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HOW TO MAKE A TELEPHONE CALL. 

No telephone line is complete without 
a signal of some kind which will serve 
to attract the attention of a person in 
the vicinity of the instrument. A hat
tery call answers very well for short 
distances, but for a distance of from 
one to twelve miles or more, the battery 
has been found impracticahle and the 
magneto call is generally employed. 
This instrument not only serves a good 
purpose in connection with the tele� 
phone, but it answers very well indeed 
for general signaling purposes. It is 
always ready for action, and does not in
volve the care of a battery. 

The line drawings presented herewith 
are one-half the actual size (linear meas
urement) of the instrument, and the 
perspective view is also one-half the 
actual size; the only dimension not ob
tainable from the drawings is the depth 
of the signal box, which is 3 inches. As 
all of the dimensions may be obtained 
from the engravings, it will be unneces
sary to repeat them in the descriptive 
matter. 

The pole pieces, A A', between which 
the armature, B, revolves, are formed of 
soft gray cast iron, with ears, a a, at the 
top and the ears, b, at the bottom, separat
ed by bars, C C', of non-magnetic mate
rial, such as vulcanized fiber, hard rub
ber, or they may be made from hard 
wood, well varnished or saturated with 
paraffine to prevent them from shrink
ing or swelling. The pole pieces, A A', 
are clamped to the bars, C C', before 
they are bored out. They are bored 
out to loosely fit the armature, B'. 
The pole pieces are provided w it h 
flanges, c, which rest upon the bottom 
of the casing and are drilled to receive 
screws, d, by means of which the mag
net is secured in place in the casing. 
In the pole pieces, A A', above the ears, 
b, are drilled a n d  tapped 
holes, e, for receiving the 
studs, f. by which the horse
shoe magnets are secured 
to the pole pieces. The studs, 
f, are drilled for receiving 
keys, g, by which the mag
nets are clamped in place. 

The compound magnet, D, 
is composed of three fiat 
steel bars forming U-shaped 
magnets, h, h', ht, with the 
space between the poles 
adapted to receive the pole 
pieces, A A'. The magnet, 
h2• fits over the adjoining 
edges of the magnets, h h', 
and the three magnets are 
drilled to receive the studs, 
t. w ich extend through the 
magnets and into the pole 
pieces, the parts being clamp
ed together by keys driven 
through the holes in the 
studs, as shown in the per
spective view. 

The armature, B, is the 
well known H type of Sie
mens, made of soft gray cast 
irou, the shaft, i, being cast 
integrally with the body of 
the armaturo. The part, j, 
which receives the wire is 
narrower and shorter than 
the polar e-rtremities of the 
armature. - The armature is 
turned so that its conveA: 

,eides will revolve very near, 
but not in contact with the poie pieces. The shaft at 
the ends of the armature is 
turued, and to one end is 
fitted a sleeve, k, of insu-
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lating material (vulcanized fiber or 
bard rubber), on wbicb is placed a brass 
ring, 1. In the inner side of the metal
lic ring, 1, is imerted a stud, n, to which 
is soldered one terminal of tbe arma
ture coil, the other terminal of wbich 
is soldered to a screw, n, inserted in the 
sbaft, i. The armature is wound in the 
same manner as an electro-magnet, 
the wi�being carried around one arm 
of tlie armature until one-half of the 
wire is in place. It is then carried 

- across the central portion of the arma
ture and wound upon the other arm of 
the armature. The wire used is No. 34 
silk-coYered wire, there being about 1� 
ounces of wire upon the armature, or 
enougb to give it a resistance of 200 ohms. 

To the bar, C, is secured a brass plate, 
E, by means of screws wbich pass 
tbrough the plate and into the bar. In 
the plate, E, opposite the center of the' 
bore of the pole pieces, tbere i� a beax
ing for one end of the shaft of the ar
mature, and in the opposite or upper 
end of the brass plate, E, there is a 
bearing for the driving shaft, F. To the 
opposite end of the bar, C, and to the 
bar, C', is secured a plate, E', which is 
also provided with bearings for the 
armature shaft and for the driving 
sbaft. To the bar, C, is secured a 
curved spring, 0, which bears upon 
the insulated ring, 1, and this spring is 
connected by a wire, p. with a binding 
post, q, at the top of the casing. 

Upon the end of the armature shaft, 
i, outside tbe plate, E', is placed a pin
ion, r, and upon the shaft, F, is placed 
a spur wheel, 8, wbich engages t h e 
pmlOn, r. The sbaft, F, is h eld in 
place in the machine by a screw mserted 
in the end of the shaft, and a washer 

held by the screw against the end of the 
shaft and bearing against the plate, E. 
The crank, C, by wbich the shaft, F. is 

turned, is screwed onto the 
end of the shaft through 
an aperture in the side of 
the casing. On the stud, 
t',. projecting t h r 0 u gh 
the frout of the magnet is 
placed a contact spring, t, 
wh ich is clamped by the Key 
which holds the magnet in 
place. 

The mechanisll'l thus de
scribed comprises the m ag
neto generator which gen
erates the alternating cur
rent required for operating 
the magneto bell. The mao 
chine is held in place in the 
casing by tbe serews, d, as 
already deseribed, and tbe 
back of the casing is cut 
away to let the magnet, h2, 
into the back, thus econ
om izing room. '1' 0 th e 
cover of the easing is at
tached the magneto bell, H, 
the magnet and a�mature of 
which are placed within the 
door, while the bells are 
placed on the outside of the 
door, the hammer extending 
through the door and be
tween the bells. 

The body of the magneto 
call consists of a curved cast
ing, u, whicb is secured to 
the inner face of the door 
and provided with loops, v v', 
for receiving the soft iron 
pole pieces, W w', of the bell 
magnet. These pole pieces 
are held in place in the loops 

v v' by screws passing through 
(Continued on page 118.) 
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THE FIFTY THOUSAND DOLLAR REWARD FOR 

STREET CAR PROPULSION. 

In our paper for DecembE'r 23, 1893, we gave the text 
of the offer made by the Metropolitan Traction Com
pany of this city, to pay a reward of fifty thousand 
dollars to any person who should submit to the New 
York State Board of Railroad Commissioners, on or 
before March 1, 1894. an actual working system or mo
tive power for street railway'cars, demonstrated to be 
superior or equal to the overhead trolley, the qualities 
necessal y to meet this req uirement to be decided by 

TERM� FOR TlIE SCIENTIFIC AMERICAN. the Board; but the winning system to approxiillate in 
M xl · 53 00 economy'M operation to the trolley, and to be free One copy, one yearhfor tbe U. S., Canada or e co ................ .. 

8�::��:0�;'=�to�':'f�:���I,:���po;.iBWnioii: 138 from those features of the trolley that are objection-
Remit by po.tal or express money order, or bY ,bank draft or cbecJ<. able to the public.. The Tractiou Company also agreed MUNN & co., 361 Broadway, comer of Frauklln Street, NAW York. 
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nIlUdh'!r Edition. As a result of this public offer the Traction Com-
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beautiful plates, sbowlng desirable dwellings, pnblic bulldlngs!lJld arcbi- that the Comp' ny was obliged to issue a circular letter 
tectnra! work in great variety. To builders and all wbo contemplate bulld- . 
IngtblB work I. invaluable. Has tbe largest clrClllatlon of any arcbltec- to applicant!!, stating that all plans and matters re-
tui'a1 publication In tbe world. I" . . Single ool!te. 25 cent •. By mall/� any part of tbe United State\!,. Canada latIng to the InVentIOn called for should be submItted 
or Mexioo,IJ2.50 a year. To foreIgll Po.tal Union countries, �.w a year. . . 
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PLBMENT. �.OO a year. To forelJlll Postal Union countries, '11.00 a year. with plans. This is rather remarkable, especially when Spanlsl. E,Ution 01 tile SclentiOc American. the hrevity of the time allowed to competitors is con-
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publl.bers In case 01 � power to act to decide npon the plans and make the 
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lature; asking the passage of a law authorizing them 
(Illustrated articles arp. marked with an asteri�k.) I to accept and act upon the Traction Company's offer. 
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Standard Oil Company by Mr. Charles F. Foster. SCIENTIFIC AMERICAN SUPPLEMENT This statement avers that the use of oil as fuel has 
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the period the Exhibition remained open, the main 
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boilers of the same type, firing the one with coal, the 
other with astatki, it was found that 1 pound of coal 
evaporated 8 pounds of water and 1 pound of astatki 
13 pounds of water. The relation between the volume 
of air passing into the furnace and the quantity of 
water evaporated was also important ; and it was 
found that for 1,000 cubic feet of air consumed, coal 
evaporates 1 '5 and astatki 2 pounds of water. Conse
quently, besides a sm/l.ller weight of fuel, also about 
20 per cent less heating surface was required for astatki 
fires. This was apart from the cost of the fuel, an 
item of considerable importance for marine boilers. as 
it would allow to reduce their volume very con· 
siderably without lessening their ste�m producing 
capacity. 

The works in and around Moscow used in 1800 about 
100,000 tons of astatki at a saving of about 80 per 
cent as compared with coal. The price of the residue 
at Moscow is $25 per ton; at Baku no more than $2. 50. 

• ••• • 
Florida Oranlte •• 

A correspondent, writing from Marion County, Fla., 
says: 

II The Florida orange crop, it is thought, will be little 
larger than ever before. It was estimated at from 
4,000,000 to 4. 500,000 boxes. A storm that prevailed in 
October over the eastern part of the State has shorten
ed the crop considerably. In some places the estimate 
of damage was as high as 25 per cent. 

.. The great hurricane that desolated the Louisiana 
and Mississippi coasts destroyed most of the Louisiana 
crop. A company of Florida packers had gone to 
Louisiana to pack the crop on the Bradish Johnson 
place, near the month 'of the Mississippi River. The 
crop on that grove was estimated at from 80, 000 to 
40,000 boxes. They got off 8,000 boxes before the storm 
came. It destroyed all that was left on the trees, and 
blew down several thousand of the trees. Parentheti
cally, I will say that Florida enjoys a happy iIilIIiunity 
from severe storms. Cyclones are unknown and hard 
winds rare. 

"The product of oranges has increased in the last 
eight years from 600,000 to 4,000,006 boxes, and that 
amount is about as much as can be marketed at a pro
fit. We know this from the experience of the last two 
seasons. Production is increasing more rapidly than 
the demand. Unless some great disaster overtakes the 
orange groves. it will not be many years before produc
tion reaches 10,000,000 boxes. The crop is very fine. 
There has been no lack of rain this season, and greater 
pa.jpJ! have.been taken to improve the .quality of the 
fruit by more spraying, more fertilizing, and better cul
tivation. As the groves increase in age and pro
ductiveness, so, it seems, with greater pace increase 
the diseases and parasites that infest them. In this 
way an effectual check to overproduction may result. 

.. For the blight no remedy has been found. Foot 
rot is amenable to treatment, but is destroying thou
sands of trees annually. 'The scale pursues the even 
tenor of his way. Checked he may be, but never snb
dued by treatment. One of mYlleighbors, who expects 
to market 30,000 boxes this season, spent this year 
$8,000 for kerosene used on his trees."-The Country 
gentleman. 

..... ., 

Occluded Gase. In Coal. 
Mr. W. McConnell, of the Durham (England) Col

lege of Science, has been stndying the galles occluded 
in the coal found in a number of the collieries in the 
Durham field. The cool is bituminous and used for 
gas and steam. 

Mr. McConnell put the coal into a glass apparatus 
which was heated in a bath to a temperatnre of from 
100° to 180°. From thils the occluded gases were 
pumped into a holder and afterward analyzed and 
measured. From one colliery the coal was found to 
contain occluded free hydrogen, ma,rsh gas, ethane, 
and other members of the paraffin series of hydrocar
bons as far as pentane. Crushing the coal to powder 
and subjecting it to a temperature of 180° under re
duced pressure, it still retained free oxygen, the higher 
members of the paraffin series, and a less quantity of 
olefines in the occluded state. The experiments seem 
to indicate clearly that coal dust is readily ignited be
cause of its retention of the occluded hydrocarbons. 

. .. , . 

Tlleodore Bill roth. 

The celebrated German sur,:reon, Dr. Theodore Bm
:t:oth, died at Abbazia, the Austrian winter resort, of 
heart disease on February 7. Dr. Billroth was born on 
the island of RUgen in 1829, and was educated at the 
universities of Greifswald, Gl)ttingell and Berlin. He 
rendered distinguished services to the cause of science 
as profess.or in the universities of Zurich and Vienna. 
His most celebrated discoveries were the operation for 
the extirpation of the larynx, excision of cancer of the 
stomach, and the treatment of wounded soldiers. Dr. 
Billroth was very careful in his selection of stndents, 
an,d some of the best surgeons of Germany, Belgium, 
Austria and America mourn the loss of t.heir great 
master. A brief biographical notice of Dr. Billroth 
with a portrait will be found in our SUPPLEltIENT 483.. 

© 1894 SCIENTIFIC AMERICAN, INC.



FEBRUARY 24, 18cJ4.] 115 
Planet Note .. Cor Mareh. sealing wax. Lac also enters into the composition of Swiss and Italifl,ns. these men being preferred en 

H. o. WILSO�. numerous varnishes. In adding to a solution of lac account of their sober habits. Up to the present time 
Mercury during March will be passing between the in alcohol, a yellow clear substance such as gum gutta, about 100 million cubic yards of earth have been moved. 

earth and the sun, as may be seen from the diagram in saffron, etc., a liquid is obtained which gives to cop- At Holtenau the locks are in working order, and some 
our last number, page 71. For the first two or three per and other metals the appearance of gold, while of the large bridges for carrying the roads and railways 
days the planet will be visible in the evening just after still preserving their brightness. Lac may be adul- over the canal are completed. The estimated cost of 
sunset. In order to see it one lllUst look toward the terated by the addition of resin, and this frequently this canal is £7,800,000, and it is expected it will be com-

" west, ju!'t a lit-tle above the horizon. On March 14, happens in the case of lac of native preparation, and pleted in 1894-seven years after its commencement. 
2 h. 18 m. A. M., Mp,rcury will be in conjunction with the proportion of resin sometimes amounts to as much Abroad several important works for improving ports 
the sun, and after that time it will be morning planet. as 25 per cent. Its presence is easily recognized by and harbors have been completed during the year. 

Venus will be morning star and rapidly come out the smell when a piece of lac is broken between the At Tunis a new channel has been opened, from the 
from the rays of the sun. She will increase rapidly in fingers. The. quantity of lac exported in 1892-93 gulf to the town. 
brilliancy, so that none can mistake her, greatest brilc amounted to 125,246 cuts, valued at 7,787,583 rupees. At Alexandlia a new straight and deep channel has 
liancy being attained on the 22d of March. Venus will In the preceding year the value amounted to 7,444,460 been made to the port. 
be in conjunction with the waning moon, 12° 28' north, rupees. The principal customers for lac are first Eng- Several important works for the improvement of the 
March 4, at 9 h. 38 m. P. M. central time. land, and then the United States, Germany, France, harbor of Bilbao have also been completed; and also 

lJ:/.a,rs rises about 4 o'clock in the morning, and is at Anstria, Australia, etc. The exports of lac dye appear at the port of Lido, for improving the navigation to 
such a southern declination that there will be little op- to have entirely ceased during the last four years. Venice. 
portunity for observation of this planet in northern • I. I • In America, the works for connecting Chicago with 
latitndes during March. It is in the constellation Sagit- Canal Work .. In 1893. the Mississippi by means of a canal joining Lake Mich-
tarius and moving eastward. Mars will be in conjunc- The year 1893 witnessed the completion of the Cor- igan with the Illinois River are progressing. It is con
tion with the moon, 4° 44' north. March 1, at 11 h. 20 m. inth Canal, a work which may be said to have been in sidered thai this canal will, for all practical purposes, 
Po M., and again March 30, at 11 h. 38 m. P. M. contemplation for the last 2,400 years. The Engineer, place the Mississippi cities a thousand miles nearer the 

Jupiter will be in good position for observation in London, says surveys and borings were actua).ly made, Atlantic seaboard, and double the value of the Western 
the early evening. His position, southwest of the and the work partially commenced, in the reign of the lands. The canal on the Canadian side of St. Mary's 
Pleiades, is so well known by this time that it needs no Emperor Nero. The work remained in abeyance till River, for giving communication between Lakes Huron 
mention. His motions during March will be eastward. the success of the Suez Canal led to the scheme assum- and Superior, and allowing vessels bound for the St . 
.Tupiter will be in conjunction with the moon, 4° 40' ing a practical shape in 1881; and. after· overcoming Lawrence to pass this way instead of through the Sault 
south, March 11. at 2 h. 40 m. P. M. several financial difficulties, the canal was opened for Ste. Marie Canal, is expected to be completed in .Tuly, 

Saturn rises in the evening- and will be in good po- traffic in August last. The length of this canal is only 1894. This canal is 3,500 ft. long, and will have a lock 
sition for observation after midnight. For the position four miles; but the undertaking has been costly, the 900 ft. long, 60 ft. wide, with 19 ft. of water on the sill. 
of this planet in the constellation Virgo see the chart clltting being principally through ;r.ock. The United. StatelS at present charge 20 cents per ton 
in our last number. Saturn will be in conjunction The Manchester Ship Canal was completed during on all freight passing through the Sault Ste. Marie 
with the moon, 4° 24' north, March 23, at 3 h. 1 m. the year, and its opening for traffic was a most notable Canal and going to any port in the Dominion of Can· 
A. M. event. The weather during the year was very favor- ada, vessels going to the States passing through free. 

Uranus is in the constellation Libra, southeast from able to the progress of the works, which were hindered, The importance of completing the works, so as to goi ve 
Saturn (see chart, page 73), and may be observed after as in previous years, by interruptions caused by floods Canada the control of the great waterway from Lake 
midnight. Uranus will be in conjunction with the and tempests. The principal works completed during Superior to the St. Lawrence, is obvious. 
Illoon, 3° 39' north, at 6 h. 12 m. P. M., March 24. the year were those for the deviation of the London At Mvntreal the works for the improvement of the 

Neptune will be in good position for observation dur- and Northwestern rand Great Western Railways, the harbor and the shipping accommodation have made 
ing the early evening in March. The position of this opening of these deviations first for goods traffic and good progress. These consist of a guard pier 1%, miles 
planet in Taurus is unchanged from last month. later on for passengers. When this was accomplished long. 45 ft. wide at top, and 20 ft. above low water, ex-

The asteroid Juno is in the constellation Libra, about there remained the cutting through the site of the old tending from the abutment of the Victoria Bridge 
5' northeast of the star fJ. It is making the turn of the lines. The �nal completion of this part of the work down stream, for the purpose of protecting the harbor 
loop in its apparent path, and after the middle of the was considerably delayed by the settlement of the from the floods and the ice. This pier will inclose a 
month will move westwa.rd.-.Ast�onomy and .L1stro- claims of the companies for compensation, which, how- basin of 250 acres. The material dredged. and excav-
Physics. ever, in the end resulted in a favorable award to the ated from the basin is nsed for the construction of the 

• • • • .. canal company, the amount they had to pay being pier. Inside this harbor extensive wharves are to be 
The Bengal Lac Indust.-y. only about one-fourth of that claimed. Several large erected. The pier will require about a million cubic 

Lac or gum lac is a substance produced in Bengal swing bridges and the swinging aqueduct at Barton yards of materials, of which about one-third is already 
on the leaves and branches of certain trees by a small were also completed during the year. The other in place. The estimated cost of this work is £624,(JOO, 
insect, the Coccus ficus. The trees selected are prin- principal works which have been brought to a success- and it is expected that it will take three years to com� 
cipaUy the Ficus indica, Ficus religiosa, and Rham- ful termination are the embankment of the Mersey, near plete. 
nus Jujuba. There are three kinds of lac known Runcorn, and the underpinning of· Runcorn Bridge. - , • • • 
in commerce, distinguished by the names of stick lac, At the end of November the water was let into the last Florida Sugar Lands. 
seed lac, and shellac. Stick lac is the substance in its section of the canal, and on December 7 the first Mr. S. A . .Tones, in an article in the Tampa Times, 
natural state; it is of a reddish color and incrusts steamboat passed from the Mersey at Eastham to Man- makes some statements in respect. to sugar lands in 
small twigs. When broken off and boiled in water it chester. The canal was traversed in 6%: hours, although Florida that will surprise those who have been accus
loses its red color, and is then termed seed lac, and there were delays, owing to several of the bridges and tomed to think of that State only in connection with 
when melted and reduced to the state of thin sheets the Barton Aqueduct being swung by hydraulic power oranges and early vegetables. He says that it has 
it is called shellac, which has a yellowish-blOwn color. for the first time. The works were commenced on No- been shown by careful surveys that in Florida there 
The .l!'rench representative at Calcutta has recently vember 111, 1887, and thus this great undertaking has are 4,000,000 acres of the richest land in the world, capa_ 
reported upon the present condition of the lac indus- been completed in the short· space of seven years. ble of producing from 4,000 to 6,000 pounds of sugar per 
try. He states that the finest descriptions are found Meantime, on the lower reach of the canal, business acre, and that the whole body of this land can be 
in Assam and Bengal, and that coming from the has been rapidly growing, and Saltport, which a year. brought under cultivation for $20,000,000. In his opin
former is a very important article of trade. Lae from ago hardly had an existence, is now a busy port. From ion the continuance of the two cents a ponnd bounty 
Burma, which is chiefly produced in the upper dis- th� commencement of 1894, steamers from America on sugar or a tariff of two cents a ponnd would insure 
tricts and the Shan States, is sent· to Calcutta to be will proceed direct to Manchester, and arrangements the reclamation of aU this land by private capital and 
worked up. Burma, it is stated, is in a position to have been made by different companies for regular enterprise, or, if both the bounty and tariff are denied, 
supply endless quantities of lac, as the vast forests traders to Amsterdam, Rotterdam, Antwerp, ·Dunkirk, an appropriation of $20,000,000 by the government 
there contain so many descriptions of trees well adapt- Terneuzen, Hamburg, London, Belfast, and other ports. would prepare for cultivation an amount of land suffi
ed to its development. The districts of the Punjab No further progress appears to have heen made for cient to produce four times the amount of sugar at 
and Mysore are large producers of lac, which is chiefly carrying out the Sheffield and Soutli Yorkshire Navi- present consumed in this country. This is a surprising 
used at the place of production, its inferior quality gation scheme, and the junction of this system of canals statement, but there is no doubt Mr . .Tones is sincere 
rendering it unfit for exportation. Then come Bengal, with the Aire and Calder. The scheme, however, is in making it. 
Oudh, Scinde, and the Central Provinces, which yield not dead, as a notice has been given by the company According to his figures there are now consumed in 
lac. According to quality, it is sent to Calcutta to of their intention to apply to Parliament for powers to this country 3,900,000,000 pounds of sugar. The 4,000,
be melted, or to certain towns of the interior, such as obtain land beyond that which is to be given over by 000 acres of Florida sugar land would average 4,000 
Hyderabad and Mirzapore, for working up into bangles the rail way company. The amount to be paid for the pounds per acre. thus making an annual production of 
and other articles. There are large numbers of fac- existing canals, which is to be determined by the rail- 16, 000,000,000 pounds. 
tories in India, but the greater part are of little im- way commissioners, has not been settled. In support of what he says, Mr. Jones gives some fig
portance, and only turn out products of very second- The Panama Canal still remains in a state of ruin. ures relative to the production of sugar on the planta
rate quality. The methods of manufacture vary ac- An extension of the concession has bl'en obtained from tion of St. Cloud, Fla. It contains 1,000 acres and it 
cording to district.. Lac dye is used to a very con- the Colombian government up to October, 1894, and averages 4,000 pounds per acre. At this time there is 
siderable extent in dyeing. It is, however, in con- attempts have been made to form a new company to being made on this place 60,000 poun,ds of sugar every 
nection with furniture making that the largest quan- go on with the work, but so far without success. The twenty-four hours. It would take a long time to re
tity of lac is used, and this industry has of recent Nicaragua Canal is also in difficulties. Owing to the claim Florida's sugar lands, but if reclaimed they would, 
years made considerable progress in the provinces of state of financial matters in America, it was fonnd im- according to Mr . .Tones' estimate, produce much more 
Scinde and the Punjab. In making the furniture, a possible to raise money to go on with the work, and in than the entire American consumpt.ion at 3 cents a 
very light wood is used, which contains no resin and order to protect the w�rks and plant, the Nicaragua pound, and the profit at that price would be a good 
which can be easily worked. This wood is obtained Canal Construction Company was placed iIi charge of one.-Savannah Morning Dews. 
from a species of poplar tree, and takes the lacquer a receiver. The company has expended about £800,000 ,. , ••• 
easily. Lac is also used in making trinkets, such as I for property, work, labor, and materials, and has, as Preserve for Billdin&". 
bangles, rings, and other ornaments, which are worn elsewhere mentioned, recently been reconstructed. The The publishers of the SCIENTIFIC AMERICAN wonld 
by the women of the poorer classes. In Burma, it is works of the Chignecto Ship Railway Company have advise all subscribers to preserve their numbers for 
used in fastening sword blades in their handles, and been ·also at a standstill for more than a year, and are' binding. One year's issue (52 numbers) contains over 
in certain districts it is used in making whetstones by going to ruin for want of funds. Over a million of I 800 pages of illustrations and reading matter. The 
mixing a portion of powdered lac with three parts of money has been spent, and it is estimated that it Will i practical receipts and information contained in the 
river sand. In hat making. a mixture of lac, mastic I require another half million to complete the railway. Notes and Queries columns alone make the numbers 
pounce, and other resins, dissolved in alcohol, is used The North Sea Baltic Canal has been making con- worth preserving. Persons whose subscriptions have 
to stiffen silk hats, and in lithography lac is used in siderable progress, about 5,000 men being employed, commenced since the beginning of this year can have 
connection with the preparation of the ink. Mixed one-half of whom are housed in barracks erected by the back numbers sent them on signifying .Buch wish. 
with resin and certain coloring material, it makes the canal authorities. A large number of the men are Their subscriptions will then expire with the year. 
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AN AERIAL VESSEL. 

In addition to the lifting power of · the balloon, it is 
designed that this vessel shall be partly upheld by os
cillating wings, which are also made to propel the 
vessel, the wings being operated by the occupants of 
the vessel. The invention has been patented by Mr. 
Sigmund Spaeth, of Falls City, Neb. Figs. 2 and 3 
are transverse and longitudinal sections, showing the 
connection of the lower side of the balloon with the 
car or basket, and the arrangement of the operating 
levers, the car preferably being formed as a truck sup-

I SPAETH'S AIR SHIP. 

ported on wheels. In front of each seat are pedals 
and rocking handle levers, connected by rods with 
levers fulcrumed on the frame above the seats, the 
latter levers being connected with the wings. The 
wings consist of a light framework covered by an air
tight fabric, and have openings which are closed by 
valves on the downward movement of the wings, there 
being an auxiliary wing having a spring movement 
pivoted at the rear end of each main wing. At the 
front and rear ends of the car are steering rndders. 
As the wings are operated by the movement of the 
handle levers and pedals by the occupants of the car, 
the valves open as the wings rise, making the resist
ance to their upward movement b ut slight, while on 
the down ward movement the valves close automati
cally, so that the entire surface of the wings acts upon 
the air to assist in sustaining and lifting the vessel, the 
auxiliary wings exerting pressure obliquely upon the 
air to propel the vessel forward. In starting the vessel 
it may be propelled along the ground for some dis
tance, on its wheels, before rising in the air. 

MARVELOUSLY LOW-PRICED WATCHES. 

The accom panying illustration shows a front view, 
a back view with the case open, and another repre
senting the works removed from the case, of a remark-

THE " PREMIER " WATCH OF R. H. INGERSOLL 

& BROTHER. 
ably cheap watch which has just been put on the 
m arket by Messrs. R. H. Ingersoll & Brother, of No. 
65 Cortlandt Street, New York City. It sells for $1. 50, 
with a handsome and suitable chain, is 2% inches in 
diameter, and weighs 3% ounces. It is a stemwinder 
and sette I', American lever, 240 beats to a minute, 
steel pinions, patent escapement and regulator, and 
dnst-proof case, handsomely finished in nickel or gilt. 
The watch is fully guaranteed for one year. The fac
tory of this firm pr9duced last year nearly half a mil· 
lion watches, but their new, 1894 style is a smaller and 

Jeieutific �lUtri,al. 
apparently a better watch. The man ufacture is, of 
course, American throughout, and those who are in� 
credulous as to the possibility of making a serviceable 
watch at so Iow a figure cannot fail to be surprised at 
the success the man ufacturers of this watch have 
attained. 

• .  e . •  
Bean 011. 

The following particnlars of bean oil in Formosa are 
extracted from a special report on the resources and 
trade of that island prepared by Mr. Alex. Hosie, late 
Acting British Consul at Tams ui, and pUblished by 
the Foreign Office. 

Dolichos Soja.-More oil is extracted from this bean 
than from an y one of the other oil-yielding plants of 
China. The two kinds .of bean treated for oil are 
small in size and oval in shape, one having a 'whitish 
yellow epidermis and interior, the other being green 
throughout. They are probably sub·varieties of the 
soja bean. The process of extraction is worthy of 
description. 

The first thing that strikes the eye of a visitor to a 
bean oil factory is the enormous stone wheel which is 
used to. crush the beans. It is of dressed granite, 
abont 10 feet in diameter and 2Yz feet thick at the 
axis, gradually contracting to a foot at the rim. This 
wheel, which is of enormous weight, revolves in a well 
30 to 36 inches broad, paved with stone, and bounded 
on each side by a low wall of concrete some 3 feet 
high. The massive wooden axle on which the wheel 
revolves has its opposite end firmly fixed in a huge 

,, "beam, which rises vertically from the center of the 
circle formed by the inner wall of the well, and which 
revolves with the wheel. Behind the wheel, and sup
ported by a plank fixed on and near the opposite end 
of the axle, is a wooden framework, which just sweeps 
the floor of the well. The front of the framework has 
a metal share like a plow, and affixed to the rear is  
a small sq uare of wood inclined to the inner wall of 
the well, with a loop of rope or leather nailed to it. 
The beans to be crushed are heaped III the well 
against the inner wall. T wo mules, blindfolded , are 
harnessed to the wheel, one in front, the other behind, 
and walk outside the outer wall. At the , first revolu
tion nothing is crushed, but the loop at the end of 
the framework drags the beans on to the floor of the 
we.I!, and at the second revolution these are crushed 
and swept toward the outer wall by the share, 
making way for a fresh supply of beans dragged o.n 
by the IQop arrangement . at each revolution. The 
beans are flattened into thin round wafers, and are 
crushed a second time before they are ready for 
further manipnlation. After the second crnshing, 
bean wafers sufficient to make a cake 4 Inches thick 
and 2 feet in diameter when compressed are put in 
a square piece of sacking, and placed on a wooden 
grating above a caldron of boiling water. In a few 
minutes they are rendered quite soft by the steam 
which passes up through the grating to the sacking 
and its contents. During the process of steaming, 
another workman has been arranging a series of soft 
straw brooms, which are also steamed, so as to form 
the bottom of a couple of narrow metal bands sur
mounted by a wooden casing, over which the long tips 
of the straw brooms project. Into this the steamed 
beans are poured and tramplpd down by foot till the 
mass is quite hard. 'rhe projecti ng straw tips are then 
brought over the top of the beans by foot, arid tram
pled down so as to form a covex:i,ng. Tile wooden 
casing is removed, and the metal bands arranged a 
short distance apart near the top and bottom of the 
cake respectively. The whole IS then put into a primi
tive wooden press, and subjected to considerable pres
sure by the driving in of successive wedges. The oil 
is expressed and drains into an underground tank, the 
top of which is on a level with the stone-guttered 
slab on which the lowest cake rests, for half a dozen 
cakes, one above the other, may be undergoing pres
sure in the sallie press at the same time. When all 
the oil has exuded from the cakes they are taken 
from the press, the metal bands and straw casings are 
removed, and, after being left to dry for a time, they I 
are ready to be shipped to other parts of C hina for 
manure. The beans yield about 10 per cent weight 
of oil, and the cakes, when removed from the press, 
weigh some 64 pounds, and are worth about 2s. 9d. 
each. They constitute a v�ry valuable manure, and 
are carefully macerated before being applied to the soil. 

To show the commercial value of this indnstry, I 
may mention that 60,000 tons of bean cakes were ex
ported from Chefoo during 1890. Nor is Ch efoo the 
principal exporter. Newch wang sent ont over 156, 000 
tons in the same year. In Formosa these beans are 
grown, and the oil is extracted in the above manner, 
but only in quantities sufficient to meet local require
ments. The refuse cakes are not exported. The oil is 
used for both cooking and lighting purposes. 

• .  e . •  
THE first Japanese lady physician has recently been 

licensed to practice in Nagasaki, according to a Dutch 
journal cited by the Deutsche Medizinal-Zeitung. 
The lady's name is Marie Saganiana, and she is said to 
have obtained her medical education in Ohio. 

SUPPLEMENTAL COLORED INK FOUNTAINS FOR 
PRINTIN G PRESSES. 

The illnstration represents supplemental fountains, 
desigued to be placed and used in the ordinary long 
fountain of any power printing press, to facilitate 
printing show bills, etc., in colors, in such a way that 
one color blends with another, where the work is done 
by one impression. The improvelllent has been pat
ented by Mr. Otis M. Moore, Seattle, Wash. (box 1513). 
Fig. 1 shows three of these supplemental fountains 
placed in a main fountain, Fig. 2 being a section",1 

MOORE'S CHROMATIC INK FOUN TAIN. 

view of the gate-moving mechanism. The fountain is 
preferably a sheet metal box with inclined floor, and 
with bottom flanges highest at the back end, h olding 
it above the floor and ink of the main fountain. Its 
front portion has a rigid top or cover, to which is 
hinged an upwardly swinging lid, and at the lower edge 
in front is a transverse slot extending the full width of 
the fountain, throngh which the ink is supplied direct
ly to the 1 01ler. In the frout corners are angle plates 
forming a slideway in which moves a gate the full width 
of the fountain, and by means of which the amount of 
ink permitted to pass through the slot is regulated. 
Centrally in the top of the gate is a block, from which 
a screw extends upward through a snitable bearing and 
keeper, there bei�g on the sc;ew a miiied nut, by 
turning which the gate is moved up or down to adj ust 
it so that j ust the right quantity of ink will flow to the 
roHer. Any desired number of these fonntains may 
be used, according to the nu mber of colors the printer 
may wish to employ Qn a job, and the fonntains are 
made of varying widths, to facilitate such distribution 
of the color as may be most effective. 

CORRUGATED PLATE METIJl.LIC LATHING. 

The sheet metal lathing shown in the illustration is 
made with a special form of keys or loops to engage 
and interlock with the plaster, Fig. 1 representing 
this lathing as applied and Fig. 2 being a sectiQiial 
view. The improvement has been pateIlt(ld l?y , Mr. 
William Eckste:n, of Hayward Brothers & Eckstein, 
No. 187 Union S treet, L,Qndon, S. E. , England. It is 
formed of thin sheet metal, with broad or large corru
gatj�ns which give a regular und�la;ting .snrface on 

ECKSTE I N ' S  METALLIC LATHING. 

both sides, and in each corrugation are transverse 
slits, the metal between each pair of slits being bulged 
to form loops, which bulge the reverse of the corruga
tion in which they are formed. The ends of one set 
of loops are not in alignment longitudinally of the cor
rugation with the ends of the adjacent. series of loons, 
the loops thus " breaking joint, " as it were, so that 
there are no continuous weak lines ; but the rigidity 
of the plate is greatly increased, and sufficiently 
large openings are provided for the plaster to find its 
way in proper quantities to afford a firm interlocking 
engagement with the undulations and the loops. 
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� DISTILLING APPARATUS FOR FAM:ILIES. 

The illustration shows a very simple, comparatIvely 
inexpensive, and most efficient form of distilling ap
paratus, well adapted for use by private families, and 
in schools, hotels, restaurants, and other places where 
it is usual to have drinking water always at hand, 
and where absolutely pure water is a prime necessity. 
The simple boiling of water, as practiced in many 
families, or filtering it in even the most perfect way, is 
by no means certain to destl Oy all the disease germs, 
and those which are most dangerous to health may 

J t itutifit jtutricllI. 
AN IM:PROVED RELIEF VALVE. 

This valve is more especially designed for use on 
air pumps of condensing engines, to insure an easy 
seating of the inlet and outlet valves, and prevent 
excessive wear of the valves and the lining in the air 
pumps. The improvement has been patented by Mr. 
Andrew L. Harrison, of th e United States revenue 
steamer Colfax, Wilmington, N. C. Fig. 1 is a view 

already been located and is now in progress of construc
tion. The line is six and a half miles long. with steep 
grades and sharp curves. 

There are many other manganese deposits in that 
neighborhood. but as they are almost completely un
derground and with very few surface indications, their 
commercial value has not yet been ascertained ; but 
strong probabilities seem to indicate that thorough 
prospecting with a steam drill will reveal some valu
able ore bodies. 

• I e - • 2 1 escape separation or destruction by these processes. Carbonic Acid in Air. 

By distillation, however, absolutely pure water is ob- A paper on the value of determinations of the pro-
tained, and the apparatus shown is of so simple a portion of carbonic acid in air as a measure of the 
character that any person capable of boiling an or- efficiency of ventilation has · been contributed to the 
dinary tea kettle can operate it to distill from two to J.ournal of the American Chemical Society by Mr. E. 
four gallons per hour. The boiler, A, is of copper, H. Richards, who states that for -the past: nine years 
lined with tin. C is a galvanized case or jacket for the Laboratory of Sanitary Chemistry at the Massa-
supporting the boiler over the gas burner, and is de· chusetts Institute of TechilOlogy has had exceptional 
tachable at D B, and it is also intended to act as a opportunities for investigatirig this subject, because 
flue to utilize the heat from the gas burner on the sides the Walker building is mechanically ventilated under 
of the copper boiler, so as to use all the heat the the direction of an expert, and is fully controlled by 
gas produces on the boiler before it passes out through the engineer, who has records for all these years of 
the perforated ring, J. H is a screw cover, removable the quantity and temperature of the air supplied to 
for filling or cleaning. F is the connecting pipe from each room, and of the temperature of these rooms 
the boiler to the copper condensing coil in condenser taken four times every day. During these nine years, 
tank. G is a union for connecting the boiler and some 5,000 determinations of the carbonic acid have 
condenser. P is the condensing coil. E is the -- - been made in these rooms by 200 students. Many 
tank that holds the condensed water and has an HARRISON'S RE LIEF VALVE. problems arising out of these circum stances have been 
inlet for cold water by a slip rubber or other tube at studied and reported upon ; but the net gain of 
T. I is the outlet for the warm water to escape from in perspective. partly broken away, showing the im- knowledge appears to be meager. The outer air sur
the condensing tank by a rubber or other tube. L provement applied to the air pump of a propeller rounding the institute shows an ordinary proportion 
are the burners, and N ia the iron frame that sup- l engine, and Fig. 2 is a sectional view of its applicac of from 3 '7 to 4 '2 parts of carbonic acid in 111,000 parts 
ports the gas burners and also the apparatus. S is tion to the air pump of a condensing engine. At the of air. The air in the empty rooms shows a rise of 
the outlet for the condensed water, and X is a glass or bottom of the valve casing is an inlet pipe connected carbonic acid of about 0 '5 part, due to decomposition 
other vessel to receive the condensed water ready for with the top of the condenser, the water and air of the organic matter present in the flues, the floors, 
us�. K are the vent holes, in the ring that rests on rising in the condenser passing into this inlet accord- and the walls. The air of the building, in general, 
the jacket, that allows the exhausted gases to pass ing to the action of the plunger of the air pump. of the halls, reading rooms, etc. , which are open, and off. R is a faucet for drawing off the water from the The valve seat on the upper end of the inlet has in which people are constantly moving about, is main
condensing tank when not required for use. 0 is a openings closed by a water delivery valve sliding ver- tained at about 5 parts as an average of all tests for 
removable cover for cleaning out the condensing tank. tically on a hollow stem of the seat, the upward stroke eight years. The air of most of the lecture rooms 
M is a gas cock used to regulate the supply of gas to of the valve being limited by a spider. In the bot- has contained from 6 to 8 parts ; rising to 10 or 12 
the burners. There is no pressure on any part of the tom of the casing are vertical outlet pipes whose parts for the large and more crowded rooms, accord
apparatus, as the vapor is condensed as fast as it is inner ends extend up nearly to the spider, so that the ing to thp, state of the weather outside. From this 
made, and the condensed vapor or water passes into valve always works in the water accnmulating in the experience, it would appear that students can work 
the receiver. With all water used for cooking and lower part of the casing, rising only so far as neces- well in a clean room with about 7 parts in 10, 000 of 
drinking purposes supplied in this way it is an I sary to discharge the water brough t  up from the COTl- carbonic acid. Much more than this causes dullness; 

denser by the plunger of and anything over 1 3 parts is an al most insuperable 
the air pump, and seating obstacle to the full acquisition of knowledge by the 
itself very easily. Into claSses. 
the end of the inlet pipe, · 

lAMES CURRAN'S WATER DISTILLING APPARATUS. 

where it  extends just above 
the bottom of the casing, 
open inlets leading to air 
valves of any approved 
construction, located with
in the c a s  i n g and dis
charging near its top. the 
air being discharged from 
the casing by the vertical 
outlet pipes through which 
the '  water is discharged . 
As the air enters th e inlet 
on t()P of the water, it 
passes out through t h e  
side pipes leading to the . 
air valves before the water 
lifts the central valve from 
its s e a  t to permit the 
water to pass into t 1. .e  
casing, the valve again 
closing when the plunger 
is on its downstroke to 
p r e  v e  n t the previously 
lifted water from flowing 
back, and the water rising 
in the casing only to the 
top of the outlet pipes. 
As shown in Fig. 2, the 
air outlet valves are ar
ranged directly i n t h e 
main valve, which is in 
this case a float top valve, 
the air being similarly dis
charged in advance of the 
water and without unseat� 
ing the w a t e  r delivery 
val ve. 

---- .�.---
III a n ga lie ... ' III Colombia. 

The principal manganese 
deposits . are found about 
forty-five miles northeast 
of Colon, going toward the 

impossibility that it should contain any disease San BIas point, in the Department of Panama. The 
germs. ore is found in the !!hape of bowlders embedded in clay 

This apparatus is manufactured by the Jas. C urran and distributed along the ore belt. These bowlders 
Manufacturing Co. , manufacturers of steam heating vary in weight from fractions of a ton to fifty. one hun
apparatus, New York City, and is on exhibition at dred, three hundred, and four hundred tons, and some
No. 397 . Fifth A Vlmue, and at the factory, No. 516 ' times they are associated with ja!!per. 
West 36th Street. It has been adopted and is in me I A company composed of Baltimore capitalists has 
by several public institutions, having the indorsement tbeen'organiZed to develop mines, and a railroad from 
of some of the highest medical authoriti9.li. Viento li'rio, 011, the 0CNUIt., to the Nillpero depollitli baa 

• l e I • 

A CURRENT COLLECTOR FOR DYNAMOS. 

This collector takes the current from the commuta
tor cylinder by a rolling contact, th us avoiding the 
friction and wear due to the use of commutator 
brushes. The improvement has been patented by Mr. 
Charles R. Roberts, of Addison. Pa, Fig. 1 represents 
the col lector in position on a dynamo, Fig. 2 being a 

ROBERTS' CURRENT COLLECTOR FOR DYNAMOS. 

sectional view. showing the relative proportiOllS of the 
parts, more particula,rly for high and ordinary speeds, 
while in Fig. 3 the parts are better proportioned for 
�ow speed. In Figs. 3 and 4 different applications of 
the . chains are shown, the current being positive on 
the left and negative on the right in Fig. 2, while, as in 
Fig. 3, the terminals of the field magnets must be 
changed to generate a current. As will be seen, a pair 
of sheaves is arranged on either side of the commuta
tor cylinder, and chains passing around these sheaves 
form electrical contact with the sides of the cy linder, 
the point of contact between the chains and the cylin
der being the same as that of the ordinary comm uta
tor brushes. By changing the distance between the 
sheaves and the commutator cylinder, and also by al
tering the distance between the sheaves themselves, 
the amount ' of surface on the commutator cylinder 
covered by the chains may be readily varied. With 
this improvement th e commutator keeps cool and does 
not require oiling. It may be applied to most machines 
now in use, being run equal ly well either backward or 
forward, I!ond is very inexpensive. 
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HOW TO MAKE A. TELEPHONE CALL. 

[ FEBRUARY 24, 1 894, 
S'alnln&, Lea'her. for the purpose, For two reasons, the natural vege-

(Continued from first page.) This is essentially a process of painting of the leather table colors are rarely used. In the first place it is ob-
the side of the loop and bearing against the pole by means of colored liquors which are brushed on by vious that solubility in water is absolutely necessary; 
piece. The convex side of the casting, u, is provided suitable brushes. The apparatus required for this and the coal tar colors, with few exceptions, possess 
with a rectangular notch, a', for receiving the purpose is quite different from that used in the dip- this property in a great degree, while the vegetable 
L-shaped permanent magnet, b', which is .held in its ping method. The principal feature is the tables. colors, as a rule, do not. The second reason is that the 
place by a screw passing through the magnet into the These are made with a perfectly flat and smooth top, coal tar colors are self-colors, and do not require an y 
casting. To the L-shaped magnet, b', is secured a and should be of some hard wood-beech, birch, or mordant; and on the other hand the vegetable colors, 
plate, c. which is bent twice at right angles, and in the teak, or, better still, of wood covered over with a sheet with few exceptions, require a mordant to develop any 
bent ends of which are inserted pivot .. crews support- of lead, which need not be very thick, but no wood color from them. The coal tar colors alone, therefore, 
ing the armature, d, which extends downward b�tween containing tannin. The size of the tops should be pro- will be treated of in these articles. 
the adjacent ends of the poie pieces, W w'. The arma- portioned to the size of the skins which are to be treat- The basic colors, such as magenta, Bismarck brown, 
ture is covered by a strip, e', of copper, and in the end ed. Thus for kid and lamb $:ius, the size may be 4 phosphine, etc. , are those which give the best results 
of the armature is inserted a wire, f, carrying at its ex- feet by 3 feet. for· sheep skins about 5 feet by 3Ys feet, with this method of working, and this is due to the 
tremity a bell hammer, g'. To the outer surface of the aud for larger skins in plOportion. Several different fact that they have naturally a strong affinity for the 
door, and on opposite sides of the bell hammer, are sized tables must be provided, suited to the variety of fiber, so that no preparation of the leather is required. 
supported two bells, I, by studs, i', projecting from. skins which are to be stained. It will conduce much The acid colors also work well, but to obtain fast col
adjustable plates, j'. pivoted to the door at one end to the convenience of the workmen if the tops are pro- ors and the best effects they require the aid of a little 
and provided with a curved slot at the opposite end vided with a rim round their edge standing up from 1Ys acid as a kind of mordant. These colors are sold in the 
for receiving a clamping screw, which passes through to 2 inches, haVing draining holes at two opposite cor- form of the alkali salts of sundry color acids, and as i t  
the slot and into the door. By means o f  this device ners, so that any surplus liquors may run into suitable i s  necessary that this color acid and the leather should 
the bells may be adjusted so that each will receive a receptacles placed underneath, or into the drains. The enter into mutual combination. the color acid must be 
stroke of the same power from the bell hammer, g'. principal requirement in such tables is smoothness of liberated from its combination with the alkali before it 

The spools on the pole pieces, W w', contain the top. This should be absolutely fJ,"ee from any will form the new compound with the leather. This is 
about 1Ys ounces of No. 34 silk-covered copper wire. cracks or indentations which might catch and scratch effected by the addition of a stronger acid-sulphuric, 
They are wound in the same direction, and the inside or tear the skins while working. acetic, etc. -to the dye liquor, or the leather may be 
ends are connected together. The outer end of one On the right hand corner or edge of the table, a prepared by treatment with a little acid liquor. Weak 
spool is connected with the upper hinge of the casing, shelf may be fixed to hold the various vessels contain- solutions of the dyestuffs should be used, say 1 to 1Ys 
which, in turn, is connected with the binding post, q' ; ing the dye liquors. These may take the form of ounces to a gallon of water, and if this does not give a 
the outer end of the remaining spool is connected with earthenware mugs, and should not be too large. so deep enough color, it is better to go over the skins sev
a strip, k', of copper _attached to the door and con- that they may have to be frequently refilled from the eral times than to aim at getting the full depth of 
nected with a plate, l', which comes into contact with main stock of dye liquor, a method which assists in get- shade at one operation. 
the spring, t. when the door of the casing is closed. tjng uniform colors. Below tbis end of the table may be. The method of working is comparatively simple. 

On the top of the casing there is a plug switch, placed a tub of dye liquor, which may be large enough' The skins are laid on the t!tble, and by means of the 
which also answers as a lightning arrester. The rear to contain enough for a day's supply. This may be brushes the dye solution is brushed over the surface. 
plate of the switch is provided with the binding post, heated by steam pipes if the use of hot liquors be neces- The sweep of the brush may be made either in straight 
m, which is connected with the ground. The lines or in circles, which is, perhaps, the 
binding posts, q q', receive the ends of the best way, the main idea being to cover as 
line wire, the connections being made as � much surface as possible in one sweep, as 
shown in the article on the telephone in (0 0 .. /L _ thereby more even results are obtained. 
SCIENTIFIC AMERICAN, No. 5, current vol- . _ Too much color should not be taken by the 
ume (February 3). A brush at one time, only just enough to 

When the call is placed at the end of the 8 I saturate the bristles. Speed of . brushing is 
line the - call box is grounded by inserting " j � . a very important element in obtaining even 
-the plug, r, between the rear or ground shades; when the work is done slowly there 
plate and the front plate that is not con- 0 � Col is time for one part to get dry before another 
nected with a line wire. When it is desired \!:}i!) is touched, and this is avoided by taking 
to cut the call box out of the line, the plug el dL quick sweeps with the brush. When one 
is inserted 10 the circular space between coating has been given, the skin is hung 
the two front plates, the current passing over the horse to d ry, and another is treated. 
from one end of the line through one of When the whole batch of skins are done, 
the binding posts and plate to the plug, the. first is then examined to see if the right 
the other plate and 'binding post to the V i depth of color has been obtained, in which -cz

EJ 
other portion of the line. When the arm- !�, _,_ tp-' case it is transferred to the drying room to 
ature, B, is turned by revolving the crank, become thoroughly dry. If another brush-
G, opposite ends are alternately presented ing is necessary, this is repeated as before, 
to opposite poles, the consequence being ! IL.----i i 

until the correct depth of color has been 
that the rapid changes of magnetism in the reached, before the skin is sent to the dry-
armature induce alternate pulsations in the 1,J .I ing room. 
winding of the armature which operate the �"1i1l�2' 1\,{ , In the event of using azo and acid colors, 
polarized bell of the instrument, also the which, as noted above, require some acid, 
polarized bell of the distant instrument, 11. Bell Magnet. 12. Armature. 13, Bel l.  14. Lightning Arret!ter and Cnt-ont. this may be added to tte dye bath, or the 
both being normally in the circuit. DETAILS OF MAGNETO CALL-THE BELL. leather may have previously received a 

While talking over the line it is important brushing with a little weak acid liquor, or 
to cut out the magnet on acconnt of its resistance, and sary, and from it the smaller mugs are replenished. again, after the color has been brushed over a brushing 
while signaling over lon� distances the signals are more Into this tub may be run the surplus dye liquor from of acid Mquor may be given. Probably the best method 
effective if the telephones are cut out of the line. the table, so that there is not too much waste of ma- of workfug is a combination of these plans; the leather 

These machines can be purchased for $4, and we tetial is brushed over with a solution of 1 pound of sulphuric 
therefore doubt if it is profitable to undertake to make At a convenient place, handy to be reached by the or 3 pounds of Il,cetic acid in 10 gallontl of water, then 
them ; however, they may be made without fear of worker, should be a water tap fitted with a fltlxiblA with the dyestuff solution, then with the acid again, 
legal complications, as they are not patented. hose-pipe, so that with it the skin #n be well ri\lsed these operations being repeated until the proper depth 

• I • I • after dyeing, if such a proceeding be necessary. If it of color has been obtained. These acid and azo colors 
ExpertD1ents on Schnebelite. is not convenient to fit up a water pipe, the dyer ought will stain the leather without the aid of an acid, but 

Some very interesting experiments on the remark- to have a tub of clean water beside him, and this tub the latter has a very material influence on the bright
able explosive " schnebelite " were recently made at should be used by him alone. It is not desirable that ness of the shade or tint. 
Argenteuil, France. The brothers Schnebelin, one a other d yers should have the use of it, as in this case It may be mentioned that machines have been de
priest and the other a lieutenant in the French artil- there will be a risk of off shades being produced. N ear vised to stain the leather, and so do away with brush
lery, are the inventors. The chief ingredient of by is a horse or rail, on which the skins, after being ing. One such apparatus consists essentially of a table 
schnebelite is potassium chlorate, the dangerous pro- colored, are hung to drain before being taken to the of a circular form made with a rim ; on this the skin is 
perties of which have been modified so that a power- drying room. stretched. 
ful and safe explosive has been obtained. The new As to the brushes, several will be required. These From a horizontal arm, placed a short distance 
powder is made in three forms-for military rifles, for should be made of soft fiber, about 6 by 2 or 2% inches above the table-made of tubing in wbich are a 
sporting guns, and for mining purposes. At the recent in size, and of as convenient form for handling as pos- series of holes-dye liquor is poured on to the skin 
tests at Argenteuil the Abbe Schnebelin prepared his sible._ Those made for brushing shoes or grat.es will be while the latter is made to revolve along with the 
explosive in the presence of a number of spectators, found serviceable as, being of fair size, a good extent table. The surplus liquor runs off through holes in 
and afterward ground the powder in a coffee mill and of surface can be covered at one sweep of the brush, the edge of the table, and can be used over and over 
struck it with a hammer without exploding it. Heat and this means greater evenness of color in the finished again. -.Dyer and Calico Printer. 
ignites the powder only at 540° Fahrenheit. The ex- skin. The number of brushes which will be required 
plosive gives off little smoke, though it bardly com- will vary according to the character of the work; and 
pares with the so-called smokeless powders.in this - re- no rule can he laid down here on this point. It is Gnnpowder and Explosives. 

spect. The test in the quarries near Argenteuil showed important, however, that a brush be kept for each par- I The London .Daily Telegraph thinkS that the days 
that the explosive is especially good for blasting, as ticular mord�nt and dye, so that there is no risk run of I .of gun powder as a charge for naval gnns are num
the impact of the drill will not set off an unexploded getting new colors or liquors contaminated by the re- bered, as some experiments just concluded at the gov-
charge remaining in the drill hole. mains of old colors, or of mordants which may be j ernment proof-butts, W oolwich, appear to prove a de-

• , • , • left in old brushes. However well these may be . cided superiority for cordite. A 6- inch quick-firing 
A New Sllkwonn. washed, it is scarcely possible to remove every trace of : gun was loaded with 29 pounds 12 ounces of tbe 01'-

According to a report of the French consulate in old color or mordant from them. which, getting into a I dinary black gunpowder, and yielded a velocity of 
Trieste, Bombyx iasiocampa otus. The moth is simi- new liquor, might spoil it, and this is more likely to I 1,890 feet per second, with a pressure strain on the gun 
Jar to that of the silkworm, but the cocoon is much occur with light colored liquors than with dark ones. : of 15 tons per square inch. The same gun was charged 
larger, and the silk finer and snow white. The worm Skin coloring is a very delicate matter, especially with with 14 pounds 3 ounces of cordite, and gave a velocity 
feeds on the leaves of the evergreen Quercus 'ilex. Ex- kid leathers. I of 2,274 feet per second and a pressure of 15 '2 tons. 
periments are being made with the intent of raising The coal tar cvlors lend themselves admirably to More important still, after 250 rounds had been fired, 
this newly discovered worm for commercial purposes. I this method of coloring leather and are mostly used there were no signs of erosion. 
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he reaches the spot on the ·ice where ·he is · to halt for ards but the one containing the hook and leave that 
the day is to set up his . .  wind-break." This is a sheet one. 
of canvas attached to' poles which are set up vertically · The fish; after being caught and taken from the 
in the ice. When the fisherman gets under the lee of water, freeze stiff in a remarkably short tlUle. In this Natural Grans. 

To the Editor of the Scientific American : his wind-break he may not be as warm as though he condition they are packed and shipped to New York 
On reading the article in the SCIENTIFIC AMERICAN were in froI).t of a. toasting fire, but he is much better and other points. The frozen fish make a pretty sight 

of February 10, on the " Forestry Exhibit at the Colum- off than if he got the full force of · the breeze which as they He :dumped together in piles on the shore. But 
bian Exposition," I am reminded that there is a similar cornel!' .sweeping ov�r. the frozen plain. and the snow it is their market value rather than th eir beauty which 
case of what I suppose to be " natural graft " still storm which often accompanies it. Much' of the tIme appeals to the fisherman, and there are few better sat
standing green and growing near my native place, Mt. the middle of the lake presents the appearance of a isfied men in the world than he when he can sell for 
Vernon, Ohio. continuous snow squall It may not be snowing at all six cents a pound a big morning's catch of from one 

Two white oaks, now large trees, have grown to- on shore, but out upon the ice the wind, which blows . hundred to one hundred and fifty pounds. It. is only 
gether and have been in this condition as far back as .It miniature hurricane alarge portion of the time, car- on lucky days that he makes a catch of this size. Fifty 
the memory '(jf the oldest inhabitant can teach. ·They ries thec'loose-lying snow with 'it; and often the storm' l or sixty pOunds of fish is counted a good average mol'D
stand at the ground, as I recollect them, about fifteen is so blinding that one can see but a short distance , ing's catch. 
or twenty feet apart, and at about thirty feet above ahead. Now and then a fog comes over the lak.e. Sometimes 
the ground have grown together completely, very When the wind-breaks are up, each man takes an it remains for several dayS. When the fisherman rises 
much as in your Fig. 1, the combined tree above being iron chisel and digs from three to five holes in the ice, at daybreak &l1li.. peeling out of his cottage window, 
about twice the size of either below, showing that the about five or six inches square, through which to fish. finds the lake h� by a white mist, he goes back to his 
union is complete. They stand upon a hill top, near For fishing through the ice the angler uses what he warm bed, for he knows that there will be no fishing for 
the road side, a conspicuous object, quite alone, as cans a " tip-up " It is made of two sticks joined to- him that morning. There is nothing of which a fish
though the woodman's ax, which has slaughtered so gether in the form of a cross. The line is attached to, erman is so much afraid in the winter as a fog. If he gets 
murderously our Western forests. had felt, or fancied, the head of the crotos, and the latter is laid Oat upon lost in it out on the ice without a compass, he may 
the sacredness of some such command as, " What God the ice; so 'that the head comes directly over the hole wander. for days without reaching land, if he does not 
has joined together let not man put asunder." that has been made. When there is a · bite, the head freeze to death ; or . he may . run: upon thin ice or into 

W. T. COLVILLE. of the tip-up is drawn down and the other end fiies up, air-holes, for the fog is often so thick over the surface 
Carbondale, Pa., February 9, 1894. and the arms prevent its going through the hole into oi the lake that it is impoSsible to sea tor even a short 

the lake. To each line is attached a sinker, from which . distance ahead. ' There is , i temble possibility that is 
Winter Pisblue on Lake Brie. are suspended by a wire two hooks. '1'hus each fisher- calculated to make the tlShQrtIl8,n $hudder with appre· 

BY BDWABD BALB BBU8H. man tends from three to five lines and from six to ten ,hension in case he gets caugQt� out .in a fog. It is that 
Fisbing in the waters of Lake Erie is carried on in hooks, and when the fish bite weU it is all he wants to he may wander off upon the �ge of the ice and per

both winter and summer. It is an industry upon which do to keep track of the series. 'lio prevent the holes , haps get upon a piece which will separate from the main 
ttionsands of fatnDieS living npon' both the American 'from'freezing up he has to keep �ing ont with a la.dhl , mass, and. carried along by the reslstless cnrrent of the 
and Canadian shores of the lake are to some extent de- the ice which forms. , .  " ' Niagara River, take . h,im, still hidden in the impene
pendent. When the season of navigation closes, and The fish most often caught through the ice are her- trable fog, tar down the mighty stream, and, per
freight and passenger steamers and Bailing craft are no, ring, perch, and yellow pike. Now and then a sturgeon chanCE', to the brink of the awful falls themselves, be
longer seen upon the bosom of this beautiful inland will be hooked. Minnows are used for bait, and care fore breaking into fragments and plunging him into 
sea, there comes a time when, for a'WhilE', quiet reigns must be taken always to have fresh bait, for the fish the icy waters of toe rushing river.-The Outlook. 
over the surface of the lake, and human life is a do not like stale food any more than men do. Often it • • • • • 
stranger to it. But as soon as the cold of winter con- 'is bitter cold work taking thE' 8i!b. The water almost 

ls th te d th . · f  . The , Sa}&on ·· Sea. gea e wa rs, an e Ice ormed becomes thlek freezes on the hands, tbe garments of the anglers be- . 
enough to go upon, which usually happens early in the come stiff with snow and ice, and their beards become The· climatic changes which will result from the lake 
winter, a change comes over the lake again. icicles depending from tht>ir chins. But usually the so recently formed in the desert-s of Southern California 

When the winter fishing season is at its height, so to well-toughened men do not mind it if the fish bite well have been the subject of much popular discussion, and 
speak, and on days when no . fog is on the Jake and it Now and · then, however, the cold becomes so intense ,?orrespondents have 'givell full play to� lively imagina. 
is not extremely cold, there are hundreds and even that it drives the men ashore, for at· such times they tion in their surmises regarding the changes which are 
thousands of m en and boys upon the lake engaged in kuow too well that there is danger lest they may imminent: . It ' is .. a. 'fact, that on the coast adjacent to 
fishing through the ice. The scenes presented by the freeze to death. Such a fate sometimes overtakes the i;his lake there ha.g been an unusual;' and, according to 
groups which dot the frozen sea . for m&oy miles of ' its unwary. . the oldest .inhabitant, an unprecedented rainfall ; but 
extent · are always interesting and often picturesque. What provokes the fishermen more thaI). the cold is ",h'ether this is merely a coincidence or the direct re" 

The men muffled up to their eyes f rotect' to have the bait taken from the hooks. This is done a suIt is  not easy to determinE'. · Our knowledge of sum· 
. . . .. \ . ' ." . . "

. , . 
or p Ion mer storms,· and ability to predict them, ,is , not an ex-against tIle 1htense Col<! and piercing wind, the dogs gteat deal by the lizards- " liBt!es," the fisherman calls 

ahd the sleds and the bleak stretch or- tht;l icy pJain for them. The black lizard is a little animal from four to ac� science. : It . is well known that the showers occa
sionally falliIig in slUD:mer are not connected with miles in every direction, give one the impression that six inches in length, and the fishermen are not particu- . 

be is in some frozen country of the far North. larly fond of him as a rule, for t'he reason that he is' s:en�al cyclonic <!ist11:rbane.es, but are due rather to 
The fisherman who would make the most of his op ·  good for nothing for food-though the Indians used to . l�l �uses. Lieutenan:t Finley seems to attribute but 

portnhities m ust bestir himself at an early hoar. If ea.t him-and causes, them so much annoyance. . lIttle influence to th? lake . so recently formed, and re
the . morning is clear, usually the hardy men may be The most exciting event of the day often comes when gards the heavy ramfall In the country adjacent as 

�n getting ready for the start out upon the ice abO�t the morning's hard toil is over. By noon, or early �ere CO�Cid:?ce:; nor does he :eli
l
�ve

h 
tha\there w!!: 

five or six o'clock. Sometimes, however, they make the afternoon the men are. usually ready to leave for shore. e any c ma .IC c ange, ev� s O.ll � ?re e form 
start as early as four o'clock; . They dress themselves. Gatherin� up their implements, aft�r setting the linu a permanent mland sea, basmg hIS opmlon on the fact 
in rubber boots that come up high on their limbs, and ·for the night, and tying the baskets contaiQing the fish that in maIiy portions of California, Nevada, and Ore
in headgear tha.t conies down around the ears and securely to the sleds, they start off, pushing the sleds gon, in region$ equally arid, there are lakes of largQ' ex
neck, and leaves only the eyes and nose and mouth ex- before them ; or, if they have dogs, they call them, and tent, and that they do not materially modify or dUrer 
posed to the sharp wind. Sometimes a man who · has the, faithful anfmaha obediently assume the harness by from the climates prevailing elsewhere. When it is $" 

. . ,  . membered, however, that this lake covers some t;700 ' had · bis . feet frozen will take the precaution to wear which they · are' to " Pllll the morning's catch ashore. sqilare miles, and that at a moderate calculation from padded shoes of duck, to prevent their being frosted Oftentimes the fisherman gets on the sled, too, and 
again. These make his feet appear twice their usual allows . his dogs· to pull him as well as the fish. T.he each square mile some fifty millions of inches of water 
size, and the fisherman looks more than ever as if fitted wind�breaks are shipped from theil- moorings in the are daily absorbed, there must be an increase of aq ue
out tor an expecption to the North Pole. Thus attired, ice, and if the wind chances to bl1 in the right direction, ous vapor in tbe surrounding air, and if the circum
the men and " boYs place ' the·'basJtets containihg the saiUpg riks are m"ade of them for"the sleds. Tben tHe . stances were such as to be favorabJe to condensatiQ,n, 
taCkle, and which ",ill serve also to hold the fish, upon dOg$, instead Qf pul1ing the loads, ·run behind and th . a greater precipitation could easily rep'-lt, It is claiw.� 
the sleds and start oiY upon their cold j ourney. to keep " up with th�m, or perhaps they are taken on that the topographical features of tho I!ountry strofigly 

favor such condensation, there being in close proxilnity The sleds are provided with handles or pushers pro- the sleds. If" the wind . is stiff, the ride over the ice is 
jecting from the r'6ar, by which they are· shoved along made at almost the speed of a railroad· train. The ex- an elevated mountain chain, beyond which the cool 

upon tne ice. SometImes dogs are harnessed to the citement is intense; and makes the rider almost forget breezes from the ocean render the air along the west� 
ern slope decidedly colder. It is in these mountains sleds. Most fishermen have their dogs, and they .would the terribly cold air and the danger lest at any second 

as soon think of parting with them as with their wives some ice'jam will throw the sled over, and its occu- that the recent cloudbursts occurred. There has been 
a series of storms, and so far, no more plausible expla
nation of such precipitation has been offered. 

It would seem that this region would be a far better 
field for the experimen ts now being cond ucted by the 
government in its effort to produce artificial precipi
tation than the places so far selected. Granting that 
the hypothesis on which these experIments are being 
conducted is true, in order for them to succeed there 
should be a large amount of aqueous vapor in the air. 
Certainly the conditions surrounding Salton Lake 
in this respect would be extremely favorable for such 
experimentation.-Occidental Medical Times. 

and children. Formerly dogs were more generally pants will go scudding along into an air-hole or a crack 
used than no·w. As the fisherman trudges along over in the ice. It takes but a few minutes of this kind of 
the frozen lake, now jumping a crack, no w steering traveling to cover the distance which perhaps it re
out for an air-hole, he chews his tobacco vigorously, quired an hour or more to walk in the morning. 
laments the luck of the day before or brags about it, If one looks around when the fishermen are making 
as may be, and, all in all, is not a discontented man by their preparations to leave the 'fishing ground, he will 
any means, though his work 18 so full of hardship. almost always see a fiock of gulls hovering somewhere 
Usually a trail" across the fiE'ld of ice is followed. This near. These birds are very intelligent about under
is marked by Oags which the men put up at intervals standing the movements of the fishermen. They know 
of a few hundred feet. These tell them where the ice as well as the men themselves do when everything is 
is safest, and also prove useful in case of fog in guiding ready for the homeward start. The signal for depar
the men t� shore. . ture i� the signal to the birds to come to supper, an.d 

The fishermen do not stop until they get well out they 'a,re unfailing in their readiness to obey it. Scarcely . • I .  I • 

upon the lake. An amateur fisherman would not will the fishermen bave started on their lWmeward trip THE Folsom Telegraph learns that the big log chute 
know where to go to strike the good fishing grounds, before the gulls will have swooped down on the ice which has been under COUl'sa' of construction by the 
but with those who live by what they get out of the where the men have lately been ; and then a struggle American River Land and Lumber Company during 
lake, it becomes second nature to know where the fish begins over the remains of stale minnows, small fish, the past year is nearing completion rapidly. The ch ute 
are. As a rule, the best fishing ground is where the and lizards which the fishermen lDay have left. Often is 8,000 feet long, and the top of the same is 1,200 feet 
water is deepest. The greater the depth, the warmer there will be enough of the refuse to · afford a respect- higher than it is at the bottom. Logs SO inches thick are 
the water will be at the bottom. The fish seek the able meal for the birds. Sometimes the fishermen will used in its construction. There are seven of them-one 
warm spots, j ust as animals who live on shore gene- purposely leave but little for them. Sometimes, too, used forming the bottom and three on each side, making 
"rally do. ' There is not much to be caught near shore. they play tricks on them. They will leave a hook in a V-shaped Oume of it. Among the cribbing that has 
The depth of the water where the most fish are caught one of the lizards and fasten the line to somet.hing been built is one place over Slab Creek, 200 feet long 
is from forty to sixty feet. upon the ice. Then some bird is likely- to be caught ; I and 50 feet high. This is built up of solid logs, placed 

The 1lrst thing the angler through the ice does wnen but often the gun. &1'8 sw.art enoush to eat all the lia- ODe Oil top of the other. 
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THE WEBB ACADEMY AND HOME FOR SHIP 

BUILDERS. 

Years ago the American ship builders of the coast 
cities, Bath, Newburyport. Boston, Brooklyn, New 
York and others, were a numerous race of skilled 
mechanics. In the city processions of former days 
there was no finer body of men than those who 
marched in the ranks of the ship carpenters, each 

J'itntifit �mtritall. 
man carrying his broadax, the characteristic tool of himself one of the leading, builders of America, is the 
a characteristic trade. To·day this is a thing of the founder of the " Webb 'Academy and Home for Ship 
past, and old time shipping men ' remember with sor- Builders. " It is situated on the banks of the Harlem 
row the times when South Street, New York, daily River. at FordhaJ.Il Heights, in this city, occupying 
heard the sounds of caulkers' mallets, and at frequent l one of the finest sites within the metropolitan limits. 
intervals the more musical driving in of the wedges Here some thirteen acres of ground were purchased, 
for the launch of a ship. and the double towered l;>uilding of brick and stone 

Mr. W. H. Webb, the son of a ship builder, and which our illustratiom; show was erected.. 

ONE OF THE DRA WING ROOMS. 

PORTRAIT OF THE FOUNDER: 

" THE MUSEUM-SHOWING THE DUNDERlIERG'S MODEL. 

THE LIBRARY. 

WEST FRONT OF BUILDING. SOUTHEAST ASPECT WITH CORRIDOR. 

THE WEBB ACADEMY AND HOME FOR SHIll BUILDERS. 
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It includes two departments. One is the home for of a hotel. The guest's and boys' rooms are practically THE FOUR-MUTED SHIP AFGHANISTAN • .  
aged ship and marine engine builders. To this are ad- identical in their furnishing. It is not an easy matter to obtain a photograph of 

mitted destitute ship carpenters and their wives, under Two power elevators and a complete electric lighting a large ship under full sail. It is only upon the broad 
the restriction that they shall have been of that trade. plant are part of the equipment. Both gas and elec- ocean that her full canvas is ordinarily brought into 
It has been calculated that over seventy trades may be tric lighting are supplied throughout. play. It was at the beginning of a voyage from the 
represented in the construction of .a .ship ; the Webb In the second story hall hangs Mr. Webb's portrait outer harbor of Boston that our artist correspondent, 
Home is for wielders ·of the broadax only and for the in full length, by G. Gerhard, which we reproduce. Mr. H. L. Stebbins, happily succeeded in camerizing 
engine builders. These inmates of the home are termed The school rooms occupy part of the north tower. the four-masted ship Afghanistan, and from his photo
the guests. At present all the guests have been in the The boys' preferences so far have been for ship build- graph our engTaving has been made. 
employ in times past or Mr. Webb or of his father. ing proper. Many of the rooms are fitted up with The Afghanistan is a British ship, built in 1888, of 

The other department is the Academy of Ship Build- drawing tables and improved drawing boards. The iron, at Stockton on Tees, by Richardson, Duck & Co. 
ing. This is for boys whose parents are unable to con- marine engine building course will, undoubtedly, soon Her gross register is 2, 286 tons. T,ength, 291 feet 2 
tinue their education in ship buildin�. The candidates be a  feature. Prof. Constantine Janssen is)n charge ·nch�s. . .  Beam. 42 feet. 1 inch. Depth of 1:101d, 24 .. feet 
must be btitw�n 17 and'20 years of age and must pas8: of the c6urse at present, and in�tructors will' be added lHncb� She is provided with steam hoisting appara
a satisfactory examinatioil, the mathematical part .fi,1:) required. . .�. and all . the modern improvements. At present 
being particularly insisted on. The !&eademy furnishes . One of the characteristic features is the moulding the ship is in Chinese waters. 
to such boys a free and gratuitous education in ship loft, occupying the extreme upper story of the main • ' . '  • 
building and marine engine building, with board, building. Here the students will have practice in lay- American Trade III ECllador. 

lodging and necessary im plements and materials. ing out the lines of ships of the full size, reproducing Uniterl States Consul Dillard, of Guayaquil, says: The 
The institution is incorporated under an act of incor- their ,*ork from model and draught exactly as in regn- advisable course to pursue in order to foster a trade 

poration passed by the New York State Legislature lar ship-yard practice. 
. 

with these countries (Guayaquil being the commercial 
and approved by the Governor April 2, 1889. The museum contains a number of models of ships metropolis for a vast extent of territory) would be to 

The building is one hundred and eighty feet long and built by Mr. Webb and some most interesting pictures send hither competent men who speak Spanish to 

THE FOUR-MASTED SHIP AFGHANIST AN. 

eighty feet deep. It faces to the east, its rear windows oC old time ships and steamboats. A beautiful repro- study the necessities of the trade and report to their 
overlooking the Harlem River. Its lower tower is sur- duction of the Dunderberg occupies one table. Else- employers. One man at first might represent several 
mounted by a flagstatf bearing as weather vane a model where is a wooden ship builder's model of a hull saved branches of trade. The government can never build 
of the armored ship of war Dunderberg, commenced by from the ruins of his father's yard . after a fire. . The up a trad� with these countries. Our countrymen 
Mr. Webb for the United States navy during the war, model is badly scorched but is stiIJ an interesting ex- formerly had an instinct for foreign trade ; they must 
and subseq uently sold by him to the French govern- ·ample of the lines of the old time American sailing cultivate it anew. 
ment. . A piazza, with columns of brownstone and craft. Here, too, is·an interesting piece of furniture, There is a great field here for our simplest agri
arched bays, runs along the east and south sides and :8, solid mahogany table from the Khedive of Egypt. cultural implements-plows, hoes, etc. The machete 
around the southern .tower, forming a cha.racteristic It was part of the equipment of the Dessoug, the ship is the agricultural implement used bere. If a live maa 
feature, with a real ship's deck fo.rlUlooring. Brown- , which brought over the obelisk to New York from were sent here with plows, boes, and other simple im
stone and cream· colored brick are the materials of con- Egypt. plements of agriculture, prepared to go on the hacien
struction of the main building. TlJe ijbrary, with its cases, table, an'! misQeilaneous das �nd sbow the people bow to use them, and the im-

In general II-ppliances, it may be termed a first cl8¥ books,Js one of the most pleasing rooms, an? far up in:. mense gain in using them, I do not think the result 
hoteL It has, in the domestic department, a kit,<.lhen the north tower is auotber recreation roo!t; the gymi would be doubtful. 
with the best cooking apparatus, extensive ice boxes nasium. It is questionable if a more lovefy view can I have never seen corn meal in Ecuador; it is un
and cold storage rooms, a steam laundry. with steam be had in tQe city than that from the windows of this known, at least in the vicinity of Guayaquil, and yet 
washers, porcelain wash tubs, centrifugal and hot apartment. The Hudson River, the government large quantities of corn are prod uced . .  Corn mills 
chamber driel'!! and steam mangle, a butler's pantry works . at Spuyten Duyvil Creek, and Long Island might be introduced, with little expense, into the corn 
with steam tables, and several · dining rooms. The Sound,. can all be seen from it. 

. 
producing regions, such l!-S that of tbe rich lands on the 

main dining .room is forthe gnests;and boys; the others Tbe institution is in charge of Mr. Andrew Reed, the Boliche River, where I ate several meals at a great 
are for. .the ditferent classes of help. resident and managing director, and Mrs. Alice How- hacienda where there was not seen a crumb of bread, 

The dormitories occupy. several floors. Each is a dou- ard Hilton, the well known authorells, as superintend- except what our party carried along. Yet on this place 
ble or single bedded room, with stained wood furniture, ent, to whom our thanks are specially due for atten- were hundreds of bushels of very fine corn. Yuca is 
iron bedstead, single or double, with art rug on the tions conferred. The architect of the building was used instead of bread. It is a great root, somewhat 
Boor, and in all respects equal to the accommodations Mr. Arthur P. Jennings, of this city. like the sweet potato of our Southern States. 
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Progre .... or Preventive M:edtelne. * INTERESTING EXPERI.MENTS. SUltar Bee' ltelD.-GerlDany. 

BY JAMES F. HIBBERD, LL.D., H.D., RICHlIlOND, IlID. BY PROF. 1'. J. BILLIG. Most excellent results have recently been obtained 
Ten years ago the only known means of preventing L Exp�rirnent with Turpentine Filrn on Water. - in beet cultivation by planting and subsequently 

the invasion of any country or city by cholera was to Cover the surface of water in a tank of about two feet plowing under a green crop, such as peas. It is found 
exclude every person and thing contaminated by the diameter with lycopodium. Put in the middle of the by accurate calculation that nitrogen may be thus fur
germs of the disorder. In 1884 cholera was epidemic part covered a drop of turpentine. A very striking nished to the soil at lower cost than is possible either 
and severe in Egypt, and was soon transported to action ensues. The turpentine . sweeps in a moment by the use of barn· yard manure or through chemical 
Southern Europe. Germany, England, France, and the lycopodium from the center away toward the cir- salts, such as sod ie-nitrate, etc. A bout 20 tons of beets, 
Italy each appointed a commission of practical medi- cumference of a large circle, which it clears perfectly averaging- 13 per cent sngar to the acre, have been ob
eal men and expert bacteriologists to inquire into the of any trace of the powder . .  Besides illustrating the tained by this special method of cultivation. 
nature of the malady and devise means of prophylaxi8. behavior of the film toward the lycopodium, the ex- A mode of working beet sirups for second and third 
No better illustration of the rapid progress of prevent- periment .shows the 'velocity with which such a film grade sugars has been giving some success. Immediate
ive medicine and the manDer of that progress can be spreads over the surface of water, and finally 'may ly after the sirups leave the pan, while still hot, air is 
desired than a study of the methods of investigation serve to give an approximate value of the thickness of forced through them. After twenty-four hours there 
pursued by those commissioners and the formulated the film. Taking v. g. 15 , cub. jnm. of turpentine, forms a voluminous frothy mass, which has a specific 
results of their labors. Their investigations began in the surface of the circle covered QY the film will be gravity less than water. If this is allowed to remain 
Egypt. cont,inued in Europe, and were complete in I found to measure about 30 Clll . in diameter. Applying in the crystallizing tanks, nearly aU the sugar of the 
India, where cholera ha� its continuous renewal sirup will crystallize. The separation of this 
and perpetual home. The results of their la- sugar offers no special novelty ; it is interesting 
bors were not entirely harmonious at first, but to note, however, that the sugar obtained by 
the unequaled Koch, at the head of the Ger- this process averag-es a very low percentage of 
man commission, made a detailEd report of the ash. The tanks used for mixing the air with 
work and established the fact�, the accuracy of sirups are made very much after the plan of 
which has been conceded by all parties. those used in saturation of beet juices with car-

Accordingly, we now know that the cholera bon,ic acid. The air may be either forced 
germ is the spirillum cholerre Asiaticre-com- 2 1 through or drawn through ; the time required 
monly called the comma bacillus of Koch-that depends upon the quality of the product 
it is found in the human body only in the intes- worked. 
tines of its victims, where it multiplies rapidly; Recent experiments show that electricity has 
that it is not communicated directly from per- one effect upon beet juices that is not to be 
son to person, but the alvine evacuations of overlooked. The sugar percentage increases, 
the victims find their way, �enerally through but this is followed by a slight decolorization. 
water, into the bowels of susceptible persons, About 50 p�r cent less time in 'such casetl"'f8 
who then become additional victims; that this needed for defecation than by ordinary methods 
germ also finds a breeding place in damp EXPERIMENT IN GRAVITY. of carbonatation. When zinc is used as an 
soil and in stagnant pools and in running electrode, t.he metal i� dissolved ; one portion 
streams containing organic matter, and survives in the formula of the cylinder's volume : V = r'l 7t h, the of it becomes a neutral double !lalt and the other 
pure water, but does not multiply there ; that it value of r= 150 mm., we have : portion a zincate, which gives an alkaline reaction to 
is virile only within narrow thermal limits; that it the juice. 15=1502 7t h, therefore holds its life by a frailer tenure than any other equally When platinum is used as an electrode, inverted sugar 
prolific and destructive pathogenic spirillum, being 15 1 is formed ; this is never ,to be dreaded with zinc. Other 
quickly destroyed by the official germicides, by drying, thickness=h= 

150' 7t 
= 

4712 
mm. experiments upon diffusion juices, with an electric cur-

by acids, and by a temperature below 56° or above rent from a Siemens dynamo giving 35 to 40 amperes 
126° F. 11. Expel·irnent in Gravity. - Fit together threll with 4 to 5 volts between the zinc electrodes, resulted 

It is the application of this exact knowledge that has 0ylindrical pieces of wood, as shown in Figs. ! and 2; to in a deposition on the positive pole oC a thick, fatty 
confined the cholera to the quarantine dominions at make a double wheel. Then procure two rails about BubsLa lCe. This should be withdrawn before the juices 
New York, thus preventing its diffusion in the United two feet long, witu a projecting part in the middle, as are defecated with lime. The electric cunent coagulates 
States ; and it is a like application of this knowledge in cross section, Figs. 1 and 2. The projection of Fig. the albumen to a certain extent. While certain ex
that has, on sundry occasions and at divers points in 1 1 will be noticed to be.. longer than that of Fig. 2, planations may be offered as to the reactions, etc. , that 
England and on the Continent, enabled the authorities and the distance from th� a�le �o �e rims of the take place, none are sufficiently accurate to be gener
to confine the Asiatic ,plague to the single case in which wheels to be less than proJectIOn III FIg. 1 alld more ally accepted_ 
-it was diBCOvere<L And, per contra,' it is ignora.nee of "than that ill Fig . .  2. , .�  ow. putlthe·two ,-rails''With' their " 'The sugar manufacturers have declined to accept the 
these established facts, or failure to use them, that ends close together, supporting the opposite ends, to p;'C'posal of the sugar refiners �especting raw sugars of 
permits the ravages of cholera at this time in Arabia, produce slight inclination. So the apparatus is ready 88°. Special arrangements have been made as regards 
in Russia, and on the shores of the Mediterranean. for use. Set the wheel on upper end of rail No; 1. sugars testing 92°. The latter are almost free from or-

Every practitioner of medicine in this country should .since the projection is greater than' the corresponding ganic I'Ubstances. It bas been recommended that con
feel it an obligation to constitute himself a propagan- groove of the wheel, ' the latter will roll down , on its siderably more of the 88° sugar be made than hitherto ; 
di�t of the knowledge of the means of prevention of inner cylinder, producing a: very slow run, but Ii certain under such circumstances the manufacturers may be 
cholera among the populace, and when the people are momentum will be developed which, as soon as the better able to make tenns with the refiners. 
thoroughly informed in this behalf and join intelli- wh�l strikes rail No. 2, will change the rate of velocity The prohlem of ' handling waste waters from beet 
gently and beartily with the health authorities in re- to a much higher degree, because on the second rail sugar factories is by no means settled. The water resi
cognizing and managing the first case that may aT"- the wheel runs on its' outer cylinders. Thus you have 'duum, most to be ctrc!aded, comes, from the diffusion 
pear in any locality, the disease will be stamped out at I a wheel runping faster up hill than down. , battery and pulp presses. ' In some special cases, where 
that point, and then chol

,

era 

,

can never again become I As will be.., unde;stoo. . d, th
, 

e proj

,

ec

"

t .. ion of rail No. 2 is there is a scarcity of water, this waste water must be used 
epidemic in the United Stat€ll. used only to deceIve the �ye. , . over a�ain. Notwithstanding the precaution of puri-

YELLOW FEVER. 
IIL A'n Optical Illusion -7Biltween the electrodes fication, such as employed, after a reasonable time the 

Y II f . h th t h b d 
of a Holtz-Toeppler machine' place an electrical whirl salt:,;', etc. , not eliminated "';ve considerable .t�lible dur-e ow ever IS anot er scourge . a ,  as een an ' .  .,... 

still is being much studied, and not with such satisfac- ing manufacture. 

tory results touching the nature of its course as with The experiments made in crystallization in motion 
cholera, but enough has been detennined in regard to appear , to continue ill favor among manufacturers, 
its nature to warrant the declaration that it ean be most of whom are willing- to admit that by this plan 
stamped out at any point where it may appear . .  , All more sugar Illay be extracted from second and third 

that is necessary to protect us from further invasion of grade sirups than by any other existing method. 

yellow ' fever is the watchfulness, the intelligence. the . Some most interesting experiments have been made 
skill, and the devotion to duty everywhere that has I to determine the loss of sugar during evaporation of 
beeil so successfully exercised for eight years by the alkaline juices. After 90 minutes a solution containing 
health authorities at New Orleans. I 250 grammes sugar, 2O c.c. potassic solution, 230 grammes 

It is known that yellow fever is an exotic in the water, heated to 125° C. , polarized 49 ·11, corresponding 
United States, and that it comes to us almost ex- to a loss of 0 ·74 in the polarization. All experiinents 
clusively from the inter-tropical islands and mainland appear to point to the fact that alkalinity resulting 
on the eastern border of the Western Hemisphere, and from existing methods of working has but little intiu-
it is a reasonable anticipation that the diligent expert ence on sugar destruction ; what changes do occur may 

investigation now actively prosecuted will presently be mainly attributed to heating. 
yield us such knowledge of the nature of its germ and Exportation of beet sugar from Ham burg has remain-
its nativity as will enable us to strangle it in the place ed almost stationary during the past four years. Dur· 
of its birth. The pregnant idea of dealing with germ ing 1892-93 it was 653,722 tons, of which England re-
diseases, that have a localizer! origin, at the point of ceived 242, 515 tons refined sugar. 
their generation was under consideration by the Pan- Slices of cork have been giving most excellent results 
American Medical Congress at its first session in Wash- in filter presses ; these obviate many of the difficulties 
ington in September, and it is just such gre8 t organiza- contended with in filterin� very dense sirups. The 
tions as that, composed of men with enlightened minds 

AN OPTICAL ILLUSION.  
expense is about $10 per 10,000' tons beets. The cork 

and courageous natures, that will work out the pro- offers an excellent medium for several days without 
blems of sanitary science and art for the welfare of the being renewed ; in fact, even then it may be washed 
world.-Jour. Arner. Med. Assn. at the same level with the electrodes. To the whirl in the presses, which operation demands about one-

.. • •  .. you fasten a circular piece of stiff white paper with half hour. The cork IDay remain in the presses for a 

THE American Teredo Proof Company has erected 
works at Gig Harbor, Puget Sound, where piling for 
wharf and dock building is treated with a patent pre
paration, after which, it is claimed, they will withstand 
all attacks by the destroying teredo. 

some regular figure on it in bhtck. The pivot on month, provided it receives its regular washing at 
which the whirl is to rotate should be insulated. After intervals of one week. The filling and emptying cork 
a few seconds of running your machine, sparks will requires less time than the renewing of filtering cloths. 
pass over every time when the wire, rn n or 0 P. takes Any bone filter may be changed into a cork filter.-The 
t.he direction of A B. This experiment performed in Sugar Beet. 
the dark will show the cross always in the same posi- ------.-......... ..... ------

• Abstract of Address on General Medicine, at a meeting of the llIsaIs- tiOIl, thus giving the whirl the appearance of lJ,"in� at THE first coast light , in the United States was 
sippi Valley Medical AaIiociatlon, ()(:tober l2, 1l:1li8. rest, though it moves rapidly. erected ill 1678. 
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A Wire 'I'ramway i n  the Alps •• 

A wire tramway having some very long spans has 
recently been built by Bullivant & Co., of London, 
from the designs of Mr. W. T. H. Carrington. This 
tram way has been built to carry talc from mines at a 
high level in the Italian Alps, on the Franco-Italian 
frontier, near Pinerolo, for Brayda & Co. , of Turin. 
The mines ar.> situated at a height of about 7, 000 feet 
above the sea, and the material has to be carried to a 
road situated at a level of about 2, 500 feet above the 
sea, whence it is carted to the railway station at Pine-
1'010. The mines occur at various poi!lts along the line 
of tramway, and the quantity transported per day is 
about forty tons. The return traffic up the tramway 
consists of military stores required for the use of the 
fortresses erected for the defense of the Italian frontier 
at various points along the mountain range. The wire 
tramway erected consists of one upper span, having a 
length on the incline of 3,090 feet, with a gradient of 1 
in 4. A length of groundl tramway proceeds from 
the lower end of this section, by which the material is 
collected from various mines situated on the lower 
plateau, and over which the material brought down 
by the upper section is transported to the upper termi
nal of the second incline. The latter ropeway is 4, 200 
feet on its inclined length, and has a gradient of 1 in 
2%,. From the lower end of this the third incline ex
tends to the roadway above named, the length of this 
lower incline being, on its inclined length, 3, 600 feet, 
with a gradient of 1 in 2. The nature of ground tra
versed by this latter incline necessitates the use of a 
support on a ridge about one-third of the distance 
from its upper terminal, and at this ,point the fixed 
ropes are supported in suitable saddles, over which the 
carriers run, and the hauling ropes are carried on suit
able guide wheels. The upper portion of this lower 
incline, thus divided by this support, has an incline of 
about 1 in 2, whereas the lower section has an incline 
of 1 in 1:!4'. 

All these inclines are constructed on the principle 
adopted on many other lines of a similar character : 
two fixed ropes are stretched from end to end of th� 
incline, and an endless hauling rope is employed, 
which, at the upper end, passes round a suitably de
vised brake gear, while at the lower end it is passed 
round a tension pulley, by means of which suitable 
strain is put on this rope. 

J titutiiit �mtrita •• 
The carriers are designed to contain about 600 lb. of 

mineral, and arranged to tip on the release of a catch. 
The running heads from which they are suspended, 
and by means of which they run on the fixed ropes, are 
provided with steel wheels carried in a wrought iron 
frame in which the hanger of the carrier pivots and 
moves freely. The attachment of the hauling rope is 
made to the head by means of suitable pendants, to 
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the empty carrier up. When it is not required to trans
port any mineral the descending loads are composed of 
stones, etc. , by means of which the military storel'l are 
transported up the mouutain. It is found that with 
600 lb. of mineral in the -descending carrier about 250 
lb. of military stores can be brought up in the ascend 
ing bucket. 

. . . � . 
enable it to pass the point of support. The fixed ropes Injurious Photographic Chemicals. 

are tightened by means of blocks fitted with Bullivant's The British Journal says : Metol seems to be gain-
patent flexible steel wire rope, and a crab winch placed ing, rightly or wrongly, an unenviable character for 
in the rear of the same. This mode of tightening is the injurious action it is said to exercise on the hands 
found most convenient, as it admits of the fixed ropes .  of its users. But, be it . ever so, hurtful, is there any 
being slacked out on to 'the ground for examination at reason why it should be allowed to exert. its ill effects ? 
any time without releasing the attachments, the wire In the development of negatives, only the extreme tips 
rope falls being provided of sufficient length for this of the forefingers and thumbs need be wet with the so
purpose. lution, and then only the front portion of them, where 

'rhe great length of the second span will be noted ; it the skin is the thickest. In most instances, in hand
provides a means of transport for a load having a gross ling injurious chemicals, it is only when they come in 
weight of about 1, 150 lb. The fixed cables are compos- contact with the thinner portions of the skin-as on the 
ed of specially made steel wire rope having a breaking back or bet ween the fingers-that any harm results. 
strength of about 35 tons; they are made of steel wire However, India-rubber finger stalls, costing but a few 
of special character to suit the requirements of this de- pence each, are to be had at all rubber shops, that will 
scription of work. Great care is taken in the attach- perfectly protect the fingers from all pernicious ma
ment of these ropes at the ends, where they are held by terials. They are much more extensively used by pho
patent clamps, arranged to avoid the necessity of splic- tographers,lboth professional and amateur, on the Con
ing, and by means of which the rope is not weakened tinent than they are here. Being exceedingly thin, 
at the point of attachment. The carriers are allowed they are by no means uncomfortable to work in. It is 
to travel at a speed of about 35 miles per hour. The curious to note the effect that different chemicals have 
whole section is controlled by one brakeman, who, on different persons. One gentleman we knew, who 
when not employed in controlling the running of the for years had been dealing with impunity with cyanide 
line, is occnpied in loading the carriers, etc. of potassium in connection with electroplating as well 

The transport of the materials discharged at the low- as photography, suffered severely from bichromate of 
er end of the middle section to the upper terminal of pota!'h. Another gentleman, on whom the bichromate 
the lower section is performed by small trucks which was innocuous, even when used on a large scale, could 
run on a short line of rail way between the two points. scarcely touch cyanide without suffering incon venience. 
With the small quantity of mineral required to be car- Even the smell of it created nausea and headache. In 
ried,  the use of this arrangement involves no extra the wet-collodion days, a friend of ours had to reli n
labor ; where, however, it is necessary, a direct inter- quish photography, so far as the development of his 
change of loads from one bucket to another can be negatives was concerned, on account of the injurious 
arranged, but this is ouly desirable where the quantity action the iron solution had upon his hands. 
to be carried is very considerable. The support placed • • • I • 
in the lower incline consists of a timber frame of ample Underground .Co ndults In NeW' York City. 
strength, between the upr:.;hts of which is suspended The underground electrical conduits in New York 

* Abstract of article in the London Engi."eer. 

a steel transom carrying saddles on which the fixed City have now. a length of 1, 667 miles. In these con
ropes rest, and betweeu these same uprights, at a low- duits tlJere are about 32, 600 miles of telephone a,nd tele
er point, will also be seen the wheels with their guide graph wires and 1, 300 miles of wires for lighting pur
bars arranged for carrying the hauling rope, by means poses, with which about 6, 790 arc lights and 268,000 
of which the loaded carrier when descending brings incandescent lamps are connected. 

RECENTLY PATENTED INVENTIONS. 

.flagineeriag. 

ENGINE (fOVERNOR.-William H. Wat
son, New Orleans, La. According to this invention the 
steam passes through the governor on its way to the en
gine, and the speed of the engine is thus regulated to a 
nicety without using any gearing or exterior mechanism. 
The governor comprises a casing, having �n inlet at one 
end and an outlet at the other, a percnssion plate being 
held in the outlet end, while there is a central chamber 
through which slides a piston having end chambeIs with 
ports leading to the central chamber. The regulating 
piston IS moved back and forth automatically by the 
shifting steam pressure. 

RallW'ay AppUances. 

CAR COUPLING.-William F. White, 
Chicago, TIL This is an improvement in knuckles of the 
Janney type, and consists principally' of a pivoted 
knuckle held on the drawhead and provided with an ex
tension adapted to be engaged by the forked end of the 
coupling pin. The extension has a beveled pOrtion, and 
its front and rear edges are adapted to be engaged ·by two 
para\lel prongs of the pin, the rearmost of the 'prongs 
having a lug engaging the beveled portion of the exten
sion, while a lug in the dr!lwhead is adapted to be en
gaged by the pin to impart a swinging motion to the lat
ter when a pull is exerted. 

AIR BRAKE COUPLING D E V I C E . 
Charles F_ Bane, Lafayette, Ind. The hose coupling, 
according to this invention, has two movable interlocking 
sections, each with a lug and two stop lugs and a ported 
valve within each section, there being on the stem of each 
valve an arm having limited movement between the stop 
lugs of its own section and adapted to be engaged by the 
lug on the section carrying the other valve, to be moved 
against one of the stop lugs of its own section. The de
vice automatically opens the valves in the couplinglil, 
whenever the coupling members are united, thus form
ing an uninterrupted passage for the air in the train pipes 
on adjacent cars. 

AXLE Box LUBRICATOR. - James S. 
Patten, Baltimore, Md. This is an improvement on a 
former patent of the same inventor, according to which 
there is inserted and held in the car axle box proper a 
box containing a liquid lubricant, with means for takiug 
up the lubricant and transferring it to the journal ; also 
for rec(){Jveyillg into the box any surplus which may ac
cumnlate on the journal. The improvement having been 
practically adopted by several railroad compani6i!, the 
inventor has devised .and covers in this patent a better 
working form, more completely adapting it to everyday 
use on railroad cars in ordinary service. 

Electrical. 

ELECTRICAL RESISTANCEs.-George B. 
Lawrason, New Orleans, La. An Instrument for measur
ing and regulating these resistances, on the principle of 
the Wheatstone bridge, Iw! been devised by this inventor. 
The conductors are wound in exterior spiral · grooves on 
a rotatablQ non-conducting cylinder. thQ adjustment 

shortening or lengthening the distances between the TREADLE ATTACHMENT.�Andrew Pra- WIRE FENCE G A T E .  - William W. point bridged from the main oircIlit, and a cond:i1ttmg der; Spokane, Wash.' 'Jlhis is a idmple attachment de- Halladay, FarIna, ill. 'JruI! gate formII reaIly.oDly a pan rod composed of two aligned but insulated llarts Is ar- signed to prevent dead center positions, so that the driven of the fence, and is so cheap and. simple that it may be ranged parallel with the cylinder and adapted to rotate. shaft Is rotated in a forward direction on starting the applied lit freqnent intervals between the . posts of the 'l'he conductors wound ill the grooves of the cylinder treadle. A fiat spring,is so arranged in connection with the fence to afi'ord openings at any desired point. To the are also looped around the rod, so that the current is not. pitman and treadle as to exert pressure against the upper free ends of the strands of a fence section Is fastened a only divided and caused to take two paths, but the resist· end of the pitman, and consequently on the wrist pin, to stile whose lower end is held to a' post by a common ance may be varied at will by rotating the cylinder. hold the latter �ut of a dead center position relatively to staple, while near the upper end of the stile is a link en-
RAILWAY SIGNALING APPARATUS.- the treadle whenever the machine Is stopped. gaged by a hook extending thropgh a hole in the P03t, 

Edgar C. Wiley, Bristol, Tenn. The principle employed the beck of the hook being pivoted ' to a cam lever. 
in this invention comprises a series of electro-magnets in A.grlcultural. When the gate Is opened the stile and wires are carried 
the roadbed or along the line and energized through con- to one side, or the wires may be rolled on the stile. WEED CUTTER.-Robert H. Douglass, tacts made mechanically by the JllIBS8ge of the train, WIRE STRETCHER.-William P. Negus, 
these magnets acting by induction upon magnets carried Colville, Wash. This madune has main cutters of V- West Branch, Iowa. This is a simple ilevice especially 
by the locomotive, which pass the stationary magnets so shape so placed that their inner edges will be their cut .. adapted for stretching any.kind .of woven wire fencIng, 
closely as to induce in the magnets of the locomotive a ting edges, the angle of the cutters being at the rear, and working equally well with' b�d or smooth wire, and 
current strong enough to close a local bell circuit on the in conjunction therewith are upright cuttel'!' and means adjusting itself to any size <l1!.'Wire. It is a forked lever train and sound the signal, thus apprising the engineer of whereby the cutters may be qnickly and easily adjusted whose prongs have iilcIilloo ends, a dog being pivoted 
any train of the presence of another train ullon the same to cover more or less ground, or adapt themselves to rows between them and having shoulders adapted to swing 
section of track. of different widths. The machine is of very simple, opposite the inclined end8 of the prongs, while there is a strong and inexpensive construction. 

SERIES ELECTRIC RAILWAY. - Michel toothed cross pleae on the free end of the dog. 'fhe de-
Angelo Cattori, Rome, Italy. The conductor, according Ma.ccllaneou.. 

vice is strong and durable, holding the wire very firmly. 
to this invention, consists of hed separated and insulated . .  It is also usefnl in repairing old, loose fences, as well as 
conducting sections and movaflle conducting circuit VE,"TIL�TION OF !3UI�DINGS.-Wllh:;tm fo� stretching new fence. 
breakers in the gaps betweqn sections, to oo�perated bf M. Deeter, Kingston, N. Y. This jnventor Iw! deVIsed WEATHER STRIP. -Norman N, Hazel
the locomotives to open or close the gaps, while four con- a speclaI method of constructiou id which air shafts lead ton, Lamoni,'owa. This strip comprises a spring plate 
ductlng wires connect the generating machine with the from the cellar to outlets at the top of the building, com- secured to the outer face of the door, its lower end rid
conductor in sets of two at two separate points, the con: municatlng with spaces under each fioor, while pipes ing on the threshold piece, while a catch member has a 
ductor being interrupted between the two wires . of each lead from the cellar also to these spaces, there being shank portion passing through the door and engaging the 
set, and there being means for electrically connecting the means for Inducing an npward fiow of air ; there are inner face of the threshold strip. The device is simple 
poles of the machine with either of the sets of condnct- also air spaces in the several walls of the building, and and Inexpensive, but is designed to effectively exclude 
ing wires. The invention embraces many other novel lateral openings leading from the fioor spaces to the wall all rain, snow and wind, and also to serve· as a door 
features for an improvEid series system electrical railway spaces, and from the latter to the air shafts. The con- stop or bumper to protect the wall and wll,l1' paper. 
with underground conduit. struction afi'ords means for accurately controlling the heat T R A V E L  I N G C A S E. - Florence I. 

supplied to dlJl'erent rooms, and effectively removing I Leonard, Arlington, Ga. This h! a case designed to be 
Mechanical. 

the foul air. especially useful for ladies as well as gentlemen for GRIP TESTING MACHINE - Theobald short trips, and has apartments to properly contain 
NUT LO?�-J.ohn W. S�hoaf, McKees- E. J. Schaibly and Walter Schaibly, Philadelphia, Pa. several dresses, lingerie, hats, etc. Its main compart

port, Pa. This 18 an nnprovement ill nut locks, employ- This is a im ro ement on a machine formerly patented ment is preferably about two feet long, sixteen inches 
ing a spring washer formed of a spring-split ring, with by one o� the�e �ventors simplifying the construction wide and nine inches high, and hinged thereto is a top 
end

d
s pr�jectln? in oPP."sit� dire�tions 

guard
to act � pawls, I and providing means for �nnecting the tension sprin� section on which are hat boxes, the case also having the 

an th� illvention conSIsts m fitting a pwte over directly to the handle levers and the sides of the case. conveniences of a dressing case. 
the spnng washer, so that the washer may be partly com- I There is also a connection between the levers and a INHALER . -Alfred M. Ad sit, Hastings, 
pressed, but cannot be mashed llat and so be damaged or registering mechanism thrown into gear by dropping a Minn. This is a device for the administering of anres. 
m�e useless. T?e plate does not prevent the proper op- coin into a chute of the machine, the levers being thrown thetics, and has a hollow body with top air inlet, a liquid 
eration of the spnng washe7. . l out of gear as soon as they are started, so that they can- reservoir and Jiqnid discharge regulator, aud a series of 

COMBINATION TOOL. -Riley L. Davis, not again operate the registering mechanism until an- minutely perforated partitions supporting bibulous ma
Asheville, N. C. This tool ht\S a h8JllllWr or socket head, . other coin is dropped. A brake mechanism holds the terial. The device provides for the gradual and meas
to which is secured a cutting or clipping tool, and to the indi�,atlng hand at the P9int it reaches, tne mechanism ured giving of the anresthetic as desired, according to its 
hitter is detachably secured a supplem�ntal tool for cut- being released and the hand returned to normal position effect upon the patient. 
ting wire, or for use as a screw driver or wrench. The on pressing a button. DENTAL CLAMP.-J oseph M. Strout, 
handle of the �er head is so secured in a tapered FOLDING BEDSTEAD. _ Paul Gustave Portland, Me. This is a device which may be used up
socket that shrinkage or wear of the handle may · be Le Dan, Paris, France. This bedstead is intended pri- on any tooth of an upper or lower set, being out of the 
readily taken up to insure a tight fit at all times. manly for nse by officers on campaign, explorers, and way of the operator, qnickly applied or removed, and 

SAw MILL FEED MECHANISM.- Wi!- others. The side pieces are each formed of two sections effectually holding the rubber dam in position, while at 
Ilam Fleming, Athens, Ga. This is a VarIable feed de- hinged together, the foot piece being detachably COli· the same time pressing the gum from the neck of a tooth 
vice, comprising a pivoted rotary shaft and shiftable frlc- nected and carrying a foot at each end, while there are in such manner as. to expose a cavity well down in the 
tion disk mounted on a sliding sleeve, to which is pivoted feet hinged to the head sections of the side pieces, and neck. The clamp has a yoke-like spring body, with ad
a hand lever. By moving the lever in either of two di- an adjustable and hinged back. These bedsteads are justably attached extension arm shaped to embrace the 
rections.at right angles to each other, the log carriage is preferably made of copper tubes, to weigh only about neck of a tooth other than the one engaged by the 
fed either forward or back, while by moving the friction l ten pounds, and have a novel style of coupling and fitting clamp. 
wheel longitudinally on the shaft the speed of the car- whereby they may almost immediately be tra.tW'o�med ATTACHMENT FOR STOOLS. - Thomas 
rIage is regulated. into a 10DI{ chain, an easy chair, or a stool S. Crapp, Tallapoosa, Ga. This is a device for piano 
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seats, screw chairs, and other seats supported on a ver· 
tically adjustable screw spindle. It is a spring attach· 
ment, which, when the spindle is turned down, acts as a 
bracing sleeve to strengthen and sustain the spindle, 
preventing it from sticking, and acting automatically to 
loosen and slightly turn back the spindle after it bas 
been turned forcibly down. 

BANJO. -Charles E. Dobson, New York 
City. In the head of this instrmuent the rhn Is beveled 
on its inner side at both edges, and tubular rings rest 
against the bevels, with their outer sides dush with the 
outer face of the rim and their opposite faces beyond the 
upper and lower edges of the rim. The device Is de
signed to inlprove the tone of the instrmuent and at the 
same time strengthen the upper and lower portions of 
the rim of the head without adding . unduly to the 
weight. 

INSECT TRAP.-Allen Y. Smith, Eddy, 
New Mexico. This trap is of pyramidal shape, with 
smooth funnel·shaped entrance at the top, and wire 
gauze sides and ends, with removable sliding bottom. It 
is more especially designed to trap roaches, affording 
them an easy entrance but preventing their escape. 

N OTE.-Copies of any of the above patents will be 
furnished by Munn & Co., for 25 cents each. Please 
send name of the patentee, title of invention, and date 
of this paper. 

'I'M c/ia,.go 101' Insmion under thiJl Mad is One Dotla,. a line 
101' each ""'ertion ; about eight W01'ds to a line. Alive,.. 
tiBement. mmt be reuiIVed at publwation office as ea,.lll a. 
T/" .... sdav mOTning to appear in the loUowiftli week', isBUt 

" U. S." metal polish. Indianapolis Samples free. 

Air compressors for evry possible duty. Clayton Air 
Compressor Works, 26 Cortlandt Street. New York. 

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

Nickel·in·slot machines perfected and manufactured 
Electrical supplies, Waite Mfg. Co., Bridgoeport, Conn. 

Screw machines, ml11iDR machines. and drill presses. 
The Garvin Mach. Co., Lai"ht and Canal Sts., New York. 

Centrifugal Pumps for paper and pulp mills. Irrigating 
and sand pumping plant,s. Irvin Van Wie, Syracuse, N. Y. 

Carborundum - hardest abrasive known. Send for 
prlCes o[ wheels, powder, etc, The Carborundum Co. 
Monongabela. Pa. 

Emerson. Smith & Co .. Ltd., Beaver Falls, Pa., will 
send Sawyer's Hand Book on Circulars and Band Saws 
free to any address. 

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

NEW BOOKS AND PUBLICATIONS. The best book for electricians and beginners in elec

THE PRACTICAL ELECTROPLATER. By triclty is " Experimental Science," by Geo. M. Hopkins. 

Martin Brunor. New York and Lon· By maiL U ;  Munn & C:o., publisbers, 361 Broadway, N. Y. 

don : Emile Brunor. 1894. Price $10. Patent Electric Vise. What is claimed, Is time saving. 

This work has the advantage over &everal other volumes 
published in the same line in being Iargely the result of 
the personal researches and experience of the author, 
many of the processes described being here for the first 
time given to the public. lu Paris, as well as ill this 
country, the author addressed himself to mastering all 
the details of electroplating as exemplifted in the work· 
shop rather than as theoretically set forth. It is, there
fore, a book for practical meu, giving some two hundred 
articles and formulas for solutions, desCribing process 
for gilding with and without a battery, for oxidizing, 1lre 
gilding, etc. 
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1. Elegant plate in colors showing a suburban dwelling 
at Plainfield, N. J., erected at a cost of $4,800 com· 
plete. Floor plans and perspective elevation. A 
tasteful design. Messrs. Rossiter & Wright, archi
tects, New York. 

2. Plate in colors showing an elegant residence at Pel· 
ham Manor, N. Y. Perspective' view and lloor 
plans. Estimated cost $7,000 complete. An ex· 

cellent design. 
3. The Jamaica ClubHouse, recently erected at Jamaica, 

N. Y. Perspective views and 1100r plans, also an 
interior view. Cost $9,000 complete. Messrs. 
Hans & Oborne, architects, Brooklyn, N. Y. 

4. A beautiful residence at Portchester, N. Y., recently 
erected for A. V. Whiteman, Esq. Perspective 
and lloor plans. Mr. Frank W. Beall, architect, 
New York. 

5. Engravings and 1100r plans of a suburban residence 
erected at Ashbourne, Pa., at a cost of $4,800 com

plete. An attractive design. Harrison Allbright, 
Esq., architect, Philadelphia, Pa. 

6. A suburban dwelling recently erected at Edgewater, 
Ill., at a cost of $10,216. Floor plans and perspec
�,\ve elevation. Mr. F. B. Townsend, architect, 
cJhicago. 

7. A colonial cottage at Buena Park, Ill., recently com
pleted for Guy Magee, Esq. F.lOOl" plans and per
spective elevation. An artistic design. 

8. A modern half-timbered cottage at Wyncote, Pa., 
erected at a cost of $4,250 complete. Floor plans 
and perspective elevation. Mr. A. S. Wade, Phila· 
delphia, Pa., architect. 

9. A modern colonial resideItce at Oak Lane, Pa., erect
ed at a cost of $6,800 complete. Perspective view 
and 1100r plans. Mr. F. R. Watson, of Philadel
phia, Pa., architect. An attractive design. 

10. The residence of Rev. Samuel Scoville at Stamford, 
Conn., erected at a cost of $6,616. Mr. W. W. 
Kent, architect, New York. An excellent design. 

11. Examples of interior decoration and furniture in the 
Moorish style. 

12. A Queeu Anne dwelling at Jenkintown, Pa., recently 
completed at a cost of $5,000. Messrs. Burke & 
Dolhenty, Wyncote, Pa., architects. 

13. Miscellaneous Contents : The growth of plants in 
odd places.-Acoustics in buildings.-Improved 
steam power brick machine, ilIustrated.-A new 
style stamped ceiling, ilIustrated.-The telether
mometer or distant temperature indicator.-The 

No turning of handle to bring jaws to the work, simply 
one sliding movement. Capital Mach. Tool (',0., Auburn, 
N. Y. 

Competent persons who deSIre 8jl'encles tor a new 
popular book. of ready sale, with handsome prOfit, may 
apply to Munn & Co., Scientific American office. 361 
Broadway, New York. 

prSend for new and complete catalogue of Scientific 
and other Books for sale by Munn & Co., 361 Broadway. 
New York. Free on application. 
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HINTS TO CORRESPONDENTS. 

NalDes and A ddress must accompany all letters, 
or no attention will be paid thereto. This is for our 
infornJation and not for publication. 

BeCerence.. to former articles or answers should 
give date of paper and page or number of question. 

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

BUiteo� �:s���:o J:ii
r
c:.,as:U:���t�

O!d�;��� 
houses mannfacturing or carrying the same. 

Special \VriUe n Inro " lllati o n  on matters of 
personal rather than general interest cannot be 
expected without remuneration. 

Scientific Alllerican S upplements referred 
to may be had at the office. Price 10 cents each. Books referred to promptly supplied on receipt of 

l1:Ilre';itI8 sent 1:or examination should be distinctly 
marked or labeled. 

(5801) F. W. G. asks : 1. In tin plating 
iron or steel by inlmersion in melted metal, what mate
rials are used as a llux and what as the bath after they 
have been dipped ? A. Our SUPPLEMENT, Nos. 92, 130, 
849, i;ives notes on the tinning process. 2. '1'0 what re
sistance should the magnets of an electric bell be wound, 
for use as signal on a telephone line one-half mile in 
length, and what size of wire Is best suited for winding 
them ? A. The smaller the resistance and larger the 
wire the better. It is a practical question. 3. How many 
cells of Leclanche battery at each end of line will be re
quiJed to work bells satisfactorily where No. 14 iron wire 
is used With return wire ? A. Three or four. 4. How 
many cells where No. 18 copper wire is used, and how 
ie this determined ? A. Three or four. All depends on 
the bell, how strong a spring it has and what current is 
needed to ring it. , We recommend for your p"rusal the 
following works, which we can supply. Allsop's " Elec
tric Bell Fitting." $1.25; same, " Electric Bell Construc
tion," $1.25 ; and Bottone's " Electric Bells and All 
About Them," 50 cents, by mail, prepaid. 

(5802) A. M. T. asks : 1. What is  
gained b y  winding 750 feet, o r  300 of No. 1 2  double-cov· 
ered wire, on an armature 6 inches long 9 inches in diame
ter, with an iron core 1� inch thick? What will be the 
difference of the revolutions with the same lleld in each 
case? A. If you refer to a motor, the more turns of wire 
you put on the arnJature, the lower will Its maximum 
epeed of rotation be. There Is no absolute gain or loss. 
The winding must be adapted to the requirements of 
each case. Roughly speaking the rotations will vary in· 
versely with the length of wire. 2. Will you please 
state the outside diameter of Nos. 12 and 14 double-cov· 
ered magnetic wire ? A. The wires are 80 and 64 mils 
in diameter respectively. For covering allow llve mils 
or BO. 

improved Thatcher furnace, iIlustrated.-Improved (5803) C. E. C. H. says : 1. Please inform 
sash chains and fixtures, illustrated.-An improved me as to the best form of reservoir to hold about 60,000 
sliding door latch, ilIustrated.-Aluminite in ce- gallons, to be built on the surface of the earth, of brick 
ment plaster.-Fire losses of 1893.-Graphite c and cement. How thick would the wails have to be to 
paint.-The Columbian sash and door lock, ilIus- stand the pressure without fear of rupture, and what is 
trated.-An improved sash lift, illustrated. the best form of outlet ? A. The reservoir should have a 

1'he Scientific American Architects and Builders diameter of 40 feet at the water surface and 10 feet deep. 
Edition is issued monthly. $2.50 a year. Single copies, Brick is not desirable for reservoir walls, on account of 
25 cents. Forty large quarto pages, equal to about its porous nature, and good hydraulic cement being ex
two hundred ordinary book pages ; forming, practi- pensive in Southern California, we recommend earth 
cally, a large and splendio MAGAZINE OF ARCIDTEC- banks 12 feet high, 8 feet wide at top with banks sloping 
TT'RE, richly adorned with elegant plates in colors and on inside 45°, outside 30°, making the bank at the bot
with llne engravings, ilIustratiug the most interesting tom level not less than 32 feet wide. A 2 foot puddle 
examples of Modern ArchitectnraI Construction and wall of good clay and sand should be carried vertically 
allied subjects. on the lIne of the Inner edge of the top, commencing In 

The Fullness, Ricinless, Cheapness, and Convenience a trench at 3 feet below the bottom of the reservoir. A 
of this work have won for it the LARGEST CIRCULATION clay and sand puddle lining 1 foot thick should cover the 
of any Architectural PublIcation In the world. Sold by entire bottom and iuner slope of the sides. All puddle 
ail newsdealel"8. MUNN & CO., PuBLISHERS, should be well worked and rammed. The pipe should be 

361 Broadway, New York. laid below the bottom aDd rillill8 thNUi'h the puddle'aDd 

well packed throughout with clay puddle. Valve outside ' weight lilay be lessened, as It wlll become cavernous and 
of reservoir. 2. How much hay (weight) will a 10ft 1100r may fall on the roof of the cold room and do damage. 
bear 16 feet across and 30 feet in length, resting on 2X8 Otherwise the ice house may be used as usual In disposing 
joists 1. foot 9 inches apart ? A. The lloor will carry � of the ice, but in such a way as to leave the cold room in· 
tous of hay evenly distributed with safety. closed with ice to the end of the season. 

(5804) C. O. M. asks how to make a small (5809) E. E. F. asks : 1. When will the 
furnace snitable for melting from 10 to 25 pounds of cast star Myra be visible ? A. Myra (0 Ceti) varies from 1'7 to 
iron; what to use to produce sufficient blast. A. The 9'5 magnitude. Its period Is 331% days, remaining at its 
accompanying I1gnres will give a very good idea of a minimum magnitude about 231 days, when it begins to 
small cupola for melting iron. Fig. 1 being a perspec- brightsn, reaching its greatest magnitude in about 30 

li'if.2. 
days, remaining brightest one week, then receding to its 
minimum magnitude in about 60 days. It Is visible to tne 
naked eye about 45 days. We have no record of its date 
of maximum brightuess. 2. I have a constant 110w or 
water that would 1111 a two inch pipe, with a fall of about 
100 feet iu 400. NOw, would a pipe of say 2J.9 or 3 iuches 
diaineter of that leugth (400 feet) be large enough to sup
ply a Peltou wheel of about 1� or 2 horse power ? Also 
size of wheel, number of buckets, aud size of nozzle, also 
same for a 5 horse power wheel. I am glad to see that 
you have resumed the mouthly record of the planets in 
your valuable paper. A. The amount of water that will 
1111 a 2 inch pIpe is uot a measure of water 11ow. If you 
can measure 60 gallons per miuute at the 'spring you may 
realize about 1 horse power, witt. a 12 inch wheel, � inch 
nozzle. Buckets 1 inch by !'4 inch. 

tive view and Fig. 2 a section of the cupola. The body (5810) A. H. S. asks : 1. How many cells 
is made of heavy sheet iron, lined with firebrick, and of storage battery are required to run a one horse power provided with trunnions by which it is supported on electric motor? A. It depends on the size of the celIB. 
cross bars in a frame composed of two iron plates about Twelve cells 35 ampere cells give it. 2. Can they be 
two feet square, separated by four � foot colUluns of 3 charged by gravity batteries, and if so, how many are l\)
inch gas pipe, the whole being fastened together by four quired? Supposing the storage batteries can be charged long bolts which pass through both plates and through by gravity batteries, how long time will be required f the colUJunS. The upper plate has a large opening and a The motor I would run Is wound for 110 volts incande
llange or collar for receiving the base of the chimney. scent current. A. Allow two and one·half gravity cells 
The cupola has openings on opposite sides to receive in series for each storage cell, and put as many as poss!. the blast nozzles or tuyeres, and a tap hole in front. It ble in parallel. Thus a one or two hundred cell gravity should be about 3 feet high, and 14 inches Internal battery would be I'equired to charge a small storage batdiameter. The base of the chimney should have a door tery. But for your motor you would need 56 storage through which to charge the cupola. The blast may be cells, and to charge these several thousand gravity batsupplied with a large bellows, but a small fan blower teries might be used; gravity battery charging is only apwill answer much better. For the quantity of iron men· plicable to small storage cells. 3. Where can I obtain a tioned a cupola two-thirds the size given would answer. cheap practical book treating of storage batteries, their 

(58C5) J. J. W. writes : Is it the practice manufacture, care and application to motors ? A. See 
among land surveyors to describe courses by the com- Salomon's :' Electric Light Installations and the Man· 
pass as the needle now points, or do they make the ne- agement of Accumulators," $2 by mail . 
cessary allowance for the deviation from the true north ? (5811) F. B. asks : 1. How can I find If nothing is said, in an old deed, In reference to this mat- out II there is too much iron in a certain distilled water ter, which course is to be taken ? What is the present for good effects in all ordinary photographic processes ? correction for Warren County, N. Y. ? Has it varied mao A. Test for iron with solution of iron ferrocyanlde. 2. terially in ten years ? How is the deviation ascertained ? What is the approximate resiFtance. voltage, and am. 
A. Surveys of land should have the COUl'Ses designated perage of a celi composed of a shallow copper pan 1 foot from the true meridian, and the declination of the needle squareX ),( inch high and zinc 1 foot square, zinc sepa. stated Ilt the date of the survey In the deed and marked rated from copper by felt pad three-sixteenths inch thick, on the plot. The old surveyors were sometimes careless satmated with water and sulphate of copper, sulphate 
on this point or did not know the deviation of the com- pulverized and in excess. A. The voltage would be pass at the time. If the declination is not stated in about 1 volt. The resistance might be a few hun. 
the deed, old or new, and not marked on the survey plot, dredtha of an ohm at starting, bnt the cell would very the Inference is that the compass courses are meant. In quickly polarize in use from exhaustion of the solution a resurvey this should be tried, by running the lines and poor diffusion. 3. What is the smallest carbon, low. with a corrected compass declination equivalent to est voltage and amperage that will make sufficient arc the difference of declination from the date of the deed to illumination to equal a good oil light in an optical tan. th� present time, and by this means try to ftnd some tern for short distance, 5 to 8 feet circles. A. See the landmark of the old survey, or make a comparison with 

SCIENTIJI'IC AMERICAN, vol. 70, No. 3, page 33. Twenty adjoining survey lines. The present declination for or thirty volts and three or four amperes would be as 
Warren County, N. Y., is 12,'0° west. In 1884 it was good as an oil iamp, but still very unsatisfactcry. 11�o west, the increase being nearly ',',,0 per annum. 
The deviation is ascertained by observing Polaris when (5812) G. A. writf'1l : 1. How can I con
on the meridlan, or at its eastern or western elongation. vert the dynamo described in No. 600, SCIENTIJI'IC AllERI· 

The method is illustrated and explained at length in CAN SUPPLEMENT, into a motor ? A. No change is ne
" GillispIe's Surveying," by Staley, $3.50 by mail. cessary-wind shunt and connect wires to suit the voltage 

at your disposal. As described it Is suited for 50 volts. (5806) E. J. McC. asks : How would you 
2. How can I make the same smaller, say l1! horse power, 

go to work to figure the pressure per square inch exerted using No. 18 magnet wire on armature and 16 on lleld 
on a cylin?er 2 feet long and 4 inches diameter I1lled with magnet ? A. Make about nine-tenths its present dlmen. 
water or oil, if the piston is for� in by a scre� of IJ,i sions. 3. How many storage cells and what size will give 
inch diameter and 8 threads per mch? The screw IS driven me l1! horse power in said motor the cells to be charged 
by a pulley of 4 inches diameter on which a rope is coiled I' with 6 or 8 gravity battery ? A: Allow five 35 ampere with a 150 pou�d weight attached to

. 
the end. A. The storage cells for l1! horse power. The recharging with 

rule is to multiply the power by the circumference of the gravity cells is not practicable. A min!nlum of 13 screw �nd divide by the pitch, for the total pressure: The gravity cells is needed to charge, and these would be ex. power IS the rad�us. of the pulley dlvided by the radiUS of tremely slow. To run as a motor with , l1ve storage bat
the screw, multiplied by the weight. The total pres- ter cells substitute No 8 wire for the wire gi en in sure divided by the area of the piston in square inches is th 

y 
rt' 1 "  

v 

the pressure per square inch. As in your case the power e a IC e. 

2 mch (5813) J. B. A. asks : 1. Let me know a 
is ---, =3'2x150 pounds= 480  pounds. Then simple and efficient storage battery to be used in connec. % inch lion with a two horse power motor to run a ill foot by 6 
480X3'92 15052'6 pounds -' __ __ _  --=1.204 pounds per square inch foot launch. A. We do not ad .. .., the construction at 

� 12'5 sq. inches ' home of storage batteries. See our SUPPLE1IENT, No. 
pressure, less a deduction for friction of rope, screw and 845. For two horse power you must have about 1,500 
piston. watts ; allow 4 amperes per square foot of positive plate, 

(5807) E. P. asks : 1. Is steam visible ? and base the number of cells on the voltage required. 2. 

If not, what is it that is seen coming from an engine ? Also please let me know a sinlple and efficient plunge 

A. No. The white cloud is water in the vesicular con. battery, to be used for the same purpose. A. For a 

in . I b 1 2. Where Is the plunge battery see our SUPPLE:MENT, No. 792. The size dition, or form g mmute g 0 u es. for a steam launch will be prohibitive. 3. Also, what fallacy in the following " proof " ? size propeller and propeller shaft could l use on a 27 foot 
Suppose a=l> by 6 foot launch, to give the best results ? A. Use a 24 

then a'=l>" inch propeller, 1l1! inch shaft. 4. Could I maIntain a 
and a'=a b speed of about 10 miles an hour with a two horse power 

and (taking b' from motor and proper size propeller ? If not, what would be both members) a'-l>"=olJ-�' the best speed I could maintain ? A. No. P08Blbly 5 factoring, (a + b) (a-b)=l> (a-l» miles per hour. dividing by (fl-b) and a + b=b 
that is a + a= 'l  

2a=a 
2=1 

A. The fallacy is in treating (a-b) as a real quantity 
when it is really O. You might just as well say 
1000XO=l XO, aud theu dividing by 0, we find 1000=1. 

(5808) R. W. M. asks whether it would 

(5814) C. L. K. asks : 1. How many 
watts per caudle power are required in the most economi· 
cal incandescent lamp ? Does it vary much in practice ? 
A. Two and one-half watts, but this is at the sacrifice of 
durability of the lamp. It varies from this to 3 watts. 
2. Is the number of volts and amperes required to 
heat, the carbon llber to incandescence determined 
empirically or theoretically, and how determined ? be advisable m building an ice house and cold storage, if A. It can be calculated, but the data for calculation it is necessary to keep the ice room closed. Or can I, are based on experiment. Practically speaking, It is by building large, say 2,000 tons capacity, have cold stor- deteruJined empirically. 3. What books would give age under and use the ice from above dally for delivery ? the best information on the above and allied subjects? Your advice on this subject will be thankfully received. A. Sloane's " Arithmetic of Electricity," $1 by mail. A. The building of a cold storage room in or under an Also Day's " Electric Light Arithmetic," price 50 cents. Ice house is practicable, with only the precaution to make 

the ceiling strong enough to bear the weight of Ice above, (5815) C. J. M. writes : 1. Does a com
and all parts water-tight by planking and calking or with mon copper and zinc and blue vitriol battery require an 
a galvanized sheet iron covering and sides well soldered induction coil for the purpOse of doing electrotyping on a 
to keep the drippings of the Ice out of the COld r"om. A small scale ? A. No. The Induction coil would prevent 
drain arouud the outside of the cold room, with a con· the proper action. 2. What is the best metal to have 
nection to the ground to take away the w

. 

ater from the I your wax matrix on for electrotyping, and how do yon 
meltlDg Ice next to the cold room . The llrst ice sold determine the direction the current runs ? A. There is 
Mould be takeD from over the cold room, 10 that the DO beit _tal, practlcally �pealdna. FQl" dlrectioD of 
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FEBRUARY 24, 18<)4.] " itutifit �ltttri,all. t 25 
current test with two electrodes in the bath. 3. Is a single cell battery sufficient to do electrotyping at all ? A. Yes. 
4. What should be the respective sizes or weights of the metals in the battery ? A. There is no fixed ratio. Sec 
SUPPLEMENT, No. 310, for details of electro-plating. 

(5816) C. R. H. writes : I have a six candle power lamp which I wonld like to light for four hours each evening. 1. What kind of batteries shonld I 
nse and how many? A. Use a secondary battery of 5 or 6 cells. 2. Wonld large size plunge battery described in .. Experimental Science " do, or wonld it have to be. replenished too often ? A. It wonld require replenishing 
too frequently. 3. How long wonld plunge battery of same pattern run simple electric motor described in same book ? A. It n;rlght run it for a conple of hours. 

current all go through the car nearest the power honse ? 
A. ThIs wonld be contrary to the law of branch circuits. The current follows all possible paths and is distributed in proportion to their respective resistances. 6. What is the reason that the block system on railroads is not more extensively used f A. It is very expeBsive. 7. I have the dynamo described in SUPPLEMENT, No. 161. With the H armature I get scarcely enough cnrrent to ring a bell. What should be the voltage and amperage of that 
dynamo, it properly constructed and run at the speed stated ? Would a drum or laminated !tl"mature give any better result ? A. It shonld give six or eight volts, and a laminated drum armature would give better results. See 
our SUPPLEMENT, No. 599. 8. Does not the number of ohms resistance of a piece �f wire increase as the pressure and amount of current is increased ? A. No. Your ninth 

INDEX OF INVENTIONS Electric cable. '1'. Gulllea;'me . . . . . . . . . . . . . . . . . . . . . . .  514.849 Electric Circuits, apparatus for periodically completinl!! and interrupting Berry & Harri.on .. . .  514.746 
For which Letter. Patent 0' tbe 

United State. were Granted 
February 13, 1894, 

Electric circuits. magazme fuse for, C. E. Jones . .  5l1,liM Electric conductors. bond wire for, Ho:lfmann & Brol'an . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 514.7U 
�l���� ���b};er.· c��:���::'guiator for dynamo; 614.813 c. E. Scribner . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  514.504 Electrical apparatus, G. W. Hey . . . . . . . . . . . . . . . . . . . .  514.462 
�1:���rly�Oa���1�sDf!· �:li:i�e 'resistance 

514,400 AND EACH BEARING THA'r DATE. of conductors of. E. G. Willyoung . . . . . . . . . . . . . .  514,580 Electrolytic cell, E. A. Le Sueur . . . . . . . . . . . . . . . . . . . .  514,681 [See note at end of list about copies of these llatents.] Elevator. See Water elevator. Elevator and dump. E. E. Barton . . . . . . . . . . . . . . . . . . . 514.535 Engine. See Gas engine. Stea.m aniline . Adding machine G D Strayer . . . . . . . . . . . . . .  , 514,785 Engine reversing gear. steam, A. R. Lamb . . . . . . . •  5140479 
Air compressor iegnlaior, H. C: ·Se.geant. : : . . . . . . • 514,839 Fabric for ventilated package •• W. H Wright . . . .  514,tllO 
11�%�iS���I��";Il���!�.EE���f��I�r�: ·pre.� 514,556 J:�����t���� ��fr��?��·. �'.�: .����.�.: .... ::.: glt� 
Ani,:::�r ::::fr�.e+�'6�i�:�':.r:t . . . . . . . . . . . . . . . . . . . . • . . 514.536 J:�g:'n;.I�i:�f���':fr �e:if:g �i�; t¥>�P&rii8: : :  �ltrJ AAnnnnuUnnccll:aattoorr'. eelleeCcttnr·I'<:'call.' cE.'FR. igkcaeYt·e·rg· ·o·o·d· ·:.·::::.':. gll',� Fenclnll. wlrej J. D. Curtis . . . . . . . . . . . . . . . . . . . . . . . . . . .  614.6'12 p tj Filter. D. Wil iamson . . . . • . . .  : . . . . . . . . . . . . . . . . . . . . . . . • 614,531 (5817) C. F. M. asks (1) how to make a spark coil ? A. Make a bundle of pieces of iron wire, 

the whole olie-half inch thick and eight inches long. 
Wind it with No. 22 wire to a total diameter of two inches. 2. How many batteries sal ammoniac will it take 
to light three burners ? A. Two or three. 

(5818) M. asks : Is there any way of communicating by the voice between places 250 feet apart, other than by a regular Bell telephone ? Would a string telephone such as I have seeu boys use answer for the purpose ? And it so, how are they made ? Will they work if the strmg rests on auythiug, or must it hang clear between the trausmitters ? A. An acoustic telephone can be used- Picture wire is good for the line, and for receiver and transmitter use parchment drum heads 
to whose cen ter the wire is attached. The wire must touch no inftexible object. Lead it by loops of muslin around corners, etc. , so as to keep a strong strain on it. 

(5819) B. M. C. asks : 1. Is it true that 
the Bell telephone patent runs out January 3O ?  A. See the SCIENTIFIO AMERIOAN, February 3. 1894. 2. Is the Bnrnley dry battery suitable for running the Blake trausmitter ? A. Yes. 3. Is it any better or any cheaper to maintain than the Disque Leclanche battery ? A. The cost of either is trivial, and one is about as good as the other 
for the purpose. 4. Wonld one cell of either battery 
operate the Blake transmitter one mile and a half ? A. Yes. 5. Is a cipher called a figure ? A. According to recent authority, the cipher 0 is not a figure. 

(5820) J. A. B. asks : Does electricity 
travel on .the surface of a wire, through the center of it, or is it eqmilly distributed in every part of the wire? A. The current intensity for given conditions varies directly with the cross section of the wire. The best illustration 
of the action of the wire is to assume that it opens a path through the ether, a path in which there is no restitutive medium for wave formation. As the transfer 01 electric energy involves no transfer of matter, and as electricity 
is not matter, we cannot directly answer your query. The best theory of the transfer of energy assumes that the ether surrounding the wire does the work. Electricity 
as such can only be stored on the surface of conductors. 

(5821) C. G. W. asks : Is a copper wire woven (llexible) cable as good a conductor of electric current as a solid wire f A. Very nearly as good, if of the 
fl8lllil aggregate cross sectional area. The bending of the wires wonld tend to increase the specific resistance of the copper. 

(5822) H. asks : I wish to know if the 
common rubber belting wonld be a good and safe insulator between conductors carrying high power and the metal supports for the same. Cannot use covered WIre, and the insulator must be llexible. If belting will not do, can you name an article of moderate cost that will 
answer the conditions ? A. Rubber belting will be a very good insulator, especially if shellacked to prevent 
the accumulation of hygroscopic moisture. 2. What is the width of slot in cable subway ? Is it sulllciently wide 
to allow the grip to be taken out at any point ? A. About � inch, not enough to permit the grip to be removed. 

(5823) G. L. H. asks : At what meridian does the day begin ? A. The meridiau at which the day changes is 180 degrees from Greeuwich, England; from which place longitude for navigation is reckoned. The day meridian is an ocean line from just west of Behring Strait, passing east of New Zealan1 to the southern continent. 
(5824) H. W_ asks : What is the difficnlty of the underground system of electric ear traction ? A. In securing good iusnlation. Water, dirt, ice, and snow work into the conduit and occasion great loss of current. 
(5825) S. H. asks : Is there any method 

of determining the voltage of a magneto-electric battery? 
A You can get at the average by a Cardew voltmeter 
or �aimilar apparatus depending on the expansion of a metal by the heat produced by the current. The current is alternating and the voltage varies from zero upward. 

(5826) T. R. asks bow to constrnct a dry battery. A. For dry batteries we refer you to our SUP
PLElIIENT, Nos. 157, 767, and to the SCIENTIFIC AMERI
OAN, No. 2, vol. 67, and No. 7, vol. 68. 

(5827) E. S. S. asks : 1. When I beat my soldering iron with natural gas through a Bunsen burner, a deposit is left by the llame, which of course has 
to be scraped off before the iron is used, causing great inconvenience. Can you tell me of any way I can pre
veut this deposit and still use gas? A. We can only suggest that you try a regular solderer's gas furnace, or use a 
brass tube kept hot by the llame and place the iron in it. 
It may be very thin and fit the iron closely. If surO"()unded by fire brick, giving about an inch space, you will get better heat. 2. What are the principal reasons that the electric cars cannot be supplied with current from below instead of from the overhead wire ?  A. 
Leakage of current owing to grounding caused by water, 
dirt, and condensed moisture. 3. What is the main point preventing economical use of the storage car system ? A. The batteries are too heavy. 4. I have heard that in the human body there is some chemical that is worth nearly four hundred dollars an ounce. Can you 
tell me its name �nd the reason it cannot be extracted from a corpse ? A. The metal calcium is quoted at 
$310 an ounce. This is present in the cheapest materials 
also. 5. When two trolley cars are fed by the same wire 
lind are both between the same feeders, why does not the 

query admits of no answer. Armature connection for dynamos. O. Dufault . . .  514,817 J:�: ::�:g� .. � �g3� 'Ross: : : : : : : : : : : : : : : : : : : : :  . : : : : :  tft� 1�f�,(f.t� b��t'i;.�: .�·. �����.�I�: : ::: : : : : : : : : : : : : : : : :  gH:� F h AI h &  H I lil4 1i3( (5828) H. L. asks : 1. How many cells Axle. ball bearing, .J. Bell . . . . . . . . . . . . . . . . . . . . . . . . . . . . 51U34 F:�: ��l���::b��: au���atic, A""!D: ·Linn:::::::::.: 514:833 of Edison-Lalande battery, phonograph motor type, would Axle making macbine. W. Fletcher, Jr . . . . . . . . . . . . . 514.820 Fire eninl/uishlng apparatus, automatiC, N. be required to run the motor described in SUPPLEMENT, Bill<. See Nose bag. Paper bag. Lombard . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  514,657 Bag closure, J. Wbittemore . . . . . . . . . . . . . . . . . . . . . . . . .. 514,530 F
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.... 55111.,¥"6oo No. 759 ? A. Twenty cells should give good results. It Bag bolder. folding. R. Matler . . . . . . . . . . . . . . . . . . . . . . 514,461 di = • •  

nld babl be b tte to 'nd 't f l ' tan Bandolier. J .  Bertrand . . . . . .  . . . . . . . . .  . . . .  . . . . . . .  614,808 Flreartn. electrical. J. L. McCnllough . . . . . . . . . . . . • . •  514.491 wo pro y e r WI I or ower reSlS ceo Barrel trussing macblne, J . B. Stanhope . . . . . . . . . . 514,738 Fi.bl curing and drying, '1'. S. Wbltman . . • • . . • . . . .• 514.578 2. How many hours will it run with one chargm' g ?  A. It Barrel wasber, M. Diebl. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . M4,59l Flat ron re.t Or holder, W. W. Nugent . . . . . . . . . . . . . 514.492 Battery celio electric. P. C. Burns . . . . . . . . . . . . . . . . . . . 514.846 Flatiron rest or holder, A. A. Sawyer . . . . . . . . • • . . . .  514,500 gives 300 ampere hours. Dividing by 6 gives 50 hours. Bearing, vertical sbaft. A. C. Pessano . . . . . . . . . . . . . .  514.684 FFIIOuwe eerx'partanidllerCialan' dAb' ell!Rdyeerr-. JB.cCbolileesw.e.n . ................... ........ �11� •• � 
3. How coupled ? A. Couple according to the resistance Bed. folding, M. J. Hafl!!ar. . . . .  . . .  . . . . . . . . . . . . . . . .  514.547 aU • ...., Bed spring and.slat bolder, R. G. Melson . . . . . . . . . .  514,765 FFoollddll'!!� �bataeir. 'wJ ,. cRo.rnPletltl .. · . .. .. .. .. .. .. .. ........ ........ ................ .. .... .. 5511t.,� of the motor, which is determined by the winding. 4. Bee6.08ht,:J'(e������� ��� �:.�������? ������.I�I!!: 514,508 Founding, H. B. A. Keiser . . . . . . . . . . . . . . . . . . . . . . . . . . .  514.m How many and what size cells of storage battery will it Beneb. See Sewing bench. Furnace. See Boller furnace. Coking furnace. 
:!,e ;ha�·Si'!'::;I�r�;;,��o::�=yC��h;�e��: s�:; �:���l�: f: �: ��w.���.::::::::::::::::::::::::::::: �l�:� Gft�u.:�i����. O. Starks . . . . . . . . . . . . . . . . . . . . . . .  514.688 Bicycle change gear mechanism, A. L. Easing... Game apparatus, P. Tbamerus . . . . . . . . . . . . . . . . . . . . . . 5U,520 
:: ':,o:�s�:::in�ar:�� �. 8 E��� :�e�:�:��:; BiC;c���npjjort; 'Davis &; ·McGowan·. ·. ·. : : ·. : : : ·. : : : · . . :: :H:Ml g�::'a.fit':gg��'ll:�"A.�e:!a�I�I�:::::::::.: .::::::::::: g14;m 
in parallel would charge 3 cells. 6. Which will be the �:�:ckee�O����!·btt. S. Carter . . . . . . . . . . . . . . . . . . . . . . . .  514.542 G8St:��:�"�rJ�r . ����������i�. ������ .��.i��: 514.628 
least expensive to maintain, counting only the cost of �1��e����;rf���:ur&?'I>�of.?��.���·:::::::::::.: �l!:� 8:: ��:..��.�: :I�:�·.: : : : : . .  : : : ·. : : : : : : : :·:. : :·:.: : : : m:iJf materials used, not allowing for labor ? A. Probably, all Boat, A. D. Gomez . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  514,824 Gate. See Foldlnfol folate. Railway folate. 
things considered, the Lalande-Edison battery would be �gll:�·f:.;.��e��l�':1:."�J.oli�'i;er���.�� .������: . . . . . 5U.4lI1 8:tUt t.I'lif�n: : : : : : : : : : : : : : : : : : : : : : : : : : :  : : : : : : : : : : glt:lM the best and cheapest. 7. Have you a description of a Bollers. apparatus for supplying feedwater to, Glass tank furnaces. hood or mulller for. W. F. storage battery that I could make myself? A. For a de- BO��::��I:I<�����Wgeip.·:::::::::::::::.::·:::::.: �fHgj GOp���:�iermiii.;tor:·G .. .  i..auiie: : : :::: : : :::::::::: : gU:� scription of a storage battery see our S

. 
UPPLEMENT, N. O@' I BBOoo

ltk . • 
SbeeUSI.NneustsIOI.CnksitnrugctbOloltn' and practice. C. L. Gore cutter and marker, E. E. Dailey . . . . . . . . . . . . . . 514.tl18 Governor. speed, W. H. Von Menl!!erlnghausen . . .  514,002 838 and 345. The diagram of connections you send is all Ellis . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . ... . . . . . . . . . . . . . . .  514.619 Grain cleaner, J. C. Ro.s. Jr . . . . . . . . . . . . . . . . . . . . . . . .  514,498 right. · �g��g��::'��' t� b:��;'eci: 'maciiine for: ii;:: 'F: 'G: 514,538 8�rj�g��r :io�e�}!l:'l'�:t; iI:ClieiiedtCi: :::::::: : gl!:� 

(5829) H. B. writes : Are there suffi- Bor��acIiiiie ' ii: 'D: 'Wiilin;'y::::::::::::::::::: :  gU�� a����li"��s�.�ri�e,'i:".sE:si';iicl:iif: : : : : : : : : : : :: : gl::� Clently correct surveys of Florida to enable you to deter- Boring mill, C. L. Libbf' . . . . . . . . . . . . . . . . . . . . . . . . . . • . 514.719 Gun barrel cleaning implement. C. M. Stall"ord . . . .  514.614 
mine whether artesian water could be had by boring at �gi�les���:��CI!·t�1 b�'::erjiaper jjox: Tobacc,,' 

514,571> 8��s��r:���1gr �riaWo"w:ri: w: Ii: "Daveiiport : :  m:�t Tampa or not ? Could a heater for a forty gallon water Bra��1;'r boring boles. etc .• B. McClellan . . . . . . . . . .  514,660 �:l}.�r a!i !.\'ife'i:: J":B: Paimitei::::::::::::::::.:: �lg� boiler be snccessfnlly constructed and operated from a 500 Brake. See Automatic brake. Car brake. Va- Hammer. power. Sweeney & Laird . . . . . . . . . . . . . . . . .. 514.787 volt street railway current, and who could furnish snch a . bicle brake. . h Hammerlt"team, J. Beche, Jr . . . . . . . . . . . . . . . . . . . . .. . .  gU'� 
heater f In a steam dry kiln for drying brick, at what Br�s��������. �� �.���� . .  ,:���.I��. �� . .  I.�I.��: � .�: 514,819 �:���c B�':."��.�r'::1i'he:��r: · · · · · · · · · · · · · · ·· • intervals shonld a fan be capable of having removed or ���� ���"sfiil!! <;:;i��iiie: j': iCPuii.iii et' .ii: : : : : : : : : : gll:� II:g.'.;': t��t£�:���·e�r1r:sl�g;.:n!I.��:��·::::.: : :  gl::� removing the cubic contents of the moist atmosphere in Bridfole. dr.aw, N. C. Jessup . . . . . . . . . . . . . . . . . . • . . . . . . . . 51UM Hay or stock frame. J. D. L. Jones . . . . . . . . . . . . . . . . .  514,472 the kiln, or at what periods shonld it be removed in order :���t:rb�h�;'�t��sw: '1.0: . Ru •• ell·::::. : ':.: '::.: .:: : : : :  �li:m: �� :��':,te�.;n�ul�"a�����b i: j enirins: : :  : : : : : :  : : '. : gU:i� to insure a proper state of atmosphere ? Has coloniza- Brush for door •• IIy. A. J. & A. J. Park. Jr . . . . . . . . • 514,004 Heater. See �'eedwater heater. • � .... 0 d f ·viI· t' • I Buekle. D. F. Dalton . . . . . . . . . . . . . . .  : . . . . . . . . . . . . . . . .. 514.706 Heating device. hot water. M. F. Bishop . . . . . . . . • . . 514,f37 tion or miSSIOnary ellO"" one more or C1 lZa Ion . s Buekle. C. W. Stimson . . . . . . . . . . . . . . . . . . . . . . . . . . . . .. . .  514,516 Heel nailing macbine �ack, S. A. Krewson . . . . . . . . • 514.652 colonization induced by a Christian spirit or desire of pe_ Bnrl!!Jar alarm, J. A. Spurlock . . . . . . . . . . . . . . . . . . . . . . .  514.513 Hellomotor. L. W. AllIngham . . . . . . . . . . . . . . . . . . . . . . .  514.660 cuniary remuneration ? Wonld a ball 1Ired directly up- ��U������Fnel/da��fc:jo�· ::=ng 'uiiiform; 'iii: 514,851 ���i�' �e�'!�ti,ooii: ' Garmeiii iiook: · · · · · · · · · · ·  514.856 ward go a greater distance from the muzzle of the gnu A. J. Meredith . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  514.663 Horseshoej C. C. Jerome . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  514,753 (on account of decreasing resistance of atmosphere, etc.) 8:P�.:'0'i:" ar.°f�c{ ��i��iia;.r:::::::::. ::::::. ':::. '::.:: gltm ��te a1�:trh\�\re;;c:."6�ii� 'Graves:::::::::::::::: �11:� than if llred at 45 degrees ? A. We have no record of Calculating apnaratus. W .  T. Odhner . . . . . . . . . . . . . . .  514,725 r.:.��Ca��:.eIS!�n§t;,.?tu��dicator: · ·  St'atloii ' ii:idi� 514.624 artesian wells in the southern part of Florida, but from 8::!�e���'i���.8lidlng. P. Reber . . . . . . . . . . . . . . . . . 514,685 cator. the well known slope of the water-bearing strata of Can forming aud soldering machine. fruit. E. Inlluence machine, H. F. Waite . . . . . . . . . . . . . . . . . . . . 514.524 Eisenbraun . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  514.453 Insnlating joint, E. F. Gennert . . . . . . . . . . . . . . . . . . . . . .  514,822 the Cretaceous period, on the Atlantic border from Can topping machine, C. A. Burt . . . . . . . . . . . . . . . . . . . 514,702 Iron. Bee Sad Iron. New Jersey to Florida and along the Gnlf and its ��.!\���o:r.�.<t��:��L: : : : : : : : : : : : : : : : : : : : : ::: gU:� Jacr.icf.ee Heel nailing machine jack. Lifting 
supposed extension under the Atlantic Ocean and Gulf Car 'and air brake coupling, combined. G. R. J. Journal bearing, axle, J. P. Metzger . . . . . . . . . . . . . . . .  514,484 of Mexico out to the deep sea border, there can be but Newman . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . • . . . . . .  514, :?g�:l g����gd::f�:alo�x�ai�stfng�'!i.ZII1�·s;.ii� 514.485 little doubt as to the llow of artesian wells up to or 8� g�!r:.rj�Krrw'%��I��.�: : : : : : : : ::: : : : : : : : : : : : : : : :  U ford . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 514.lI37 Car brake bandle. J. Marrls.ett. . . . . . . .  . . . . . . . . . .  ... KIln. See Brick kiln. Dry kiln . . near the snrface in all the northern and central parts of Car coupling, Brooks & McDonough. . . . . . . . . . . . . . . .  Kitchen cabinet. C. Bouchard . . . . . . . . . . . . . . . . . . . . . . . 514, Florida. It may require considerable depth at Tampa, Car couplinl'. J. Haish . . . . . . . . . . . . . . . . . . . . . . . . . . . . •• . .  5 Knitting machine dial cy." F. B. Wildman . . . . . . . . 5U. 
probably over 2,000 feet, to obtain a large quantity at a 8� ����nii: �: �iM::;:-!I.I:::::::::::::::::::::::::.: g t�a��gslPJ';��.n�.crTb;J!i.�����.I�: : : : : : : : : ::::.: near surface llow, with also a possibility of a mineral g� ��:�\��e�e"ri't,���;::i:c:k::';i!.s�:i�.;;i::::.: gl!:519 I::::g: �l��m� �: �c!fb���I�n�.i;'iier: : : : : : : : : : : · : 514; characteristic, arising from its great distance from the Car. band. C. Benesb . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .. 514.844 Lamp, electric arc, J. E. Woolverton . . . . . . . . . . . . . . .  514. source of supply, which are th3 uplands of Georgia. An 8�·lrf���dR.?t�:�� ·1.o: ·Eup·hrat·::::::::::::::::. : :  �lt� t::::g.������������ ��"�:i:il":'�.����� .� . .  �:.��: : : :  gU, electric heater can be made for the purpose described, I Car. railway. J. Timms . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  514.634 Lamp trimmer and rel!!nlator. A. W. Robln80n . . . .  1>14.627 
but would be very expensive in cost of plant and for run- g�:ee���frfcafiYSofe���:J·sireet· indic.iior jooi;ii: 514,816 

Ls��SB?s'ii���. ��� ������ �����. ����. ����.��.l: .�: 514.t36 ning They are now used on a small scale by the Elec- C. Barker . . . . . . . . . . . . . . . . . . . . .  "' . . .  : . . . . . . . . . . . . . . . .  514.878 La���ar1�� w�V;'i}��cc�'ii�g:n ��r . .  ��?����i.�� 514.7b"7 tric Heater Company, Havemeyer building, N. Y. The car�o�����������.:e������ ���.�':"��: .�: .�:�.��.I� 514,8&1 Lantern. magic. G. E. & V. H. Emerson . . . . . . . . . . . . 514.7{)7 moist air in a dryinl( kiln for brick shonld not be re- qarp.et stretcber aud tacker. U. W. Kelley . . . . . . . . . 514,m t��i�r��:::::����n�;�W�'idn:a!�lffi�er·.: . ::::.: tIHW 
moved until the brick are thoroughly heated, so as to 8:g:�: �ggl;..ai.JF��'!'"r!'�l1oi"en·::::::::::::::::::: gl!:� Life-preserv�t P. Hobmann . . . . . . . . . . . . . . . . . . . . . . . . 1i14,660 drive the moistnre from the inside bet.,re the outside be- I Carriage w:beel, O. Finnigan . . . . . . . . . . . . . . . . . . . . . . . . .  514,7ffi t:���M:�\�wt�f.���.� : : : : : : : : : : : : : : : : : : : : : : . : :  : . : �tHfs comes dry enough to crack. The ventilation may 8���:� ����e(If,:':tin�i!..g'r.'W�Ma.on: : : : : : : :  gU:� Lock. See Electric lock. then proceed to a degree not to lessen the tempera- 8���t� r����<1if.fr tO��1!8sGc��:t.t;e.:"M: · Ii: 514.737 tg���':fd��a::'1j l.i,�ie�r��·E: ·iiiiC::::::::::.:·. :::.Jl!:� ture until there is no more evaporation or moisture Durst . . . . . . . . . . . . . . . . . . . . . . . • . . . . . . . . . . . . . . . . 514.450. 514,451 l..og loader and turner. steam, W. E. Hill . . . . . . . . . .  514,4(;3 arising from the brick. Fan blowers are not needed 8::g �=i:t:�: g: �r1�?:� : : : : : : : : : : : : :  : : : :  : : : : : :  : : :  �li:� tg��nfeY�d�'lf��:'iiig '';piiaratus; A.hworth 'j;, 514.499 where natural draught for ventilation can be had. Casb register and Indicator. J. P. Cleal . .  . . . . . . . . . . . 514.670 Oldham . . .• . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 514.433 Intermittent ventilation as named is liable to make snr- g::�::. ��.J�P*:f�:g�a.�. ������: ·:::::::::::::::::: glt� i:g��Il��W.I�e� P: ���.���::::::::::::::::::::::.:: &tt� face fracture and poor brick. Colonization has proved qaster, f'!rlliture, G. J: Bqwley . . . . . . . . . . . . . . . . . . . . . . 514,613 Measuring instrument, electrical, Garver & WIll-
itself the great basis of civilization, and with few excep- 8t�':::e3A�:."i�'R�is�i[e';��:::::::::::::::::::::::::: g}gU MeIs�'i�g' 'instrument: ' eleciri';8.i.; · E: · 'G: ",Vili� 514.� tions pecuniary g� has bee,:, the essential a�. A ball 8g:I�·8:.r.t!�I��e����n.blned, W. H. White . . . . 514,876 MeIs':?Ng ·instrumeni: · eiectric.ii: ·wiliy·o;,uii ·& 514.581 
fired from a gnu will rise higher on the vertical than at Checkrein attacbment. T. C. MagliS . . . . . . . . . . . . . . . .  514.761 Garver . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 514,582 450 Chenille fabric. woven, L. Binns . . . . . . . . . . . . . . . . . . . .  514.809 Measuring maebine. leather. J. E. Fortin . . . . . . . . . . 514.821 . Chum, G. Laube . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 514,859 Measuring water from Jakes, etc., machine for, 

(5830) Y. says : What is the composi- qhurn motor •. B. J. Camp"ell . . . . . . . . . . . . . . . . . . . . . . . . 514.442 W. '1'. Lambie . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .. 514.559 Churn operatln� mechaIDsm, C. C. Warren . . . . . . . .  614:,600 Mechanical movement. F. MeiseL . . . . . . . . . . . . . . . . . .  514,723 tion of the bath to remove from engravings the water q!der wess. E. M. L .. ntz . . . . . . . . . . . . . . . . . . . . . . . . . . . . .. 514,831 Mecbanical movement, V '1'omsa. . . . . . . . . . . .  . . .  514.791 stains that they get from hanging on damp walls, and 8l�� t't:,b��ri:i�'i:'J'�,I!!J}dr. '{V����uihie:: : : ' : : : :  �lt�� �mr.er,s��w B�rt� �i1'i. HG��'li'i'irg 
. miiC ' Wjn(j� 514.b51 what length of time are the engravings left in the bath? Cigarettes. macbine for tbe manufacture of uon- mill. A. Ozone can be used for removing mildew and other C1aE.':;:te�e�ut��i?,i� !ia! �ecoulle . . . . . . . . . . . . . . . .  514.589 �����.;�::��ufn �:ofo,;;,:sefavor' moto;.: · · · · · . .. . .  514.476 stains from engravings that have been injured by hang- Clay mixer and fe�der. M. 'lr. Williams . . . . . . . . . . . . .  514,690 Mullle furnace, A. A. Breneman . . . . . . . . . . . . . . . . . . .  514,698 ing on the walls of damp rooms. The engraving should 8lg�te�ieJi�fc ��':':�u��e:.'�: Camplche . . . . . . . . . . . .  514.641 ��:i� ��':;'��\r'i1r'fg'£l�. ����.�'. �'. �:.��.���: : : : : :  : ::: M!:gf be moistened and suspended iu a large vessel. The Cock box, stoP. N. C. Bund . . . . . . . . . . . . . . . . . . . . . . . . . . 514,633 Musical band instrument. stringed, J. S. Back . . . .  514,877 ozone may be generated by putting pieces of clean phos- gg:;.!.:':;!:���ta��'!;�i�;��: l �:���:::::::::.:: : :  gltm NittOa����?��.� .��� ����� ����'.�: ::: ���.���� 511.838 phorus in the bottom of the vessel partially covered with Colfee toaster. Jones & Little . . . . . . . . . . . . . . . . . . . . .. . .  514.553 Nose bag, A. H. Hanson . . . . . . . . . . . . . . . . . . . . . . . . . . . . .. 514,712 water, or by passing electric sparks through the air in 8gk�;����!��. aB�rl.a&�SE�el�nr.: .���u����:::::: Zl!:� ��� Ig��; �i!& Ht�:i�: : : : : : : : : : : : :  . : : : : : : : : : : : : :  : : : : ilt� the vessel. Keep the engravings exposed to the ozone COll��tg� .������: . .  ���i.�� . ��� .  ���?���: ������ . .  �. 514.454 ��: ������o�?\k l t���!�:::::::::::::::::::::::.: �ll:��g nntil thoroughly bleached. Phosphorus is very danger- Compartment vessel or bolder. L. A. Moore . . . . . . .  514,488 Oven. D. C. Green . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  514;456 Cordage machines. adjustable take-up for. C. N. Oven. bake, P. Waiter . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  514.525 DUB. Brown . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 514.615 Paddle for propelling small boats, M. McCloskey 514.489 

(5831) L. T. asks : 1. Are the stars com- Corn .belllug and grinding macblne, combined, Paper bag, J. M. Guilbert . . . . . . . . . . . . . . . . . . . . . . . . . . . .  514.889 monly called second magnitude those between magni- ('otfonK�����iie;.; 'Staiileton it· Ray::::::: . :: . :::::: gH:� �:g�� ���i�r.�ilt�tI!��er :ior: W: Ii: wSidron·. :.: nt� tudes 1 and 2 between 1'5 and 2'5 or between 2 and 3 ' Coupling. See Car couPlin�car and alr brake Paper pulp strainer. M. M. Sloan . . . . . . . . . . . . . . . . . . . .  514.7";16 , , . coupling. Ho.e coupl . Pipe coupling. Pattern for draughtlng l/arments,'adju8table, H. A. The magnitudes of stars as generally designated are 

I 
Sewer pipe coupling. Thi I coupling. Horn. . .  . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  514,622 thst all above 1� are designated as of llrst magnitude, 8��::� ��:�rn:.:g�e{V�:r?��:��e:::::::::::::::::: �l�:� ��';ft��t;;btc im���nng iiress: ·D:D: McKee:::: : :  �t!:� and those between 1� and 2� as second magnitude and Cut-out. H. Lemp . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 514.460 Piano'forte action hammer, A. W. Hall . . . . . . . • . . . .  514,711 so on. Astronomers now designate the magnitudes by Cut��lte�eeT�lf::dtigum��r. Gore cutter. Stalk , �:������Jt';'g�� �t;�I?��Y\i;Jui�e������: : :  : : :  :Jii:� differences of one-tenth of a magnitude. 2. Suppose a Cutter guard, ll'. H. Warren . . . . . . . . . . . . . . . . . . . . . . . . . . 514,741 Pipe coupling. C. Sbields . . . . . . . . . . . . . . . . . . . . . . . . . . . . 514.� person to be moving away from the earth at a speed ll::::��� ��I/�l:�g�: :ut���t����·:M: "Ga.toii::::::.: gH:� �:g� ;'i�!��.�����B. i.BM��tc�: : :  : : : : : : : : : : : : : glun faster than liI(ht travels. A says that to see the earth he Davit. boatis. A. R. Pau) . . . . . . . . . . . . . . . . . . . . . . . . . . . .  514,681 Piston head, steam enlline. C. O. Heggem . . . . . • . . . • 514.621 Decorticating ramie, macbine for, C. Philibert Planer feed mechanism, metal, W. Gleason . . . . . . .  514:,594-must be looking toward it, B claims that he must be et ILl • • • • • • • • • • • • . . . . . . . • . . • • • • • • • • • • • • • • • • • • • • • • • • • • 514,494 Planter, corn and cotton. H. H. Pieper . . . . . . . . . . . .  514.868 facing away from it. Which is right ? If B is right, Dehorning sbears. F. H. Adsit . . . . . . . . . . . . . . • . . . . . . .  514,803 Planters. wirele.s check row attacbment for corn. Dental mandrel. W. S. Elliott . . . . . . . . . . . . . • . . . . . . . . .  514.882 W. J. '1''7,lor . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  51 
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: il�:m i�lr.���h,:;���:'�: 8�wi;�i�:':'::::: ': :.:::::::: gl faster than the velocity of light wonld see no light in Door eheck, N. G. Sorensen. . . . . . .  . . . . . . . . . . . . . . . . . .  Pot cbain and scraper, combined. N. R. Streeter . .  5U,840 either direction. 3. In a house heated by the hot water B��d':;e�; �: ��'j!f:iIiies: : : : : : : : : : : : : : : : : : : : : : : : : : :  ::::: �:.:�. 'll::t6\�'::r t�o:;,��ls�ggt��p�i" B�:'6�8� 514,586 system,fit all the radiators but one are shut off, will that Dredger. steam vacuulIJ., E. D. Harsen . . . . . . . . . . . . .  5 4.598 ing press. Signature pre.s. one become hotter, or does the circulation of the water ����� ��';,�tet�:.Sl'a?�I�zondo: : : : : : : : : : : : : : : :  g�1:m ��:::-,� �:fJ��,eM:"i:�� .�l.���: �: .�'. ��.��: :  : : : : : �li:m 

and consequent heat of the radiator depend only upon Dry kiln. W. A. Leary . . . . . . . . . . . . . . . . . . . . . . . . . . . . . • . .  514,889 Prlntln� machine. web perfecting platen, Meisel the rapidity with which the latter is cooled ? A. The B�\�g�l�la�:fno��rrmT:c�d�w.klnney . . . . • . . 514.700 PrI�t{,ga�r�s. paper"diimj),;ning ·d·evice."E: ·P: 514,563 shutting off of all but one radiator wonld slightly in- Driving gear. A. B. Roney . . . . . . . . . . . . . . . . . . . . . . . . . . .  514,891 Allbe . . . . . . . . . . . . . . . . . . . . . . " .  . . . . . . .  . . . . . . . . . . . .  514.637 h te tur f th te '  th . latin Dwelling. G. T. Tilden . . . . . . . . . . . . . . . . . . . . . . . . . . . • • . . 1i14.789 pr0r.elllng boats, foot powerl,0r. Bold & Oldham. 514.640 crease t e mpers e o  e wa r ill e CIrCU g r8.- Byy:h�!":pop��u:.e;:�ysg:,��.�.������·:::::: glf.� �peIro��rq��:'. n!cgin�lf�:��P· aratin'g', Seiler 514,888 illator, due to the saving of heat radiated by the closed � & rsdiatol"ll If"�����;:,.���\.�
r
s:n!er���:: : : : : : : : :  : : : : : : : : �IH� Pump���:i." Dicken .. . . . ::::: .. ::::::::::::::::::::::: git:J:: 
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1 26 
Pump, hydraulic air, K H, Weatherhead . . . . . . . . . . 514,608 
Pumping and compressing air, apnaratns for, C. 

W. & B. A. Buerkle, Jr . . . . . . . . . . . . . . . . . . . . . . . . . . .  514,880 
Pumping fluids� suction and force apparatus for. 

W. M. Morgan . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  514,659 
Push har plate. D. L. Barnes . . . . . . . . . . . . . . . . . . . . . . . . 514.688 
Railway conduit. electric. R. I. Hampton . . . . . . . . . .  514,827 
Railway crossing si'-lnal, elp-ctric, M. J. O'Sullivan 514,066 
Railway, electric, P. W. J.leffier . . . . . . . . . . . . . . . . . . . .  . 
Railway frog. Stewart & Wedge . . . . . . . . . . . . . . . . . . .  . 
::n::� �r!�i�r':!�����'n�;,ry .�.����'.:'.'.'.'.:'.'.'. : :  
Railway pole, electric, E. W. Serrell . . . . . . . . . . . . . . .  . 
Railway rail, C. H. Jenne . . . . . . . . . . . . . . . . . . . . . . . . . . . 514.716 
�:g::� ��lt�C;;�����bb���:(�)�.'.�: .��.��

i
.� : : : :  

5ll:� 
RAilway switch, electric, W. M.. & W. C. Hender ... 

son . . . .  . .  . .  . . .  . .  . .  . .  . .  . .  . .  . .  . . .  . .  . . .  . . .  . . . . . . . . . . .  ,. 514,850 
Railway system, electric, P. W. Le1ller . . . . . . . . . . . . . 514.718 
li:ll::� n� Wal"e. JW:\v�'Wo\'ines:::: : : ::. ::sii.!6l;: Ma� 
Railway tie plate, and ' making same, W. W. 

Holmes . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  514, 
lt�S!����:��:.h$.

e
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.
:ikr�'gE���: : : : : : : : :  514, 

Refrigerator, GtU'Iley & Medberry . . . . . . . . . . . . . . . . .  . 
Register.' See Cash register. 
ReJ,!;ulator . .  See damper r�uI8tor. 
Res

�:��'Z�·D'!r.������ . ��� . �.��?���� .��.
I
����� 

•. 514.448 
Revolver. G. P. Blow . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 514.600 
Ring. See Cnrtain pole ring. 
Road cleaning machine. pneumatic, J. J. Astor . . . 514,805 
RQaster. · Soo£otfee roaster. 
Rod or slat ·macbine. D. Hepp . . . . . . . . . . . . . . . . . . . . . . . 514,750 
Rolling mm guide, P. L. Day . . . . . . . . . . . . . . . . . . . . . . . . 514.447 
Rnnning j/ear. · A H. Sensenig . . . . . . . . . . . . . . . . . . . . . .  614,007 
Sad iron,steam,..J. Mandot . . . . . . . . . . . . . . . . . . . . . . . . .  . 
Sash fastener. W. A. Zietzke . . . . . . . . . . . . . . . . . . . . . .  . .  
Sash. revolving window. ·P. S. Riddelle . . . . . . . . . .  . .  
Satcbel or bag·frame. F. Wi HeilmanD . . . . . . . . . . . .  . 
Scale. price; L, ' F. Keple .... . . . . . . . . . . . . . . . . . . . . . . . . . . . 51 
Scales, calculating attachment for weigblng. E. 
scr:p1r����v;;y; ; : : : : : : : : : : : : : : : : : : : : : : : : : : : : : : : ::: Eitm 
Screen. See-window screen. 
Screw machine, automatic. O. P. Brillgs . . . . . .  ; . . .. 514,441 
Scythe blades, mechanism for making, G. Eiserle. 
Seal. B. J. Sturtevant . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  . 
Seam ripper. G. H, Oarder . . . .  , . . , . . . . . . . . . . . . . . . . . . . 
Seat and seesaw, combined, :E. Tornblum . . . . . . . .  . 
Separator." See· Ore separator. 
Sewer pipe coupling, J. D. Anderson . . . . . . . . . . . . . . .  514.432 
Sewing bench,. book, F. Adams. , . "  . . . . .  " . . . . . . . . . .  514.691 
Sewing machine binder attachment, M. Riker • . . . .  614,608 
'>ewing macblne. fur. F. Van Cauwenberll<h . . . . . . . . 514,874 
��:}�: �:ggl:::'I��"v"e�: J: ���������.����::::: Eft:� 
Sewing macbine quilting attacbment. W. A. Cas-

sldy . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 514.448 
Shears. See Animal sbears. Deborning shears. 
Sbeep sbearing macbine, D. S. Chambers . . . . . . . . . . 514.704 
Sbi
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So utter. fireproof window, J. Stevens . . . . . . . . . . . . . .  514.515 
Shuttle and needJe operating mechanism, V. 

Tomsa . . . . . . . . . . .  , . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  514,792 
Sifter, revoluble ash. F, Maull . . . . . . . . . . . . . . . . . . . . . . . 514.764 
Signal. 8ee·Railw"ay crossinA' siJ;!nal. 
�l��:l :�f:.,':::;..�::.c:r:ga}, �'cr;;e�:'�: : : : : : : : :  : : :  &l2:tJi! 
Si�nature press. C. Seybold . . . . . . . . . . . . . . . . . . . . . . . . . .  514.8'/2 
�lli!t�i2,'n���b�W:LOOkWOOd: : : : : : : : : : : : : : : : : : : :  gl�:� 
Sleigh nose, A. Hurtubise . . . . . . . . . . . . . . . . . . . . . . . . . . . 514.469 
S
IU?���1:�fo�
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i
�o:r\C���:�: . . �.�� . ��� .�:��� 514.600 

�:�::l�����W::: W. ��l!l��mer: :::::::::::� : : : : : :  gU:� 
���:d �At���o����!�To�·J�: �.������.::::::.: tli:� 
Spoohng machine. J .  ·W. Foster . . . . . . . . . . . . . . . . . . .  514.864 
�f���utr:;, �oCJ\�;:

r
a�tt�:ed planter. combinep, G. W. Tueker . . . . . . ' . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  514,522 

Stand. See Music stand. 
��It�nbl�g[c"';t!:�. B�?�:::::::: :::::::::::::: ::: Eit:: 
Steam,. apparatus for eliminating lubricant from 

exbaust. J. H. Blessing . . . . . . . . . . . . . . . . . . . . . . . . . . 514.440 
St

"'!,�i,,�E.ft':'!.tl\". tgfe�:��.�� . .  I.���
I
.�� . ::�� 514,488 

Steam boiler. G. H. Taylor . . . . . . . . . . . . . . . . . . . . . . . . . .  514,8U 
St engine. A. G. Brown . . . . . . . . . .  514;700, 514,701. 514,747 
S . e. t . w. H. Friedeborn . . . . . . . . . 514;850 
S ' ovlng Iyllrical,lt from"ex-' R; ' . . . . . . . . : . . .  : . . . . . . . . . . . . . . . . 514 
�!lir,nW�·};b�80n . .  �: : : : · : : : : : : : : : : : : : : : : : : : : : : �: :  glj 
Stove hot water,;tenerator. A. Saunders . . . . . . . . . . .  51 
Stove. Oil. J. Kells . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 51 
Stovepipe jOint. extension. G. Laube . . . . . . . . . . . . . .  . 
Strainer, milk, H. W. Diers . . . . . . . . . . . . . • . . . . . . . . . . . .  
Street sweeper. R. W. Furnas . . . . . . . . . . . . .  514.676 to 
Street sweeper. G. B. Marx . . . . . . . . . . . . . . . . . . . . . . . .  . .  
Surgical ligature preparation and inclosure. R. 

Kny. . . .  . .  . .  . .  . .  . .  . .  . .  . .  . .  . .  . .  . .  . .  . .  . .  . .  . .  . . . . .  . . .  514,558 
Swltcb. See Railway switch. SllI<Dal switch .  
�:�\c.r b°.s���
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Table or cbair legs, sboe for bent wire • •  J. F. Wi!-
Tab%1\,;'·Dia.n{:.s·criJit 'holder: writiiig; 's: Vi: Eicoii: Mi:� 
Tanning apparatus. W. T. Harrison . . . . . . . . . . . . . . . . 514.549 
Telegrapb silmal safet.y attachment,C. W. BBbbitt 514,745 
��l�g����'s?' 

T
8.J.���::.;m;·w: ·Giii;,ite:[:::::::: g}1:� 

Tent. J. W. �mSbY . . . . . . . . . . . . . . . . . . . . . " " " " " " . 514,726 
:r.�n: �g��\m�: J6.

S
W.�!��h·.·::::::::::::::::::::::.: gl2:trJ 

Thread cutter. J. R. Weir . .  · . . . . . . . . . . . . . . . . . . . . . . . . . .  514,529 
Tie. See Umbrella tie. 
Timber compressing and curing machine, H. L. 
Tin�::,,�'iJ.sA: Wedb·oiDi: : : : : : : : : : : : : : : : : : : : : : : : : : : : :  gI2:� 
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Torpedo launching tube. J. '  B. G; A. Canet. . . . . . . .  51 
'.roy, H. C. Fuller . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 51 
��:c�

o
f':!i��:P'l.·i.'te�.���: : : : : : : : : : : : : : : : : : :  : 

Track drill, L. j. Crecelius . . . . . . . . . . . . . . . . . . . . . . . . . .  . 
'l'rap. See Steam trap. 
Trimmer. See Lamp trimmer.! 
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:r.��� :�m�� ���t\�'i;, Ii: 8:r�'b':,riy: : :  : : : : : : : : :  m:� 
Type writing machlne,. C. F. Taylor . . . . . . . . . . . . . . . . 514,517 
Umbrella tie and name plate, combined, W. E. 

M urb ... ""r. . . . . .  . .  . .  . . .  . .  . .  . .  . .  . .  . .  . .  . .  . .  . .  . . . .  . . . .  514,565 
B::l���I��"F ��:·lV'.1t��.:d?:. �����::::::::::::: ::: 514,853 
Valve gear, J. Spencer . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  . 
Valve seatmg tool, H. D. Sabin . . . . . . . . . . . . . . . . . . .  . 
�:�';,'i: :g:�:;,��'!.�'p�d.?S::�r���.�: : : : : : : : : : : : :: �l 
�:I:?�:'l,"r:�� t�i'i[,;oO':I& Ef.o�k Ra:.���.� : . : . : : : :: gl 
��gl�l� �::;{!'rgOrGb:"k�I'r"��Dioiit : : :  : : : : : : : :  : : :  ZI4,812 
Vehlclewlffiei, A. L. Schmidt; . . .. . . . . . . . . . . . . . . . . . . .  514.500 
����g:�e��
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Vessels, etc., body of least resistance for, F. E. 
Mills . . . . . . . . . . . . . . . . . . . . . . . • . . . . . . . . . • . . . . •  , . . . . . . .  514.830 

Vise. T. M. Brlntnall . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  514,614 
waw�¥o�ie�.

t
��� . .  ��������,. ��� • .  ��l.���. �.��'. �:. 514,885 

Wasber. See Barrel washer. 
Wasbing machine. T. P. Butterfield . . . . . . . . . . . . . . . . 514.700 
Wasbing machine. G. Laube . . . . . . . . . . . . . . . . . 514,854, 014.800 
Waste apparatus for bath tubs, basins, etc., J. 

Farrell . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 514,875 
Watch bow pliers, H. W. Wildt. . . . . . . . . . . . . . . .. . . . .  4,799 
Watch case centers making dies for, F. Ecaubert 
Water eievator ... G. W. Campbell . . . . . . . . . . . . . . . . . .  . . 
Water purifier, J:U • .T. M. Clemens . . . . . . . .  " . . . . . . . . 
;r;3�a�:: �:r:l:W. 'L�:�. � ��I.�

l
� .���

el
: . . . . . 514,562 

Wmdmill. F. W. Eaton . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 514.648 
Winding machine tube bolder. thread, J. W. Foster . .  ; . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  514.886 
Window scalfold...!"iJustable, W. W. Hills . . . . . . . . . 514.464 
WindOW screen. ti. Riggin . . . . . . . . . . . . . . . . . . . . . . . . . . . 514,654 
Window screen, W. Scott . . . . . . . . . . . . . . . . . . . . . . . . . . . . 514.871 
Wire and slat fabric weaving macblne. W. C. 

Pratt . . . . . . . . . . . . . . . . . • . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  514,496 
Wire, making. B. Mountain . . . . . . . . . . . . . . . . . . . . .  : . . . . 514,766 
Wire twister, J. W. Alverson . . . . . . . . . . . . . . . . . . . . . . .  515,692 
;�� ��i� ����e.;.sw.n����t����::::::::: gjt� 
;�:��tJ��t/f�;:;�����: . . . . .  , . . . . . . . . . . . . . . . . . . .  514,459 
Wrencb. E. A .  Humphrey . . . . . . . . . . . . . . . . . . . . . . . . . . .  514,752 
Wrench. J. U. Kraft . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 514.477 
Wrench. F. S. Seymour . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  5U.781 Wri:fl n����:..��I��: ���i��.�:�: 

514,641 
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Building block, J, A. Merley . . . . . . . . . . . . . . . . . . . . . . . . 23.063 
Chair. A. Tbonet.. . . .  . . . . . . . . . . . . . . . . . . . . .  ; . . . . . . . . . . .  23.065 
Cbair. student. E. E. Peck . . . . . . . . . . . . . . . . . . . . . . . . . . . . 23,066 
Halter loop. J. N. Bull . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 23,064 
Match box. W. G. Walker . . . . . . . . . . . . . . . . . . . . . . . . . . . . 23,061 
�I�i?e�����-$: �·lt��kler:: : : : : : : : : : : ::: : :: : : . :.: 23.0511 
Post hole dill<ger. L. Gibbs . .  , . . . . . . . . . . . . . . . . . . . . . . . . .  
Rng" A. M. Rose . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 
Spoons, ete., bandle for, J. W. MailJot . . . . . . . . . . . . . . 
���a��:1:·kft·C�!�

v
:[en8·ii8: ·W: 'i: Leggett':::::::.: , 

Stove. E. D. NelUs . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 23,070. 23.071 
!Stove base, cooking, F\ W. Osborne . . . . . . . . . . . . . . . .  23,069 
Woven fabriC, J. H. Chadwick . . . . . . . . . . . . . . . . . . . . . .  23.055 

TRADE MARKS. 
Balsam. F. Mayerhofer . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  :U,227 
Barley and malt extracts and carbonated bever-

SIles. J. A. W. Fernow . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 24.223 
Billiard table' cushions made of rubber compound. 
Boo�!':.��
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Brandy, cberry. P. N. Heerlng . . . . . . . . . . . . . . . . . . . . . . .  24.224 
Bu*r. Elgin Butter Company . . . . . . . . . . . . . . . . . . . . . . . 24.217 
Canned fruit/! and vegetables. Bloomington Can-

nIng Compan:lll' . . . . . . . . . . . . . . . . . . . . . . . .. . . . . . . . . . . . . .  24,214 
&:�

e
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DIUTetics, G. Fournier. � . . . . . . . . . , . . . . . . . . . . . . . . . . . . . .  24.229 
Dress shields, Canfield Rnbber Company . . . . . . . . . . .. 24,:n! 
��d����rt��

b
��i.:J�'i:e��'?�:..b·am '&' Straus.:: : �:m 

Goods for men. certain named furnishing, Oppen-
heimer. Straus & Co . . . . . . . . . . . . . . . . . . . . . . .  , . . . . . . .. 24,207 

Grinding feed mills. J. C. Woodcock . . " . . . . . . . . . . . .  24,241 
Hams. beef, and tongues, cured, J. H. Michener 

& Co . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 24.216 
Iron derivatives of aibumen, C. F. Boehringer & 

Soehne . .  . . .  . .  . .  . .  . .  . . .  " . . . . . . . . . . . . . . . . . . . . . . . . .. 24,228 
Jelly compounds for table relisbes, Stern & Saal-

berg . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 24.218 
��fc�'n�r�b�:;�'i,n�i���'i't::linierniiliise: 

24,238 
liquid. G. S. Cbeney . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .. 24,234 

Medicine for certain named diseases, A. A. 
Rbuland . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 24.232 

Medicine for the cure of eczema, G. W. Rankin . . •. 24.235 
M.ilk, con�en8ed or preserved,Oranlle County MUk 

AssoCIation . . . . . . . . . . . . .  ,' . . . . . . . . . . . . . . . . . . . . . . . . . . . 24,219 
Min

:!t!�t�a:l�:���:�fW!�e:��§!��� .���� 24,222 
Night robes. E. Rosenfeld & Co . . . . . . . . . . . . . . . . . . . . . .  24,202 
�:�:;��:';: �0r.n�\:o�'!,'icY;;me· 'and' Extract 24,203 

Company . . . . . . . . . . . . . . .  ' . . . . . . . . . . . . . . . . . . . . . . . . . . 24.225 
Plants and seeds . .. Lathyrus " Landwirthscbaft-

liche Gesellscbaft mit Beschrankter Haftung .. 24.213 
Remedies, "certain named, "J . O. Ducker et al • . • • . •  -• .  24,233 
����a�e;l.?�ti'I�f��d t;;v�r. W.tk Morrow: : : : : : : :  �� 
Retinned steel ware for kitcben use, Bellaire 
Ski�!�:f}na'i,���r:.nJ{:.igu;,;.· Tanneries CO·.iij,iiiii �:; 
�f:fer:�

r
3�:a�i::: "j����iiniien·& soii::::::::: : �2tO 

Steam traps, lllstate of A. L Jones . . . . . . . . . . . . . . . . . .  24;242 
Sweet potato flour, bread and pastry made there-

frdm,·and desiccated and sliced sweet potatoes, 
.E. -Straus .' . � . . . . . . . . . . � . . . .  � . . . . . . . . . . . . . . . . . . . •  : . . . .  24.,215 

Tea, Remlnrton Johnson Company' . . . . . . . . . . . . . . . . .  24,221 
Veterinary remedies. P. S. Buckley . . . . . . . . . . . . . . . . .. 24.236 

A pl'inted copy of the s
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25 cents. In ordering please state the name and number 
of the patent desired. and ' remit to Munn & Co .• 361 
Broadway. New York. 

v.£��:�J:�n��nJ!: l':le::8�n�e ���
e
rn bJ.�f';,�: 

gOing list. provided they are simple. at'a cost of iMOeach. 
If complicated tbe cost will 'be a little more. For full 
instructions address Munn &; Co., 361 Broadway. New 
'i' ork. Other foreign pat.,mts may also be obtained. 

ORDINARY RATES. 

ICE-BOATB-THEIR CONSTRUCTION 
and Management. With working drawings, details. and 
directions in full. Four engravings, showmg mode of 
construction. Views of the two fastest ice-sailing boats 
used 6n the Hudson river in winter. By H. A. Horsfall, 
AI.E. Contained in SCIENTIFIC AMERICAN SUPPLE
MENT, 1. The same number ahm contains the rules and 
Tegulations for the formation of ice-boat clubs. the sall
In/it and management of ice-boats. �rice 10- cents. 

OVER 

S3 PRESS, 
for printing Cards 

and Labels. 
Circular Press, $8. 

Small Newspaper Press. ,", 
Printed instructions for 

"'-'=== using. Catalogue free. 
Makers, Mel"iden, Coun. 

"OTTO" 
GAS AND GASOLINE 

E N C I N ES. 
� to 100 h. p.  Can 
be nsed In cities or 
In countryindepen
dent of gas works 
or gas machines. 

No Boiler, 

30,000 SOLD. 

OTTO GAS ENGINl: 
No Danger, 

No E"lI"ineer. 

WORKS. PIDLAfjELPHIA. 

B U Y  
T E LE P H O N ES 
That are good-n ot " cheap thin gs." Tbe diller
ence In cost is little. We guarantee onr apparatus and 
r,�::::�:n��� �g

t
i�r:t�ms:n��:.e

l
��)�"��)h�!

t
S
. 

WESTERN TELEPHONE CONSTRUCTION CO., 
440 Monadnock Block. CHICAGO. 

Largest Manufact11fl'ers of 'l'elephanes m the United States. 

Stave Mill Machinery 
and Veneer Cutting. 
Send for Oaf.. A. 

Handle Macbln..ry 
for Turning Handles 
for Brooms, Axes, 
etc. Send for Ollt. B. 

Wood Pulp Ma-
" chinery. Send for 
" Oat. U. 

TrevOl' Mfg. Co. 
Lockport, N. Y. 

C! M A N U F' A C T U R E.  T O  O R D E.R -€) , ,, C I A LT I ES & N O V E LT I E. S - PATENTED l.}.,RTICLES -SMALL  OR F I N E.  M AC H I N ERY. 
S E N D  fI.� oG.u E  O TTO K O N I G SLOW � fg�r�I'-�49 M ICHIG A N S T. CL£V£LAND, O. 
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D'AMOUR & LITTLEDA l,E, 

MAOH IN ISTS AND TOOL MAKERS, 
204-:ll6 East 48d St.. New York. 

Drawlngs,'Patterns. Models, and Experimental Work. TH E  LI N K - B E LT COMPANI ES, 
PHILADELPHIA. NEW YORK. OIDOAGO. 

VANDUZEN SJ�'jM PUMP TNE BEST UnNE WORLD. Pumps Any Kind of Liquid. 
AIWlrYI in Order, never Clog. nor 
freezes. Guarallteed. 

per Hour. 87 to 875 each. Addres. 
THE VANQUZEN &, TIFT CO. , 102 to 108 E. Seeond St • •  Cindnnati. O. 

Rubber Ro l ls  and Wheels . 
Power Wringing Machines. Drying and Ventilating 

Fans. All styles of Trucks made to order. Catalogues 
free. G E O R G E  J'. U I , A RI", Box I�. W i n dsor Lock •• Conn . 

The McOONNELL 

Gorm Proof Filtors 
R E M OVE M I CROBES 

-AND-
All Kinds of Disease Germs. 

Is a Filter and Oooler Combined. 

The Ice as It melts Is filtered. 
No other gravity filter does this. 

The MCCoJlllrui .  Filter CO. 
BUFFALO, N. Y. 

MECHANICAL SCIENCE. - PRE!;I-
dentlal address before Section G of the Briti8h .Associa-
�t°.:'Wi�� t�a����h�i!':lS;e�!,;e 1!����y�

e
��h":bt��P� 

mechanisms as they eXIst in nature, if not for its own 
Origin. at all events for much of its proJ[ress hitherto. 
and that nature must still be our gUIde. Cont�ined in 
SCIENTIFIC AMERICAN SUPPLEMENT. No. 930. Price 
10 cents. To be had Rt this office and from all news· 
dealers. 

For Ele.ctri£al and Ex
perimental Work. 

Gunsmiths do '1'001 I���=;==::��� For General 
SIwp Work. 

High Grade Tools ;  
el¥t:;nt In design, su-
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cheapest. Send for cata/o(fUe and price •• W. F. '" JOHN BARNES Co .• 1999 Ruby St . •  Rockford. m. 

Inside Page. eac h i nsertion - - ., a cent. n line 
Back I'alre. each insertion - - - - 51.00 a l ine 

pr- For some classes oj Admertise1lwnts, Special and 
Higher rates are nqui1·ed. 

The above are chioi-lies per SIlate line-about eight 
words per line. '.rhls notice sbows the widtb of the line. 
and Is set in agate type. lllnjn'avings may bead adver
tisements at the same rate per agate line, by measure.. 

�tereopticon� ARMSTR 
-AND-

CUTTI NG-OFF MACHI NES 
Lantern Sl ides 
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morninll to appear in the followinll week's issue. 

This Season' s Specialty. 

World's Fair Lantern Sl1des. 
IIlr Write for CatalO!/'Ull M. 

MciNTOSH BATTERY It. 
OPTICAL CO., Ch icagO. Patent Foot Power Machin 

Both Hand and Power. 
Sizes 1 to 6 lncbes. ._." 'm�,,�,G' ''kI::.:h �\�Iret 

I:!toclaJ and Diu 
wniverso" ly ackno'wledged to be 

IIlrSendfor catalog. 
Armstrolll' Mfg. Co., 

Bridgeport, Conn. 

Complete Outfits. 
Wood or Metal workers withont steam 
rg

wer can successfully compete with 
l1iJ"flti s�"I'�J�G 

u
SI�c�:fIl:'?;V 

I �n���s ��t�n �h�� y��!��!a�Jc!�t��e� A New and Valuable Book. 
latest and most Improved for practical 
Shop Use, also for Industrial Schools, 
Home Training. etc. Catalogne free. 

Se n eca Fal l s. Mfg. Co_ 
695 Water Street, Seneca F8JIs N. Y. 

W I  L S  0 N O'J ED I R O N  
R

S 
S T A N O  I M p R �  P L A N E: . 

A R D  S I Z E S  \ W. A . W I L S O N  K E P T I N  S T O C K .  R i VER S T  R O G H E S f ER N Y  

�parsons Horologioal Institute. 
earn the Watch Trade 

E .Jraving and lewelry Work. 

PARSONS, I D E  & CO, po- Oircular free. 
302 B rad ley Ave., PEORIA, I LL. 

EXJG-E Toox.. a 
are often nearly ruined by using a grind
stone not adapted to the work. Our 

�;::t�f: f����d�J:':�y
vtto1�y of grits 

ill'"' May 'we send 'YOU OW/' Oatalogue, 
which ,<Jilt ghJe you some information ? 

GRA FTON STONE C O M P A NY, 
No. 80 River Street, GRAFTON, OHIO. 

LATHES  Shapers",Planers, Drill
S
. Machine Shop 

� Outflts, l' oot Lathesl..Tools and Supplies. 
Catalogue Free. SEBAS'r1AN LATHE CO., . .  , 120  CULVERT ST •• CINCINNATI, O. 

fn quantities. write to THE JONES BROS. ELEC'
rRIC Co. , 28-30-32 West Court St. ,  Cin'ti, O. 

HIGHEST AWARDS 
M edal & Diploma 
on our INCUBATOR and 
BROODER combined. 

Medal on Hot Water 
Brooder. 

Old " Reliable " �ads Them All. 
p�ui�. �Af

t
:�;

st
� � 

send 4c. In stamps lor our 
�------i,20fnt�� ��I�h vc�?':�� 

Rel iable I ncubator & Brooder Co. ,  Gui ncy, I I I .  
THE MODERN ICE YACHT. - BY 
Geo. W. Polk. A new and valuable paper. containing 
full, practical directions and speoiflcations for the con .. 
struction of tbe fastest and best kinds of Jce Yachts of 
the latest, most approved forms. Illustrated With en ... 
Ilravin�s drawn to Bcale. showing tne form. position, 
and arran�err..ent of all the parts. Contained in SCIEN
TIFIC AMERICAN SUPPLEMENT. No. 624, Price 10 
cents. To be had at this office and of aU newsdealers. 

STEVENS PATEN'" 
Film ADJUSTING AND TlUNSFEB ..... boiS. INSIDE CALIPER. No. 1 01i. 

Price List. by mail. postpaid. 
6 inch . . . . . . . . . . . .  $1.50 j 10 inch . . . . . . . . . . . $2.00 
8 .. . .  . . . . . . . . .  1.75 12 .. . .  . . . . . . . . .  2.25 

Ideal and Leader Spring Calipers and 
8�i!:::.San�

d
;rlte ���¥�is?s�W��is. 

Depth 
IIlr IUustrated catalogUe free to aU. 

J. STEVENS ARMS & TOOL CO. 
P. O. Box 280. Chicopee Falls, Mass. 

"A:flLl�VR- ,MEOHAN IOAL ENG I N EER  O R  DRAUGHTS MAN ; 
Or ' qualify to take charge of or to superintend the manufacture of machinery, hy de
voting your Idle hoors to Home "'tu dy by the method of T H E  C O ltRES POND
l<:NCE !,; C H O O L  OF MECHA I\' ICS. Scranton, Pa. To begin. students need ouly 
know how to read and write. Moderate charges. Send for ]'REE Circular. 

�tr -...R EPERA PA PER. 
A New Printi ng-Out Ready Sensitized Paper. 

PERMANENT PRINTS, Better Results. Easler Obtained. No Ice. No Hot 
Water Treatlttent, No Lend Sal ts, No A l u m  or other hardeners endangerlnjl 
the durabill� of the Image. Extreme simplicity of All operations. PrInted, t.oned. 
t�nz����oe�n n�:�;t�u'l. an8a�� t;�!�"A�g�ei;���J d!t

��
r
wf:re:.�· t=P::o�
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of the defects of Its rivals. IIlr Write for free sample .heet/! to 
lif B:�:�. Nepera Ohemical 00., Nepera Park, N. Y.  

1 2,500 Receipts. '7 0 8  Pages • .  Price $ 5 .  
Bo wnd.  in Sheep, $6. Ha1;f-Morocco, $6.1S0. 

This splendid work contains a careful compilation of 
the most useful Receipts and Replies given in tbe Notes 
and Queries of correspondents as published in the �ci
entilic American during tbe past fifty years ; together 
witb many valuable and important additions, 

Over Twelve Thou sand selected Receipts are 
here collected ; nearly ever!. branch of the useful arts ��l�';,"g�'i'l:':���d :!�� �rac::i t

h
e�g:��b�

o
:'\',11'�

e
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The work may be regarded as tbe product of the stud
Ies and practical experience of the ablest chemists and 
workers In all {,arts of the world ; tbe information given 

�g��s�
f
f6� ��ft���t�:!'}'i,;. �::JI:��e�

nd condensed in 
Almost every inquiry that can be tbought of. relatln� 

tOo formulre used in the various manufacturing indus .. 
tries, will here be found answered. 

Instructions for working many di1ferent. processes in 
the arts are given. 

pr�R�gl'y �IY fI�J 1��1,'1ft��� ':��h �h�
c
l:. g� ���:?il� 

value In their respective callings. 
Those who are in search of independent business or 

employment, relating to the home manufacture of sam .. 
pie articles. will find In it hundreds of most excellent 
suggestions. pr- Send for Descriptive OtrculM. 

MUNN & CO., Publishers, 
SCIENTIFIC AMERICAN OFFICE, 

361 Bnatlw.,., New y ... k. 

© 1894 SCIENTIFIC AMERICAN, INC.
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Fmma.d b!I Matlwul Ctlrev, l'i8iJ. 

H E N R Y C A R E Y  B AI R D  ... CO. 
l ad •• trlal Pa blhher •• Booksellers, a a d  Importen. 

� I II Wa l n n t  �t •• I'hlladel .. hla. 1'0; •• 'U. S. A .  
rF'Our new and Revi8ed CatalollUe o t  PrActical and 

�clentillc Boou. 88 _es. Svo, and our other Catalogues 
and Circulars. the whole caverina' every branch, of Sci. 
ence applied t.o the Arts • •  ent tree and tree of po.t&II'e 
In any one In any part of the world who will furnl.h liil 
addl'tl!l8. 

TENS. of thousands of visitors 
to the World's Fair felt � 

sense of regret at their ignorance 
of recent advances in-many very 
common branches of science and 
the mechanic arts. The need 
of keeping abreast of current 
achievement and discussion is 
met by the brief articles from 
authoritative pens, free from 
technicalities, to be found in THE 
POPULAR SCIENCE MONTHLY. 
Sold everywhere, 50 cents a copy. Subscription price, $5.00 a year. D. UPLETQl'l & CO., New yozlL 

a, ORE BREAKER l'Alpaeity up  to ?AlO tou per hoar. Has produced more bail&lt, road 
metal, and broken more ore than all other Brea;.e 8 combined. 
M==.OfS::f���:U�::' 

C ATES I R ON W O R KS, 
SO. {: l imoll S t  • •  {: ll I cag:o 

Jlt&f:rn S�!'t�!. �":P 
Valuable Patent For Sale,  No.  505 ,482 

Macblne for Sawing �, Trees or Splles. For Dock 
Building, I,umbermen, CUtting Telegraph Polea. etc., maII:\nu: a Jll!rfect cut at �&ngle. 

A. R. !.! EA R L Y ,  48 west 18th Street, New Yorll:. 

Model &; Experimental ' Work. ��� 
AdVlce and Ide&l nOt cbanred for. Send for particulars 
GARDAM & SON, Il8 John Street • .  NICW foRK. 

K I ITTIII M��H IIERY. 
KnItted underwear Is In vogue. The besli 

macblnery for Its mannfacture, such as 
SHIRT MACHINES, SLEEVERS, 

BAR STITCH MACHINES,  etc.,  
are made b y  S C O T T  & WILLIAM S ,  

�077 E. Cumberland Street. 
Phlladelphla, Pa., U. S. A. 

LIFE SAVING DE V lCES.- A COL
t,:!��n ft:�'f."o":I��� o:t���:; ��.:::I��a:::��g

t�: 
I.ondon Dail1l Graph'" by .. arlou. correspondent •• · With 
lOO i l l ustration.. Contained In SOIENTII'IO AMICRICAN 
SUPPf.BMIIl"T, Nos. 84.8. ·  84."� 8AO, SAlt · 8A�. 
�A4. 861 , 86�, 8641 869, e71 ,  814 alla 884. 
Price 10 cent. eacb, or f .00 for ' the series. To be had 
.. t this 01l\ce and trom all newsdealers. 

WHO can supply Automatic Machluell Cor 
ManuCactnrlnll' Prell8ed poIteel Vellsel8 in 

larll'e qun ntltles ' OWer8 8bould be IIen t marked 
Itt. 4�1 7. Rudolf Mo""", Hamburll'. Germany. 

"0 Of CUTTING 
&K-IN PIS EAlDE3 p�VENTED 

RAZOR. '2.QO. STROPPING MACHINE 
BOTHIN DNEBOK '3.7i SYMAIL FREE E . LOT H AR SCH M ITZ .  

92 & 94 READE ST,NEWYORK . 
There is a Agencies for Novelties 
M k t Wanted. ar e ADDRE88 : 
for Your R A N K I N  8c co., 

Merchants and Manufacturers SpecialtlOes Agents 
7 Snow HIII, l.o�don, E. C. r in England. Engl':t�=n�rlcan I ACOOUNTS QUABAN'l'EBD. 

',itati lt, . �mtri,al. 

OF INTEREST TO FOUNDRYMEN ' 
We wiIh to license a few more lIrma to manufacture :r��t;: f?b.� =� ::r�r�"t!t'tfb'::g,e:.: 

8DOO1a1ty and 18 under strollll: patents. Will sell a com
plete outllt ot lIasll:s and· patterns to stsrt. producing. 
No experimenting. Our late Improvements mate our 
radiators the best In the market. Agents wanted tor the =� co�trI'':ds. Correspondence solicited from 

HOLLA N D  RA IHA TUR CO. 
Woru, Bremen, Ind. 011\00. 89 Late St.,  Chicago, m. 

L. G. WINN MFG. CO . 
116 S. Pel1l1BYlv�,,: St., IndillJ1&po]is, lnd. 

Models and ' 
Experimental Machinery.  

Will mate any tri ck  o r  device wanted. 
Articles Manufactured for the Trade. 

Write for Information booll:s and prices. 

HYPNOTISM I Its Uses and Abuses. The sel
I ence eullyacquired. mwotrated 

book, fL Prof. Anderson, S. A. 2�, 182 Stste St .. Chicago. 

R U B B E R  STA M P S  

A 
M A N U FACT U R I NC 

�������=d - w:: our Improved proOOBB, with a " New York " 
ul=zeM'le

P=-� ��t5=�e:og: :?Ved IllLhest Award...!!:edar; . aild-nli>lOnia. 

VOLNEY W. MASON & COo 
FRICTION PULLEYS, CLUTCHES, antt ELEVATORS 

PROVIDENCE, R. I. 

THE " CLIMAX " 
Stereotyper and Mould ing 

combined, for DUlldng �rfect Cel la-
tr!! o'::t-:s!l .... �ype.�e lI'.':,d t�': 
malting Rubber "'tamp... Should 
be In use In every printing omce. 

See SOl. AM., Dec. 30, 1l!9S. Send for 
circular to 

T H E  J .  F. W. DORMA N CO. �l 7 E. German St . .  
Baltimore, Md. 

Manufacturers of 
Rubber Stamps, Vuicanlzers, Stereo

type Machinery and SJIPplles. 

at World'. Fair. l898. ... CIrCulars tree. 
Barton Mf •• Co., 33 8 B'way, N. Y. 

MATCH MACH I N E RY. Ii�'{.\�rVED. 
Complete plants furnished. JOS. C, DONNELLY. 1200 
ButtOnwood Street, Philadelphia, Pa. 

B ITU M EN TUBES M8II:ers of machlnery for • outing these tubas win ple&le send prices and particulars to 
.J U LIV� CARSTA N JEN, Unisburg. Germany. 

HARRISON CONVEYOR ! -Otha'6taItt;Otit, Sand, Cia" Tao Bark� One, Seeds,'" ==,/ BORDEN. SELLECK " CO. , hla��.}._ }Chicago, III. 
T:a::E "� OLIN' ::l::l 

GISOLIlII I.GIlIES, 
FROM 1 TO 10 HORSE POWER, FOR ALL POWER PURPOSES. 

THE OLI N GAS ENGIN E CO. , 
222 CH ICAGO STREET, B U FFALO, NEW YORK.  

S MALL lIlfnI. metal goods can lind reliable agent. 
Comml88lon. (}-16·Lord & Thomas. ChlCIJ8O. 

ACi'N'iS cO,INi _�?ii1ir Money semug BeveridlJe'SAU_1 , ... ��t tomatic Cooker. Latest and 

II best cooking utensil ever invent�..g�.t ed. Sells at sight. One Agent 
J: sold over 1 700 in one town. 

One 8ample Cooker free to h�:3"!!if good agents. Advertising matter 
furnished. For full particulars ad· 
dress .W •. E. 8EVER I DG E  .• I' . •  Box 72l!;. BAt.TIMOftE. MCto_ 

WORT H LEY S T A L L  WORK !!! 53 ... Elm St,!. Boston, Mus •• have sold IlXQ of his 
.. Patent ..... lb. Slow Feed Oat Mangers . Price. '�.¥.OwJ�El� �?B:':=�i%r.aY. 

Seud Ii. !a-cent Wo Id' F '  S 
• 

Stamps for copy r s IIr  ouvemr 
r.'\v�rr�L'o"u:m6=� Wit�W.�CAGO, ILL. 

* THE " MUNSON " TYPEWRITER. * 
This machine Is an .. evolution," the outgrowth of years of experienOe and the best results of scientillc work. Its l!1nclPles avr.al at once to the edU��i1';':':�i .. d.I�I� �;'f::;.:,''k'''Y' B�:�'!r.Ret, 

INTERCHANGEABLE STEEL · TYPE WHEEL, 
d •• ah I e and .. a.1 I Y kept In order. aD keys, 00 characters. Weight, with carry

In" _, 16 poundS. SpeciAl wheels tor dlll'erent 11IIIg1I&(Ire&. 
H{j/heot Medal Awarded, WorI4" �, Chica(/O, l8llII. Send !or cflrtular to 

The Munson Typewriter Co., 1 62  S. La SaRe Street, Chicago. III., U. S. A. 
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Fou'1'teenth Edition of 
Experimental Science 

REVISlIID AND BNLARGlIID. 
1 �0 PRII'Da and 1 :1.0 S uperb C u t8 added. 

No man seeking small power, one, two and 
three H. P •• would buy auythlng but the 

OLDS GASOLINE ENGINE 
H be Inveatfgates Its merits, which 
are tbe cause of It$ 'Wonderful 
demand wbere Introduced. rF' Send for '94 Catalogue . 

P. F. OLDS 8c SON, 
Box filS, Lan.lnll', Mlcb. 

THE FISHER . 
Patent Steam Pump Governors For steam Pumps Worldng under Pressure 

and tbe . 
FISHER PATENT GRAVITY GOVERNORS 
For Steam Pumps III1Ing elevated opeu tanks, 

are the m�����:nd dU�le devices 
REIWVING -t'�!l. PI"" Send for circulars and testimoniaIlI. 

201 S . I!pr':::J:: G!, ! E I1r.g��':.n. Iowa. 

HOME E�T' IO MED'CA� BATTERY Iw. recommended by 
:!!1�rI��o:����::.fo��:u,��a� N��r.:: 
AGENT!! WANTED everywllere, .'10 A DAY ea.lly maae. T, C, RAFFERTY " OO., Chlcaao, I I I .  

i ELECTR I C ITY I BJ' our correspoudencemethod ; I; thorough courses i Experl�.n*8; rea-
IOnahle Terms. OlJ:culars Free. TheStie1ltijlcMachiniBt Co. Olewelafltl, O. 

T� Scientif ic American 
PUBLICATIONS FOR 1 894. 

The prices of the dUrerent publications In the United 
States. Canada, and Mexico are &I follows , 

BATHS BY MAiL. 
The Scientillc American (weelrily). one year f3,00 
The Scientillc American Supplement (weell:ly). one 

year, - - - 5.00 
The Scientlllc American, Spanish Edition (month-

ly), one year, - - - - - - - - 3.00 
The Sclentillc American Architects and Builders 

Edition (monthly), one year. - - - 2.50 
COMBINED RA r-ES. 

The Sclentillc American and Supplement - f7.00 
The Sclentillc American and Architects and Build-

ers Edition, - - 6.00 
The Scientlllc American, Supplement. and Archi-tects and Builders Edition, - 9.00 

l'rnportltm.ate Rates Jor Six Month •• or��':��:: ����er�t by IJ(IIItaI 
MUNN & CO •• 361 Broadway. New Yer-' 
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1 28 

ORD I N ARY RATES. 

Inside Page, each insertion , - '11i cents a line 
Back Page, each i nsertion , - - $1 .00 a line 

.... For some dlUses oj Advertisements. Spec",l and 
Higher rates are required a 

The ahove are charges per agate line - about eight 
words per line. This notice shows the width of the line. 
and is set in agate type. Engra.vings may bead adver
tisements at t11e same rate per agate line, by measure
ment, as the letter press. Advertisements must be 
received at PublicatIOn 01llce &8 early &8 Thursday 
morniBll to appear in the following week's iSBue. 

J tienJifit �lI'rita •• 
D A I M L E R  M O T O R 

B U I LDERS OF 

Highest Grade Single and Twin Screw Launches. 
Safest, cleanest and speediest power boat 

built. No smoke or smokestack, no boiler. 
No steam or naphtha under pressure. Run 
on one pint of gasoline per horse power 
per hour, and are under way in less than 
one minute. No licensed engineer or pilot. 

I FEBRUARY 24, 18g4. 

ALUMIAIUM goods made .In quantlty .. � lc)w price. , � .  H. �, �anldlD Mfg. Co., SYJ'I'Cuse, N.Y 

�"\�Ylor� ar Sen d for I l l u s t rated Catal ogue a n d  P ri ce L i st. 

- [\.I-I,' \ ,. � � 
O F F IC E  A N D  W O R K S, " S T E I N W A V,"  L O N G I S L A N D  C I T V, N . V.

, 

OI��!;��!��!�l,CO. 1"tie;w i:u K 0 I A K S $6.00 lAS AID IASOLlIE  li ES.; PITTSBU RG, PA. 

01) 2 TO 100 H .p ......... Manufacturers of everythlnll needed for 

l \l TO NOlseltr:ra�\��I
�

, �nO;"lcal. ARTESIAN WELLS 
��i!"r"""'-/' ,J,\:;;;iiii;.,..,.. $100.00 Guaranteed 8npenonty. for eiY'.:'I�e�::�!:i':'�Wp�rc��n:, Tests 

Guaranteed Lowest Drilling Tools, etc. Iilustrated 
Ga.s Oonsumption. cat�"J:t'

s
KJ:t: :::.t:�

t
�iIJ-

OVER MAN WH EEL CO. 
DoaTON. NEW YOR K .  PHILADELPHIA. 

CHICAGO. DETROIT. IAN FRANCI8CO. 
DENVER. 

COLD FOR G E D  P R O D U CT .  

" Ro[ors' nrivo Scrowl" 
l'atented May 10, July 19, 1887 ; 

July 10. 1888 ; 
July 19. 1892. 

a common screw" 

It wi!: turn like a screw 

into wood when drh'en 
with a hammer, and 

will not break the 
fibers of t h e 

and, bemg cold forg
et!. the entire surface 

has a metallic skin. 
For applying steps to Elec

tric Light Poles, it has no supe-
nor. pr Send for samples to 

wood. 

A M E R ICAN SCR E W  CO. 
P R OV I D E N C E ,  R .  I .  

Eastman Kodak Company, 
Th ft. to Indicated, 
17 ft. to actual h. p. 

Rochester, N. Y. Act�r:�e"g: p. 

'GEN!!!!TED �FINETOOLS IN EYEllYSHOP. ,. CATALOGUE t::.H.BESLY &. (j0. 'AND AGENCY. CHICAGO, I LL.U.S.A.-STEEL BALLS for MA O HI NB R Y 
JOURNALS and BI-

Balls from ����:.� ';:":�:!�:��k 
Balls of Any Material or Size made 
to order. A ccuracy of sphere, size 
and uniformity of strength guar-
anteed, pr- Write' jar /Samples 

��i=tiC 
A

J�;e:'U. .. :,t�.::;�� Sewing Machines. Bicycles. etc. 
Cleveland Mach ine Screw Co. 133 2d Ave.,  Clevel and, O. 

Works on 
It Is &8 ae<mri.telv 

R OPER'S PRACTICA l .  H A N D  nOOKS 
FOR ENGINEERS AND FIREMEN. �J' STEPHEN ROPER Elurineer. 

rOUNG ENG I N EER' S 'OWN BOOK. 
rI�'?':,�·\���:�!fe'��:n��n�':.�n;:r�e.. ���

e
r. 

based, and for the 
E

rivate Instruction of youths who 
�po��.

an
J�r�e. o'lf.

s��r�::r.neering. 106 illustra-

ED WAR�s 
i�atf!�t1T8�:�:d free. 

1 Filbert Street, Philadelphia. 

Pipe Frame Truck Baskets 
Wire Standard Truck Baskets 
STEEL and WOODEN TRUCKS 
PIPE FRAME SHOE RACKS 
WIRE LOOP SHOE RACKS 

L. MURRA Y MOORE, 
Rochester, N. Y. W!L�.I!..��,:m�!�T5. I f1terflatioflal EX�!bi�iOfl 

anl��!��f�����i'l?' .  , I:lldustry, SCleIlce, and Art 
No Plumbing Required. 1 894-5. No. 1, Ii-i n .  wh e el , 51i H9BART1 TASMANIA (AtfSTRALIA) ' :: i: U:l�: :: 12 1 1-2 .to Ii horse. power . 1i0 l.J.IMer4be lnunediate Patronage of the G6¥emnrent of Tasmania. 

DeifiJtlred free on receipt or price 
IANO WATER MOTOR CO. 

4 1 11  Water Street, Baltimore,·  Md. SOLE OFFICIAL AGENTS FOR THE UNITED STATES OF AMERICA : 

The 
American 
Bell Telephone 
Company, 

125 Milk Street, 
Boston, Mass. 

This Company o w n s  Letters
Patent No 463 , 5 6 9, granted 
to Em i l e  Berlmer N ovem
ber 1 7 , 1 89 1 ,  for a combined 
Telegraph and Telephone, 
and contro l s  Letlers- Patent 
No. 474, 2 3 1 ,  granted to 
Thomas A. Edis0!l May 3,  
1 89 2,  for  a Speaking Tele
graph, which Patents cover 
fundame ntal in ventions and 
embrace all  forms of  mIcro
phone tran smitters and of 
carbon telephones. 

DERBY 
Roll-Top Office 

DESKS 

L i b ra ry T a b l es 
Bal l - Bea r i n g  Chairs 

Office F u rn i t u re 
Specl a l t i!!:.. 
Derby, Kilmer & Pond Desk 00. 

95 Causeway St., Boston. 
Send , 2-Cent stamps for 36-page illustrated catalogue. 

Messrs. WOLTMANN, KEITH & CO.,  No. I I  Wal l  Street, New York, 
to whom all communications should be addressed, and who will furnish Information to intending exhibitors secure space, and undertake the reception and direction of exhibits, and sale ' 

or return of goods in connection with the 
TASMANIAN INTERNATIONAL EXHIBITION. 

Applications for Space Must be made Before May 1 ,  1 894. 

PATENTS 
MANUFACTURE O F  BICYCLES.-A 
very comprehensive article giving the details of con
struction of every part of these vehicles. With If> ",n
graViOJlB. Contained in SCI ENTIFIC AMERICAN SuP· 
pr,EMEN'r. No. 90S. Price 10 cents. To be had at this 
oftJce and from aU newsdeal�r8. 

ASTRO N O MY 
Made easy and interesting with the help of our new Celestial Planisphere and Handbook. For descriptive circnlar, address 

POOLE BROS . ,  Chicago, I I I .  

maiN fdJllj JjJjJlxa' pi'"PMllkf/ WQr,,,.mt.71. 
mil,/"/? d'urd'IHelndn li/1 dnd ctJ,sl.s (//;oul (llltQ4//tlJ mUcQ. 

/I nd J ol'�n 1/1 usC' lor t/Jirly Rve ),l'dl'S I;y IJIdny wdl Known 171dfl"
Idcl",C'n dIla'ldlV' C()J'jJ()l'dti()IIl.I/i,,,,,g/llNI£ lIu iJniled JI<lIel"· 

SIIMPLt�. PRICES I!E- fURNI�ItED ON APPLl CAUOi'l 
M .W .lA_Ale _"'- � NIH/II YOIlK ' Jellser C:ITY ' c:H1t:�60 · 

" 11f!T  •• ""' • .""... ....... 1'If1tA1JEl1W1A ' IJOSTON ·· AT.LANTA. 

E LE CTR I C  * ST R E ET * R A I LWAYS. 
THE MOST EFFICIENT MOTOR ON THE MARKET. 

Railway Snppli es of' All Kinds. �ttrhest Awards at the World's Fair. 

G-EN'E:E'I...A.1. :mx.a:mCT:E'I..::EC CO:Da:E=- .A.JSr'Y • 
PRINOlPAL SALES onIOBS. . 

MAIN OFFICE . . . . . . . ... . . . . . . . . . . . . . .  8chenectady. N. Y. I 180 Sumner Street . . . . . . . . . . . . . . . . . . . . . . . . . .  Boston, M&8s. 
« Broad Street . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  New York. 500 Arch Street . . . . . . . . . . . . . . . . . . . . . . . . .  PhlladeIPhl

fl 
Pa. 

� 'W�sF��������:: : : : : : : : : : : : : : : : Ct'n��\nJ: ? �4! 3l= ���·:::::.::::::::::::W��I=n, J�: 
Equitable Building . . . . . . . . . . . . . . . . . . . . . . . . . .  Atlanta., Ga. I Masonlo Temple . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . Denver, Col. 

lI> First Street. . . .  . .  . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  San Francisco, california. 
For aU business outsi�'i>:'b':.:&d�: "8�n�r::'ae�=Jm��s�:�i:gr��0�':,��6t,:':J�.' Schenectady, N. Y. 

WE HAVE BEEN PA YING 

BZG- :MOM'EY 
for this space since l886, advertising 

Charter Gas & . Gasoline .  Engine 
AND IT HAS PAI D· US. 

For Iriformatlon, Wldress 
Charter Gas Engine Co. , Boxl48, 

T ::S:  :El 

pr ESTA BJ.II!lHED 1 S41i. 
.The Most Popular Scientific Paper in  the World . Only 53.00 a Year, Incl ot

l
lna Po.tatre. 

Weekl y-1i2 N O lDbe.·. n V ear. 
Thh wi del y cl rcll i ated and splendidly Illustrated 

paper Is pnbllshed weekly. Every number contains stir
teen · pap:es of useful luformation and a large number of 
orljdual engravin£s of new inventions and discoveries, 
representllll< Enllineerlng Works. Steam Machinery. 
New inventions, Novelties In Mechanics. Manufactures, 
Chemistry. Electricity Telegraphy, Photography. Arch!_ 
tecture, Agriculture, Horticulture, Natural HLotory. 
e$e. Complete list of patents each week. 

Te.·Hls of l'Iub."rl ptlon .-one eopy of the SCIItN
·.rUrIl' AMERICAN will be sent for one ilea,-62 num-..
postage prepaid. to any SUbscriber In tbe United States. 
Canada. or Mexico, on r"celpt of du·ee d o l  II .. ,. by.the 
publishers ; six months. $1.50 ; three montbs, $LOO. 

( ' l lI b�.-8pecial rates for several names. and· to Post 
Masters. Write for particulars. 

The 8&fest way to remit is DY Postal Order, Draft, or 
Illxpress Money Order. Money carefully placed inside 
of envelopes • .  securely sealed. and correctly addressed, 
seldom g008 astray. but Is at the sender's l'iBk. AdUess 
all letters and niake all orders. drafts. etc., payable to 

llI V N N  & CO., 3 6 1  B.·oad,,,ay. N e w  V o,·k. 

'r U E  
Idtutttit �mtritau luppretUrnt 

'I'his is a separate and distinct publication from 'L'HE 
SCIENTIFIC AMERICAN. but Is uniform therewith in size. 
every number containing sixteen large pages fnll of en
gravilll<s, many of which are taken from forelgn papers 
and accompanied with translated descriptions. 'I'B E 
SCTENTIFIC AMERICAN SUPPLEMENT Is published week
ly. and Includes a very wide range of contents. It pre
sents the most recent papers by eminent writers in all 
the principal departments of SCience and the Useful 
Arts, embracilll< Biology, Geology. Mineralogy. Natural 
History. Geography. Aroh.,ology, Astronomy Chemis
try, Electricity. Light, Heat, Mechanical F.ngineering. 
Steam and Railway Flnj<lneering. Minilll<, Ship Building, 
Marine Engineering. Photography. Technology. Manu. 
facturinll Industries. Sanitary EllI<ineerlng. Agriculture. 
Horticulture. Domestic Economy, Biography. Medicine. 
etc. A vast amount of fresh and valuable information 
obtalnahle In no other publication. 

'i'he most important B1ll/ineerina Works. Mechanisms, 
and Manufactures at home and abroad are illustrated 
and described in the SU1'PLE�IENT. 

Price for the SUPPLEMENT for the United SLates, 
CanlUia, and Mexico. $5.00 a year ; or one copy of tbe 
SCIENTIFIC AM ERICAN and one copy ()f the SUPPLE

MENT, both mailed for one year to one address for $7.00. 
Single copies,10 cents. Address and remit by postal order. 
express money order, or check. 

llI V N N  & CO . . 361 JJroad,,, a y ,  New V ... rk. 

�uildiug �dithtu. 
THE SCIENTIFIC AMERICAN A R C H I T It C T S' ANI> 

BUILDERS' EDITION Is issued monthly. ,2.50 a year. 
Single copii!l!. 25 cents. Thirty-two large quarto pap:es, 
forming a larjle and splendid llagazlne of Architecture. 
richly adorned with elegant plates in colors, and with 
otber line engravings ; illustrating the most interesting 
examples of modern architectural constructIOn and 
allied subjects. 

A special feature is the presentation in each number 
of a variety of the latest and best plans for private resi ... 
dences, city and country inciudilll< those of very mod· 
erate cost as well as the more expensive. Drawings III 
perspective and In color are given. tollether WIth Plans. 
DeScriptIons, Locations, Estimated Cost. etc. 

The elegance and cheapness of this magnillcent work 
have won for It the I.arll'e8t Cil'c u l ation of any 
Architectural publication In tbe world. Sold by aU news
dealers. '2.50 a year. Remit to 

M U N N  & CO .. Pllblishers, 
361 Broadway, N ew York. 

PRINTING INKS. 
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