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THE JUGAZIliE GUN AS A IULITARY ARK. . . 

tMAY 21, 188i. 
by means of the two first magnitude stars, Castor and 

Military authorities are by no means agreed that the Pollux, a few degrees north of the planet. On the 
magazine rifie is superior to the breech-loader for the 29th Saturn will be east of Venus, and on the 30th he 
use of the soldier ; and though Europe is hur�iedly ex- will be found on the west of his brilliant rival. 
changing the former for the latter, the voice of indig- The reason for the meeting and parting of the two 
nant protest is ma�ing itself heard in the military planets may be easily explained. Venus is an inferior 
journals, and with no uncertain sound. Who does not or inner planet, and as seen from the earth is moving 
remember the zundnadelgewehr, or needle gun, and eastward or from the SlIn. Saturn is a superior or 
the great victory it won at Koniggratz (Sadowa), outer planet, and seems to be moving westward or 
where, after a campaign of only forty days, the finest toward the sun. When two planets are traveling, the 
army Austria ever set afield was hopelessly beaten? one toward the east, like Venus, and the other toward 

Though one of the first captains in Europe, Gen. the west, like Saturn, unless there be a change in their 
Benedeck was no match for" Gen. N eedlegun." This course, they must meet and pass on the celestial road. 
was in 1866. In 1870, the needle gun had another tri- There comes a point when they are in the same right 
umph, and backed by discipline and the power of rapid ascension or longitude. This condition of affairs takes 
mobilization, it proved too much even for the much place on the 30th, and the planets are then said to be 
vaunted chassepot and mitrailleuse. Remembering in conjunction. 
what has been done by the needle gun, it is not sur- It is uot only a pleasing spectacle to behold the 
prising that there should be strong opposition to its. queen of the stars and the ringed wonder of the skies 
withdrawal in favor of a successor of uncertain utility. in near proximity, but the interest of the meeting is 
At the first blush, it would seem as if a gun capabltl of increased by the near neighborhood of the stars Castor 
being fired a dozen or more times without reloading and Pollux. The beaming planets and two first mag­
ought to take ·precedence over o�e which must be re- nitude stars form a rare picture of planetary and starry 
loaded after every discharge. Theoretically, it has a beauty, the shining quartet illustrating the contrast 
great advantage over the single firer ; but as a military between inherent and reflected light. 
arm, to be used in the heat and amid the excitement The moon in her first quarter will add her soft light 
of battle, there is a firm belief in some quarters that it to the starry show, and the exhibition will continue 
will be found wanting. In some recent articles and until 10 o'clock, when the planets will slowly disappear 
letters in our German contemporary, the Militar behind the western hills. 
Wochenblatt, the defects of the magazine gun as a It will be almost equally interesting to watch the 
military arm, .have been carefully pointed out; and planets as they approach each other before the 30tH 
while they have doubtless occurred to every one who is or as they recede frQm each other after the 30th. 
at all familiar with the school of the soldier and the art THREE PLANETS VISIBLE IN VIRGO. 
of war, it is interesting, in the light of present events, Jupiter. Uranus, and the asteroid Vesta are now in to review them. the constellation Virgo, and are all visible to the naked . The friends of the new arm; "M. 71-86," like to eye. An observer glancing at the eastern sky in the 
point out that it is the old, reliable" Mauser"'single- early evening will behold Jupiter in his most superb 
loader fitted with a magazine; but the mechanism of aspect as he slowly rises with stately step toward the 
the old gun is simple, and of the present one complex. meridian, holding as promin£lnt a place in the east as 
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Whoever may �ve followed t?e varIOUS trIals that than 500 miles in diameter and yet looks to terrestrial 
have been made wI�h the magazme gun in t�e hands observers as large as the giant plahet Uranus, who is 
of the com

.
mon soldIer, or at lea�t those few.whlch have more than 31,000 miles in diameter. The great dif­

been pubhshed, can scarcely faIl· of surprIse t.hat the ference in the distance is the reason why the planets great �owers, one a�d. all, should have decld�d to appear to be of the same size, Vesta circles round thtf. adopt It. Of course, It IS to be expected that contmual sun at a mean distance of 230 000 000 miles while 
handling will bring a certain amount of precision; but Uranus makes his vast circuit �t a' distance �f more 
in these days of �reat armies, ,,"?en a million men are than 1,800,000,000 miles. Therefore the tiny asteroid 
set afield by a sl.ngle power, it IS necess� to count and the huge planet appear to mortal eyes of the same the cost of learnmg to use a llew wea.pbn, and to size. Both are shining points barely perceptible to the 
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Coosar. They fired over the target, and under it, and The London (Eng.) Shoe and Leather Reco1·d describes 
to one side of it, and, as if there was no such thing as a system of fastening the soles to boots and shoes, in 
keeping anything like a range, they no sooner refilled which the fastenings are driven from the inside, the 
their magaziI!-eI!I and st.arted again, tban the same ob- fastenings being first placed in the insole and then the 
served differences were recorded. If the target could upper lasted over them. The fastening is of . brass, 
have fired baek, even' with single loaders, there would with a conical front, barbed all around the point, and 
not have been any, hope for them. Surely, if whole the head is fiat and neatly formed. A machine is use.d 
corps' practicing at the butts with single firers had to feed and drive the fastenings at regular distances 
exhausted ammunition in this reckless way, we should through the insole. The insole is then laid on the last, 
long since have been compelled to establish powder with the barbed points standing erect. The upper is 
factories for each regiment; or go back to the cross� lasted over these points and pushed down, leaving suf-
bow and the sling. ficient of the point still.above tho upper to pierce half 

.. ".-.., ., way through the sole. The sole is then laid on as 
THE CELESTIAL, WO:&LD. though upon blinders, hammered down, and the pro-

THE CONJUNCTION OF. VENUS AND SATURN. cess is complete. The hoeling and finishing are per-
The near approach of two large planets is a note- formed in the ordinary way. 

worthy event on astronomical amials. Such an event .. 4 • I • 
occur.s on the 30th of May, at noonday, when Venus THE A. A. GRIFFING IRON CO., of Jersey City, N. 
and Saturn are at their nearest point, Venus being 2° J. , have issued a handsome illustrated catalogue of th� 
15' north of Saturn. Bundy patent radiators, which they make in so many 

The planets are invisible' to the na.ked eye at the sizes and styles, and in suchg,eat quantities, that it re'.. 
time of copjunetion, but powerful. telescopes will bring quires a very extended manufacturing plant to enable 
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however; will p.ewnt a ch8,rming pictuN::olf;the even- tinioni&ls and lists of 11IIel'S of �e radiators given. q.. 
iogs of the 29th and 30th. Venus, the largest and most this volume, as to the excellence and efficiency of thIS 
Qeautifu\ star�hat shines in the sky, is as easiJy r.ecog- method of heating, render further commendation sim-
Dized as the sun or moon. Saturn, may be easily found ply superfluous. 
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The Hudson River Tunnel. 

After a resting spell of four and a half years, this 
great undertaking has been again opened, and one of 
the headings is being extended as rapidly as possible 
through the bed of the Hudson. Although all of the four 
headings will be worked simultaneously, the principal 
endeavor will be to complete and open the north tun­
uel, which is about one-third finished. The method of 
building the tunnel has not been changed. Compressed 
air is r(llied upon to keep the heading free from water, 
and the tenacity of the wall of silt is depended upon 
to separate the air and water. The heading is exca­
vated as fast as the plate sheathing and masonry can 
be put in, while the pilot is kept from fifteen to twenty 
fee.t in advance of the heading, and thus serves as an 
explorer into the nature of the material ahead. 

The work is of decided interest from an engineering 
point of view, as it introduces and, what is more im­
portant, practically tests a new and novel system of tun­
neling. which, so far at least, has proved to be efficient 
and economical. The tunnels once completed will be 
invaluab.le to the commerce of this city, as they will 
provide sure and rapid connection with all the great 
railroads terminating on the west side of the Hudson 
River, opposite this city. 

We understand that all the capital necessary has 
been secured, and that all financial stumbling blocks 
have been removed. We congratulate Mr. D. C. Haskin, 
the inventor of the system employed in the tunneling, 
upon his indomitable energy and perseverance in sur­
mouilting the many difficulties he has encountered, and 
hope that his anticipations in ·respect to the result of 
his grand engineering enterprise will be fully realized. 

Elsewhere in this issue will be found a description with 
illustration of this great work from its inception up to 
the present time. 

STEAl{ CRUISER ATLANTA, U. S. N. 
In 1883 the government entered into contract with 

the late John Roach for the building of the twin screw 
steam cruiser Chicago, single screw steam cruisers Bos­
ton and Atlanta, and the dispatch boat Dolphin, the 
construction of which had been authorized by act of 
Congress. The contract price for all the" vesselS was 
$2,440,000, which included the hull, machinery, and fi� 
tings, but excluded the masts, spars. sails, etc. In the 
SCIENTIFIC AMERICAN SUPPLEMENT, No. 432, may be 
found accurate and spirited sketches of each of these 
boats, together with a description of their principal 
features. 

The accompanying frontispiece illustrates the At­
lanta, which now lies, complete and perfect in every 
detail,. at the Brooklyn Navy Yard. The other three 
boats are finished as regards their machinery and hulls, 
but have not yet received their armaments. 

The principal dimensions of the Atlanta are as fol­
lows: 

Length between perpendiculars.. . . . . .... • ........ 270ft. 
.. on water line .. _ . . . . . . . . . . . . . ...... .......... 276 .. 

over all. . . . . . . . . . . . . • •  . . . . . . •  . • • • • • . • • . • . . •  283 " 
Extreme breadth.... . . . .  . . . . .. • • • . . . . .  . . . . • • •• . •• •  42 •• 
Mean draught at loud water line ... . . ... . .. . . . . . . . _ .  16 .. 10 in. 
Displacement at water line.. .. .. .. . .. . . .. . ... ... . .. 3,000 tons. 
Sail area ........ ..... , .. , .... .... .. .. .. ... . .... . . .  10,400 sq. ft. 
Indicated horse power.. .. .. .. .. . .. . .. .. . .. ... ....  3,500 
Speed at sea........ ...................... .... .... 13 knots. 
Capadty of coal bunkers............ . . . . .  . . . . . . . . .  580 tons. 

The ship is built of steel, and is divided into nine 
main compartments by eight complete transverse bulk­
heads, extending to thp., main deck. The boilers and ma­
chinery ar!=l protected by a coal a;tillor8 feet thick above 
the water line and 5 feet below, the coal bUIlkerB being 
formed by longittidinal bulkheads extending on each 
side through the machinery space. The doors closing 

• I • I • the compartments can be operated from below or from 
PrlntinK Plates Crom Photollraphs. the main deck. In addition to the 580 tons of coal car-

A method of reproducing photographs in copper ried by the bunkers, about 200 tons more can be taken 
plate, lithographic, or printing presses has been realized on board if necessary, thus enabling the vessel to steam 
by Capt. Louis Collardon, of Cordoba, Buenos Ayres. 2,500 miles at full speed, or 5,300 miles at the rate of 10 
The relief surface for the photographs is a specially knots an hour. For 100 feet the m�hinery spaces are 
prepared surface of gypsum, which is composed of 1 to protected by a steel deck, one inch and a half thick, 
6 per cent chalk and 50 per cent water to each 100 and at the bottom of these spaces is a water-tight 
parts gypsum, the latter, together with the chalk, double bottom, containing twelve water-tight cells. The 
being finely powdered and well worked with the water outside plating is 23 pounds to the square foot, and 
to obtain a homogeneous mass, which is then pressed is doubled from the stem to near the stern at the water 
into plates of suitable size, having a polished surface line. 
when dry. The pigment paper is prepared as follows: The motive power consists of a three cylinder com-

. Common black pigment paper is' placed 'in a bath pound horizontal engine of 3,500 horse power; the 
oomposed of 4 per cent bichromate of potash to 100 per high pressure cylinder is 54 inches in diameter and the 
cent water for from one to five minutes, as required, two low pressure 74 inches, the latter being arranged 
and then dried in a temperature of 60 deg. to 70 deg. C. at either side of the former, and the stroke is 42 inches. 
The paper is then exposed to the daylight for from ten The steel shaft is 16 inches in diameter at the journals, 
minutes to two hours, according to the strength of the and is made in three interchangeable sections. The 
light, and then placed in cold water for about an hour, low pressure cranks are set at right angles, while the 
and then in another bath composed of about 6 per cent other is placed between the two at angles of 135 de­
pyrogallic acid to 100 per cent alcohol for about ten grees. The screw is four bladed, 17 feet in diameter, 
minutes, when it is placed in a frame or on a plate and and has a pitch of 20 feet. Steam is supplied by eight 
dried. As soon as completely dry, it is covered with horizontal return tubular boilers, located forward of 
powdered oxide of zinc or oxide of bismuth, which is the engine, and separated into two groups by a trans­
rubbed in with the palm of the hand, thus pressing it verse bulkhead. Each boiler is 9% feet long, 11 2-3 feet 
into the deep parts, and leaving the upper parts or in diameter, and is provided with two cylindrical fur­
lines of the figures free, the surplus powder being re- naces having a grate surface of 25 square feet. A 
moved. The pigment paper thus prepared is placed forced draught is obtained from six blowers, each hav­

in front of the camera, and a negative produced in the ing a capacity of 12,000 cubic feet per minute, which 
usual way. This negative is removed from the glass creates :an air pressure in the air-tight boiler room 
and placed between the negative of the photo. to be re" equal to one or two inches of water. The boilers were 

of the machinery, everything worked easily, smoothly, 
and satisfactorily. The vessel itself gave evidence of 
great strength and rigidity. 

Previous to this the wrist pin of the high pressure 
crank had heated more or less, the lubrication being 
imperfect, owing to the oil being thrown out by the 
rapid revolution. This was perfectly remedied by pr� 
viding the bearing with a telescope oil cup, one of 
which will now be placed upon each of the other 
wrist pins. 

The tests of this cruiser have resulted most satisfacto­
rily, and her engines have developed the full power 
called for in the specifications, which contained no 
clause concerning the speed to be attained, although 
the repor has been widely circulated that, before being 
accepted, she would have to make a certain number of 
knots in rough and still water. There was no pro­
vision relating to speed. She has shown that a speed 
of sixteen knots is possible, and this is considered 
excellent. 

The guns of the boat will next be tested, and the 
crew drilled in their handling. In an early issue we 
purpose to present engravings of the various guns, 
showing how they are mounted ar..d manipulated and 
how the ammunition is handled. 

Payment by the Honr. 

In the" Declaration of Principles" adopted and p� 
mulgated by the national association of master build­
ers, it is stated that" this association earnestly recom­
mends to all its affiliated associations to secure as soon 
as possible the adoption of a system of payment by the 
hour. for all labor performed, other than piece work or 
salary work, and to obtain the co-operation of associa-

, of workmen' in this just a.nd equitable arrange-
ment:"-msome citietl where the system of paying for 
labor by the h()�t in vogue, there is some query 
as to just what the systeiirineluQes; 

In Chicago, ever since the great-tire of 1871, nearly 
all contractors have been in the habitof· ��g for 
their labor by the hour instead of by the day. �he 
old custom of paying by the day, still in almost gerl8:: 
ral use, the day was made the unit of time and of pay­
ment. A quarter of a day was made the smallest 
division of this unit. If a man did not work a quarter 
of a day, he received no pay. If he worked over a 
quarter of a day, he received pay for half a day, etc. 
This is unjust to the laboring man who works but an 
hour and is suddenly called away. It is equally un­
just to the contractor who pays for half a day when 
he only receives but a little over a quarter. 

In the payment by the bour system the hour is made 
the unit of measure, and all time is kept by the hour. 
If a man works less than half an hour it is not counted. 
If he works over half an hour, he is credited with an 
hour. 

The number of hours in a day's work does not affect 
the system at all, and all contractors reserve the right 
to work as many hours as is necessary and agreed. 
Overtime is credited as time and a half, and Sundays as 
double. time. A man leaving work without permission 
is discharged, but when he leaves with permission he 
is paid for exactly the amount of work he has accom­
plished. This is all there is to the payment by the 
hour system. Those who have tried it like it infinitely 
better than the old method.-Sanita1'11 News. 

produced and a pigment paper, which -has been pre- tested to 160 pounds. Phosphates Crom Rock. 

pared with a strong solution of gelatine containing From the accompanying engravings a comprehen - A procel!s lately patented in Germany by Haenisch 
only a small quantity of pigment, and then copied as eion idea may be obtained of the disposition of the and Schroeder, for the manufacture of precipitated 
usual, thereby producing a positive on the pigment battery. 1 is a Rtern chase 8 in. breech-loading rifte, phosphates from any kind of the ordinary crude rock, 
paper with the same irregular surface as that on the 2 a Gatling gun, 3 a Hotchkiss tower and single shot S is as follows : 
negative. which is necessary to prillt from. The print- lb. 47-miHimeter gun, 4 Gatling machine gun, 5 search The rough material being first reduced to a very fine 
ing block is prepared as follows : light, 6 8 in. long range breech-loading rifle on for- p9Cder, is treated with just sufficient Rulphuric acid to 

The gypsum plate is placed under water, and upon ward deck, 7 armored pilot house, 8 Gatling gun, 9 transform the carbonate and any free lime into sul­
It the positive, also under water, then the plate with search light, 10 37-millimeter Gatling gun, 11 broadside phate. The mass is then subjected to the action of 
the positive is removed from the water, and the posi- breech-loading 6 in. rifle. At 12 the remarkably per- aqueous sulphurous acid, which dissolves only the tri­
tive pressed against the plate by an India· rubber roller fect wave line of the ship at full speed is shown. calcimh phosphate and leaves the other con2tituents as 
or squeezer to remove any air that may be between, The first trial trip of this boat was from the Brook- a sediment. 
the positive closely adhering to the plate. It is then lyn Navy Yard up the Sound and back, when some The clear liquid is decanted and subjected to a gentle 
pressed slightly in a press, and then placed in a bath trouble was experienced with the water relief valves of heat. Sulphurous acid is given off and reabsorbed in 
composed of water and 10 per cent, sulpho-cyanide of the high pressure cylinder and with the heating of the water, by means of a simple mechanical device, the 
ammonium, which will dissolve those parts which are thrust bearing. The· second trip was to Newport to phosphate itself being precipitated, washed, dried, and 
not or only partially developed. When removed from adjust the compasses,' and the bearing again heated. passed through a disintegrator. 
this bath and washed in cold water, it is placed in a Upon the return this bearing was entirely overhauled, Th preliminary treatment prevents the combination 
bath composed of 5 per cent chrome alum in water for when it was found that the rings had not been proper- of the carbonate or free lime which woulc!� otherwise 
about five minutes, then removed and washed, and im- ly fitted, and the pressure brought upon them was, take place with the sulphurous acid. and averts the 

. 'mersed in a bath of concentrated alcohol and dried, consequently, unevenly distributed. After having formation of a mixture of calcium sulphite in the final 
and then impressed into a plastic mass composed of been carefully refitted, the third and last trip was product. 
bone dust, albumen, blood, and silicate of soda, the made, the vessel leaving the Navy Yard at sevell'in the • I., � 
proportions depending on the hardness required. Any morning, and running continuously until seven in the Asbestos In Rus8ia. 

other plastic substance may be used, such as celluloid, afternoon, the course being out to sea and return. The From Orenburg to Ekaterinburg, the country is 
cyanoid, etc., by means of .. a hydraulic press or other pressure in the fire rooms ranged from 1'1 to 1'5 in. of declared to be thickly dotted with asbestos deposits, 
suitable means, steam being introduced during the water, the steam pressure in the engille room averaged while near the Verkni Tagil iron works is a hill, called 
operation. When cold, it is removed from the press. 88 pounds, and the vacuum 26 in. The average speed the" Sholkovaya Gora," or Hill of Silk, which is stated 

... I. , .. attained was 15/,;\ knots for siX hours, the maximum to be entirely composed of asbestos. The mineral is 
THE great war ship built under the name RElnown being 16-M-. The maximum indicated·borse power was said to be of the best white quality, and adapted for 

by Messrs. Armstrong, MitcheU & Co. for the British 3,506. Tbe boiler pressure varied from D* to 96 pounds, all i1nportant p urposes to which asbestos is applied. 
'ilQ.vy was launched recently, and named the Victoria the safety valve being set to 'blow off·at 100. The shatt In the Gorobla.gsdat district of Perm similar deposits 
'i'fi.honor of the Queen's 50th year of reign. Her length made an average--ef 68 revolutions· per minute. crop above the surface, and any quantity ,can be ob· 
'fY\ko ft., breadth 70 ft., mean draught 26 ft. 9 in., dis- . During the entire trip the engines were not stopped, ta.ined for nothing, the mineral possessing no value In 
placement 10,500 tons, and horse power 12,000. • aud no trouble whatever '1!'as ooca.sio�ed by any part' the Ural region. 
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IlIPROVED SHUTTLE C1JSlIIONER FOR POWER LOOIIS. 
Various appliances have· heretofore been proposed 

for avoiding the waste of filling, and sometimes imper­
fect work, on account of the picker stick resting in a 
dead or solid manner against the" lathe block" as the 
shuttle comes upon it. The illustration herewith 
shows an improved device of this character, differing 
essentially from anything heretofore contrived, but 
yet so simple that its operation will be at once under­
stood. The cushioner, which is. made of metal, is 
secured to the under side of the shuttle box, one cush­
ioner for each shuttle box. It is composed in part of a 
finger carrier or stand-a box or strap forming a cover 
for which is shown to the left at the bottom of the il­
lustration-two working fingers, and a spring. The 
fingers are held in the position wished for by the 

were employed, there would result sulphureous gases, 
forming objectionable sulphate of lime during the 
carbonatation. Humidity of the limestone is also a 
cause of considerable loss through the surplus fuel 
necessary for its evaporation before the ordinary cal­
cination can commence. 

The engraving shows a most interesting type of lime­
kiln, differing from any other in that its fire grate can 
receive a rotary movement; and its internal cylindrical 
shape causes a considerable saving in the first cost of 
the plant. There is also a very large production of 
carbonic acid and lime, together with a methodi�al 
system of working and economy in fuel and annual re­
pairs. 

It is desirable that lime kilns be not too high, as the 
resulting carbonic acid would frequently be changed 

into carbonic mono-oxide in passing through 
the burning coals. The gas lengine should, as 
far as possible, be worked to satisfy these con­
ditions, viz., keep the zone of combustion 
al ways at about the same height. Regularity 
of working is essential for the success of the 
lime kiln; 

Many rGerman -manufacturers use quicklime 
for defecation, but this is a mistake, as it 
introduces impurities which may offer consid­
erable· trouble in the various processes. In 
France, on the other hand, slaked lime, or milk 
of lime. seems to have preference. Doubtless 
this has the advantage of presenting no lumps, 
stones, etc., and of allowing more thoJ.!0ugh mix­
ture of the lime with the juice on leaving any 
apparatus. A few remarks respecting the pre­
paration of milk of limeJwill not be out of place 
here. For this purpose two vats are used, in 
one of j which the [quicklime lis slaked with 
excess of water. 

PAmE's SHUTTLE CUSHIONER AND PICKER STICK. 

The lmilk of lime thus produced is-strained 
before being run into the second vat-thus de­
priving the liquid of small stones, etc.; and 
homogeneity is preserved by suitable agita­
tors. The limed water either flows into a 

spring, which is adjusted by a screw and follower to 
the tension desired. When the picker stick comes 
back, after throwing the shuttle, it rests against or 
within the mouth or flaring front e:::.d portions of the 
fingers, and the shuttle upon its return forces the 
picker stick gently back between the fingers against 
the pressure of the spring, the fingors holding the 
picker ,stick until the next beat of the loom. This pre­
vents any recoil of the shuttle, and obviates slack fill­
ing, which might make kinks in the cloth. 

This invention has been patented by Mr. James H. 
Paige, of Leadville, Col. 

• if .... 
BEET SUGAR IIANUFACTURING PROCESSES. 

Lime and r.arbonic acid are manufactured at the 
same t.ime. 

The shape of lime kilns varies with the engineer who 
designs them. 

The most common form is a truncated cone, and to· 
calcinize 10 tons lime per 24 hours, the 
kiln should be about 21 feet in height, 
9 feet at the bottom, and 3 feet diame­
ter at top. The interior is lined with 
refractory bricks, and at regular inter­
vals, externally, are bands of iron. 
They should be tightened when the 
kiln is working and,loosened when the 
operation haS ceased. To prevent in­
jurious action pfthe weather, it may' 
frequently be desirable to surround 
the kiln with a light structure. 

The limestone is introduced in pieces 
of moderate size, miXed with one-fifth 
its weight of coke. Filling and empty­
ing occur every two! hours, and the 
furnace doors should be easily worked, 
as upon them depends the amount of 
draught. 

As about three days are required for 
the com pie calcination of limestone, it 
is evident that the capacity of the kiln 
should be about three times greater 
thttn the . lime required· for use per 24 
hours. 

A Ikiln of the dimensions above de­
scribed will furnish about 12,000 kgs. 
of carbonic acid, but only one-half of 
this actually combines with the lime 
during defecation. 

The Sugar Beet, io:which we are in­
debted for these particulars and the 
engraving, says· that it is estimated 
that 100. kgs. coke are sufficient to 
calcinize 1, 100 of limestone. Fre­
quently lime kilns are fired with wood 
charcoal, under which circumstances 
very large quantities are:needed. Coke 
andcharcoa.l are the only kinds�of fuel 
a.dvisable to nsewhen producing lime 
and carbonic a.eid for sugar factories. 

monte jus or pumps, and from thence into defecating 
tanks or into a special storage tank at convenient 
distance. 

On leaving the lime kiln the carbonic acid is hot, and 
contains a certain amount of impurities. The tem­
perature should be lowered and impurities separated. 
For this purpose the gas is run through an apparatus 
known as the washer; 

It is composed of a vertical cylinder with several 
horizontal layers of water separated by perforated me­
tallic sheets. The gas enters the apparatus from below, 
and meets a current of water moving in opposite direc­
tion; sometimes also a filtering substance, such as sand 
or boneblack, is placed in the diaphragms. 

The gas engine in connection with the lime kiln is a 
dOUble-acting suction and force pump, capacity calcu­
lated to suit the requirement in length of stroke and 
diameter of piston, which are usually equal. 

The pump most generally used is without clapet 

[MAY 21, 1887. 
(hinged valve), and the movement is given by a steam 
engine mounted on the same frame. 

It may be interesting to call attention to the fact 
that frequently the pumps draw from the kiln more 
carbonic acid gas than is necessary for defecating. Un­
der these circumstances a valve on the connecting pipe 
opens, and permits escape into a pipe conducting out­
side the f!tctory. 

The juice, after being defecated, still retains certain 
coloring substances most difficult to eradicate, but the 
decolorizing property of boneblack has aided greatly 
in this process. 

The boneblack filters are large cylinders, of diameter 
much less than their height. There are two modes of 
working them � (1) under pressure, (2) without pressure. 
In the first case the filters are closed, and filled from 
tanks placed on the upper floor. In the second method 

SIITH'S METAL VALVE OR TAP. 
, [FOR DESCRIPTION SEX PAGE 825.] 

the juice falls directly into the filter through a suitably 
arranged valve, by which the flow of juice may be 
regulated. 

The closed filters have a greater popularity than 
those in use without pressure, and are the most used 
in large factories. They are cylinders of about 2 feet 
diameter and 12 feet in height, and their general ar­
rangement i8 much the same as that of the old type. 
The upper part of the apparatus is cl()8ed withiri'a 
dome, which can be opened or closed by means of a 
screw. From the dome runs a distributing pipe, con­
necting. with the hot water, sirups, etc. As the filter 
before filling contains a certain amount of air, a small 
pipe and valve should be provided to permit the air to 
escape. '.rhese closed filters may be made to connect 
one with the other, and in this manner juices can be 
filtered several times-representing the decolorizing 
effect of a filter of very great height. 

While bone filters may be used for juices, sirups, mo­
lasses, etc., it is advisable to have a special filter for 
molasses, as the impurities remaining in the boneblack 
sub'sequent to filtration might be the cause of consider­
able trouble. Whatever be the kind of filters used, 
they should be kept as clean as possible. On com­
mencing, boiling water should be run through, and 
then juice. The water contained in filters may be 
made to flow out from below, and as soon as this watflr 
has a sweet taste, it is an indication that the juice has 
appeared at th& lower part of the filter. The waste 
cock is then closed, and the filtered juices continue 
their course as previously described. When the filters 
have been· in use for some time, t.he juices are not as 
clear as desirable, and it is needful to empty them of 
boneblack and cleanse the last from the impurities it 
holds. 

Juice collected in the pores of the filtering substance 
may be driven out. This can be done by pressure of 
water,-and the 9peration is ended when the exit liquid 
has Ii. density corresponding to lOB. It is not advis­
able to push the Washing beyond this limit, for the gain 
in sugar would not· compensate for the cost of evapo­
rating the surplus water. Great care should be given 

to the thorough cleanliness of, the filters. 
Hence the importance of washing them 
with steam, after the exhausted bone-

· black Ihas been removed. Bone filters 
should ·be covered with some non-con­
ducting material, to prevent sudden cool­
ing. . 

•••• 
BEFORE· the Berlin Physical Society, 

· Prof. Vogel recently produced threefluids 
in· three • flat phials-one yellow and two 
blue fluids-which he uili.de use of in 
demonstrations regarding color mixture, 
in order to dispel the belief which pre­
vailed very largely among the public that 
yellow and blue whenmued yielded only 

If, instead of these, ordinary coal LIKE XILlf FOlt OAltBOlfIOAOID -Plto-DlJOTIOlf.' , 

· green. Phial 1 contained "acid yellow" 
(Sauregelb); phial 2, solution of ammonia­
cal copper; phial 3, aniline blue. 1 and 2 
superimposed on each other gave green; 
land 3, a fiery red. 
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DEVICE FOR DETACHING HORSES FROM VEHICLES. 
The engraving herewith shows a simple, practk,al de­

vice whereby a horse may be instantly detached from a 
vehicle by a person riding therein, to avoid danger in 
case the horse becomes unmanageable. The whiffle­
tree has a socket in each end to receive bolts, which 
pass through the traces, and serve as holders therefw. 
'.rhe bolts are each hinged to a lever pivoted to a bent 
arm secured to the whiffletree, the lever being held a 
short dist.ance beyond the end of the whiffletree. The 
rear ends of the two levers are connected together by a 
cord, and to the center of this cord is attached another 
cord, which leads into the vehicle or to within con­
venient reach of the driver, so t.hat by drawing upon 
this cord the rear ends of the levers will be drawn 
toward each other and their opposite ends carried out­
ward, thus withdrawing from their sockets the bolts 
which hold the traces. To prevent the bolts from 
j arring out of the sockets, a pivoted rod is bent to form 
a locking device, but it readily releases the bolt when 
the cord is drawn upon, or is depressed by hand 
for that purpose when unhitching the horse in the 
ordinary way. Upon the thills are placed loosely hold­
back sleeves, one of which is shown in t.he illustration, 
which come against holdback stops on the thills. 

WHITE'S IMPROVED HORSE DETACHER. 

When the traces are released by pulling upon the cord, 
these sleeves readily slide off from the thills, and thus 
wholly detach the horse from the vehicle. 
J; This invention has been patented by Mr. Thomas 
White, of Peekskill; N. Y; 

" ' " I  � 
A NIGHT SIGHT FOR ORDNANCE. 

In many respects, says Engineering, the develop­
ment of modern weapons of warfare has given increased 
value to .the employment of operations during night 
time. This is notably the case with al l varieties of t.or­
pedo operations, which may, indeed, almost be said to 
be limited to night time for successful results. The 
employment of artillery enters largely into the defense 
against this class of attack, in addition to which the 
use of artillery fire at night, as in bombardments and 
siege operations, proves most efficacious if correctly ap­
plied. 

Although great accuracy has been attained in the 
fire of modern rifled ordnance by day, the question of 
getting a similar degree of accuracy of fire by night, 
though not overlooked by artillerists, has not yet been 
satisfactorily worked out. It has been the difficulty of 
obtaining an accurate mode of directing a gun on an 

J titufifit jmtritau. 323 
object which has hitherto stood in the way of the IMPROVED CAMERA SHUTTER. 
effective employment of artillery fire at night. ThA The camera herewith illustrated is extremely simple 
instances are numerous where an accurate night fire is in construction, and quick and reliable in operation. 
of great advantage, as, for example, the defense of a The shutter is designed to be inserted in the diaphragm 
ship against torpedo attack by the fire of her guns, opening in the lens tube. It consists of two principal 
great and small; the artillery defense of a harbor en- parts. The main plate, Fig. 2, is composed of ·two sec­
trance, or other channel, against the endeavor of a I tions, · the upper one of which mtrries the slide, Fig. 3, 
hostile squadron to pass or force it ; the fire directed which normally closes the exposing aperture in the 
against a fleet attempting a night bombardment ; the lower section. It is designed to have several of the 
protection of min1l fields, booms, and obstacles; and lower sections with apertures of digerent sizes, so that 
siege operations. These,are .all instances in which the the proper exposure may be effected in any light, by 
power of accurately laying guns at night is of import- selecting the section of proper aperture, and attaching 
ance. In addition to thii3, the effective use of position it to the other by some simple means. Attached to 
finders and of observation mines at night largely de­
pends on being able to obtain an accurate aligQment 
on the object to be attacked. 

In view of these , requirements, there has been no 
lack of endeavor to provide means for directing the fi re 
of guns at night, in other words, of · furnishillg an 
efficient night sight for ordnance. The problem, how­
ever, is somewhat awkward, for though many sights 
have been devised with which all alignment of some 
ilescription can be obtained, difficulties have arisen 
which have prevented their successful application. 

Briefly stated, the problem is how to provide a sight 
which shall be susceptible of great ac<lura.cy of definic 
tion and adjustment, and yet be such as in no way to 
blind the observer's vision or obscure his perception ol 
the object aimed at. Every one who has had to do 
with the sea is aware how blinding on a dark night is 
the effect of any considerable light on the eye, and how 
completely it Pl events the observation of a dim object. 

Many sights, as has been said, have been proposed, 
some of which give admir�bly defined points of more 
or less brilliancy. Phosphorus, enamel, luminous 
paint, mother-of-pearl, reflected or direct rays of light, 
have all been pressed into service, but the difficulty 
has always heen that just in proportion as the sights 

BETTS' IMPROVED CAMERA SHUTTER. 

are rendered visible, the amount of light thrown on o\, the main plate and to pins sliding in slots in the plate, 
proceeding from them dazzles the eye of the observer, and adapted to engage notches in the slide, are two 
and renders it impossible to keep in view the object on elastic bands so arranged that when the holding catch 
which the alignment is desired. The eye, in fact, sees at the top of the main plate, Figs. 1 and 3, is tripped, 
the sights, but at once loses the object. one band will raise the shutter to the top, when the 

In the night sight recently brought out by Sir 'V. second band will instantly act to pull it down. In Figs. 
Armstrong & Co. , at Elswick, of which we give . an 1 and 3 the parts are in position to be operated, while 
ill ustration on this page, an alignment is obtained Fig. 2 shows the bands after the slide has been moved 
which is

. 
easily discernible by the eye under all degrees I to make the exp

.

osure. The extreme simplicity of this 
of dusk, or darkness, is capable of even more accurate device, and the certainty of making an instantaneous 
adjustment than the usual day sight, and is so exposure, are evident. 
arranged that even on the darkest night in which . fire .This invention has been patented by Mr. F. K. Betts, 
is possible, the observer's eye is in no way fatigued or of 2028 Madison Avenue, New York City. 
blinded by the illuminated points. .. , • I • 

The sight is made in several forms, according to the CARRIER FOR ASH PANS. 
purpose for which it is applied. When used with the 
director for discharging guns from a central . position 
or for the sighting positions in turrets or barbettes, 
light is transmitted by reflection from an elect.ric lamp 
through two small spherical lenses, where it concen­
trates in two minute and easily adjusted points of 
light.. For t.he torpedo director used for discharging 
torpedoes, and for direct use with larger guns, two 
lamps are employed, while for smaller guns, such as 
Hotchkiss and ot.her three-pounders and six-pounders, 
two separate sights, each with its lamp, take the place 
of the ordinary day sight. 

As most war ships are now fitted with the electric 
light., the application of these sights is arranged in con­
nection with the light circuit. A short length of wire 

witlj. a terminal iIi a 
convenient position 
close to the gun or 
director enables the 
sights · to be illumin­
ated . as desired . .  

The purposes for 
which these sights 
are applicable are for 
d i r e c t i n g  instru­
ments for discharg­
ing guns and torpe­
does either on hoard 
ship or in forts and 
coast batteries; for 
ordnance generally 
afloat and ashore; 
and for position find­
ers and observation 
miries. The engrav­
ing shows night sight 
applied to a naval 
director fordischarg-

By means of this simple device, a pan of ashes can 
be conveniently and safely carried without danger of 
spilling the hot cinders or burning or soiling the hands. 
The handle is made of stout wire, and to each end is 
attaehed a hook, made of a single piece of wire, shaped 

COLEMAN'S CARRIER FOR ASH PANS. 

as shown in the engraving. The extremities of each of 
these wires are separated from each other, and are sharp­
ened and curved inwardly an d upwardly to constitute 
grips. The ash pan having been drawn from under the 
grate by one of these hooks, is then seized with both 
hooks in such a way that their points pass under the 
bottom of the pan. The handle is then grasped, and as 
the pan is lifted, the shanks of the hooks are brought 
firmly against the sides, when the pan, thus evenly 
and securely held, can be safely carried. 

This invention has been patented by Mr. Francis W. 
Coleman, of Rodney, Miss. 

iog guns. .. , I I .. 
• • •  COMMERCIAL TRAVELERS' TAX CASK -The Su-

THE great. value of preme Court of the United States has, in the case of 
nitrate of soda, a ma- Gorson vs. Maryland, declared unconstitutional the 
terial our cultivators provision of the Maryland code requiring any one not 
are only beginning to the grower, maker, or manufacturer selling goods with­
learn the value of, is in the State to pay a license tax proportioned to the 
to hasten the'grb�th amount of his stock in trade, whether situated in the 
of plants early in the State or out of it. The court held that this provision 
season, and for this I was a

. 

regulation of interstate commerce, and
. 
therefore 

purpose it . has no invalid as to persons living out of the State and selling 
NIGHT SIGHT FOR ORDNANCE. equaJ. . .  by sample within it. 
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$citutlflc �mtrjt.a •• 
THE HUDSON RIVER TlJ1INEL. lock was begun. The intention was to build a [masonry 

In some respects a most remarkable piece of sub- connection between the shaft and ends of the tunnel. 
marine engineering was that begun some twelve When this section had been nearly all excavated, the 
years ago, when the first work connected with the roof near the inner end of the lock caved in during a 
tunnel to unite Jersey City and New York by a change of shifts, and the door was so wedged and held 
passage under the bed of the Hudson River was by the plates as to prevent twenty men from entering 
done. Important to the engineer because of its vast I the lock. After vain endeavors to remove the obstruc­
magnitude, the difficulty and danger attending its tions, the outer door of the lock was opened, and those 
prosecution, and particularly because of the Ilew who had passed the barred door escaped. The air be­
methods of workWg introduced ; important to com- ing thus removed, the work was soon flt)oded. To 
merce, as it would afford a quick and ilure means of recover the bodies and again start the work, a caisson 
crossing the river, and would reduce the time between 41% feet by 24 feet 10 inches was sunk between the 
New York and the South and West on each of the shafts and tunnels. When the caisson rested in line 
great railroads terminating at Jersey City. The work with the bottom of the shaft, holes were cut through 
has not been carried forward continuously. During its eastern side and connection made with the tunnels ; 
1882 the headings were advancing rapidly, and the un- the opposite side was then pierced, and the shaft enter­
derground affairs looked very bright, when a financial ed. The entire interior of the caisson was then lined 
stumbling block was met, and all work ceased in the with brick, forming a large working chamber, from 
fall of that year. Since then the tunnel has been which, before the shaft opening was made, all the 
flooded. A short time ago the wat.er was pumped supplies were handled. In each tunnel at 430 feet 
from the New Jersey end, the compressors started, and from the shaft, bulkheads were built, and in each were 
now the heading of the north tunnel is moving toward placed two independent"'air locks, similar to the one in 
the opposite shore. We understand from Mr. D. C. the shaft ; the tunnels between the locks and shaft 
Haskin, the manager of the company, that there will be were then relieved of air under pressure. The south 
no further difficulty concerning funds, and that all of tunnel has been finished for 600 feet. A second bulk­
the four headings will be opened as soon as possible. head, having one lock, was built in the north tunnel 
I The plans, as projected, contemplated the erection 800 feet from the shaft, and a third at 1,200, when the 
of one large double track tunnel, but this was soon first one was removed. The north heading has been 
changed, and two parallel single track tunnels, 18 feet carried 1,600 feet. . 
high by 16 feet wide, inside, were substituted. That. At the New York end, the conditions being different, 
section of the tunnel passing beneath the river ends the plans were slightly modified. The caisson there 
at the foot of Morton Street, New York, and Fifteenth sunk was 48 feet long, 29% feet wide, and 25 feet . high. 
Street, Jersey City, where the approaches begin that The interior was rectangUlar instead of being circular, 
will extend the tunnel at an easy grade to the surface. as in the case of the other. It was provided with the 
Work was commenced at the western end by sinking a usual locks for men and material. The caisson was 
brick shaft 30 feet inside diameter down to the line of sunk until its shoe was 60 feet below high water and 3 
the tunnel, 60 feet. At 29 feet from the top an opening feet above the line of the exterior of the invert of the 
was cut through the river side of this shaft, and an air tunnels. The caisson was then completely embedded in 
lock 6 feet in diameter and 15 feet long was forced in by sand and gravel which had little holding power upon 
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Its four years' bath has completely covered it with a. 
thick rust. The tunnel appeared to be in the same 
condition as when we last saw it ; no cracks could be 
seen, and even the cement washing covering the ma­
sonry had flaked off only in small pieces. 

Entering the lock and assuming as comfortable Pasi-
ions as its �ircular form would permit, and being care­

ful to keep out of the line of the air entering thrOl�gh 
the forward valve, we were soon under a pressure of 
22 pounds to the square inch. Passing into the next 
or middle section and walking 400 feet, the second lock. 
was met. Through this, and we were under the full 
pressure of 27 pounds, and after stumbling and splash­
ing-the illuminating power of a �ingle flickering can­
dle is not great, and the sections are only fully lighted 
at each end-400 feet further, we were at the' heading. 

When the work was stopped, a rough timber bulk­
head was built across the heading and through the 
cracks;  in,this the silt had entered, completely filled the 
heading and gone up the tunnel, gradually decreasing 
in thickness, over one hundred feet. After this had been 
removed, it was found that the entire pilot had moved 
about 18 inches toward the north or up stream, and as 
the plates projecting beyond the end of the tunnel ma­
sonry had been braced from the pilot, they were forced 
outward to a like extent. The plates at the roof and 
south side were bent inward, but only a few inches. 
Why the pilot should shift as it did has not been ex­
plained. One would naturally suppose that no move· 
ment would occur other than in a vertical direction. . 

One section of 10 feet has been finished, another sec: 
tion has been lined with plates, and the heading has 
been extended correspondingly. In no particular have 
the plans been changed. The face of the cutting is 
divided into steps, in order that the men can easily 
reach and remove the silt from all points. When an 
excavation has been made, a plate is put in and bolted 
to those adjoining . .  This work is of course begun at 
the bottom and carried up, so that the outer edge of 
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hydraulic jacks until its inner end projected a short dis­
tance beyond the face of the wall. 'I'he lock was then 
entered, its outer door closed, and an air pressure of 12 
pounds admitted, when the inner temporary wooden 
door was removed and the iron one replaced. The 
earth was then gradually dug away, and plates were in­
serted to form a tube 8 feet long extending horizontally 
from the end of the air lock. This work was intently 
watched, as it was the first practical test of the system 
adopted, and it established the fact that the ma­
terial passed through was sufficiently tenacious to 
separate the air upon one side from the water upon 
the other, and that it would serve as a self-su!ltain­
ing wall as long as the air and water pressures 
were kept nearly equal upon each side. Eleven rings 
of plates, each 2 feet wide and each 18 inches 
larger than the one preceding, were built from the 
tube, thus forming a cone, the lower side of which was 
stepped. From the last ring, which was 20 feet in 
diameter, the two tunnels were started, the material 
being excavated a little at a time to admit iron plates, 
constituting a tube, within which the masonry was 
placed. No serious difficulty was met except when 
passing ,the piles of the dock, some of which were in the 
line of the tunnel, and had to be cut off. The silt was 
more ready to flow, and had to be exposed very car!:!­
fully. It was found that the crownlplates, owing to the 
pressure of the silt upon them, would settle somewhat 
before the masonry could be laid. Digging out more 
than was necessary, so as to allow for settling, did not 
obviate this, as the rate of settlement, owing to slight 
differences in the character of the material, which 
could not be gauged, was unequaL This led to the 
introduction of the .. pilot, " which was a tube six feet 
in diameter, built of interchangeable flanged' plates and 
having a length sufficient to permit its forward end to 
enter some distance into the heading and its real' end 
to be abreast the completed masonry" Each end being 
thus supported, the intermediate points served as a 
center fl'om which to b-acs the plates. After this there 
was no trouble in keeping all parts of the tunnel in line. 

. When the headings of both tunnels had been advanced 
several hundred feet, work in them was stopped and 
. the removal of the cone-shaped entrance from the 

the air as compared with silt. The sand at the bottom of 
the caisson was dug out, and in each small excavation as 
made, a flanged plate was inserted, ·bolted to those ad­
joining and held by braces. Brickwork was then laid 
upon this iron shell. This plan provided a working 
chamber similar in many respects to the one at the 
other shore. The caisson wall was then cut through 
and the tunnels started. To keep the exposed portion 
of an excavation from flaking, planks were instantly 
placed against it to hold it until the plates could be 
bolted and braced. The material 'at the heading was 
held by a movable bulkhead of plates. In building 
this portion, it was absolutely necessary to covere very 
part of the interior with plates, which were supported 
by braces, the air pressure being depended upon to 
counterbalance the water pressure. When a section, 
ten or twelve feet, had been plated, it was cleaned, and 
the masonry put in as upon the other side. When 
work was stopped in 1882, the north tunnel had been 
completed nearly 200 feet, and its heading was about 
half in salld and half in silt. The south tunnel was 30 
feet from the caisson. The accompanying engraving 
shows the line of the tunnel, the distance completed, 
and that remaining to be done. 

A representative of this paper visited the tunnel 
recently, and after donning the prescribed regimentals 
-rubber boots, coat, and an old hat-passed through 
the locks to the heading of the north tunnel under the 
guidance of Mr. C. A. Haskin, the superintendent. 
Near the mouth of the shaft are the boilers, air com­
pressors, and dynamo supplying the arc lamps that 
light the tunnel. Running In the shaft is an elevator, 
carrying the men and material up and do�n. A track 
leads from the elevator to the place where excavated 
material is :dumped ·a.nd to a near dook where all the 
supplies are received. The cement is mixed dry at the 
top, in the proportion olle cement to two sand, and is 
taken to the heading in bags. At the bottom of the shaft 
is a pump which drains the shaft and furnishes water 
to the heading. Being here provided with a very 
thick candle having a very little wick, we enter the 
left of two large gloomy openings and walk down the 
north tUllliel 800 feet to the first air lock, the only 
bright, untarnu,lle4 part of which is ita illlfi!B l>\\U''' eye. 

the plates is parallel with the heading. The plates are 
supported from the pilot by braces, which are removed 
as the brickwork advances. The labor is so divided 
that the heading, plates, and masonry move forward 
at the same rate. The exposed silt is not protected, 
except by a braced plank here and there, to prevent 
large masses from falling, and yet it answers perfectly 
as a dividing wall, preventing the passage of either air 
or water, and having strength enough to resist any 
slight excess of pressure there may be upon either side 
of it. The silt cuts! easily, and may be taken (>ut in 
regular blocks, and yet when mixed wit·h a little water 
it is more difficult to confine than quicksand. The 
pressure of the air is regulated by the condition of the 
silt itself ; when the pressure is too great, the water is 
driven back and the silt drops off in little flakes, and 
when it is not enough, the water weeps through and 
runs down in little streams. 

The required pressure does n.ot depend directly upon 
the height of the water or the depth of the tunnel be­
low the surface of the river, but seems to be Uibre 
nearly controlled by the density or compactness of the 
silt. A small leak can only be detected by passing a 
candle flame over the face of the silt, when the flame 
will be drawn in by the outrushing air. A larger leak 
makes a noise precisely resembling the blowing off of 
steam. A little silt applied to a leak will effectually 
stop it, and as the opening rapidly grows, the remedy 
must be quickly applied. M�. Anderson once tried a 
novel way of stopping a leak that was rapidly growing 
dangerous, by forcing his shoulders into · the opening; 
He was instantly caught by the air and held until the 
silt had settled down behind him, when there was am·· 
pIe time to force silt into the weak spot. It is SQfe to 
predict that this method will not be generally adopted� 
During the work through the sand on the New York 
side, the best material for covering the joints betwp-en 
the plates to make them air-tight was silt which was 
brought from the other side, I!,JlQ, so freely used that in 
some places the plates were entirely covered with it. 

The masonry where the plates had be�n forced out­
ward by the movement of the pilot was increased to 4 
feet in thickness, in order to prevent there being any 
break � the plates i 8JJ.d to feduce the thicknesatot� 
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usual 30 inches, each ring of plates is separated from to enter the compartment from the pipe, it is at once 
the two on each side by blocks of wood, so that the prevented by an automatic valve. Should it be desir­
opening between the plates if! wedge shape, the rings able, however, to flood any compartment, the action of 
touching on the south side, and being a few inches this valve can be suspended. The automatic nature of 
apart on the north side. this pumping arrangement should be of the greatest 

The way in which the supplies are brought in and value in an engagement, when men have little time and 
the excavated material taken out will be understood little power in which to think and act. 
if we follow a load of silt from the heading to the sur- The highly important quality of turning power has 
face. It is loaded upon a small car, which is pushed received special attention in this new cruiRer. The pa­
along a track up to the lock, into which it is rolled over I tent sternway maneuvering rudder of Messrs. Biles & 
a short section of movable track placed acrOSR the sill Thomson, introduced with very marked success in the 
of the door. Having passed this lock, it is drawn to the recently built Spanish torpedo cruiser El Destructor 
second one-first from the shaft-by a mule, which and the Russian torpedo boat Wiborg, is again a note­
seems to be contented to work continuously under worthy feature in the new vessel. This contrivance, it 
compressed.air. This animal has been in the tunnel may be mentioned, is a combination of a partially bal­
for three or four weeks, and his physical condition ap- anced rudder with a rudder formed as a continuation 
pears to have been most decidedly improved. Passing of the after lines of a ship. The partial balance tends 
this lock, the car is drawn by a second mule to the to reduce the strains on the steering gear, and thereby 
bottom of the shaft, where a small turntable guides enables the rudder area to be increased without unduly 
it to the elevator, up which it is lifted and then hauled straining the gear. 
to the dumping ground. Supplies for the heading go The armament of the Reina Regente is. for her size, 
over the same route, and are handled in the same way, very formidable. It comprises four 24 centimeter and 
except that, the grade being down, the cars run by six 12 centimeter Hontorio guns, six 6 pound N orden­
gravity. It is expected to soon replace the arc lights felt guns, fourteen small guns, and'five torpedo tubes. 
now used at long distances apart by an incandescent On the main deck, right forward, there are two torpedo 
system, as the light can be more evenly and generally tubes, there is one aft, and one in each broadside amid­
distributed. ship. There are four gun towers on the level of the 

The journey out of the tunnel is quickly made, and main deck, but projecting beyond the side of the ship. 
it is certainly with a marked sense of relief that the in- Each of the two forward ones fires five degrees across 
vestigator of dark places finds himself in the wash the bow, and to within 30 degrees of right aft. The 
room at the top of the shaft, removing all traces of his after guns have a �imilar range round the stern. The 
travels. remainder of the armament is placed on the upper 
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NEW ARMORED CRUISER FOR THE SPANISH NAVY. 
On February 24 there was launched from the ship­

yard of Messrs. J. & G. Thomson, Clydebank, a new 
Spanish cruiser, named the Reina Regente, of which 
our illustration is a general external vi�w as she is in­
tended to float when finished. 

I deck. 
At the fore end there is a platform, about 4 ft. 

above the deck, upon which two of the 21 ton Hontorio 
guns are placed. These fire right ahead, and to within 
40 degrees of right aft. A similar platform right aft re­
ceives the other two 21 ton gU.ns. Between these two 
platforms, and ranging along both sides, are placed the 

325 
ments of the German investigators. It was thought 
that probably the slag would be more efficacious if it 
were first cOllverted into a "  superphosphate, " in a 
similar manner to bones ; but Dr. Munro and Mr. 
Wrightson seem to think that this is unnecessary, if  
care be taken to have the basic cinder in as pure a 
state of division as possible. 

-

As basic slag is a waste product, and hitherto h as 
had no industrial application, it ought to be obtainable 
at a much cheaper rate than the Canadian apatite, 
coprolites, and bone manures, which have until recently 
been the chief artificial fertilizers used in agriCUlture. 
Dr. Griffiths has recently, in papers read before the 
Chemical Society of London, advocated the use of iron 
SUlphate as a manure, and as basic slag contains a 
considerable quantity of iron in the same condition of 
oxidation as in ferrous sulphate, it may also have some 
effect upon the manurial value of the Thomas-Gil­
christ slag. 

. " . ..  
The Latest Lar&;e GUDS. 

It may be assumed, says Iron. that we are proud of 
our 110 ton gun ; but the satisfaction of being at the 
head of all other nations in gun making is destined 
to be but short lived, for already we hear that the 
formidable Krupp, of Essen, is going to lick aU 
creation, this little island included, in the art. His 
latest monster. now being manufactured, is to weigh 
close upon 139 tons, or 143,000 kilogrammes, against 
our 111, 760 kilogramme arm, and to have a caliber of 
40 centimeters (1 5 '7 inches). Its length is 16 meters, or 
52� feet. The projectiles to be used with this gun are 
of two kinds, one a steel shell 1 '12 meters (3 feet 9 
inches) long, and weighing 740 kilogrammes ( 1 , 630 
pounds), and the other 1 '60 meters (5 feet 2 inches) long, 
and weighing 1,050 kilogrammes (2, 314 pounds). equal 
to the weight of the barrel of a 12 centimeter gnn. 
The service charge consists of .485 kilogrammes (1. 069 
pounds) of brown prismatic Dunwalde powder. With 

This vessel was contracted for 
after the leading shipbuilders 
jn Britain and other countries 
had submitted competitive 
designs to the Spanish gov­
ernment, the designs submit­
ted and since carried out by 
�srs. Thomson being adopt­ed. Among . the conditions 
laid uown by the Spanish au­
thorities to be fulfilled in this 
vessel were that she wasto be 
of the protective deck type, 
the deck having a thickness 
of 3� in. ; to have four 20 
centimeter 12 ton guns, six 12 
centimeter guns, and a numer­
ous small armament ; to be 
able to maintain a speed of 
19 knots, and to have a radius 
of a c t  i o n  of 5,500 knots. 
These stipulations have been 

THE REINA REGENTE, NEW ARMORED CRUISER FOR THE SPANISH NAVY. 

this charge, the lighter shell 
will have an initial velocity 
of 735 meters (2,411  feet), the 
heavier shell one of 640 meters 
(2,099 feet) per second. At­
tention might be drawn to 
the fact that when rifled guns 
were first introduced, the 
highest initial velocity at­
tained was only 300 meters 
(984 feet). The lighter sbell 
will penetrate a wrought iron 
plate 1 '142 meters (45 inches) 
thick, or two plates of the re­
spective thicknesses of 0 '55 
meter (21 '65 inches) and 0 '838 
meter (33 inches), placed a 
short distance from the muz­
zle.of the gun. In the case of 
the heavier projectile, the 
figures are 1 '207 meters (47'52 
inches), 0 '60 meter (23 '62 
inches), and 0 '88 meter (34 ·64 

much more than met in the vessel as constructed, her 
builders having arranged for a protective deck of 4%; 
in. , four 24 centimeter 21 ton guns, six 12 centimeter 
guns, a speed of 20� knots, and a radius of action of as 
much as 12,000 knots. 

The Reina Regente is 330 ft. long, and in fully 
equipped condition she will displace 5,600 tons. 
although her usual sea-going displacement will not ex­
ceed 5,000 tons. She is of steel throughout, and de­
pends for her protection in an engagement partly upon 
the armored protective deck and partly upon the un­
usually minute subdivision ot the hull between this 
deck and the one above it ; or, in other words, of that 
part of the ship between wind and water. This part 
is divided into no fewer than 83 separate w:),tertight 
compartments, most - of which will be used as coal 
buIJikers. The space below the armored deck is divided 
into' 60 watertight compartment!!, and for the whole 
length of the vessel a cellular bottom is fitted. The 
total number of watertight compartments in the ship 
is 156. 

The vessel will be propelled by twin screws, .the en­
gines, contained in separate watertight compartments, 
being of the horizontal type, triple expansion. The 
boilers, four in number� are also in separate water­
tight compartments. Well above the water line there 
are two auxiliary boilers, supplied by Messrs. Merry­
weather, for raising steam rapidly in cases of emerg­
ency. These boilers are connected to all the auxiliary 
engines on board, which altogether number no fewer 
than 43. In addition to the two sets of main engines, 
there are two starting engines, four centrifugal pumps, 
bilge and flre pumps, feed pumps, ten fan draught en­
gines, steering engine, capstan engine, two electric light 
engines, two boat hoisting engines, also ash hoisting 
engines. The four centrifugal pumps are connected to 
a main pipe which runs right fore and aft, receiving 
branches from every compartment. The branches are 
so arranged that the compartments are always in con­
neetion with the pumps, and if they become fiooded 
"re immeqil\.tely PUlllped, 9ut ; but if water seeks 

six 1 2  centimeter guns, two of which fire forward, two 
aft, and the remaining two have a ra,nge of 140 
degrees. 

Besides the six Nordenfelt guns, there are two 37 
millimeter Hotchkiss revolving guns, and of the smaller 
guns there are five for boat and field service and four 
for working from the mast heads. 

The vessel will be fitted with accommodation on the 
main deck for 50 officers and about 350 men. The 
launch took place from Messrs. Thomson's yard, in 
the presence of a large assem bly, the naming ceremony 
being performed by the Duchess of Wellington.-Ma­
rine Engineer. 

Slag as a Fertilizer. 

The slag from the Thomas-Gilchrist process for mak­
ing steel has long been supposed to have valuable pro­
perties as a manure. In the Bessemer convert.er, there 
is a lining of lime which, in the process of manufac­
turing the steel, takes up a large percentage of phos­
phorus, in the form of phosphoric acid. Phosphate 
of lime has been used as an artificial manure, in a va­
riety of forms, with very beneficial results on most lands. 
It was thought that the basic cinder obtained in the 
Thomas-Gilchrist process might, from its large per­
centage of lime and phosphoric acid, have a manurial 
value. 

. 

Some two or three years ago, experiments in 
this direction were undertaKen in Germany by M. 
Fleisher and others, and from the data which they ob­
tained, it appeared that under certain conditions 
basic slag had a very marked influence upon crops 
grown on soils which had been top-dressed with it. It 
was ground into a very fine powder, a.nd then the acids 
of the soil were able to dissolve the phosphoric acid 
which it contained ; and it was then in a condition to 
be readily assimilated by plants. Attention is again 
being called to this point in consequence of a series of 
similar experiments which have been carried out by 
Dr. Munro, at Downton, lfor the North Eastern Steel Company, and which fully couijr� the ea.rlier experi· 

inches) respectively. As far back as 1868, the artillery 
of the day was unable to penetrate as many millime­
ters of armor as now · centimeters ; its penetrative 
power has consequently increased tenfold, and Krupp 
is now able to pierce with his new gun an armor plate 
three times as thick as the bore of the gun. But 
he is reported to be even now endeavoring to sur­
pass his latest achievement, for a 45 centimeter (17� 
inch) gun is in contemplation, weighing 3,000 cwt. 
The shell to be fired from this piece of ordnance is to 
weigh 30 cwt. , and to be 1 '80 meters (nearly 6 feet) 
long. 

. . . . ..  

A SELF·CLEANING METAL VALVE. 
The illustration herewith shows a valve which turns 

or rotates on its seat before and after the water or 
steam, or both, are turned on or off, this rotating and 
grinding action being designed to at once repair any 
damage caused by the cutting and destructive force of 
anything in the water, as well as clean off lime scale or 
rust. The stem of the valve, as will be seen by the en· 
graving, has an enlarged inner end portion, screw­
threaded on its exterior, which engages a screw-thread 
in the barrel. The valve, which is shown closed upon 
its seat, is connected in a free manner with the inner 
end portion of the stem by a stud entering loosely 
within' an axial recess, the parts being further united 
by a screw or pin fitted to pass freely through a longi­
tudinal or . oblong slot in the enlarged portion of the 
stem. In closing the valve, both valve and stem move 
longitudinally until the valve rests upon its seat, after 
which, by continuing to work the stem in the same di­
rection, the valve is simply rotated, while the stem is 
both rotated and moved inward longitudinally. The 
greater the pressure on the valve, the better it will 
polish both itself and its seat, and no leather or rubber 
is used in connection with it. 

This invention has been patented by Mr. Samuel W. 
Smith, of Pinley House, near Coventry, Warwick 
County, England, 
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A LARGE CASTING. 
The accompanying engraving from the Engineer, re­

duced from a photograph, shows a very large and fine 
casting, made by the Hyde Park Foundry Company, 
Glasgow. It is one of two large cylinders for a com­
pound diagonal marine engine, and has been made to 
the order of the Fairfield Shipbuilding and Engineer­
ing Company-John Elder & Co. Each 
cylinder required forty tons of melted 
metal to cast it, and if, perhaps, we ex­
cept the cylinders of the Ireland, Holy- , 
head mail steamer, they are the heaviest 
ever made. Our engraving shows the 
cylinder without the liner, th£'l working 
diameter of which inside is 1 12 in. ,  with 
a stroke of 72 in. The finished weight of 
the cylinder with the liner in, lids, etc., 
will bc about forty-two tons. The slide 
valve weighs fifty-nine hundredweight. 
The casting reflect.s much credit on the 
Hyde Park Foundry Company, which has 
had large experience in this kind of work, 
having turned out some of the heaviest 
castings ever made for marine engines. 

• • •  
THE BERDAN TORPEDO BOAT. 

The history of attack and defense in 
war has, of late years, consisted in alter­
nating phases of advance in one and the 
other art. As soon as a new gun or tor­
pedo was invented, new and more im- ' 
p t'egnable vessels or forts were devised to 
meet its attacks. The stationary or tidal 
torped!) was the earliest of the forms of 
this weapon. To avoid or to ward it off 
nothing s p e c i a  I was done, as it ap­
peared a very uncertain instrument, and 
one not likely to be often used. As steam 
Callle into more gelieral use, the torpedo 
was still easier to evade, until the idea of 
making it move by its own or by imparted 
power through the water was thought of. 
Then it became a more serious problem. 
Finally, when torpedo boats were intro-
duced as a regular type of war vessel, the subject of de­
fense was more earnestly considered. Ships were pro­
vided with nets ; their bottoms were made cellular ; im­
proved apparatus for maneuvering the nets was sup­
plied. To-day the torpedo must, in attacking a vessel, 
strike against it. A distant concussion cannot be relied 
on. Its striking point should be under the water. Above 
the load line the plating is so thick that an aerial tor­
pedo would do comparatively little harm. To get at 
the vessel's bottom it must dive under a torpedo net, 
which may run down below the keel, and after diving 
must rise within the area of the net and explode as it 
strikes the bottom. This is the best that a torpedo can 
do. Even then it may not 
sink the vessel, as one some­
what celebrated test has 
recently shown. Yet if it 
can execute this maneuver 
with some speed, it will do 
the most that a torpedo 
can do, and will develop to 
the uttermost the peculiar 
powers of the missile. The 
speed must be held as a 
feature adding to the de­
structi veness of the missile. 
Any increase of momentum 
in a large torpedo will ex­
ercise some favorable in­
fluence on its powers of 
destruction. 

In the illustration ac­
companying this article we 
show a torpedo system pos­
sessing Illany features of 
interest. It seems to be an 
ad vance, and a novel way 
of dealing with the torpedo 
net, similar in some respects 
to the pair of connected 
automobile torpedoes al­
ready devised for this end, 
and · due to the same in­
ventor. This system is far 
more practical, however, 
in the sense that isolated 
torpedoes are always un­
certain. It is the inven­
tion of General Berdan, 
now of Washington, D. C. ,  
already well known for his 
inventions and improve-
ments in torpedo practice. 
One of these, the one just spoken of, has already been 
illustrated in our co�mns. * The present invention 
may be termed its deve16pment. 

A torpedo boat is fitted with two or more tubes that 

• See SOIBNTlJ'IO AlIlERIC£N, vol. llii; No. 13, p. 196. 
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overhang the water far aft on either quarter. Their 
axes are approximately vertical. Each one holds a tor­
pedo. From either torpedo a stout line is carried 
forward, and the ends are attached on starboard and 
port to snubbing posts that project over the water 
like catheads. If the torpedoes were fired froIll their 
tubes they would naturally descend, but by the rope 
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would be forced to follow the arc of a circle, like the 
stone in a sling. The radius of this circle would be the 
length of the rope. The torpedo boat is fitted with a 
pole in the place usually occupied by the bowsprit. 
This projects a suitable distance from the bow, and is 
so arrangecttliltt if its end is presSed'- !n"Ward lt will' ig­
nite the explosive and thereby expel the torpe­
does. The latter do not depend <!otirely upon the 
original impulse for their speed. They are to be provid­
ed with four tubes containing rocket composition, each 
6 inches in diameter and 32 inches long, with a 2 inch 
hole bored through the center ,,,f the composition, so 
as to expose a large burning surface. The composition 

THE BERDAN TORPEDO BOAT. 

in the tubes is ignited by the discharge, and forces the 
torpedoes through the water with greatly increased 
speed. It is calculated that their velocity may be as 
high as 30 knots an hour after and during immersion. 

The mode of using the system will be clear from what has been said. The torpedo boat, with her torped� 

in place, steams towaTd the vessel she is to attack. Her 
effort is to strike the discharging pole against it, by a 
species of ramming. This she must be able to do by 
being of high speed and easily handled. The instant 
she strikes the enemy the pole is driven back, and the 
torpedoes are discharged from their , tubes. They dive 
down into the water nearly vertical. As they enter, 

the rocket powder begins to bnrn, and 
t h ey swing around the arc of a cir­
cle with great speed, diving down under 
the torpedo net, rising within it, and 
striking the ship's bottom. The blow, by 
a percussion apparatus, explodes them, 
and the ship in almost any conceivable 
case would sink. All the conditions tend 
to the greatest possible efficiency of the 
torpedo s. 

By adjusting the length of the pole, 
their period of release and discharge may 
be regulated. The inventor contemplates 
also the use of electricity or other supple­
mental means of firing them from tho 
tubes, to be used in cases where it seems 
undesirable to wait for actual contact, or 
where it seems preferable to dispense 
with the discharging pole. 

The tubes may be arranged a little off 
the vertical, so as to spread the torpedoes 
in their course. The system is not neces­
sarily confined tO ll. pair, as four or more 
may be used. 

The connection with the snubbing posts 
is so arranged that should a torpedo miss 
the attacked vessel the fastening will give 
way as it rises to the surface, and it will 
fly away from the torpedo boat. In at­
tacking a vessel at an angle, the outer tor­
pedoes are disconnected and not discharg­
ed. The tubes from which the torpedoes 
are fired need not be very strong. They 
are made of metal heavy enough to resist 
machine guns. They are only calculated 
to impart an initial velocity of 50 feet per 
second. To prevent too severe a shock 

on striking a vessel, a pneumatic rammer is provided, 
capable of gradually resisting the impact for a rl!lOge 
of about eight feet. The vessel otherwise is to be ram 
built, and to be provided with quick reversing gear"tor 
the screw. Smaller boats can be used as torpedo bo� 
destroyers, in addition to large and powerful vessels for 
attacking ships. The size of the torpedoes as proposed 
is 8 feet long and 14 inches in diameter. They are to 
be charged with 200 pounds of compressed guncotton. 

Expre •• Company'. Llabillty-Lo •• ot- Package. 

The Supreme Court of Pennsylvania recently affirmed 
& judgment of the Philadelphia Court of Common 

Pleas, sustaining a verdict 
for the plaintiff in the case 
of Holmes vs. Adams Ex­
press Company. In this 
case the plaintiff got a ver­
dict for the full value of a 
lost package, although no 
value over $50 had been 
assigned to it and although 
the plaintiff offered no fur­
ther proof of negligence on 
the part of the company 
than the non-delivery of 
the package. The Supreme 
Court said, in giving judg­
ment in the case : If goods 
are lost or injured while in 
the custody of an express 
company, in the absence of 
evidence which rebuts the 
presumption of negligence 
it will be presumed. that 
the loss or inj ury was occa­
sioned by the company, 
and it will be liable for the 
actual value of the goods. 
In the present case no ex­
planation was given for the 
failure to deliver the goods. 
So far as it is proved, they inay still be in the hands 
of the company and with­
held from the owner. 

... . ... 
Mechanical New8 de­

scribes an ingenious means 
of repairing a brea,k in a 
steam pipe : The break is 
bound with wood strips, 
laid close together, and 

well served around with stout cord or rope. End wise 
separation is prevented by more rope crossing the 
break diagonally. and tied so as to draw the broken 
parts together. When the wood and the cord get wet 
with the steam, the joint is even tighter than before, 
for the wood swells and the cords shorten. 
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1Al1ES DWIGHT DANA. 

BY :MARCUS BENJAMIN. 
The first distinct beginning of the science of mineral­

ogy in the United States is referred back by Prof. Geo. 
J. Brush to an association formed in the city of New 
York, which assumed, as they expressed it, .. the name 
and title of the American Mineralogical Society." Some 
years later, the elder Silliman writes that in 1803 " it 
was a matter of extreme difficulty to obtain, among 
ourselves, even the names of the most common stones 
and minerals. " 

The most important of the early American mineral­
ogists was Dr. Archibald Bruce, of New York city, a 
graduate of Columbia College in 1797, and of medicine 
at the University of Edinburgh in 1800. Dr. Bruce .es­
tablished in his native city, in 1810, the American 
Mineralogical Journal, the first purely scientific peri­
odical ever published in America. 

Meanwhile, Col. George Gibbs, a young man of 
wealth, returned from Europe in 1805 with the first ex­
tensive and valuable collection of minerals ever brought 
to the United States. He early formed a friendship 
with Prof. Silliman, who had been elected to the chair 
of chemistry and natural history at YaJe College in 
1802, and proposed during the winter of 1809-10 to open 
his cabinet, consisting of upward of 20,000 specimens, 
provided that the college would fit up rooms for its re­
ception. This collection, owing to the unsettled con­
dition of the United States on account of the difficulty 
with England at that time, was not exhibited until a 
few years later. It at once gave a powerful 
impetus to science throughout the land, and 
was visited by travelers from every part of 
the Union. In 1825 it became the property 
of Yale College. 

Such was the condition of this new science 
when the subject of our sketch was born. 
To him probably more than to any one 
single individual in the United States is the 
subsequent development of American miner­
alogy due. 

James Dwight Dana was born in Utica, 
Oneida County, N. Y. , on February 12, 1813. 
His early life was spent at home, and his 
first studies were made at school in Utica. 
At the age of seventeen, he was attracted 
to New Haven by the reputation of the elder 

_ Silljman, who at that time stood foremost 
• •  among American scientists, and whose influ­

ence toward the advancement of science was 
felt throughout the entire country. 

In the autumn of 1830 he entered Yale, 
and was graduated three years later. During 
his career in college he showed a special fond­
ness for the natural sciences, however, with­
out neglecting the languages or mathemat­
ics ; indeed, in the latter branch he dis­
tinguished himself. 

Soon after graduatin�, hfl received the ap­
pointment of teacher of mathematics to mid­
shipmen in the United States Navy. During 
the two years which he held this office he 
visited the seaports of France, Italy, Greece, 
and Turkey while on the war vessels Dela­
ware and United States. 

In 1835 he returned to New Haven and 
became assistant in chemistry to Prof Silli­
man, succeeding Prof. Oliver P. Hubbard,* 
who then became professor of chemistry in 
Dartmouth College. He was engaged at this time in 
the preparation of his " Treatise on Mineralogy," the 
first edition of which, an octavo volume of 452 pagee, 
wae published in 1837. 

In December, 1836, he was appointed mineralogist 
and geologist of the United States exploring expedi­
tion then about to be sent by the national government 
to the Southern and Pacific oceans, under the com­
mand of Captain Charles Wilkes. This e�pedition, 
consisting of five vessels and a store ship, sailed from 
Norfolk, Va. , on August 18, 1838, with Mr.- Dana on 
board of the Peacock, and visited Madeira, the Cape 
Verde Islands, Rio de Janerio, Terra del Fuego, Val­
paraiso, Callao, the .  Paumotou group, Tahiti, the 
Samoan group, Wallis Island, and Sydney in New 
South Wales. Leaving the latter port in December, 
1839, important discoveries were made in the Antarctic 
regions, and during 1840 the Feejee group of islands 
were explored, the Hawaiian island visited, including 
the celebrated volcano of Mauna Loa. 

In 1841 the northwest coast of North America was 
visited, and the mou ths of the Sacramento and Col um bia 
rivers examined, at the latter of which the Peacock was 
wrecked. Finally, on November 1, 1841, the expedition 
left San Francisco for home by way of Manila, Sooloo, 
Borneo, Singapore, Cape of Good Hope, and St. Helena, 
reaching New York on June 10, 1842, after having en­
tirely circumnavigated the globe. Besides the min!:ral­
ogy and geology of the expedition, Mr. Dana had un­
der his supervision the zoological depa.rtment, including 
the crustacea and corals. The rare opportunities which 
this voyage afforded for scientific observation had 

J titufifit jmtritau. 
been well improved, and for thirteen years after his re- editor, Prof. Dana prepared his well-known text-books 
turn he was engaged principally in studying the mate- on mineralogy and geology. His " System of Miner­
rial that he had collected, making drawing�, and pre- alogy," originally published in New Haven in 1837, 
paring the reports for publication. has grown from a single volume of 452 pages, through 

From 1842 till 1844 he resided in Washington, and successive editions, until the fifth revision, issued in 
then removed to New Haven, where, soon after, he New York in 1868, contains 886 pages. The " Manual 
married Henrietta Frances, third daughter of Prof. of Mineralogy," which first appeared in New Haven 
Silliman, and has since continued to reside. in 1851, is now in its fourth edition. Prof. Dana's 

The results of his labors are given in three quart<> " Manual of Geology," published in Philadelphia in 
volumes published by the government, of which but 1863, reached its third revised edition in New York in 
100 copies of each were;issued. The first volume was 1880, and his " T .xt-Book of Geology," originally is­
his " Report on Zoophytes " (740 pages, with an atlas of sued in Philadelphia in 1864, has b n r� vised four 
61 folio plates, Washington, 1846), and in this work Mr. times, the last in 1883. These four books are recog­
Dana reviewed the whole department of polyps, com- nized.. as standards throughout the world, and 
bining his own observations with those of earlier are used as text-books and works of reference wher­
authors, and proposed a new classification, bringing ever the sciences of which they treat are taught in the 
for the first time the actinilll and the alcyonoid polyps English language. Soon after his return from the ex­
into their true relation to the astrllloid polyps. He ploring expedition, he published a book entitled, 
also. described two hundred and thirty new species in " Coral Reefs and Islands " (New Yvrk, 1853), which was 
this volume. a reprint of a chapter from his official report on this sub-

The second of the series was the " Report on the ject to the government. A second edition of that book 
Geology of the Pacific " (756 pages, with an atlas of appeared in 1872, as " Corals and Coral Islands." He is 
21 plates, 1849), and gave a description of the geology accepted as authority on this subject, and one of his 
of parts of Australia, western America, and the islands latest published papers is on the 0 ;  Origin of Coral 
of the Pacific ; also treating at length, with original Reefs and Islands. " * Prof. Dana's most recent publi­
view8, on volcanic phenomena, coral reefs, and the cation in book form is . ,  The Geological Story Briefly 
general features of the globe. Told " (New York, 1875).  

The final volume, in two parts, was his " Report on His separate papers include hundreds of titles, and 
Crustacea " (1, 620 pagfls, with an atlas of 96 folio I according to President Daniel C. Gilman, of the Johris 
plates, 1852-54), and containing a description of .six Hopkins University, " are probably unsurpassed in ex-

�. tent and value by those of any American 

hundred and eighty species, of which all but twenty­
two were new. Special attention was devoted to the 
subjects of classification and geographical distribution 
ill this last work. With few exceptions, the drawings 
in these atlases were made by Mr. Dana himself. 

In 1850, Mr. Dana Was appointed Silliman professor 
of natural history and geology, succeeding his father­
in-law, but did not enter on the active administration 
of the chair until 1856. Prof. Silliman, referring to 
this event in his memoirs, * writes : " It is a signal favor 
that I have lived to see my two extensive departments 
divided, and, without any influence of mine, my own 
son (Benjamin Silliman, Jr.) charged with chemistry, 
and my son-in-law with the mineralogy and geology ; 
and I am still in health of body and mind to enjoy 
this happy result." The subsequent delivery of the 
lectures n natural history by others led to a change in 
the title of the professorship, in 1864, to that of geo­
logy and mineralogy, and these branches are still in 
charge of Prof. Dana. ' : 

About the time of his appointment as professor, 
Mr. Dana became associated in the editorship of the 
Am,erican Journal of Science and Arts, established 
by Benjamin Silliman in 1818, and subsequent to . the 
death of its founder he became its senior editor, and 
now, in conjunction with his son, Edward S. Dana, 
continues its publication. This journal, at present 
in its one hundred and thirty-third volume, is well 
known as. the oldest American scientific journal now 
in existence, and is the great repository of the scientific 
labors of American investigators. 

Contemporaneous with his duties as a lecturer and 

philosophflr." Of these a series of four arti­
cles, entitled " Science and the Bible," ap­
peared in the " Bibliotheca Sacra " in 1856-57, 
and were called forth by a work of Prof. 
Taylor Lewis on the " Six Days of Crea­
tion," and at the time of their pUblication 
excited considerable interest. It is proper 
to mention in this qoimection that Prof. 
Dana is an orthodox member of the Con­
gregational Church in New Haven, and does 
not altogether accept . the Darwinian hypo­
thesis. In all matters of advanced scientific 
thought he is exceedingly conservative. 

Honors have come to him. The degree of 
Ph.D. was conferred on him in 1872, at the 
fourth centennial celebration of the Uniyer­
sity of Munich, and in 1886, at the Harvard 
celebration, he received an LL.D.,  a similar 
degree from Amherst College having been 
bestowed on him in 1853. The Geological 
Society of London conferred on him its W 01-
laston medal in 1872, and in 1877 he received 
the Copley gold medal from the Royal 
Society of London. He is a member of the 
American Academy of Sciences and Arts in 
Boston, of the Philadelphia Academy of 
Natural Sciences, and of the New York 
Academy of Sciences. He was one of the 
original members of the National Academy 
of Sciences, and has been a member of many 
of its important committees. Prof. Dana is 
a member of the Royal Society of London, the 
Royal Academy of the Lincei in Rome, the 
Institute of France, the Royal Academies of 
Science in Berlin, Munich, St. Petersburg, 
and Vienna. In 1854 he was elected presi­
dent of the American Association, and in 
August of the following year delivered his 

retiring address at the Providence meeting. His 
shorter papers have appeared, in addition to the 
sources mentioned, in the " Proceedings of the Ameri­
cati Acadeluy, " " Transactions of the Lyceum of Nat­
ural History of New York, " and in the " Proceedings 
of the Academy of Natural Sciences of Philadelphia." 
It has been well said that " Prof. Dana combines with 
the habit of close and accurate observation powers of 
mind which place him in the very foremost rank of 
philosophic naturalists." 

No sketch of Prof. Dana as a scientist would be alto­
gether complete without some reference to his son, who 
so ably Jollows in his footsteps. 

Edward Salisbury Dana was born in New Haven, 
Conn. , on November 16, 1849. He was graduated at 
Yale in 1870, and six years later received the degree of 
Ph.D. from his alma mater, having meanwhile, how­
ever, studied abroad at the Universities of Heidelberg 
and Vienna. 

In 1874 he was appointed tutor of mathematics at 
Yale, and in 1879 elected assistant professor of natural 
philosophy and astronomy. Soon after his return from 
Eurppc, . he became · associated with his father in the 
editorial work of the American Journal of Science, 
and at present is part owner of that journal. 

Dr. Dana's · great specialties are mineralogy and 
crystallography, in both of which subjects he has few, 
if any, equals in the United States. 

In 1874 he was appointed curator of the mineral 
cabinet of;the Peabody Museum of,Yale University, and 
in 1885 was elected a trustee of the institution. He is 
already a member of various scientific societies, and in 

* It  is interesting to note that these gentlemen snbsequently became * .. Life of Benjamin Silliman." By George P. Fi!her. Vol .  ii., p. 
brothers-in-law. 238. New York, 1866. * American Journal Of Science, August and September, 1885. 
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1884 was elected to membership in the National SCIENCE IN TOYS. 
Academy of Sciences. x. 

Besides frequent memoirs on mineralogical and SIMPLE POLARISCOPE FOR THE TOY MICROSCOPE. 

kindred subjects contributed to scientific journals in 'l'he possessor of an inexpensive microscope like that 
the United States and Europe, he has published shown and described on page 246 of the current volume 
" Appendix II. "  (1875) and " Appendix III." (1883) of of the SCIENTIFIC AMERICAN, or, in fact, of any other 
Dana's " Systflm of Mineralogy " (New York) ; " Text- microscope not provided with a polariscope, will feel 
Book of Mineralogy "  (1 877, and revised edition 1883) ; well repaid for his labor if he will construct and apply 
and " Text-Book of Mechanics " (1881). to his instrument a polariscope like that shown in the 

• , • I • annexed engraving. The cas!r outlay for the material 
The RetIrem.ent oC ProCessor Tyn dall. is 25 or 30 cen ts, and only a.' hour or so of time is . reo 

Prof. Tyndall has presented his resignation to the quired to complete the attachment. 
managers of the Royal Institution, and it has been ac- To the draw tube of the microscope is fitted a paper 
cepted with expressions of sincere regret. His age tube, which is readily made by gumming writing pa. 
hardly furnishes a j ustification, as ,he is only sixty- per and winding it around a cylindrical stick of the 
seven years old. In his letter of resignation he assign- proper size. To the paper tube is fitted a second tube, 
ed the uncertainty of his health as the cause of his re- and this last t llbe is cut diagonally through the center 
tirement, stating that it would be unjust to permit at an angle of 350 25' . One of these pieces is inserted 
the fortunes of the Institution to depend on the caprice;; i in th e first tube, and sixteen or eighteen elliptical glass 
of his health. He stated that he was so fully prepared to covers, such as are used for covering mounted micro­
go on with his work that he had made arrangements to scopic objects, are placed on the diagonally cut end of 
go to Paris and purchase apparatus, when hewas sudden- the iriner tube. 
ly seized with an attack of intense sleeplessness. While The glasses should be thoroughly cleaned, and when 
anticipating full and complete recovery, he felt it his in position in the tube they are held by the remainder 
il.uty to resign. In June, 1853, he:received his appoint- of the diagonally cut tube. The sectional view of the 
ment as professor of natural philosophy in the Institu- instrument elearly shows the position of these glasses 
tion, and in 1867, a year after the death of Michael in the draw tube. 
Faraday, he succeeded him as its superintendent. His The tube which goes under the  stage is made in pre­
work has taken largely the direction of the populariza· eisely the same way, and is supported in position for 
tion of science. His original investigations, �hile of 
interest and value, were not as extensive relatively as 
was his work 'in other fields. Thus his books on seience 
have had almost phenomenal success, while as a lec­
turer he was, as regards his audiences, almost without 
a rival. .His lecture tour in this c'ountry in 1872 will be 
remempered by many, and his generous donation of its 
results, $13,000, to the establishment of a fund for pro­
motion of the study. of the natural sciences in America, 
will ever entitle him to the regard of our people. He 
acted frequently as the assistant of Faraday. The latter 
in 1813 had been appointed assistant to Sir Humphry 
Davy, then professur of chemistry in the recently 
founded Royal Institution. This was Faraday's first 
connection with the Institution, over which he nlti­
mately presided. Thus Tyndall forms the last link in 
the unbroken chain. His successor will do well if he 
can sustain the reputation of the chair hitherto so ably 
filled. 

As a mountain climber, Prof. Tyndall won renown 
also, his ascent of the Matterhorn in 1868, preceded 
by his ascent of the Weisshorn seven years earlier, 
being ac-qievements of high merit. For many years he 
annually visited the Alps. He became connected with 
the Trinity House in 1866, and has done some excellent 
work in the investigations demanded by lighthouse 
service, such as the " transparency " of the atmosphere, 
foggy and clear, to different sounds, such as bells and 
the steam siren. On retiring he has refused to accept 
any pension. The directors have requested him to sit for 
a marble bust to be preserved in the halls of the Insti­
tution, have appointed him honorary· professor, a t itle 
previously borne by Sir Humphry Davy and Prof. 
Brande, and have decided that one of the annual 
course of lectures shall be termed the Tyndall course 
in his honor. Lord Rayleigh was nominated as his 
successor, the election to take place on May 9. Hil 
appointment to the chair will confer on it additional 
lnster, as this eminent physicist may be safely ranked 
with t wo or three others as the foremost of the pro-
fession . 

4 1 0 . " 
Plates Cor Wimshnrst's Machine. 

My method of piercing these machines is as follows : 
A disk of iron, 3 in. diam. and Xi in. thick, with a hole 
in the center, of the size required in the plates, is 
cemented to the center of a circular glass plate by 
softened glass pitch (ordinary pitch with a little tur­
pentine added while warm), the glass and the iron disk 
being previously warmed. When quite cold, the plate, 
with the disk attached, is immersed in water to pre­
vent vibration, while the center is broqn throlfgh, first 
by driving the tang end of a file through iIi" several 
plaees, and afterward by nibbling the glass away with 
a small hammer until the hole is of the right size. This 
hole can then be smoothed by a file or a piece of grind­
stone. The iron disk is now to be detached by a gentle 
heat to soften the pitch, and the glass cleaned with a 
little turpentine on a piece of rag. I can do five plates 
in one hour by this process, and recommend amateurs 
to try it.- C. A. Lowe, in English Mechanic. 

. . . . .. 
A COMMON trouble with us all is that we fail in our 

business because we think little of it. No man truly 
succeeds in any calling who has a poor opinion of it. 
N.o man has a good opinion of his business who uses it 
oIily to' make money out of it. ' No man can have the 
best conception of his business who does not esteem it 
forits usefulness. And the higher we go-if " higher " 
and " lower " are proper terms to use in considering the 
different honorable and useful walks of life-the more 
clearly will it appear that he who only esteems his busi· 
ness for the l iving or money that is in it must, if judged 
by any high standard, be a failure.-Dr. Hapgood. 

SDlPLE POLARISCOPE FOR THE MICROSCOPE. 

use by a short paper tube secured to a cardboard casing 
adapted to slide over the' stage of the microscope, as 
shown in the engraving. Notches are formed in the 
rear edge of the upper part of tbe casing to allow it to 
slip by the slide-holding clips, as shown in Fig. 1 . The 
lower tube must be capable of turning in the short 
fixed tube, and it may be prevented from falling out 
by gluing a cardboard band or a piece of small cord 
around its upper end, forming a sort of flange. The 
hole in the upper part of the casing is made larger than 
the movable tube, to admit of inserting the tube from 
the top of the casing. The part of the attachment be· 
low the stage is the polarizer. The part in the draw 
tube is the analyzer. 

By turning the polarizer, the light being thrown di­
rectly up the tube by the mirror, the field of the micro­
scope will appear alternll.t�IY.Jight and dark, showing 
the partial extinguishment of the polarized beam twice 
during each rev()lution of the polarizer. 

When the fiela is darkest, a piece of mica of the 
proper thickness' inserted between the stage and ob­
jective renders the field light, and it may produce a 
color effect, in addition to its depolarizing effect. The 
colors depend on the thickness of the film or upon its 
position in the instrument. 

There are various chemical salts and animal and 
vegetable substances which produce brilliant color ef­
fects m the polarized beam. Salicine is a favorite. 
Santonine is good. Tartaric acid, boracic acid, and 
cane sugar are easily prepared by allowing their solu­
tions _ crystallize on the glass slip. Some of these sub­
stances, salieine for example, may be fused upon the 
slip and recrystallized, 

The colors may be heightened by placing a film 
of mica behind the object during examination. Dif­
ferent colors will be produced by different thicknesse� 
of mica. 

Among animal substances to be examined in this 
way are fish scales, parings of the finger nails and of 
horses' hoofs, parings of corns and of horn. 

Among vegetable substances, the sections of some 
woods, the cuticle of plants, the rush for example, form 
good polariscope objects. 

Many minerals show well in polarized light, but they 
a.re generally diftlcult of preparation. Selenite is an ex-

[MAY 2 1 ,  1887. 
ception. It may be readily reduced to the proper thick­
ness to secnre brilliant effects. 

The polariscope above described, although not as de­
sirable as one provided with a pair of Nicol prisms, is 
nevertheless worth having, and will give its possessor a 
great deal of satisfaction. G. M. H. 

• c • � • 
The Val u e  oC Water Ga. in Heatlne- and Smelting 

Operatio ns. 

In a recent number of Dingler's Polytechnisches 
Journal are given the results of some interesting exper­
iments carried out at Frankfort-on-the-Main with t.he 
object of testing the value of water gas for heating and 
smelting purposes. It was found that this gas, made 
in a Wilson generator, and having the following per- . 
centage composition : Carbonic oxide, 18 ; hydrogen, 10 ; 
nitrogen, 68 ; carbonic acid, 4 ; was serviceable for the 
heating of boilers, but unfit for smelting pnrposes. The 
melting temperature of silver could hardly be reached, 
the gas having lost its generating temperature of 4000 
C. by the transit from the generator to the furnace. 
By utilizing this temperature. and heating the air of 
combustion, the ordinary smelting operations could be 
performed ; nevertheless, the use of the Wilson gene­
rator was discontinued, because the gas was not 
cheaper than other fuel for boiler heating. 

Since 1885 the refining works at Frankfort have used 
water gas, furnished by the neighboring gas works at 
6 pfennige per cubic meter, or about Is. 8d. per 1 ,000 
cubic feet. It is not stated by what process the gas is 
manufactured ; but in composition it is identical with 
the Lowe gas. It is still too expensive for all crude. . 
purposes, so that it is only used in melting gold, silver, 
and their alloys, fluxes, and pigments for the decora­
tion of china, and all purely laboratory work. It was 
compared with the rich illuminating gas obtained from 
the Frankfort works, and the poorer gas supplied in 
the city, the burners used being identical. A copper 
vessel, filled with water, was heated from 150 to 1000 C. ,  
under similar conditions. It took 10 cubic meters of. 
watllr gas against 4 cubic meters of Frankfort rich gas, 
and 5 cubic meters of the poorer gas. Equal weightt:\ 
of two kinds of flux for enameling colors were melted 
under identical conditions, in a Perot furnace. The east 
of the gas in each operation. was 4 '60 and 6 '50 marks 
for water gas, against 19'6 and 26'8 marks for the rich: 
Frankfort gas. 
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ed with the two gases in the Bam�1q.rnae'e. It requ'fr" 
of water gas;�'30 and 5 ;70 marks' wortll, and ' of r : 
illuminating gas 16'7 and 21 '7 marks' worth. By using 
water gas, therefore, all boiling, heating, or evaporat­
ing operations can be accomplished for half the money, 
and all melting for about a quarter the money, as com­
pared with illuminating gas. It will be seen that this 
is only the result of the difference in the price of the 
two gases' ; for from the first experiment it follows that 
the pyrometric value of the coal gas is 2 '5  times as high 
as that of the water gas. 

• • •  I • 
A Chem.lcal Elltertalnm.ent. 

A correspondent of the Chemist and Dl7tggist says he 
" was asked to entertain a number of school children 
with chemical amusements, and chose out of the list 
such as were most suitable for public exhibition. 
Others were suggested by what I read. It may save 
some of your readers time and trouble, when looking 
up similar work, if I give a list of what were found 
feasible and suooessful in my own case : 

The Magician's Kettle, which supplied twelveJiquors 
of different color. Of course, the coloring agents were 
in the glasses-aqua pura in the kettle. 

Witch's Caldron. -·-S. V. meth. with boric acid ; 
stront. nit. , etc .• in suitable vessels. 

Blazing lce.-Potassium and ice. 
Lighting a Candle with Ice.-Put a piece of potas­

sium in the wick. 
Fire under Water.�Phosphorus, pot. chlor. , and acid 

sulph. 
Dancing Fire Ball.-Charcoal . ball on pot. chIor.; 

fused in test tube. 
Lightning.-Lycopodium 'blown into a flame by in­

sect powder bellows. 
Ice Creams.-Silicate of soda and ch16ride of cal-

cium. 
Sunlight.-Magnesium ribbon burning in oxygen. 
Moonlight.-Phosphorus in oxygen. 
Will-o'-the- Wisp.-Phosphorized ether in hot. water. 
Turning Steel into Copper.-Dipping boy's knife into 

sol . cup. sulph. 
Volcanoes.-Pot. chlor. and sugar, inflamed with ac . 

sulph. 
In addition to these experiments, a gas factory was 

in work, by making hydrogen, passing it through bEm­
zine, and igniting. A lead tree was " planted,)' and 
grew. But the most captivating of all was the Magic 
Likeness Taker. Comic figures were drawn on white 
paper with gallic acid and mueilage. The sheets, ap­
parently dean and untouched , were hung up, and the 
pictures developed by spraying on them a solution of 
iron sulphate. 

All these may be carried out by any chemist at very 
little expense." 

© 1887 SCIENTIFIC AMERICAN, INC.
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POLARIZED LIGHT. 

BY 0110. lII. HOPKINS. 
VI. 

SUGGESTION S  IN DECORATIVE ART. 

Occasionally, evidences of the use of the microscope 
in decorative art are seen, and every microscopist 
knows that there are thousands of beautiful forms lost 

to unaided human vision which are revealed only to 
the User of the microscope;' These minute forms are 
always exquisite in their construction and finish, often 
sym metrical and graceful in form, and quite as often 
finely colored. All this is true of microscopic objects 
in general, but it is especially true of polariscopic 
microscope objects. Some of these are, to a certain�x­
tent, artificial. The crystals, for example, are the re­
sult of manipulation, but the laws of crystallization are 

Fig. 2.-:--SULPHATE OF CADMntM:. 

natural, 80 that, after all, we are indebted to na.1i.�re 
even for these objects. 

' 

In the present instance, a few striking examples of 
crystallization have been selected as the basis of some 
lluggestions in decorative art. These crystals, as ex­
hibited by polarized light in the microscope, are shown 
in the annexed engravings, necessarily divested of their 
principal charm-that of color. The forms only are 
shown. The reader can imagine these figures invested 
with the most gorgeous colors of the sPectrum com­
bined in a perfectly harmonious way.  In respect to 
color, the polariscope never errs. Whatever (',olors are 
presented • are correctly related to , each other. This 
feature alone is of great value to the ,designer and 
colorist. The circular crystals of. salicil,!e, shown in 
Fig. 1. are always interesting. The play Qf , the radial 
bands of eolor as the polarizer or �yzer fs �evolved 

Fig. S.-SANTONINE. 

gives each disk the appearance of' having an actual 
rotation of its own. 
. In Fig. 2 are shown the delicate, feathery crystals of 

snlphate of cadminm, in which the coloring, as ex� 
bibited by polarized light; is scarcely more beaUtiful 
tha,n the exquisite forD\3. The shapes of the di1tei'erit 

crystals vary somewhat, but there is a characteristic 
faature , pervading them , all. 

In Fl�. 8 are shown crystals of santonine in a variety 
of forms-some like spears of grass. others resembling 
heads of grain, and still others like ferns and various 
leaves, while the larger crystals or aggregation of crys­
tals has a radial arrangement. 

In Fig. 4 are shown crystals of lithic acid, which ad­
join each other, and 'form a solid field, having strongly 
contrasting bands of light and dark color. 

Fig. o will be recognized as a - part of a dado, frieze, 
or border, formed of lithic acid as a ground, crystals of 
platino-cyanide of barium as the division of the panels, 
and crystals of sulphate of cadmium as rosettes upon 
the centers of the panels. ' 

Fig. 6 shows a panel formed in part of the 

Fig. 5.-':'BORDER' , DADO ' OR FRIEZE. 

crystals, with a crystal of saUcine planted at the inter­
section of. two of the slender platino-cyanide of barium 
crystals, and small crystals of kinate of quinia forming 
flowers. 

In Fig. 7 is shown a border formed of crystals of san­
tonine, arranged on a ground of neutral tint, with a 
row of circular crystals of sulphate of copper and mag-

��\���. �. 
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What has been shown in the engravings constitutes 

only a hint of what may be done in this direction. 
The number of beautiful crystals and other polariscope 
objects available for this purpose is very large. 

.. ' e , . 
Flavoring Extracts. 

Cooks, confectioners, and ' others ' engaged in the 

Fig. , 7.-A COMPOSITE BORDER. 

preparation of foods and drinks are in the habit of 
using various artificial perfumes, which in chemical 
language are such bodies as amylic valerianate, amylic 
butyrate, ethylic butyrate, propylic ether, and capryliQ 
alcohol. The odor and flavor of the apple, the pear, 
the pineapple, the strawberry, and the raspberry can 
thus be imitated. The imitations not only remove the 
necessity for the use of the natural fruits, but are less 

, expensive, and, besides having perfect similitude with 
them, give the appropriate flavor in a more accentu­
ated form. 

MM. Poincare and Vallois have sought to ascertain 
whether these artificially prepared perfumes, possess, 
poisonous properties by injecting them unde� the skin 
of animals, as well as introducing them into the 
stomach. Dogs and guinea-pigs can withstand even 
larg� doses of these substances when injected under the 
skin ; but these animals can be poisoned by sufficiently 
large doses, and then the symptoms set in rapidly. The 
most constant toxic symptom was great prostration" 
which was followed in a variable time by coma. These 
phenomena were less marked in the dog than the 
guinea-pig. All the animals were troubled with violent 
nasal irritation and sneezing, and distressed ,breathing 
was always evidenced by over-action of the respiratory 
muscles. An excessive secretion of mucus from the 
bronchial tubes was also noticed. Notwithstanding 
the gravity of the symptoms, the majority of the ani­
mals recovered. The practical outcome, of these ex­
periments is to sanction the nse of infinitesimal doses, 
such as are already employed for artificial flavoring of, 
aliments.�Zymotechnic Magazine. 

• • • • • 
Simple Method of Dlstln/{nlshlu� the Terminals 

of a DYlla'IDO. 

To the two binding screws or to wires leading there­
from, lead wires are connected. This simple voltame-

Fig. e.-PANEL WITH ORNAMENTATION OF CRYSTALS. Fig. S.-PATTERN WITR BACKGROUND OF STEARIC ACID 
AND CRYSTAL LEAVES, STALKS, AND FLOWERS. ' 

nesi� above a '  rOW of crystals of kinate of ,quinia" ar-
ranged,on a dark ground. , ter is immersed in sulphuric acid. After a few seconds 

Fig; 8 shows a pattern ,having a ,  background of the positive electrode becomes covered with a brown' 
stearic acid, branches of platino-cyanide of barium, coating of peroxide of ' lead, while the negative elec­
leaves ot platino-cyanide of inagilesium, and' flowerS' trooe becomes ' white and, metallic iIi appearance.:.... 
of �e. " L'mettriCita. 
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ENGINEERING INVENTIONS. 

An injector has been patented by Mr. 
Ferdinand Brunbauer, of Vienna, Austria. It is 80 
constructed as to be always gradually started, no 
matter how it may be operated, having a fixed outer 
steam tube, a concentric end wise movable inner steam 
tube, forming a ring·shaped passage between them, a 
valve within the inner tube, and other novel fp.stures. 

A railway signal has been patented by 
Mr. Pierson J. Wicks, of Greenpoint, N. Y. The in­
vention relates to electric signals for block systems, 
and consists of three conductors, of which one is con­
tinuons and supplied from a central station. supplying 
current to the propelling motor and also for operating 
the electric signal to sound an alarm when two or more 
trains are in adjacent sections. 

A portable switch table and car re­
placer has been patented by Mr. Arthur Durieu, of 
New Orleans, La. It is for facilitating the replacing of 
cars and locomotives on tbe track� in case of derail­
ment, and is to be carried on all trains ; it consists of 
simple devices to be placed on the sleepers at the sides 
of the rails, and firmly clamped thereto, on which the 
wheels will run up and down, as on an ordinary rail. 

A car coupling has oeen patl;lnted by 
lIIr. James H. Davis, of Danville, Ky. The construc­
tion is such that the end of the liuk may be held at any 
angle, and when the cars come together to be coupled a 
lever brings the pin instantly to position, locking the 
link in the drawhead, while the uncoupling may be 
done from the top or sides, the invention also covering 
various other novel features. 

A water heater for cars has been pa­
tented by )Jr. William 'A. White. of Staatsburg, N. Y. 
A casing of two metallic shells,. with a non-conducting 
filling between them, incloses a fire box with grate bars, 
npon which a fuel cylinder discharges, a heating 
chamber located near communicating with the fire box, 
coils of pipe extending therefrom, and a water boiler 
located above, with other novel features, making a con· 
struction in which it is intended the fire shall be 
extinguished when the car is upset. 

A railroad spike has been patented by 
Mr. Thomas A. Davies, of New York City. This inven­
tion relates to a former patented inventio& of the same 
inventor, .and consists in a spike having the under s�r­
face of its head formed with two fiat faces, adapting 
the spike to have a broad bearing npon the base of the 
rail, whether driven vertically or at an inclination in 
the cross tie, and also facilitating drawing ont withont 
bending. 

A railway fish plate has also been pa­
tented by the same inventor. It is an angle fish plate 
made to be bolt;d to the webs of the rails, and to have a 
bearing at the outer edge of its base fiange npon the 
cross ties, being slotted beyond the edge� of the base of 
the rails, so that there is no lateral contact with the 
lIpHti!S, but tbe rails themselves are held from lateral 
movenient by tbe direct contaCt of the spiKes.- ana t'li.i 
fish plates have what is called " repose bearings." 

A rock drilling machine has been pa­
tented by lIIr. John Jennings, of Canon City, Col. This 
invention covers an improvement on a former patented 
invention of the same inventor, in a machine de;,igned 
to be especially nseful in drilling vertically downward, 
or nearly so, in which case the drill carriage may be 
lowered at intervals, or left to fall by gravity, as fonnd 
necessary or desirable. 

A car coupling also forms the subject 
of two patents issned to the above inventor. In one of 
tbem the drawhead has spring·actnated anchor bars, 
which open to receive rnd close npon tile drawbar an· 
tomatically, as the cars come together, or may be opened 
to nncouple the cars by an operating cam, which is 
worked by a shaft �upported in bearings toward either 
side of the car,so that. the coupling or nnconpling can be 
readily efi'e«ted without going between the ca1'8. In the 
other patent the coupling hook is pivoted near it. rear 
end within the drawhead, and haS its front end formed 
with a hook proper for engaging a shonlder on the draw· 
bar, the coupling hook being yieldingly held down by a 
spring, but so as to "pinit the entry of the drawbar for 
coupling as two caJ:l! come together, there being levers 
extendjng to the sides and . top of the car for working 
the device. 

• • •  
AGRICULTURAL INVENTION. 

An improved plow jointer, for cutting 
off the edge of the furrow slice and depositing it in the 
previons furrow, has been patented by Mr. Thomas 
Lowden, of Lowell, Mich. The invention covers a 
simple construction, whereby it is intended that the 
dranght of the plow shall not be sensibly increased, and 
the jointer will act subtantially in the ordinary form, 
and it is so made that It can be nsed as an attachment 
for any form of plow. 

• • •  
KISCELLANEOUS INVENTIONS. 

A folding top for camera stands has 
been patented by Mr. William H. Lewis, of Brooklyn, 
N. Y. It is 80 constructed that it may be folded into a 
vertical position and made to occnpy a very contracted 
space, and so that great stability and strength are 
secured and great convenience is afforded for attaching 
and detaching the camera and legs of the tripod or 
stand. 

A stringed instrument holder has been 
patented by Mr. Rodolphns T. Fiorini, of New York 
'City. It ie an internally threaded socket adapted to be 
fixed to the bottom of the instrnment case, with a 
standard having a fork adapted to receive the neck of 
the instrument, and a clamping device for holding tbe 
same, being especially calculated for holding violins, 
guitars, etc , and upon mu�ic stands used in orchestras. 

A remedy for hog cholera has been 
patented by lIIr. George H. Beckwith, of Charlestown, 
We,t Va. It consists of man4lrake, snlphnr, charred 
cOifee, chl/nitil of potaSh, and other material8, prepared 
and admblistered in a prescribed way, in connection 
with certain simple details of treatment · which the 
p&tiimtee bu found highly etfective in years of experi­
ence. 

lIey, of Bolton, Lancaster County, 1i:ng. This invention 
i� designed to provide improved means, where the re­
volving fiats travel npon ·fiexible bends, for one or both 
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..$pecial. A vehicle gear has been patented by 

lIIr. Luther Stoufi'er, of St. Joseph, 1110. Bolster plat� 
·or posts are secured to the head block and the rear axie, 
perches being supported by the bolster plates and 
secured to the reaches, springs connected with the 
perches supporting the wagon box or bed, whereby 
8ide bars are dispensed with, crOS8 braces may be used, 
and the wagon wheels can tnm nnder the reaches. 

bends to be adjnsted separately or simultaneonsly, and THE also to prQvide for automatically adjusting the front I TEST BY RESULTS. 
and rear carrier 8haftS or rollers aronnd which the fiat8 When George Stephenson, the inventor of the locomo-
pass when the fiexible bands are ad 'usted so that the tlve, was abont to start out on his first trip, he declared 

. J ' . . that the water in his boiler carried a power that would fiats may be accu�ately. adJusted at all pomts wlth revolutionize the carrying trade of the world. The-same 
reference to the mam cylInder. test which decided the merits of the claims for the pow­

A filling apparatus has been patented 
by Mr. John C. Collins, of Chillicothe, OWo. It is for 
filling hot salt water or other hquid8 into cans holding 
corn or other vegetables, and consists of a sliding frame 
holding a tray, in combination with a statiouary reserl 
voir, fillin� tubes extendiug therefrom, with valves 
which can be opened and closed automatically, and 
other novel featnres. 

An end gate for wagons has been pa­
tented by Mr. Charles F. Bassett, of Hillsdale, Ind. It 
is so made that it may be applied to either or both ends, 
will act either as an end gate, scoop board, or dump 
gate, may be held or placed at any desired angle, is 
capable of being removed or applied at will, will pre· 
vent the 8ides of the wagon from spreading, and also 
prevents the contents of the wllgon from spillin� out. 

A fruit drier has been patented by Mr. 
Sylvester Stigler, of Claysville, Ohio. Combined with 
apartments open at botb ends are horizontal partitions 
with transverse slots and rearwardly and upwardly bent 
fianges, with drawers having upwardly bent front ends, 
for drying fruit, preferably by hot water, and also by 
steam, drying it quickly, evenly, and so that it will reo 
tain all that is possible of its fresh fiavor, 

A weather strip has been patented by 
Mr. William R. Allan, of Pittston, Pa. It consists· of 
a weather strip hinged to the door; lD.·.1)tte end hlU'ing a 
roller journaled, so that as the door is closed t.he roller 
travels upon the saddle, carrying the weather strip in 
advance of the door, and as the door latches, the roller 
drops into place, the weather strip fitting sO as to 
form a complete seal. 

A chimney cap has been patented by 

Interlocking bolts form the snbject of 
two patents issned to Mr. Thomas J. Bush, of Lexlng. 
ton, Ky. The invention" relate to former patented in· 
ventions of the same inv('\ntor, in the first place covering 
straigbt bolts, notched to interlock, in . a tie having 
diagonal interseqting holes, and block" against which 
tbe nuts of t.he bolts bind, being especially adapted for 
railway ties and rails, bridge timbers, sca:tfolding, etc., 
and in the other case the improvement consisting in so 
forming the interlocking recess and the lower portion 
of one member of each pair of bolts that they shall in� 
tersect In the same plane and be locked by imparting a 
quarter tnrn to one of the pair, they being then tight­
ened by means of screw nnts at their outer e:nds. 

A fiber cleaning machine has been pa­
tented by lllr. Arthnr W. Savage, of New York City. 
The material is drawn by an upper gripper from a 
delivery chute to a carrier belt continually advancing 
toward a macerating roller, and after the material has 
been acted npon by the rdller it is drawn back against 
the action of the roller, the cleaned ends being canght 
by a l()wllr set of gripper fingers, and the nncleaned ends 
thrown over upon the endless carrier belt to be ad· 
vanced thereby to the macerating roller; these ends 
having passed between the roller and its bed, the mao 
terial is again drawn back against the action of the 
roller and automatically dropped from the machine, 
while a second lot of material is drawn from the chute 
to be operated upon. 
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lIIr. Hiram F. Henry, of Gowanda, N. Y. It consists of E U I L D I N  a E D I T I O N . a section of pipe with outwardly and npwardly project· . 

ing branches ha vinl( their anl(le of meeting directly over 
the center, with imperforate defiecting cones, and other 
novel features, offering the least possible resistance to 
the smoke and prodncts of combustion, while effectu· 
ally preventing the entrance of the wind. 

MAl!' Nl1l!1BER. 

A door check has been patented by T A B L E  O F  C O N T E N T S. 

lIIessrs. Elver H. Shaw and Justin D. Wixom, of Clay 1. Plate in Colors of a Country House, in perspec­
Center, Kansas. It consi8ts of a latch device to be at. tive, enlarged and improved at moderate ex-

pense, with fioor plans, also sheet of. det.ails, tached to the base board cr wall and a catch to be at· specifications, bills of estimate, etc. 
tached to the face of the door, whereby as the door is 2. Plate in Colors of a Dwelling at Orange, N. J., 
opened its catch will be antomatically engaged by the with plans, sheet of details, description, etc. 
latch, and may be readily disengaged to allow the door 3. The Queen of England's Cottage at Cannes, 
to be closed, the device being simple and inexpensive. with half page engraving. 

• • ! {. A Twenty-five Hnndred Dollar Cottage. Pa,ge �n apparatWl.!pr p-'rfYll and cleanmg! ' . . . engraVing. ",ho",jng penwective. and fi�r ' 
ramle and other fibers has been patented by Mr. Chris. plans. 4 ' .  
tian C. Kauffman of New Orleans La. It is for nse 5. New 1\partment House in Brooklyn, .with per-

. . ' , . 8peotlve view and fioor plans. after decortlCa�on, and embraces a. hot air drYl.ng 6. A Two Thonsand Dollar House with three-chamber to solIdify the gum or sap m the fiber, WIth quarter page engravings, including perspec-
cleaners adapted to mechanically remove the solidified tive and fioor plans. 
material, and feeding devices to pass the fiber throngh 7. An Eastlake Cottage, with elevation and fioor 
the drying chamber and the cleaners. plan. 

• •  8. The New Law Courts Birmingham, page engrav-
The treatmg of ramIe and other fibers ing-a splendid example of recent architec-

also forms the subject of a patent granted to Mes8rs. ture. . . .  . 
Christian C. Kaufi'man and John Austin, of New 9. Design for Local Offices. Half page engraving. 
Orleans La. The invention consists in treating the 10. A Double 'C!>ttage C1f Modera� Cost, two pages 

. ' . . .  of engravmgs, WIth elevations fioor plans fiber m a contmnons manner, first to a decortlCatmg and partlal specifications.
' , 

operation, then to a dryinjr one by artificially heated air, 11. A Thirty-five Hundred Dollar Cottage with 
and afterward to a mechanical cleaning, all being per· elevation and tloor plans. 

' 
formed while the fiber is in motion, and saving rehand· 12. New Hotel at lIIentone, page engraving, show-
ling. ing perspective and plans. 

A portable stationery case has been 
patented by Mr. Joshua F. Tannatt, of Spring1leld, 
Mass. This invention covers a novel construction, 
combination, and arrangement of parts, in a case form­
ing a general receptacle for articles nsed by letter 
writers and others, and adapted for use either on the 
table or by suspeiIding it from tile .�all, 80 that no 
matter how it is thrl'wn about or handled, the articles 
will always remain in place. 

A spectacle joint has been patented by 
Mr. Paul Moews, of New Castle, N. Y. The invention 
consists of end pieces, each having a trunnion formcd 
on its face, a temple disk having a central aperture fit­
ting over the trunnions and a screw for holding the 
parts together located between the mner ends of the 
end pieces and the temple disk, being dnrable, easily 
manufactured, and giving a fine appearance to the 
spectacles. 

A hand pasting machine has been pa­
tented by Messrs. Ezra T. Hazeltine and John J. Ben· 
zino, of Warren, Pa., and Frank A. Weld, of Stanton, 
Neb. It has a sliding table witb a swinging paste box, 
with a disk for distributing paste on a line across sheet. 
held on the sliding table, and arranged that thp. paste 
box may be held raised so that the sheets can pass 
nnder it during the movement of the table in one di· 
rection without receivinl( any paste. 

A system of aerial navigation has heen 
patented bl Mr. William Bee80n, of Dillon, Montana 
Ter. Thi!\ invention covers..yarious novel features of 
constrncti1>n and cQmbinations of parts relatln� to & 
system of a�rlal navigation, comprising a balloon and 
attached pfOpelling or fiylng sail·suit aerial motors, 
whereby tht infiuences of wind cnrrents and gravitation 
may be nti I"ed to good advant&ire in navigating tbe 
air. 

An adjustable window screen h� been 
patented by Messrs. Forest M. Sampson and George 
W. Hogben, of Ripon, Wi�. This invention covers im· 
provements on a former patented invention of. the same 
inventors, so that guide pins separate from .the springs 
by which the adjustable strips or plates are forced ont­
ward mal be di�pensed with, and the 'l>rinr;·pressed 
plates will be held snugly to the face of the main screen 
frame. 

A carding engine has been patented 
by lIIeau8. Benjamin A. Dobson and William J. Brom-

13. A Dwelling of Moderate Cost, page engraving, 
perspective and fioor plans. 

14. Design for a Seaside Cott.age, perspective view 
and plans. 

15. A Country Church costin!!: $5,000, a picturesque 
design iii perspective. Wlth fioor plan. 

16. A Church in Stone, to cost from $20,000 up. An 
elej!'ant design, Wlth plans. 

17. Shop EJ;Onts in Birmingham, a suggestive and 
elegant design. 

18. The Ponce de Leon Hotel, at St. Augustine1 
Fla. An elegant and unique specimen ox 
architecture ; two engravings. 

19. Mode of Raising and Repairing the old U. S. 
Court Honse at Boston, with three l'ngravings. 

�. The Arch of Triumph at Karlsruhe. Designed 
by Prof. Gotz. Half page engraving. 

21. Design for a 1II0nument and Mausoleum to 
Gen. Grant, by George Matthias ; half page 
engraving. 

22. Miscellaneous Contents : Heating by Hot Water, 
illustrated. - Architectural Wood Turning, 
illustrated.-Ruling and Section Lining, illus­
trated.-Iron Ceilings, with iIlustrations.-Rose 
covered Porches, with engraving. -'l'in Roofing . 
with an engraving.-Planing .Mill Construc­
tion, with diagrams.-Reservoir with Auto­
matic Valve, engraving.-How to make Good 
Roads.-How to make a Cold Room for Eggs, 
etc.-·New way of building Concrete Walls 
under Water.-How to remove Paint.-Em­
bossed Wood, how made.-Knotting, and Its 
Uses.-8trength of PIllBter of Paris.-Water 
Back ExplOSions. - Stone Filters. - Experi­
ments in Drying Woods.--Shrlnking of Sea­
soned Timber.-Cement Buildings.-The Acro­
polis of Athens.-Architectural Excellence.­
Artificial Rubies.-Gelatine Moulds for repro­
ducing Carvings.-Paper Roofs.-Floors and 
Ceilings .... Ancient and MOdern. , by C. Powell 
Karr. - .uullt-up Doors. - Staining Wood.­
Shelter Belts and Hedge Screens.-Bnilding 
Constructions under Water.-How to Finish 
in NatUral Wood.-Best Arrangement of 
Plumbing.�ursting of Lead 1'ipes.-Costs of 
Different Kinds of Walls.-Imit.ation Stone.­
How to Grain Walnut. 

The Scientific American Architects and Builders Edition is issued monthly. $2.50 a year. Single copies, 25 cents. Forty large quarto pages, equal 
to abont two hundred ordinary book p,o)l.'es; form­
ing, practically, a large and splendId MAGAZINE 
OF ARCHITECTURE, richly adorned with elegant 
plates in colors and with fine engravings, iIlustrat­
mg the most interesting exampJes of Modern 
Architectural Construction and allied subjects. 

The Fulln:ess, Richness, Cheapness, and Conve­
nience 'ot this work have won for it the LARGEST CllWIJLATlON of any Architectural publication in 
the WOl'ld. Sold by iIll newsdealers. 

MUNN & CO., PuBLISHERS, 
361 Broadway, New York. 

ers of steam Is a fair one for to-day. One of the most 
striking of these developments is Compound Oxygen, 
For a while it also met with Incredulity. The idea that 
It could be stored in water and transported lonl{ dis­
tances met with the same doubt that had greeted every 
other new statement as to the power$ in nature. But the 
same perseverance that had in so many :fields won suc� 
cess led to patient endnrance of the test by resnlts ; and 
they have made It an accomplished fact that oxygen in 

a compound form can be stored away for future use, to 
be drawn upon as may be required. Tens of thousands 
are now living witnesses of this truth. The letters re­
ceived and on IIle in the office of Drs. Starkey & Palen, 
No. 1529 Arch St .. Philadelphia. from tbeir patients, re­

port cures in asthma, bronchitis, catarrh, dY8pepsi� 
eczema, epilepsy. dropsy, cancer, hay fever, heart dis­
ease, diseases of the eye. of the ear, consumption. rheu­
matism, diseases of the kidney, headaches, and other 

diseases. Nervous prostration from mental strain and 

overwork has in many cases given way to renewed pow­
ers and enjoyment of life. 

TheRe reports are numbered by thousands, and come 
from men and women In every position in life. A college 
president in Vermont writes that though he is well on 
in years, his voice bas been restored so that be can give 
his lectures and addresses without mconvenience. after 
for 0. lonJ{ time having beeu R sufferer from throat dfB­
ease. When such widespread agreement as to results 
is witnessed. there can be no donbt as to Compound Oxy­

gen. A well prepared digest of the history and working 
of this remarkable revitaltzer, in the form of a two hun .. 
dred page hrochure, will be sent free by addressln" Drs. 

Starkey & Palen, NO. 1529 Arch Street, Philadelphia, Pa. 

The charge for Insertion under this head is One Dollar 

a line for each insertion ; arxmt eight worde to a line. 
Advertisements must be received at [fUlJlicalion qffice 

as early as Thursday morning to appea1' in nwt issue. 

Fine Models. Haven, 21 1 Mulberry St., Newark, N. J. 

To Let-Part of large store, 43 Dey St., New York. 

Wanted-A thorough mathematical instrument 
maker. Address P. O. box 1543, Philadelphia, Pa. 

Rare Chance.-For 8ale, the malleable iron Samson 
jack and press patent. These are the only rack aud 
ratchet machine. in the world. They received the Hrst 

prize In the American Institute aud in Atlanta, Oa. ; 
the patent havinl{ Len years to run. Call or address John 
Paar, No. 356 E. 4th St., New York. 

Stationary and . Boat ll;ngines, Boilers, best made, 
cHeapest price. Adilress Washburn Engine Co., Medina, 
Ohio. 

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

Chicago, Ill. 
. 

Just Published.-A new and enlarged catalogue of 
sclentiHc books, furnished free of charl{eon application 
by addressing Mnnn & Co., S6l Broadway, N. Y. 

. 

For Sale-Machine shop plant, in operation. Best 
tools. Address Chas. W. Griggs, 175 De.rborn. Chical{o. 

Steam Yacht for Sale-48 ft. length, 11� ft. beam. 
Price, $1,8(K). Address Wm. Stein, Blue Island, Ills. 

The Anstralian·American Trading Co., 20 Collins 81., 
�e8t Melbourne. Sole a.gencies for American novelties 
desired. Correspondence solicited. Care of Henry W. 
Peabody & Co., BosLon . .  

The Knowles Steam Pump Works, 113 Federal 
St., Boston, and 93 Liberty St., New York, have just Is­
sued a new catalogue. in which Me many new and im" 

proved forms of Pumping Machinery of the sinl{le and 
duplex, steam and power type. This catalol{ue will be 

mailed free of charge on application. 

Link Belting and Wheels. Link Belt M. Co., Chicago. 
The Railroad Gazette, handsomely illustrated, pub. 

IIshed weekly • .  at n Broadway, N ew York. Specimen 
copies free. Send for catalogue of railroad books. 

Protection for Watches . 
Anti-magnetic sbields-an absol ute protection from all 
electric and magnetic Inlluences. Can be applied to any 
watch. Experimental exhibition and explanation at 

U Anti-Magnetic Shield & Watch Case Co.," 18 John St., 
New York. F. S. Giles. AI{t., or Giles Bro. & Co., ChICagO. 
where full assortment of Anti-Magnetic Watches can 
be had. Send for full descriptive circular. 

Presses & Dies. Ferracute Mach. Co., Bridgeton, N. J. 
Snpplement Catalogue.-Persons in pursnit of infor· 

mation of any speCial engineering, mechanical. or 8cien­
t1l1c 8ubjeet, can have catalogue of contents of the SCI­

.NTIPTC AMERICAN SUPPLEMENT sent to them free. 
The SUPPLBMENT contains lengthy articles emoracing 

the whole range of engineering, mechanics, and physical 

Iclence. Address Munn & Co .. Publishers. New York. 

Woodworking Machinery of all kinds. The Bentel & 
Margedant Co .. 116 Fourth St., Hamilton, O. 

Nickel Plating.-Sole manufacturers cast nickel an· 
odes, pnre nickel salts, polishing compOSItions, etc. $100 

"LIttle Wonder." A perfect Electro Plating Machine. 

Sole manufacturers of the new Dip Lacquer Kristaline. 

Complete outllt for plating, etc. Hanson, Van Winkle & 
Co .. Newark, N. J .. and 92 and 9' Liberty St .. New York. 

Iron Planer, Lathe, Drill, and other machine tools of 
modern design. New Hsven Mfg. Co., New Haven, Conn. 

Catalogne of books on civil and mechanical engineer­
ing, electricity. arts, trades. and manufactures. U6 pages, 
sent free. F. & F. N. Spon, S5 Murray St .. New York. 

Guild & Garrison's Steam Pump Works, Brooklyn, 
N. Y. Pumps for liquids, air, and gases. New catalOlirue 
now ready. 

Planing and Matching Machines. AIl kinds Wood 
Workinl{ Machinery. C. B. ROl{ers & Co., Norwich. Conn. 

Power, 113 Liberty St., N.Y. $1 per yr. Samples fre�. 
Packer Ratchet Drills are drop forged from Norwar 

tron and bar steel. Billings & Spencer Co., Hartford.Conn. 
Pat. Geared Scroll Chucks, with 3 pinions, sold at same 

prices as common chucks by Cnsh.man Chnck Co., Hart.­
ford, Conn. 
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Get estimates from Christiana Machine Co., 206 North 

4th St .• Philadelphia, Pa., for shaftinl(. pul1eys, hangers. 
and gearing before ordering elsewhere. 

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

Hoisting Engines. D. Frisbie & Co., New York city. 

Veneer Machines, with latest improvements. Farrel 
Fdry. Mach. Co., Ansonia, Conn. Send for circular. 

Tight and Slack Barrel Machinery a specialty. John 
Greenwood & Co .• Rochester, N. Y. See illus. adv., p. 28. 

Lick Telescope and all smaller sizes built by Warner 
& Swasey, Cleveland. Ohio. 

Send for new and complete catalogue of Scientific 
Books for sale by llunn & Co .• 361 Broadway. N. Y. Free 
on application. 

NEW BOOKS AND PUBLICATIONS. 

REPORT OF THE BOARD OF COMMIS­
SiONERS OF THE GEOLOGICAL SUR­
VEY OF PENNSYLVANIA TO THE 
LEGISLATURE, JANUARY 1, 1887. 
Pamphlet. Pp. 6. 

This i s  a report of progress. It is preceded by two 
charts showing what part of the State has been mapped 
and reported on. The text particularizes the work of 
the past years, and state. wh.<1t remains to be done. 
A linal clanse recommends an appropriation of $90,000 
to carry on the work of the survey. 

NINTH ANNUAL REPORT OF THE CON-• 
NECTICUT BOARD OF HEALTH, FOR 
THE YEAR ·ENDING NOVEMBER 1, 
1886. New Haven. Pp. xi. , 167. 

In the ninth annual report of the Connecticut health 
authorities, we find in addition to the general reports 
a numher of treatises on subjects of present and vital 
interest. A report gives the health Of towns, the char­
acter of each town being reported by a special observer, 
in many cases physicians. This gives an admirable 
diagnosis of the village sanitary aspect, and npward 
of 70 pages are devoted to the summary. Malaria and 
its etiology are exhanstively treated .. of by Dr. R. W. 
Griswold. This portion' of the work is of interest to 
all. not being limited in its scope to the State. Pol­
lution of Streams. by James B. Olcott. the Warming of 
Dwelling Houses, by Dr. G. Elliot, Analyses of Well 
Waters. an exhaustive series of papers on diphtheria 
and its causes, follow. Abstracts from Report on 
Adulteration of Foods. by Dr. A. J. Wolff, and a re­
port on disinfectants end the maill portion of the 
volume. The list of subjects shows how valuable  the 
work is to sanitarians, and the book sustains the high 
reputation enjoyed by the Connecticut health reports 
during the past. 

INDIANA : DEPARTMEN T  OF GEOLOGY 
AND NATURAL H ISTORY. Fifteenth 
Annual Report. Maurice Thompson, 
State Geologist. 1886. Indianapolis. 
Pp. 359. 

The annual report of the State Geologist of Indiana 
treats of the mineral resonrces of the State and of 
points in its geology, mineralogy, and fiora. Prehis­
toric man is the subject of a monograph by S. S. 
Gorby. Natural gas and oil wells in the State are 
described by Maurice Thompson, who fi!l:ures as the 
author of a great part of the volume. In testimonial of 
the good work done by these reports, the director states 
that he has answered over 1,500 letters from outside the 
State, touching on subjects of the snrvey in his charge. 
The paper by Professor Gorby on the anticlinal, termed 
by him the Wabash Arch, is of especial importance as 
touching the prohabilities of a gas country being drs­
covered. The work throughout bears a practical as­
pect, that will tend to make it of more immediate 
direct benefit than a purely theoretical work would be. 
It will attract attention from all interested in the min­
erai and mining development of Iudiana. A glossary 
of scientilic terms is a good feature not often found in 
this class of works. 

ELEMENTARY TREATISE ON DETERMIN­
ANTS. By William G. Peck. New 
York and Chicago. 1887. A. S. 
Barnes & Co. Pp. 47. Price, 75 cents. 

This little work treats in a very clear and intel­
ligible style of the subject of determinants, n ow 
becoming an essential branch for those studying the 
higher mathematics. The general resolution of dcter­
miuants is illustrated by algebraic and arithmetical ex­
amples-an excellent method iu a text-book. The 
multiplication, sqnaring, aud raising to higher powers 
of these functions is clearly explained, anll in con­
clusion the differential of a determinant is treated of. 

NATURAL LAW IN THE BUSINESS WORLD. 
By Henry Wood. Boston and New 
York. 1887. Lee & Shepard and 
Charles T. Dillingham. Pp. 222. 
Price, 75 cents. 

This' little work on political economy in its more 
practical field treats of the labor question, of poverty, 
and of the kindred topics occupyiug so much atten­
tion at the prcsent day, The book is too concisely 
written to yield its spirit to a review. In the main a 
conservative spirit seems to guide the writer. and his 
treatment of the complex subjects to which the book 
is devoted will, we are sure, prove acceptable t o  
many thinkers. 

CURVE TRACING IN CARTESIAN CO-ORDINATlIs. By 
William Woolsey Johnson. John Wiley & Sons, 
New York. 

GEONOMY: CREATION OF THE CONTINENTS BY THE 
OCEAN CURRENTS. By J. Stanley Grimes. J. B. 
Lippincott & Co., New York. 

THE PEANUT PLANT : ITS CULTIVATION AND USES. By 
B. W. Jones. Orange Jndd Company, New York. 

THE TOBACCO REMEDY. By Gen. T. L. Clingnilln.  
Orange Judd Compl!ny, New York. 

* * Any of the above books may be purchased 
through this office. Send for new catalogue jnst pub­
lighed. Address Munn & Co. , 361 Broadway, N. Y. 

HINTS TO CORRESPONDENTS. 

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

Reference. to former articles or answers should 
give date of paper and pa�e or number of question. 

Inquiries not answered m reasol!llble time shOltld 
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. 

Special Written Information on matters of 
personal rather than general interest cannot be 
expected without remnneration. 

Selentlfic American Supplement. referred 
to may be had at the office. Price 10 cents each. 

Books referred to promptly supplied on receipt of 
price. 

Minerai. sent for examination shonld be distinctly 
marked or labeled. 

(1) G. H. D. N. asks the constituents 
of the nsual common black varnish mnch nsed as a 
painting on iron vessels, etc. A. Boil coal tar until it 
shows a disposition to harden on cooliug; this can be 
ascertained by rubbing a little on a pi�ce of' metal. 
Then add about 20 per cent of lump asphalt, stirring 
it with the boiling coal tar until all the lumps are melted 
when it is allowed.to cool, and is kept for use. Asphal­
tnm and gas tar are frequently sold one for the other. 
The Bonrce of supply is different, but they are very 
similar in their resnlts. 

(2) B. O. F. asks : What is the best or 
safest way of redncing fiesh without inaterial injury to 
the body ? A. Reduce the quantity of your diet and 
increase your walks, say to nine miles daily. 

(3) J. L. asks if hot water or steam will 
take the temper out of a spring. A. It is possi­
ble, and sometimes occurs. Springs in cylinders of en­
gines working under high pressures sometimes lose 
their t emper from long exposure to the heut. 

(4) G. F. W. asks how to fasten wire 
to electric light carbons so that the wire will not cor­
rode when the carbons are nsed in a sal ammoniac bat ­
tery. A. Dip the upper ends of the carbons, if they are 
not coppered. into paraffine. then plate them in a sul­
ph"te of copper bath with copper, and solder your 
wires to the copper; or yon may dip the coppered ends 
into melted type metal, and nse a clamp to hold the 
wire. This is far the best method. 

(5) T. H. asks : Is there any sure way 
of detecting sewer gas except by feeling its effects? A. 
No sure way is known. The most reliable would be a 
bacterial analysis of the suspected air. The reduc­

ing action of the air upon a solution of permanganate 
of potash also gives a possible clew for solving the pro­
blem. Instead of testing directly for the l:as, the usual. 
practice is to examine the 

·
pipes· for 'leakages at the 

joints, or for defective seals, by pouring oil of pepper­
mint and hot water into the pipes and then tracing 
leaks by the odor. The oil should. if possible, be intro­
duced from the outside and by another person. Ex­
perience is necessary to conduct the test properly. 

(6) E. M. asks for a good work on dry 
plate emulsions. See " Photography with Emulsions. " 
$1.00, by Captain Abney. nnd " Dry Plate Making for 
Amateurs," 50 cents, which we will mail on receipt of 
price. Also see SCIENTIFIC AlIIERICAN SUPPLEMENT, 
No. 541. 

. (7) H; E. B. asks : 1. If I take a Leyden 
jar and charge it with electricity, and then slip an­
other jar not charged inside of the first jar, and connect 
the inside of the inner jar with the earth, will the 
second jar become charged ? A. The inner jar will be­
come charged. 2. Why cannot any one charge a Ley­
den jar by connecting the inside of the jar with the 
positive pole and the outside with the negative pole, and 
not depend on induction for charging one side of the 
jar? A. The jar can be so charged. and the Holtz ma­
chine is very conveniently used in this way to charge 
jars. 8. What is a cascade in electrical parlance? A. 
A cascade of Leyden j ars indicates their arrangement 
in series, the inner coating of one communicating with 
the outside of the other; during the charging process, 
the jar at one end has one coating, generally the inner, 
connected with the machine, while the opposite coating 
of the last jar is grounded. The arrangement gives a 
very high tension spark. 4. Is there any element that 
is as strongly diamagnetic as iron is magnetic? I have 
bee� told that bismuth, when suspended between the 
poles of a magnet, tends to arrange itself transversely to 
the poles of the magnet, and with nearly as much power 
.. s iron would tend to arrange itself from pole to pole. 
Is this true? A. No such element is known; the phe­
nomena of diamagnetism are far weaker ill degree than 
the direct magnetic action (paramagnetic) of a magnet 
npon iron. 

(8) G. F. asks some common sense ar­
rangement for regnlating an incubator to keep it any 
desired temperature, say 103° Fah. A. There is a va.­
riety of ways for regulating incubators. many of 
which are patented. The most simple one. and easiest 
made by an amateur, is to fast.en a strip of hoop iron 
about one inch wide to a similar strip of sheet zinc of 
same size, by lightly riveting or ouly winding witb 
twine. Rivet or solder the ends together solid, or so 
they cannot slide npon each other. Make t.he strips 
somewhat shorter than the distance across the hatching 
box. Fasten one end at one end of the box near the 
top, leaving the other eud free to move. The changes 
of temperature will swing the free end to and fro for a 
short distance, and this can be' made t o  move a delicately 
hung ventilating shntter or vary the height of the wick 
in the lamp as desired. If you are ingenious, we think 
you Can figure out the detail yourself. 

(9) L. M. a.skR : How many and what 

kinds of lenses would be required to make a first class 
magic lantern, an d can as good results be got with poly­
opticon as with magic lanteru? A. For a first class 
lantern use achromatic lenses. plano-convex. 1� to 2 
inches diameter and from 8 to 16 inches focallengtll, ac· 

cording to sizes of pictures to be shown and dis­
tance of screen.  Also plan<H;onvex condensers, 8 
Inches to 4 inches diameter, 8 inches to 12 inches focus, 
placed convex sides t ogether. You may nse the same 
size and focus single plano-convex lenses for a poly­
opticon, but it does not give as much satisfaction as a 
well equipped magic lantern. 

(10) F. W. S. asks : If the pumps fail to 
work. the water is low, and you are in danger of being 
driven on a lee shore, what course would you adopt? 
and says the question was asked an engineer t rying to 
take out papers in a Western city. A. Such a question 
can only be answered circumstantially. No sea or lake 
going steamer should be licensed with but a single meaus 
of feeding the boilers. A steam pump and an injector 
should be provided, as well as hand pump that can be 
used in case of necessity for the boilers and for clear­
ing the vessel in case of leaks otherwise uncoutrollable. 
When all supplementary meaus fail, steam until the 
water reaches the tubes or fiues. then shut down, draw 
fires, and go ashore, if sails cannot save you. 

{11) C. A. S. asks how to coat a num­
ber of small articles with bronze, by dipping. A. You 
may make a bronze dip by mixing bronze powder with 
thin varnish. Thin any ordinary varnish with turpen­
tine, and keep it thoroughly stirred while dipping. A 
better and brighter bronzing is made by dipping in 
very thin varnish and allowing it to partially dry. then 
brushing the work with the dry powder on a fur brush. 

(12) J. J. P. asks how gelatinized paper 
is prepared for performiug the experiment of the paper 
mermaid, described on page 56 of the January 22, 1887, 

issue of the SCIENTIFIC AMERICAN. A. Dip a piece of 
tissue paper in a weak solution of gelat,ine and water, 
from 4 to 12 grs. to 4 oz. water. When dry. the.paper will 
operate as described. 

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

more tha.n ODe hundred thousand applications for pa­
tent. at home and abroad, enable u. to understand the 
laws and practice on both continents, and to possess un­
equaled facilities for procuring patents everywhere. A 
synop.is of the patent laws of the United States and all 
forei",n countries may be had on application, and persons 
contemplating the securing of patents, either at home or 
abroad, are invited to write to this office for prices, 
which are low. in accordance with the Umes and our ex­
ten.lve facilities for conducting the bu.iness. Address 
MUNN & CO .. office SCIENTIFIC AMERICAN, 361 Broad­
way, New York. 

INDEX OF INVENTIONS 
For _bleb Letten Patent of' tbe 

United State. _ere Granted 

May 3, 1887, 
AND EACH BEARING THAT DATE. 

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

ACids, method of and apparatus for testlnl(, T. 
C. Stearns . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  362.402 

Addlnl(, counting, or registering machines, stop 
device for, W. Koch . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  362.219 

Addressing machine, W. Barr. . . . . . . . . . . .  . .  . . . . .  . . . .  362,148 
Alarm. See Gas stoppage alarm. 
Alarm box, electric police call. J. J. Coughlin . . . . .  362.477 
Alarm indicator. A. J. Wright . . . . . . . . . . . . . . . . . . . . . . .  36'2,188 
Aluminum and .aluminum bronze, production of. 

R. Gratze\ . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .. . . . . . . . 362,441 
Amalgamator, H. Cook . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 362.36:1 
Animal trap. W. P. White . . . . . . . . . . . . . . . . . . . . . . . . .. . . 362,343 
Arch bar jil(. O. M. Carey . . . . . . . . . . . . . . . . . . . . . . . . . . . .  362,201 
Auriphone, J. A. Maloney . .  . . . . . . . . . . . . . . . . .  362,099, 362.100 
Automatic brake. W. M. McCollum . . . . . . . . . . . . . . . . .  362,101 
Axle, carriage, J. Sadler . . . . . . . . . . . . . . . . . . . . . . .. . . . . 362,Is( 
Axle lubricator, T. L. Randall . . . . . . . . . . . . . . . . . . . . . . .  362,313 
Bag holder, W. 1. Jordan. . . . . . . . . . .  . .  . . . . . . . . .  . . . . . . .  362,09'� 
Bag tie, G. Alderson . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  362.349 
Bagas.e furnace, 1<'. Cook . . ... . . . . . . . . . . . . . . . . . . . . . . . .  362.362 
Bale for baling wood for transportation, R. E. 

Dietz . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  362,148 
BRIe ties, machine for making wire, Lenox & 

Cook . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 362.452 
Baling pres •• W. R. & N. J. Green . . . . . . .  : . . . . .. . . . .  362,272 
Balinll pre •• , Hagqui.t & Rydbeck . . . . . . . . . . . . . . . . . .  362,lM 
Baling press, J. B. & O. B. John.on . . . . . . . . . . . . . . . . .  362.2!10 
Barrel. metallic, C. R. Penfield . . . . . . . . . . . . . . . . . . . . . .  362,107 
Bars. device for breakinl(, W. R. Hinsdale . . . . . . . .  362.381 
Bath tub. D. R. Watson . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  36'2.340 
Bedstead, W. L. Drake . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  362,(,33 
Bell and lock, alarm. J. Fee . . . . . . . . . . . . . . . . . . . . . . . . .  362.151 
Bell rope., couplinl( guard for, J. E. Root . . . . . . . • . .  362.398 
Belting. machine. A. J. Gasking . . . . . . . . . . . . . . . . . . . . . 362.269 
Bicycle, G. T. Warwick . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  362.407 
Bicycles • •  peed I'earlnl( for, P. E. Linnell . . . . . . . . .  362,220 
Bird calles, exteri.ion chain attachment for, J. B. 

UnderwOOd . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .. . . . J62,127 
Block. See Embo.slng block. 
Blotter, adjustable, E. Covert . . . • . . • . . . • • . . . . • . • • . . •  362.361 
Board. See Multiple switch board. 
Boiler. See Steam boiler. 
BOilers, manufacture of hangers.fO! .team, H. L. , 

Wilson . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . ... . . .  362,413 
Book holder. J. I,. Clark . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  362.060 
Book .upport. P. O. Peter.on . . . . . . . . . . . . . . . . . . . . . . .  362,226 
Boot or .hoe holding jllck, C. J. Addy . . ' "  . . . . . . . .  362,347 
Bottle case, E. A. Galbraith . . . . . . . . . . . . . . . . . . . . .. . . . . 362,375 
Bottle stopper, H. P. Brooks . . . . . . . . . . . . . . . . . . . . . . . .  362,245 
Box. See Alarm box. Music box. Stuffing hox. 

Veneer box. 
Bracket. See Drawer bracket. Lamp hracket. 
Brake. See Automatic brake. Shaft brake. 
Brake and car starter, combined, M. G. Hub-

bard . .  . . . .  . . . . .  . .  . .  . . . . .  . .  . .  . . . . . .  . . . .  . .  . .  . . . .  . .  . . . .  362,159 
Brewing beer, apparatus for, J. Irlba.cker . . . . . . . . . .  362,086 
Brick machine, C. Chambers, Jr . . . . . . . . . . . . . . . . . . . . .  362,204 
Brick machine. S. E. McGregory . . . . . . . . . . . . . . . . . . . .  362,102 
Bridge., .ubmerl(ed bracing for pile bridges, Car-

penter & Watson . . . . . . . .  . . . . . . .  . . . . . . . . . . .. . . . . . 362.144 
Brooches, etc., pin attachment for, O. G. 

FI.her. . . . .  . . . . . .  . .  . . . .  . • • . . .  . . . . .  . . . .  . . . . .  . . . • . . . . .  362.284 
Broom. D. B1nck. . . . . .  . .  .. . .  . . . .  . .  . .. . . .  . . . . . .  . . . .  . . .  a62,056 
Bru.h, J. F. Bartlett. . . . . .  . . . . . . . . . . . . . . . . . . . . . . . . . .  362.351 
Buckle slide. Carter & Churchlll. • . • . . . . . . . • . . . . . . . • 362.203 
BUIrIrY seat. G. G. Harris . . . .  . . .. . . . . . .  . . . . .. . . . . . . . .  362,275 
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Bustle. J. C. Betten . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . ... . 362.055 
Bustle, G. Eckles . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .... . . .  362.260 
Bustle spring. L. Moschcowitz . . . . . . . . . . . . . . . . . . . . .  362,891 
Button. A. E. Jones . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  362.281 
Button fastening. J. E. Tilt . . . . . . . . . . . . . . . . . . . . . . . . . .  362.198 
Buttonhole attachment. J. M. Griest . . . . . . . . . . . . . . . 362,442 
Button making macbine, W. W. Wade . . . . . . . . . . . . . 362,3.% 
Button settimr tool, W. Keppler. . . . . . . . . . . . . . . . . . .  362.284 
Button. sleeve, E. I. Coombs . . . . . . . . . . . . . . . . . . . .. . . . .  362,426 
Button, .leeve, F. W. Richards . . . . . . . . . . . . . . . . . . . . . .  362.315 
Cabinet, label. H. & w. F. Neitze\. . . . . : . . . . . . . . . . . .  362,306 
Calender protector. W. F. McCarthy . . . . . . . . . . . .. . .  362,294 
Camera. See PhotographiC camera. 
Can. See Lamp filling can. Sheet metal can. 

Shipping can. 
Can opener, J. J. Molony . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  362.389 
Car coupling. J. I._ Cheshire . . . . . . . . . . . . . . . . . . . ... . . . . 362,425 
Car coupling. J. H. Davis . . . . . . . . . . . . . . . . . . . . . . . . . . . . 36'2,253 
Car coupling, J. Jennings . . . . . . . . . . . . . . . . . . .. 362,090, 36'�.091 
Car coupling. E. Laline . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  362.221 
(Jar coupling, J. Tyzlck . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  362.126 
Car couplinll. We.tbrook & Cook . . . . . . . . . . . . . . . . . . . .  36'2.408 
Car heater, J. S. Hagerty. . . . . . . . . . . . . . . . . . . .  . . . . . .  362.214 
Car .ignal. railway, T. M. Jenk . . . . . . . . . . . . . . . . . . . . . . 362,088 
Car wheel. W. H. Masterman . . . . . . . . . . . . . . . . , . . . . . . . 362.292 
Car wheels, making. J. Rillby . . . . . . . . . . . . . . . . . . . . . . . .  362,113 
Cars. attachment for holding vehicles In. E. M. 

Lozier. .  . . .  . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  362.453 
Cars, water heater for, W. A. White . . . . . . . . . . . . . . . .  362,342 
Carburetinlr apparatus, O. W. Bennett . . . . . . . . . . . . .  362,197 
Ca.rdboard, etc .• apparatus for cutting grooves in, 

T. Remus . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 362,180 
Cardboard. apparatus for groovinll. T. Remus . . . .  , 362,179 
Card, show, J. �'. Adam . . . . . . . . . . . . . . . . . . . . . . . . . .. . . . . 362,050 
Carpet fastener, M. B. McCastlirie . . . . . . • . . • • . . . . • . .  362,171 
Carpet fastener, T. W. M. Worley . . . . . . . . . . . . . . . . . .  362.476 
Carpet lining, J. C. Mayall . . . . . . . . . . . . . . . . . . . . .. . . . . . . 362.2\13 
Carpet .tretcher, J. A. Risdon . . . . . . . . . . . . . . . . . . . . . .  362,1U 
Carpet stretcher. A. Stockdale . . . . . . . . . . . . . . . . . . . . . . 362,122 
Carriage jack. Gibson & Stone . . . . . . . . . . . . . . . . . . . . . . . 362,075 
Carrier. See Harvester bundle carrier. Lamp 

carrier. 
Cart. road, B. S. Porter . . . . . . . . . . . . . . . . . . . . . . . . . . . .. . .  362,460 
Case. See Bottle case. Pencil ca.e. Writing 

case. 
Casket lowerinl[ device, J. H. Beattie . . . . . . . . . . . . . .  362,243 
Castinlls. makinll metal, J. Walker . . . . . . . . . . . . . . . . . 362,337 
Chair. See Extension chair. 
Chart, dress cutting, T. Hawkins . . . . . . . . . . . . . . . . . . . .  362,378 
Churn, B. Zipperlen . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 362.1jl6 
Churn. B. F. Staggs . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  362,401 
Churn, atmo.pherlc. F. Farley . . . . . . . . . . . . . . . . . . . . . .  362,313 
Churn dasher. C. Ber.t . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  362.416 
Cigar fillers. mold for measuring and partially 

shaping, F. A. Ford . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  362.267 
Circle and gasket cutter, A. O. Kittred"'e . . . . . . . . . . .  002,218 
Clamp. See L ... tiul( machine clamp. 
Clasp. See Harness clasp. Spring clasp. 
Clasp, L. B. Prahar . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  362.401 
Clevis fa.tening, W.!H. H. Snellbaker . . . . . . . . . . . . . .  362.327 
Clevi., plow, M. L. Gibbs . . . . . . . . . . . . . . . . . . . . . . . . . . . . 362,073 
Clip. Bee Electric cable clip. 
Clock, night, C. C. Adams . . . . . . . . . . . . . . . . . . . . . . . . . . .  362,140 
Clock sy.tem. pneumatic. P. G. Puttemans . . . . . . . .  362.402 
Clod) crusher and harrow, combined. !<'Iohre & 

Perrin . . . .  , . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  '" . . .  362,071 
Clod crusher and pulverizer. D. Lubin . . . . . . . . . . . . . .  S62,4M 
Clothes wringer. J. J. Collins . . . . . . . . . . . . . . . . . . . . . . . . 362.859 
Clutch, friction, M. G. Hubbard . . . . . . . . . . . . . . . . . . . . :l62,084 
Coal receiver, self-feeder dust preV'enti�. D. S. 

Kelton . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 362,28J 
Cock or tap. metal. S. W. Smith . . . . . . . . . . . . . . . . . . . . . 362.:126 
Colfee pot, W. W. Newcomb . . . . . . . . . . . . . . . . . . . . . . . . . 362,105 
Coke from ovens. machine for pulJlnlr, F. C. 

Weir . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  362.1 30 
Collar, horse, C. B1ok . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . :l62.S53 
Compo.ltor's frame, F. M. Nelf . . . . . . . . . . . . . . . . . . . . . .  362,894 
Conduits. etc., machine for cleaninll. D. Fltz 

Gerald . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .. . . . .  362,158 
Cooling board, C. Blood . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 362.001 
Cor.ets, elastic Rore for. M. P. Bray . . . . . . . . . . . . . . . .  362.419 
Cotton gin, M. Toulmin . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  362.126 
Cotton or hay press, A. & �'. T. M.cGowen . . . . . . . . .  362,299 
Cotton scraper, M. Danos . . . . . . . . . . . . . . . . . . .  _ . . . . . . .  362,365 
Coupling. See Car coupllnll. Thill coupling. 
Cover fasteuing. G. L. Mason . . . . . . . . . . . . . . . . . . . . . . . .  362.170 
Crusher. See Clod crusher. 
Culfs, adju.table holder for, D. C. William.on . . . . . 362.134 
Cultivator, .ulky, I. B. Kilgore . . . . . . . . . . . . . . . . . . . . . .  362,285 
Curta!' pole. E. Roos . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  36'l.316 
Cutlery .how ca.e. H. Dechent . . . . . . . . . . . . . . . . . . . . . . 362.201 
Cutter. See Circle and gasket cutter. Rod and 

bolt cutter. Tobacco cutter. Weed cutter. 
Dental apparatus. H. W. Parsons . . . . . . . . . . . . . . . . . . .  362,310 
Die. See Heerdle. 
Drawer bracket. A. I •. Moore . . . . . . . . . . . . . . . . . . . . . . . .  362,457 
Drawers, skeleton frame for. T. Kundtz. . . . .  . . .  ... 362.288 
Drill. See Rock drill. Rock and coal drill. Seed 

drill. 
Dumping apparatus. Smith & Dresbach . . . . . . • . . . . •  362.324 
Earthenware, coloring glazed, M. C. stone . . . . . . . . .  362.123 
Elastic braid. open work, B. Goodman . . . . . . . . . . . . . .  362.440 
ElectriC cable Clip. Gould & Smith . . . . . . . . . . . . . . . . . .  362,876 
Electric light carbons. compensating mechanism 

for regulatin"" J. A. Lakin . . . . . . . . . . . . . . . . . . . . . . .  362,289 
Electric IIlIhts. support for, A. G. Schlotterbeck, .  362,899 
Electric motor, R. J. Sheehy . . . . . . . . . . . . . . . . . . . . . . . . .  362,322 
Electric .witch, A. Swan . . . . . . . . . . . . . . . . . . . . . . . . . . . .  362.469 
Electrical appliances. connector for, C. G. Per-

klns . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  S62,1<B 

Electrical circuit closer. G. E. Thaxter . . . . . . . . . . . . . 362,100 
Electrical current indicator, P. Lange . . . . . . . . . . . . . . 362,451 
Elevator. See Hay elevator. Hydraulic ele-

vator. 
Embossing block, G. Marchetti . .  . . . . . . . . . . . . . . . . . . . .  362.169 
Embroidery frame. C. Schaubel. . . . . . . . . . . . . . . . . . . .  362,280 
Emery wheel •• tool for dre •• inll. A. E. Conver ... . .  362,360 
Engine. See Gas engine. Rotary engine. Steam 

engine. 
Excavator.' J. K. Howe . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 362,083 
Exhibitor, Thompson & .Kramer . . . . . . . . . . . . . . . . . . . .  362,lU 
Extension chair, A!H.;G.\Elten . . . . . . . . . . . . . . . . . . . . .  362,066 
l!'abric for packing portable articles, J. B. Richard-

son . . . . . . . " . . . . . . . . . . . . . . . . . . . . .  ' "  . . .  ' . .  . . . . . . . . . .  362,229 
Fabrics from coarse long .taple wool or hair, mak-

. 

inl[, E. & E. Schepper . . . . . . . . . . . . . . . . . . . . . . . . . .. . . 362,317 
Fabrics. machine for turHng, C. W. Dikeman . . . . . .  36'2 .;l6S 
Fare register and indicator. Patterson & Davis . . . .  362,116 
Faucet, .elf-closing. E. Homan . . . . . . . . . . . . . . . . .. . . . .  362.277 
Feed water heater. G. A. Otis . . . . . . . . . . . . . . . . . . . ... . . 362,896 
�'ence. C. Gibson . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  362,074 
Fellce, hedge, H. Taylor . . . . . . . . . . . . . . . . . . . . . . . ... . . .  362.332 
Fence machine, wire, A. J. & G. W. For.ythe . . . . . .  362.489 
Fence post, F. L. Fairchild . . . . . . . . . . . . . . . . . . . . . . . .  362.436 
Fence post and ba.e. F. L. Fairchild . . . . . . . . 362.435. 362.(,37 
Firearm. E. E. & J. H. Redfield . . . . . . . . . . . . . . . . . . . . .  362.110 
l!'lre e.cape, H. M. Jones . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  362,448 
Fire escape, A. Nudd . . ' . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  362.113 
Fire extingnlshinll compound, S. J. Sornberller .. . .  362.232 
l!'ire Iillhter. F. E. CorWin . . . . . . . . . . . . . . . . . . . . . . . . . . . .  362,147 
Fireplace heater, J. Spear . . . . . . . . . . . . . . . . . . . . . . . . ... . 362,120 
Flanginll machine and drill press, combined, J. 

O'Brien . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .. . .. . . 862,3Q!I 
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�'orging car wheels, die for, J. Rigby . . .... . .. .. . . . •  862,112 Paper, wrapping , W. H. H .  Childs . . . . . . . . . . . . . . . . . .  862,249 
l! .... rame.· See Composition frame. Embroidery Pencil case and holder for crayons, R. Spear . • • • •  362.121 

frame. Pencil, lead, P. Schrag . . . . . . . . . . . . . . . . . . . . . . . . . . . . .. . .  862,81� 
Fruit gatherer. H. Woodhurst . . . . . . . . . . . . . . . . . . . . . . . 362.475 Pens, pencils, etc .• holder for. C. Stockmann . . . . . . 862,4lM 
Furnace. ' See Bagasse furnace. Hot air fur- Photographic background. multipl�x. G. W. Mor-

nace. gan . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  862,800 
«l ange. See Micrometer gauge. Photographic camera, Gray & Stammers . • • .• . 0 • • 6 0  362,271 
G ame apparatus. A. Dingman . . . . . .  .- . . . . . . . . . •• . • 6 . .  862.432 Photog.raphic shutter, G. E' .• Green < . . . . . . . . . . . . • . . • � 362,211 
G as, apparatu:-; for generating an illuminating and Picket pin, M. B. Runyon . • . .  o . . . . . . .  o • •  0 ' . 0 . 0 . 0  • •••• 362,183 

heatin/<, IV . '1'. Stewnrt . . . . . . . . . . . . . . . . . . . . . . . . . . 862,467 Pill making machine, M. E. Chartier . . . . . . . . . . . . ... . 862.357 
Gas engine. Schmid & Beckfeld . . . . . . . . . . . . . . . . . . . . .  862.187 Pin. See Picket pin. 
Gas machine, B. T. Stauber . . . . . . . . . . . . . . . . . . . . .. . . .  862.234 Pipe. See Smoking pipe. 
Gas main joint. E. C.  Converse . . . . . . . . . . . . . . . . . . . . .  ' 362,205 Planter check row attachment, corn, P. F. Pana .. 
Gas, proccss of and apparatus for manufacturing. baker. . . . . . . . . . . . . . . .  . . . . .  . . . . . . . . . .  . . . . . . . . . . . " . 362.309 

T. G. Springer . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 862,238 Plantern. corn. H. G. Johnson . . . . . . . . . . . . . . . . . . . . . .  862.161 
G as stoppage alarm, Mackert & Hague . . . . . . . . . . . . .  862.222 Plows, device for attaching handles to. C. F. Sea-
Gate, r.J.'. J. Gross . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .. . . . . .  36'2,273 man . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . :i62,321 
Gib and key, C. A. Marshall . . . . . . . . . . . . . . . . . . . . . . . . . .  862,455 Plush. machine for clouding or marbleizing. E. 
Glass cutter's combined frame and square, W. Rau . . . . . . . . . . . . . . . ' . . . . . . . . . . . . . . . . .  , . . . . . . . . . . . . . . .  362,178 

Boisen . . .  . . . . .  . . . . .  . . .  . .  . . . . . . . . . . . . . . . . . . . . . . .  36'2.351 Post. See Fence post. 
Glass flower stands, manufacture of. '1\ B. Atter- Pot. See Coffee pot. 

bury . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 862,414 Press. See Baling press. Cotton and hay press. 
Glass refiector. T. B. Atterbury . . . . . . . . . . . . . . . . . . . . . 862.415 I Pressure signal, high. E. Brouillet . . . . . . . . . . . . . . . . . . 862.420 
Glassware, manufacture of, '1\ B. Atterbury . . . . . . .  362,413 Printer's chase, H. Megorden . . . .  , . . . . . . . . . . . . . . . .. . .  362,301 
Globe or shade ring, D. N. Gleason . . . . . . . . . . . . . . .  862,210 Printing machine, zinco�raphic, .T. F. Scherber .. . .  362,320 
Grain bin der, II. F. Crandall . . . . . . . . . . . . . . . . . . . . . . .  362,427 Protector. See Calender protector. 
Grain !:!talk8, machin e  for cutting off the soiled Pruning shears, J. Je�to . . . . . . . . . . . . . . . . . . . . . . . . . . . .  362,388 

butts of, L. Becker . . . . . . . . . . . . . . . . . . . . . . . . . . ... . .  862.24i Pulverizer. combined. J. M. Bailey . . . . . . • . • . • . .. . . . • 862,241 
Grate. F. C. Peslin . . . . . . . .. . . . . . . . . . . . . . . . . . . . . . . . . . . .  362,311 Pump, W. Kegler . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 862,�82 
G rate. fireplace. W; J. Copp . . . . . . . . . . . . . . . . . . . . .. . . . . 862,063 Pump, force, T. C. �·awcett . . . .  , . . . . . . . . . . . . . . . . . . . . .  362.263 
Grate, fireplace, W. E. Fitch . . . . . . . . . . . . • . • . . • . . . . .  862,255 Pumps. filter for the suction pipes of, B. Revoir • .  862,814 
Grinding roll. J. B. ABfree . . . . . . . . . . . . . . . . . . . . . . . . . . .  362,196 Punch, conductor's time or transfer, S. A dler . . . . .  362,240 
Guard. S�e Rein guard. Punchin� machine. E. W. Stewart . . . . . . . . . . . . . . . . . 362,190 
Gun, spring. E. !-t. Lewis . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  362.096 RaCk. See Hay or hog rack. J ean rack. 
Hammer, magazin e,- N. Newman . . . . . . . . . . . . . . . . . . . .  362.224 Radiator tubes, machine for insertin� diaphraa;rIDs 
Hanger. See Sbaft hanger. in. C. W. Nason . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .. . . 862.108 
Harness, breecning for. E. S. Carpenter . . . . . . . . . . . .  862,248 Rail fastening device, H. E. Crosswell . . . . . . . . . . . . . .  862,428 
Harness eiasp. D. W. Lewis . . . . . . . . . . . . . . . . . . . . .. . . . . 362,165 Railway, electrical. Short & Nesmith. 0 . . . . . . . . . . . . .  Bb'2.823 
Harness pad, J. S. Cusson . . . . . . . . . . . . . . . . .. . . . . . .. . . 362.431 Railway fish plate. T. A. Davies . . . . . . . . . . . . . .  . . . . . .  862,251 
Harrow and pulverizer, S. Rothchild . . . . . . . . . . . . . .  362,464 Railway signal. P. J. Wicks . . . . . . . . . . . . . . . . . . . . . . . . . 862.409 
Harvester. Kennedy & G adberry . . . . . . . . . . . . . . . . . . . .  862.093 Railway spike, '1'. A. Davies . . . . . . . . . . . . . . . . . . . . . . . . . 862.252 
Harvester bundle carrier, J. F. Appleby . . . . . . . . . . . 862,141 Railway spike. P. H. Dudley . . . . . . . . . . . . . . . . . . . . . . . .  862.208 
Hasp lock, H. J.  Moore . . . . . - . . . . . . . . . . . . . . . . . . . . . . .. . .  862.458 Railways, automatic switch for street, J. Hope, 
Hay carriers, track for. H. Fisher . . . . . . . . . . . . . . . . . . 362,438 Jr. - . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  362,158 
Hay elevator and track for the same. B. Oborn .. . .  :.«i2,3Oi Railways. balanced pulley for cable, W. Dunham . 362,258 
Hay or hog rack. J .  Braun . . . . . . . . . . . . . . . . . . . . . . . .. . .  862.3M Railways. bolt for elevated. C. Hall . . . . . . . . . . . . . . . .  862.274 
Hay rake, J. M. Spencer . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 862.330 Railways. gripping device for cable, W. Embley . . .  862.007 
Heater. See Car heater, Feed water heater. Raisin stemmer, J. Porteous . . . . . . . . . . . . . . .  ' . . . . . . . .  362,228 

}l'ireplace heater. Rake. See Ilay rake. 
Heating apparatus, electriC' regulator for, R. L.- Ramie and other fibers, apparatus for drying and 

Guion . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 862,212 cleaning, C. C. Kauffman . . . . . . . . . . . . . . . . . . . . . . . . .  862.386 
Heatin� and ventilating buildin2's. M. Rumbaugh 362,116 Ramie and ot.her fibers, treating, Kauffman & 
Heel die, C. Feron . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  862,�SO Austin . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 862.887 
Hinge. trunk or box, }\ W. Mix . . . . . . . . . .  " . . . . .. . . . .  862,305 Ramie, jute, etc.. stripping machine, C. C. Kaulf. 
Hoisting and carrying mechanism, F. Murgat- man . . . . . . . . . . . . . . . .. . . . . . . . . . . . . . . . . . . . . . . . . . . .. . . . . 362,385 

rOi'd (r) . . . . . . . . . . .  . . . . . . . . . .  . . . . . . . . .  . . . .  . . . . . . . . .  10.833 Razor. P. Wahl. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  662.886 
Hoisting apparatus. J. G. Speidel . . . . . . . . . . . 862,328. 862.829 Reel. See Hose reel. 
Holder. See Bag ' holder. Book holder. Paper Refrigerator. W. Campbell . . . . . . . . . . . . . . . . . . . . . . . . . . 862.200 

bag and goods holder. Umbrella holder. Register. See Fare register. 
Hoof pad. A. F. Hipp . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  862,215 Rein guard. J. S. Cusson . . . . • . . . • . . . • . . . . . . . . . . .••. . . .  362.430 
Hook. See Check rein hook. Rein hook. Rein hook, check, F. Snyder. . . .  . . . . . . . . . . . . . . . . . . . .  362.406 
Horse detacher. T. White . . . . . . . . . . . . . . . . . . . . . . . . ... . 362,341 Retorts or gas generators. regulating the supply 
Hose reel. C. D. Kubach . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  362.450 of liquid to, W. T. Hildrup, Jr . . . . . . . . . . . . . . . . . . .  862.081 
Hot air furnace, W. L. Mc i>owell . . . . . . . . . . . . . . . . . .  862,�7 Reversing mechanism. S. Whitlock . . . . . . . . . . . . .. . . . 862.344 
Hounds, device for testing the speed of, J. A. A. Ring. See Globe or shade rin�. 

· Pinard . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .. . .. . 362,800 Rock and coal drill. C. B. Dawson . . . . . . . . . . . . . . . . . . 31\2,31',6 
Hydraulic elevator, J. Fensom . . . . . . . . . . . . . . . . . . . . . .  362,070 Rock drill, electric, C. E. B .. ll . . . . . . . . . . . . . . . . . . . . . . 862,053 
Ice creeper, J. G. Skinner . . . . . . . . . . . . . . . . . . . . . . . . . . .  362,188 Rock drilling machine. J. Jennings . . . . . . . . . . . . ... ' . . .  362,089 
Indicator. See Alarm tndicator. Electrical cur- Rod. See Lightning rOd. 

rent indicator. Rod or bolt cutter, W. Woolgar . . . . . . . . . . . . . . . . . . . . .  362,187 
Injector. �'. Brunbauer . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  862,247 Rods, etc .• machine for straightening, M. Krumm 362,287 
Injector. McElroy & Connett . . . . . . . . . . . . . . . . . . . . . . . . 362.298 Roofing. machine for constructing two-ply or 
Injector. W. McShane . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 362,300 three-ply, P. Carey . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 862,202 
Inkstand, J •. C. G able . . . . . . . . . . . . . . . . . . . . . . . . . .. . . . . . . 862,lii4 Rooting. metaliic. L. L. Sagendorph . . . . . . . . . . . . . . . .  862,118 
Insulattng arul. other purposes. composition for, Roofing. metaliic joint for felt and other. J. D. 

S. H:Gibon . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 862.076 Brown. Jr . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 862.246 
Insulator pins. machine for turning, L. D. Frost . . &32,268 Rotary en�ine, C. M. Van Tine . . . . . . . . . . . . . . . . . . . . .  a62,194 
Iridium and product of the same. depositing, W. Rubber water bottles. stopper cap for. E. M. Dart 002.206 

L. Dudley . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  862.257 Running gear. G. S. Hellion . . . . . . . . . . . . . . . . . . . . . . . . .  862.077 
Jack. See Boot or shoe holding jack. Carriage Sash balance. W. E. Sandford . . . . . . . . . . . . . . . . . . . . . . . 862.135 

jack. Lifting jack. Sash fastener. W. R. Abrams . . . . . . . . . . . . . . . . . . . . .. . .  862,289 
Jean rack. V. M. Mosey . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 862,392 Sash fastener, D. M. Ferren . . . . . . . . . . . . . . . . . . . . .. . . . . 862,152 
J Oiner. nnlversal. T. Walker . . . . . . . . . . . . . . . . . . . . . . . . .  862,838 Sash fastener. A. �'. Garrood . . . . . . . . . . . . . . . . . . . . . . . .  862,209 
IOtchen cabinet, J. Huebl. . . . . . . . . . . . . . . . . . . . . . . . . . . . 36'2.1CO Sash fastener. C . S. Whipple . . . . . . . . . . . . . . . . . . . . . . . . 862,131 
Kitcnen cabinet, Lane & Acheson . . . . . . . . . . . . . . . . . .  862.388 Sawmill. band; Williams & Wilson . . . . . . . . . . . . . . . . . .  862.410 
Knapsack. H. C. Merriam . . . . . . . . . . .  . . . . . .  . . . . . . . .  862,302 Saw setting device, T. Richards . . . . . . . . . . . . . . . . . . . . .  862.181 
Kn ife "leaning machine. Evans & J ackes . . . . . . . . . .  362.261 Sawing machine, A. F'. Gillet . . . . . . . . . . . . . . . . . . . . . . . .  862,270 
l{ n i tting mnchine, circular, J. Adams . . . . . . . . . . . . .  362.411 Scarfs, neckties. etc., fastening device for, W. J. 
K n itting stockings, W. Esty . . . . . . . . . . . . . . . . . . . . . . . . . 3f;�434 Thompson . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  862,384 
Lamp bracket. S.  W. Macomber . . . . . . . . . . . . . . . . . . . . .  862.098 Scraper, foot. A. J. Warren . . . . . . . . . . . . . . . . . . . . . . . . .  862,237 
T�amp carrier, D. H. Faust . . . . . . . . . . . . . . . . . . . . . . . . . . .  362,069 Sea quieting apparatus, M. H. Dodge . . . . . . . . . .  � . . . . 862,255 
Lamp. electric arc. H. Pieper Fils . . . . . . . . . . . . . . . . . .  362.312 Seat. See Buggy seat. Water closet seat. 
J,amp filling·can. W. C. Winfield . . . . . . . . . . . . . . . . . . . .  862.4<4 Seed drill, broadcasting. J. Harbison . . . . . . . . . . . . . . .  862,157 
Lamp, Incandescent electriC. S. F. Van Choate . . . .  862,128 Separator. See Centrifugal separator. 
Lantern, R. H. r.J.'aber . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 36'2,a:U Sewing machines, hand operu.ting attachment for, 
Lasting machine. S. B. Ellithorp . . . . . . . . . . . . 862.369. 362.370 I,. W. McClung . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  862.296 
Lasting machine clamp. S. B. Ellithorp . . . . . . . . . . . .  362,371 Shaft brake. driving. E. H. Cottrell . . . . . . . . . . . . . . . . .  862,250 
Latcn, C. Henssler . . . . . . . . . . " . . . . . . . . . . . . . . . . . . . . . . . . Bb'2,276 Shaft hanger. G. H. Mackay . . . . . . . . . . . . . . . . . . . . . . . . . 362,291 
Latch, A. Hetu . . . . . . . . . . . . . . , . . . . . . . . . . . . . . . . . . . . . . . . .  862,079 Snafts. fastening wheels or pulleys npon. H. J. 
I,awn shears, G. M. Naumann . . . . . . . . . . . . . . . . . . . . . . .  862.104 Macklin . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  862.167 
Leather finishinLr machi r..e, G. A. Knox . . . . . . . . . . . . 362,286 Shears. See Lawn shears. Pruning shears. 
Leather splitting machine, W. E. Adams . . . . . . . . . . 862,412 Shears and punching machine, combined, J. 
Leather. substitute for, M. Zingler . . . . . . . . . . . . .. . . . . 862.139 S�ortz . . . . . . . . . . . . . . . . . . . . . . . . . . .  � . . . . . . . . . . . . . . . . . . .  862.468 
Lifting jack. E. Huber . . . . . . . . . . . . . . . . . . . . . . . . . . . .. . .  862.085 Sheet metal can. F. J. Deverall . . . . . . . . . . . . . . . . .. . . . . 362.254 
Lifting jack; T. Maxon . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  362,456 Sheet metal VEssels. machine for tin wiring the 
Lightning rod, E. O. Daniels . . . . . . . . . . . . . . . . . . . . . . . . .  862,064 edges of. E. F. Verde!. . . . . . . . . . . . . . . . . . . . . . . . . . .  : 862,471 
Lillhtning rods, multiple subsidiary ground termi- Shipping can. W. Neil . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  862.459 

nul for. J. W. Cole . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  362.062 Shoe fastening. W. Keppler . . . . . . . . . . . . . . . . . . . . . . . . . . 862,094 
Liquid separator, centrifugal. C. W. A. Koelke- Shoemakers, combination device, for. H. Rich-

beck . . . . . . . . . . . . . . . . . . . . .  . . . . . . . . . . . . . . . . . .  . . . . . .  862.449 mond . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  862,182 
Lock. See Hasp lock. Oar lock. Shutter worker, F. B. Mallory . . . . . . . . . . . . . . . . . . . . . . .  862.168 
Lock, G� E. Merriman . . . . . . . . . . . . . . .  , . ,  . . . . . . . . . . . . .  36'2,303 Sign, window, G. H. Babcock . . . . . . . . . . . . . . . . . . . . . . . . 862,350 
Lubricator. See Axle lubrIcator. Signal. See Car signal. Pressure signal. Rail-
Lubricator glasses. safety shield for, C. C. Hodges 362.445 way signal. 
Magnet. polarized electro. J. C. Wilson . . . . . . . . . . . . .  362.135 Signaling apparatus. electric. S. lliyne-Berline . . . .  862.216 
Mandolin. A. Bini . .  . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  862.417 Skate, roller, J. V. Rowlett . . . . . . . . . . . . . . . . . . . . . . . . . . . 862,478 
Measure. liquid. J. P. Muller . . . . . . . . . . . . . . . . . . . . . . . .  862.393 Slatc wiper. E. W. Puellmann . . . . . . . . . . . . . . . . . . . . . .  862.109 
Metal articles, machine for dreSSing the surfaces Sled, coasting. W. H. Penfield . . . . . . . . . . . . . . . . . . . . . . .  Bb'2.177 

of. 'I', Baum . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  ; 362,054 Smoking pipe, H. G. Schramm. . . . . . . . . . . . . . . . . .  • . .  362.119 
Mi�rometer /<auge. A. H. Emery . . . . . . . . . . . . . . . . . . . . 862.149 Soldering machine, W. M. Emmart . . . . . . . . .. . . .. . . . . 862.156 
Mlii. See Sawmill. Sole layin/< machine, C. E. Bolland . . . . . . . . . . . . .. . . . .  862.447 
Milling m achine, Holz & Mueller . . . . . . . . . . . . . . . . . . . .  862,082 Spectacles. J,. Hammel . . . . . . . . . . . . . . . . . . . . . . . . . . . . 862,377 
Motor. See 'Electric motor. Toy water motor. Spring. See Bustle spring. Vehicle .pring. 
Mower, lawn, C. Warren . . . . . . . . . . . . . . . . . . . . . . . . .. . . . .  362.339 Watch case spring. 
Mowing and reaping machine. A. P. Gillett . ;  . . . . . .  362,155 Spring clasp. L. Stein . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 362.189 
Mowin� machine pitman. 9. D. Brown . . . . . . . . . . . . .  362,058 Staples, implement for driving and clinching, 
Multipie switcn board. M. G. Kellogg . . . . . . . . . . . . . . . 362.217 Young & Wetze! . .  . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  362,846 

Sweat pad fastener. J. W. Albright . . . ••• • •
.
••.••• 862.348 

Switch. See Electric switch. 
Switch table and car replacer. Portable. A. 

Durieu . . . . . . . . . . . . •  , . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  862.259 
Table. See Switch table. 
Table, H. C. McDaniel . .  . . . . . . . . . . . . . . . . . . . . . . . . . .. . . 862.223 
Table. M. Merklin . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  862.172 
Table and bed combined. 1. M. Levy . . . . . . . . . .. . . . . .  862,164 
Table and cot. combined. F. M. Tribbey • . . . •••.• . .  862,470 
Telepnone support. S. Rosenblatt . . . . . . . . . . . . . . . . . . .  862.115 
Textile fabriCS. manufacture of. E. & E. Schep-

pers . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .. . . .  862.818 
Therapeutic strength-testing machine, electro, E. 

R. Whitney . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 862.183 
'I'hermostat. electric. R. J,. Guion . . . . . . . . . . . . . . . .. . 862.218 
Thill coupling. W. B. A llen . . . . . . . . . . . . . . . . . . . . . . . . . . 862.052 
Thill coupling. P. P. Schau . . . . . . . . . . . . . . . . . . . . . . . . . . 862.136 
Thill coupling. W. D. Stewart . . . . . . . . . . . . . . . . . . . . . . . 862.403 
Tide and current station, �'. I. Palmer . . . . . . . ... . . . .  862.175 
Tie. See Bag tie. 
Tire tightener, A. lske . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .. 862,382 
Tires to wheels. securing, J. Rigby . . . . . . . . . . . . M . . . . 862.111 
Tobacco cutter. rotary. A, M .  Whitney . . . • . • . •• ••. 862.345 
Top, musical. W. E. Robinson . . . •• . . . • . . .••••••• •••• 862,463 
Toy. S. Pinnell . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  862,397 
Toy. D. D. Whitney . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . bIl2.288 
Toy water motor. �'. E. Buddington . . . . . . . . . . . . . . . .  862.421 
Trace fastener, J. H. Higdon . . . . . . . . . . . . . . . . . . . . . . . . 862,080 
Track raiser, J. B. Latschaw •••• • • • • • • •••• . • . • . . . . . .  362,160 
Transplanter. G. L. Silsby . . . . . . . . . . . . . . . . . . . . . . : . .. . .  862.465 
Trap. See Animal trap. 
Trellis, grape. W. Norris . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 862,225 
Tripod head. W. D. John.on . . . . . . . . . . . . . . . . . . . . .. . . . 862.334 
Truck car, H. C. Hodges . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  862.446 
'I'ub. See Bath tub. 
Umbrella holder. E. Covert . . • . . . • . . . . . • . . .••. . • . • . . .  862.S64 
Valve attacnmellt for steam cylinders. L. Bou-

dreaux . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  862.418 
Valve, cneck. C. Lieb . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  862.166 
Valve gear. E. F. Spaulding . • . . . .  · . . . . . . . . . . . . . . . . . . . .  362.400 
Valve. steam, J.  J. Tonkin . . . . . . . . . . . . . . . . . . . . . . . . . . . 862.406 
Valve. water. G. & G. G. Campbell . . . . . . . . . . . . . . . . . 862,059 
VehiCle attachment for carrying oil caDS, et.c., C. 

Cohen . . . . ' . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  862.358 
Vehicle. extensible, C. P. Waldo . . . . . . . . . . . . . . . . . .  862,12J 
Vehicle running gear, S. Bnrdsall. . . . . . . . . . . . . . . . . 862,42'& 
Vehicle shifting rail. P. White . . . . . . . . . . .. . . . . . . . . . .  362,182 
Vehicle spring, �'. S. Palm .. tier . . . . . . . . . . . . . . . . . . . . . .  362,174 
Vehicles. adjustable runner for. H. Z. Baker . . . . . •  862.242 
Veneer box. S. F. Woodworth . . . . . . . . . . . .  ; . . . . . . . . . .  862.186 
Ventilator. P. R. Addoms . . . . . . . . . . . . . . . . . . . . . . . . . . . . 862,051 
Vise. E. H. Farmer . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  862,262 
Wagon reach. A. Sipger . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  862.231 
Wall decorations and signs, compound for, Kutz-

kan I< Otto . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .. . . .  862.162 
Wall paper, machine for bundling. S. M. Jackson .  862.279 
Washing machine. N. D. Fairchil d . ';  . . . . . . . . . . . . . . .  3e.2,372 
Washing machine, steam. Conkling & Fisher • •• • .  862,146 
Water closet seat, W. Burrows . . . . . . . . . . . . . . . . . . . . . .  362,424, 
Water, deodorizing tank. J. Van Ruymbeke . . . . . . .  862,235 
Water, obtaIning cyanide and ferro-cyanide from 

tank. J. Van Ruymbeke . . . . . . . . . . . . . . . . . . . . . . . . .  362.236 
Weatherboarding, machine for making metalliC, 

J,. L. Sagendorph . . . . . . . . . . . . . . . . . . . . . . . . . . . .. . . . . 862,117 
Weed cutter, vineyard, J. Porteous. . . .  . . . . . . . . . .  362,227 
Wells. apparatus for drawing water from, J. H. 

Bartlett . . . . . . . . . . . . . . . . . . . . . . . . . . .  :: . . . . . . . . . . . . . . .  862.352 
Wells, Cisterns, etc .• cover for, A. S. Kirby . . . . . . . . .  362,095 
Wheel. See Car wheel. 

. 
Wheel, J. �'. Appleby . . . . . . . . . . . . . . . . . . . . . . . . . . .. . . . . 862.142 
Wheel rim andltire. T. Warwick . . . . . . . . . . . . . . . . . . . . 862,472 
Wool. machine for washing. S. Davis . . . . . . . . . . . . . . . 36'Z.065 
Wrench, W. Humphreys . . . . . . . . .•• . . . . . • . . •• . • . • . • . .  862,27S 
Wringer. See Clothes wringer. 
Writing case. pOcket. Pember & Snedlgar •••• M . . . .  862.106 

DESIGNS. 
Badge. P. D. Keyser . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  17.294 
Belt stud tool. J. A. Greene . . . . . . . . . . . . . . . . . . . . . . .. . . .  17,306 
Card. W. A. Kelsey . . . . . .. . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  17,808 
Carpet. W. H. Dodlle . . . .  ' . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  '17.286 
Carpet, E. Fisher . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  17.288 to 17.292 
Carpet, H. Hunt . . . . . . . . . . . . . . . . . . .  ; . . . . . . . . . . . . . . .  " ',' 17.307 
Carpet. E. Poole . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 17.809 to 17,816 
Carpet, E. G. Sauer . . . . . . . . . . . . . . . . . . . .. . . . . . . . . . . . . . . .  17,817 
Carpet. C. W. Swapp . . . . . . . . . . . .  17.298 to 17.305. 17.318. 17,319 
Carpet. L. W. Valentine . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  17.� 
Carpets, etc . •  ornamental border for. E. E. John-

.on . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . ... . . . .  17.293 
Cigar ashes, etc., holder for, Putnam & Kirsch .. 

baum . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  17,296 
Picture or mirror frame. L. J. Eissler . . . . . . . . . '-. . . . . . 17,287 
Shirt front. ornamentation of a. H. Rosenbaum . . . .  17.297 
Shovel cleaner or knife. C. Legler . . . . . . . . . . . . . . . . . . . .  17.295 

TRADE MARKS. 
Clothes wringers. Empire Wringer Company . . . . . . .  14,Sb! 
Colfee, roasted. J. C. Schreyer. . . . . . . . . . . . . . . . . . . . .  . . .  U.300 
Deuims and other suitings. Schlaepfer. Ferber & 

Co . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .. . .  14,359 
Fever and ague and malaria cure. I. F. Mead . . . . . . . 14.346 
Ho.e, black. Brown. Durrell & Co . . . . . . . . . . . . . . . . . . . .  14,340 
Hosiery and underwear. O'Shea Brothers . . . . . . . . . . 14,347 
Mineral spring water, Manitou Mineral Water 

Bath and Park Company . . . . . . . . . . . . . . .. . . . .  14,354. 14,W; 
Mowers, lawn;Mast. Foos & Company . . . . . . . . . . . . . .  14,356 
Oil. lubricating. Lombard. Ayres & Company . . . . . . .  14,352 
Paints, rcady mixed, S. Hazlett & Co . . . . . . . . . . . . . . . . 14,344 
Petroleum. C. W. B. Weber . . . . . . . . . . . . . . . . . . . . . . . . . .  U,862 
Pills, B. C. Steele . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  14,861 
Pots and kettles. Palmer Manufacturing Com-

pan y . . . . .  . .  . .  . .  . . . . . . . . . .  . . . . . . . . . . . . . . . . . . . .  . . . . .  . . .  14.358 
Preserved fruits. W. T. Coleman & Co . . . . . . . . . . . . . . .  14.343 
Rings. knobs, gaskets. et.c .• moulded or compressed 

and containing asbestos. Johns Pratt Company 14.345 
Skin and complexion, cream for the. Acme Chemi-

cal Co . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  . . . . . . . . .  14.3:39 
Soap. family, J. Cervinka. . . . . . .  . . . . . . . . . . . . . .  . . .. . . .  14.342 
Specific for affections of the liver. W. �'. Shook . . . •  14.343 
Tea. G. Mann . . .  . .  . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  14.353 
Teas. Japan. Mourilyan, Heimann & Co . . . . . . . . . . . . .  14.357 
Whisky, Brace, Norris & Co . . . . . . . . . . . . . . . . . . . . . . . . . .  14,341 
W1ne, champagne. J. Somborn . . . . . . . . . .. . . . . . ... . . . . .  14,349 
Woolen cloth. Dassel Woolen Mills Company . . . . . .  14.350 

Music box, C. H. J acot . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 362.087 Steam, apparatus for separating oil and grease 
Musical chart. L. A. F. Bentayoux . . . . . . . . . . . . . . . . . . 862,388 from, S. Stuart . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  862,191 A Printed copy of the speciHcat!ons "nd drawing of 

N eedle and cord and mode of uniting the same. Steam boiler. W. H. Burdick . . . . . . . . . . . . . . . . . . . . . . .  862.422 any patent in th<\ foregoing Ii.t. also of any patent 
,combined. E. N. Gaillard . . . . . . . . . . . . . . . . . . . . . . . .  362,374 St.eam emiine, W. M. Henderson . . . . . . . . . . . . . . . . . • . .  362.078 issued since 1866,' wilf1>e furnished from this -office for 25 

Numbering papers, machine for. W. W. Colley . . . . 362.145 Stool, foldin�, H. F. Henry . . . . . . . .  ; . . . . . . . . . . . . . . . . .  062,379 cents. In orderin� please state the number and date 
Oar lock, A. H. 'I'ompkins . . . . . . . . . . . . . . . . . . . . . . . . . . .  862.405 Stopper. See Bottle stopper of the patent desired. and remit to Munn & Co . •  861 
Oil cans, air valve for, ' IJ. �. FoS:s . . : . . . . . . . . . . . . .  -. . .  362.072 Store service appara.tus. H. C. Hart . . . . . . . . . . . . . . .  362.443 Broadway, New York. We al80 furnish copies of patents 
Ores, machine for crushing. E. M. Bowick . . . . . . . . .  362,198 Store service apparatus, Hart & Yoe . . . . . . . . . . . . . . . 362.444 granted prior to 1866 : but at increased cost, as the 
Orl(an valve, T. S. Cline . . . . . . . . . . . . . . . . . . . . . . . . . . .  � .  862.061 Sto ... e, T. Burkhard . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  862,19!l specifications. not being printed. mu.t be copied by 
Organs, octave coupler for. A. H. Hammond (r). . .  10.832 Stove door. J. G. Smith . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  362.325 hand. 
Organs, pedal cover for. J. S. Foley . . . . . . . . . . . . . . . . .  862,266 Strainer for culinary vessels. J. M. Lewis . . . . . . . . . .  862.097 Canadian Patents may now be obtained by the 
Packing. rod; A. Bradford . . . . . . . . . . . . . . . ; . . . . . . . . . . .  8b'2,855 Stuffing box. J. E. Denton . . . . . . . . . . . . . . . . . . . . . . . . ; . .  862.867 . Inventors for any of the inventions named In the fore-
Pad. See Harness pad. Hoof pad. Sugar making purposes, evaporator for, S. T. going list, provided they are simple. at a cost of $40 
Paper bag and 1100d. holder. N. E. Drake . . . . . . . . . .  862.256 Eskew . . . . . . . . . . . . . . . . . . . . . . . . . . . .  ; . . . . . . . . . . . . . . . . .  862,068 each. If complicated. the cost will be a little more. For 
Paper, stretchinl1 and drying frame lor sensitized, Suspender end. E. Lamb . . . . . . . . . . . . . . . . . . . . . . . . . . .  862,290 f,,:: Instructions addreas Munn & Co .. 361 Broadway, 

'E. S. Crowell . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 862,429 Suspension deviC'e. F. Metzger . . . . . . . . . . . . . . . . . . . . . 862,1J(K New york. Other foreign patents may also be obr&lned. 

Insid" Page, each ineertion - - - 71> cents a line. 
Back Palre, each i n se.·tioll - - - $1.00 It l i lle. 

The above are charRes per agate line-about eight 
words per line. This notice shows the width of the line, 
and is s.�t in agate type. Engravings lnay head adver­
tisement, at the same rate per agate line, by measure­
ment. as the letter press. Advertisements must be 
received at publication office as early as '11hursday morn­
ing to appear in next issue. 

SEBA!I}��dc�w�r� CO'S 
LATHES���e� 
Drill Presses, Chucks. Drills, 
Dogs, and maChinists' and ama­
teurs' outfits. Lathes on trial. 
'Catalogues mailedl�oiin�::���i;���f�R���1I 

1 65 W. 2d St., (; 

E LECTRICAL Edward P. Thompson. Solicitor 
• of Electrical Patents, 3 Beekman 

Street, N. Y. Write for testimonials and instructions. 

ALLE���E:.l I;ASTINGS Ff\.£.M_S�ECIAL ER N S  
� '�=-AB AND FI N E  GRAi I R O N  ALSO  ST E E L  

C; DEVLIN ., CO f , ,·E  TINNING JAPA-N p,A!!�," 
1 f\,) l.I\: F IN  I 51-1 IN", • NING A-, I  fHOM LEH IGH AVE & AMERiCAN Sf PHIlA '--..!'.� 

INGERSOLL ROCK DRILL CO., 
10 PARK I'LAOE. NEW YORK. 

I m proved " Ecl i pse " 
JEl.. C> C K.  X> I4. x x.  L 1!iiI . 

Si!&rng�iniQ�a�iv���elin�Ub
:�:t� 

drilling, and for a)l kinds of rock ex .. 
cavation. 

o�s�Y�ife�;, ���:� tn�R H��:rp��:; �oJst�e��e
r�yic

M��r��in�:�f:��;: 
Send for full descriptive Catalogue. 

OUTLINES OF A NEW ATOMIC 

�::°Zt(�C
p�£���� ��i�1i �o��iE��nnE�;!�ft�[�rt�; 

¥reat change in the nomenclature or teaching or chem­
Istry. Contained in SCIENTIFIC A MERICA.N SUPPLE­
MENT. No. 1>61>. Price 10 cents. To be had at this 
office and from all newsdealers. � Print Your Own Cards ! 

Press $3. Circular size $8. Newspaper size $44 
Type setting easy, printed directions. Send 
2 stamP!3 for Jist presses, type,e.tc., to fa�tory. 

_ KE L:,;EY & C O . ,  Mer.den, Coun. 

Eight Light Dynamo 
As illustrated in' Sci. Am. of 

April 23, and 30. 1887. 

(Jomplete lIa�hiDes or (JISt­
iDgs fUlJ!,islied, also Wire 

fOl' the same. 
Address, W. S. BISHOP,� 

95 GRAND AVE •• 
New Haven, Conn. 

ALCOHOL. SWEET POTATO. - AN 
account 01 a new Industry recently established at the 
Azores-that of the distillation of alcohol from raw 
sweet potatoes. Contained in bCIENTIFIC AMEHICAN 
SUPPLEMENT. No. 1> 7�. Price 10 cents. To be had at 
this olllce and from all newsdealers. 

CATALOG. u�rRe:E TO ANY AD D R E SS e.. 

'��dfi�tl1 
� � � � 

I M i n era l L a n d s  P rospected . I Arte.ian Wells Bored. Superior Stationary En­
gines, special1y adapted to Electric IJigbt purposes. 
BuiJt by P A. DI.AMOND DRILL Co., Birdtlboro, Pa, 

EXC1!]LLENT BLACK COPIES of anythlmg writte,. or drawn with tlII'II/J Pen (or Type Writer) by the Patent 

AUTOGOPYIST Only equaled by 
Lithography. 

Specimens Free. 
AUTOCOPY15T Co . •  166 William Street, New York. 

To Business Men. 
The value of the SCIENTIFIC A MERICAN as an adver­

tising medium cannot be overestimated. Its circu1ation 
is many times greater than that of Rny similar journal 
now published. It goes into al1 the States and r.J.'errito ... 
ries, and i9 read in all the principal libraries and reading 
rooms of the world. A business man wants something 
more than to see his advertisement i n  a printed news­
paper. H� wants circulation. 'J1hiR he has when he 
advertisea:in the SCIENTIFIC AMERICAN. And do not 
let the adivertising agent intiuence you to substitute 
some other 'paper for the 8£'lENTIFIC AMERICAN. when 
selecting a list of publication!:; in WU Len yuu deCIde It is 
for your interest to advertise. This is frequently donet 
for the reason tnat tne agent g-ets a larger eommis8ion 
from the papers having a small circulation than is allow­
ed on the SCIENTIFIC AMERICAN. 

Ifor rates see top of firRt column of this page, or ad­
dress 

MVNN & CO.,  Publisb prs, 

361 Brondway, New Y ork. 

Edco Sys"te:n:l. Of Arc and ] Ilcandescent I.il1ht i ng. 
Electric I ,taht Rnd I""owe)'. 

' 
Moto .... , Dynamos. J.amp •• and Batteries in all varIeties. 

Electro-Dynamic Co., �24 Carter St . •  Philadelphia. 
W.W. G rlllCom, (Jonsulth,g Electrical Encloeer. 

© 1887 SCIENTIFIC AMERICAN, INC.
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A PRACTICAL TREATISE ON PETROLEUM, 
COMPRISING 

ITS ��;,rfiIs��i?�?3�E:��:�'�����, .f>igi/!IBU-
NOLOGY, USES AND TRANSPORTATION, 

Together with a 
DESCRIPTION OF GAS WELI.S, THE ApPLICATION OF 

GAS AS FUEL, ETC. 
BY 

BENJAMIN J. CREW. 
With an Appendix on the Product and Exhaustion of 

the Oil ll.egions and the Geology of Natural Gas in Penn. 
sYlv�la and New York. By Charles A. Asbburner, M. 
�l�efp

h!eologist In Charge Pennsylvania Survey, 

IIlasu'atell by 70 engt'nviuKs and 2 plates. 
In one volume, 8vo, 508 psg-es, price $4.50. 

�l!�u1�fc,.r;�,;'!;f:% .. u;:t;;; t�lIa=�otn � ��t fr;r;tJ':::=;::l or;,..':i:r� �lfjCWnti}ic Books, 96 pages, 8"0. aoo OWl" other Oatalogtws, the whole covering 
_ry branch of Science applit.d to the Arts, sent fre. ana 
free of postage to anll one if, anll part of the world wlw 
will fll1'ni8h htiB add,. ..... 

H E N R Y  CAR E Y  BAI R D  &. C O . ,  
INDUSTRIAL PUBLISHERS, BOOKSELLERS & I1I1POltTERS 
810 Walnat Stl'eet, Philadelphia, Pa., U. S. A. 

SC I E N T I F I C  B O O K  
C A T A LO C U E, 

J UIST PUBLISHED. 
in��o��: �:��r�Nh��:rl�

i
gllr�J:�t �(�M:Jt:�, Wflfg; 

mailed tree t.o sny address on application. 
MUN N & CO.,  Publisbers Scientific American, 

;un B1'oadway, !S ew YOl·k. 

Ititufifit �tutri tau. 
R U  B B :E R B  E L T I  N C ,  P A C K I  N C, H 0 8 E .  

Oldest and 1.arlreBt Manufactnrers in the United States. ��� VULCi\.NIZED RUBBER FABRI"S 
� For Mechanleal Purposes. 

.A.i.r Brak.e El:oae 
A Specialty. 

R U B B E R  MATS, 
R U B B E R  M ATT I N e  

A N D  STA I R  T R EADS. 

NEW YORK BELTING & PACKING CO., 15 PARK ROW, N. Y. 

�?�� O�E��:���p�r��,;,.. Branches :  167 Lake St .. Chicago ; 308 Chestnut St., Phil.. 62 Summer St., Boston. 

H O I ST I N G  E N G I N ES and Boilers for every possible 
duty. 

New catalogne ready. 
LIDGERWOOD :MANUFACTURING CO., 96 LIBERTY STREET, NEW YORK. 
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T r a n s m i s s i o n  of P o w e r . 

lS u s p e n s i o u  B r id ll' e s ,  
T r a m w a y s ,  

and other applications of 

Co. 
WORKS Rnd OFFICE, TRE N TON, N. J. 

New York Office-COOPER, HEWITT & Co., 17 Burling 
Slip. Pbiladelphla Olllce-22 and 2!North �'ourth Street 

A SYNOPSIS OF ALL THE KN OWN 
Anresthetics, with their pbysical and physiological pro­
perties, and anresthetic value. By B. W. Richardson, 
M.D. Contained In SCIENTIFIC AMERICAN SUPPLE­
MENT, Nos. 1) 1 /i  and 1)16. Price 10 cents each. To be 
hJJd at tbis office and from all newsdealers. 

AI ENTS wanted to canvas busi ness houses for a 
New Account BOOk. 1!!13 to 81/i made 

daily bS; energetic parties. For sample sheet.Bnd 
\ all partICulars, addre5s, S P E G I A L MAC H I  N E R Y H. W. PAMPHI�ON' Publis'r, 30 Bond St., New York. 

For Grinding and Polishing CHARTER S GAS HNGINH. 
Onea, (ladb • ...,. IrC.., hie._and a .. lIfn, he. 

�� makes Old I Price .81.70. 80.oo for3 pajra.  
• .......,.. appear ....... By maU 2.00, 6.oofor3_ 
E. O. THOMPSON, �B=::' i�Y� WHOLESA�E DEPOT : J. C. McCARTY&: CO. 97��'W�oo��et 

Trade List and Circulars on application. 

· NOVELT IES WANTED . �M't¥gAiltN 
CIRCUI.ARS per month in NEBRASKA and IOWA, 
and want Novelties. O. H. GORDON & CO., 

P. O. Box 476 Omaha, Nebraska. 

Wa.ter Wheels New a.nd Second Rand 
Address FLENNIKEN TURBINE CO., Dubuque, Iowa. 
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cessful experiments In preserving food With it. Con­
tained in SCIEN'l'IFIC AM.ERICAN .SUPPLEMEN'r, No. 33� . . PrIce 10 cents. To be bad at this olllce and from 
all neWSdealers. 

Manmaetured by The Somersworth lIIaehlne 4l0., 
E. El.. � .A.El.E, .A.5't • •  

154 Lake Street, CHICAGO. 

Write for Circulars. 

W 
Encyclo-

E 
Diamond 

L 
Book free, 

L pedia of Drills and 25C. for 
700 Engrav Lightning mailing it. 

ings of Hydraulic American . W E L L  WELL Well Works, T O O  L S, Machines. iarora, lJI, 

DEAFNESS RELIEVED 
AT SMALL EXPENSE. 

For full particulars call on or address 
EDW. A. WILLIAMS, 10 E, 14th, N. Y • 

W O O D W O R K I N G  
MACHINERY 

FOR 

The safest, most rellsble and economical Motor In 
existence. 

Iudepen dent of Gas Works ond Macllines. 
2 to 25 H. P. So It can be used anywhere • 

M a kes Its Ow n Cas 
A T  COST OF ABOUT 

66 cl'nts per II Feet. 
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Engines. 
Chicago Agent : H. H. LATHA1I1, 

115 Monroe Street. 
New York House : 112 Liberty 

_:.......:. _____ 1 Street. 

Williams & Orton Mfg. CO. 
P. O. Box 148. STERLING, ILL. 

AGENTS WANTED (Samples FREE) for 
))r. IScott's beautiful �:Iectl"ic Cor. 
sets Bru shes, Belts, Etc. No 

r���.qUiCk se;:; sI;�r����Y�i'3
en
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()hair. Furnitu �e aud 
Cabinet Mil l s, Pattern 

lUaJ,el"S' use, etc. 

���=== Rollstone Machine CO. OF THllI · 
48 Water st., Fltchborg, Mas.. J drutifi' � mrritau 
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C 0 N S U M PT· ION Throat BroD. olllqe and from aU newsdealers. 1101. iIiIportaDt to us tbat you mention this p.per. 1i2 1'\ u mber. a Y eat·. . . ���E��:;'� This widely circulated and splendidly Illustrated 

='io�':'� 
We 

�� ��,,":;=·!.W�¥'t�':,;w�';'"!r P U L L E Y 8 H AN C· E R 8 PROGRESS MAOHI NlG �ORKS. paper is publisl.ed weekly. Every number contains six. 
our .. . rePl"dies Ctl send sam. p. 1e bottl. es free With treat- , , .A.  & F EE.O"VV'N teen pages of useful infoIlnation and a large number of 
ise'.d< tHrecti6n8'l@l�bom.e�tnwl . . ·Giye 

etPt"e¥B. F R'I C T I ON C L-U Te -H E S • •  ., original engravings of new inventfons and discoveries, 
o1l1Ce. DB.NOETLll'IQ&ClO.,l! ' .• ��,� , 

. •  44 E'"arls. E'"l.aoe. lSI". ""'Ir'. representinl'( Engineering Works, Steam Macblnery 

D
� - ' New Inventions,. Novelties in Mechanics, M8nllf�lctJIre8. 

C· · ·URE FOR E·· ·A· · · . F· Chemlstry, l!;lectricity Telegrapby. Pbotograpby, Archi-

PxCX'S PATENT lJn>ooVED CUSmONED·EAB Daulls Perre.tl1 · T H E " C O R T O N " B O I L E R .  All Classes o f  n eade.'. find I n  the SCIENTIFIC 
T H E  . .  . . . H 0 US E HEAT  IN G BY 1I!iI'X':J!J.a.:M:� TRIUMPHANT SUCCESS I I tecture, Agriculture. Horticulture, NatUral Dlstory, etc. 

� ���D���gJ:,."b't.0:!'d�"wwo��Of ��.'.'�"'i'tl , . Tubular, Sectional, Self.Feeding. New circulars . AMERICAN a popular resume of the best scientific in· 
conversation and enn whispers heard �nclly. Send for GORTON & LIDGERWOOD CO., 96 Liberty St., N. Y. formation of tbe day; and it is tbe aim of the publishers ��x,���=IPo�·������ to j)resent it in an attractive form, avoiding as much as 
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reading. It is promotive of knowledge and progress In 
every community wbere It circulates. 

'l'beir Cost lleduced. 
The expenses attending the procuring of patents In 

most torelgn countries having been considerably re­
duced the ob.tacle of cost Is no longer in the way of • 
large proportion of our Inventors patenting their inven. 
tlons abroad . 

CA NA /)A .-The cost of a patent In Canada is even 
less than the cost of a United States patent, and the 
former mcludes the ProVInces of Ontarlu, Quebec, New 
Brunswick, Nova Scotia, British Columbia, and Mani. 
toba. 

The number of our patentees .who avail themselves of 
the: cheap and easy method now offered for obtaining 
patents in Canada Is very large, and is steadily Increas. 
iDg. 

E !S G I  • .  l !SD.-The new English la.w, Whlcb went Into 
force on Jan. 1st. 1885, enables parties to secure· patents 
in Great Britain on very modArate terms. ABritisb pa.­
tent incfudes England, Scotland, Wales,Ireland and tile 
(''hannel Islands. Great Britain Is tbe acknowledged 
financial and commercial center of the world. and her 
goods are sent to every quarter of the globe. A good 
invention is likely to realize as much for· the patentee 
iL. KIJ,Ifland as Ilis Unitl'd �tes 'patent prOduces for 
him at hlJ'me. and the .. rial! 008t now renders It possible 
for almost every patentee in this country to secure a pa· 
tent in Great llrltaln, where his · rights are as well pro. 
jected as In the United states. 

OTHER COUNTIHES.-Patents are also obtained 
on very-reasonable terms In France, Belgium, Germany 
Austria, Russbl. Italy. Spain (tbe latter includes Cuba 
anll all the other Spanisb Colonies), Brazil, Britlsb India 
Australia, and the other British Colonies. 

An experience of FORTY years has enabled the 
publishers of 'l'HE ScIENTIFIC AMEltWANto establ1sh 

competent and trustworthy agencies In all the principal 
foreign countries, and it bas always been their aim to 
have tbe business of their clients promptly and proper. 
IY done and their Intere".s faithfully guarded. 

A pampblet containing a synOpsis of the patent laws 
< f  all countries, including the cost for each, and othe 
information useful to persons contemplatmg the pro· 
cUrIng of vatents abroad, may be h8d on application to 
this olllce. 

.UINN & 1"0 .. Editors and Proprietors of THE SCI· 
J:NTJI'IC AJIIERICAN, cordially invite all persons desirln" 
any Information relative to patents, or the registry of 
trade·marks, In tbls country or abroad. to call at their 
olllees, 861 Broadway. Examlnatlou of Inventions, con­
BultatlOn; anil ·advlce free. Inqliirles by mall promptly 
answered. 

Address, lUUN!S & CO., 
Publishers and Patent SOlicitors, 

S61 Broadway, New York. 
BRANCH OFFICES: ·  No. 622 and 6'M F Street, Pacific 

Building, near 7th Street, Washington, D. C. 

Wl'l'HERBY, RU66 & RICHA RDSON. ManufacturerB 
of Patent Wood Working MachInery of every descrip­
tion. Facilities unsurpassed. Shop formerly occupied 
bv R. Ball & Co., Worcester. Mass. Send for Catalogue. 

CEO. W. MARBLE, Sole Manu­
factu rer of TOI<: A4lMK WIlEN4lH. 
. The best2f
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PEBFEC'l.' 
NEWSPAPER FILE 
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and price redu('ed. �ubscribers to the SCIENTIFIC AM. 
ERICAN and .scIENTIFIC A1I1ERICAN SUPPLEJIIENT can be �J'JI'i,� f�h

�� P
rl

�e��N::��rA\;.°T t!��l�: 
.. SCIENTIFIC AMERICAN," In Idlt. Necessary for 
every one who Wishes to preserve tlie paper. 

Address MUNN & CO., 
Publishers SCIX.','I'Q"IC A lKJI1lT�. 

PATENT FOR SALE. THE ADAMSON CO., 
Patent SOliCitors, MunCie, Ind. 

ARTESIAN WELLS.-A PAPER BY 
c. W. Dailey. describing the method of drilling and 
boring artesian wells as practised In the United States. 
lliustrated With 45 figUres of tools and appliances. Con­
tained In SCIENTIFIC AMERICAN SUPPLEMENT, No. li06. Price 10 cents. To be had at this olllce and from 
all newsdealers. 

W!TERBURY MA.�LE!BLE IRON 4l0MP!NY, 
W A T E R B U RY, CON N .  

AN D 
MALLEA.BLE 

GRAY 
CASTINGS. 

FITTINGS Cor STEA.ltI. G A S  &; W A.TER. 

ASPHALT MASONRY FOR ENGINE 
Beds.-Br L. Malo. Description of tbe author's system 
of bltummous mason�beds�o deaden the vibrations 
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PrIce 10 cents. To be had at this olllce and from aJ I 
newsdealers. 

P H O N OC R A P H Y  S°':-!��tO;;�t!cd 
Works for self-instruction, by Benn Pitman and Jerome 
B. Howard, for sale by all bookselers. Catalol'(, alfa­
bet and ilustrations sent fre. Adress 

Phonographic Institate, Ciucinnati, Ohio. 

THE BEST STEAM PU M P. 
Van Duzen's l·atent StealD l'IIII1P. 

Incomparable in cheapness nnd elll· 
clency. Needs no care or skill j cannot 
get out of order ; has no moving parts. 

A Supel'iol' Fh'e l:Jn mp• 
Instantaneous and powerful� ever ready. 
A vatlable, wherever steam pressure ca.n 
be had. for pumping any kind of liquid 
(hot, cold, sandy, Impur
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ete.). We make ir� ��
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State for what purpose wanted and send for Batalogue 
. of "  Pumps." V au ))uzen & Tift, Cincinnati, O. 

P I P E  C O V E R  I N G S 
Made eutlrelY of AISBESTOS. 

Absolutely Fire Proof. 
BRAIDED P!CJIDG. BULL BOARD, SHEATHING, 4lEMENT, F1BKE AND SPJo:4lULTIES. 

o�.a.x.JY::lillEI.lI!iI-_PENO:m OC».. FOC»T E. aT� _T., N. Y. 

SHAFTING DEPARTMENT CQuplings, Hangers, Shafting, Pulleys. 
ED ISOI MACHIIE WORKS. Sal_room, �9��; �;iW��: New York. 

I CE & REF R I G E RAT I N G M"chlnes. York Pa. 
tent. YORK lUFG. CO .. Yora. l'a. 

TerlDs of SUbOCl·lption.-One copy of the SCIEN­
TIFIC AMERICAN will be sent for on. lIear-52 numbers­
postage prepaid, to any subscriber III the United States 
Or Canada, on receipt of tlIree iloi lo)'. by the pub· 
IIshers ; six months, $1.60 ; three months, $1.00. 

C lubo.-One extra copy of the SCIENTIFIC AMERI­
CAN will be supplied gratis for every clUb of j!v • •  ubscrfbtTs 

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

The safest way to remit is by Postal Order. Draft, or 
Express Money Order. Money carefully placed Inside 
of envelopes, securely sealed, and correctly addressed, 
seldom goes ast ... y, but is at the sender's risk. Ad­
dress all letters and make all orders, drafts, etc., pay· 
able to 

. 
:t:va:'O"NN &. COo. 

36 1 B roadway, N ew York. 
T JB: E  

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

THE SCIENTIFIC A1I1ERICAN, but is uniform therewith 
in size, every number containing sixteen large pages. 
THE SCIENTIFIC AMERICAN SUPPLE1I1ENT is publlsbed 
weekly, Bnd includes a very Wide ran!(e of contents. It 
presents tbe most recent papers by eminent writers in 
all the prln31pal departments of Science and the 
Useful Arts, embracing Biology, Geclogy, Mineralogy, 
Natural History, Geol<raphy, Archreology. Astronomy, 
Chemistry, ElectriCity, Ligbt. Heat, Mechanical Engi. 
neering, Steam and Railway Engineering, MinIng, 
Ship Building, Marine Engineering, Photography, 
Tecbnology, ManufactUring Industries, Sanitary En­
gineering, Agriculture� Horticulture, DomestiC Eeono .. 
my, Biography, MediCine, etc. A vast amount of fresh 
and valuable Information pertaining to these and allied 
subjects is given, the wbole profusely illustrated with 
engravings. 

The most imp6f"tant Enaineering Works, �I echanisms, 
and Manufactures at home and abro&d are represented 
and described In the SUPPLEMENT. 

Price for the SUPPLEMENT for the United States and 
Canada. $5.00 a year, or one copy of tbe SCIENTlF£C A1I1 • 
ERICAN and one copy of the SUPPLEMENT, botb mailed 
for one year for $7.00. Address and remit by postal 
order. express money order, or check, 

MUNN & Co., 361 Broadway, N. Y., 

Publishers SCIEN'j'IFIC A1I1EltICAN. 
To )(o1"ei "n lSubsc)·iben.-Under the facilities of 

the Postal Union, the SClE"TIFIC A1I1ERICAN Is now sent 
by post direct from New York, with rel'(ularlty, to. sub· 
scribers in Great Britain. India. Australia. and all other 
British COlonies ; to France, Austria, Belg1um, Germany, 
RUSSia, and all other European States ; Japan. llrazU, 
MexiCO, and all States of Central and South America. 
Terms, when sent to foreign countries, Canada excepted, 
'4, gol:l, for ScIE"TIFIC AMI<RICAN, one year ; $9, gold 
for both SCIENTIFIC AMERICAN ani SCPI'LEJIIENT tor 
O'le year. This Includes pcotall:ll, which we pay. Remit 
"r 1lO8tal or expreBS money order. or dl'aft to ",'dor of 

biUtlN .l; CQ., lI61 B�w&J. New YOl"Ir. 

© 1887 SCIENTIFIC AMERICAN, INC.
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JENKINS BROS. VALVBS. 

THE ENDORSEMENT OF FIRST-CI,ASS ENGINEERS AND MECHANICS THROUGHOUT T!lE COUN�RY has fully de- THE AMERI�AN BEU TELErH�NE ��. 
Inside l'age, each insert i o n  -.. _ ... .,. �) cents a IilJe. 
Back Page each insel'lion _ _ _  $1 .00 a line. monstrated these valves to possess the following advantages over'iI;ll other valves now ill USe : 

1. A perfectlr tight valve under any and all presS'U"'8 of oteam. Otl8, rrr gases. 
2. Sand or grlt of any kind will not injure the seat. 
3. You do not have to take them off to repaIr them. 

95 M I LK ST. BOSTON,  MASS. 
The above are cbarges per agate lIne-about eight 

words per line. This notice shows the width of the line, 
and is set in agate type. Engravings may bead adver­
tisements at the same rate per agate line. by measure­
ment, as the letter press. Advertisements must be 
received at publication office as early as Thursday morn­
ing to appear in next issue. 

4. They can be repaired by any me�haniC in a �ew minutes: 
5 The elasticity of the Disc allows It to adapt ltself to an lmperfect surface. 
In Valves having ground or metal seats. should sand or grit get upon the seat, it Is Impossible to make them 

tight except by regrinding, which is expensive if done by hand, and If done by machIne soon wears out the valve, 
and in most cases they have to be disconnected from th� pipeR, oft·en costing more than a new valve. The :Jell-kins 
Discs used in these valves are manufactured under our u;oo patent, and will stand any pre88'Ure of steam, oils, 0'1' acids 

JENKINS BROS .. 71 John St., N. Y. ;  105 Milk St., Boston ; 13 So. Fourth St., Phila. ; 54 Dearborn St., Chicago. 

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

THE TEST OF T H E  ROADS 
FOR TEN YEARS, 

By the majority of A merican riders 
of first.class machines, proves the 

CO L U M B I A 
BICYCLE & TRICYCLES 

sUPERIOR TO ALL OTIIERS. 
Illustrated catalogue sent free. 

43 Lincoln St.. POPE MFG. CO. , Boston, New York,Chicago, Hartford. 
Eoston, Uass. 

COMPRESSED AIR FOR T RAMWAYS. 
-A paper by Norman Selfe, discussing the compars,tive 
merits of compressed air under high and. low pre�Rures, 
as a motive power for street cars. Contained in SCIEN­
TIFIC AMEL<ICAN SUPPLEMENT, No. ;') ;') 3 .  Price 10 
cents. To he had at this office and from all newsdealers. 

Address : The American Writing 
Machine Co" Hartford. Conn./ 

New YorK Office, 237 Broadway. 

STEAM ENGINES.  
Horizontal and Vertical. 

D r e d g i n g  Mach lnet·y, 
F l on )'. Powde)" Slale and 
F l i n t  iU i l l lUachinet·y, Tur­""5�:;z,"""7-==;;:=- bi lle Ware .. W heel •• 
York Mfg Oo., York, Pa. U. S.A. 

THE SIEGE OF ALEXANDRIA BY 
Julius Cre,ar.-By Rear. Admiral Serre, of the French 
Navy.-The situation of ancient, as compared with modern. Alexandria . Cresar's account of the siege of the 
city. Deductions to be drawn from the account. Ulus­tmted with one bngraving and two maps, Contained in 
S('IE�'l'IF IC  AM�-':RI('AN SCPPLEMENT, No. a 06. Price ]0 cents. To be had at this office and from all news­dealers. 

AIR, PURIFICATION OF. - BY D. 
Prince, M.D. An experimental study in relation to the 
Temoval from the air of the dust or particulate material. 
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TIFIC AMl!�ltICAN SUPPLEMENT, No. 569. Price 10 
cents. To be had at this office and from all newsdealers. 

THE ECLIPSE OF ALGOL, WITH THE 
latest Determinations of its Distance and Dimensions. 
-By Royal B. Hill. An interesting account of recent 
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How a cardboard model of the phenomena of fts eclipse 
may be made. W ith 8 figures. Contained in ScmNTIFIC 
AMERICAN SUPPLEMENT, No. :i;')S. Price 10 cents. To 
be bad at this office and from all newsdealers. 

M ICR OSCOPES · Telescopes, Spectacles, Barmn. · ters, Th6'1'mometersJ Photo-
9r.apltic Outfits for Amateurs, Opera GlasseDJ cf;c. 
W.H. W ALIUSLEY &: CO.succeasorstoR.&J. 

Beck. Philadelphia. I11us. Price List free to any address. - ------------
COMPRESSION OF AIR.-DESCRIP· 
t10n of Messrs. DuboiS & Francois' improved air com, 
pressing machine, devised for the use of the 1arger in .. 
dustries and for mining purposes. With S figures, illus­
trating the apparatus in plan, elevation and detail. ContaIned in SCIENTIFIC AMICRICAN SUPPLEMli:NT. No. 43;}. Price 10 cents. To be_had at this office and from 
all newsdealers. 

Address JOHN A .  ROEBJ.JNG 'S SONS. Manufactur 
ers, Trenton, N. J. , or 117 Liberty Street, New York. 

Wheels and Rope for conveymg power long distances. 
Send for circuJar. 

ARMATURES.-A PAPER BY R. FUGE 
describln!!: the usual method of winding armatures. 
With 7 figures. Contained in SCIENTIFIC AMERICAN 
SUPPLEMlCNT, No. ;') ;')9. Price 10 cents. To �8 had at 
this office and from all newsdealers. 

THE CURTIS 
RETURN 

S'J:'E� 'J:'�J?_ 
For returning steam condensed un­
der pressure automatically into the 
boiler, whether taken from above or 
below the boiler lever, without loss 
or waste. Manufactured by 

iiiII"-'I'HP. CURTIS REGULATOR CO., 
BOSTON ,  MASS. 

Send for Circular No. 1 9. 

AMMONIA SULPHATE.-A PAPER 
by Watson Smith, F.C.S .. descrlblnll.Gruneberg's ap
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PL>:MENT, No. :}66. Price 10 cents. To be had at this 
Office and from all newsdealers. 

U N E'QUALED 
For House, Barn and 
and all outbuildings. An;fbody Can Put It 0 .. 

PRICE LOW. 
Write for Sample and Book. 143 Duane !!ot •• N. Y. City. 

I N DI A N A  PAI N T  de. ROOF I N C  CO. S H E PA R D ' S  NEW 560 
Serew-Cntting Foot Lathe. ,. 

Foot and Power Lathes, Drill 
Presses, Scroll-saw Attach­
ments, Chucks. Mandrels, Twist 
Dril l s. Dogs, CaHpbfs. etc. 

GAS ENGINES. 
Lathes on trial. Lathes on 

payment. !���aiii=�� Senll for catalogue of Outtits .. for Amateurs or Artisans. 
Address H. L. Shepard, Agent, 134 E. 2d St.,Cincinnati, O. 

l\{ention this paper. 

� 
FIRE AND WATER-PROOIi' BUILDmG FELT. 

FIRE-PROOF PAINTS, STEAM PACKINGS, BOIL1iB 
COVERINGS. ETO. 

Samples and descriptive Price List free by mall. 
II. W. JOllNS !.t'F'G CO., 87 UAIDEN LANE, N. ! • 

PAT E N T S .  
MESSRS. MUNN It CO .. in connection with the publi­

catIon of the SCIENTIFIC AMERICAN. continue to ex .. 
amine improvements. and to act as Solicitors uf Patents 
for Inventors. 

In this line of business they have had forty-eme year.' 
experience. and now nave unequalea faciliUes for the 
preparRtlOn of Patent Drawing-s, Specifications, and the §���:;,\��riagJ. !gtt�a;�?:� 66�nrri���

t
�l:s::!

e
MuU�

i�
e
: 

Co. also nttend to tbepreparation of Caveats. Copyrights 
for Books. -Labels, Reis8ua!. Assig-nments, and Reports 
on Infringements of Patents. All business intrusted to 
them is done with special care and promptness, on very 
reasonable terms. 
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Best in prinCiple, workmanship, and materials.. . 
An unequaled sm;\ll Motor It<I!W*ed to all lH!eS; . .. '  . When the motor 18 DQt at work, the exp§nse of running it ceases. Simp�e, �afe, Econolll icnl, Dal l·able. 'N o :exu'a in surance. Four SIzes: .!  H. P., � H. P . •  l man power, and Dental Engine. These EngInes are espeCially suited for Gasoline Gas for country use. IB'" Senti lrrr I UUBtraU'.d (Jatalogue. · ' . ! 

ECONOMIC GA.S ENGINE COMPANY, 
OftIce and Salesrooms 84 :J:>:IiIY ST. 1'Iir. Y. 

CAPILLARY ATTRACTION.-AN IN-
teresting jlaper by William' Thomson, . discussing the 
question whether the attraction between any particle 
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distance. when the distance between the _nearest points 
of the two bodies is d iminisbed by various degrees. 
With 30 figures. Contained In . SCIEN'l'IFIC AMERICAN 
�Zb�1:'a'J�t1hfs°�ifl�:�:J'�rg:!h ::�:dt�?:��

s each. 

crEARN$� 
V, r 1m:1Nf��lim:Jt; 
LOW IN PIlIO:;:. aIGll IN I'INIGl!. , 24 in. high. Run of Screw, 3% 

in. All parts interchang­able. Extension crank for large drilling. Chuck holds % 
ronnd or tapered square drill. 
£.C.STEARNS'.&Co \. 
WID FOR'CIImlLAII � G'lRACUSE.H, 'f. 

THE ARC ELECTRIC LIGHT.-A RE-
cent address hefore the New York Electric Light ASBO-
��

at
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in the past. and wbat are its future possibilities. 
ro��gg1���&\��e���¥�rs �it��i�:��t ��: ;:;ra �Y:��:1� 
cal Exhibition. by Mr. KeJl ingworth Hedges. W ith 4 
cuts. Both of these papers are contained in SCIlCNTIFlC 
AMERICAN SUPPLEMENT, No. 31;,). Price 10 cents. To 
be had at .thls office and from all newsdeal ers. 

Chandler 3w Farquhar, 
1 77 Wash ington St. , 
• BOSTON. 

Agents for Fay's " Yankee " CALIPERS 
AND Barnes' Foot Power Mac h i nery, 

AND DEALERS IN 
lIJaehlnlsts' Supplies of Every Kind. 

Send two stamps for lIlus. catalogue. 

CARBOLIC ACID.-AN INTERESTING 
paper by �'rank French, M .D., treatin!: of the history of carbolic acid, the mode of manufacturing it. and its uses as a therapeutic agent, anoosthetic and dentifrip,e, its effect upon anima

.
l organisms, and the antldote� .

. . 
orjt in cases of poisoning. Contained in SCIE.'\TIFIC A ' RICAN SlTPl'L''''''NT, No. 43S. Price 10 cents. To b had at this office and from all newsdealers. 

Tbe mosl: successfll l l�ubrj cator 
. for Loose P u l l eys ill u se. 

VA N nUZEN'S PA'l'ENT 

LOOSE P U L L E Y  O I L E R. 

GOLD lIIEDAL, PAlUS, Ul;7,& B.AKER'S:1� ·� 
Br08kfasl Cocoa. 
Warranted absolutely pU1'e 

Cocoa, from which the excess of 
Oil has been removed. It has three 
times the strength of Cocoa mixed 
with Starch, Arrowroot or Sugar, 
and is therefore far more economi­
cal, co8ting le88 than one cent a 
cup. It Is delicious, nourishing, 
strengthening, easily digested, and 
admirably adapted for Invalid. as 

• __ IIiJoIj •• well as for persons in health_ 
Sold by Grocers eYel')'Where. 

W. BAKER & CO. , DorcficstcfJ Mass. 
P R O P OSA L S  I N V I T E D  
For drilling an Artesian Well, at this Institution. Well to be :twelve inches for first two hundred feet, below that, eight inches. Bids to be made by the foot. Bids win be opened June 1, at 12 o'clock. ]�or further par­ticulars, address the undersigned. Right reserved to 
£'J��ti':,

n
ls';.Y�r::�1 ���� ot&����:.· J;,!rttffie�t;:VffI�: Ga., May 7, 1887. 

BA R R E L  MACHINERY. 

E. &:. R. HOLIIIES, 
BUFFALO, N. Y. 

AIR PUMP, AN INEXPENSIVE-BY 
G. M. Hopkins. Direction. for making an efficient air 
pum p for both exhaustion and compreSsion, from ma­
terials costing one dollar and fifty cents, and with the 
exp,enditure of not more than two or three hours' labor. 
Wlth 20 figures. Contained in SCIENTIFIC AMEIUCAN 
SUPPLEMENT, No. 1>69. Price 10 cents. 1'0 be had at 
this office and from all newsdealers. 

LEGS &.ARMS, (ARTIFICIAL) WITH RUBBER HANDS AND FEET. 
ne UostNatural, Comfortable � Durable Thousands in Daily Use. ' flilf#��LNew Patents � Important Improvements. U. S. Gov't Manufacturer. • I II. Pamphlet of .60 Pages SENT FREE. A. A. MARKS, 4101 Broadway, New York City. 

The transmission of Speech by all known 
forms of Electric Speaking Telephones in­
fringes the right secured to this Oomp8JlY 
by the above patents, and renders each 
individual user of telephones not furnish­
ed by it or its licensees responsible for such 
unlawful use, and all the consequences 
thereof, and liable to suit therefor. 

- T H E -
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THE SCIENTIFIC AMERICAN ARCH!­
TECTS' AND B UILDERS' EDITION is issued 
monthly. $2.50 a year. Single copies, 25 
cents. Forty large quarto pages, equal 
to about two hundred ordinary book 
pages; forming, practically, a large and 
splendid Magazine of Architecture, 
richly adorned with elegant plates in colors, 
and with fine 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 residences, city 
and country, including those of very 
moderate cost as well as the more expen­
sive. Drawings in perspective and in 
color are given, together with full Plans, 
Specifications, Costs, Bills of Estimate, 
and Sheets of Details. 

Architects, Builders, and Owners will 
find this work -valuabl.8i �rnishing 
freRh ���e.f2tBts. All w� 

, contemiJ . bill mg or fmproving hom�s 
or erecting structures of any kind, have 
before them in this work an almost end­
les8 series of the latest and best examplts from 
which to make selections, thus saving 
time 8Jld money. 

Many other subjects, including Sewer­
age, Piping, Lighting, Warming, Venti­
lating, Decorating, Laying Out of 
Grounds, etc. , are illustrated. An ex­
tensive Compendium of Manufacturers' 
Announcements is also given, in which 
the most reliable and approved Building 
Materials, Goods, Machines, Tools, and 
Appliances are described and illustrated, 
with addresses of the makers, etc. 

The fullness, richness, cheapness, and 
convenience of this work have won for it 
the Largest Circulation of any Archi­
tectural publication in the world. Sold 
by all newsdealers. 

MUNN & CO., Publishers, 

36 1 Broadway, New York. 

Building Plans and Specifications. 
In connection with the publication of 

the BUILDING EDITION of the SCIENTIFIC 
AMERICAN, Messrs. Munn & Co. furnish 
Plans and Specifications for Buildings d 
every kind, including Public Buildings, 
Churches, Schools, Stores, Dwellings, 
Carriage Houses, Barns, ' etc. In this 
work they are assisted by able and ex­
perienced architects. 

Those who contemplate building, or 
who wish to alter, improve, extend, or 
add to existing buildings, whether wings, 
porches, bay windows, or attic rooms, are 
i�vited to cOlIllnunicate with the under­
signed." Our "work extends.t9., all parts of 
the �ollntrJ; Espates, .  plq"ps, and 
drawmgs proJ{ptl, prepared. Terms 
moderate. Address 

cure them i directions concerning- I .. abels, CODyrig��B, 
Designs, Patents, Appeals. Reissues, Infringements, As­
signments, Rejected Cases, Hints on the Sale of Pa­tents, etc. 

Highly recommended by those who 
have used them for the past two 
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We also send, j'ree of charge, a SynOpsls of Foreign Pa. 

tent Laws, showing the cost and method of securing 
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