to give it a description in your paper, and what, 
if anything known, is a remedy for the pest, for pest it most 
assuredly is. 

Some of the maples are covered with them just as is the 
small piece of twig I send, and some of the trees are dying. 
Can we get rid of the pest ? I remain, respectfully, 

P. H. CUTLER. 

Louisa Court House, Va. , May, 1884. 
[The twig accompanying the above letter was covered with 

the males of the common cottony bark' louse of the maple 
(Pulvinwria innumerabilis Rathvon). This species is common 
all over the country on maple, sycamore, and osage orange. 
A closely all ied species is found on the grape, wbich may 
possibly be identical with this. A very complete paper on 
thiB species was written by the late J. Duncan Putnam, and 
published in the first volume of the Proceedings of the 
Davenport Academy of Sciences. A short account with fig
gures will be found in the Ann ual Report of the Departmen t 
of Agricul ture for 1880. As to remedies, nothing better can 
be recommended tban the kerosene emulsion, the formula 
for which has already been given in the columns of tbe SCI
ENTIFIC AMERICAN. It should be well diluted and thrown 
over the tree in as fine a spray as possible.-C. V. RILEY.] 

A Mysterions Explosion. 

1'0 the Editor of the Scientific American : 
As an old subscriber I would like to inquire of you whether 

I have discovered something new, or what I did make. 
While experimenting to make a poieonless silver wash, I 
mixed the following articles : One part chloride of silver, 
twelve parts of lye of potash (which waR the result of com
mon, only dissolved by air), and the same amount (by mea
sure) of aqua ammonia. I left that mixture stand for e1ght 
days, and then , by stirring the mixture, an awful explosion 
took place, and where the matter spread about, after becom
ing dry, and some t ime arter, through brushing or rubbing of 
the spots it produced a noise like an electric spark. 

J. E. F. 
Washington, D. C. , May 5, 1884. 
[J. E. F. has rediscovered Berthollet's fulminate of silver, 

which has been described in the larger treatises on chemis
try for about a century. It is one of the most violent and 
in tractable of explosives ; wben dry, the gentlest friction of 
it feather may set it off. No practical use has been found 
for it, and many distressing accidents have resulted from 
bandling it. It is produced by d;gest ing precipi tated oxide 
of silver with ammonia. In J. E. F. 's case the oxide of sil
ver w

-
as a product of the action of the lye on the chloride of 

�i1ver.-ED. S. A.] 

C ure oC Wens by Ether. 

M. Vidal cures wens by injecting them with ether. Used 
for this purpose, ether acts as a caustic-but much more 
mildly than ia generally the case-by setting up inflammation 
of tile cystic contents, and finally inducing suppurat ion of 
the cyst itsel f. This it effects without producing any of the 
palllful sensations or conRtitutional symptoms which are 
caused by throwing it into the circulation as a stimulant of 
the syst.em at large. Its action is entirely confined to the 
structure operated upon, in which it gives rise to nothing 
more than a feeling of tension, if the injection be made too 
forcily. 

The elher employed should be as pure as p08sible ; that at 
sixty-five degrees, such as is usually sold in the drug stores, 
answers very well. It is injected w ith an ordinary snbcu
taneous syringe, without the necessity of those precautions 
which have to be observed in the application of caustic so
lut ions-since it does n ot corrode the metallic fitt ings of the 
instrument, or cause the formation of any deposit which can 
clog its piston .  

As  to  the number of injections required and the quantity 
of ether to be introduced at each of them, M. Vidal has 
found that, for wens of the face or forehead, which are not 
larger than a hazelnut ,  no more than five or six drops n eed 
be injected at a time. Larger tumors on the scalp may re
quire ten drops, part of which, owing to want of elast icity 
in the cyst walls, is liable to escape on the witbdrawal of the 
syringe. As a rule, thc injections should be suspended so 
soon as the cyst begins to suppurate. 

The number of injections is of greater importance than 
the quantity i n troduced. Speaking generaJly, a wen the 
size of a hazelnut will require two or three injections of five 
drops ;. i f  as large as a walnut, ten drops must be injected 
four or five times. The mode of treatment in every ot.ber 
respect will depend entirely upon circumstances as they 
arise. The little operation is performed as follows : The 
tumor is grasped by the left band, so as to put its integument 
on the stretch , thereby bringing plainly into view the glandu
lar orifices it contains ; into the most dilated of thcse, wh ich 
is often distinguishable by a fatty scab, the needle of tbe 
�yringe is  in�erted perpendicularly. It is then, before mak
ing the injection, moved about within the cyst cavity, so as 
to break up its sebaceous contents, and prepare them for the 
complete reception of the ether; at the same time, the walls 

$cittttifi c �mtricatt. 
of the cyst are scraped and here and there lacerated with the 
needle point, with the object of promoting their final elimi
nation. 'l'he succeeding injections are made in the same 
way and at the same opening. They are stopped as soon as 
the wen begins to enlarge, becomes reddened and soiter, and 
is the seat of a sl igh tly painful sensation of throbbing or 
heaviness, which, however, never am'oun ts to a headache. 
The tumor is now punctured at its base, from which issues 
a jet :of purulent fluid ; next, the contents of the cvst are 
discharged in the form of a whitish mass, resembling 

'
vermi

celli, and mingled with the shreddy detritus of its walls. 
When the wen is of  average size, th is part of the process 
will be completed in six or eight days. During the ensuing 
days the integument of the cyst proceeds to suppuration, and 
is discharged through the same puncture, together with rem
nants of  the int ernal membrane. As the tumor dwind les, 
the skin surrounding it gradually contracts, and soon it is 
represented by a mere core of conjunctival infiltration, 
which, when the last drop of pus and the last fragment of 
cyst wall bave made their exi t, shrinks into a small indu
rated lump covered with healthy skin, and without any sign 
of the orifice by which the former mass has been evacuated. 
This consummation is general ly reached between the fifteenth 
and twentieth days. 

The efficacy of M. Vidal's procedure was strikingly ex
hibited in the case of a man of intemperate habits and debili
tated con�titution who came under his care in the Hospital 
St. Louis for an eruptive di�ease, and who had also been 
troubled, for five yean', with au enormons wen which pre
vented him from wearing a hat or cap, and from lying on 
his back or on his left side at night. The incumbrance was 
completely removed by ten injections of ether. During the 
treatment the patient  fluffered no pain ; he took no care of 
himself, o ften exposing his tumor to the cold, without pro
tective dressing, and in the ward whi ch he occupied there 
were four erysipelatous patients. Yet noth ing untoward 
occurred ; the region operated on is now perfectly smooth 
and level with the rest of the �calp, and not the slightest 
trace of a cicatrix is left to mark the site of the excrescence. 
-Lermoyez, Bull. Gen. de Therapeutique. 

• . . 1 .  
Teaching Anilllals to Converse. 

Sir John Lubbock in a note to Nature says : I take the op
portunity of  stating tbe progress which my dog " Van " has 
made, although, owing greatly no  doubt to my frequent ab
sences fru m home, and the little time I can devote to him, 
this has not been so rapid as I doubt not would otherwise 
have been the case. Perhaps I may jU8t repeat that the es
sence of my idea was to have various words, such as " food ," 
" bone, "  " water," " out, " etc. , prin ted on pieces of card
board, and after some preliminary training, to give the dog 
anything for which he asked by bringing a card. 

I use pieces of cardboard about ten inches long and three 
inches high, placing a number of .them on the floor side by 
side, so that the dog has several cards to select from, each 
bearing a different word. 

One correspondent has suggested that it would be better 
to use variously colored cards. This might no dou bt render 
the first steps rather more e'asy, but, on the other hand, any 
temporary advantage gained would be at the expense of sub
seqnent difficulty, since the pupil would very likely begin by 
associating the object with the color rather than with the 
letters ; he would, therefore, as is too often the case with 
oUl' own children, have the unnece8sary labor of unlearning 
some of his first lessons. At the same time the experiment 
would have au interest as a test of the condition of the color 
sense in dogs. Another suggestion bas been that, instead 
of words, pictorial representations should be placed on the 
cards. 'l'his, however, could only be done with material ob
jects, such as " food," " bone," " water," etc. ,  and would 
not be applicable to such words as " out, " " pet me, " etc. ; 
nor even as regards the former class do I see that it woul d 
present any subst antial advantage. 

Again, it haR been suggested tbat " Van " is led by scent 
rather than by sight. He has no doubt an excelle�t nose, 
but in this case he is certainly guided by the eye. The cards 
are all bandIed by us, and must emit very nearly the same 
odor. I do not, bowever, rely on this, but have in use a 
nllmber of cards bearing the same word. When, for in
stance, he has brought a card with "  food " on it, we do 
not put down the same identical card, hut another with the 
same word ; 'II' hen he has brought that, a third is put down, 
and so on. For a single meal, tberefore, eight or  ten cards 
will have been used, and it seems clea:', therefore, that in 
selecting them " Van " must be guided by the letters. 

When I last wrote I had satisfied myself that he had 
learnt to reg-ard the bringing of a card as a request, and that 
he could distinguish a card with the word " food " on it 
from a plai n one, wh ile I believed that he could distinguish 
between a card witb " food " on it and one with " out " on 
it. I have no doubt tbat be can dist inguish between differ
ent word� .  For instance, when he is hungry he will bring 
a " food " card time after time until he has had enough, and 
then he lies down quietly for a nap. Again, when I am go
ing for a walk and invite him to come, he gladly responds 
by picking up the " out " card and runn ing triumphantly 
with it before me to the front door. In the same way he 
knows the " hone " card quite well. As regards water 
(which I spell phonetically so as not to confuse him unne
cessarily) I keep a card always on the  floor in my dressing 

room, and wbenever he i s  thirsty he goes off there, without 
any sugge!'tion from me, and brings the card with perfect 

gravity. At the same time he is fond of a game, and if 

he is playful or excited will occasionally run about with 
any card. If through inadvertence he brings a card for 
something he does not want, when the correspouding ob
ject is shown him he seizes the card, takes it back again, 
and fetches the right one. 

No one who has seen him look along a row of cards aud  
select the right one can, I think, doubt  that in bringing a 
card he feels that he is making a request, and' that he c a n  
not only perfectly distinguish between one word and another, 
but also associate the word and the object. 

I do not for a moment say that " Van " thus shows more 
intelligence than has been recorded in the case of other 
dogs, that is l!ot my point ; but it does seem to me that this 
method of instruction opens out a means by which dog& and 
other animals may be enabled to commun icate with us more 
sattsfactori ly  than hitherto. 

I am still continuing my observations, and am now con
sidering the best mode of testing him in very s imple  arith
metic, but I wish I could induce others to co-operate, for I 
feel satisfied that the system would well repay more time 
and attention than I am myself able to give. 

. . . . .. 
Speed of Th ought. 

Many people have noticed the remarkable quickness of 
thought in dreaming, how a long s tory, with many details 
and extending over a great period of time, wil l  flash throngh 
the mind in a few minutes, but they seldom have any 
means of even approximately  measuring the quickness with 
which they sometimes dream. There is now going tbe 
rounds of the press a story purporting to tell the dream of 
a railway engineer, which, if true, affords a means of 
measurement, and the story Hself has , every appearance of 
being a genuine relation of experience. The engineer had 
been without sleep and on duty for many hours, and at last 
fell asleep on his post. Then he dreamed quite an elaborate 
story of an accident resulting from a con fusion of train 
orders ; how he studied over the words of the dispatch , try
ing to make out their meaning, and then how, bis traiu 
coming into collision with another, he was thrown into the 
ail' and d ropped back into his seat in the cab with his hand 
on the throttle. At that in stant consciousness returned, and 
he found that. i t  was all a dream, and that although his 
train was traveling at the rate of 45 miles an  hour,  it had 
gone only 250 feet while the dream was passing through his 
mind, thi� d istance being fixed hy the position of the train 
with respect to signal lights on the line. This is the in
teresting part of the story, for itf these measurements are ap
proximately correct, the dream occupied less than four 
seconds of time;-Ledger. 

. �  . . .. 
The BUe of' a Mad Dog not always Fatal. 

The bite of a mad dog, it would appear, is not so fatal as 
is generally supposed. A report upon the subject for the 
Department of the Seine, issued by the Paris Prefecture of 
Police for the past three years, shows that o f  one hundred and 
fifty-six persons bitten by rabid dogs in  1881 eighty died ; in 
1882, nine out of sixty-seven bitten died ; and in 1883, five 
only out of forty-five. With regard to the treatment of the 
bite of a rabid animal, the experience of the French doctors 
shows that the only remedy which can be depended upon to 
destroy the virus is the prompt application to the wound of 
cautery by red hot iron.  Twenty persons d ied of hydropho
bia in the Department of the Sei ne i n  1881, nine in 1R82, 
and four in 1883, as far as the official returns show. The 
decreasing number of deaths from this cause is attributed to 
the stricter measures arlopted with regard to ownerless dogs. 
During the three 'years mentioned 11 ,564 stray dogs were 
captured in Pads and the department, and destroyed.-Bt. 
Jame8 Gazette. . . . . .. 

Turpentine as a Preventive In Infectious Diseases. 

Tbe Medical Record tells us that H. Vilandt writes in the 
Uge8kriftfur Laeger, vol . viii . ,  No. 8, 1883, concerning the 
value of the oil of turpentine i n  the treatment and propby
laxis of diphtheria and the exan thematous diseases. He 
states that he has never seen any of these diseases spread 
from a sick child to other members of the family when th is 
remedy was employed. In many of his cases no isolation 
could be attempted, as the mother was the only female in 
tbe family, and was obliged to take care of both the sick and 
the well, continually passing back and forth from one to 
the other. His method was to pour from twenty to forty 
drops of a mixture of equal parts of turpentine and carbolic 
acid into a kettle of water, which was kept simmering over 
a slow fire, so that the air of the sick room WaEJ kept con
stantly impregnated with the odor of these two substanc(ls. 
He claims also tbat by this means a favorable influence is 
exert(ld upon the exudation in diphtheria, although it is by 
no  means curative of the disease, and should never be relied 
UpOll to the exclusion of other remedies. 

.. f . . .. 
The Maya Civilization .  

With this issue we conclude the �eries of illustrations and 
i nformation thereon concerning the ancient Maya civi l iza

tion of Yucatan , furnished 118 by Dr. Le Plongeon from his 
recent explorations in that region. These interesting pic· 
t ures, showing sometbing of the life of a people living in  
Central America many centuries ago, and of whose very 
existen::e even the world was so long ignorant, have attract
ed wide attlmtion, and will n o  doubt contribute materially 
to st.imulating that spirit of investigation which is so promi
nent a characteristic of the .age. Our representations are 
faithful copies of photographs taken on the spot. 
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A NEW CABLE RAILWAY SYSTEM. 

(Continued from first page.) 
be propelled at a rate of 4 miles or 8 miles an hour at the 
will of the grip attend ant. This feature is especially 
valuable for roads which Tun into the suburbs, where a 
high rate of speed is not objectionable , and it also affords 
a means of " making up lost time," when the road is acci· 
dentally Llocked. 

The cleaning of streets through which these roads run is 
greatly facilitated by attaching sw eepers to tbe cables, and 
in winter tbe snow could be cleared for traffic as fast as i t  
falls. From tbe nature of the sYtitem it will be seen that a 

J'titufifi t �mtritau+ 
THOMPSON'S BLEACHING PROCESS. 

When any marked advance is made eit her in appl ied 
science or the industrial arts, it is by no means wholly un
profitable or devoid of interest to take a retrospective glance 
at the b istOlY of tbe matter at issue. On the contrary, i t  
may prove very profitable, as sbow ing the  various land
marks in progress whicb have been reacbed and passed, 
and bighly interesting as indicating the degree of pl Oxim ity 
in wbich present devel opment stands in relation to ultimate 
perfection. It is in tbis connection tbat we bere revert to 
the early days of bleach i ng , in order to bring out to the full 
the i mportant advances recently made in that useful art by 

It would fulfill no useful purpose were we here to follow 
the various improvements which contributed to reduce the 
period required for bleaching from mon ths to weeks and 
from weeks to days. We, tberefore, pass on to describe 
briefly the process as we find it  carried out in ordinary at 
the present time. Although great advances have been 
made, bleaching is still a comparatively slow process, and 
any recent attempts to hasten i t  have been carried out at the 
expense of damage to the fabric . In the ordinary process 
the goods to be bleached are first boiled with lime in a lnrge 
circ\llar boiler, or " keir, " as it is termed. The boiling is 
continued for about seven honrs, after wh ich the goods are 

A NEW CABLE RAILWAY.--ISOMETRICAL VIEW, SHOWING MANNER OF CONSTRUCTION 

snow blockade is i mpossible , si nce, tbe wbeels being below 
ground, the one-h alf i uch staudards would pass through tbe 
snow with very li ttle resistance. The floor and platforms of 
the cars, as tbe engraviNg sbows,' are close to tbe surface of 
tbe street, the plat form requiring no steps-a great conve
nience for all, especially ladies and cbildren . 

This proposed system contemplates tbe buildi ng of a 
large main tunnel in tbe center of the street and two smaller 
ones directly under tbe cbairs. The, former will be of am
ple size to take in all necessary pipes and electric - ligbt 
wires, wbile the latter may be used exclusively for telegraph 
and tel6pbone purposes. All the tunnels will be constructed 
of concrete, so tbat when once bui l t  they will last in
definitely. The increasing number of overhead wires and 
subterranean conduits makes it bigbly important that some 
system be adopted wbicb w ill do away witb botb evils at 
tbe same time, and this proposed railway system, devised 
by Messrs. Orel D. Orvis and Nelson B. Adams, bas this 
end in view. 

The Orvis and Adams system, w hich presents many novel 
and interesting features, is controlled 
by the United States Cable Road and 
Su b w ay Company, of No. 261 Broad-
way, New York, and those in terested 
iu city passenger traffic, as well as all 
city authorities aud electric compani e3, 
are asked to examine into its merits. 

� . . ... 
Idle Stealllers. 

Already about one· fifth of the total 
number of merchant steamers regis
tered at northeastern ports b as been 
laid up by tbe owners in consequence 
of their inabi lity to obtain remunera
tive freights. The shipping trade is 

- actually becoming worse instead of 
better, and the question of a remedy is 
beginning to strongly exercise tbe 
minds of the underwriters. Notices 
conveni ng special meetings of the 
Mutual Insurance clubs in the HartJe
pools, clubs which have an aggregat.e 

capital of over four mil l ions sterl ing, 
have been issued, and it is tbe inten
tion of tbe clubs to consider the advisa

bility of increasing the return premi
ums for steamers detained in port by 
50 per cent during t.be period from 
April to September. This is done witb tbe intention of offer
ing a premium to owners to lay up their Ships.  so as to produce 
a, strengthening effect upon the freight market. The remedy 
seems a curious onE', though at the same time it is no more 
011t of place than t11e resolution of iron masters to subsidize 
tbose wbo agree to put their furn aces out of bla st in  order 
to increase pig iron prices.-The Engineer. 

. . . , .. 
A LINE of rail way cars, to be d rawn by camels, will shortly 

constitute one of tbe peculiar features of travel and trans-
portatiQu ill Central Asia. 

-

Mr. Jacob Baynes Thompson; the practical working of wbose 
invention we bave recently had the Ratisfaction of witness
ing. The early days of bleaching stand a long way off from 
tbe present time, but we need go no _ further back . tban the 
second quarter of tbe last cen tury to :fiu d  the Scotch sending 
all their brown linen to Hol land in the month of  March to 
be bleacbed, and receiving i t  back in  the following October. 
Tben it used to be crofted, or spread out on the bleaching 
grounds for montbs, a� d sprinkled with water several times 
a day. Some advance wa�, however, made in 1749, when 
bleach works were established in the nortb of Scotland witb 
tolerable success. The course of procedure consisted in 
first bucking tbe cloth or steeping it in alkaline lyes for some 
days, and then wasbing it and crofting it for several weeks. 
After hucking and crofting tbe goods some half dozen times, 
they were steeped in · sour milk for some days and then 
washed and crofted, tbese processes being repeated un til the 
bleaching was com plete . The process was an expensive 
one, not only from tbe time occupied in effecting it, but 
from tbe large area of grass land necessary to carry it out. 

THOMPSON'S BLEACHING PROCESS. 

In course of time an improvement upon this metbod of 
hleaching, wbich was known as the Dutch method, was 
effected by substituting dilute sulpburic acid for sour milk 
in the sonring process. This was a grand step in advance, 
for it reduced the time required for bleacbing from eight 
months to four. But the year 1785 saw a m arked im prove
ment introduced by Berthollet, who suggested the applica
tion of cblorine to bleach i ng. Watt took up tbe que�ti on in 
the following year, and in course of Hme tbe chlorine pro
cess was adopted in  bleacb works, and chlorine forms the 
basIs of tbe process as now carried out. 

wasbed in clear water, and are then submitted to tbe sour
ing process. This consists in steepi ng the  goods for four or 
five hours in water made sour by means of bydrocbloric 
acid . The goods are tben washed again , boiled for nine 
hours in  a soda lye, washed again, and then submitted to 
the " chem icking " process. This consists in steeping the 
material in a dilute solution of chloride of lime for about 
four hours. These processes, with tbe exception of the 
l ime boi l ing, are repeated o ver and over again until the 
bleach i ng has been effected. 

There are i I). all some sixteeu distinct operations for ordi

nary cotton gQods, tbe time occupied usually being from 
fi ve to eigbt days. This condition of matters would now 
appear to be greatly cbanged by Mr. Thompson's ingenious 
process, which bas now further  reduced tbe time required 
for bleaching from days to bours. The main feature in this 
process consists in the peculiar and origin al methods of 
cbemicking and souring, these two operations being per· 
formed at one and the same time. The bleacbing liquid 
used i s a very dilute solution of cbloride of lime, of about 

specific gravi ty 1 '0006, or less tban a 
degree Twaddell. 'The decomposing or 
souring agent is carbonic anhydride, 
commonly known as carbonic acid 
gas. 

There is another original feature in 
tbis process, viz. , the use of a solution 
of trietbylrosaniline and oxalic acid ,  
througb which the fabric is passed, 
the object being to remove the faint, 
natural yell o w  tinge of the cotton. 

In carrying out tbe Tbompson pro
cess, says Iron, to which we are in
debted for our illustration, the goods 
are first boiled in an alkal iue solution, 
and washed. They are then placed in 
an a ir-tigbt keir con n ected on tbe one 
hand witb a vessel con taining tbe 
bleaching solution, and on the otber 
w ith a gas holder c ontaining tbe car
bonic acid gas. 

In tbe annexed engraving we illus· 
trate tbe apparatus by mealls of which 
the success of tbe process was prac

tically demonstrated on a working 
scale, and which is capable of treating 
100 yards of clotb. In our engraving, 
A represents tbe bleaching keir, B tbe 

gas b older, C tbe vessel containing the bleaching solutIon, D 

the carbonic acid gas generator, E tbe wasb bottle contain

ing water for tbe purpose of cieansing tbe carbon i c  acid gas 
as generated, F the gas pi pe leading from the holder to tbe 

keir, G the pipe through which the cblorine solution is 
pumped into the keir, H tbe force pump,  K the siphon pipe 
tbrough wbich . tbe cblori ne solution is run from tbe keir 
back into its tank, and wbicb prevents thA escape of tbe car
bonic ac id gas with wbich the keir is filled after tbe chlorine 
solution has been drawn off. The mode of working the ap
paratus is as follows: After the _ mate-:ial to be bleached 
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has been boiled or . ,  bow ked " in the ordinary way, and 
washed, it  is piled in the bleaching keir precisely as it is 
piled in the ciJemicking vat iu the ordinary process. The 
cover is then secured and the kei r  made air-tight, the valve 
on the pipe, F, being closed. An air tap in the cover i s  
opened, and  the bleaching solution i s  forced 
into tbe keir until it is quite  full, thus expell
ing the air. The air tap is then closed, and 
the val ve on t .he pipe, F, opened.  

After the hleaching solution has remained 
long enough in  the keir to enable the material 
to be thoroughly soaked, and which is about 
five minutes, the l iquor is drawn  of  I through 
the pipe, K,  into the vessel, C, and the valve 
at J being open, the -gas under pressure of the 
water in the upper part of the gas holder fol
lows t,he retreating liquor. The gas remains 
in contact with the moistened m at.erial for 
forty-five minutes, by the end of which time  
i t  will have decom posed the  whole of the 
chloride of lime in the bleaching solution on 
tbe fiber of the cloth . - The bleaching liquor 
is again run in u pon the material in the keir, 
thus forcing the carbonic acid gas back into 
the gas holder ; but which again returns when 
the liquor is run out.  This alternating of 
bleacbing liquor and gas is repeated till the 
material is of sufficien t whiteness. For a 
med ium grade of cloth, provided it bas been 
boiled three hours, it wi l l  take about eight 
hours to bleacb, but  'if the clotb has not been 
boiled the bleaching will require a longer 
time. When the bleaching in the keir is 
finished, the material is thoroughly washed, 
after which it i s  slowly passed through the 
sol ution of triethylrosani line and again 
washed, when the process is com plete. The 
total time occupied ranges from eight to 
twelve hours, accord ing to the nature of the fabric under 
t reatment. 

From what we bave dLated i t  will be clear to the practical 
mind that the great val ue of the process arises from tbe cir
cumstance that the two operations of chemicking and sour
ing, which have hitherto been carried on separately,  are here 
performed simultaneously. The value and importance of 
the invention are, moreover, further enhanced by the fact 
that a great red uction in the wear and tear of the fabric 
uuder treatment is secured. Of the results of Mr. Thomp
son's invention we may write w i th confidence, for it has 
passed the experimental st.age, and has entered tbe region of 
practice. It haR beeu proved on a pract.ical Rcale at tbe 
Halliwell Bleach Works of Messrs. R. Ainsworth, Son & Co. , 
near Bolton, England.  Respecting the theory upon wbich 
the process is  based there never has been any question, 
namely, that by the reaction of carbonic acid on chloride of 
lime ve�table fiber is readily bleached. The point to he 
settled, !loweVer, w as wbether tha carbon ic acid gaR could 
he made to plmetrate to the center of a l arge body of cloth, 
that is, whether it would penetrate to the center of an ordi
nary kei rful of cloth , say about 30 cwt. , piled or laid in  the 
usual man ner. This Messrs. Ainsworth find is really done, 
even u nder disadvantageous circumstances in connection 
with tbe first apparatus erected at their works, and which 
proved slightly defective, but which defects are being re
medied in the permanent plan t now being laid down. 
Messrs. Ainsworth state that 
the carbonic acid gas does 
penetrate to tue cen ter of tbe 
goods in  the keir, so that tbe 
entire con t ents are perfectly 
hleached. This point  regard
ing penetration. baving been 
satisfactori ly settled, we have 
now only to consider those 
respecting the saving of time 
and expense. The question 
of time we have already dealt 
with, wbile with tha.t of cost 
we leave Messrs. Ainsworth 
to deal . They state from ex
perience that the . cost of 
bleacbing one ton of cloth by 
the Thom pson process is 
under 30s. for chern icals, la
bor, and coal. Althougb there 
is  some litt.le difficulty in ar
riving at a precise estimate of 
the cost of bleaching by the 
ordinary process, our prac
tical readers will agree with 
us in placing it at from £4 
to £6 per ton . Tbe saving 
will, therefore, be seen to be 
at the worst very considerable, 
and at the best 75 per cent. I f  
we place it a t  50  per cen t ,  we 
believe we shall  be well with-
in the mark. Witbout doubt Mr. Thompson deserves credit 
for so ingenious an in vention , and Messrs. Ainsworth for the 
spirited manner in which they have given it its initial start in 
practice. They have shown it to be a thorough success, and 
there is every reason to believe that it will prove of incalcu
lable benefit to the bleaching trade. 

Ititutifi t �lUtritau. 
DR. LE PLONGEQN'S LATEST AND MOST .IMPORTANT DIS· from eighty centimeters to 1 m eter 25 centimeters. 

COVERIES AMONG THE RUINED CITIES OF YUCATAN. On a level with the pillars were twelve serpent heads, 
(Oontinued from page 311. ) with feathers and many designs exquisitely sculptured all 

The stones and mortal' having been cleared away, it was over them. Two large ones, and two small, looked toward 
found that the statue had rested on conoidal stone pillars, the east, northeast, and southeast. Three on the weAt side 

of the excavation looked west, and three on 
tbe south looked south, and two others soutb
east. From tbe top of eacb bead rises a kind 
of plume or perhaps flame ; and on each side 
of the front of the bead perpendicular or-
n aments, like borns, that we bave discovered 
represent the open i ng pod of the Oeiba tree, 
sacred to tbe Mayas. Their ideal beaven was 
to rest beneath the sbade of tbe Yaxche 
(Oe�ba), eating sweet things, and enjoying tbe 
bappy do-nothing. The open ing pod of tbat 
tree, witb tbe silky filament coming fortb, 
served as models for the sceptei's and badges 
of autbority seen in the bauds of the chiefs 
whose stone likenesses adorn the buildings_ 

DISCOVERY OF TWELVE SERPENTS' HEADS. 

Tbe featbers carved al l over the upper part 
of  the body of the stone !:: .rpents are painted 
green ; the Bcales of the belly, well defined, 
are yellow, as also the edge of the jaws. The 
inside of tbe mouth and forked, projecting 
tongue are red, like the gums, though the 
teeth and fangs are white. Blue paint is 
round the eyes and over _the brow. Tbe whites 
of  the eyes were made of shell, tbat bad a 
round bole wbere the pupil sbould be. Per. 
baps tbe pupils were made of some brilliant 
stones that were removed wben .. the stones 
were in terred, for nothi ng that migbt have 
served such purpose bas come to light. The 
born-like ornaments on the front of the head 
are painted green and tipped witb red, wh ich 
is the color of the feather on the top.  The 
largest bead measures fifty centimeters in 

placed h orizoutal ly side by side. Some were painted blue, 
others red, one meter high , and thirty centimeters in their 
thickest d i ameter ; blue, by the bye, was tbe color  of mOUrD -

PIECE OF JADE. 

ing among the Mayas, and was also a color much used at 
Egyptian funerals in ancient times, according to Sir Gardner 
Wilkinson. 

lengtb, thirty· five from top to lower jaw, and twenty-five 
across the top. Unhappily, we found nearly all of them 
more or less broken ; they are of soft l imestone, but we alsv 
found the pieces, so tbey could be mended ; they were un· 
doubtedly broken at the time of making the mausoleum. 

On the south side of the excavation, at the feet of the 
statue, but lower down , was a round,  wbite stone urn 
that measures outside 80 centim,eters in diameter and 
70 i n  depth, with the lid that is 17  centimeters thick. 
The diameter of the i nterior is 55 centimeters, and the depth 
28. With difficulty four men were able to slide off the lid. 
Then, at first sigbt,  the urn seemed empty, except a l i t tle red 
earth in the bottom, but feeling among it, we found a trape
zoidal piece of green jade, 6 centimeters long, 4 wide, and 
1 centimeter, thick. The jade stone was held in  great 
esteem by the Mayas, as it is to-day by the Japanese. On 
one side of the piece fou n d  in the urn there is a human face 
-full face-and letters round it ; it is well carved and 
bighly polished. Besides this, we found in  the urn a 
. tube-shaped jade ornament, nearly 3 inches long, one 
end of  which broke to pieces when we  touched it. Also 
two pieces of the same stone, that look like halves of 
pierced ornaments, and a ball of white glass nearly an inch 
in diameter. We took all the dust tbat was in the urn,  and 
witb some trouble separated from ':it many small pieces of 
shell or bone, and some seem to be enamel, painted red 
and green, and cut in various sbapes, baving s erved to 

form mosaic work. The ball 
of white glass is very in ter
esting, proving that those 
people were acquainted with 
glass, and probably knew how 
to make it ,  At  the  time of 
the Spanish conquest looking 
glasses were in use among 
the Mayas, for the historians 
inform us that only the men 
used them. When the glass 
ball was taken from the un1, 
the Indian workmeil said : 
" Holo ! zazteen 1 "  (" Here, 
the transparent stone.") 

Effectively, even to-day, 
tbere are people among the 
Indians of Yucatan who call 
themselves H-men (m) and 
X-men (f) . The letter H be
fore the word men is a con
traction of the masculine ar
ticle Ah, and tbe X a con
tmction of the femin ine  arti
cle lx, which is pronounced 
isb ; and as the i in Maya is 
like the English e, it is the 
feminine article she reversed. 
Tbe H-men and X-men (wise 
men and women) use stones 

THE SERPENTS' HEADS AND ROUND URN. like the glass ball found, 
and in  them pretend to see 

The pil lars on wbicb the statue rested were not the only hidden things and coming events ; so we may presume that 
ones ; they extended over a space of robout eight square clairvoyal.ice was known among the Mayas ; and Bishop 
meters, and in some places were three and four deep ,  the Landa, in bis work on Yucatan, tel ls us that soothsayers, 
total number being 182, half the number of the days in our wbo pretended to read futurity, formed part of tbe priest-
year, less half a day Two-thirds of tbe pillars are hood. 
painted blue, and one-tbird red ; they - vary in height After tbe serpent heads and urn were removed from, the 
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mound,  with all the loose mortar and stones, we stand on a 
level floor, sixty cen timeters below wbich was a small pile 
of bones, with one smoke-colored obsidian arrow head, 
twelve centimeters long, on each side of it. Also fragments 
of fine pottery, some pai nted blue inside,  the otbers with 
vest iges of a design in white. 

Though the bones had been completely protected from 
the air, they were so rotten that we had to ban d l e  them with 
eare for them not to fall to dust. They seem to bave be
longed to a small ani m al w i t h  long and pointed jaws and 
very poin ted teet b .  We wrapped each bone in a separate 
paper, so that later some qualified person might examin e  
them. Forty cen timeters below these bones and arrow heads 
was a concrete floor be3.utifully leveled and painted brigh t 
red , which exten ded throughout the moun d. Below this floor 
were loose ston es w itb out mortar to a depth of forty centi
meters, then another floor pai nted yellow, making the sev
enth floor from the summ it, though the upper floors were not 
polished l ike those beneath. Under the seventh floor there 
w ere more loose stones, sixty centi meters deep ; then solid 
ro ck and Mother Earth . We next had the men to open fur
ther into the west or rather  south west part of the mound, in 
which d irection the arrowbeads bad pointed, and after three 
d ays, reached a very solid block of masonry. Within it ,  
about a meter and a half west o f  tbe center of the mound, 
was a stone seven ty-five centi meters long and sixty-five wide, 
standing uprigbt , · its su rface facin g  east. 

The stone is deeply carved w ith sign s  that had their mean
ing among the Maya priesthood , and pain ted blue, yellow, 
red, and green .  Further south, two other similar stones 
were found face downward , on the red concrete floor ; they 
were stood up, together, and a photograph made of 
them. There, also, was another stone with a :fi�h SCUlp
tured on it, the fish bei ng surrounded by a fold of a ser
pen t's body. No oth er object was found in tbis m ausoleum, 
that seems to have been erected to the memory of a certain 
priest or wise man ,  called Cay Cancbi, and also to  conceal the 
rem nants of som e sacred tem ple that may have been destroyed 
hy a great cataclysm ; in which case we may presume that 
tbe apish figure was a principal and much respected object 
in that tem ple, and the propf!rty of the pontiff, since he in
scri bed his n ame (Cay Can chi)  on the heel of the sandal ; for 
we are not very ready to admit that the figure found is  a l i ke
ness of a sage and philosopb er-a l earned man of the high
est class, a nobleman among the Mayas. 

The great statue that was thrown from the top of the 
mound and broken may have been a picture of Cay Canch i ; 
we cannot now tel l ; but ;nO i mage of him was with i n  the 
mound. We have fou n d  an exquisite stone bust of that in
dividual in Uxmal, but have left it  concealed where found, 
because in Mexico no one would kno w how to appreciate i t ,  
and we are not allowed to carry any stone from the country 
out of Mexico. Even though we gi ve them being by bring
ing them to l ight from the bowels of Mother Earth, we can
not call tbem ours, n either will the govern ment pay us one 
cefit fOr our d i scoveries , that is  well flble to make i ts 
m useums the richest, in American antiquities, that exist i n  
any country; but i t  seized the  statue o f  Chaacmol, and 
refused. to defray til e expenses incurred in  the discovery. 
Even the Congress at Washington refused to aid Dr. Le 
Plongeon in the recovery of his expenses, when Hon. George 
Hoar appealed for protection to the Senate in a paper mark
ed,  . .  Oonfidential. 45th Congress, 2d session. Executive B. 
May 7, 1878."  It seems that in America people who ded i
cate themselves to science, unless happy enough to be rich, 
run a good chance of starving, so far as the governments are 
con cerned. 

Your most obedient, 
ALICE D. LEl PLONGEON. 

Ruins of Cbichen Itza, Yucatan,  January 12, 1884. 

The Corinth Canal. 

The work of making a ship canal across the Isthmus of 
Corinth, to  connect the Gnlf of  Corinth with the Bay of 
..iEgina, i s  now well  u n d er way, although, short as will be 
the route, it is expected tbat four or five years w ill  be re
quired fo\' the completion of the undertaking. The total 
length will be 6,400 meters, or about four miles, and the 
route is on a li n e  w h ere a canal was once projected, an d the 
ex cavation even begu n ,  by the Roman Emperor Nero. T h e  
canal wi ll b e  t h e  same i n  section a s  the Suez Canal, 2 2  me
ters in widtb at the bottom ,  and 8 meters in depth at low 
tide, but the total amount of material to be removed is placed 
at 10,000, 000 cubic meters_ 

A c01Tespou de n t  sends us an opinion as to the benefits 
this canal will confer u pon n avigat ors of that portion of the 
Mediterran ean ,  and estimates that the tonnage of vessel s 
likely to use the can al will  be at least six and a half mi l lion 
ton s yearly, yielding a revenue, on moderate charges, of 
about $900,000 a year above charges for running expenses 
and maintenance. Full  details of the work, showing plan 
and birdseye view of the route, with sectio n al elevations, 
may be foun d  in SCIENTIFIC AMERICAN SUPPLEMENT, No. 
425. 

.. , . , " 
JOHN E. WOOTTEN, General Manager of the Philadelphia 

and Reading Railr oad Company, w ho is the paten tee of the 
Wootten dirt bnrning locomotive, has sold his right� in the 
patent for a sum estimated between $250, 000 and $300, 000_ 
The purchase was made by an association of railroad capi
talists, who formed a company, of which Mr. Jos. Wharto n ,  
president o f  the  Wharton Switch Company, is the  leading 
man. 

,.eitutifi e �tutri,au. 
BOILER FLUE CLEANER. 

Keeping the flues clean is one of the most important duties 
connected with a boiler ; when properly performed, it results 
in a decrease in the expenditure for both fuel and repairs 
and an increase in efficiency. One of the best tools for 
d oi n g  this work is  the cleaner shown in the accompanyin g 
engraving, and which is manufactured by the Crescent 
Manufacturing Company, of Cleveland, Ohio. The form of 
the cleaner is shown in the cut. A hose connects the cleaner 
with a p i pe that leads to the dome of the boiler, in order to 
obtain dry s team . T h e  con ical shaped head of the cleaner 
adjusts itself to the ends

-
of the tubes, excluding the air, 

thereby preventing conden sation and insu ring a d ry current 
of steam. The steam passes th rough the auger-shaped pass
age, which is without obstruction from the induction end to 
the outlet, and is delivered directly against tbe face of  the 
tubes in an unbroken sheet, continning through the entire 

BOILER FLUE CLEANER. 

lengtb in a w h irling motion, and thoroughly removing all 
asbes and other foreign m atter. The cleaner need be held 
against the end of each tube only for a few seconds, so that 
every tube in the boiler can be cleaned in a short time. 
'fhere are no parts needing attention, and the apparatus is 
ready for use at all times. For these reasons  the tubes can 
be more frequently cleaned, tbereby preventing the forma
tion of scales, improvi n g  the draught, and permitting the 
use o f  a poorer gradp, of fuel . 

The above mentioned firm also manufactures the " Cres
cent " steel tube scraper and boiler compound for dissolving 
scale a n d  preventing its formati on . 

.. . . I "  
IMPROVED FORM OF BELL. 

An improved construction of farm, factory, church, and 
other bells, whereby greater vibration is secured for the 
upper portion of the bell, a more pow erful tone is  obtained, 

.�-�- - - - .  - - - - - - - - -

4H  

2 H  

Sei llrn Xl/. 
BOWER.S' IMPROVED FORM OF BELL. 

and the bell is less liable to break from strain of metal in 
casting, has been patented by Mr. M. M. Bowers, of 29 
Camden Street, Baltimore, Md. The body of the shell is 
in the form of a truncated cone whose height from 3 to 4 H 
is equal to half i ts base, and its top also equals half its base. 
The head portion is ou e-fourth the height of tbe cone. '1'he 
base line of the cone is divided into six equal parts, and 
from 1 and 5 are drawn upwardly con verging l ines to and 
th rough the top circle. This gives the proper slope of the 
head. The exact form of the upper part of the head is 
clearly shown in the engraving. The whole height of  the 
sh�lI of the bell is divided i n to fi ve equal parts as sho w n  by 
tbe dotted lines, 1 H to 5 H. The hammer swell is made 
w holly w i thin the shell ,  and its lengtb is l imited by the first 
of the fi ve spaces. By concaving the top of the head, 

COOPER'S NEW SHIP CLEANER. 

greater ease is secured for the vibrations of the shell, and 
there i s  less strain of the m etal in casting. The form of the 
hammer swell and its arrangement withit,J the shell, instead 
of outside, have a greatly improved effect. 

(lanned Goods Itnd Adulterations. 

A bill was recently proposed in the New York Legislature 
requiring all canned goods sold in t he State to be stam ped 
w ith the date of packing. The proposit ion was vigorollsly 
opposed by those interested in the can n i ng i n terest, a n d  d id 
n ot become law. The annual producti on in this line in the 
United States-in fl'Uit, meat, fish, and vegetabl es-is placed 
at 500,000,000 tins, 01' about ten for every man , woman , and 
child in  the country, and such a law, it was clai med by the 
manufacturers and dealers, would seriously check if not de
stroy a now prosperous business. 

It is not strange, however, considering tbe many forms of 
adulterati o n  and sophis ticatio n  in articles of food which 
h ave grown np in a few years past, that people are very open 
to suspicion, and sometimes propose severe remedies. A 
great deal of gl ucose was sold i ll  sugar and sirup and as 
honey before people suspected it, and the war between oleo
m argarine and butterine and d airy butter seems now to be 
further th an e ver from a settlement, on account of the pass
age by the Legislature of a law generally d eemed unconstitu
tional . The la test of these mos t conspicuous adulterations 
has been found in the recently d iscovered adul teration of 
green coffee by New York and Brooklyn dealers. The 
cheap Maracaibo and Guatem ala coffees differ i n  appearance 
from the more valuable Java and some other varieties, the 
former being of a d ull greenish hue and w i thout luste r, as 
compared with a glossy yellow color in tbe Java. Thence 
was started a practioce of treati n g  the ch p.aper coffees by 
rolling the former in h eated cyl i n ders and sprinkling with 
gum arabic water, to polish the bea ns and give them more 
the appearance of Java. After this came the u se of other 
coloring matters, and the officers of the Sanitary Bureau 
state that now both arsen ic  an d  lead are used for this p u r
pose, as well as chrome yell ow, Prussian blue, yel low ocher, 
umber, Venetian red, and lampblack. The coffee deal ers 
say the injurious articles are used in quanti ties so i nfini tes
imal that n o  harm can possibly come of their employ ment, 
but this is a statement of which the public  may w en be 
highly in cred ulous ; tbe colori ng matters have been used 
simply and only as a means of palming off a cheaper article 
for a better, and the health officers have concl uded that every 
cup of coffee made from the colored beans contains one-six
tieth of a grain of arsen i ous acid, a vil'Ulent poison . In buy
ing coffee and many other articles of consumption the con
sumer will dO .well to be on his guard. 

.. . . , .. 
Brass Brinn/!: Boxes. 

The practipe of the Bt11timol'E1. & Ohio road i n  the matter 
or"solid 

' brass (Jriving boxes presents some ad vantages, a 
knowledge of which may be useful to other roads that have 
brass foundries and make their own brass castings. These 
boxes are charged upou th is  road at  16 cents a pound, 
which is the ordinary rate for all brass work, a n d  the oM 
brass is received back by the fou ndry and credited at 11 
cents pel' pou nd. The boxes can be finished up at about half 
the cost of :finishing cast i ron boxes, and being sol id no labor 
is expended in fitting a brass into the box. It has been 
found that these boxes, when made of the right mixture, 
will wear as l ong as combination boxes. When an ac
curate sy stem of accounts is kept, with a know ledge of  
every source of waste i ll the foundry, there are many parts 
of an engine which can be made from solid brass more 
economically than from a combination of brass and iron. 
The loss in remelting being know n ,  toge t h e r  witb t h e  cost 
of the raw material and of the l abor expended in the process 
of making and turning out, i t  is easy to determine what iron 
castings can be econ omically replaced with hrass. But if 
the attempt is made to substitute brass for iron without an 
accurate kn owledge of the details of expense, it is easy to 
make mistakes that will be wasteful in stead o f  the contrary. 

.. f e l' '' 
A NEW SHIP CLEANER. 

The construction of tbe ship cleaner recen l1y patented by 

Mr. J. L. Cooper will be plainly understood from the ac

com pan ing engraving. A steel brush, whose shaft is 
journaled on a movable frame, H, which is pivoted in blocks 

projecting from the main frame, is made to revolve by 

means of two ropes wound in contrary directions upon the 

ends of its shaft. These ropes may be operated from any 
con venient station-ei ther from the deck, the dock, or a 
float. From the sides of the main frame project four arms, 
each of which is  furnished with two wheels, between which 
pass the tightly d rawn guide ropes. These ropes can be 
carried d o w l l  one  side of the ship,  un der the bottom, and up 
th e otb e r  side. The frame is kept  a short distance from the 
surface to be cleaned by rollers. The apparatus can be 
readily raised or lowered , or moved sidew ise, r.o as to bring 
the brush against any part of  the sbip's surface. By the aid 
of a rope attached to the u pper cross bar of the movable 
frame the pressure of the brush agai nst tbe ship can be regu
lated. With this device the sides and hottom of a vessel can 
be qu i ckly gone over, and barnacles, rust, paint,  etc. , re
moved. 

Fnrther particulars concerning this useful invention can 
be obtained by add ressing Mr. James O. Cooper, No. 165 
Fourth Street, Portland, Oregou. 

.. . . . .. 
ON his way to the Cape, Captain Gordon lan ded at tbe 

Seychelles Islands. There is a curious grove of palms there 
which grow in pairs, side by side. If one is cut d o w n ,  the 
other dies. Gordon at once i n d icted an official dispatch to 
say tbat he had discovered the original Garden of Eden ,  and 
that trees of good and evil were �till flourishing in it. 
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Ititufifi t )mtritau. 
Inhalations oC Oxygen. thus the drain will be kept open. C This strange scene of 

For several years past numerous experiments carried out emptying the pond into subterranean channels has been 
with the view of ascertaining the influence of various gases witnessed by hundreds of people, who see in it the reclam
on the system have occujlied many distinguished physi- ation of the millions of acres of swamp lands in the South. 
cians. Baths of compressed air for asthmatic patients are Thus, within  200 feet of each other were two pipes-that 
now quite fashionable in certain Freuch and German towns. , of the artesian well throwing up the purest of drinking 

The most important in vestigation of this kind, which has water, and that in tbe middle of the pond sucking stagnant 
come to light quite recently, is that of Dr. Albrecht, of water into the bowels of the earth and carrying it a way. 
Neuchatel, the object of which is to determine the exact The experiment cost only $75, whi le  there was gained from 
value of methodic inhalations of oxygen gas in phthisi s, or it over 2,000 tons of compost soil. 
tubercular c 'Jnsumption. • f • • .. 

The observat ions made in this direction are certainly en- The Progl'ess oC Pisciculture. 

couraging, to Ray the least, and no one can say to what bene- Of late years, no feature of fishery econ omy has excited 
ficial results they may not lead before long. more attention than the progress we have been making i n  

The author i s  medical tutor a t  the ·Children's Hospital a t  what i s  called " pisciculture. " Fish eggs are now a com
Bern (the Chi ldren 's Clinic at the Universi ty), and he has mon article of commerce-the sales of which,  and the prices 
already devoted some time to 1l0 ting the influence of pure at which they can be pnrchased, being as regularly advertis
oxygen upon nutrition,  and especially upon the formation of ed as any other kind of goods . This is a fact which, a cen
the red blood corpuscles. Iu the work Dr. Albrecht gives tury ago, might have beeu looked upon by our forefathers 
an account of his experimen ts made both on men and ani- as something more than wonderful. Such commerce in all 
mals, with the view of ascertaining the effects of methodic probabili ty would have been stigma tized DB impious, as a 
inhalations of oxygen gas upon the development of phthi sis. something " flying in the face of Providence. " 
He wished to prove whether by increa..� ing the rate of organic Bllt in another country �here was buying and selling of  
combustion by thi s  means the bacterium of  consumption fish eggs more than a thousand years ago. The ingenious 
(Koch's bacillus) would not be destroyed aud eliminated Chinese people had discovered the philosophy which under
from the system. lies fish culture, as well as the best modes of increasing thei r  

In experimenting upon the human subject, Dr. Albrecht suppl ies of fish, long before any Europeau nation had dreamt 
submitted his patients to the inhalations of oxygen ; they of taking action in the matter. A few years ago, a party of 
were tuberculous patients, in whose expectoration the bac- fisher folks from the Celestial Empire, on a visit to Europe, 
terinm of phthisis had been discovered w i th certainty on were exceedingly astonished at the prices they had to pay 
several occasions. Before this treatment was put into opera- for the fish they were so fond of eating. They explained 
tion the patients were submitted to an appropriate bighly that in China any person might purchase for a very small 
nutritious diet, such as would not require to be changed dur- sum as much as might serve a family for a week's food. 
ing the course of the experiment. The diet consisted of They also mentioned that some fishes which we reject, such 
milk aud peptone. Twice in  the course of a week they were as the octopus, were much esteemed by the Chinese, who 
weighed with the greatest care, and the smallest variation cooked them carefully, aud partook of them with great 
iu the weight of the body was noted. relish. 'rbe capture of the octopus, indeed, forms one of 

One of the first things observed was that as soon as the the chief fishing industries of China, these sea monsters be
patients had begun the oxygen inhalations the loss of weight i n g  taken in enormous n umbers at some of the Chinese fish
which the body was undergoing day by day was checked, ing stations, notably at. Swatow. They are preserved by be
and sometimes the patient's weight was found to have i n- ing dried in the sun ; and then, after being packed in tubs, 
creased. At the same time it was noticed, th ough not so they are distributed to the consuming centers of the coun
constan tly, that dyspncea d iminished , and the number of try. In the inland districts of China there are also to be 
bacteria seen under the microscope appeared smaller. found numerous fish ponds, where supplies of the more pop-

It was quite evident that the improvement noticed in the ular sorts of fish are kept, and fed for the market. 'l'hese 
state of the pat ient was due to the oxygen inhalations ; for are grown from ova generally bought from dealers, who 
no sooner were these suppressed than the suffering and procure supplies of eggs from some of the large ri vers of 
dyspncea recommenced, even when the body still kept up the country. The i nfant fish, it may be mentioned, are as 
the weigbt it had acquired during the previous treatment. carefully tended and fed as jf they were a flock of turkeys 

.. 4 • I • in the yard of a Norfolk farmer. In the opinion of the Chi-
Success ful Experiment ill Draining SWRlllpS. nese fishermen, who were in terviewed by the industrious 

In a letter from Atlanta, Ga. , to the N. Y. Sun, a corre- Frank Buckland,  hundreds of thousands  of fish annually 
spondent relates the result of some experiments recently die of starvation ; and i f  means could be adopted for the 
made by Col. John P. Fort, on the draining of swamp lands feed ing of tender fry, fish of all k inds would become more 
in the southwestern portion of Georgia. plent iful than at present,  and we would obtaiu them at a 

The cgl'eat drawback of Florida, Louisiana, the rice sec- cheaper rate. In China,  the yolks of hen s' eggs are thrown 
tions of South Carolina, and Georgia has been the fact that into the rivers and ponds, that kind of food being greedi ly 
white men could not live there on account of brackish devoured by the young fish. 
drinking water and malaria, i nseparable from floods and It has long bee!1 known to those interested in the economy 
swamps . Several years since, Col. Fort, who owns much of our fisheries, that only a very small percentage of the ova 
property of this  description, conceived the idea of sinking of our chief food fishes comes to maturity, while of the fisb 
artesian wells, holding that when a certain stratum was actually hatched a very smal l percentage reaches our tables 
reached pure water could be obtained in abundance. His for food uses ; hence the desire which has arisen to augmrnt 
efforts were crowned wi th such success that every town in the supplies llY means of pisciculture. In the ease of a fish 
southel'll Georgia is sinking artesian wells. The water is like the salmon, every individual of that species (Salmo 
perfectly clear, sweet, and pure as the best to be found in saZar) which can be brought to market is certain, even when 
the highlands. This success led Col. Fort to try the exper- prices are low, of a ready sale at something like a shi lling 
iment of draining stagnant ponds by running them off per pound weight ; and it is Dot, therefore, to be wondered 
through subterranean passages that are know n to exist at a at that the proprietor of a stretch of salmon water should be 
distance of f rom 70 to 100 feet below the surface. zealous about the increase of his stock of fish. 

Col. Fort's experiment was made on his hickory level It may prove interesting to state the prices which are 
plantation, in Dougherty County, and the pond u pon which charged usual ly for ova and young fish. A sample lot of 
he experi mented i s  situated about 200 yards from his eyed ova of the American brook trout, to the exten t of one 
pioneer artesian well. The pond covered an area of about thousand, may be obtained for thirty sh illings ; and for ten 
two acres, with a depth of 10 feet in the center. To dmin shillings l ess, a thousand eggs of the Loch Leven trout, or 
it thoroughly an ontlet must be mada in the deepest part. the common trout of the country, may be purchased. For 
To accomplish th is, Col . Fort hound four substantial pieces stock supplies, a box containing fifteen thousand partially 
of timber t8gether, floated them over the center of the pond, eyed ova of S. jontinaZis (American) may be had for ten 
and upon this foundation built his raft or pen,  which sank pounds. The other varieties mentioned are cheaper by fifty 
as it was added to. When the raft had been buil t, the shillings for the same number. Fry of the same, in lots of 
foundation resting on t he bottom of the pond, the platform not fewer than five thousand, range from seven pounds ten 
was placed across the top, and ou this pla.tform a derrick shillings to five pounds. Yearlings are of course dearer, and 
was set up. To this derrick boring apparatus was attached. cost from fifteen and ten pounds respectively per thousand. 
At first a pile drivel' was used, but when the pipe had been Ten millions of trout ova are now hatched every year at the 
driven down th rough the bottom of the pond to a depth of Howietoun fishery. 
30 feet ,  it rested on solid rock, and then the work of drilling The fecundity of all kinds of fish is enormous. A very 
and bori ng was begun . small trout w ill be foun d to contaiu one thousand eggs ; a f!l-

At a depth of 50 feet below t.he bottom of the pond the male salmon will yield on the average eight hundred ova for 
drill strnck an opening, and at once the water commenced each pound of her weight ; lind if even a fifth part of the eggs 
to s ink with a roar through the big pipe, the top of which o f  our food fishes were destined to arrive at maturity, there 
was only a few inches under water. The drill pipe was would be no necessity for resorting to pisciculture in order 
drawn out, and the pond commenced to empty itself as fast to augment Ollr fish commissariat. But even in America, 
as the orifice that the drm had made througb the rocks wlJere most kindfl of fish were at one period almost over 
would permit  tbe water to flow. When the water in the abundant, artificilll breeding is now necessary in order to 
pond was level with the top of the pipe, a reamer was at- keep up the supplies; In the United States fish cultll\'e has 
tached to the drill pipe and sent down to open the way for beeu resorted to on a gigantic scale, not only as rrgards the 
the big pipe to be sunk deeper. In this way the pipe was salmon , but also in connection wi th various sea fishes, many 
sunk until a joint of two sections was almost level with the hundred millions of eggs of which are annually COll ected 
bottom of the pond, and there it was unjointed. and hatched ; tbe young fry being forwarded to waters 

Col. Ford w ill have a square pit dug around the pipe, and which require to be restocked. Apparatus for a proper d e
the pipe will then be driven down to a level with the  hottom scription for the hatC!hing of sea fish has been constructed, 
of this pit. The top of the pipe will he covered with wire and is found to work admirably. Some of these inventions 
to keep trash out, and the pit will be filled with rocks, and were shown last yea� ,in the .A merican department of the 

International Fishery Exhibition, where they were much ad
mired by persons who fee l interested in the proper develop
ment of our fishery resources. In the Un ited States, the art 
of p isciculture has been studied with rare patience and in
dustry, the fish breeders thinking it no out-of-the- way feat 
to trausplant three or four millions of young salmon in the 
course of a season. In dealing with the shad, the Un ited 
Statcs Commission of Fish and Fisheries have been able to 
distribute the young of that fish by tens of millions per an
num ; the loss in the hatch ing of eggs aud in  the transmission 
of the animal being very small.  

Some wri ters and lecturers on the natural and economic 
history of our food fishes have asserted that no possible de
mand can lead to tbeir extermination or to any permanent 
falling off in the supplies ; but the economy of the American 
fisheries tends to disprove that theory. In the seas which sur
round the United Statcs, certain fisheries w ould soon become 
very scarce, were the supplies not augmented each season by 
the aid of the pisciculturists. The fruitfu l ness of the cod is 
really wonderful, individuals of that family having been 
taken with from five to nine millions of  eggs in their ovaries. 
The fecundity of the com"'on herring, too, has often proved 
a theme of wonder. That an animal only weighing a few 
ounces should be able to perpetuate its kin d  at the rate of 
thirty th(,usand, is indeed rema.rkable. But fruitful i n  re
productive power as these and other fishes undoubtedly are, 
it has been prophesied by cautious writers, that by over fish
i ng the supplies may in time become so exhausted as to re
quire the aid of the p isciculturist. If so, we helieve the 
mode of action which has been found to work so we)) in the 
American seas will be the best to follow. No plan of in
closed sea ponds, however large they might be, will meet the 
case ; the nsh eggs will require to be hatched in float ing cy
linders specially constructed for the purpose, so as to admit 
of the eggs bei ng always under the influence of the sea water, 
and at the same time exposed to the eye of skil led w atch
ers. It is believed by persons well qualified to judge , that  
the eggs of our more valuable sea fishes may in the way in
dicated be deal t with in almost incredible numbers. We 
have on ly to remember that twenty females of the cod family 
will y ield at least one one hundred mill ions  

C 

of eggs, to see 
that the possi bilities of piscicul ture might extend far beyond 
anyth ing indicated in the foregoing remarks. 

In resuscitating their exhausted oyster beds, the French 
people have during the last twenty years worked wonders ;  
they ha v e  been able t o  reproduce their favorite shell fish 
year after year in quantities that would appear fabulous i f  
they could bc  enumerated in figures. Pisciculture was un
derstood in France long before it was though t of as a means 
of aiding natural production in Amer ica ; but our children 
of the States-to use a favorite phrase of their I)wn-now 
" lick all creat ion " in the ways and means of rep lenishing 
river and sea with their finny den i:r.ens.- Ohambers's Joul'naZ. 

. , . , .  
New m ethod ot· ProdUCing Steel Plates. 

Dr. Heury Muirhead , Pl'cRident of the Physiological So
ciety of Glasgow, has recently brought before that body 
some particulars of a method of manufacturing steel plates 
for shipbuilding anrI boiJel'making purposes which is of 
much i n terest, although its l eading feature is not a novel 
one. It is the invent ion of Mr. Joseph Whitely, of Leeds, 
who has erected works for prosecuting the manufacture. 
Briefly describing the process, Dr. Muirhead said, a ho llow 
metal cylinder, lined with ganister or other brick, revolves 
at h igh speed, the axis being borizontal. A gutter or rhone 
perforated with holes passes into the interior, along its whole 
length. Into this gutter is poured mol ten mild steel , w hicb, 
escaping throngh the  holes, is carried round by the swiftly 
revolving case, and is formed into an inner cylinder of steel 
of an i nch or more in thickness. This cylindel', while sti l l  
hot, is  drawn , cut across by means of a saw, put into a roil
ing mill, and rolled to the length and thickness required. 
In his communication to Dr. Muirhead on the subject, Mr. 
Whitely wrote as fol lows : " Suppose I wish a p late for 
shipbuildi ng ;  then, given a mould 5 feet in d iameter and 5 
feet long, in it I cast a cyl inder an inch thick. This when 
taken out and cut is fully 15  feet long aud 5 feet broad. It 
is then rolled down to half an inch in thickness. Such a 
plate is then 30 feet long and 5 feet broad. The present 
mould is 9 feet long and 5 feet in d iameter. With it, yester
day (FJ'iday, 7th March) I successfully cast a mild steel 
�hell weighing about 30 cwt ."  

• 4 . . .. 
A New Gelatin Mass Cor Hectograph s. 

'1'he 1!'rench Ministry of Public Works publishes a fcrmula 
for a hectograph or gelatine pad which is said to produce 
very satisfactory re�uJts. The composition consists of 100 
parts of good, ordinary glue, 500 parts of glycerine, 25 parts 
of finely powdered baric sulphate. or the sarno amount of 
kaolin, a.nd 375 parts of water. For the copyillg ink  a con
centrated solution of Paris vi olet aniline is recommended. 
To remove the old copy from the pad, a little muriatic acid 
is added to the water, washing it  gently w ith this liquid by 
means of a soft rag, afterward using blotting paper for re
moving superfluous moisture. -New Remedies. 

.. 4 .  � .. 
To Destroy Ked Ants . 

Grease a plate with lard . and set it where aut s  congregate ; 
place a few bits of wood so the an ts can climb on the plate 
easily ; they will forsake any food for lard ; when the plate 
is well covered witb them, turn it over a hot firE' of coals; 
they will drop into the fire, and you can then reset the plate 
for another catch. A few repetitions will clean them out. 
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ENGINEERING INVENTIONS. 

A propellin g apparatus for vessels has heen 
patented by Mr. Alonzo Cardoso d e  los Rios, of New 
Orleans, La . This invention relates to screw propellers 
for vessels, tbe propellers being made witb a compara· 
tivel)' long axis and spiral leaves, and being eitber cy
lindrical or conical ; a special description of forefront 
of the vessel is also provided for. 

A rai l w ay switch signal has been paten ted 
by .Measrs . .Joseph W. Alexander, of Frazerville, Que· 
bec. and Marsball Wbeelhonse, of Campbellton, New
Brunswick, Canad a . This inven tion covers improved 
means for carrying and operating three·throw switcbes 
by one lever with interlocking devices, which anto
matically lock tbe s ignals in p osition and nnlock tbem 
for sbifting. 

. 

A steeri ng gear for trac tion engines has 
been patented by Mr. Albert P. Broomell, of York, Pa. 
This invention consists in certain combinations of 
bevel gears and friction driving devices connected witb 
the motor shaft and the reversing shafl, by which mo· 
tion is transmitted to tbe steering devices, where by 
great e:tlic iency and smoothness of action is obtained, 
and tbe machinery is free from much 01 nll liability to 
breakage. 

A 8team engine bas been patented by Mr. 
William Golding, of New Orleans ,  La. The invent ion 

consists main ly in grouping engines i nto pairs,  counect· 
ed with progressively arranged.crauke on two inrtepend· 
eut sbafts geared with and rotating a maiu driving or 
combined engine sbaft, so the in i tial and d imin istJing 
pressures of the steam, working expaneively, are madB 
to produce a nniform effect from the order in wiJich 
the greater and lesser pressures follow eacb otiler in 

the se veral cylinders . 
• • •  

MECHANICAL INVENTIONS. 

A locomotive frame forging die has been 
patented by Mr. Thomas Morris, of Dunkirk , N. y, 
This invention relates to a holding die or bed adapted 
to b old the leg and brace forgings of locomotive frames 
wbile welding upon said forgings the top connecting 
bar. 

A saw mil l  feed mech an ism h as been pa
ten ted hy Mr. Ed win T. Gardner, of Rocky Mount, N. 
C .  This invention covers a pecul iar coustruction and 
arrangement of parts to facilit.ate running the saw log 
carriage back and forth, and for regulatiug its speed at 
will. 

• • •  

AGRICULTURAL INVENTIONS. 

A fertilizer pulverizer and distributer has 
been patented by Mr , Charles F. Dinkle, of Carlisle, 
Pa. It is des igned to attach the pulverizer to machines 
used for planting seeds, tbe attachment to be so made 
that the fcrtilizer will pass from the . pulverizer into 
and go with the seed d iscbarged .from the planter. 

A fertilizer distributer has been patented by 
Mr. Benjamin F. Archer, of Mar ietta, Miss. This in
vention covers a novel constructi on of wheeled di stri· 
buters, the axle carrying a dis tribu ting tootbed roller, 
the hopper having :two com partments. there being a 
hinged grating in the upper one, and there heing alBo a 
sprl�. scraper, with other novel features. 

A check row corn planter h as been paten t
ed by Messrs. Valentine Weber >lnd .John Fri�dman, of 
Princeville, III. Tbe wheels and axle and the seed 
'dropping slide are cou nected by a trip wheel with arms 
and rollers operating a vibrating double cam, with 
otber special details, to facilitate planting in accurate 
check row. 

... . ... 

MISCELLANEOUS INVENTION:J. 

An improved gate has been paten ted by 
Mr. Adelbert D. Mack, of Franklin , O. Tbe invention 
covers a novel consLruction of sliding and swinging 
gate, in which the weigbt of the gate can be taken from 
the swin!(ing crane wben the gate is open or closed. 

An improved s aw has been patented by Mr. 
Harvey W. Peace . of Brooklyn , N. y, 'l'he invention 

provides for such a form of making saws that tbe clade 
can be readily detached from the handle, thus facilitat
ing the intercbange of blades, 

A holder for ornamental and fly paper haR 
been patented by Mr. Vurlin G. Tan.ey, of Louisville, 
Neb. The ifiven tion cOll s i sts in a frame, with a series 
of spring frames, and wi th a series of cords extending 
from tbe outer rod of the frame to the inner plate, 
from which cord. the paper is suspended. 

A collar bu tton has been paten ted by Mr. 
George Krementz, of Newark, N . .J. The i nvention 
provides for making a collar b u tton with a hollow head 
and stem, and formed and shaped ont of a continuous 
pl ate of sheet meta l ,  being sim ple in constrnction, 
Itrong, and durable. 

A soda water apparatus has been patented 
by Mr. Achille Bertelli, of San Francisco, Cal, The 
invention consists in an apparatus for generating car
bonic acid gas adapted to be placed . directly on a foun· 
tain, or thllt can be coupled witb a series of fountains 
for charging tbem. ' 

A miter box has heen patented by Mr. 
.Joseph Cashin, of Washington, D. C. This miter box 
is so constructed that with a hand saw, withont the ad· 
dition of an extra back, it may be used for cutting any 
deptb desired , and the device may be adjusted to any 
thickness of saw. 

An adjustable keel block has been patented 
by Messrs . Frederick C ,  Lang and .John F. Ti etjen, of 
Rondout .. N. y, The invention covers a pecnliar ar
rangement of inclines or wedges, so that vessels may 
be more firmly supported in dry docks, whether or not 
the keel s  of vessels are more or leRs out of line. 

An au tom atic electric circuit closing device 
has been patented by Mr. Charles T. Ross , of New York 
city. Tbe device is m ore especially intended for nse 
in connection with fire alarms, and is arranged for nor· 
mally breaking the circuit, bnt adapted to close the cir· 
mlit automatically. at II given temperature. , 

Jritutifi r �mrrirau. 
A sash cord fastener has be en patented by 

Mr. S. Howlan d RUAsell, of New York city. This in
vention covers a cord fastening with a plate perforated 
to receive tbe fastening screw, and witb two or more 
pOints baving inclined inn.er sides, so the cord may be 
compressed between I be points and around the fasten
Ing screw. 

A hohier for use in carving meat h as been 
patented by Messrs. Lou is Chevalier and Leon GraiIJot, 
of Paris, France. The holder is  composed of a sheath 
in a suitable handle, wi l b  jaws grooved on their inner 
face .• , aud blades actiug as springs, so that the hone of 
a cntlet, or meat in other form, may be grasped and 
held when removing the meat therefrom. 

A bottling fmachine has been patented by 
Mr . .John C, Blair, of Louisville, Miss. 'rhe invention 
covers sper-lal peculiarities of construction, by meanA of 
which a very simple and e:tlicient machine is obtained, 
tbe precise amount of l iquid for each bottle being easi· 
Iy gauged, and the filled bottles removed with great 
facility. 

An eraser case has been patented by Mr, 
Lou i s  Krob, of  Zanesville, O. The case has two 
slides, on one of wbich is an eraser, and tbe other has 
an abrading surface for cleaning the eraser; when used 
tbe slide is witbdrawn from the casing, and is rever.ed 
and passed back, so the casing serves as a lumdlefor the 
eraser. 

A screen frame has been patented by Mr. 
George Phi llips, of Tilford , Ill. 'rhe end bars of the 
frame hltve longitudinal grooves in the side surfaces, 
combined with wbich are side bars, with hook plates 
or clips on t.he ends, the hooks passing i nto tbe grooves 
in the end bars. the whole making a frame which can 
be readily adj usted iu height and widtb . 

A deodorizing and an tiseptic water closet 
Cover has been patented by Mr. Frederick H. Hub· 
bard , of Brooklyn, N. Y. Tbe cover is made in hox 
form, with a non· corrosive interior vessel having fine 
perforations, so the liqu id coutents of the interior ves· 
sel wil l  be al lowed to drip wben the cover is clos ed, 
and will 110t drip when the cover is open. 

A tile machin e has been patented by Mr. 
Warner Lewis, of S tone B luffs, Ind. The inventi on 
covers a special construction and arrangement of cylin· 
ders, case, die p lates , and core, alike applicable for the 
use of plungers or pistons instead of angers for forcing 
out the clay, and such provision is made tbat tbe union 
of tlVo streams of clay on the sides of the forming core 
is greatly facilitated . 

A picture case for tombstones has been pa
tented by Messrs. Harvey A. Hol loman and William 
R. Green, of Kingston , Texa�. The invention relates 
to the general construction of the ease, and the metbod 
of securing it in t.he tombstone, tbe outer surface of 
the case stauding fiush with th e  outer surface of · the 
stone, and so the case cannot be removed without break· 
ing the stone. 

An improved gate bas been patented by Mr. 
Mark W. Foster, of Minneapolis , M inn. It is  so con· 
t.rived that a carringe wheel , coming in contact wil li  
the end o f  a horizon tal ly swinging lever, and pushing 
it along the ground, is made to raise and s wing the gate 
on a lever, or cau"e i t to roll back along a track, the 
gate being suspended at the middle from tbe said lever 
or track. 

The Ohm'gefol' Inse1·tion under this 'lead is One ])oliar 
a linefm' eac1, inset·lior. ,. about eigltt words to a line. 
Advertisements must be t'eceived at publication ojfia 
as eally as Thul'sday tnol'ntng to appeal' in next issue. 

Engineer experienced in introducing machinery abroad 
wishes to represent American manufacturer in Europe. 
3041 Dauphin, Pb lladel pbia, Pa. 

Renshaw'S Ratchet Drills, No. 1, $10; No. 3, $15, 
Cash witb order. Pratt & Whitney Co., Hartford, Conn. 

All Scientific Books cbeap. School Electricity, N. Y. 
If yon want the best cushioned Hel ve Hammer in the 

world, send to Bradley & Company, Syracuse. N. Y. 

Steam Gauge m&king-vacuum, low pressure, and 
hydraulic ; repairing all kinds of makers' gauges. p, O. 
Box 50, Paterson . N. J. 

60 Lathes, new and .econa-hand, 12" and 14" swing, 
plain and screw cutting. J. Blrkenhead, Manslleld, Mass. 

:M i l ls, Engines , and Boiler .• for all purposes and of 
every description, Send for circu lars. Newell Univer
sal MlJI Co" 10 Barclay Street. N. Y. 

Wanted.-Patented articles or machinery to manufac· 
ture and Introduce. Lexington Mfg. Co., LeXington, Ky. 

Brush E lectric Arc Lights and Storage Batteries. 
Twent y tbousand Arc Lights already sold. Our largest 
machine gives 65 Arc Lights witb 45 horse power. Our 
Storage Battery is tbe only practical one in tbe market. 
Brusb Electric Co" Cleveland. O. 

Cyclone Steam Flue Cleaner, The hest in the world. 
Crescent Mfg. Co. , Cleveland, O. 

For Freight and Passenger Elevators send to L. S. 
Graves & Son. Rochester. N,Y" or 46 Cortlandt St., N. Y. 

SelVing machine, water closet. & other light castings 
made to order. Lehigh Stove & Mfg. Co., Lehighton, Pa. 

" How to Keep Boi lers Clean." Book sent free by 
James F. Hotchkiss. 86 John St" New York. 

Stationary, Madne, Portable, and Locomotive Boi lers 
a specialty, Lake Erie Boiler Works, Butralo, N. Y. 

Railway and Machine Shop Eq uipment. 
Send for Monttlly Machinery List 

to the George Place Machinery Company, 
121 Cbambers and 103 Reade Streets, New York. 

The Hyatt filters and methods guaranteed to render 
aJl kinds or turbid water pure and sparkling. at economi
cal cost, The Newark Filtering Co . . Newark, N . .J. 

" The S",eetland Chuck," See ad. p. 316. 
Sleam Boilers, Rotary Bleachers, Wrought Iron Torn 

Tables, Plate Iron Work. Tippett & Wood, Easton, Pa, 
Iron Planer. Lathe, Drill, and other machine tools of 

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

Pnmps-Hand & Power, Boiler Pumps. The Goulds 
Mfg. Co" Seneca Falls. N. Y '. & 15 p,.rk Place, New York. 

For Power & Economy, Alcott's Turbine. Mt.lloJly, N. J. 

If an invention bas not been patented in the United 
States for more than one year, it may sti ll be p�tented ln 
Canada. Cost for Canadian patent, $40. Various other 
foreign patents may also be obtained. For in.tructions 
address Munn & Co., SClENTIFlC AM ERICAN Patent 
agency, 861 Broadway. New York. 

Guild & Garrison's Steam Pump W orks, Brooklyn , 
N. Y. Steam Pumping Machinery of every descrip
tion. Send for catalogue. 

Presses & Dies. Ferracute Mach. Co. ,  Bridgetou ; N . .J. 
S upplement Catalogue,-Persons in pursuit of infor· 

mation on any special engineering. mechanical, or sCien
tillc subject. can bave catalogue of contents of tbe SCI

ENT I F I C  AMIC R I CAN:. �UPPL'EM ICN T  sent to them free. 
The SUPPf.I!l M E N T  contains lengthy articles embraCing 
the wbole range of engineering, mechaniCS, and physical science. Address Munn & Co .. PubUshers. New York. 

Machinery for Light Manufacturing, on band and 
built to order . E. E. Garvin & Co., 1 39 Center St" N .  Y. 

Nickel Plating,-Sole manufacturers cast nickel an
odes, pure nickel salts. polishing compositions. etc, Com

plete outllt lor plating, etc. Hanson & Van Winkle, 
Newark, N. J., and 92 and 94 Liberty St., New York. 

Curtis Pressure Regulator and Steam Trap. See p. 286. 
Woodwork'g Mach'y. RolistoDe Mach . Co. Adv" p . 286. 

C. B. Rogers & Co" Norwich, Conn.,  Wood Worki ng 
Macblnery of every kind . :3ee ndv .. page 286. 
Drop Forgings . Billings

.
& Spencer . D . ,  Hartford, Conn, 

M ineral Lands Prospected, Artesian WeBs Bored ,  by 
Pa. J)jamond Drill Co.  Box . Pottsville. Pa. �ee p. 301. 

Stephen's Vises. Special size for amateurs. See p. 301.  
Brass & Copper in sbeets ,wire & blanks . Sile ad.p.  318. 

The Chester Steel Castings Co" office 407 Lihrary St. ,  
Pblladelphia, Pa . . can prove 20.000 Crank Shafts and 
15.000 Gear Wbeels. now in use, the snperiority of their 
Castings over all otbers. Circular and price list free. 

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

Hoisting Engines . D. Frisbie & Co" Phi ladelphia, Pa. 

Tight and Slack Barrel Machinery a speci alty. .John 
GreenWOOd & Co. , Rocbester, N. Y. See lllus. adv. p. 318. 

Munson's Improved Portable Mills, Utica, N. Y. 

HINTS TO CORRESPONDENTS. 
No attention will be paid 1.0 commuDicati ons nnless 

accompanied with the full name and address of the 
writer. 

Names and addresses of correspondents will not be 
gi ven to inqnirers . 

We renew our request that correspondents, in referrin g 
10 former answers or articles, will be kind enough to 
name tbe date of �he paper and the page. or the num OM 
of the question . 

Correspondents wh ose inqu iries do not appear after 
a reasonable time should repeat them. If not then pub ·  
Iished, tbey may conclude that, for good reasons, the 
Editor declines them . 

Persons desiring speCial information which is pu rel y  
o f  a personal charact.er, a n d  n o t  of general interest, 
enould remit from $1 to $5, according to the subject , 
as we cannot be expecte,! to spend time and l abor to 
obtain stich i nformation without remuneratioll . 

Any numbers of the SCIENTIFIC AMERICAN S [)PPLE� 
KENT referred to in these col umns may be had at the 
office. Pri ce 1 0  cems eacb . 

Correspondents sending samples or minerals, etc . ,  
for examination, should b e  careful to d istinctly marl. or 
label tbeir specimens so as to avoid error in their i'denti· 
fication. 

(1) R. P. C. asks if there is any process by 
which iron and glass plates may be firmly welded 
together, that is, the two fiat surfaces ; for example: 
could a glass surface or plate be placed upon a plow 
sbovel, or laid upon any iron surface in tbat mann er? 
A. Plow shares or any iron surfaces can be faced with 
glass or enamel by pul verizing the material and mixing 

wiLh water and a little clay or borax to make it adhere. 
Then heat in a furnace until tbe glass is melted and 
adheres to the iron. A thin coat would stick. Plates 
of glass could be warped to the shape of the plow 
share and melted npon it. The difference in contrac· 
tion between the iron and the glass upon cooling would 
crack the glass oJf from the iron and destroy its value. 

We cannot see any advantage of glass over ,hardened 
steel, considering its brittle nature. 

(2) W. S. B.-We can add l ittle to what 
you are doing, except to arrange your stuff to bend as 
hot as possible . A jet of steam upon the piece while 
bending will help, where you are taxing the bending 
qualities of the wood to its utmost. 

(3) F. p, asks : Woul d it requ ire m ore 
power to run an engine placed 400 feet from the bOiler, 
than one within 10 feet ? A. 'Che loss by placing the 
engine 400 feet from the boiler, would be tbat of con· 
densation in the 'steam pipe, which would depend 
upon the protection of the pipe. Tbe power of the en· 
gine in either case would be the same if the pressure 
maintained at the engine is the same. 

(4) C. A. P.-We suggest you exhaust into 
a surface condenser immersed i n  the water of the 
pump with a non·retnrn valve. This will cause a back 
pressure on the steam piston, which will require a lit tle 
higher pressure of steam to do the work: or if you add 
an air pump to take off the water of condensation, it 
will require a less pressure of steam. 

(5) J. D. B. writes : I have a small eugine 
and boiler. Cylinder has 2 inches bore, 3 inches stroke. 
Is it strong enough to drive a boat 18 feet lbng, about 3 
feet 6 inches wide at its  widest place. Has side wbeels 

with five paddles in each; boiler pressure, 60 pounds . 
A. No ; yonr engine would he useless to drive side 
wheels. It could be applied to a screw propeller to 
better advantage if you have su:tlicient boiler; but even 

then the speed of the boat would be slow, 
(6) L. P. B. asks how to get the essence of 

Portugal, or how to manufacture it. Also the essence 

<If canella. A. The scarcely ripe fruit of the sweet va· 
riety of orange is made to yield an oil from the rind by 
means of the " sponge " process, which is the same as 
used in extracting the oil from lemon, and is practi
cally nothing but expression. The variet ies of appara· 
tus nsed differ somewhat in various places. An essen. 
tial oil erroneously called " white cinnamon " is 
obtained by the aqueous distillation of the bark of 
caDella alba. These articles may be procured through 
any wholesale druggist. Information regardiug tbe 
details of the processes may be obtained by consult· 
ing Spons' Encyclopredia of the Industrial Arts, or else 
either PiesSe's or Christiani's works ou perfumery. 

(7) M. E. B. H. writes : t In a bale of my 
stove pipe iron, I find from three to five sheets nicely 
polished on one side while the rest of it is rongh; why 
are they there, and i s  it polished on purposeP A. There 
are several grades of stove pipe iron, and the inference 
is that some of the better quality has become mixed 
in (possibly to make up the proper amount) with that 
of an inferior quality. 2, How is ·  candy made with ob
jects formed in the center in brigbt colors, such as 
fiags or letters ? A. The figure inside is  IIrst formed 
of suitable desigu and in appropriate colors, and the 
whole mass then covered with .. transparent coating 
of some saccharine compound. 8. What is the process 
of brazing, and how is lead pipe formed? A. Brazing 
is synonymous with hard brazing, the alloy used gen
erally consisting- of equal part. of copper and zinc, and 

the fiux used is borax. Tbc manufac.tnre of lead pipe 
is  described in tbe SCIENTIFIO AJl(ERIOANSUPPLElIlENT, 
No. 416, 4. How is calico printed or stamped so as not 
to blur the different lines ? A,  By means of stencil 
plate.. O. What process do tinners use to remove fin. 
ger marks from tinware and give it a bright, clean look 
after finishing? A. By immersion in acid. 

(8) F. W. C. writes : I want a formula for 
making and using the composition which is used to 
take a mould from an undercut object say in plaster, 
wh ich will be insoluble in an electrotype solution of 
sulphate of copper. A. We believe the fol lowing is 

about what you want: 12 pounds of glue are steeped 
for several hours in as much water as will moisten it 
thoroughly ; this is put into a metallic vessel, which is 
placed in hot bath of boiling water. When the glue 
falls into a .!Iuid state , 8 pounds of molasses are added, 
and the whole is well mixed by stirring. The article 
to be moulded is now placed in a cylindrical vessel 
sufilciently deep, so that it i s an inch or so higher than 
the object. The inside of this vessel is then oiled, and 
a piece of stont paper is pasted i.n the bottom of the 
object to prevent tbe fiuid from go ing inside, and if it 
is composed of plaster, sand is pnt inside to prevent it 
from fioating. It is next completely drencbed in oil 
and placed upright in the vessel. This done, the 
melted mixture of glue and molasses is poured in till 
the article is submerged to the deptb of an inch. Tbe 
whole must stand for at least twenty·four hours till it 
is  perfectly cool throughout. The original is then reo 
moved. A mixture of wax and resin with occasionally 
a' little suet is melted and allowed to stand till It is  
on the point of settling, when it is poured into the 
mould and left to cool. In order to prevent its dissolT
ing in tbe battery mixture tbe copper must be dispersed 
Tery rapidly at first,and thus it becomes protected from 
the action of the solution . 

(9) W. H. p, w rites : Qu ite a con troversy 
has arisen on the placing of two 60 inch relurn tubular 
boilers . They are to be placed side by side divided by 
a wall, thus making separate furnaces under each, etc. 
The blow off pipes are separate, no mud drum being 
used. They are connected on ·top from 36 inch by 36 
inch domes, by 5� inch pipe leading to a T near cen
ter, tbence through one pipe to engine, Is there any 
danger of these boilers robbing each otber of water? 
And if so, will you kindly give me the best and most 
eJfective remedy for the same ? Will all boilers, large 
or small, or botb, be affected in same way when simi· 
larly placed? A, In setting gang boilers the only pre
caution necessary to prevent unequal w ater level by 
une q ual firing is to make all water connections separate 
for each boiler. No two boilers should be connected 
with one mnd drum. The old . Btyle of connecting 
gang boilers with a common mud drum and a common 
steam drum was considered good practice when tbe 
steam connection" were very large between t.he boilers 
and the steam drum, with the �team pipe taken from 
the drum, so that the pressure in each boiler was 
equalized . 2. Will a 3 inch pipe leading from top of 
shell of one boiler into top of shell of the other have 
any effect ? And if EO, what ? Would they not rob as 
quickly through this with nnequal fire, if not more so, 
as without it? A. A 3 inch direct connection be· 
tween steam spaces of each boiler independent of the 
steam outlet migbt equaJize the water level, but we do 
not approve of the practice that requires any such con· 
trivance. Make the feed pipe to each boiler from tbe 
main feed pipe 'to contain a valve and a check valve,and 
use this valve to regulate the feed of the boilers. It is 
n ot always necessary to feed one at a time ; you may 
feed half a dozen, sbuttlng dOlVn the valves on those 
that are feeding too east. Also keep the blow off for 
each boiler separated by a cock between the boiler and 
the main blow off pipe. It is good practice to put a 
valve upon each side side of the check valve, for ob· 
vious reasons. 

(10) S. C. M. writes : 1. I want a receipt 
for coloring wood purple and black, for small rollers. 
A. Pour 2 quarts boiling water over 1 ounce powdered 

extract of logwood . Brusb the wood several times 

with this decoction, and when dry give a coat of pearl 
ash solution 1 drachm to >l quart: lay it on evenly, and 
the result will be a purple color. For black: wash with 

a concentrated aqueous solution of extract of logwood 
several times; tben with a solution of acetate of iron of 
140 Baume , wbich is repeated umil a deep black is 
produced. 2. I also want a process by wbich hard 
maple clln be filled with Aomething barder than itself. 
tbat will make it wear well. A. Try a filling com· 
posed of equal parts by weight of wbi ting, plaster of 
Paris, pumice stone, and litbarge, to wbich may be 

added a llttle French yellow asphaltum, Vandyke 
brown, and terra di Slenlla. Mix with 1 part japan , 2 
of boiled oil, and 4 of turpentine. Grind tlue in a. mUl. 
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Lay the filling Oll with a brush, rub it in well, let it set 
20 minotes, tllen r ub off clean, Let it harden some 
ti me, rub smooth , and if required repe�t the process. 
When the filling is all rigbt. finish with l inseed oil, ap
plying with a brush. wipe oil'. and rub to a poli sh with 

,fine cotton. and finieb wi Ih any fine fabric. 3. Also a 
process for giving wood rollers a high pol ish, quickly, 
while in the lathe. A. D i ssolve sand arac 1 ounce in 
spirit of wine 72 pint; next shave beeswax 1 ounce and ' 
dissolve it in sufficient quantity of spirits of turpentine 
to make it  into a paste ; add the former mixture by 
degrees to it. then w i th a woolen cloth apply it to tbe 
work while it is in motion in the lathe, and with a soft 
linen rag polish it. It will appear as if highly var· 
nished. 

(11) J. C. R. writes : 1 .  I am building a 
steam lauuch 40 feet long by 12 feet beam; what de
scription of boiler for strength ,durabi lity, and economy, 

and would t,ake np the least room. is the most advisa
ble for me to put into her, and what may it cost? A. 
A horizontal cylindrical boiler with cylindrical furnace, 
two return tubes above and alongside of the furnace. 
2. What is the best description of engine and propeJ ler 
(say two or four blades I to give ber say a speed of 12 
knots per hour, and correspond with the boiler in all 
particula .. , as well as taking up the l east room. also 
its cost? A. The ordinary vertical inverted engine. non
coudensing, if economy of fuel is not much object; 
if it is, then uee a surface condensing engine, either sim
ple or compound. A twin screw, three blades, will be 
best. You must have ample power and a good, ea sy 
model to get 12 knots per hour. Price of engine and ap· 
purtenances. about $850. Of engine and boiler, pro
peller and shaft, with all appurtenances and ' connec
tions, about $1,800. 

(12) O. H. MeR. asks : 1 , How can I poli sh 
small Norway iron hooks ahout 1 inch i n  lengt.h ? A .  
You can polish small hooks b y  tumhling i n  a keg re
volving upon a shaft. Use sharp sand mixed wit.h the 
hooks, and finish with saw dust. 2. I have several 
thousand very soft cast iron tnbes about 8 inches in 
length, %: in ch hole. and closed at one end ; they have 
grease in them, and I want to know how to get them 
peIfectly clean. Can you tell me of some wash or 
other means to clean them without rusting them ? 
Would a wash of sal soda and water rust them? A.  
Boi l the pi  eces in water with a little soda and l ime. say 
one ounce of each t.o a pail of water. 'l'ake t.he work 
from the water boiling hot, an d dry immediately by 
placing upon a hot plat.e or in a warm place. 3. How 
can I caseharden small Norway iron rivets ahont � 
inch long and y. inch diameter? A. Caseharden the 
rivets by packing in an iron box (sh eet iron will do) 
wi th charcoal and powdered prussiate of potash, or 
bone charcoal or scraps of leather cut fine. Heat for an 
honr at a fnll red, a.nd pour out rivets and dnst into a 
tub of water. You cannot wait to separate the rivets 
from the packing. They will cool t.oo fast, and inter
fere with the hardening. 

(13) S. J. W. writes : I see by your issue 
of March 21, my question (51) was not satisfactory in 
regard to power of screw, The lever will be 12 inche.; 
power applied at end of Jever, 75 pounds ; screw one
eighth pitch, point tapered to angle of 30 degrees work
ing betwe'en two pins to snit angle of screw point, What 
pressure would they exert in separating any amount of 
weight, in other words. what weight will they lift? I 
think the pow"r is equ ivalent to a screw 32 to the inch 
iu the way it is applied , if the rule holds good in all 
cases. Am l righ t ?  With a traveler of 75 inches for 
lever. the pius ouly move one thirty-second . The rule I 
bel ieve is, as pitch of screw to circumference, so is 
power applied to weight raised. A. Your rule is right. 
Multiply weight or pressnre appl ied to the end of the 
levers by the distance traveled in one revolution of the 
lever. and divide by the pitch of tbe screw, distances 
and pitch of screw to be in inches or frac,ion of an inch ; 
but this will give the I heoretical result. A very large de· 
duction mnst be made for friction, say 35 to 40 per 
cent. 

(14) E. S. B. ask� : If by electrical action 
I deposi t  all the lead from a solution of the plnmbate 
of potash. wi l l the remaining potash solution still re
tain the power of disintegrating. and throngb use of a 
con tinned current of electricity again depOsit the new 
lead ingredient added to cons titute tbe plumbate of 
potash ?  A. 'The potash is not ail'ected under the cir
cnmstances ; potassium hydroxide is formed. 

(15) J. W. P. asks the formula usually 
nsed in America for calculating the power of stationary 
and marine boi lers, and also the safe working pressure 
011 th e  same, for iron. and steel plates, A.  There is 
no general ly received ru le. From 12 to 16 feet of heat
ing surface is nsually allowed per horse power. The 
smalier surface to the plllinest. simplest, and w�l l  pro
portioned boiler. The only accopted standard is 30 
pounds of water evaporated per horse power per hour. 

r (16) P. F. Manufacturing Co. asks the best 
process to japan wire. A. Japan wire by drawing it 
through the varnisb. holding it in the varnish by pass
ing the wire through a hole or slot in a piece of iron 
pnshed under the surface of the varnish, also a scraper 
or brush to draw off excess of varnish or make the var
nish thin enough to just cover the wire iu quauti ty. 
Hang tbe wire;in an oven heated to 250°, supposing the 
wire may be 1 foot or 10 feet long, as you give no 
detail  of wbat you wish to do. or as to what is the 
shape of the wire. 

(17) F. A. L. asks how he should constru ct 
a rain water cistern in gravelly soil . A, Bnild the cis
tern with hard bnrned bricks and Portland cement, 
backed with a grout of Portland cement and clean sand, 
Plaster the inside with a thin coat of clear Portland 
cement . 

(18) C. K. asks the theory of the working 
of an inspirator, and why does i t  refuse to work in 
very cold water; and have you II receipt for marking 
bags and bales? A . Inspirators work by the transfer 
of the hlgn velocity of the steam to its equivalent 
weight in water by its instantaneous condensation in 

contact with water. The water inducing the condensa
tion partaking of the velocity of the steam re-enters the 
boiler not only against its own pressure, but will feed 
a boiler of much higher pres5ure. We do not know 

1titutifi t �mtrjtau. 
that it will not work in very cold water. It may re_ 
quire a diJIerent adjustment for extremes of tempera
ture in the feed water. Lampblack and tnrpentine is 
generally used for marking bales and boxes. 

(19) J. McF. writes : 1. In SUPPLEMENT, 
No. 247. you give bacteria process of vinegar making; 
I want to know how many and what size of air holes 
are snfficient for 200 liter vat. A. The air holes are for 
the purpose of promoting the acetification,which is the 
oxidation of the vinegar. and therefore we woul(i re
commend you to use quite a nnmber, and preferably a 
large nnm ber of smali ones, rather than fewer larger 
ones. 2. Will the mixture of alcohol, water, etc.,  acetify 
without mycodermaceti first being sown on the surface ? 
If not, how or where can this be obtained for the first 
mixture ? A. No. The ' mycoderma are obtained from 
fermented vinegar. 3; What is the vaporizing process 
of vinegar making. in which alcohol is vaporIzed in 
such a way as to produce a superior article of vinegar 
quickly ?  A. The vaporizing process consists in treat
ing the alcohol with a standard liquor and allowing it 
to fiow over shavings, while the air coming in contact 
with the vinegar hastens the operation . 4. What is 
water lac? A. We presnme reference is made to the 
water lac varnish, which is a mixture of 5 onnces of 
pale shellac. borax 1 ounce, water 1 pint. Digest at 
nearly the boiling point until dissolved. then strain. 5. 
Is there any method of taking a positive picture which 
is entirely complete directly in the photo camera either 
on paper, glass, or other snrface? If not, what is the 
quickest method, of secnring positive pictures? A. See 
Mr. J. B. Obernetter's paper on this subject in the SCI
ENTIFIC AMERICAN SUPPLEMENT, No. 293. 

(20) S. R. C. asks what he can use to clean 
wood type, where the black and colored inks have be
come hard and dry on the sides and face of the type. 
Benzine or turpentine has no eil'ect on the hard dry 
ink . A. Wood type shonld be cleaned as soon a. the 
form. come from the press. When the forms are 
allowed to stan d a few days. it is very difficult to re
move the ink. We sometimes use oil to soften the ink, 
and then remove it with benzine or turpentine . 

(21) J. R. S. asks how to make pewter. 
look like silver by a wash. A. 'l'he best thing to do in 
order to produce a hrilliant surface wonld he to tin the 
spoons. This is accompl i shed by dipping, and the pro
cess is fully described. nnder the head of Electro Metal
lurgy, in i:lOIENTIFIC AMERICAN SUPPLEMENT, No. 310, 
We think that you can s i lver the articles by mixing one 
part si lver chloride with 3 parts pearl ash, 172 parts 
common salt , and 1 part wbiting. Rub this  mixture on 
the surface of the metal by means of a piece of soft 
leatber or cork, m oistened with water and dipped iuto 
tbe powder. It is l ikewise possible to coat certain 
metals with nickel by first boiling the article in a solu
tion of zinc chloride coutaining metallic zinc, lind then 
adding a soluble nickel salt. 

(22) J. D. asks : How can the length of 
wire used in a cable, having for data the nnmber of 
the wire. the number of strands , and the nnmher of 
twists per un it  of measure of each. be obtain ed ? A. 
For the length of a wire in a strand, add to a I/:iven 
length as many times the circumference of the s trand 
as there are twists in the given length, for the outside 
wirc�;  and proportionately for the inner row. The 
center wire is supposed to be straight. Proceed in the 

same way for the strands. The excess of wire ;n each 
strand added to the excess of the strands over the 
length of the cable will g ive the whole length of wire 
nsed. 

n$e a good glue and add alcohol to the preparatiou re
sulting from having dissolved small pieces of g lue in 
water. Cork: tight, aud set aside for several days. Bnd 
when completely in solution it will be found a most 
excellent article. 

(26) F. A. L. asks for a work published on 
the manufacture of perfumes. A. A Comprehensive 
Treatise on Perfumery, with Thorough Practical In
structions, aud Careful Formula, by R. S. Christ,iani ,  
8vo, 1878, price $5.00. Art of Perfumery and the 
Methou of Obtaining t.he Odors of Plants ; the Growth, 
and General Flower Farm System of Raising Fragrant 
Herbs, with Instructions for the Manufacture of Per
fumes, Scented Powders. etc. , 4th London edition, 8vo. 
1875, cost $5.50. The above are the two most important 
publications on the subject. 

(27) M. Mel. asks how patent leather can 
be prevented from cracking. especially patent leather 
boots. A. To prevent patent leather from cracking. 
always heat the leather over the fiame of a candle 
before inserting the foot in the shoe. Heat renders 
patent leather soft and pliable, so it is adVisable to 
wear overshoes over patent leathers in very cold 
weatber. Tbere is also an excellent cream paste sold 
in London,and called Metropolitan.varnish. which keeps 
patent leather in excellent condition. We believe it 
cannot be bought in this market, however. 

(28) D. S. F. writes : There is a traveling 
man here purportiug to n i ckel  plate spoons, knives, 
forks, etc. He has a gasoline lamp, and above the 
lamp he has a cylindrical tube about 2)2 inches d iame
ter aud about 10 inches deep ; in this tuhe he has his 
dipping metal , which is kept fur,ed by the heat of the 

What is the best alloy to cast small figures, etc" for 
electrotypinjl;. to make bronze ornamen ts ? One that 
will run sharp i n  plastic moulds and melt at a low tem· 
perature, i. e., over a gas stove ? A. We would recom
mend the use of type metal as suitable for your pnr-
pose. 

(35) C. C. B.-In order to prepare carmine, 
1 pound of cocnineal is boiled with 4 drachma of potas
sium carbonate in 7}O gallons of water for fifteen 
minutes, Remove from tbe fire, stir in 8 drachms pow
dered alum. ani! allow to settie for twenty to tb irty 
minu tes. Pour the liquid into another vessel. and mix 
in a strained solution of 4 drachms isinglass in 1 pint 
of water; when a skin has formed npon the surface,  re
move from the fire. stir  rapidly, and allow to settle for 
one-half hour, when tbe deposited carmine is carefully 
collected. drained. and dried. 

(36) P. J. N. -The following is a crimson 
stain that is frequently used for musical instruments : 
Ground Brazi l wood 1 pound, water 3 quarts, cochineal 
72 ounce; boil the Brazil  wood with water for an hour, 
strain, aiM t he cochineal. boil gently for half an hour. 
when it will be fit for nsc. This is first applied, and 
then the varnish , cons i sting of rectified spirits of wine. 
72 gallon; add 6 0nnces gum sandurac , 3 ounces gum 
mastic, and 72 phil turpentine varnish ; put the above in 
a tin can by the stove. frequently shaking till w ell dis
solved; strain, and keep for use. If you find i t  harder 
than you wish, thin With more turpentine varn i sh. 

MINERALS, ETC. -Specimens have been re
ceived from the following correspondents, and 
examined, with the results stated :  

gasolin e  lamp. He dips his article to be coated first in D, W.-l. Pyrite, or iron snlphille. 2. Calcite. crys
muriate of zinc, thell in oil. and also in water. Will tallized calcium carhonate. 3,  Is a compact sandstone. 
you tell me the metal or metals he uses in his tnbe, or There is no stillbite or chabazite amoug the speci
what kind of metal or amalgams will answer in this mens received. 
way for coatinl/: the SpOOIlS, etc" or any othel' simple 
process wi thout the use of a battery ? A. We presume 
you refer to Stolba's process, which is as follows : Into 
the plating vessel-which may be of porcelain, bnt pre

I N D E X  O F  I N V E N T I O N S  
ferably of copper-is placed a concentrated solution of For wbicb Letters Patent or the United zinc clI.!oride, which is then diluted witb from one to 
two volumes of water, and heated to boil i ng . If auy 
precipitate separates, it is to be red issolved by adding 
a few drops of hydrochloric acid. As mnch powdered 
zinc as can be taken on the point of a knife is thrown 

States '''ere Granted 

May 6, 1 884, 
in, by which the vessel becomes covered internally with AND EACH BEARING THAT DATE. a coating of zinc. Tbe nickel sal t. either the chloride 
or the sulphate, is then added until the l i quid is dis-

[See note at end of list about copies of these patents.] tinctly green ; and the articles to be plated, previonsly 
thoroughly cleaned, are introduced , together with some Alarm. See Burglar alarm. 
zinc fragments. The boiling is continned for fifteen Alarm lock, R. G. Vassar . . . . . . . . . . . . . . . . . . . . . . . . . . . 298,136 
minutes. when the coating of nickel is completed , and Annunciator. electric. P. Seiler . . . . . . . . . . . . . . . . . . . . .  298,242 
the process is fini shed. T he articles are well washed Asbestus compound and articles made therefrom, 
with water and cleaued with chalk. C. F. Brigham . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 298.281 

(29) N. F. W. writes : I am going to make Aspirator, surgical, C. B. Hardin . . . . .. . . . . . . . . . . .. . .  297,989 
Axle bOX, car. J. W. Carr . . . . . . . , . . . . . . . . . . . . . . . . .  298.171 

a steam tricycle, and woul<:\ like to ask, throngh tbe Axle box. car. G. W. Stewart . . . . . . . . . . . . . . . , . . . .. . . .  298,820 
means of your valnable paper. if an eng ine with two Axle bOX, car, D. S. Stimson . . . . . . . . . . . . . . . . . . . . . . . 298,253 
cylinders. 1 inch bore and 2 incbes stroke, with from Axle , vehicle. J. J. D·evine . . . . . . . . . . . . . . . . . . . . . . . . .  297,973 
80 to 100 pouuds of steam and m�king 700 revolutions a Bag. See Traveliug bag. 
minute, be sufficient to obtain a speed of from six to Ball. See:Base,ball. 
eigh t miles ? A. Engine 1)2 inches by 3 inches preferred. Barber's sbears, guard for. E. Bateman . . . • . . .  , . , . , 297.964 

It has the most power, and will have less weight in pro- Base ball. T. P. Taylor . . . . . 
: . .  . ,  . . . . . . . . . . . . . . . . . . . .  298.041 

Basin. enameled iron wash. Cochran & MiJligan . .  297.287 
portion to power. 2, Would one cylinder 172 inches Battery. See Galvanic battery. 
bore and 3 inches stroke be better? A. On smooth level Bearing for shafts. spindles. etc . •  S. J. Howell . . , 298.207 
roads should,make eigh t miles per hour. if the power is Bedstead, wardrobe, E. Nash . . . . . . . . . . . .  , . . . . . . . . . . . 298.112 
properly applied. 3.  What �ize boiler would I need, Beer cooling apparatus. H. E. Deckebach . . . . .. . . . .  298.071 
and bow large the wheels ? A. Boiler should have 30 to Bell and annunciator. electriC, J. D. Gilchrist . . • . .  298.080 
35 feet heating surface. Bellows. J. S. Williams . . . . . . . . . . . . . . . . . . .  . . . . . . . • . .  298,261 

(30 C G L k 1 I h S 
Belt fastener. J. A .  Roberts . . .  . . . . . . . . . .  . . . . . . . . .  298,120 

(23) J. W: C.-The aurora has been made ' ) . . . as s :  • n t e OIENTIFIC Belt gearing for machinery. J. H. Cromie . . . . .. . . . . 298,291 
a special study by physicists and spectroscopists for AMERICAN of December 9. 1882, you gave a cut of a Belt holder. machlue, W. R. Santley . . . . . , . . . . . . . . •  298.238 
several years. Its true solntion has not yet been propeller boat. 1. Can such a boat be made to run ten Berth. ship's, Milligan & Killion . . . . . . . . . . . . . . . .

. . . 298,012 
reached,  owing to the vari able and complex spectra miles an hour? A. Not by the power of one man. 2. Bicycle step. G. F. Harwood . . . . . . . . . . . . . . . . . . . . . . . 297,991 

caused by the interference of the atmospbere and its Is it any harder work to run on e than to row? A. Yes. Billiard cue and walking cane. combined . W. G. 

moisture. Its primary element, however, is supposed 3. Cau greaier speed be obtained with a screw than Morse . . .
.

. . . . . . . . .
. . . . . . . . . .

. . . . . . . . . . . . . . . . . . . . . . . 298.111 

to be electricity. The fioating cobwebs iu the air are an a rmed propell er, 1 foot in diameter, with four arms, Blind. window. U. Brotherton . . . . . . . . . . . . . . . . . . . . .  ;: ,1;0 

snpposed to be an overprodnct of tbe spinnerets of screw 1 foot long? A, Yes. :���j�a�:��: :�!t:.�����e� : : : : : : : . : : : : : : : : : : : ::: ' : . 298:�3: 
spiders, although there is room for observation as to (31) C. H. L. writes : 1. I have a self-feed- Books with wire staples, machine for stitching. 
their fungoid origin. The fine ashy dust may have a ing (of coal) steam boiler for heat ing, with a 30 inch cir- E. Preusse . . . . . . . . . . . . . . . . . . . . . . . . . . . .  " . . . . . . . . . . .  298.111 
volcanic origin.  and be:connected with the phenomena of cular grate. To obtain the benefit of the addition of a Boot and shoe heel blanks, machine for concav-
the red sunsets durl'ng the past season It has been f th f I h h I If ing, W. Y. Ober . . . . . . . . . . . . . . . . . . . . . . . . 

: . . . . . . . . .  298.113 
• small supply 0 gas to e ue , OW 8  all proceed ? Boot crimp. F. M. Bratton . . . . . . . . . . . . . . . . . . . . . . . . . . .  298, 1 67 gathered in other places . I put a single jet close nuder the grate in the center, Boot or shoe insole , T. Bolton . . . . . . . . . . . . . . . . . . . .  298.278 

(24) W. G. B. asks : (1). What power en- I fear 'only a small portion of coal Will be benefited ; Bottle holder, E. R. Richards . . . . . . . . . . . .
. . . . . . . .. . .  298,283 

giue should it require to raise one ton 40 feet highl in and if I put in a dozen jets, economy will not be at- Bott l e stopper attacbment. C. H. Beunett . . . . . . . . .  298,273 
one minute on ordinary platform elevator, making rea- tained. A. We fear the jet could uot be safely applied Bottling and shipping can, combined. C. R. Peas-

sonable allowance for friction and power consumed in in your case. To get the benefit of the gas jet, tbe grate lee . . . . . .  · . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  298.028 

running winding machine? Weight of elevator plat- should be entirely free of asbes and clinkers, which is Bottling machine. J. C. Blair . . . . . . . . . . . . . . . . . . . . .. . .  298.060 

form is balanced by counter weight, all but about two not the case with heating boilers, as they are generally Bracket. See Pulley bracket. 

run for many honrs without clea rin � ont asbes, 2. Brake shoe. C. F. Brigham . . . . . . . . . . . . . . . . . . . . . . . . . . .  298,283 
hundred pounds. Winder is of the common worm gear 

Should not the gas be mixed with air before it escapes 
Breast and skirt supporter and shonlder brace, 

type, run by belt from counter shaft, with a2 inch wind-
from the burner? A. The jet will get Its supply of air 

combined, M. Clarke . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 298.067 
ing drum. A short conuler shaft with two pulleys on Brush. paint, J .  F. Bowditch . . . . . . . . . . . . . . . . . . . . . . . . 298.166 
it, one to receive belt direct from engine, the other to without any special provision. 3. If I should let the Bung. A. G. Anderson , . . . . . . . . . . . . . . . . . . . . . . . . . . .. . .  298.�65 
matr.h winder pulleys, is all the gearing there is between gas into the ash pit. about 6 inches below tbe grate, in Burglar alarm. R. G. Vassar . . . . . . . . . . . . . . 0 . . . . . . . . .  298.137 
engine and winder. A, For nnbalanced weight o f a 30 inch ring, pierced with 4 holes, would not au ex- Burner. See Gas burner. 

2,440 pounds, 40 feet per minute, 3 horse power. mak- plosion !Je the result? A. Any experiment should . be Button, J. F. Atwood . . . . . . . . . . . . . . . . . . . . . . . . . .
. . . . . . 298,154 

ing a l lowance for friction . etc., of the arrangement you made with great care; any collection of gas iu the ash Button, N. B. Hale . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .. . . 298.08� 

describe ; we advise to double this power, or say 6 pit, occasioned by a " clogged " grate or insufficient Button, col l ar, G, Krementz . . . . . . . . . . . . . . . . . . . . . . . . 298.308 

dranght, would be likely to lead to an explosion. Button fastener, R. Sanford . . . . . . . . . . . . . . . . . . . . . . . .  298.316 
horse power. 2. With the above rig, what weight Button feeding apparatus. Hawkins & Wood-
ehould a four ·horsQ power engiue be expected to hoist (32) J. M, M, asks how to make or mix the ward . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .. . . 298.201 
40 feet high in a minnte and a quarter, what weigbt the acid used to el.Ch on steel plates for printing , Also. Buttonhole, E. G. Harris . . . . . . . . . . . . . . . . . . . . . . . . . . . 298,198 
same height in a minute aud three-quarters, what weight what is meant by nitric acid 150 B . ? A. Iodine 1 Button, separable. Robiuson & Lallement . . . . . . . . .  298,286 
in two minutes. making reasonahle allowance as before . fil' d h 4 D' t Button setting instrument, J. F. Atwood . . . . . . . . .  :198,155 

� ounce. Iron mgs � rac m. water onnces. Iges Button setting machine, Hawkins & Woodward . . 298,200 for friction and power consumed in running the wind- till the iron is dissolved, or else, pyroligneous acid 4 Cables. gripping and crossing. R. Ramsden . . . . . . . . 298.312 ing gear ?  A .  An actual 4 horse power engine should part.s by measure, alcohol 1 part. Mix, and add 1 part Can. See Oil can. Paint can. 
raise, allowing as before one-half for friction. etc. , 40 donble nitric acid (sp. grav. l·28) . Apply it from 172 Can. W. Harris . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  297.990 
feet in 1)4 min .= 32 feet per minute. 2.091 pounds. For to 15 minutes. Dilute nitric acid is frequently all that Cane j uice. apparatus for extracting. G. B. 
any other velocit.y the weight will be decreased as speed is used ; 150 B. means 150 on tbe Baume scale of hy- Boomer . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 298.165 
is increased ; say 64 feel 'per minute (donble velOCity).  drometer. . Canister and mill. combined coffee. E. Norton, . . . 298.017 
the weight will be one-half= 1,046 pounds. Car coupling, E. M. Bates . . . . . . . . . . . . . . . . . . . . . . . . . . .  268.272 

(25) F. J. F. wri tes : 1 . In answering a (3�!. B. T. S. asks : 'Yhat is
.
" flexib�e sand- I �ar cOUPI�ng, A.IB. Fiske . . . . . . . . . . . . . . . . . . . . . . . . . . . . 298.191 

stone ? Too bard to cut With a kmfe, yet plIable be- Var couplmg, J. P. Lancaster . . . . . . . . . . .  . ,  . . . . . . . . .. . 298.214 
correspondent a few weeks since. how to remove im- tween finger and thumb. same as piece of rubber. A. Car coupling. F. F. Lutz . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 298.005 
purities from lead, you mention suhstances rich in oxy-

The mineralogical name of the article is  itacolumlte ; Car coupl�ng. S. B. MaYfield . . . . . . . . . . . . .
.

. . . . . . . . . . .  298,010 
gen. Now. in my busin ess I use an!aJ]oy-stereotyper's its composition is expressed in the term fiexible saud- Car couplIng. N. J. Skaggs . . . . . . . . . . . . . . . . . . . . . . . . . . �98,033 
metal-bnt it is too I/:ranular, too bard. Now, will the ston e. The quality of fiexibility is due to the arrange- Car cOuPI�ng. G. W. SO,W l eS . ,  . . : . . . . . . . . . . . . . . . . . . . .  298,319 
antimony, etc., liberated by the nitrates, etc., be in a ment of the grains of saud . 

Car coupl�ng. L. & G . . , . Stebbms . . . . . . . . . . . . . . . . . . .  298,127 
condition to he recovered, so as to use agaiu, should Car couplmg. S. B.  Zimmerman . . . . . . . . . . . . . . . . . . . .  298,264 
my metal get too soft? In what quanti ty must the (34) G. J. Van D. writes :  1. In the SCIEN- Cars. detachab�e compartment for. E. S. Henry .. 298.086 
nitrates, etc .,  be added ? A. The process referred to is TIFIO MERICAN, April 5, answer 43. you say: . . Add Cars. safety brIdge for railway, B. L. Ferris . . . . • . 298 ,075 

. f I Th t tv t 1 . b h If f b' 1 h t f t Carburetor. L. C, Reebe . . . . . . . . . . . . . . . . . . . . . . . . . . . . 298.058 
not smtahle or al oys.  e s ereo , pe me a , haVlllg a out a an ounce 0 ISU p . 

a e 0 mercury a �very Card or ticket holder, H. Wlilson . . . . . . . . . . . . . . . . . .  298,048 
the composition of tin 1 part, antimony 1 part, lead 4 5 pounds of solution." What IS the result accomplIshed Carpet stretcber, Dunnel l  & Smith . . . . . . . . . . . . . . .  , '  298.074 
parts, is recommended by Spon . 2, Also, please inform I hy this additiou ?  A. The mercnry salt is added in Carriage toP . Buchholz & Morris . . . . . . . . . . . . . . . . . . . .  297,968 
me how to make a strong, q ll ick drying glue size? A. order to keep' the zincs thoroughly amalgamated, By Carriage window frames to curtains. securing. A .  
For a quick drying s ize, we would recommend you t o  its nse a surplus o f  merclll"Y Is alwllYs provided for. 2, S. Parker . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 298.021 
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dart, road, C. H. Straight . . . . . . . . . . . . . . . .. . . . . . . . . . . .  298,254 
Carving meat, holder for use in, Chevalier & 

Gralllot . . . . . . . . . . . . . . . . . . .  , . . . . . . . . . . . . . . . . . . . . . . .  298.174 
Cash transmitter. H. Gazaill1e . . . . . . . . . . . .. . . . . . . .  298.07'7 
Centrifugal separator, J. J. Hendrickson . . . . . . . . . .  297.994 
Chain lIilk bla nks. macblne for maklng, L. McGil-

vray . . . . .  . . . .  . .  . . .  . .  . . . .  . . . . . . . . . . .  . .  . . . .  . .  . . . . . .  '298,220 
Ch .. ir. See F'olding cbalr. 
Check and draft. bank, J. K. Cleary . . . . .  . . . .  . . . . .  . . .  298,177 
Check. ba,ggage. C. C. Smith . . . . . . . . . . . . . . . . . . . . . .  2!'8.U84 
Cbuck, lathe, W. A. Montgomery . . . . . . . . . . . . . . . . . .  298.015 
Chum dasher, liI. M. Tilson . . . . . . . . . . . . . . . . . . . . . . . . .  298,042 
Clanp. See Garment cl anp. 
Clock and watch stop mechanism, P. G. Russell ' . . 298.318 
Clock, secondary electric, Hlmmer & Weisgerber. 298.205 
Clocks, circuit closer for electriC. V. Himmer . • . . .  298.801 
Coal bUCKet. C. Cook . . . . . . . . . . . . . . . .. . . . . . . . . . . .. " . .  298.180 
Cock. stop. J. H. Blessing . . . . . . . . . . . . . .. . . . . . . . . . . . . 298.06� 
Coooanut sheller. J. G. Webb . . . . . . . . . . . . . . . . . . . .. . .  298,047 
Col1ar. h orse. C. A. Pettie . . . . . . . . . . . . . . . . . . . . . . ... . 298,281 
Collar. horse. C.  StaufenbeU . . . . . . . . . . . . . . . . . . . . . . . .  298,126 
Companscs. W. Stromberg . . . . . . . . . . . . . . . . . . . . . . . . . . .  298,038 
Condenser for steam and smoke. J. M. Carver . . . . 29'1.969 
Conveyer apparatus. Bli ckensderfer &; Smith. 

298.:nA to 298.276 
Cooler. See Water cooler. 
Copying and engraving macbine. antomatic e l ec-

tric. A. Schmid. . . . . . . . . . . . . . . . . . . . .  . . . . .  . .  . . . . . . 298.000 
Cotton gin gearing. C. C. Warren . . . . . . . . . . . . . . . . . . .  298,324 
Cotton press. J. D. O'Danlel. . . . . . . . . . . . . . . . . .  . . . . . .  298.226 
Counter seat. A. E. Francis . . . . . . . . . . . . . . . . . . . .. . . . . 297,982 
Coupling. See Car coupling. Hose coupling. 

Shaft conpllng. 
Cros s ·  head. G. H. Corliss . . . . . . . . . . . . . . . .  . .  . . . . . . . .  298.068 
Culf bolder. Stalford &; Henderson. . . . . .  . . . . . . . . . . 298.035 
Dead centers and for converting motion, device 

for overcoming. I. L. Hawkins . . . . . . . . . . . . . . . . . .  298.199 
Deodorizing and antiseptiC water closet cover. ·F. 

H. Hubbard . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .. ... .  298.091 
Derrick, C. T. Day . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  298.184 
Distil l ing petroleum. apparatus for, E. Kells . . . . . .  298.210 
Ditching machine. M. Milner . . . . . . . . . . . . . . . . . . . . . . . .  298.22J 
DIviders, R. Folger. . . .  . .  . .  . .  . . .  . .  . .  . . . . .  . . . . . .  . .  . . .  297.979 

Drawers. J. M. Cox . . . . . . . . . . . . . . . . . . . . . . . . . . .  ; . . . . . . .  298.181 
Drawers. J. C. Tracey . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  298,322 
Ilrill. See Grain drill. 
Drill and counterSink. combined. A. J. Smart . . . . .  298.248 
Easel. T. C. Vail . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 298.2li7 
Egg case. folding. W. G. Rnge . . .  . . . .. . .  . . . . . . . . . . .  298.237 
Electrio circuit closing device, automatio, C. T. 

Ross. . . . . . . .  . . .  . . . . . . . . . . . . . . .  . . . . . . . . . . . . . . . . . . . 298.121 
Electric circuit connector. E. Weston . . . . . . . . . . . . .  298.826 
Electric motor. L. W. Stockwell . . . . . . . . . . . . . . . . . . . . 298.130 
Electric wires, layinll underground. J. H. Page . . .  298,0'1O 
Electrical circuit treaker, E. W eston . • . . .. . . . . ... . . 2\18.144 
Elevator, W. J .  M. Dobson . . . . . . . . . . . . . . . . . . . . . . . . . .  298.187 
Ele"ator. C. A. youngman . . . . . . . . . . . . . . . . . . . . . . . . . .  298.381 
Embroidery. M. H. Pulaski . . . . . . . . . . . . . . . . . . . . . . . . 298,025 
Embroidery. velvet and plush. B",ay & Hartmann 298.0liS 
Engine. See Steam engine • . 

Engines. utilizing the exhaust of. D. Renshaw . . . . 298.119 
Engraving machines. ring and watcb case attacb-

ment for, A. E. FranCis . . . . . .. . . . . . . . . . . . . . . . . . . 297.981 
EraseieaSe, 'L. Krob . . . . . . .  : . . . . . . . . . . . . . . . . . . . . . . . . . .  298,096 
Exoelsior machine cutter knife. C. L. Knight . . . . . .  29'l,211 
Feed water beater. C. R. Mligoon . . . . . . . . . . . . . . . . . . .  296.006 
Feed water heater, T. Marsball. . . . . . . . . . . . . . . . . . . . . 298,105 
Fence. metallic, D . A: ROach . . . . . . . . . . . . . . . . . . . . . . . . 298,235 
Fences. machine for manufacturing. G. H. SheIla" 

berger. . . .  . . .  . .  . .  . .  . .  . . .  . . . .  . .  . .  . . . .  . .  . .  . .  . . .. . . . .  298.032 
Fences, w arning plate for wire. S. Forrester . . . . . .  298.193 
Fencing, etc., twister and spooler for the manu-

facture of wire. O. P. Brlgll;s . . . . . . . . . . . . . . . . . . .  298,280 
Fertilizer distributer. B. F. Archer . . . . . . . . . . . . . . . . .  298.270' 
Fertilizer pulverizer and distributor. C. F. Dinkle 298.186 
F1lm.papers. device for. J. C.  Lang . . . . . . . . . . . . . . . .  297,999 
Fire and ' water proof material for roofing. etc •• C. 

l!" Brigham . . • • . . . . . . . . . . . . . . . . • • • • . . . . • • • . • • • • . • . •  298.282 
Firearm sight, W;-Lyman . . . . . . . . . . . . . . . . . . . . . . . . . . . .  298.805 
Fire escape. C. B. Anderson. . . . . . . . . . . . . . . .  . .  . . . . . .  298,266 
Fire escape, C. R. S. Curtis . . .  . . . . .  . .  . . . . . . . . . . . . .  298.292 
Fire escape and water conductor. V. W. Blanch-

ard . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  298.163 
Flanging machine. T. R. Morgan. Sr . . . . . . . . . . . .. . . 298.224 
Floor an d ceiling for buildings, fireproof. J. 

0' FrieL . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  �98.227 
Flour, manufacturing. J. B. Wheatley . . . . . . . . . . . .  298.259 
Flooring. D. Ham . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  298.300 
Flue cap. ventilating. H. L. Day . . .  . . . . . . . . . .  . . .  297.972 
Folding chair. L. Bush . Jr . . . . . . . . . . . . . . . . . . . . . . . . . 298.065 
Font and poor box, combined holy water. J . J. 

Brennan . . . . . . .  : . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  297.966 
Forging machine, R. H. Beach . . . . . . . . . • . • . . . . . • • . . . 298.0bli 
Fork. G. Pickhardt . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  298,282 
Frame. See Screen frame. 
Furnace. See Locomotive furnace. Regenera-

tive furnace. Steel melting furnace. 
Furnace grate, Jewell & Mathisen . . . . . . . . . . . . . . . .  298.093 
Galvanic battery. C. L. Clarke . . . . . . . . . . . . . . . . . . . . . 298.175 
Game. R. B. B.  Foote . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  298.192 
Gangway for ships. T. 1. Knight . . . . . • • • . . . . . . . . . . . .  298.212 
Garment clasp, C. C. Sbelby. . . . . . . . . . . . . . . . . . . . . . . .  298.031 
Gas, apparatus for manufacturing illuminating. 

A. O.  Granger . . . . . . . . . . . . . . . . . . . . . . .  . . . . .  . . . .  2117.988 
Gas burner. A. B. Lipsey . . . . . . . . . . . .. . . . . . . . . . . . . . . .  298,215 
Gas burner. cut-olf, A. C. Austin . . . . . . . . . . . . . . . . . . . . 298.052 
Gas generator. L. C. Beebe . . . . . . . . . . . . . . . . . . . . .. . . . . 298;057 
Gate. M. W. Fost·er . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  298.076 
Gate, A. D. Mack . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  298.103 
Gate. A. H. Staring . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  298.087 
Generator. See Gas generator. 
Glass articles. ornamenting. A. Weyer . . . . .  : . . . . . . .  298.146 
mass. flatting and anneallnll; oven for. T. A. 

Zell ers . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  298.332 
Glove fastening, W. F. }!'oster . . . . . . . . . . . . . . . . . . . . . . 297.980 
Grain drill . . T. L. A shurst . . . . . . . . . . . . . . . . . . . . . . . . . . . 297.961 
Grain separator. Huber & Strobel  . . . . . . . . . . . . . . . . . .  298.802 
Gri n d stone shaft. A. F. Weaver . . . . . . . . . . . . . . . . . . . 298,046 
Guard. See Saw guard. 
Halter. E. Barnard. . . . . . . .  . .  . . . . . . . . . . . . . . . . . . . .. . .  297,963 
Halter .trap fasteulng. J. Gibbons . . . . . . . . . . . . . . . . .  297.998 
Harness pad. T. A. Simm ons, . . . . . . . . . . . . . . . . . . . . .  298.246 
Harness. swiveling loop Iron Iron tor. Mackay & 

Dunn . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .. . . . . . . . . . . . . . . .  298.104 
Harrow. rotary, D. Manuel . . . . . . . . . . . . . . . . . . . . . . . . .  298.008 
Harvesting machine. grain, Barnhard & Thomas.  298.054 
Hat roll pressing machine, GIlman & Welker . . . . . .  297.984 
Hay stacker. W. Louden . .  . . . .  . . .  . .  . . . . . .  . . . . . . . . . .  298,218 
Heater. See Feed water heater. 
Iloe. wbeel. S. Ful l er . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  298.296 
Holdback hook, C. L. Crowell . . .  . . . . . . . . . . . . . . . . . .  298,1YlO 
Holder. See Bottle holder. Lamp hol der. Paper 

holder. Pen holder. Rohe holder. 
Hook. See Hold baCk hook. 
Hoop splitting machine. I. Walborn. . . . . . .  . . . . . . . 298.044 
Hose coupling. A. Zoller . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  298.150 
H ose. fire, G. A. Stuck . . . . . . .. . . . . . . . . . . . . . . . . . . . . .. . .  298.381 
Hub. vehicle. J. Monk . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 298.014 
Hydraullc lack. R. H. Dodgeon . . . . . . . . . . . . . .. . . . .  297.975 
Hydraulic motor, R. Leuchsenrlng . . . . . . . . . . . . . . . . 298.102 
Ice plow. J. H. Knowles . . . . . . . . . . .. . . . . . . . . . ..... . . .  298,218 
lndlcator. See Station. indicator. 

1tituttii t �mtrita.+ 
Injector aJ:ld ejector. J. Wotapek . . . . . . . . . . . . . . . . . . .  298.829 
Insulating material. D. H. Dorse.tt . . . . . . . . . . .. . . .. . 298,072 
J llck. See Hydraulic jack. Lifting jack. Suspen-

slon lack. , 
J ewelry ring. } F. 'Lee . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  298.100 
Joiner, universal, A. BeRn . . . . . . . . . . . . . . . . . . . . . . . . . . 298,056 
Joiner's clamP. F. Restorlf . . . . . . .  ' "  . . . . . . . . . . . . . .  298,027 
Jng. sheet met.al. R. Shaw . . . . . . . . . . . . . . . . . . . . . . . .  298,244 
Keel block, adlustable. Lang & Tietjen . . . . . . . . . . . . 298,098 
Ladder. Milligan & Killion . . . . . . . . . . . . . . . . . . . . . . . . .  298.018 
Lamp fixture, incandescent. E. W eston . . . . . . . . . . . .  298.327 
Lamp holder. Incandescent. E. Weston . . . . . . . .. . . .  298.142 
Lamp. incandescent. E. Weston . . . . . . . . . . . . . . . . . .  298.825 
Lamp socket. incandescent. E. Weston . . . • . . . . . . . .  298,143 
Lamps. testing carbon conductors for incandes-

cent. E. Weston . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 298.141 
Lathe rest, S. H. Brown . . . . . .. . . . .. . . . .  . . . . . . . . . . . .  29'1.001 
Lawn tennis Implements, case for. G. E. Shepard. 298.125 
Lever press. dllferentlal. A. Duohscber et al . . . . . .  298.188 
Lifting lack. T. Maxon . . . . . . .  , . . . . . . . . . . . . . . . .  298.806, 298.807 
Lock. See Alarm Jock. 
Looking device for closets. boxes. et-o., E. T. 

Owen . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  298,114 
LoCking nut. G. W. Sampson (rl . . . . . . . . . . . . . . .  . . . . .  1O,�76 
Locomotive frame forging die. T. M orris . . . . . . . . .  298.109 
Locomotive furnace. B. Sloper. . . . .  . . . . . . . . .  . . . . .  298.247 
Locomotive wbeel. J. H. Mann . . . . . . . . . . . . . . . . . . . . . 296,()()'j 
Lubricator. G. McNeil . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  298.011 
Mall bag catcher. W. H. Lockwood . . . . . . . . . . . . . . . .  298.216 
Mash. etc . •  apparatus for COOling. T. Hayes . . . . . . . 298.202 
Mash tuns. false bottom for. G. G. Cave . . .. . . . . . . . .  298.172 
Medical compounds. preparing, H. C. Lawrence . •  298.000 
Metals In ammoniacal solutions. dissolving. C. R. 

A. Wright . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .. . . .  298.1�9 
Meter. See Rotary meter. 
Mill. See Roller mill. Saw mlll. 
Miter box. J. Casbin . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  2I17.9VO 
Mould. See THe mOUld. 
Mould board, O. A. Essig . . . . . . . . . . . .  , . . . . . . . . . . . . . .  298.189 
.Motlon. de"lce for converting. C. Bernhard . . . . . . .  298,100 
Motor. See Electric motor. Hydraulic motor. 

Spring and welgbt motor. 
Mowing machine. E. Smith . . . . . . . . . . . . . . . . . . . . . . . .  298,249 
MUSical instrnment, mechanical. G. H. Cblnnock. 298.066 
Neckwear tiP . W. Ficbtenberg . . . . . . . . . . . . . . . . . . . . . .  298.190 
Nippers. police chain. E. D. Bean . .  . . . . . . . . . . . . . . . . 298.158 
Oil can. R. English. . . . . . . .  . . . . . . . . . . . . . . . . . . . . . . . . . 2117.977 
Overshoe. E. A. Saunders . . . . . . . . . . . . . . . . . . . . . . . . . . .. 298.239 
Pad. See Blotting pad. Harness pad. 
Paint can. E. Norton . .  . . .  . . . . . . . .  . .. . . . . . . . . . . .  298.018 
Paint distributer, L. Walkup . . . . . . . . . . . . . . . . . . . . . . . 298,138 
Paper bag. soft tie. J. Arkell . . . . . . . . . . . . . . . . . . . . . . . .  298.152 
Paper bags. making soft tie, J. Arkel l . . . . . . .  . . . . . .  298.lIj,Q 
Paper holder. ornamental and fly. V. G. Tansey . .  298.124 
Paper stock sorting and cleaning machine. R. O. 

& W. Moorhouse . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  298.108 
Pen holder. S. A. Hoiman . . . . . . . . . . . . . . . . . . . . . . . . . .. . 298.090 
Pen. stylogrllophlc fountain. Haring & Court . . . . . . .  298,084 
Pianos, device for cutting damper felt for, J. 

Swenson . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  298.040 
Plil forming machine. A. H. Wirz . . . . . . . . . . . . . . . . . 298.148 
Pills. tablets. etc •• macbine for maklng. Wirz & 

Rausch . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  " 298.328 
Pipe. curved. J. l!'. Bennett . . . . . . . . . . . . . . . . . . . . . . . . .  298.01>9 
Pipe wrench. J. Doyle . . . . . . .. . . . . . .  , . . . . .  . . .  . .  . .  . . . . .  298,294 
Planing machines. tool esci1latiug >device for. J •. 

Angus . . . . . . . . . . .  . .  . . . . . . . .  . . .  . . . . .  . . . .  . . .  . . . . . . . . . .  298.269 
Planter. check row corn. Weber & Friedman • • • • • •  298.139 
Planter cheCk rower. corn, C. S. Locke . . . . . . . . . . .  298,003 
Plow. G. P. Bascom . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 298.151 
Plow, P. H. Starke (rl . . . .  . . . . . . . . . . . . . . . . . . . . . . . . . . . 10.477 
Potato digger. S.  D. Brown . . . . . . . . . . . . . . . . . . .. . . . . . 298.064 
Pot .. to digger. F. A. Paul . . . . . . . . . . . . . . . . . . . . . . . . . .  298.022 
Powder IJask charger, H. T. Hazard . . . . . . . .. . . . . . . . .  298,085 
Power. See Tread power. 
Power. device for transmitting. J. A. Sherman .. . . 298.817 
Press. See cotton press. Lever press. Seal 

press. 
Printing machine Inking mechanism. G. A. Wil-

son . . . . . . . . . . . . . . . . . . . . . . . . .. . . . . , . . . . . . . . . . . . . . . . .  298.147 
Printing machine. lithographiC, E. Jaeck . . . . . . . . . .  298.092 
Printing machine. web. L. C. Crowell . • . • . . . . • • • • • .  298.182 
Printing press feed guide, J.  Blocher . . .  . . . . . . . . . .  298.164 
Propelling apparatus for vessels, A. C. De los 

Rios . . . . .  . . .  . . . . . . . . . . .  . . . . . .  . . . . . . . . . . . .  . .  . . . . .  298.234 
Propelilng canal boats. G. R. Taylor . . . .  • . . . . . ... . .  298,185 
PuddilnK furnaces. coollnll' sbiel d  for. E. W. 

Hickman. . . . . . . .  . .  . .  . .  . .  • . .. . . . . . . . . . . . . . . . . . . .  298,203 
Pulley bracket and block. Schneider & .Pfanne . . . . 2118.241 
PumP. J .  G. Irving . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  298,:/O!! 
Pump ftxture. cbaln. A. S. Wright . . . . . . . . . . . . . . . . . .  298.aso 
Pump. steam. G. McFeely (rl . . . . . . . . . . . . . . . . .  . . . . . . .  10,475 
Rack. See Book rack. 
Railway rail. T. Breen . . . . . . . . . . . . . . . . . . . . . . . . . . . .  2117.965 
Railway signaling apparatus. C. H. Jackson . . . . . . . 298.209 
RaHway switch signal. Alexander & Wheelbouse. 298.151 
Rake. W. Barry .. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  298.156 
Ram. hydrauUo. J. B. yeagley . . . . . . . . . . . . . .  298.262. 298.268 
Refrigerating car and chamber, E. Hamilton . . .  . •  298,088 
Refrigeratlve furnace, J. W. Galvin . . . . . . . . . . . . . . . .  298.297 
Rheostat, J. Doyle . . . . .  . . . .  . . . .  . .  . . . . .  . . . . . . . . . . . . . . . 298,073 
Ring. See Jewelry ring. 
Rock drills, pipe casing for submarine. C. A. Ster-

ling . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  " . . . .  . . . . . . . .  298,251 
Robe holder for vehicles. G. H. Cbappel1 . . . . . . . . . .  298.178 
Roller mill, N. W. Holt . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 298,206 
Rotary meter. J. A. Peer . . . . . . . . . . . . . . . . . . . . . . . . . . . .  298.230 
Rubber fabrics. jOining. r. B. Kleinert . • . . . . . • . . • .  298.095 
Sash cord fastener. ·S. H. Russell . . . . . . . . . . . . . . . . . . . . 298.122 
Sash fastener. R. MOCahe . . . . . . . . . . . . . . . . . . . . . . . . . . . . 298.106 
Saw. H. W. Peace . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  298.115 
Saw guide. W. H. 'Dalby . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  298.293 
Saw mil l .  circular. W. J. F. Liddell (rl . . . . . . . . . . . . .  10.471 
Saw mill feed mechanism. E. T. Gardner . . . . . . . . . .  298,196 
Scale. E. R. Pulfer . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  298.118 
Scraper, road. L. Lamborn . : . . . . . . . . . . . . . . . . . . . . . . . . 298.097 
Screen. See WindOW screen. 
Screen frame. G. Phllllps . . . . . . . . . . . . . . . . . . . . . . . . . . .  298.116 
Seal. E. J. Brooks. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  298,188 
Seal press. E. J .  Brooks . . . . . . . . . . . . . . . . . . . . . . . .  . . .  298,264 
Seaming plush back fabrics. L. S. Cox . . . . . . . . . . . . . . 298.268 
Separator. See Centrifngal separator. Grain 

separator. 
Separator for peas. etc . •  R. D. Gladney . . . . . . . . . . . .  298,299 
Sewer trap. T. Watkins . . . . . . . . . . . . . . . . . . . . . . . . . . . .  298.040 

Sheaf gathering and shOckIng macb1ne, S. C. I Tobacco. smoking and chewing. G. W. Gall & AX. 
Minear . . . . . . .. . . . . . . . . .. .. . . . . . . . . . . . . . . . . . . . . . .. 298.11)'j I 11.155, 11,166 

Sheet metal vessels. handle .attachment for. Tobacco. smOking and chewing. P. H. Mayo & 
Krippendorlf & Marsh . .. . . . . . . .. . . . . . . . . . . . . .. . .  298.804 Bro . . .  : . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  11 .169 to 11.174 

Sheller. S'ee Cocoanut sheiler. . 
' Tobacce. snulf. cigars. cigarettes. and cheroots. 

Sbelllng and grinding milchlne, Wilcox " BOts- ping. twist. and smoking and chewing. C. W. 
ford . . . . . . . . . .. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  298.260 Van Al stine . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  11.162 

Shelving, adjustahle, R. F. Stocking . . . . . . . . . . . . . . . . 298.129 Watch. Waterbury Watch Company . . . . . . . . . : . . . . .  11,168 
Ship's hull and propeller. Z. Oram 

.

. • • • • • • • • . • • • • • • • •  298.019 
Sblrt, S. Conde . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  298.178 
Sboe uppers, gange for goring. W. B. Kinsley . . . . .  297,998 
Show case, T. F. Curley . . . . . . . . . . . . . . . . . . . . . . . . . . . . 298.183 
Sickle grinder. C. W. C laybourne . . . . . . . . . . . . . . . . . .  298,176 
Signal. See Railway switch signal. 
Skate, r6ller. C. F. Morse . . . . . . . . . . . . . . . . . . . . . . . . . . . .  298.110 
Skate. roller. W. C. Vanneman . . . . . . . . . . . . . . . . . . . . . .  298.323 
Slate. school, W. D. Heyer . . . . . . . . . . . . . . . . . . . . . . . . . .  29'1.996 
S lotting machines, tool oscillatioog device for, J. 

Angus . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  298.26'1 
Soda, obtaining. J. Townsend . . . . . . . . . . . . . . . . . . . . . .  298,256 
Soda water apparatus. A. Bertelli . . • • . • • . • • • . . . . • • •  298.161 
Sol dering machine. Hausheer & Meyenberg . . . . . .  297.993 

Spark arrester. J. S. Park . . . . . . . . . . . . . . . . . . . . . . . .. .  298.229 
Spinning frame spindle bolster. A. Aldrich . . . . .. . .  297,969 
Spoon, J. Bergfels . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  298,159 
Spring. See Vebicle spring. 
Spring and weight motor. A. Lewis . . . . . . . . . . . . . . . .  298.001 
Station indicator. H. E. Bisseli . . . . . . . . . . . . . . . . . . . .  298.162 
Steam apparatus, rotating jolilt mechanism for. 

E. Wright . . . . . . . . . . . . . . .  : . . . . . . . . . . . . . . . . . . . . . . . . .  298.049 
Steam engine, W. Golding . . . . . . . . . . . .  . .  . . . . . . . . . . .  298.081 
Steam generating apparatus. W. A. Pentecost. . . . .  298.024 
Steel melting furnace. open hearth. C. M. Ryder. 298,028 
Stone and marble. manufacture of arti1lclal. H. 

A. Daniels . . . . . .  . . . . . . . . . . . . . . . . . .  . .  . . . . . . . . . . . . . .  2117.971 
Stone dressinll machine. N. J. Swayze . . . . . . . . . . . . .  298.182 
Stone, manufacturing artificial . Randle & Turner 298,028 
Store service apparatus, automatiC. J. H. Good-

fellow. . . .  . .  . . . .  . . . .  . .  . .  . . . . .  . . . . . . . . . . . . . . . . . .  297.987 
Sngar and ougar manses. metbod of and appara-

tus for mashing. A. Fesca . . . . . . . . . . . . . . . . . . . . .. . . 297.918 
Sugar. etc., device for loosening. J. S. Lash . . . . . . . . 298.099 
Suspender end. M arcus & Anlsz . . . • . • • • • • • • . . . . . . . . .  298.009 
Suspension jack for removing journal boxes of 

cars. J. M. Garverick. . . . . . . .  . .  . .  . .  . . . . . . .  . . . .  . . .  298.298 
Switch operating mechanism. J. D. Stanwood . . . . .  298.038 
Tap wrench. N. Sawyer . . . . . . . . . . . . . . . . . . . . . . . . . .  298,029 
Telephone exchange. mechanical. G. F. Shaver . .  298,243 
TelephoniC transmitter, H. Clay . . . . . . . . . . . . . . . . . . . .  298,286 
Thrashing machine straw stacker, D. D. & P. J. 

Sprague . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  ; . . . . . . . . . . 298.250 
Thrashing machines. clover bulling attachment 

for. A. L. Gates . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  298,196 
Tile machine, W. Lewis . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 2\18.002 
'rne mould. drain, C. B. Hewitt . . . . . . . . . . . . . . . . . . . . .  297.995 
Tin cans. utilizing. B. F. Mech ling . . .. . . . . . . . . . . . . . .  298.221 
TQbacco caddy, sheet metal. E. H. Striker . . . . . . . .  298,255 
Tobacco transporting rack. W. Sternberg . . . • . • . • .  298.262 
Tombstone picture case. Holloman & Green . . . . . .  298.069 
Toothpick device. J. Holl'man . . . . . . . . . . . . . . . . . . . . . . .  298.087 
Toy. J. A. Crandall . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  298.289 
Toy, alphabetical. J. A. Crandall . . . . . . . . . . . . . . . . . . . . 298,290 
Track cleaner, car. Holden &; Coe . . . . . . . . . . . . . . . . . .  296.088 
Trrch clearer. IV. Dunbar . . . . . . . . . . . . . . . . . . . . . . . .. . . 298.295 

A printe.l copy of the specU!<iatlon and drawing of 
any patent in the foregoing list. also of any patent 
Issued since 1866. will be furnished from tblo olllce for 2Ii 
cents.. In ordering please state the number and date 
01. the patent desired. and remit to Munn & Co .. 361 
Broadway. New York. We 0.180 furnish oopies of patents 
granted prior to 1866 ; but at Increaned cost. an the 
specU!cations. not being printed. must be copied by 
hand. 

Can adian Patent" may noW be obtained by the 
Inventors for any of the inventions named In the forse 
going lIst. at a cost of $40 each. For full instruction
address Munn ". Co . •  361 Broadway, New York. Other 
foreign patents may also he obtained. 

Inside l-alre, each I 0 8el"tion • • •  ,..� cents a Iiue. 
Bacl. FaKe, eaoh in"et·ti on • • •  $ 1 . 0 0  a l ine. 

(About eight words ttl a line.) 
Engravings may head adver tisements at the same rate � linel lYy measurement. as the letter '[Y/·e8s. Adver

ti8emen.ul must be received at publication qtfice as early 
as T kur8df%!l morning to appear in newt issue. 

P E R I N  BA N D  SAW BLA D ES, Warranted _erlol' to all others e .. quallftl,jln • 

... 'NDlf"OrD&Uu of teJ'Jlper, and general, aur._ ."".". One Perl'll Saw outwears three ordinary saws. 

NEW BOOKS. 
Fahi:s •. �it-t·m�����rr.)�!. t�e El�CriC �·ele�pb. 

$3� �mI8Iey. A. T.-Iron Roofs. 5O drawlngs to a �e 
ocale. Small folio. . . . 

. •  $�I:OO 
Work"h� Recelpt".-Thlrd series. Electrical and 
• Metallu cal Subjects. •. • • • $2.00 
Smi th. • J.-Work-measlJ.1'ing Machines, as applied 

A t
oJ!�a��.1 Fe������lectro-me.;'Urin ' InstA�:�r:: �Indlng Electro Magnets. Voltaic Arc. ¥hree pamph. 

lets, eaah. . • • • • • 20 oents. 
Oif'cularB and Oatalogues 1'1'00. 

Traction engines. steering gear lor, -A. P. Broom-
en .. . . . . . . . . . . . . .. . . .. . . . . . . . . . . . . . . . . . . . . . . . .. . . .  298J09 E. & 1'. N. SPON, 35 MURRAY ST., NEW YORt 

Trap. See Sewer trap. 
TraveUng bag. C. A. Zinkand . . . . . . . . . . . . . . . . . . . . . . .  298,000 
'I'read power. E. Kilbonrn . . . . . . . . . . . . . . .. . . . . . .. . . . .  298.094 
Trunk, E. Wilson . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .. . . . .  298.146 
Trunk or box fastener. E. W. Brettell . . . . . . . . . . . . . .  298.279 
Umbrella tip oUP. J .  Matzenbaoher . . . . . . . . . . . . . . . .  298.219 
Valve. J. M. Goldsmith . . . . . . . . . . . . . . . . . . . . . . . . . . . .  2117.986 
Valve. balanced rotary. J. L. Bogert . . . . . . . . . . . . . . . . 298.063 
Valve. combined check and stoP. J. H. Blessing . •  298.061 
Valve gear • •  team engine. O. F. Howard . . . . . . . . . . .  2117,997 
Valve. puppet. H. F. FrIsbie . . . . . . . . . . . . . . . . . . . . . . . .  298.194 
Vehicle.  side bar. H. W. Moore . . . . . . . .  · . . . . . . . . . . . . .  298.016 
Vehicle. side bar. C. W. Salado . . . . . . . . . . . . . . . . . . . . .. 299,123 
Vehicle spring. J. D. Dorsey . . . . . . . . . . . . . . . . . . . . . . . . .  297.974 
Velocipede. IV. A. Lorenz . . . . . . . . . . . . . . . . . . . . . . . . . 297.217 
Velocipede treadle. P. Gendron " . . . . . . . . . . . . . . . . . .  298.079 
Ve8sel for containing aerated Iiqulds. J. P. Has-

. kins . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . " . . . . . . . . . . . . . .  2117.992 
Vessels. attachment of lips and spouts to. Milli-

gan & Mouhot . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  298,222 
Vessels. attachment of lips and spouts to. Mouhot 

& Milligan . . . . . . . . . . . . . . . . . . . . . . .. . . . . . . . . . . . . . . . . .  298,8(]S 
nse. bench, W. H. Northall . . . . . . . . . . . . . . . . . . . . . . .  298,� 
Vise jaws, die for making. J. Cain . . . . . . . . . . . . . . . . . .  298.986 
Wagon running gear, P. Gendron . . . . . . . . . . . . . . . . .  298.078 
Wagon. spring board. H. L. Sherwood . . . . . . . . .. . " 298.246 
lVatch case, Harman &; Skidmore . . . . . . . . . . . . . . . . .  298.197 
Watch ease center. J. C. Dueber . . . . . . . . . . . . . . . . .  29'1.976 
Water closet, C. F. PIke . . . . . . . . . . . . . . . . . . . . . . . . . . 298.310 
W ater cooler. J. E. Welllng . . . . . . . . . . . . . . . . . . . . . . . .. 298.140 
Water. purification of. A. R. Leeds . . . . . . . . . . . .. . . .  298.101 
Wbeel. See Locomotive wheel, 
Wh!llletree. E. R. Annable . . . . . . . . . . . . . . . . . . . . . . . . .  297,960 
Whip, S. Baker . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .. . 997.962 
Window screen, J. K. Proctor . . . . . . . . . . . . . . . . . . . . .  298.811 
Wire barhlug machine. P. P. Hill . . . . . . . . . . . . . . . . . .  298,204 
Wire barbing machine. D. C. Stover • • . . . . . .  · • • • •  '" 298.181 
Wire clotb. labeled. C. Swlnseoe . . . .  " . . . . .  . . .  . . . .  298.lll3 
Wire coating preparatory to drawing, B. F. Aiken. 

Jr., et al . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .. . . . 298,051, 
Wire cutting machine. W. H. S .. vage . . . . . . . . . . . . . .  298,240 
Wire wrapping or covering machlue. C. Conner . . .  298.179 
Wrench. See Pipe wrench. Tap wrench. 
Wrench, :N. W. Vandegrift . . . . . . . . . . . . . . . . . . . . . . . . . .  298.043 

DESIGNS. 
Burial caaket, 1.  G. Hatcher . . . . . . . . . . . . . . . . . . . . . . . . . . 14.98'1 
card. back of game. L. L. Smith . . . . . . . . . . . . . . . . . . . . .  14.991 
Card. Christmas. R. Sneider . . . . . . . . . . . . . . . . . . . . . . . . . 14.992 
Collin tablet. O.  McCarthy . . . . . . . . . . . . . . . . . . . .. " . . . . 14.989 
()l1ltlvator knife. I. A.. Packard . . . . . . . . . . . . . . . .  . .  . . .. 1 4,990 
Envelope. R. Sneider. . . .  . . . . . . . . . . . . . .  . . . . . . .  . . . . . .  14.998 
Mouldlng. l. G. Ratcher . . . . . " . . . . . . . . . . . . . .  " . . . . . .  14.\l!8 
Stationery cane. J. F. Tannatt . . . . . . . . . . . . . . . . . . . . . . . .  14.1194 

TRADE MARKS. 

CHAUDIERE BRIDGE, OTTAWA.-DE
:�:� oC:': :�:m= �;�b,.t:,�f� f=y;:,: 
the dangers of the undertaking. one of the boldest con-f:����J�t h.pg:t �U'::�y�mete�f� r�3'fe���� 
iron superstructure. 2,154 feet ; total length of liridge 
from shore abutments 3,40(] feet ; cost. $310,000. WUh 
three lIJustratlons. giVl� perspective view of bridge. 
��e�� 1��:.f1n v�CI�ri:�i�iI�l:r s�f.:�� MJ!lNT. No. 283. Price 10 oents. To be had at this olllce 
and from all newsdealers. 

��M� 
THE NE W REMED Y FOB 

D1JBA.LGIA., RHEUllA.TISM, GOUT, SCIA.TICA. 
NERVOUS HEAD-ACHES. ETC., ETC. 

Tonga Is a product of the Tonga or Friendly Islands, where It lias long been used as a domestic remedy. � Is a combination of Tonga with sall
'lylates and has the endorsement of the medical profes.lon through all the l eadin g medical Journals. Is taken internally to counteract cause of complaint. and not Intended merely to allay Bymptoms . It contains no opium In any form whatsoever. and leaves no Un.JlleaBant or injurious reactionary effeots Dr. Park Ritch ie, of St. Paul . states : 

Sewing machine. buttonbole, J. H. Palmer . . . . . . .  298.228 Bats. Indian clubs. etc., base ball. A. J. Reach 

".Am prescribing � with satisfac· 
tory NIt"tS. For the indejlnite aches and pains 01 nervous patients it is superior to any other ano· 
dyne. For nervous headache it is almost a specjjic." Sewing machine. cabinet. J. Bolton . . . . . . . . . . . . . . .  298.277 &; Co . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  11,159 

Sewing machine. carpet, A. B. Smith . . . . . . . . . . . . . . .  298.318 Rats. Indian clubs. etc., bane ball. A. G. Spalding 
Sewing machine for brace wiring hats. M. H. 

. 
& Bros. . . . . . . . . . . . . . . .  . . . . . .. . . . . . . . . . . . . . . . . . . .  11,1110 

RYder . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 298.814 Copies of writings. drawlnll's. BJld other dellnea-
Sewing machine · ru1Illng and gathering attach- tlono, apparatus for producing facsimile, W. 

ment .• L. Onderdonk . . . . . . . . . . . . . . .  ; . . . . . . . ... . . .  ; 298,809 F. B. Massey-Mainwaring . . . . . . . . . . . . . . . . .  , . . .  11,15'l' 
Sewing machine tension. M. H. Ryder . . . . . . . . . . . . .  298.315 Dyes. W. M. Townley. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  11.161 
Sewing macbine tension mechanism. Diamond & Felts used for hammers and action plll'ts In pianos 

Dia!. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 298.185 and organs. A. Dolge . . . . . . . . . . . . . . . . . . . . . . . . . . 11.188 
Sewing machine treadl e  and. stand. F. M. Weaver 298.2!58 Medlclue. certain proprietary. A. C. Meyer . . . . . . . . .  11,138 
Shade Ii."(ture, G. W. Steele . . . . . . . . . . . . . . . . . . . . . . . . . .  298.128 Spool cotton. Clark Thread Company . . . . . .  ll.l64 to 11 .166 
Shade roUer catch. A. A. Lothrop . ... . . . . . . . . . . . . . . 298.004 Steel bars and plates. Detroit Steel and Spring 
Shaft coupling. W. C. Crandell. Jr . . . . . .. . . . . . ... .. 298,069 Works . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .. . . . . . . . . . . . . . .  11.154 
Shaft coupling. T. E. & J. P. Golden . . . . . . . . . . . .. . .  997.985 'I'obaceo. all kinds ot manufactured, F., W. F!\lIi- . 
Shaping machines. tool oscillating devioe for, J. f ner & Son . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  11;16'1 

Angus. . . . . .. . . . . . . .. . . . . . . . . ..... . . . . . . . . . . . ... . .  298,268 l Tobacco. smOking, J. G. ButJllr & CO . . . . . . . . . . . . . . .. 1l.l/l8 

Full directions on bottle. PRICE ONE DOLLA.R. 
For Sale by all Druggist .... . 

SCIENTIFIC AMERICAN SUPPLE. 
MENT. .AJ1Y desired baCk number of the SCIENTIFIC 
AMERICAN SUPPLEMENT oan be had at tbls olllee for 19 centa. Also to be had of newsdealers In an parts of the country. . 

ROOFING 
For ,buI1d1nl!s of every description. Durable. light. 
easily applied. and 1>Iexpensive. Send for sample. 
N. 'LCOAL TAR CHEJIIICALCO .. I0Warren St., ·New York. 

© 1884 SCIENTIFIC AMERICAN, INC



Valuable Books 
FOR 

PAI NTERS �i'� VARN ISHERS .  
A rlot.-A Complete Guide for Coach Painters. From 

tbe Frencb of M. Arlot. Coacb Painter. By A. A. Fes· 
quet. rI'o which is added information respecting the 
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ain. l tmo. . . . • • . $1.25 
A n d l'c8.-A Practical Treatise on tile Fabrication or 

VOlatile and Fat Varulshes, Lacquers, Siccatives, and 
Sealing Waxes. lj"rom the German of Andres. Winck� 
IeI', and Andes. By Wm. T. Brannt. Illustrated. 
12mo, . . . •  . .  $2.50 

( !a l l i nghnul .-Sign Wri ting and Glass Embossing. A 
com plete practical illustrated manual of art. 1�1f.&! 

D av i dson .-A Practical Manual of House Painting, 
�������a' �la���

l
�
n
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wood engavlngs. 12mo, . . . . $a:oo 
P a i n ter, Gilder, and Varnisher's Companion. contain
ing the Arts of Painting, Gilding. Varnishing, Glass 
�\���:
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Jo��U��lgti�:

r
��������s���:�a������� 

Contrast of Colors, etc. 12mo, . • . $1.50 
Riflitu lt.-A PracUcal '11reatise on the "M anufacture 

of Colors for PaInting. From the �'rencb of HiJrault 
��g, �����es�Y . .A.. A .

. F
esq�et. c�emls�. 8O e�gravl

$f.� 
rlrThe above C>r any 0/ our BoOks sent by mail, free of 

Postage, at the pubticatwn prices, to any address in the 
world. 

IarOur new and enlarged catalogue of Practical and 
Scientific .Books, 96 pages 8vo. and our other catalogues, 
the whole �overing every branch of Science applied to 

���t�ft:b:
e
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e
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nls.one in any 
H ENRY CAREY B AlU]) & CO., 

Industrial Publishers, Bookse]]ers, and Importers, 
81U W A LN UT STJtEE'l" PHILADELPHIA, P A. 

ELECTRI.CAL BOOKS. 
JI���:��17sEf:�1'��i r.:g�n�P�:�:I�cS�:,�J:fdu�he�: 
Applications, givJng 'J' i r l cs, C on ten ts, Ocscl'i p l i u lI S ,  and PI'ices of the principal works on 'relcU'l"nphy ,  
'l' e l cl) h o n y ,  E l ect ric "ight i n�, El ecu·o-M.,tal
I U I'flY, I�tc , mailed fl'ee to any address. Send for a 
copy. l l o o l{ s  011 ElecU' i c it}', or any other subject, 
mailed. postage pl'cJ)ni d,  to IL l l y  uddt'ess i n  the 
,vo l' l d, Oll receipt of the price. 
'V , J. JOHNS'l'ON,  Pub.,  9 llI II J'l'ay S t . ,  N, Y. 
WATER-GA S . -A PAPER EXPLAI N ING 
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tion thn,t its manufacture now holds. 00nta,ined in SCI
ENT IF I C A M I£U, IC.AN SO PPLEi\I !I:N'l" No. 393. Price 10 
cents. '1'0 be had at this office and frQID a l l  news-
dealers. ' 

OPIUM Morphine I1ablt Cured In 10 
fA> 20 day". No pay till Cored. 
DR. J. STEPHENS, Lebanon, Ohio. 

N E RVOUS DEBI LlTYq��k��� 
'l'RENCH HOSPITAL METHOD. New to America. 
()lvJaI4l Remedial Aa:eney, 1 60 Fuiton St .. New Y orlr 

266th ED IT ION .  PR ICE ONLY $ 1  
B Y  M A I L  POST P A I D .  

KNOW THYSELF 
A Great Med ica l  Work o n  Manhood 
Exhausted Vitality, Nervous and Physical Debility, Pre
mature Dec)1ne in man, Errors of Youth, and the untold 
miseries resulting-from indi�cretions or excesses. A book 
for every man, young. middle�aged, and old. It contains 
125 prescriptions for all acute and chronic diseases. each 
One of which is invaluable. So found by the author,whose 
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tiful �"l'ench muslin, embossed covers, full gil t ,  guaran
teed to be a finer work in every gense-mechanical, l iter-
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tbe "utbor by tbe N ational Medical A ssociation, to tbe 
Officers of which he refers. 
a��b�� ���
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t
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n
:h':':"i� don. Lancet. 

'l'hel'e is nO member of society to whom this book will 
not be useful , whether youth, parent, guardian, instruct. 
or, or clergyrnan.-Arflonaut. 

Address tbe Peabody Medical Institute, or Dr. W. H. 
Parker, NO. 4 .Bulflnch St.reet. Boston, A{a-ss., who may 
be consu lted on all diseases requiring skill and eXJ:.eri-
��fneedc���n�i�r�¥b:fln��gl!s�t����i��ts H E  A L �ve 
specialty. Such treated successfully THYSELF  without an instance of failure 

PAT E N T S .  
JlI E::;SRS. MUNN & co. ,  in connection with the pub· 

lication of t.he �CIEN TIFlC AM lr,}UCAN, continue to ex
amine ImPl·OVemcnts. and to act as Solicitors of Patents 
for Inventors. 

In this l ine of bnsiness they have had thirty·eigl!t 

years' experience, and now have unequaled factlitie8 for 
the preparation of Patent Drawings, Specifications. and 
the prosecntion of Applications for Patents in the 
United States, Canada, and Foreign Countries. Messrs. 
Mil l'" & Co. also attend to the preparation of Caveats, 
Cepyrights for Books . Lahels. Reissues, Assignments. 
and Reports on Infringements of Patents. .� II  business 
intrusted to them is done with special care and prompt
ness, on very reasonable terms. 

A pamphlet sent free of charge. on application, con· 
taining full information about Patents and how to pro
cure them; directions concerning Lnbels, Copyrights, 
Designs, Palents, Appeals, Reissues, Infringements, As· 
signments, Rejected Cases, Hints on the Sale of Pa
tents, etc. 

We al�o send. free Qf charae, a Sy",opsis  of Fore ign 
Patent Laws, showing the cost and method of securing 
patents in all tbe principal countries of the world . 

1,. U N N  4: C O . ,  Solleitors 0 "  Patents, 
361 Broadway. New York. 

B R ANCH OFFICE.-Corner of F lind 7th Streets, 
Washingl on .  D. C, 

1titutifi t �tutri tatt. 

h.���E���H�t}2�!�� o}�t�9£��fM �r:LO 
T E N S I L E S T R,E N G T H, 3 9 . 2 9 2 LbS T O  T H E  5 Q U A I\ E  I N C H  E L A S T I C I T Y  9 .71 8 . r ol\  S A L E  T O  
T H  E TR,ADE  I N I N e  OTS.1HIS M ETA L CAN B E  U S E D  ,OI\ANY AND ALL PUI\POSES  AOO�fSS 4 0 2  WALNUT 5 '  PHILADElPHIA 

RUBBER BACK SQUARE PACKING. 
BES'l' I N  '!' H E  W O n. I . D .  

F o r  Packing t h e  Piston Rods  and Val ve Slems o f  Sleam Engines and Pumps. 
B represents that part of the packing whicb. when in use. Is In contact with the Piston Rod. 
A, the elastic back, which keeps the part 11 against tbe rod with sufficient pressure to be steam-tight, and yet 

creates but little friction. 
Tbis Packing is made In lengtbs of about 20 feet, and of all sizes from � to 2 incbes square. 

N E W Y O R K  B E L  T I N C  &. P A C K I N C  C O . , 
JOHN H. CHEEVER. Treas. N o s .  1 3  &. 1 5  Park Row, o p p .  Asto r H o u se N ew York. 

TilE JlOLLAND LUIBR(JA'l'OR, VISlIH.E nnop 
Is guaranteed to be 1 .  A perfect insurance 

against the cutting 0 1  

X�����:t8VS;�:d�� �h� enl.inI�· will pay lor it&elt in six months, in the saving 
Of3�ihco,��hani�!��ki��'re 
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��: f� two 8�rokes per millute, 

thus increasing the power of the engine. M'f'dby Holland & Thompson, 2 1 1  River St., Troy , N  .Y.  

HYDRAULIC ELEVATORS AND M O -
tors.-A ·paper by B. F. Jones, discussin� some .of the 
questions involved in the use of e l eva.tol's and water 
motors tha.t part.icularly concern towns supplied by 
direct -pumping, and showing how the author has been 
�t��1�� ftie
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t l�as�,�fi: 
'£ I ]' I C  AM E LLIC AN SUPPLEM Ir.NT, No. 39:l. Price 10 
cents. '1'0 be bad at tbls office and from all newsdealers. 

WESTON DYNAMO ·ELECTR IC MACHINE 
l'he underSigned, sole agents for th e  abOve machine 

lor 

ELECTROPLATING AND ELECTROTYPING, 

EII�I['" 1l211D)1'�lIJt�TllE "ND C LAY RETORTS ALL SHAPES 
If �!llj!b !QJ��J�rl', ::::: B O RGNER & O'BRIEN .::::: 

23 � S T ,  All V E  R A C E ,  P H I LAD E L P H I A  

HOME OF THE IND USTRIAL USES O F  
t h e  Culci.um Compounds.-Four lectures b y  Thomas 
.Bolas, }'.C.S. I. Distribution and occurrence of ca1cium 
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Practice. Influence of foreign bodies on its quality. 
Most favorab l e  conditions for the decomposition of cal
cium carbonate. 'Cements and their uses. Lime as a 
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few of the industrial and economic uses of lime. III. 
Sulphate of lime. Its occurrence in nature. Gypsum 
and. alabaster. � Plaster of Paris, its preparation and 
uses. Setting of plaster, its physical and chemical as· 
pects . Scientiflc prinCip l e s  involved in SOme of the 
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their uses. The phosphorescent sulphide . time soaps. 
llIeachlng powder. Phospbates of calcium. Tbe hard
ness of water. Contained in Scn'::N'rIFIC AM �RIC4 N 
SUPPL"MEN�" Nos. 3�7, 3�S, 3�9, and 330, Price 
10 cents each, or 40 cents for tbe series. �l.'o be had at 
thIs office and from all newsdealers. 

HIRES '  
IMPROVED ROOT BEEn.. Pack
age, 2;'1c. Makes 5 gallons of a delicious 
sparkling and · wholesale bevernge. 

receipt of �;'Ic. 
S
8�'1:�M�fs�'M���ey.

r 1.���,1bil:,:lp"a� 
refer to all the prinCipal Stove Manufacturers, Nickel 
and Sliver Platers In the country. Over 1,500 now in nse. PURE WATER FOR PHOTOGRAPHIC 

Are also manufacturers of l�ure N i cl{c l  A n odes , Pa��·;i't��?r�
p�i�rat� o� ��ft� :Jcf��a:�� ig;m�

b
��i��11� 

Nickel Salts, Po l i �h i llg Coulpositio11 8 of all kinds, ��rnfa����gi:%�����e
ic �

l;:�:���!� 'Si�����iteli:����g: 
and ever! variety of supplies for Nickel, Silver, and 

36 0 .  Price 10 cents. To be had at tbis office and from Gold P latmg ; also, Bronze and Brass Solutions. Com� all newsdealers. 
plete outfits for plating. Estimates and catalogues fur-

I 
. 

nished upon application. Good poi n t  to establ i sh mallfactol"ies to supply 
the rapidly developing Nortbwest, Inducements 

oJrered. Address HANSON VAN W I N KLE & Co. 
S O L E  AGEN TS NEWARK, N J 

N ell" 1.' ork Office,  9:: alld 94 L i bel· t y  :St. 

DEODORIZATION OF IMPURE SPIRITS 
by Electrolysis.-Descrlption of MM. Naudln and Schnei
der's new and effectIve electrolytic process for rectify. 
l�� �,�cJ�r�w ��I�I��nU{ f���a�tr"J�;d ��i��� g� ����: 
Ions of alcohol. Contained in �CIE 1" TI F I O  A M ERICA N 
SUPPLEMENT. No. 3'1 3 .  Price 10 cents. '1'0 be had at 
this office and from all newsdealers. 

THE NEW YORK AND BROOKLYN 
Brld�e.-A summary of the dominant features of this 
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plan accepted. Beginnmg of the work. Construction 
and sinking of tbe catssons. The towers. The anchor. 
ages. Details of cables and mode of suspension. The 
floor system. Approaches ; stations j cars, and moving 
cars. Principal Items of cost. Illustrated with ten fig
ures. Contained in SCIENTIFIC Al\uUtlCAN SUP I 'L E
MENT. No. 393, Price 10 cents. '1'0 be bad at this office 
and from all ·newsdealers. The same number contains a 
biograpblcal sketch and portrait of Mr. J obn A. Roeb
ling. the desfgner and tirst superintending engineer of 
tbe great New York and Brooklyn Bridge. 

FOR SALE  A VALUABLE PATENT. A 
• rare chance. Small capital only re

quired. Address P. O. BOX 136, Fitchburg,:Mass. 

IRON AND Sl'EEL. -INAUGURAL AD-
dress of Bernard Samuelson, M.P., before the Iron and 
Steel Institute. The world's production of pig iron . 
Heat of blast. Wonderful uses and demand for iron and 
steeJ. Progress of Bessemer steel. Latest improve
ments in iron making. :-:;teel rails 150 feet long. Basic 
stee l .  The patent laws. Growtb of tbe SIemens-Martin 
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�1gantic steamer. Hema.rkable machinery and fOOls. 
Future of i ron and steel. Railway demand for iron and 
steel. RelatJons between employers and workmen. 
Contnined in SC UC N T U � J C  A M ERICAN SUPPLKMENT, No. 
a88. Price 10 cents, 1'0 be had at this office and trom 
all newsdealers. 

CHIPPENDALE F (JRNITURE .-ILL US-
trations of some of the more characteristic and repre .. 
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scriptions of tbe same. Witb nine fil<ures. Contained In 
SCI ENT I FI C  A M E ItICAN tsUPPL>:MENT, No. 389. Price 
10 cents. To he had at tbis office and from all news
dealers. 

THE MINERALOGICAL LOCALITIES 
In and around New York Clty.-By Nelson H .  Dnrton. 
A valuable pa£er, showing the various 10caUties with in a 
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tained in SCI lr.NTIJnC AME H. I 0A N  SUPPLEMENT, Nos. 
:144. 349. and :Uj3, Price 10 cents each. or 30 cents 
for the series. To be had at this office and from aU 
newsdealers. 

The IJlOSt successfu I Ln bl'i catol' 
fO J' Loose Pu l l eys i n  u sc .  

VAN DUZEN'S PA'!'EIST 
L O O S E  P U L L E Y  O I L E R . 
Hlghly recommended by those wbo 
have used tbem for tbe past two 
years. Prices very reasonable. Every 
user of machinery should have our 
.. catalogue No. 65 jH sent free. VAN DUZEN & TIFT, CIncinnati, O. 

Secretary, Board of Trade, St. Peter, Minn. 

THE PRODUCTION OF FIRE . -AN 
Interesting paper, describing the metbods employed in 
ancient times. and among savages at the present day, 
of procuring fire by mechanical means. Ulustrated with 
four figures. Contained in SCIENTIFIC AMER1CAN SuP. 
PLEMENT, No. 39�. Price 10 cents. To be bad. at this 
office and from all newsdealers. ----------------------

MILLIONS CAN BE SOLD ' If Its 
I new and 

useful. What have 
you goM Describe fully or send 

sample prepaid. I keep 1 5  tra,"elers eonstanUy ostabllshlng 
�unty agents and ean !iI"J I any good thing rast. This 1 s your <:hance. C E O .  P. B E N T  9 81 J ackson St . •  Chicago. 

CHEMISTRY OF BUILDING MATE-
rials. 'l'he bearings of chemical science on certain promi-
fl�;s����:!���:��rft����t�l P��gf:,
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the above-named materials, their characteristics, and 
directions for ascertaining their presence in any mineral. 2. Examination in detail of the several varieties of stone 
�g�:i-

d
c���ri��:rit�'a�DJ�h:�r ��ea���t�;cf�����r�te�: 

ties. Contained in SC I E N TIFIC AME ltICAN SUPPLI�M J!:1"T, 
No. � 7 9. Price 10 cents. To be had at this Office and 
from all newsdealers. 

Telegraph and Electrical 
SUPPLIES 
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catalogue c. E. ,JONES ." B RO. Uioclnnatl, O. It is importa.nt to us that you mention this pa.per. 

EXPERIMENTS IN ACOUSTICS. - A 
valuable paper containing accounts of an interesting 
series of acoustical experiments made by Mr. A. C. En .. 
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volved In which is believed to be capable of development and application to the improvement of Bound in build .. 
tngs not properly planned for that 

J
urpose. The system 
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interfere with architectural arrangements. Contained 
In BCIEN1.'IF I C  AMERiCAN SUPPLEMENT, No. Z47. 
Price 10 cents. To be had at this office and from all 
newsdealers. 

ALLE��g� CASTINGS FROM SPECIAL E:RN S 
C;-OEVLlN •• CO f i N E  TINNING J� PA1T 

� � 1\ Q AND FINE GRAY I RON .... LSD ST EEL 
.;) (..II F IN ISH ING . ',NINc  J THOMf'lEHIGH AVE & AMERICAN 5T PHllA � 

HIGH RAIL WAY SPEEDS. - BY W, 
Barnet Le Van. Description of trial trip of the " new 
departure " locomotive No. 5,000 (made by: Burnham, 
Parry & Co.), from Pbiladelphia to Jersey City and re-
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bOiler. Water consumed. Best speed made. 81 miles 
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A�mlUC A N  SUPPLEMENT, No. 240. Price 10 cents. To 
be had at this office and from all newsdealers. 

AGENTS ���
a
�n�� �n�\¥,S:� ����y.

tr
rg'j,��f-n .. 's mlm. No  peddling. Sold from sample. Speci

men sheets, showing plan of book. wltb all particu
lars, by return mai l .  Address 
H. W. PAMPHlLON, Publisher. 30 Bond St., New York, 

IIDlLargel New, Embossed border Chromo Cards, all gold, 
lver,motto and hand, name on, IOc. , 13 ph. $1 .  Agts' 

latest. samples, 10 cu. L. JONES ..\: CO., Nas6!Lu, N. Y. 

PERFEC7' 
NEWSPAPER FILE 

Tbe Koch Patent File, for preserving newspapers. 
magazines. and pamphlets. has been recently improved 
and price redured. Subscribers to the SCIENTIFIC AM. 
ERICA?\" and SCIENTIFIC AMERICA N SUPPLEM ENT can be 
�1WJ'J
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.. SCIENTIFIC AMERICAN," in gilt. Neoossary for 
every one who wishes to preserve the paper. 

Address J4UNN & CO., 
Publishers &rr1<NTD'IC .uamCAll, 
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B L.A.S'X'. 
IRON REVOLVERS ,  PERFECTLY BALANCEb, 

Has Fewer Parts than any other Blower 
P. H .  &. F .  M .  R O O TS, Manufacturers, 

CON N E RSV I LLE, I N D. 
B. B. TOWNSEND, Gen. Agt.,22CortlBnd St. , 9 Dey St 
COOKE & CO., Selling Agts . ,  22 Cortland Street • .  , 

JAS. BEGGS & C O . ,  SelUng Agte . 9 Dey Street, 

NE'VV y<>��. 
SEND FOR PRICED CATA L O G U E. 

WATER SUPPLY OF SMALL TOWNS.-
nescl'iption of the new waterworks recently erected for 
.uPf,lylng the town of Conl;leton ,  England. Filter-beds. 
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I l lustrn ted with nin� figures. �ontained in SOI io:NTllHC 
AM I':ltICAN SUPPLEM ENT, :No. a!.� . Price 10 cents. To 
be had at this office and from all newsdealers. 
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B I B B � S  
FlrHOp1acOHHat�rs 

Mantels and Registers. 

B . C .  B I B B  & S O N ,  
Baltimore, Md. "" 

Bestworkmnllship. Lowest pricea 
guu.ru,nteed. 8endforcircula.ra. 

FIRELESS LOC OMOTIVES FOR TRAM
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III Germany for use in Juva. Illustrated with "five fig-
ures. Contained in SCn:N'l' I l n C  A: �I E ltla.A N SUPPLli:
MENT, No. 3tH . Price 10 cents. To be had at this Office 
and from aU newsdeq,1ers. 

SAVE TH E f l O O R S .  
NOISELESS RUBBER WHE ELS, 
.N(') . F�R ALL PU RPO S E S .  G�" G=--' 6 E O.  P. C LA R K, '-.ZIr'i 

W I N DSOR LO C K S. C T, 

PHOTOMICROGRAPHY.-A P.A PER OF 
interest to amateurs, showin� bow, by means of a simple contrivance which any one can make for himself. 
microphotographs may be taken without the use of a microscope or microscopic objective. IHustrated with one figure. Contained in SCI Jo:NT IFIC Al\I I':RICAN S i l p. 
Pl ,lr.MJ 'NT, No. 311 1 .  Price 10 cents. '1'0 be had at this office and from all newsdealers. 

$5 to $90 per day at home. Samples wortb $5 free. '" Address STL,(SON & Co., Portland,Maine . 

FORE IGN PATEN TS .  
Their Cost Reduced . 

The expenses attending the procuring of patents In 
most foreign countries having been considerably re
duced, the Obstacle of cost is no longer in the way of a 
la.rge proporHon of our 1nventors patenting their inven� 
tlons abroad. 

CAN.4.l)A.-Tbe cost of a patent in Canada is even 
less tban the cost of a United States patent, and tbe 
former includes the Provinces of Ontario. Quebec, New 
Brunswick. Nova Scotia, .British Columbia, and Mani
toba. 

Tbe number of our patent.ees who avail tbemselves of 
the cheap and easy method now offered for obtuin ing 
patents In Canada is very large, and is steadily increas .. 
Ing. 

ENGLA ND.-'1·he new English la .... which went Into 
torce on Jan. 1st. enab l es parties to secure patents in 
Great Britain on very modp.rate terms. A British p� 
tent includes England, Scotland. Wales, Ireland, and the 
t.:hannel Islands. Grent Britain is tbe acknowledged 
financial and commercial center of the world . and her 
goods are sent to every quarter of the globe. A good 
Invention is like l y  to reallze as much foJ' the patentee 
in England as bis United States patent produces for 
him at home, and the .mall cost now renders It possible 
for almost every patentee in thi s  country to secure a pa
tent in Great Britain, where bis rights are as well pro
tected as In tbe United States. 

O'l'lIElt COUN'J' lt l ES.-Patents are also obtaIned 
on very reasonable terms in France. Belgium, Germany 
Austria, Russia, Italy, Spain (Ule latter Includes Cuba 
and all the other Spanisb Colonies). Brazil, British Indl" 
Australia, and the other Blitish Colonies. 

An experience of THIRTY·ll:IGHT years has enabled 
the publishers of '1'HE SCIENTI>'IC A" EHIOAN to establlsh 
competent and trustworthy agencies in aU the principal 
foreign countries, and It bas always been their aim to 
have tbe bUSiness of their clients promptly and proper
ly done and their interests faithfully guarded. 

A IlampbJet containing a synopsis of the pa,ent laws 
of all countries, including the cost for each, and othe 
Information useful to persons contemplating the pro
curing of patents abroad, may be had on application to 
this office. 

lUUN N  & ( ' 0 . ,  Editors and Proprietors of TH" ::;CI
}� N TIFIC AMERICA N ,  cordial ly invite al l persons desiring 
any information relative to patents, or the registry of 
trade-marks, in this country or abroad, to call at their 
offices, 361 Broadway. Examination of inventions, con· 
sultation, and advice free. A member of the firm is 
always in attendance between tbe bours of 9 o'clock A. 
M. and 5 o'clock P. M. Inquiries by mail promptly an
wered. 
Address, lll UNN & CO., 

Pub!lshers and Patent Solicitors, 
361 Broadway, New York. 

Branch Office. c')r, F and 7th Streets, oppOSite Patent 
Omce, W 1l8hingtOn. D. c. 

© 1884 SCIENTIFIC AMERICAN, INC
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Inside l) n �e, eneh i nsel'ti oll . .. ..  "' ;') (,f-' l . I fli  a line. 
Bach: l'xure, cllc1,l i n s e r t i o n  .. .. ..  $ 1 . 00 a li n e .  

(About eight words to a line.) 
lfJngravings may head advertislmumts at the same rate 

per line, In) measurement, as the letter pres.. Adver· 
tisements must be received at publication office as early 
as Thursday mm"ning to appear in next issue. 
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E N G I N E S .  
S i m p l e, Substan t i n ] ,  Safe, EcononJ ical . 

One horse power will pump 1.000 gal lons of water 100 feet 
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PO W E R  j ) E 'l' E R lIl J N E O  BY A C'l' U A L T ��ST. 
Call and see them, or for circulars and prices address 

THE  C O N T I N ENTAL  GAS E N G I N E  CO. ,  
No.  2 3 1  BltOA O WAY, N E W  Y O R K .  

WIT HERB Y ,  RUGll- & RICH A RDSON. Manufacturers 
of Patent W ood Working M achinery of every descrip
tion. FacJlities unsurpassed. Shop formerJy occupied 
by R. Ball & co., Worcester, MaRR. Send for Catalogue. 

B�JOHMS' 
TASAIEtfl& 

LIQUID PAINTS� 
R O O F I N C ,  

Fire-proof Buildin.g Felt, 
Steam Pipe and Boller Cove rlDgs, St.am Pack. 

Ing, M i l l  Board, Gaskets, �h. at.hIDgs, 
Flre·proof Coat i n gs, Cement, .tc. 

DESCRIPTIVE PRICE LIST AND S A M PLES FREE. 

H.  W. JOHNS  M'F'G CO"  
8 7  M a i d e n  L a n e , N ew Y o r k .  

1 7 0  N .  4th St., Phila. 4 5  Franklin St., Ohicago. 

The R ider Hot A i r 
COMPRESSION 

P U M P I N G  E N O I N E 
I llL P R O V E D .  

F o r  Residences or I n st l t. u t ions. 

A b so l u te l y  S afe . 
Any house servant can run It. Has 
a record of nfne years. Send for 
., Catalogue E." 
S.A.. YER &; CO.,  

34 Dey St., N. Y .  City. 

f.  B rown's Patent 
FR ICTION 
CLUTCH. 

"",,":M:. .A.. :EJ:: .A. :a.:a.rs. 
Provldence, ){, J�  (Park St.),  Six minutes' walk West fromstatiOD. 

O ,·h r l l l n.1  nnd O n l y Builder of the  
H A R R I S · C O R L I S S  E N e I N E ,  
With Harris' Pat. Improvements, from 10 to 1,000 H. P. 
Send fo r copy E n g i neer's and Steam User's 

M a n u a l .  By J .  W .  H I l i ,  M.E. P rice $ 1 . 2 5 . 

T h e " M O N I T O R , "  
A N E W  r.lFTI N G  A N D  NON· 

LI 1"1' I N  G I N J IlC'l' O lt. 

Best Boiler Feeder 
In the world.  

Greatest Range 
yet obtained. Does 
not Break under 
Sudden Changes of 
Steam Pressure. 

A l l!l o P a l c l l t 

E J E CT O RS 
OR 

. 1tittrtifi t �mtri tatl. 
BOYNTON FURNACE CO., 94: BE EKMAN STItEE'r, NEW YORK. 

Mfrs . of Boynton's Latest Pattern Furnaces, Ranges, and Heaters . 

JENKINS' :PATENT VALVES, . 
Gate, ·A,. le, Check, and Saf. ty. 

MANUF A. Il>.p-�r? - F BEST STEAM METAL. 
A re the RCknOWledl(ed,/ rtJ� rtJ,(f;;;':;: Jrld. Have been in use since 1868, .under all possible con· 
d�� _ M� _  � � � . '1'0 avoid ilnpor . � 'dy� J vn lves nrc stamped " J e n k l l l s  Hl'OS." 

�� 0 , :H::.X :N" S  :BFl.C>S • •  � .  
. 

7' 1  J o h n  Stre '0 � Send for Price List "A." 79 Ilcl lby !;u-eet. ]Jost o n .  

James Boyd, Philadelphia. Pa. .b� (t:,4:1 .", G E N rl' S : Pond Engineerin� Co .. St. Lou�s. Mo. 
Recs Shook & Co Pittsburg Pa. ',Q,,6rJ � elker & Ryan, LouisviJe,Ky. Mariuette Il'onW 'k's Co. ,  Chicago , Ill. 
Gibson & ChI! k cinCinnati Bh1O. :'. � • alker & Son, DetrOit, Mich. Braud & Reichardc}liinneapolis, �Inn . 
Chafer & Becker Cleveland,Ohio. IV .. Craig, Chicago, Ill .  EnglJsh Brothers. liansus City. MO • 

Dunbam. Carrigan & Co., San .... J.'ancisco, Cal. Hendrie & Bolthoft' M 'f'g Co. ,  Denver, Col . 

" B L A K E ' S  C H A L L E N C E "  R O C K  B R E A K E R  .. 
Pat e n t e d  Novembel' I S ,  l S"" �'.  

For :l'J n e f utnln Rond making, Bal l asting of Rai I roads. Crushing O l'CS, u s e  of 1 " 01 1  F l I l'nn ces, etc, ' ltapid ly supersedinl! our ol/.:ler Style.>: of Bla.ke Crusher on a.ccount of i ts superior sflrengthi effici.
ency and s-implicit;y. Adopted by important RaHway and _Mining Corporations. Cities. and � OWDS. 
First Class Medals of Swpe" wriliy awarded by American Institute, 1879 and 1880. 

ll j ,A ll E C R U :S H E lt (' 0 . ,  Sole .l1lllll Cl"S, � e w  l I :l I' e ll ,  COII I l .  

BARNES '  
P a t e n t  F o o t a n d  
Steam Power Machi
nery. Complete out
fits for Actual Work· 
s h o p  B u s i n e s s .  

·Lothes for wood or 
j\ll_\'ltnl \Jifuula:r'oa\\�, ·  
Serool Suws,Formers. 
Mortisers, �'enoners, 

r'}�;;:i';;d ��i��
i
L�:t o;r��I.

al
:' ��I£;?j 6i'i�rlf�I� ��Wt 

No. 1 999 lUnin St., !toci.fo .. d. 1 1 1 .  

�.A..TER... 
Cities, Towns, and Manufactories 

Supplied by GREEN & SRA W 
PATENT TUBE AND GANG WEU SYSTElII. 

Wm, D. Andrews & Bro., 23 3  Broadway, N. 1. 

CO ll1 l1 l 0 N  SENSE V H A  TIt S A N O  R O C K E RS. 
Strong, durable, and comfortable. No li�ht, trashy stuff, but good ,  honest home comfort,s. Special dis-count to Clergym
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For sale by i!1°J:st���:�s f:,
l
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t
y, N. Y. 

M I C R O S C O P E S ! 
T E L E S CO P E S ,  FIELD C L ASSES, 

M A C I C  L A N T E R N S ,  
B A R O M E T E RS ,  T H E R MOMET ERS, 
D R A W I N C  I N S T R U M E N T S ,  

1:iitillP P H I LOSOPHICAL A N D  C H E M lCAL APPARAT U S  � Send for Jist and deser\ptioo of out" ten Cntalogues. 
Q_UEEN &. CO . ,Opticians, P H I L A D E L P H I A  
PIPE COVERING. 

Fireproof Non-conducting Coverings for Steam Pipes, BOi l ors. and all  bot surfaces. Made in sections three feet long. Easy to apply. A sbestos III n t c d u l s
lj' i bcl', lUi l lbon.l'd Pach :i n g, n u d  CeUl c n t. 

C H A L M E R S-S P E N C E 2 0 .  4 1 9-421 E i g h th St., N ew YOl·k. 

BA R R E L ,  K E G ,  
HOGSHEAD, 

AND 

S t ave Mac hine ry. 

Corn e l l  U n ive rs ity . 
COURSES IN 

Electrical Engineering, 

Mechanical Engineering, 

Ci viI Engineering 

and Architecture. 
EnU'Rllcc ExanI i llRti o n s  Begin nt 9 A .  M . ,  J u u e  

1 6  a n d  S e p t .  1 6  1 8S4. 
. For the U NIVE RSITY REGISTER, containing fu ll 
statements re"m'ding req uirements for ad mission, 
courses of study. deJz-rees, honors, expenses, free scho-
!fH�
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p
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Ithaca, N. Y. 

rilE DINGEE & CONARD CO'! 

ROSES 
The Onl y establishment mak i ng a S P E C I A L  
B U SI N E S S  o f  R O S E S .  60 L A R C E  H O U S E S  

�o�:�ji��?�:: m��e
C�Vls�� ft.Xr: :::J:{�.m.�-: 

lis1unents grow. Strong Pot PlanU! suitable for imme
diate bloom delivered safely. postpald,to any POst-omce. 
5 splendid varieties, your chOice, all iabeled,for S I ;  
1 2  for$2; 1 9  for S 3 ;  26 for $4; 35 for 55; 75 10r 
S I O; 1 00 for 5 13.  Our N EW.CU I D E  a complet. 
Treatise on the Rose, 70 PPt!le!1an lly dlu8tratedFR E E  

THE D I N C Eo:. &; C O N A R D  C O . 
Role Growers, W-.at Grove, Che&ter Co . . P. 

SPEAK I N G  TELEPH O N ES .  
'1'11 1\ A Amll l CA N  Iml.l. TEJ.EPI IH N E  CUAI I'A NY, 

W. H. Ti'O BBES, \V. R. DRIV Ir.R, TH I�O.  N .  V A I L. 
.P'1'cs·ident. '!lreaS1Vl·C'I·. Gen, Manager. 

Alexand er Graham Bel l ' s patent of l\farch 7, ]876, 
owned by this company, covers every form of apparatus. 
incl uding ,Microphones 01' Carbon fl'elepqones, in wl,l1cb 
the voice of the speaker causes electrIC undulatJOns 
corresponding to the words spoken. and which . articu lo,... 
�g�s<fd�����i�:e\��� W!���

l
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cuit on final h eari ng in R contested case, and many in
junctions and fiual decrees J:mve been obtained on them. 

ThIs company also owns and controls all the other 
telephonic inventions of BelJ, Edison, Berliner, Gray, 
Blake . Pbelps, Watson . and others. 

!feT�g��ig�i:sef��f}:l���: t��':�c��g,oa�aPl6��:ti�;siems 
can be procured directly or through the authorized 
agents of tne compaoy. 

A l l  telephones obtained except from this company. or 
its authorized licensees, are infrin�e.ments, and the 
makers, sellers. and userE will be proceeded against . 

Information furnished upon application. 
Address aU communications to the 

A lf1. I£ lU ( : A N I I I, , , , ,  'l'E L1.;pH ( ) N }� C ( ) IH I'A N Y, 
"5 IH i l l' SU'e"" U O S l O l l ,  ll t n  •••  

OF THE 

J dttdifit �mttinlU 
FOR l S84. 

'I'he nlost POll ll lar Sde u l i ll e  ]'alleI" i ll the WOl"ld. 

Infringers of above patents will be prosecuted. 
NOTICF. to Users of Ste:tm Pumps. 

Over 50 varieties 
m a n u f ac t u r e d by O n l y $3.!lO Il Y elll", i ll C l ll t l i l l ll" l, o S I RIl"C. �Ve cl< l y. 

:;� N u mbers 11. Yellr.  
We have received following letter in 

regard to one of our No. 5 "  L" ($16) 

�i��:lre;,��.;nt�"a�I�F!�Wi���Ch pipe 
" L' ANS E ,  MICH.) Feb. 24, 1883. 

" VA N  D U Z E N  & T I FT, CInCinnati, 0. :  
U Muney could not buy the Jet of us 

unless another cou l d  be had . I would 
not give your No. 5 H L "  for a $700 pump, 
equal distance to rafse. 
. .  N. A. Litchfield, Supt. Mich. 81ate Co." 

We make Ten Sizes of these Pumps. Prices $7 to $75. 
Capacities 100 to 20,000 gallons 8er hour. Stnte for what 
purpose w�Ple� ���eE�f& '1�i���,u8PI������li�·�. 

BOOKWA f}I'F.R F.NGlNF.. 
Compact. Substantial. Econom· 
ical. and easily  managed : guar. 
anteed to work well aud give 
full power claimed. Engine and 
Honer complete. including Gov
ernor, Pump, etc., at the low 
riii'o°�SJi: POWER . . . . . . . . $240 00 
4� , .  . . . . . . • •  280 00 
6� . . . . . . . . 855 00 8J.lf "  " 

. . . . • • • •  440 00  P- Put on cars at. Springfield, O. 
JAMES LEFFEL & CO., 

Springfield. ,  Ohio, 
or 110 Liberty St. ,  New York. -------

Address JOHN A .  ROEBLING'S SONS Manufactur· 
er�, Trenton. N. J . , or 1 17  Llherty Street, :gew York . 

,,, heels ap.d Rope for conveying power long distances , 
Send for CircuLar, 

A
C O L U M B I A  B I CYCLES 

Ne��
.

I \!tra!�(�C
p!��C��I�gUe, 

givinA" full description of these mao 
chines, sent for S cent stamp. 

'J' U E I ' 0 1 ' E  ltl' F ' G  C O . ,  
5 97  Wa.shlngton St., Boston. Mass. 

E. & B. HOLMES, 
H E A D  RO U N D I N C .  Bnffn.lo, N .  Y. 

BOGARDUS' PATENT UN IVERSAL ECCEN. 
. TRW MILLS-For grinding Bones, Ores, Sand Old Cruci.bles, Fire Clay G llanns, Oil Cake, Feed, ('orn,  Corn and Cob,  �1obacco, . Snuff, Sugar, Salts, Roots, S
E

ices • . Coll'ee, Cocoanut, Flaxseed, Asbestos, Mica, 
�J�'o ��� pa��t:�

e
Prr:���,

t 
I�ts�

r
CW:s�e bfil��tr�g��l�: J0HN w. 'I'HOMSON, successor to JAMES BOGAlt· DUS, corner of White and Elm Sts.,  New York. 

W I LLIA M S PO I tT 
�r�

n
).g� P��:!'arJ��� 

in Door �hOPs, Box 
and Furniture Man
ufactories. For plan
ing Door P a n  e I s ,  
Cigar Box Stuff, and 
FUrniture work, it has no equal . 

We use the El1is 
Patent three part 
Journal Box: and a 
solid f o r g e d  steel 
head. Two pressure 
bars. Has s t r o n g  
feed. Will plane from 
1·16 to 6 inch thick. 
Weight, 1,400 lb. The 
lowest priced first. 
class planer in the 

& HERMANCE, Williamsport, Pa. 

SHEPARD'S CF.LEBllATED 
$60 

Screw C utti n g  F Dot Lathe ,  
Foot and Power Lathes, Drill Presses, 
���?��ST��(!tAb��ft��t�::,,�l�l\���'s��at�: 
Send for catalogue of outfits for ama,.. 
teurs 01' artisans. Address 

H. r .. S I l l!: I'A lt ll  & C O . ,  
341 & 343 We.t Front St . . C i l l c i n l l nti , O .  

SO U'J'HWARK FOUNDRY &. JlIACHINE COllIPANY, 
4311 Wn.II ; ll gton A v eml e, Plt l l ll.\elpl. i a, 

E n g i n ee rs & M ach i n i sts , 
RlolT i n g  Engln •• II,n d  Hyd raul i c  Mac). l n e r y .  

Sole makers of the 
Porter·Allen Autotl l :tt i e  Cut·Off Ste�m F.lIgine.  

ICE MACH I N ES 
Of all Sizes, from 

1 0  l b . pe r H o u r  to 
50 T o n s  p e r  D a y  

Binary Absorption System. 
ECONOMICAL, 

SIMPLE, R E l. ] A BLE. 
SentI f01- Cit'cn l ars. 

'I' h i s  ,v i d e l y c i t'c n l D l cd and splendidly tllustrated 
paper is published weekly. Every number contuins six. 
teen puges of useful information, 8ud a large Dumber of 
original engravings of new invcntions and discoveries. 
representing Engineering Works, Steam j"l acbinery. 
New Inventions, Novelties in MechaniCS, Manufactures. 
Chemistry. Electricity, Telegraphy. Photography, Archi. 
tecture, Agriculture, Horticulture. N atw'al History, etc. 

A l l  C l nssc8 o f  lt c n ch � J'� find in t he 8CIE!\"L'IFIO 
AM ERICAN a popular reswme of the best scientific In· 
formation of the day ; and It i s  the aim of the pnblishers to present it in an attractive form, avoid ing as much as 
possible abstrnse terms. To every intelligent mind,  
this  journal affords a constant supply of instructive 
reading. It is promotive of knowledge and progress in 
every community where it circulates. 

'J�C I'lns of lSll bsC I ' i l) t i o l l .-One copy of the SCIEN
Tunc A:I\I1r.UICAN will be sent for one year-52 Dlimbers
postage prepaid,  to any subscriber in the United States 
01' Canada. on receipt of t h ree d o l l nl's n i l "  l w c l I l.y 
cell t�  by the publishers ; six months, $1.60 ; three 
months, $1.00. 

C l ubs.-O u e  exU'a C O llY of the SC l E N T l Ji' l C  AAlERI
C A  N wi ll  be supplied A"ratis fo,' ev.,.y club of five s'ubscrib.,.s 
at $3.20 each ; additional copies at same proportionate 
rate.  One copy of the SCIENTIFIC A l\ l ERICA N and one copy 
of the SCIE 1\ TIFIC AM ERICAN SUPPLEl\r ENT will be sent 
for one year, postage prepaid ,  to a.ny subscriber in the 
Unite(! States or Canada, on receipt of seven dollars bv 
the publishers. 

Tbe safest way to remit Is by Postal Order. Draft , or 
Express. M oney carefully placed inside of envelopes, 
securely sealed, and correctly addressed, seldom goes 
astray, but i s  at tbe sender's  risk. Address all letters 
and make all orders, drafts, etc. , payable to 

CO., 
36 1 B ro a dway, N ew Y o r k .  

1'0 Ji'ol'c h ru Su�scl·ibcl's.-Under the facilities of the Postal Union. the SCIENTIFIC AMERICAN is now sent 
by post direct from New York, with regularity, to sub· 
scribers in Great Britai n ,  India. Australia, and aU other 
British colonies ; to France. Austria, Belgium , G ermany, 
RUSSia, and aU other European States i Japan, Brazil, 
M exicO, and all States of Central and South America. Terms, when sent to foreign countries, Canada excepted, 
$4, gold,  for SC I E :-':�'IFIC Al\l Ir.lUCA N .  one year j $9, gOld, 
for both Sf'JENTIFIC A1\!Jr.RICAN and SUPPLEME:NT for 
one year. rrbis includes postage, which we pay, Remit 
by postal order or draft to order of 

MUNN & CO. ,  WI Broadway, New York. 

Delamater Ir"on Works P�,IN;TI�� J�KS. 
16 Cortla ndt St " THE 8Clentlfic Amcrlcan IS pnntel[ with CRAS. " EYEU JOHNSON & CO. 'S DrK . Ten th and Lorn· NEW YORK, 11. S. A. ba-rd St •.  Phil a . ,  and 47 Rose St . . oPI' Dualle St.,  N. Y. 
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