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The name F ire Island, which is used to designate a severe at this point. The building is connected by 
locality off the southern shore of Long Islaud and telegraph with New York, and the arrivals of ocean 
about forty miles frow New York, has become well steamers are reported about six hours before they get 
known for the following reasons: It is generally the to their docks at New York. This gives people who 
first land sighted by vessels from European ports steer- have friends on board time to prepare for their recep­
ing for New York; it is the location of one of the prin- tion, and enables those who live as far distant as 
cipal lighthouses of the couutry, as well as the mariue Albany or Philadelphia to reach New York before the 
observation statiOJI of the Western Union Telegraph passengers are landed. Observations were formerly 
Co. and government life-saving s tatiou, and has been made froUi the cupola of the Surf Hotel, a noted sum­
the scene of a Jlumber of lIoted shipwrecks. This loca- .wer resort near by, but five years ago the present 
lity is really a part or the beach which extends from building was erected, which is specially adapted to the 
Fire bland Inlet, which is about two miles west of the work of marille )bservation. Mr. Peter Keegan is iu 
lighthouse, and extends the entire length of the Atlan- charge or this station, havin/?: previously performed 
tic coast of Loug Island. The Great South Bay, of a siwilar service on the New Jersey coast. He has 
varying width, t!eparates the beach frolll the l,ong been eighteen years in the service of the compllny,' ten 
Island shore. In the bay and about a mile frolll the of which has been passed at this point. During the 
northern shore of the beach is a group of five islands. summer season the vicinity is much frequeuted by 
It is claimed by some that this group was originally pleasure seekers, but at other times Mr. Keegan and 
called Five Islands, that Fire blaud is a corruption of his family only have for neighbors the lighlhouse 
this name which is now applied to the locality about keeper and his family and the crew of the life-saving 
the lighthouse, the correct appellatiou of which is Fire station, while communication with the mainland, ex­
Island beach. Nearly on a line with the lighthouse cent hy telegrllph, is not frequent. A constant watch 
and on the Long Island shore is the village of Baby- has to be kept for incoming steamers. 
lon, which is ten miles distant.. Many of the "essels are from fifteen to eigh teen miles 

The fast European steamers direct their course for away, and some go by in the night and in fogs and 
IC��

E
I::�!�:E�� �;I�!�

I
��:��a�:;T;�r�o��c���8���:

N
'-:;��lt�I�.Mc�: Fire Island light, and it is part of a system which is so cloudy weather. So skillful has Mr. Keegan becollle 

talntngfloor plans. perspective view .... nd 8heets of con.tructlve detall8. arranged that coasting vessels IJiay keep in sight of in the work of detecting them, that. during the whole 
pertainIng to modern architecture. Eacb number i8 lIJubtrated wltb one of the revolving or flashing lights. M auy incom- time that he has been at his post, he has only made beautiful plate�. showing desirable dwellin�. public buildings aDd Rrchi .. 
tectural work in j(reat v .. rlety. To builder. and all who contemplate build- ing European steawers first sight Montauk Point one mistake, and that was owing to the substitution of 

Bulldlnl{ Edilion. 
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proaching the port of New York is never out of sight ique came within three miles of the shore. Mr. Keegan 
of one of these lights, and is thus safely guided to ita keeps a. careful record of the depal·ture of all regular 
destination. Montauk Point light is white varied by�8.1ners, also reports of storms, adverse winds, ice­
a white flash every two minutes, is 16972' feet above the �,and everything which would be likely to cause 
sealevel, and the light can be .-een 19J4 miles. Quogue delay; and from his knowledge of the steamer's ave­
light is a fixed white, 160 feet above sea level, and call ra�e speed, he approximates her arrival, and decides 
be seen 18�4' miles. Fire Island has a flashing white when he must be on the lookout. At night all stealll­
light every minute, is 168 fect above the sea level, and ers, wheu opposite Fire Island, send up a signal. That 
can be seen 19}4' miles, while the Navesink light is 248 of the Inmau line is two blue and rP.d lights followed 
feet above the ocean, and the light can be seen for 22� by a rocket showing blue and red stars. The CUllard­
miles. ers burn two Roman candles showing six blue balls. 

The old Fire Island lighthouse which preceded the These signals merely indicate the line to which the 
present structure was erected in 1826. It was octa- vessel belongs. 
gonal in shape, built of stone and whitewashed. It To make Bure of the name of the steamer, careful 

(Junle .. 1... stood about a hundred yards frOID the present structure observation must be made of the side and stern lights. 
nlln'lrated article. are mRrked with an ut.erlOk.l and immediately upon the shore of the inlet, wh ich is It is often with the greatest difficulty that their signals 

Inventors, premium. for ...... 81 now JUore than two JUiles to the westward, the inter- can be distinguished at night, as they are not always 
Invention •. recently patented ... 110 vening space h.aving been filled in with saud by the displayed at exactly the same point, so that. as soon as 
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r�:::::: � of the beach. The present structure W8S completed in gaze steadily upon one of the lights until the signal is 
Nicke steel .......... ....... ....... l1li 1 1858 and is built of brick laid o n  solid sfone founda- g. iven which makes the work verv tedious indeed North po1e, a new expedition to " , • •  
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. :::::::: � tions, and the principle of construction is the same' as Duriug the day the signals are given with di1Jerpnt 

�:r:�i;;r:.:'t�"d:;::l;�!:;o;:(j'';i t that upon which Smeaton built the famous Eddystone colored flags, but these have been found to be very 
�r.:'�o::r������b�:\�)"1'�t�

o��r::::: � light. The focal plane is J 58 feet high. The light is a deceptive, as the colors appear differently under differ­
�����'c=g��e�j.::::::::'::.:::: � Fresnel of the first order. This is a combination of ent conditions of the atmosphere. 
RaIlway milesileortbe WOrld ... . 81 prisms and lenses by which the brilliancy of effect is Yellow is the color which can be the most distinctly 
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of the apparatus is revolved by clockwork, and the this, Mr. Keegan has been compelled to rely upon 
ligbt which is concentrated and fiashed out in this noting and remem bering the peculiarities of the sev­
manner has been found to be much stronger than a era! steamers, and in doing this he has gained great 
fixed one. It is necessary to keep curtains before the proficiency, These peculiarities consist in the general 
lenses during the day, because they concentrate the outline of the vessel, position of the smoke stack, 
rays of the sun to such an extent as to ignite the wicks cabins, lifeboats, nature of t he smoke, etc., as well as 
of the burner. The heat thus concentrated is so pow- the course of the vessel. The Cunard steamers gener­
erfol that it is impossible to occupy the space within ally pass the observation station in the evening, while 
the lantern for cleansing or repairs unless the curtains t.hose of the French line pass early in the morning. 
are drawn. On one of the smoke stacks of the Servia is a square 

The t.hick lenses of the lantern are seen to be cracked white mark, while on the others of the Cu nard fleet 
and chipped off in places, and the keeper of the light- the Illark is oblong. Certain vessels carry their sails 
house states that this h as been caused by ducks and in a peculiar way, while one steamer has a derrick in a 
geese in their migrations fiying throu/?:h the glass certain place, while there are a nuwber of other pe­
which covers the outside of the lantern, and which is culiarities which assist in their identification. Vessels 
an eighth of an inch thick, and striking the heavy are often distinguished merely by the smoke. 
lenses with their bills. He says that he has frequently On one line a certain kind of soft coal is burned, and 
come up to the lantern and found one or more ducks t.he slDoke is so peculiar that 1 he approach of the ves­
or geese flyiug around, wounded from the broken glass sel is known at Fire Island before the hulls are seen. 
and spattering the Illachinery, lenses and floor with The fast liners are steering farther and farther 
their blood. The large Illetal ball w�!ich surmounts the away from Fire Island in order to shorten their 
structure has been bent and nearly twisted from its course, and the difficulty of reporting them is conse­
position by fiocks of br8nt, which is a species of wild quently increased. 
goose, cowin/?: in cOlltact with it. Sixty dead ducks Last December the life-saving stations from Coney 
have been picked up on the ground about the base of Island to Montauk Point were connected by telephone, 
the lighthollse on a single morning, and at other times so that in case of disaster help can be quickly summon­
over a hundred birds of various kinds have been found. ed from one or more of the adjoining stations. The 
A large proportion of the very interesting information observatory has been made the central station, and all 
published. by t.he United States Agricultural Depart- news of disasters is telegraphed to New York, and thus 
ment 011 the migration of birds is made up of facts the ownerll or consignees of ve�sels know of a disaster 
obtained frolll the keepers of the various lighthouses. anywhere on the Long Island coast almost as quickly 
This light consumes 2,350 gallons of mineral oil each as if it had h appened in New York harbor. 
year. 

A short distance to the eastward of the lighthouse is 
the marine observation station of the Western Union 
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In �ort8mouth. England.-3ll1u.tratlon ............... '- ............. 12178 , feet high and stands back from the surf nearly two 

IT has hitherto been supposed that the maximum 
depth of the Mediterr8.nean was 10.785 feet, between 
Sicily and Sardinia. Lieutenant Magnachi, of Ita�y, 
has found a depth of 18,MO feet, between Malta and 
Candia.-Re1)ue GeogJ·aphique. x TnE�,.l!:oO�����·.;�;:::l::,en·����;;..�fl':i�r:!�I�D��.��������?� 12m hundred feet. Four large wire cables strengthen the 
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Preaervlnc Milk. 

A. VASARHELYI AND J • .JAMBOR, BUDAPEST, HUNGARY. 
Fresh and sound milk not la.ter than one hour after 

milking is placed in jars made of a suitable material. 
The jars are made in three parts. The bottom part, 

in which eventually the milk is preserved, is first filled; 
the other two parts together form what is called the 
mediator. This is screwed into the bottom can and 
acts as a filler. For this purpose, even after the bot­
tom can is filled, the top filler is kept three parts full. 

When a number of cans and mediators have been 
fixed in a tray they are filled, and the whole lowered 
into water in a suitable boiler. The milk is heated up 
to 76°_77° R. (a littla over 200° F.) As soon as the medi­
ator and can are full, by the milk expanding, a tap at 
the top of the mediator is turned and the whole is thus 
hermetically closed. The water in the boiler is then 
raised .. to an intense heat, and this will keep the 
milk for another 50 minutes at a somewhat high tem­
perature." The jars are next deposited upside down 
in a cooler, and left in this position for 60-80 minutes. 
This insures the mixing of the milk, as it is in the 
nature of the milk that its fatty particles, and there­
fore the buttermilk, will rise to the surface. The cans 
are finally placed in an upright position. The vacuum 
above the milk in the mediator is caused by the con­
traction of the milk. The air-tight stopper between 
the can and mediator is now turned, and as the ordinary 
temperature is rather higher, the can will· be full, and 
there is little chance of the fat' coagulatiflg should the 
cans be shaken. The mediator is opened, and the milk 
in it having been run off, it is taken off and the pro­
cess is complete. The milk is said not to lose its fresh­
ness, pureness, and sweetoess, even after eighteen 
mont.hs or two years in hot countries, and when opened 
tastes like new milk, fresh and sweet.-F. W. T. K. 

.. . , . 
To Obtain BeautiCul Cryslals. 

In order to obtain beautiful crystallizations, Mr. 
H. N. Warren uses the alums. He dissolves 13 ounces 
of potassa alum in 1 quart of water and leaves the solu­
tion in a water bath at a temperature of 26°. At the 
end of an hour there deposit small but perfectly regu­
lar octahedrons. These are detached and put aside. 
The solution is afterward cooled to 15'5°, and there are 
then deposited group crystals, which are rejected, 
while the first crystals are put bil.Ck into the solution. 
The lower part of the vessel is put into a refrigerant 
mixture composed of A.O.K and A.H,CI, P. E. Dur­
ing this time, the upper layers remain at a tempera­
ture of 10°, and a feed tube charged with solid alum is 
introduced into them, so that the concentration shall 
remain coustant. After this, the small crystals form 
so many centers of crystallization and progressively 
enlarge. Warren has thus obtained chrome alum in 
magnificent crystals, absolutely transparent ferrocyan­
ide of potassium, etc.-Monitew· Scientijique. 

• • • 
Premium. Cor Inventors. 

The Verein deutscher Eisenbahn-Verwaltungen has 
offered nine premiums, of a toOtal value of 30,000 marks, 
for inventions and improvements relating to (1) the 
construction and mechanical arrangement of railways 
(three prizes of 7,500, 3,000, and 1,500 marks respec­
tively); (2) rolling stock and its maintenance (three 
prizes of 7,500, 3,000, and 1,500 marks) ; (3) the adminis­
tration and working of railway and railway statistics, 
as well as important works on railway (three prizes of 
3,000, 1, 500, and 1,500 marks). Without restricting the 
scope of the competition, and without binding the 
jury in its decisions, it is recommended that competi­
iors should confine themselves to the following sub­
jects : (1) Design and construction of a locomotive 
boiler which, without increasing its weight, affords 
safety against explosion, and reduces, at the same time, 
working expl'nses; (2) improvements in the construc­
tion of locomotives, especially the vah'e motion, where­
by a better utilization of the steam may be ohtained; 
(3) proposal and justification of a simpler means of 
calculating truck hire; (4) the construction of a dura­
ble and practical coupling for steam pipes or continu­
ous brakes, without the use of India rubber; (5) the 
construction of a practical and cheap switch break. 
'rhe competition is limited to in ventions and im'prove­
ments coveri.Jg the period of eight years extending 
from July 16, 1883, to July 15, 1891, and works and 
drawings must be sent in between January 1 and 
Jan lary 15, 1891, to the Verwaltung des Vereins 
deutscher Eisenbahn-Verwaltungen, Bahnhofstrasse 3, 
Berlin, S. W., from which complete copies of the regu­
lations governing the competition may be obtained. 

• ••• • 
THE following is given in the .Archi'Ofur Eisenbahn­

wesen as the railway mileage at the beginning of 1889 : 
Europe, 133,900; America, 190,000; Asia, 17,800; Africa, 
5.200; Australia, 10,500; total, 357,400, as compared 
with 293,000 in 1884. Of the increase of 64,000 miles 
during the four years, 40,000 is in America and 30.000 in 
the United States alone; 11,000 miles were opened in 
1885, 17,000 in 1886,23.000 in 1887, aud 13,000 in 1888 ; 
showing that the changes in rapidity of railway con-

,struction in this country have been closely followed in 
other parts of the world. 

J'titutifi t �mtritau. 
The Approaehlnc lIIeetlnc oC the Iron and Steel 

In.tUute. 

An event of importance in the history of the Iron 
and Steel Institute of Great Britain will be the holding 
of its aDnual meeting this year in the United States. 

The provisional programme of the meeting' has been 
issued. While the meetings of the Institute do not 
begin until.Wednesday. October 1, a cordial invitation 
is extended by the American Institute of Mining En­
gineers to attend its sessions, which will be held in 
New York, on Monday, September 29, and Tuesday, 
September 30. The meetings of the Iron and Steel In­
stitute at New York will be held on Wedne�day morn: 
ing, October 1, Thursday morning, Oct.ober 2, and 
Friday morning, October 3. These meetings will be 
held in Chickering Hall, Fifth Avenue and Eighteenth 
Street. During the meetings there will be an excur­
sion, by steamer, on the Hudson River, to West Point 
and return, and other trips and entertainments are be­
ing arranged for. One afternoon will be set aside for 
the proceedings connected with the unveiling of a sta­
tue of the late Mr. Alexander L. Holley. The head­
quarters of the Institute at New York will probably be 
at, the Park Avenue Hotel. Trips are intended as 
folloWEl : 

Oct. 4 and 5, to visit a number of manufacturing 
establishments and works in Philadelphia and its 
vicinity. Oct. 7, to Lebanon, to visit the famous \Jorn­
wall iron ore mines. ::Cnd to inspect the plant. at Steel­
ton, of the Pennsylvania Steei Company. Oct. 8, to 
Pittsburg, stopping at Altoona and at Johnsiown,.the 
former town famous for the shops of the Pennsylvania 
Railroad Company; pas!;ling through Johnstown-the 
scene of the great flood of 1889. Oct. 9, 10, 11 and 12, 
at Pittsburg. A nnm ber of excursions will be arranged 
during these days to iron and steel works, natural gas 
wells, and the Connellsville coke region. During the 
stay at Pittsburg, two international meetings will be 
held. Oct. 13 and 14 will be spent in Chicago. Excur­
sions are being arranged to local iron and steel works 
and manufacturing estabiishments. Members will 
make choicl' of two alternative excursions from Chi­
cago-the one to the iron and copper mines of t he 
Lake Superior district (I. ), and the 0: her to the iron 
and coal regions of the Southern States (II.) 

I. NORTHERN TRIP TO LAKE SUPERIOR, ETC. 

Iron Mountain, Michigan, October 15. A visit will 
be pai<l to the air-compressing plant of Chapin Minmg 
Company, at Quinnesec Falls, and subsequently tc. the 
Chapin mine, which this year will produce about 
800,000 tons of Bessemer ore. 

Oct. 16, visit the iron mines of the Gogebic Range, 
which, in 1889. produced 2,016,391 tons Bessemer ore. 
Oct. 17 and 18, visit the copper mines o! Lake Superior, 
inc!udin� the plant of CallJmet and Hecla, the Tama­
rack Mintls, and the stamp mills and smelting works 
on Torch Lake. Hotel accommodation is so inadequate 
in this region that the grea.ter part of the mem bers will 
have to remain in the sleeping cars. Oct. 20 and 21, 
visit to the iron mines of the Marquette district, the 
oldest of the Lake Superior ranges. Oct. 21, proceed 
to Sault Ste. Marie, viewing the large locks through 
which, in the last calendar year, a freight tonnage of 
7,516,122 tons passed, thus affording an opportunity of 
seeing something of the commerce of the lakes. Oct. 
22, leave Sault Ste. Marie for Niagara Falls. Oct. 24, 
leave Niagara, arrh'ing at New York on Saturday 
morning, Oct. 25. Those of the party who desire it 
will be conveyed from New York in special trains to 
Washington and back. It is probable that a recep­
tion of the membars will be given by the President 
of the United States. 

II. SOUTHERN TRIP TO ALABAMA AND KENTUCKY. 

• Leave Chicago, Oct. 15, via Louisville and Nashville. 
Oct. 16 and 17 will be spent at Birmingham, Alabama, 
visiting the coal and iron mines, coke plants, blast fur­
naces, and rolling mills, thereby affording opportuni­
ties for studying this iron district, famous for its recent 
rapid development. Oct. 18, the typical brown ore de­
posits of Shelby and Anniston will be visited, and the 
charcoal and coke blast furnaces will be ·inspt'cted. 
Oct. 19 will be spent on Lookout Mountain. Oct. 20, 
visits to the National Cemetery and to local ities of his· 
toric interest. Oct. 21, inspect Middlesbrough, Ken­
tucky, in the morning. and in the afternoon Knoxville, 
Tennessee. Oct. 22, visit the Pocahontas coal fleld and 
coke district, the most famous of the South. Oct. 23, 
visit Roanoke, Virginia, and its recently developed in­
dustries. Oct. 24, visit Luray Cave, discovered a few 
years since, and nOw lighted throughout with electric 
lights. Oct. 25 and 26, these days will be devoted to 
Washington. It is probable that the party will be re­
ceived at the White House by the President of the 
United States. Oct. 27, the party will return to New 
York. Those of the party who so desire will, after their 
arrival at New York from the southern tour, be con­
veyed to Niagara Falls. returning to New York 
Oct. 29. 
PrO'Oisional List of Papers for the .Autumn Meeting of 

the bUititute in New York. 

1 . .. American Blast Furnace Yields." By Mr. James 
Gayley, Pittsburg, Pa. 
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2. "Testing Materials of Construction in the United 
States." By Messrs. Hunt & Clapp, Pittsburg. 

3. II The Manufacture of Steel in the United States." 
By Mr. Henry M. Howe, Boston, Mass. 

4. .. ·rhe Thomson Electric Welding Process." By 
Prof. Thomson, New York. 

5. "The Manufacture of Spirally Welded Steel Pipes 
in the United States." By Mr. J. O. Bayles, New 
York. 

6. "The Development of the Iron Manufacture of 
Virginia." By Mr. E. C. Ptlchin, Cleveland. Ohio. 

7 . .. The Use of Water Gas in the United States." 
By Mr. B. Loomis, Hartford, Conn. 

8 . .. The Coke Industry of the United States." By 
Mr. J. D. Weeks, Pittsburg • .  

9 • •• Recent Progress in  the Manufacture of War Ma­
terial in the United States." By Mr. W. H. Jaques, 
Bethlehem, Pa. 

10. "The Composition and Wearing Qualities of 
Steel Rails." By Dr. Chas. B. Dudley, Altoona, Pa. 

Pro1Yisional List of Papers to be offered by the 11-on and 
Steel Institute, at the proposed International Meet­
ing in the United States, October 9 and 10. 

1. "The ProtectiQll of Iron and Steel Ships against 
Foundering from Injury to their Shells, including the 
Use of Armor." By Sir N. Barnaby, KC.B., Loudon. 

2 . .. The Recent Development of .Marine Engineer­
ing." By Mr. A. E. Seaton, Hull. 

Sir Lowthian Bell has also been asked to prepare a 
paper embodying his views on the pres�nt state of the 
iron manufacture. 

• I ••• 
The Amerlean In.tUute Fair. 

The announcement of the annual fair of the Ame­
rican Institute of the City of New York is always a 
matter of interest to a great number of inventors and 
manufacturers, from the fact that, at these exhibitions, 
it iB possible to bring their devices, their machinery, 
and their goods practically before so largo., a body of 
examiners and possi ble customers. The just completed 
returns of the last census show a popUlation of about 
two and a half millions of people within the city lim­
its of New York and Brooklyn, all of whom are thus 
within easy distance of the fair as an opportullIty for 
an ordinary evening's entertainment. Be�ides this, 
New York is the headquarters of capital itself, while 
also taking the lead in various lines of industry. It 
is not strange, therefore, that these fairs are always 
well attended, and that they prestlnt a great variety of 
exhibits calculated to lDstruct and interest all classes. 
The next exhIbition will open October 1, and remain 
open for two months. Intending exhibitors should be 
prompt in applying for space. 

. I.,. 
CreollOtlnc oC Wood. 

The practice of the Eastern Railway Company, of 
France, in creosoting sleepers is described in a recent 
issue of Re'Oue Generale des Chemins de Fer. Sleepers 
as delivered are stacked and seasoned in the open air. 
They are then a.dzed and bored by a special machine, 
loaded on trueks, and run into a drying oven, where 
they remain twenty-four hours or more. After drying 
at a temperature of about 176° Fah., they are run into 
a metal cylinder, 6 feet 3 inches in diameter and 36 feet 
long, which is hermetically closed. The air is then ex­
hauste<l, and a partial vacuum is maintainl'd for about 
half an hour. Communication is then opened with 
reservoirs of dead oil, which is allowed to flow in at a 
temperature of 176° Fah .. under pressure. When the 
oil ceases to flow under moderate preS6ure, it is forced 
in by a pump up to a pressure of 83 pounds per square 
inch, and this pressure is maintainl'd for an hour or an 
hour and a quarter. Communication with the oil reser­
voirs is then opened again, and the excess of oil not 
absl)rbed by the timber flows back into the reservoir. 
The cylhiders hold 16::1 sleepers each. The quantity of 
oil absorb9d is measured by determining the difference 
in volume of the oil before and after operation. The 
wood used is principally oak and beech. The oak 
sleepers, absorb'from 2

'4 to 2'7 quarts per cubic foot; 
beech sleepers, from 8 7 to 10 quarts per cubic foot. The 
whole operation takes about four hours. This method 
of treatment has been practiced by the company since 
1865, with, it is stated, very good results. After fifteen 
years of service the sleepers taken out have been 15 per 
cent for creosoted oak and 50 per cent for creosoted 
beech. ... , . 

lIIarrlace with Drunkards. 

The efforts to raise the poor and degenerate ine­
hriate and his family are practically of no value as 
long as marriage with inebriates is permitted. Re­
cently the legislature of the state of Victo'ria, in  Aus­
tralia, has passed a law which gives a wife the right of 
divorce if the husband is found to be an habitual 
drunkard. If after marriage she di�covers that he is 
an inebriate, she can also get a divorce. The husband 
can do the saUle with a wife if she is proved to be an 
inebriate. This is a clear anticipation of the higher 
sentiment which demands relief from the barbarous 
law which would hold marri� with an inebriate as 
flxed and permanent.-Jour. 01 �nebrifJt1l. 



NEW ](ETALLIC RAILWAY TIE. 
A new railroad tie which is especially constructed 

for tracks which are frequently laid and removed, 801! 
in the c.'\se of mines, excavations, etc., is shown in the 
annexed engraving. 

In the cut. l!'ig. 1 is a sectional view, showing the 
wanner of drawing the parts together by means of a 
spike, Fig. 2 is a transverse section of the chair and 
tie as used at the rail joint, Fig. 3 is a side elevation 
of the rail ends, showing the relation of the chair, the 
tie, and the rails, and Fig. 4 is a perspective view show­
ing the application of the improvement to a joint and 
to the middle portion of an improved tie. 

The chair which supports the rail is undercut to re­
ceive one-half of the rail flange, and in the inner end of 

DAINTY'S IJ[pROVED RAILWAY TIE. 

the chair is formed a dovetail slot for receiving the 
iron bar which connects the chairs to opposite sides of 
I he track. The end of the tie adjoining the rail is 
beveled so as to conform to the shape of the rail fiange, 
and the chair and the tie are apertured in such a man­
ner as to cause a spike, when driven through the bolt, 
to draw them together upon the foot of the rail, and 
thus clamp it securely. 

Where the improvement is applied to the rail ends, 
as shown at the right in the engraving, the chair is 
somewhat modified to receive two bent bolts having 
elliptical T-heads adapted to pass through holes of cor­
responding form in the web of the rait After inser­
tion in the holes of the rail, the bent ends of the bolts 
are turned down so as to bring the bolt heads into the 
position shown in Fig. 3, the heads being arranged at 
righ t angles to the elliptical apertures in the rail web. 
To facilitate turning the bolts, they are provided With 
washers which

· 
bear upon the outer surface cit the 

chair. 
With a ·railroad tie of this construetion, the track 

may be readily laid and as easily taken up. Skilled 
labOl: is not required ill the construction of a track 
where these improved ties are employed, as the -rails 
are properly spaced and securely held in the position 
of use. 

This invention has been patented by Mr. Elijah 
Dainty, of Coal Bluff, Pa. 

.., I ••• 
AN IMPROVED STEA]( ](OTOR. 

'rhe illustration represents a rotary engine in which 
direct steam is applied to two or more parts of the 

�tituiifit �mtrit.al. 
casing is the body of the motor, which consists of a 
piston having two wings, and keyed to the shaft, 
which extends through, and has a bearing in a box 
ecrewed into the side of the _steam chest. The wings 
of the piston are on its opposite sides, and fit steam 
tight in the casing, so that the whole force of the 
steam will be directed against them. At the top and 
on each side of the casing, and arranged at eq ual dis­
tances around it, are six chambel'l!, arranl/:ed ill three 
pairs, a live steam pipe extending to ol1e chamber of a 
pair alld an exhaust pipe to, the other, these pipes 
radiating from the steam chest on the outside of the 
easing. Betweell each pair of chambertl is a movable 
abutment, pivoted to a projection on the inside of the 
casing. as shown in the sectional view, and adapted to 
direct the steam against the willgs of the piston. The 
abutments are backed by a spiral spring to prevent 
them from sticking, and the abutments and the spaces 
between are respectively one-sixth of the circumference 
of the cylinder. Keyed to the shaft within the steam 
chest is a rotary valve, with grooves and openings con­
necting with the radiating pipes, the direct steam 
pipes never carrying exhaust steam, but the exhaust 
pipes alternately carrying direct steam to operate the 
abutments. The arrangement is such that the  live 
steam, on entering, forces down the abutment behind 
it, and exerts its full pressure upon a wing of the pis­
ton, but before the latter reaches the next abutment 
this abutment has been closed by live steam admitted 
through the exhaust, so that the live steam will con­
tinue to expand to force the wing of the piijton further, 
the abutments alternately optlning and closing as the 
wings of the piston travel around. In practice the 
steam enters two steam pipes at the same time, exert­
ing its force simultaneously on both wings of the 
piston. 

FIRE EXTINGUISHING APPABA:rUs. 
The annexed engraVhl1/: represents a compact ar­

rangement of fire hose and fire extinguishing ap­
paratus, which may be placed in any hall or apart­
ment and is always ready for instant use. 

The casing is provided with a glass co,'er which pro­
tects the contents, while allowing them to always re­
main prominently in view. A water pipe leads into 
the casing, and a short section of pi pe is connected 
with the main water pipe by a swivel joint, which also 
forms a valve. With this short pipe is connected the 
hose, which is folded compactly ill the case and which 
carries at its free end a fire nozzlE' of the usual descrip­
tion. The case is provided with an ax, and it way 
contain other tools useful in case of fire. In -the 
prel!ent case the inventor has provided the casing with 
a number of hooks for hats and clothing, but this is not 
an essential part of the invention; it simply serves to 
partly disguise the real nature of the apparatus. The 
hos£! nozzle may also be made to hold fire extinguishing 
chemicals. 

In case of a fire. the door is opened, and the nozzle is 
grasped and carried to the Vicinity of the fire. The 
act of stretching the hose turns the short swiveled 
pipe, thus opening the valve and allowing the water 
to fiow. This autolllatic action of the apparatus is an 
important feature, as the device way be set in opera­
tion by one person. 

This useful invention hu been patented by Mr. John 
H. Bcholding, of No. 9 Archer Street, Yonkers, N. Y . 

. ... ., 
Pho&OKraph. lu Natural Color •• 

At a recent meeting of the Berlin Physical Society, 
Professor Vogel spoke on photography in natural colors 
as attewpted at first by 8eebeck, then in succession by 
Becquerel, Niepce, St. Victor, Poitevin, Zenker. and 
most recently by a Hungarian named Verres. He ex­
hibited a series of photographs in colors 'obtaIned by 
Verres, which, however, showed conclusively that he 
has not solved the problem, since. although the reds 
appear as red in  the photographs, so also do the yel­
lows and greens appear as red, and the blues as an 
undeterminate color. These photographs, on the other 
hand, mark a distinct advance i n  color photography, 
since they artl fixed, while those of Zenke, although 
more strikingly colQred; were not fixed. The speaker 
criticised Zenker's views on the mode of formation of a 
colored photograph, and exvressed his disbelief in the 
possibility of any one substance being so changed by 
rays of different wave length as to emit, from various 
parts of itself, rays of exactly corresponding wave 
length. 

. I.'. 
llf IJ[PllOVED B.U'BTT DEVICE FOR ELEVATORS. 
This is a device to automatically lock the elevator 

cage instantly if the hoistin� rope or chain breaks, 
and also furnish meaDS for controlling tbeascent or 
descent of the cage from within or without:. It hR.II 
been Pl\tented by Mr. Philipp Schmidt, of No. 4,14 South 

J'EDELER'S ROTARY EBGmB. Ninth Street, La. Cr08lle, Wis. Projecting-tongues on 
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their upper ends being connected by parallel cross bolts. 
'ro the top bolt a wire rope is attached which extend3 
over a pulley and thence downward to an elevatuf 
drum or other similar device actuated by hand .or 
power. Beneath the center of the platform is a strong 
bracket frame having two spaced limbs, to receive the 
lapped bodies of lockinK arms and permit them to 
vibrate freely. The hole for the bolt on which the 
locking armIS are jouroaled is elongated, that the bolt 
Illay have a swall vertical wotion, and the arms have a 

IICHOLDING'S FIRE EXTINGUISHING APPARATUS. 

short bend near their lower ends, which are grooved 
to loosely embrace the tongues of the frame timbers, 
the. arms when in locked position being designed to 
abut squarely against the main faces of these timbers. 
To aftord wean!! for automatically spreading the arms, 
and thus locking the platforw, two parallel bars are 
pivoted by one end to depending hangers secured to 
the platform timbers. At their longitudinal center 
these bars have oblong holes through which passes 
the bolt on which the locking arms are journaled. On 
one side of the beam at the top of the cage is a low 
bracket stand upon wpich is pivoted a tripping lever, 
to the short arm of whillh is loosely jointed the upper 
end of a connecting rod, the lower end of which is 
connected to a trausverse spacing bolt uniting the 
outer ends of the parallel bars below the platform, 
there being also attached to this holt a short lanyard. 
The upper portion of the lanyard passes through a 
bracketed pulley, and hu a weighted haudle block 
on its end. A wei/?ht is suspended from the long arm 
of the tripping lever at the top, and from its short 
arm a cord extends upwardly over pulleys and 
thence downwardly through the building. Normally 
the lower ends of tbe locking bars drop sufficiently by 
their weight to remove their bearing faces from contact 
with the side timbers, but if the main rope is suddenly 
broken, the dropping of the block suspended from the 
top cross har of the cage operates the tripping lever 
and the parallel bars to spread the crossed locking 
bars and bring them in firm contact with the side tim­
bers. In ordinary use the platform can be stopped at 
any point by pulling on the weight handle suspended 

the uprigbt timbel'l! of the well hole frames retain BClIImT'S SAFETY DEVICE FOR ELEVATORS. 
periphery of the piston at the same time, whereby ita the platform or cage in sliding contact therewith. 
expansive force is designed to be wore fully utilized, Upon the traniverse beaw at the top of the cage from the tripping lever, or the handle block on the lan­
and make �n economical engine. It has been pa�nt- a heavy weight is suspended by veJ:'tical opposite yard, either of which will raise the free ends of the 
ed by Mr. John H. Fedeler, of No. 486 Wildt Tweaty- limbs-conneeted to the block at their lower ends, the parallel bars and spread the locking arms. This brake 
Ilecond Street, New York City. lQolQ8ed within the. limbs looeelyembracing the Bides of the beam, and is designed to be readily attached to any elevator. 
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AUGUST 9, 18<]0· 1 
A DEVICE TO STOP lllTliAWAY ROllSES. 

The illustration represents a device, applicable to 
any kind of a vehicle. for 8toppinJl' runaway horses. or 
speedily arresting vicious or frightened animals that 
are uncontrollable by the ordinary appliances. A re­
voluble sleeve is mounted in bearings on the rear axle. 
with which the sleeve is in alignment. and centrally 
on the axle is mounted a sheet metal casing. a view of 
which, partly broken away, is shown in Fig. 3. The 
sleeve is extended through the side walls of the casing. 
and a pulley is centrally secured thereon. with radial 
flanges having ratchet teeth on their edges. Within 
the sleeve two shafts are made to fit revolubly, thei r 
inner ends nearly touching each other, while the outer 
end of ea.,h has a gear wheel with laterally projecting 
teeth. held nt-Ar to but not in connection with a similar 
toothed wheel on the inner end of eacn hub of the axle, 
as shown in Fig. 2. In connection with a hub on each 
sleeve on either side of the central pulley is placed a 
laterally apertured lever, these levers having a rock­
ing engagement with standing bolts near the rear end 
of the casing, and being connected at their forward 
ends with cords leading to a rocking lever pivotally 
support.ed on the foot board, as shown in Fig. 1 .  These 
side levers within the casing are so arranged, in con­
nection with the sleeve and the two shafts within it, 
that the vibrations of the lever on the foot board by 
the driver will throw the gear wheels on the outer end 
of each shaft i nto connection with the similar wheels 
on the wheel hubs, and also cause the central pulley 
to revolve rearwardly. A substantial band. preferably 
of leather, is secured around the central pulley, and ex­
tends forward ly, its extremity having lateral straps 
attached to it and also to the bits of the horses. so that 
the revol ution of the pulley in a direction away from 
the horses will s horten the band and pull the heads of 
the horses downward and rearward in a forcible man­
ner, throwing the horses upon their haunches and 

ZAL UD'S ROllSE AllllE8TEll. 

quickly arresting their forward movement. Provision 
i8 also made for automatically lockiug the central p Ill­
ley, so that the tension on the horses will not be re­
moved if tqey back up, when it is desired to retain a 
team of fractious horses with their heads t rammeled, 
this pressure being readily removed by the driver 
preBBing with his foot on the treadle. The device is 
applicable to one-horse as well as two-horse vehicles. 

This invention has been patented by Mr. Albert 
Zalud, No. 150 Bunker Street, Chicago, Ill. 

Ancient Egyptian Glue an4 Veneerl nc. 

Among the many occupations of the carpenter, that 
of veneering is noticed in the sculptu res of Thebes, as 
early as the time of the third Thothmes, whom I sup­

Ititutifit J-mtritau. 
BOVEL CLOTHES LIliE SUPi'OllT. 

A very simple and el'lective device for supporting and 
tightening a clothes line is shown in three positions in 
the engraving. Fig. 1 shows the prop and stretcher in 
engagement with t.he line. Fig. 2 shows the first step 

.cCLAUGRRY'S CLOT1IE8 LmE PllOP AIm 
STBETCKElL. 

in the application of the device to the line, and Fig. 3 
illustrates the second step in the operation. 

To the prop pole at one end is atta.ched an oblong 
metallic plate furnished with one or two hooks curved 
toward the opposite end of the pole. To the outer ex­
tremityof the plate is pivoted 8 bar having at opposite 
ends curved hooks which projeCt inwardly toward the 
center of the bu. 

The manner of applying the prop to the line is illus­
trated by Fig. 3, One of the hooks on the fixed plate 
is brought into engagement with tho line, then one of 
the hooks on the pivoted bar is passed under the line 
lIB shown. Then the other hook on th ... pivoted bar is 
brought into engagement with the line as shown in 
Fig. 3. Finally the pole is straightened up, giving the 
line the desired amount of tension, at the same time 
supporting it 80 as to prevent undue sagging. A pat­
ent tor this invention was recently granted to Mr. C. 
C. McClaughry, of Joliet, III . 

•••• • 
A DRYmG APPARATUS 1'011 FISR, ETC. 

Our illustration. represents a drying apparatus in 
which a blast o f  heated air in employed in connection 
with revolving reticulated wire frames or baskets car­
rying the material to be dried, the particular ('onstruc­
tion shown being used in drying flsh, but the appara­
tus being also adapted for drying tea, wool, fruit, etc. 
It is a patented invention of Mr. Ed ward Robinson, of 
St. Johns, Newfoundland. The material to be dried 
is operated upon within a stationary cylinder. or cyl­
inder C8.llinll, in which is a central tube, th!'ough which 
heated air is forced by a pressure blower o� fan, the 
tube having downward ly opening nozzles, through 
which the heated air passes to the interior of the cyl­
tnder. The fish are hf!ld in a series of wire net wheels 
or disks, arranged parallel with one another through 
ont the length of the cylinder. each of these disks be­
ing constructed to form a hollow wire-work box or bas­
ket. As shown in the engravi�g, radial divisions are 
made in these disks, each division occupying one-fourth 
of the transverse.area of the cylinder. These divisions 
or sections ar� attaohed to longitudinal T-irons extend­
ing the whole length of the cylinder, the basket!! in 
sets of four, thus making a species of wheels, any num­
ber of which, at suitable distances apart, are arranged 
in the cylinder. These wheels are �Dnected by the T­
irons with circular open-work frames or heads, one be­
ing in the middle of the series and another at each end, 
and together constituting a revolving frame . .  Doors or 
lids are provided for the insertion and removal of the 
reticulated boxes or baskets from the cylinders, our il­
lustration showing the lids of the!le cylinders raised as 

for the purpose of filling nnd discharging fish, one of 
the cylinders being filled with fish frames ready for 
work. Instead of being stationary, the cylinder itself 
may, if desired, be made to revolve and rotate the bas­
ket-like disks. The frame of circular heads and T­
irons, which is the carrier of the disks or receptacl�s, 
may be supported on rollers beneath the ci rcular 
heads, or in any other suitable manner, rotary motion 
being then imparted by any convenient arrangement 
of gearing. For the drying of tea the skeleton frames 
require to be of tiller texture or mesh, with means for 
maintaining the tea in motion, while for drying wool 
the frames should be of large capacity, with various 
other modifications in detail for different articles. 

• ••• • 
AN IllPROVED GRINDING DEVICE. 

The illustration represents a convenient attachment 
which may be readily placed to recei ve motion and 
power from a sewing machine for the sharpeniug of 
scissors, sewing machine needles, and similar light arti­
cles. It has been patented by Mr. Joh n S. Pyper, of 
Au Sable Chasm, N. Y. The attachmcnt as shown is 
secured on the sewing machine table, but with a slight 
variation, that is provided for in the patent, may be 
clamped on the haud or balance wheel guard plate. 
The upright portion of the bracket stand screwed to 
the table has a horizontal flanged guide plate integral 
with its upper outer face, the flanges of this guide plate 
interlocking with hooked flanges on a sliding bed plate 
with an integral platen, carrying the grinding mechan­
ism. The bed plate is adj ustably secured to the guide 
plate by a set screw bolt, whereby the relative po8itipn 
of the parts on it may be adj usted with regard to the 
rim of a sewing machine balance wheel. Upon the bed 
pla.te is a wheel case, one side of which is open, and 
frOID the other side an i ntegral sleeve projects hori­
zontally, the bore of the sleeve being adapted to atford 
revoluble support to a shaft, on one end of which , 

PYPEll'S GRmDIlIG ATTACHIENT 1'011 SEWIlIG 
.ACHIlIES. 

within the wheel case, is a grinding wheel, while on its 
other end are friction wheels. The friction wheels are 
duplicate, being integral radial eniargements on a hub, 
and having thei r peri pheral edges grooved for the re­
ception of elastic bands, whereby they will readily en­
gage the peripheral surface of a balance wheel rim. 
Upon the upper surface of the platen are parallel guide 
ribs, between which a dust guard and rest plate sup­
port is adjustably located, the plate being slott.ed to 
permit the frame to be moved toward or from the 
wheel face and adjustably secured where desired by a 
screw bolt. The platen is also apertu red below the 
forward face of the grinding wheel for the escape of 
dust into a drawer supported in position to slide on 
the under side of the plat.en, there heing also a dust 

guard above to direct the products of attri­
tion to the drawer. Upon an upright longi ­
tudinal bracket flange is supported the rest 
or rocking table. whereon the scissor blades 
are held and brought into contact with the 
revolvmg face of the wheel. This t.able may 
be given any desired degree of i nclination, 
so that the blades may have their edges 
properJy beveled when supported on the 
table and brought into contact with the 
moving face of the grinding wht-e!' To 
shield the hands of the operator from acci­

, dental contact with the face of the revolving 
grinding wheel, an adjustable guard plate 
is a,ttached to the rim of the wheel case, 
whereby only a small portion of the surface 
of the grinding wheel need be exposed. 

••••• 

pose to be the Pharaoh of the Exodus, and 
the applicatIOn of a piece of rare wood of a 
red color to a yellow plank of sycamore. or 
other ordinary kind. is clearly pointed out. 
And in order to show that the yellow wood 
is of inferior quality, the workman is repre­
sented to have fixed his adz carelessly in 
a block of t.he 88.me color while engaged in 
applying them together. :Near him are 
some of his tools, with a box or small chest, 
made of inlaid and veneered wood, of vari­
ous h ues, and in the same part of the shop 
are two other men, one of whom is employed 
in gri nding something with a 1!tone on a 
slab, and the other in spreadi{)g glue with 
a brush. It might, perhaps. be conjectured 
that varnish was intended to be here re­
presented. but the Ilppearance of the pot 
on the fire, the piece of glue with its .con­
cave fracture, and the workman before 
ment.ioned applying the two pieces of wood 
together, 82tisfactoril y  decide the question, 
and attest. the invention of glue 8,800 years 
ago. -J. 9. Wilkinson. lIO:aIB'aoB'S APPABATlJ'S FOll DllYDG FIlII AlOJ OTlIBll AllTlCLEI. 

JAPAN'S literary welfare is looked after 
by 475 newspapers, magazines. etc. Tukio 
alone boast.s of sixteen daily nf!wspapers. 
It is imperative that each officer of the gov­
ernment should subscribe to the govern­
ment organ " K wampo." 
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Tbe Ho))e)' Memorial. 

Tho memorial to be erected in. this city in honor of 
A,lexll.udt'r I.yman Holley is so far advanced as to assure 
its complt'tiou before the time appointed for its public 
dedication, which is to tak� place early in October, 
during the New York meeting' of the British Iron and 
Steel Institute. The site fixed for the memorial by 
the park commiseioners is an admirable one, in W ash­
ington Sq uare, and there, of course, the ceremony of 
unveiling the bust will take place ; but the commemo­
rative address of the occasion will be delivered before 
the open air eeremony, in Chickering Hall, which has 
beel) engaged by the Institute of Mining Engineers for 
all the sessions of both societies in this city. This is a 
wise arrangement. The delivery of an address out of 
doors is, under all circumstances, an unsatisfactory 
business for the audience as well as th� orator. [n th:l 
daytime, and in the m idst of the traffic and bustle of a 
metropolis, it would be more than usually laborious 
and ineffective. 

The joint committee of the civil, mechanical, and 
mining engineers having this matter in charge has 
invited Mr. James Dredge, editor of London Engineer­
ing, to deliver the address, and it is understood that 
he has accepted the appointment. A better choice 
cerfainly could not have been made. Mr. Dredge will 
bring to this congenial task a thorough acquaintance 
with the history of progress in those b ranches of engi­
neering science which Holley so greatly advanced and 
BO brilliantly adorned. It has been his business as a 
technical journalist to note the successive stt>ps of their 
wonderful ad\'ance, and to measure the achievements 
of the individual leaders as well as the conquests of the 
arm it's they have di rected and inspired. The theme is 
a grand one, for it so happens that the period and the 
sphere of Holley's professional career present develop­
ments unequaled for far-rt'aching elft'cts by any other 
quarter of a century or any other departments of 
h uman industry since civilization began. 

It was in this period, and in the domain of mechan­
ical engineering (in its widest sense), that all the great 
inventions of the preceding century suddenly came to 
full harvt'st. Railways. stationary and marine steam 
engines, high explosives and heavy artillery and armor, 
and above all the manufacture of "teel on a vast scale 
as a struct ural material, all burst into bloom and fruit, 
revolutionizing the conditions of commerce, industry, 
and war, and inaugurating a new era, in which for the 
first time, whatever pessimists or agitators may say, 
the dominant tendencies are for peace, the rewards of 
labor are steadily increasing, and the worl l, which had 
previously produced little mor3 than would iAEld and 
clothe its inhabitants, is making all civilized nations 
rich. 

But besides the ability to grasp this great subject, 
and the critical perception of its relations to the indi­
vidual career which he is called more particularly to 
characterize, Mr. Dredge poS8ellses a q uali fica tion which 
renders him a welcome as well as competent orator for 
this occasion. No one who knew Holley could fail to 
know that James Dredge was one of his most loyal and 
well-beloved friends. It was at the house of Mr. 
Dredge that he was nursed baCK to life from the fi rst 
at tack of the disease which after anotht'r year proved 
fatal. 

The occasion is an international one. The memorial 
itself is a testimony from engineers of both hemi­
spheres. Its dedication will be graced with the pre­
sence of hundreds of guests from beyond sea. We 
Americans have had other opportunities to express 
our appreciation of the character and career of our 
great countryman. What voice could now be more 
fitly heard than that of an Englishman, who is a dis­
tinguished engineer, a critic of authority, and who was 
Holley's friend ?-R. W. R., Engineering and Mining 
Journal. 

• • • • • 
.Japane.e Ve:;:e'able Paper. 

This paper is manufactured largely in Japan from 
the bast fibers of Wickstl'cemia canescens, a shrub 
which grows widely over the middle and southern parts 
of the country, and belongs to the family Thymelaea­
cem. This bast paper-used in the home country for a 
great number of purposes, such as bandages, etc.­
pOllSesses an astonishing tenacity and flexibility, com­
bining the softness of silk paper with the cohesion of a 
woven fabric ; it is so thin that the finest writing can 
be read through it, yet it is torn only with great dUD­
culty. 

Commercially the paper is known in Japan as usego ; 
as put upon the market it has a uniform yellowish­
white color and a silky luster. It is made in pieces 
20 inches long by 14 wice, weighing about 30 grains, 
and yielding when burned about 1 per cent of an allh 
contaiuing al nmina, oxides ot iron and calcium. Ex­
amined under the m icroscope it is seen to consist of a 
thick network of crost> and transverse thread-like bast 
fiber cells with extraordin arily thin walls. 

The attention of Dr. Hoffmann was first drawn to 
the use of the paper in medicine by a traveled patient, 
who during the recent influenza. epidemio was accus­
tomed to take powders wrapped up in the paper ; he 
h� himself thought of the method, and had long 

11 ,ieuti£l, Jmeri'lu. 
adopted it. The author says {Therap. Monats.), " This 
method appeared to me to have so many and so con­
siderable advantages over the now customary envelop­
ing Cof powders) ill wafers and capsules, that I took 
occasion to invite its trial and initiation in wider 
circles. " 

The wrapping up of a powder is simple enough ; it 
is placed on a piece of the paper, say of four square 
inches surface, nnd shaken or moved into the center. 
The four corners are no'V taken up, brought together 
over the powder, and tw�sted between the first Dnger 
and thur�b into a little cord, care being taken to avoid 
nirect pressure of the little pl!ocket, as well as all un­
necessary crumpling of the paper. In this way a paper 
packet is obtained similar in form to the toy known as 
a .. banger." With a pair of scissors the " cord " is now 
cut up as close as possible to the packet, leaving of 
COUrRe as much of the twisted column as is sufficient to 
keep the paper together. By the compreSBion of the 
scissors in cutting, the latter is the more tightly held 
together. 

If, for the sake of experiment, the packet thus pre­
pared is unfolded, it will be found that for wrapping a 
powder of say 8 grain!!, a piece of paper about as large 
as a crown and weighing about xt of a grain is used. 
In the process the powder is also much compressed, so 
that, for example, an antipyrin powder of 8 grains 
occupies a volume scarcely exceeding that of a pea. 

The powder thus simply enveloped is quite ready to 
be taken ; it is laid on the tongue and swallow.�d with 
a mouthful of water. Arrived in the stomach it Ull­
folds immediately, the medicament is set free and 
readily absorbed. 

That this does occur may be siID ply shown as follows: 
If a powder thus wrapped is thrown into water, the 
twisted end untwists in a few seconds, the packet opens 
like a bud, and the contents are taken up by the water. 
The same conclusion was also reached by physiological 
experiment, benzoic acid taken into the stomach en vel­
oped in Japan paper being distinctly traceable half an 
hour after in the urine as hippuric acid. By this 
means it was proved that the vehicle did not delay the 
absorption of the remedy. 

• I . ,  • 
8)'mpa'beUe Ink •• 

In answer to frequent inquiries, we give herewith 
the modes of preparation of a number of sympathetic 
inks : 

INKS TH A T  APPEAR THROUGH HEAT. 

1. Write with a concentrated solution of caustic pot­
ash. The writint:: will appear when the paper is sub­
mitted to strong heat. 

2. Write with a solution of hydrochlorate of am­
monia, in the proportion of 15 parts to 100. The writ­
ing will appear when the paper is heated by holding 
it over a stove, or by passing a hot smoothing iron 
over it. 

3. A weak solution of nitrate of copper gives an in­
visible writing, which becomes red th rough heat. 

4. A very dilute solution of perchloride of copper 
gives invisible characters that become yellow through 
heat. 

5. A slightly alcoholic solution of bromine of copper 
gives perfectly invisible characters which are made 
apparent by a gentle heat, and which disappear 
again through cold. 

6. Write upon rose colored paper with a solution of 
chloride of cobalt. The invisible writing will become 
blue through heat and will disappear on cooling. 

7. Write with a solution of sulphuric acid. The cha 
racters will appear 10 black through heat. This ink 
has the disadvantage of destroying the paper. 

8. Write with l.,mon, onion, leek. cabbage, or arti­
choke j uice. Characters written with these juices be­
come very visible when the paper is heated. . 

INKS THAT APPEAR UNDER THE INFLUElliCE OF 
LIGHT. 

9. Chloride of gold serves for forming characters that 
appear only as long as the paper is exposed to daylight, 
/lay for an hour at least. 

10. Write with a solution made by dissolving one 
part of nitrate of silver in 1,000 parts of distilled watt'r. 
Wh�n submittfld to daylight, the writing appears of a 
slate color or tawny brown. 

INKS APPEARING THROUGH REAGENTS. 

11. If writing be done with a solution of acetate of 
lead in distilled water, the characters will appear in 
black upon passing a solution of an alkaline sulphuret 
over' the paper. 

12. Cbaracters written with a very weak solution of 
chloride of gold will become dark brown upon passing 
a solution of perchloride of tin over them. 

13. Characters written with a sol ution of gallic acid 
in water will become black through a solution. of sul­
phate of iron, and brown through the alkalies. 

14. Upon writing on paper that contains but little 
sizin� with a very clear liIolution of starch, and sub­
mitting the d ry characters to the vapor of iodine, or 
passing over them a weak sol ution of iodide of 
potassi um, the writing becomes blue, and disappears 
under the action of a solution of hyposulphite of soda 
in the proportions of 1 to 1,000. 
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15. Characters written with a ten per cent solution 

of nitrate of protoxide of mercury become black when 
the paper is moil'tened with liquid ammonia, orange 
red with a solntion of, and g ray through heat. 

16. Characters written with a weak solution of the 
soluble chloride of platinulIl or iridium become black 
when the paper is submitted to mercurial vapor. This 
ink may be used for marking linen. It is indelible.­
Les inventions Nouvelles. 

• I e  • 
A. New ExpedlUon '0 'be N ortb Pole. 

The London Times gives some details of the new 
expedition to the North Pole, for which the Norwegian 
National Assembly voted 200,000 kroner on June 30. 
and which will be under the charge of M. Nansen. 
Hitherto, with one possible exception, all attempts to 
reach the North Pole have been made in defiance of 
the obstacles of nature. It has been an open campaign 
between the endurance of man and the icy barrier of 
the Arctic Seas, in which nature has always been tri­
umphant. On this occasion a systematic and well 
organized attempt will be made to ascertain if nature 
herself has not supplied a means of solving the diffi­
culty, and if there is not, after all, a possibility of 
reaching the North Pole by utilizing certain natural 
facilities in these frozen seas of which all earlier explor­
ers were ignorant. The circumstances on which these 
new hopes are founded may be thus summarized. The 
Jeannette expedition of 18"9-81 and the loss of that 
vessel seem�d to sound the knell of all expeditions to 
reach the Pole by Behring Straits ; but in the end the 
results of that effort are shown to have been more sat­
isfactory and aUfilpicious than any of the officers of the 
Jeannette could have hoped for when, with extreme 
difficulty, they succeeded in reaching Siberia across 
the ice from their wrecked vessel. In J u ne, 18t:!4, ex­
actly three years after the Jeannette sank, there were 
found near Julianshaab, in Greenland, several articles 
which had belonged to the Jeannette. and been aban­
doned at the time of its wreck by the crew, and which 
had bt'en carried to the coast of Greenland, frOID the 
opposite side of the Polar Sea, on a piece of ice. This 
fact at once aroused curiosity as to how it accomplished 
the journey across the Arctic Ocean, and as to what 
unknown current had borne the message frOID Behring 
Straits to·Greenland. However these objects reached 
Julianshaab, they could not have come in an eastern 
direction, through Smith's Sound, for the only current 
which reaches Julianshaab is that from the eastern 
coast of Greenland 'Oia Cape 'Farewell and the north. 
Nor is there much probability that they were borne in 
a western direction from' the place where the Jeannette 
sank, for all the currents round Nova Zembla, Franz 
Josef Land, and Spitzbergen are known, and it seems 
im possible for the ice bearing the relics of the unfor­
tunate Jeannette to have traversed the int.ervening 
distance in the space of three years, even if it were 
possible at all. There remains only the alternative 
that there is a comparatively short and direct route 
across the Arctic Ocean by way of the North Pole, and 
that nature herself has supplied a means of comm uni­
cation, however uncertain, across it. Increased sig­
ni llcance to the discovery of the Jeannette relics in 
1884 was given by the identifiootion i n  1886 of bows 
found on the coast of Greenland with those by the 
Eskimo in the vicinity of Behring Straits, at Port 
Clarence, Norton Sound, and the mouth of the Yukon 
River. M. Nansen's expedition will endeavor to realize 
these hopes of a direct route across the apex of the 
Arctic Ocean. A specially constructed boat of 1 70 tons 
will be built, and provisions and fuel taken for five 
years, although it is hoped that two will suffice. The 
expedition will consist of ten or twelve men, and M. 
Nansen proposes to leave Norway in February, 1892. 

.. . . . . 
Valuable P oln'. by a Plumber. 

.. If you want a point or two about cleaning waste 
pipes without sending for a plumber," said a retired 
member of the fraternity to a New YQrk Telegram 
reporter, who waS' complaining of the trials of house 
ownership, " just listen to me. If I were still in the 
business I would not giveaway what I am going to tt'll 
you now, but as I am out of it I do not see why I may 
not help a friend. One of the most frequent and try­
ing annoyances," he continued, .. is the obstruction to 
the free, quick outlet of the waste water of the wash 
basin, the bath tub, and kitchen sink. This is caused 
by a gradual accumulation of small bits of refuse ma­
terial. paper, rags, meat bone, or grease, which check 
and finally entirely stop the outflow of the waste, and 
then the plumber is called to remove the stoppage 
with his force pump. Sometimes this is accomplished, 
but often the pipe bits to be cut, and there is great 
incoD-venience and expt'nllb. Just before retiring at 
night, pour into the clogged pipe tJnough liquid soda 
lye to flll the ' trap,' as it is called-<orithe bent part of 
the pipe just below the outlet. Be sure thht no water 
runs into it uutil the next morning. During the night 
the lye will convert all the offal into soft soap, and the 
flrst current of water in the morning will wash it away 
and leave the pipe as clean as new. See ? This is 
practical chemistry, yet few chemists would ever think 
of it." 
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Pbotographlng I n  Color •• 

Experiments with a view to photographing in per­
manent colors were made by Herschel in 1840, by 
Becquerel from 1 847 to 1855, and by N. de St. Victor 
from 1851 to lA66 ; but without a coating of varnfsh the 
colors thus obtained faded within a couple of days at 
the longest. N ow, Herr Franz Veress, of Klal1senburg, 
Transylvania, has discovered a proce88 to produce very 
brilliant colors that, according to b'on, have so far 
stood the test of a three weeks' exposure to ordinary 
daylight �ithout suffering any change. The photo­
graphs were exhibited during a lecture delivered before 
the Society for the Propagation of Natural Sciences, 
as well as in the Photographic Institute of Vienna, but 
not yet exposed to the direct sunlight. The photo· 
graphs are upon glass and UpOIl paper. The former 
are diapositives, and, if looked through, show for the 
most part a ruby red ground color, with a picture in 
hl'ight, sometimes brilliaut, colors, from the deepest 
hue of ruby red-far deeper than the ground color-to 
light orange, with several shades of red and yellow, 
and from violet to aniline blue and the intensest, most 
brilliant blue. The same colors prevail also on the 
paper positives, which have all a grayish brown ground 
color, upon which the red inclines more to purple than 
ruby, and the violet is especially brilliant. Green is 
mi88ing on all positives. Examination through a mag­
nifying gla88 fails to detect any impurities in the pig­
ment of the colors or vagueness in the contours of the 
pictures, and each color stands out from the other 
with striking distinctness. I,t is not known whether 
the colors are a real pigment or the effect of thin lay­
ers. The sensitive preparation is a silver chloride 
emulsion in collodion or in gelatine, and the solution, 
the preparation of which is the inventor's secret, is 
poured upon the glass or the paper, where it soon 
takes a brownish red color. The plate is. put into a 
copying frame, and exposed to the rays from a trans­
parent colored drawing, of which the negative picture 
is soon yisible. The exposure has to last in the case of 
glaBS n egatives two or three hours, and in case of 
paper at least three days, as the colors come out very 
slowly, but the picture having 
been fixed in an alkaline bath, 
the colors become brighter and 
more intense. The process in 
the camera would require an 
exposure lasting several weeks, 
but the latest improvements 
have greatly lessened the time 
of this kind of exposure only, 
el!pecially for the paper nega-
tives. The invention is believed 
to rest on a modification of the 
process described by H. Carey 
Lea some two years ago, of ap-
plying the photo chlorides of 
silver in the form of an emulsion. 

Tbe Trlcentenary of tbe 
Micro.cope. 

The magn ifying p o w e r  0 f 
lenses is a discovery whose origin 
is lost in the darkne88 of ages. 
Layard found a convex lens in 
the ruins of Nimrod's palace, 
and there would seem to be no 
doubt that the very delicate 
work of the ancient lapidaries 
owed its remarkable perfection 

, to optical arrangements of great­
'. er or less simplicity that per­

mHited of magnifying the appa­
rent size of the objects worked. 

Roger Bacon made known the 
magnifying power of segments 
of spherical glass, and a short 
time afterward appeared the 
double opera glaBS, the inven­
tion of which is attributed to an 
Italian optician. But it was not 
till 1.i90 that the idea of combin­
ing lenses and of constructing a 
microscope, properly so called, 
was realized for the first time. 
This invention is due to Hans 
Zansz or Jansen and his !ion 
Zacharias, both manufacturers 

A. Jl[ACHINE TO SUPERSEDE TYPESETTING. 
In the SCIENTIFIC AMERICAN of March 9, 1889, ap­

peared an i llustration and description of a machine 
then being succe88fully operated in the New York 
Tribune office, and which superseded all typesetting in 
the ordin'ary way, as heretofore done by hand. The 
accompanying engraving represents the same machine, 
but with important improvements and modifications 
which have since then been made. The machine is 
constructed after the patents of Ottmar Mergenthaler, 
now controlled by the Mergenthaler Printing Company, 
of New York City, and is styled the linot.ype machine, 
because it casts lines or type blocks, as shown in the 
small view herewith, to be used instead of individual 

A. LINOTYPE, OR TYPE BLOCK OF ONE LINE. 

types set up and " spaced " to make the required mea­
sure. To form these lines a matrix is necessary for 
each letter or character, thel:'e matrices being Rssembled 
in the proper order by ope rating a series of finger keys 
like those of the typewriter. 

In the improved machine the matrices, instead of 
being held, as formerly, in vertical tubes j ust above the 
keyboard, one tube for each different letter or charac­
ter, are contained in the channels of a. magazine formed 
of properly grooved top and bottom plates, set at a lit­
tle distance above the keyboard, and inclined towa.rd 
it at an angle of about forty-five degrees. 

The matrices are flat pieces of brass, on the edge of 
which is the female die for forming its proper letter, 
and for each touch ou one of the keys a single matrix 
drops from its inclined magazine down a vertical or 
nearly vertical chute to the point of aBSemtling. The 
arrangement is such that no air blast is needed, as in 
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a great advantage in the arrangement of the magazine 
with the grooved plate!!, Instead of separate tubes, as 
heretofore, for, by making proportionate flanges on 
the sides of the matrices, one set of magazine plates 
can be used for matrices representing several different 
sizes of type, and the work of changing the machine 
from one size to another is but f;light. 

The work of .. spacing " is essentially unchanged. 
'rhe spaces are simply long, tapering wedge!', dropped 
in their proper places by the operator in the same 
manDer as a letter would be in the formation of a 
line, and, when it is seen that the line will take no 
moreof the text, a simple touch of a lever pushes all 
the wedges simultaneously enough further in to make 
a perfect .. justi fication," in which there is no pos!'i­
bility of uneven spacing. Thence the line of matrices, 
properly clamped. is taken automatically to a pot of 
metal automatically kept at the proper temperature, 
substantially as heretofore described, the type block 
is cast and deposited in proper order with its predeces­
sor!', and the matrices themselves taken to a distribut­
i n g  device at the top of the magazine, to the proper 
places in wh ich they are returned, the whole work be­
ing done automatically. A great improvement in the 
direction of simplicity and positivenes8 of action has 
been effectetl in the distributing device, and the wh{lle 
machine is much less complicated than formerly. To 
a person of sufficient intelligence it must be as easy to 
" learn to set type " with this machine at! to acquire 
facility in operating a typew riter. 

Much as printers generally are inclined to be skepti­
cal as to the practicability of any typesetting machine 
in aetual work, it is hardly p088ible to observe th e 
operation of this machine without being convinced 
that, for ordinary composition, it is a remarkable suc­
ce88. A compositor will ordinarily compose or ..  set 
up " 1,000 to 1,200 ems an bour, and it requires one· 
third of his time in addition thereto to " distribute " 
his type, or put them back in 'the case. This machine 
performs both operations simultalleously, and at a 
speed equal to that of a typewriter. One but ordinar­
ily expert in typewriting can readily write from thirty 

to forty words a minute, and, to 
illustrate the amount of compo­
sition accomplished at different 
rates of speed, a table has been 
prepared by an expert printer, 
from which it appears that 
20 word. a minute equals 3,158 em. an hour . 
%5 3,947 .. 

00 •• 737 .. 

35 5.526 . .  

to R,316 .. 

iii 7.105 .. 

50 7.894 .. 

51) 8,784 .. 

110 .. 9.474 .. 

It is said that thtl machine can 
be run at the rate of 10,000 ews 
an hour, if the operatOl' can 
work the keys fast enough, al­
though from 5,000 to 6,000 ems 
an hour has been fonnd to be 
about the highest practical speed 
thus far. The work is cleaner 
and much less tiresome than 
typesetting by hand, and to 
learn it is but the task of only a 
few hours. The machine in its 
old form has been for a conl!ider· 
able time in successful use in 
several large daily newspaper 
office!', in different sections of 
the country, and its importance 
has been recognized and is ap­
preciated by the International 
Typographical Union, which di­
rects practical printers to run 
the machines in all offices within 
its jurisdiction where they are 
used. The President of the New 
York Typographical Union,'after 
witnessing recently a trial of the 
new machine, writes : .. I COIl­
elude that the acme of perfection 
in a typesetting machine has 
been reached." 

A New Ga. Detector. 

of double opera gl&88e8 at Mid­
del burg, Holland. THE LINOTYPE MACHINE, TO SUJlERSEDE TYPESETTING. 

Spongy pldtinul1l, as is well 
known, glows in a mixture of 
combustible gas and air; uut 

h itherto no convenient arrangement has been devised 
for utilizing this reaction. H. N. Warren proposel! to 
saturate asbestos yarn with a saturated solution of pla­
tinum oxalate, and then ignite it in a platinum cruci­
ble. This prepared yarn when heated to SOo F: becomes 
incandescent in an atmosphere containing 0'5 per cent 
of coal gas by volume, and by arranging it by the side 
of the wick of an ordinary spirit lamp, it is easy, by 
lighting for a short time, to raise the temperature of 
the yarn to the requisite temperature, so that when 
the lamp is blown ont it will become incandescent if 
there is any escape of coal gas in the neighborhood. 

The year 1890 therefore corre­
sponds to the tricentenary of this important inventio n, 
and the population of Anvers has decided to celebrate 
this historic date by organizing an international �icro­
scopical exhibition in which will figure the ancient 
apparatus, those of intermediate epochs, and the most 
improved modern ones. This is a project of great sci­
entific interest, and we can only express the sincerest 
wishes for its realization and success.-La Nature. 

• t.l • 
PAINT spots way be removed from wood by covering 

them with a thick coating of lime and soda. Wash off 
after twent,y-four hours. 

the former machine, to bring the matrix quickly to its 
proper place in the formation of the line. To increase 
the speed of the matrices that are not in direct line 
vertically with the place of assembling, the vertical 
chutes at one side are made of gradually diJUinished 
length, the bottoms of the chutes of the chute section 
thus forming a sharp incline, just below which, and at 
a corresponding inclinatiPn, is a fast-running belt. In 
this way the matrices the farthest o ff  come into posi' 
tion as quickly as those which are nearest, and there 
is no danger of transposition of the letters when the 
machine is worked at its hiKhest speed. There ill also 
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GEORGE LINCOLN GOODALE. delphia Academy of Natural Science and the New Steam Enl(lne Economy. Tbnrfton'. Proce ... 

The American Association for the Advancement of York Academy of Sciences, he is one of the seven Among rl!Cent inventions which we have had op­
Science celebrates this year the fiftieth anniversary of fellows in botany of the American Academy of Arts portunity to promote, we note one which has for its 
the organization of the Association of Geologists and and Sciencee. At the spring meeting held this year object the further improvement of the steam engine 
Naturalists, from which it has descended. Last August, of the National Academy of Sciences, he was one of by the reduction of those internal and once mysterious 
under the presidency of ThomaM C. Mendenhall, the the fOll r new mem bers admitted to that distinguished wastes which are now known to constitute the most 
superintendent of the United States Coast and Geodetic body. important part of the avoidable losses of heat and of 
Survey, it met in Toronto, but this year it returns to Professor Goodale joined the American Association steam in the en�ine. and which, unlike the thermo­
its native soil and gathers its members in Inoianapolis for the Advancement of Science at the Salem meeting, dynamic wastes. are due to defects of the machine it­
for a second time, having previously, in 1871.  convened held in 1869. He was advanced to the grade of fellow self, and not of the process of heat and power conver­
there. The office of president rotates from the physi- in 1875, and in 1888 was elected vice-president over the sion, oefects of the cycle which must be adopted in its 
cal sciences to the natural sciences, and the able rep- section on biology. At the Toronto meeting last year operation. In /I. paper recently read before the Ameri­
resentative of the former class gi ves plaile this year to he delivered his address entitled .. Protoplasm of Liv- can Society of Civil Engineers, by Professor Thurston,* 
a distinguished botanist. ing Matter," in which he dis.cussed the investigations we find an account, of the experiments made under his 

Professor Goodale was born in Saco, York County, Me., made upon cellular tissue from the year 1667 down to direction in the laboratories of the Sibley College of 
on August 3. 1839. Early in life he seems to have had the present time. At the close of the meeting he Cornell University to determine the efficiency of his 
distinct leanings toward science, for after completing was chosen president of the association, and will pre- process of treatment of the i nterior of the engine, with 
his academic studies he took a practical courp,e in side at the forthcoming gathering. a view to sf'curing less conductivity and heat-storing 
pharmacy. He then entered AmherstCollege, and was -, • , • power, and thus of red ucing the wastes and of increas-
graduat.ed there in 1860. During a portion of the sub- Wblte Lead by Electrolya'.. ing the efficiency of the machine. 
sequent year he remained at college as assistant in The new electrolytic process for the prodl1ction of The process is described at length in a patent which 
chemistry and butany, pursuing pri vate studies in the white lead is now in practical operation, and there ap- our readers have seen recorded already, among our 
latter subject, unner the direction of Professor Edward pears to be no doubt of its commercial suclless. Esti- notes ofrecent inventions, and consists of the follow­
Tuckerman, the most distinguished lichenologist this mating its production in expenditure of horse power, ing simple operations : The interior surfaces, Iluch as 
country has eve)' seen. He then studied af<the Harvard 152 pounds per day per horse power, or 27� tons per are not acted upon by rubbing parts. the heads of the 
Medical School, whence, in 1 863, he received the degree year, is the retmlt. The process may be briefly de- cylinder and the sides of the piston, and where prac­
of M,D., and �Iso in the same year received a similar scribed as follows, employing technicalities as little as ticable the ports of the engine, are first subjected to 
degree from tbe Medical School of Maine, a department possible : prolonged action of very dilute acid, like foundry 
of Bowdoin College. Settling in Portland, Me., he A solution is first p repared by dissol ving- sodium ni- " pickle " for example. This, if sufficiently dilute and 
there began the practice of his profession, and at the trate and ammonium nitrate in water in the propor- if 'the treatment be sufttciently prolonged, has the ef­
same time ser'ved as instructor of anatomy, materia tion of 1 gallon of water to � pound of each of the fect, familiar to t.hose of our readers who are familiar 
medica, and surgery in the Portland School for Medi- n itrates. This solution must he saturated with car- with the operation of condensmg engines, as sometimes 
cal Instruction, receiving also, in 1864, the observed in the channel ways and other 
appointment of State ASRayer of Maine. His parts exposed to the wash of the warm 
health having become impaired, he made a water discharged from the condenser 
sea voyage, in 1866, to Panama for its recov- through air pump and hot well, that process 
ery, and returned by way of California, Ne- which is sometimes, though improperly, de-
vada, O regon, Washington, Idaho, Utah, and scribed as .. conversion into plumbago." 
Colorado. In 1868 he was appointed profes- The material so prod uced as surface cover-
sor of applied chemistry in Bowdoin College, ing is really, as shown by analyses made by 
and later instructor of materia medica in Dr. Thurston many years ago, and at the 
its medical school. Professor Goodale was time reported in the SCIENTIFIC AMERICAN, 
transferred, in the following year, to the a mass of fine spon6e of mixed i ron oxide 
Josiah Little professorship of natural sci- and metallic iron, of which the pores are 
ence, and also became a member of the State filled by the graphite original ly present as a 
Board of Agriculture. conllt.ituent of the iron .DOW dissolved out 

These various connections he reRigned in by the acid. Such a sponge will take up a 
1872 to accept the place of instructor in bo- certain portion of any fluid, and the sponge 
tany at Harvard College, where he also be- thus saturated becomes a comparatively 
came University lecturer on vegetable physi- good non-conductor for heat and a very 
ology. Since then he has been connected poor storellouse for caloric. A surface thus 
with the botanical work of this university. protecteo can no longer act efficiently in re-
In 1873 he was made assistant professor of ceiving and storing heat, and it thus becomes 
vegetable physiology, and five years later impossible for the interior of the engine, 
professor of botany. On the death of Asa where thus treated, to take up heat from 
Gray in t888, he was chosen to succeed. that the entering steam in as large quanti ties as 
diRtinguished scientist as Fisher professor of before, and the waste is thus reduced, just 
natural history, which chair he sti ll fills. He in proportion as the conductivity and heat-
hall also been director of the Botanic Garden storing power are by this method dimin-
since 1879, and since 1881 he has been a mem- illhed. 
ber of the faculty of the Museum of Com- The treatment with acid alone reduces the 
parative Zoology of Harvard University. wastes considerably ;  but the addition of 
Besides these many duties he is a member the coating of resin produced by the appli-
of the council of the Harvard University cation of a drying oil is found by the invent-
library. GEORGE LINCOLN GOODALE. or t.o be a very important gain. It was 

Professor Goodale's pUblications have been found that even a single application of the 
physiological and botanical. Soon after his appoint- bon dioxide, which iii best obtained by burning lime- I oil, witli but t wenty-four hours' drying, redul)ed the 
ment at H arvard he delivered a .  lecture on " Hybrids stone, washing the gas thus produced, and supplying waste about forty per cent. Since the wastes in t.he 
and Hybridization in Plants, " and one on " Recent Re- this gas directly to the sol ution while in the tank and ordinary engine seldom fall under one-fourth the total 
searches in Regard to Seeds and their Germination," subjected to the electrolytic action. After the solu- amount of £Iteam supplied, and frequently are enorm­
which were published in the " Annual Reports of the tion has been placed in the' tank, electrodes of meta.l- 011s1y greater, it is obvious that, should this, or an 
Massachusetts Board of Agriculture." He contributed lic lead are immersed in it, and an electric current from equivalent, process prove practically successful, the 
the articles on .. Vegetable Histology " and " Vegetable a generating dynamo passed between them through gain is likely to prove of serious importance. 
Physiology " to " Johnson's New Univereal Cyclo- the solution, and pure white lead is rapidly precipi- Other experiments are in progress, and other re­
pedia," and in 1879 published his " Concerning a Few tated by the action. From time to time the whIte searches are planned, looking toward a more complete 
Common Plants."  The text, of the " Wild Flowers of lead is removed, washed and dried, and may thEm be investigation of th� subject. We have also in our 
North America," a quarto published in parts, with mixed' with a suitable article to form paint. The sup- hands the papers exhibiting the details of other and 
beautiful plates by Isaac Sprague, was written by him. ply of carbon dioxide must be maintained throughout what are anticipated to be still more perfect methods, 
He is also the author of " Practical Exercises in His- the operation. devised by the same inventor, for securing these 
tology and Vegetable Physiology " (New York, 1885) The white lead thus formed by electrolytic action, economies ; and it is thought very possible that, in 
and of " Vegetable Histology " (1885) and " Vegetable besides being produced more cheaply than heretofore, time, advances in the economy of the steam engine, 
Physiology " (l885). The two last named, with addi- is found to have greater covering properties and to go through the use of these or other processes, may be 
tional matter, have been combined under the title of further in actual use. Moreover. not the least val ua- ch ronicled which will give the steam engine another 
" Physiological Botany," to form the second yolume of ble feature of this invention is that It substitutes an lease of that life which has been th reatened by the. 
Asa Gray's " Botanical Text Book" (1885). At present innocuous proooss for the very injurious operation of advocates of the other motors, An extensive labora­
he is occupied with the preparation of an extensive dissolving lead in acetic acid in the presence of car- tory investigation will give, in time. a scientific basis 
treatiee on " Economic Botany," ilIus';rations of the bonic acid. Thus electricity has added another boon for computation ; and the experience of the builders of 
useful products of plants in the Harvard University to mankind. The di�coverer of the process is Mr. Tur- engines about to be thus constructed and treated will 
m useum. A compedium of this work will be published ner D. Bottome, of Hoosick, N. Y., U. S. A. give a practical test of the real value of the invention. 
in the series to which his .. Physiological Bot.any "  be­
longs. Professor Goodale is also associate editor of the 
.4mel'ican Jow'nal of Science, the duties of which came 
to him on the death of D r. Gray. 

Of honors he has a fair share. The degree of A.M. 
has been conferred on him by Amherst and Bowdoin 
colleges, while the former at its recent commencement 
again honored him by conferring the degree of LL.D. 
upon him. He is a member of the Deutschen Botan­
ischen-Gesellschaft in Berlin, also of the American So­
ciet.y of Physiologists and the American Society of 
Anatomists, while hellas recently held the presidency 
of the Society of American Natura.lists. Besides hon­
orary or corresponding relatioD8hip to the Phila.-

• ••• • 
Whal la Invflntlon 1 

The late Judge Hall, of the Circuit Court of the 
United Statt's, says : " An invention, in the sense of 
the patent law, means the finding out, the contriving, 
the creating of something which did not exist and was 
not known before, and which can be made useful and 
advantageous in the pursuits of life, or which can add 
to the enjoyment of mankind. In of her words, the 
thing patented must be new ; and it must be useful to 
an appreciable extent. though the measure of that use­
fulness is not material. Any degree of utility appreci­
able by a j ury is sufficient, upon theque8tion of utility 
to sustain a patent. ,. 
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PalpUation of' tbe He arl, 

, Dr. Nebo (in Journal de la Sante) says that an exces­
sive palpitation of the heart can always be arrested by 
bending double, with the head down ward and the 
hands pendent, so as to produce a temporary conges­
tion of the upper part of the body. In almost all caees 
of nervous or anemic palpitation, the heart immedi­
ately resumes its natural function. If the respiratory 
movements be suspended during this action, the effect 
is only the more rapid. 

• C�D meeting, JUDe, �. 



AUGUST 9. [8<)0.] 
THE GREAT RAILWAY TUNNEL UNDER THE ST. CLAIR 

JUVER, BETWEEN THE UNITED STATES AIm CANADA. 

Owing to the steady increase of traftic over the Grand 
Trun k Railroad, of Canada, and the Chicago and 
Grand Trunk, Detroit, Grand Haven and Milwaukee, 
and the Toledo, Saginaw, and Muskegon railroads of 
the United States (practically one company) during 
the last few years. it became obviou!l tbat some 
other means of transit thar the steam car ferry now in 
operat.ion would be necessary, asthat method is a great 
annual expense, and is also v�ry unreliable, especial ly  
s o  in the win ter, when the ice i n  Lak� Huron becomes 
loose and is carried down the St. Clair River, often 
catching the ferry boat and carrying it down the river 
with it, with its cargo of passengers or freight. This 
necessitates the maintenance of a powerful tug, always 
in steam, and ready to gv at a moment's notice to aid 
the (erry and break the ice if necessary. 

In view of the extreme flatness of the country, and 
the low-lying ground in that part of the country, it was 
found impracticable to build a bridge, in consequence 
of the great height to which it would have to be car­
ried, to allow of free navigation, as the traffic at this 
point is very great, and the current very swift, viz., 
eight miles an hour. So the construction of a tunnel 
was decided upon, to 
extend between Port 
Huron, Mich., on the t---__ 
American side, and 
Sarnia, on the Cana­
dian side. The St. 
C I a i r  Tunnel Co. 
was formed in the 
year 1886. 

In . the following 
year test shafts and 
tunnels on both sides 
of the river w e r e  
completed, and at­
tempts w e  r e then 
made to begin the 
work of the large 
tunnels by sinking 
large shafts ; but the 
effort" failed, a n d  
after milch loss of 
time and money, it 
was decided to open 
horizontal cuttings 
to the required depth 
on each side of the 
river. and i n t h e 
headings thus form­
ed carry tte tunnel 
through on the pro­
per grades by means 
of the Beach hydrau­
lic shields. Work 
upon the great cut­
tings was begun in 
January, 1889. 

Jcitutific �mtricau. 
at a lower depth than the adjacent buildings, and The floor of the Broadway tunnel above mentioned 
without interru pting business or traffic. He accord- was \21%, feet below the ' pavement. It was carried 
ingly constructed the hydraulic shield or under- under sewers and beneath the Croton water mains. 
ground boring machine, which he set to work, and The work was executed while the street was thronged 
with it constructed a tunnel extending under Broad- with omnibuses and heavy teams, and few persons, 
way from Warren StrAet to Park Place, large enough except those directly interested, had any knowledge 
to receive a small street railway car, the length of that a tunnel was in progress until after it was com­
the tunnel being between three hundred and four hun- pleted. It was then opened t( the public, and many 
dred feet. This tunnel was 9 ft. 4 in. in exterior dia- thousands of people enjoyed the privilege of riding in 
meter. It was started at the head of Warren Street, the car, which was worked back and forth in the tun­
from which it t u rned underground on a radius of nel by the pneumatic or air pressure system. 
about 50 ft. into Broadway. The curved portion of By means of t.he system of hydraulic jacks capable of 
the tunnel was walled with cast iron plates, put up in either combined or separate action, Mr. Beach was en­
segments and united by means of screw bolts ; the abled to govern the di rection of his tunneling shield 
straight portion was walled with brick masonry. The with the utmost precision, making it to ascend or de­
object of tho shield was to protect the workmen while scend in the earth, according to grade requi red, or 
excavating the earth and bui lding the tunnel.: travel on a curve of any desired radius. The first ma-

The shield consists of a strong cylinder somewhat chine attracted much attention on the part of engi­
resembling a huge barrel with both heads removed. neers. It was illustrated and descri bed in the SCIEN­
The front end of the cylinder is sharpened, so as to TIFIC AMERICAN of March 5, 1870, also in the Manu,· 
have a cutting edge to enter the earth. The rear end facture1' and Builder of the following year, and in 
of the cylinder, for II. length of two feet or so, is made various other publications. 
quite thin, and is called the hood. Arranged around Since the construction of the Broadway tunnel the 
the main walls of the cylinder and longitUdinal there- Beach hydraulic shield has been employed on a. num­
with are a serjes of hydraulic jacks, all operated from bel' of important engineering works, with much suc-

cess, and it is now 
i .  generally recognized 

�"'\.� '11 , � . . '  \ I II \ 

as an important ad­
junct in the exeC\l­
tion of various classes 
of underground tun­
nels. At Butfalo it 
was used to carry a 
large sewer under a 
main street and un­
der a canal. At Chi­
cago it was used in 
the construction of 
one of the lake tun­
nels. In London, 
1886-89, it was em­
ployed in the con­
struction of the City 
and South wark Sub­
ways, recen tly com­
pleted, and soon to 
be opened for public 
traffic as the undpr­
ground electric rail­
ways. T h e  s e two 
tunnels extend from 
the Monument, Lon­
don . aud pass under 
the Thames River, 
Great Dover Street, 
Kennington P a r  k 
road , and other tho­
roughfares to Clap­
ham, a distance of 
about three miles. 
The exterior diame­
ter of each of these 
tunnels is 11 ft. 6 in. 

The walls of the 
tunnel are construct­
ed of cast iron .seg­
ments, thirteen of 
which and a key 
form the circle. The 
dimensions 0 f t h e  
cast iron segments 
are : Length, 4 feet 
10 inches ; width, 18 
inches ; thicknells, 2 
inches, with flanges 
inside 6 inches deep 
and 1� inches in 
thickness. T h e  s e 
segments are c a s  t 

Fig. t.-Sectionsl elevation and plan of tnnnel ; A, pnmp .haft, B, 'brlck air sba1t�. C, cntting", DD, bnlkbeads. Fig. 2.--{)ross section of tnnnel and river. Fig. 3.­
:Map sbowing location. Fig. 4.-Plan of Pt. Huron and Samia, sbowing position of tnnIjeI. FIg. 5.-Section and plan of iron sboe of sbaft. Fig. 6.-Segment of 
C8i!t iron of wbicb tbe tonnel Is composed. 

The Beach hydrau­
lic shield has also 
been brought into 
use recently in the 
railway tunnels now 
in process of con­
struction under the 
Hudson River, be­
tween New York and 
Jersey City, N. J. 
The s h i e  I d s  here 
used have an exter­
nal diameter of 19 ft. 
11 in. 

THE GREAT RAILWAY TUNNEL UNDER THE ST. CLAIR RIVER, BETWEEN THE UNITED 
STATES AND CANADA 

with 82 h o i  e (0 i n 
them, viz., 12 in each side flange, and 4 in each end ; a common pump, each jack having cocks, whereby it 
they are secured in their places with bolts JlI inch may be cut off from the pump whenever desired. 
in diameter. The outside diameter of the tunnel is 21 Within the shield are vertical and horizontal braces 
feet, and 20 feet inside. The circle, taken by the bolts and shelves. When at work, the iron plates or the 
in the flanges, is 20 feet 5 inches. masonry, of which the t.unnel is composed, a.re first 

The tunneling ill being carried on by means of a pair built up within the thin hood of the shield, the hy­
of Beach hydraulic shields, one of which is employed draulic jacks a re then m ade to press against the end 
in each heading. At this point a brief history of this of the tunnel plates or masonry, which bas the effect 
device may not be uninteresting. to push the shield ahead into the eart.h for a distance 

It is the invention of Mr. Alfred E. Beach, of the equal to the length of the pistons of the jacks, say two 
SCIENTIFIC AMERICAN, and was designed by him and feet, or not quite the length of the hood, and as the 
tried in 1868 (patented 1869) for the purpose of excavat- shield advances, men etnployed in the front of the shield 
log (under the streets of New York, with a view to dig out and carry back the earth through the shield. 
an underground railway. At that early period the By t.he advance of the shield, the hood, within which 
need of rapid city transit for passengers was strongly the iron or masonry tunnel is built, is drawn partly off 
felt, but there was great opposition on the pe.rt of from and ahead of the constructed tunnel, thus leav­
properly owners along the line of the proposed rail- ing the hood empty. The pistons of the hydraulic 
way, through fear that the buildings would be injur- jacks are then shoved back into their cylinders, and a 
ad if a tunnel were carried on a lower level than new section of tunnel is built up within the hood as 
the foundations ; added to which won!d be serious before described. The shield is then pushed ahead, 
loss of business by the closing and tearing up of the and so on. The extreme end of the tunnel is always 
streets during the construction of the work. Mr. within and covered and protected by the hood. In this 
Beach determined to show the fallacy of both of manner the earth is rapidly excavated or bored out, 
these objections by excavating a short piece of and the tunnel built, without disturbing the surface 
tunnel under the most crowded pa.rt of Broadway. of the Kround, 
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As before stated, 
the tunneling of the St. Clair River is being carried 
on by means of the Beach hydraulic shields, which 
precede the diggers. This remarkable machine is 
illustrated en our first page. Each shield is circular, 
21 feet 7 inches in diameter, 16 feet long, and is built 
of plate �teel one inch thick. It is divided into 
twelve compartments by means of two horizontal and 
three vertical stays, which are built up to a. thickness 
of two inches. These stays have a knife edge in front and 
extend back ten feet, leaving six feet of clear cylinder, 
into which the end of the tunnel extends. Ten of the 
compartments are permanently closed and bracings of 
angle iron placed across .them. The other two are pro­
vided with heavy iron doors, which can bl) closed at 
once in case of accident or danger. These doors are 
situated at. the bot.tom in the center, and through them 
is passed all the excavated matter. Flush with this 
heading (with their cylinders extending forward into 
the compartments) are twenty-four hydraulic rams 
at equal distances arollnd the shield. These rams are 
eight inches in diameter and have a stroke of 24 inches. 
By their means the shield i[l forced forward enough to 
admit ·of another section of castings, viz., 18 inches. 
Each of these ralUs can be worked separatllly, as may 
be-seeD by the sketch of the baok view of the shield. 
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The power is supplied by a Worthington pump, which 
is capable of producing a pressure of 5,000 pounds per 
square inch, which will amount to 125 tons per ram, or 
3,000 tons on the 24 rams. The greatest pressure as yet 
used is 1,700 pounds per square i nch, which is 40 tons 
per ram, and 1,060 tons on the shield. These shields 
weigh eighty tons each, and were built by the Tool 
Manufacturing Company, of Hamilton, Canada. They 
were brought to their destination in pieces, and erected 
on the tops of the great cuttings, on the north side i n  
both cases, a t  which side a r e  also t h e  machine and 
work shops which have been erected. This immense 
machine, when completed, was rolled down the side of 
the cutting on a wooden track composed of four rails 
of wood, each one foot square and placed about four 
feet apart. It was restrai ned in its downward course 
by mean8 of six large ropes, which were passed around 
it, fixed at one end to the upper end of the wooden 
track and coiled around piles,with a number of men to 
lower out when the order was given. From the time at 
which the machine first moved to the time it was rest­
ing on the cradle of wood (which was prepared for it) 
at the bottom was only one hour and twenty minutes. 
A ' hetter idea can be obtained by referring to the 
engraving (Fig. 5), which is taken from a photograph, 
and which shows them in the act of lowering the 
shield on the Canadian side. When In position a back­
ing of timbers one foot square was erected against the 
dead clay, and to this backing the firllt section of the 
tunnel was bolted, and others were added by means of 
the derrick, which is shown in the engraving of the 
cuttil'lg on the American side. (See Fig. 2.) A similar 
backing was used on the Canadiau side, with the ex­
ception that instead of having a solid back of clay as a 
support, it had a number of shores. 

The erection of the cast,ings composing the tunnel is 
accomplished by means of a circular crane, which re­
ml ves on a !lpindle in the center of the shield (see Figs. 
1 and 3), and is provided with a vise at one end, with 
which to grip the casting, and a counterbalance weight 
at the other. When a casting has been made secure, 
the arm of the crane rises about nine inches, thereby 
shortening the vise arm and lengthening the counter­
balance arm. This gives the cast iron segment a clear­
ance to travel around to the desired point, where it can 
be placed in position by reversing the sliding motion. 

The machinery plant necessary for this great under­
taking is as follows : One boiler house, containing three 
boilers, two of which are kept in 'steam at a time ; one 
machine shop, containing one planing machine, one 
drilling machine, and one bolt screwing machine. The 
planing machine is provided with an extra bed at each 
end, distant from the working bed about 2 feet. It is 
also supplied with an extra table. By this means the 
plane is  kept almost incessantly at work, as while one 
table load is being planed the other table is being un­
loaded and loaded again. When one lot is finished the 
table is run on to one of the extra beds and the newly 
laden table on the other bed is placed on the plane. 
There is one carpenter's shop, one smith shop, one 
electric light room, contllining two dynamos and en­
gines, a room containing blower engine and blower, a 
hoisting engine in another apartment, and a pump in 
the pIt to pump out loose water. This plant is  pre­
cisely similar on both sides of the river. 

The tunnel when completed will be 6,050 feet in  
length from cutting to cutting, and is  divided as fol­
lows : Froln the American cutting to the river edge, 
1,800 feet ; from the Canadian cutting to the river edge, 
1 ,950 feet ; and distance across the St. Clair River, 
2,300. Of this 6,050 feet, 4,150 feet has already been 
constructed, viz., 2,215 feet on the American side and 
1,935 on the Canadian. 

The tunnel proper was commenced in Augustof 1889, 
and the expedition with which it has been completed 
so far (for its manner of construction renders it 

'
com­

plete as the shield proceeds) has beaten all previous 
records of tunnel construction, and has so far proved a 
success beyond expectations, inasmuch as it shows a 
fewer number of accident.s than other types of tunnel, 
the most serious accident up to date being a broken 
leg. The idea of building this tunnel of .cast iron seg­
ment originated with Mr. Joseph Hobson, of Hamilton, 
Ontario, who is chief engineer of the St. Clair Tunnel 
Company, and also chief engineer of the Gri3at West­
ern division of the G. T. R. of Canada. The fact that 
no less than 4,550 feet out of the 6,050 has been con­
structed speaks volumes for Mr. Hobson's skill in tun­
nel construction. At a meeting of directors a short 
time sin(le, Sir Joseph Hickson is reported to have ex­
pressed his belief that the tunnel would be completed 
for traffic within 18 months. Mr. Thomas Murphy, of 
New York, who is superintendent of excavation, is 
thoroughly sanguine about its healthy state. Mr. Mur­
phy is a man well versed in these matters, and is tho­
roughly competent, having been connected with the 
construction of several tunnels of note throughout the 
United States. 

The tunnel will drain itsalf into the pump shaft, A, 
Fig. 1, on the Canadian side. This shaft is 18 feet in 
diameter and 112 feet i n  depth, bein� carried to the 
rook which lies at that depth. 

The coat of this tunnel was estimated a.t 18,000,000, 

Jtitutifit �mtrt,all. 
but it is now thought that (notwithstanding the im­
mense a.mount of money expended on the test and 
brick shafts) it will not reach that figure. Should 
another tunnel be put through, which we shall not b e  
a t  a l l  surprised t o  see i n  the near future, w e  shall have 
a much fairer chance to comparll the certain and 
marked advantages that the cast iron tunnel possesses 
over the old style brick and cement tunnels. 

The tunnel proper is 6,050 feet in length and 21 feet 
outside diameter, the Beach hydraulic shield being 21 
feet 6 inches in diameter. The amount of soil excavated 
for this portion of the work amounts to 2,196,400 cubic 
feet, and will require 55,962,500 pounds of cast iron l in­
ing, secured together with 859,242 bolts seven-eighths 
inch in diameter. The IIuccess at.tained by Mr. Hobson, 
in the face of so many obstacles and the difficult nature 
of the soil to be gone through, indicates his complete 
mastery of the subject, and refiects high credit upon 
his skill as an engineer. The tunnel construction fur­
n ishes employment for 700 h ands. 

REFRRENCES TO THE ENGRAVING ON FIRST PAGE. 
Fig. I.-Rear view of the Beach hydraulic shield, showing the hood 

within which the tnnnel is built and the heads ot 24 hydraulic ramd by 
which the shield is pushed ahead. Also ehowing the swinging crane for 
placing the cast iron segments. 

. 

Fig. 2.-The shield in place, on grade, and ready to enter the heading. 
The cntting edges of the shield are se�n in front. At the rear of shield i. 
seen a portion of the constructed iron tunnel pushed up against the tem­
porary timber backing. 

Fig. 3.-Interior view showing the Beach hydraulic shield as worked in 
the heading. The cast iron segments composing the tunnel are built up 
within the thin rear part or hood of the tunnel. The hydraulic rams are 
then made to press against the end of the tunnel, as shown, which forces 
the shield ahead and leaves the constructed tunnel behind in. the earth. 
The swinging cranp. assist8 ill placing the ca8t iron segments. As the 
shield advances, the men in the front part dIg and throw back the earth. 

Fig. 4.-The front of the shield, showing it. cutting edges, its cross 
shelves and vertical supports. 

Fig. 5.-The great shield as It appeared when heing lowered by cable8 
to its place at th" heading. 

• • • • • 
American Induriry In (Juba. 

The rich iron ore deposits near the coast in the south­
eastern portion of Cuba are now in a fair way to be de­
veloped on a very extensive scale, b y  American enter­
prise, to help supply the demand for Bessemer ores i n  
the United States. The Juragua Iron Co., established 
in 1883, was the first in this field. This company, whose 
office is in Philadelphia, has been extending its opera­
tions each year. In 1889 it shipped 256,278 gross tons 
of iron ore to this country from its Cuban mines, and 
it expects to ship over 300,000 tons during 1890. It was 
announced some time ago that a n u mber of Cleveland 
capitalijlts, including the Hon Geo. H. Ely, president 
of the Western Ore Association, had secured (lontrolof 
an extensive tract of iron ore land in the vicinity of the 
Juragua Company's property. We are advised that 
these gentlemen are now making preparations to open 
up their portion of this iron ore region. 

A third company is now in this field, called the Sigua 
Iron Co. This company was organized last spring, and 
represents Philadelphia capital. The property con­
trolled by the company comprises about 84,000 acres, 
extending twelve miles along the coast and inland to 
the mines, the ore property, which includes about 2,000 
acres, being about seven miles from Sigua Bay. This 
extent of territory gives the company ample room for 
mining towns, shops, harbor facilities, etc. The Sigua 
mines are about eight miles east of the Juragua mines. 
The Sigua River runs by the mines into Sigua Bay. 
The company is already preparing to build a railroad 
from the mines along the river·to the bay and to pro­
vide suitable docks for shipping the ore. 

The quality of the Sigua ore, which is red spf!cular 
in character, is fairly shown by two analyses. The first 
analysis represents an average of all ore exposed on the 
,;urface of the ground, and is as follows : Iron, 58'10 per 
cent ; silica, 15'50 per cent ; phosphorus, 0'084 per cent ; 
sulphur, 0 '046 per cent. The second analysis was more 
carefully sorted, and was taken by k nocking off three 
hundred small pieces. It rel)'llted as follows : Iron, 
64'20 per cent ; silica, 5'10 per Cl�Jlt ; phosphorus, 0 023 
per cent ; sulphur, 0'042 per cent. No traces were 
found of titanium or other substances w hich would 
render iron made from this ore poor in quality. 

The estimated cost of deliverinl: the ore from the 
Sigua mines to the docks at Philadelphia, including a 
royalty of 25 cents and the duty of 75 cents per ton, is 
$4.40. 

The committee which examined the property includ­
ed men thoroughly familiar with all the details of de­
termining the quality of ore and of mining, transport­
ing, selling, and smelting it . .  This committee was com­
posed of Messrs. S. H. Chauvenet, David Thompson, 
Clarence M. Clark, E. V. D'lnvillers, and Edmund D. 
Smith. Mr. Challvenet was for nine years chief engi­
neer of the Pennsylvania Steel Co., and later was man­
ager of the Robesonia furnace, at Robesonia, Pa. Mr. 
Thomas is manager of the Thomas Iron Co., at Hoken­
dauqua, Pa. Mr. Clark is first vice-president of the 
Virginia Development Co., which is opening up the 
mineral regions of Virginia. Mr. D'Invillers is an iron 
ore expert, and has been a member of the State Geo­
logical Survey of Pennsylvania. Mr. Smith has been 
actively engaged for twelve years in the handling and 
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transportation of foreign and domestic iron ores. The 
committee also obtained the services of Mr. W. J. Rat­
tle, the well known iron ore expert of the firm of Rattle 
& Nye, of Cleveland, to make a carefnl and conserva­
tive report upon the Sigua property. The reports made 
by Mr. Rattle and the committee were most favorable 
i n  all respects. 

As at present constituted, the officers of the Sigua 
Iron Co. are as follows : President, S. H. Chau venet ; 
Vice-President, Thomas H. Graham ; Secretary and 
Treasurer, George F. Baker ; Chief Engineer, Captain 
D. B. Greene, the well known harbor expert. Included 
in the directory of the company are Edmund D. Smith 
and David I'homas. With such eminently practical 
men controlling its affairs, the success of the company 
is assured.-Bulletin of tke A 1ne1'ican l" on and Steel 
Association. 

. . . .. .. 

(Jap'atn Erlcaaon. 

John Ericsson, by virtue of his appointment all 
Knight Commander of the Royal Order of Isabella the 
Catholic, was a Spanish nobleman, and his position as 
Knight Commander, First Class, Dallish Order of Dan­
nebrog, gave him the title of " Excellency," with rank 
next to that of field marshal and admiral, and en­
titled him to the military honors due to a lieutenant­
general. The army regUlations provide, paragraphs 
427, 449, that officers of foreign services shall be received 
and saluted according to their rank. It says nothing 
concerning funeral honors to be paid them, but the 
regulations provide thllot on the occasion of the burial 
of a lieutenant-general a salute of fifteen guns shall 
be fired and a funeral escort be provided, under the 
command of a lieutenant-general or an officer nearest 
to that grade in rank, to consist of a regiment of in­
fantry, a battalion of cavalry and a battery of artillery 
(paragraphs 445, 467, 474, 475). As Ericsson ranked 
next after an admiral, or with a vice-admiral, under 
the Danish law, this fixes his status under the navy 
regulations governing the matter of funeral ceremonies. 
Aside altogether from the question of merit, the honors 
bestowed upon Ericsson while living may serve as a 
guide i n  the arrangement of the funotion attending 
the transfer of his remains to Sweden. Besides the 
decorations referred to. he received those of a knight 
of the Swedish Order of Vasa, a knight commander of 
the Norwegian Order of Saint 01 of, and a knight 
commander with the Grand Cross of the Swedish 
Order of the Polar Star. He received by formal vote 
the thanks of the American Congress, of the Legisla­
ture of the State of New York and of the Swedish 
Diet. He never made any display of these honors, and 
when he was once asked what titles should accompany 
his name in the dedication of " Haswell's Engineering 
Handbook," he answered " Captain and LL.D." He 
was proud of the title of captain, received in his 
youth from the Swedish government, and of the de­
gree bestowed as a recognition of his contributions to 
science. We have by no means given a catalogue of 
Ericsson's honors. They include the bestowal in 1862 
of the Rumford Medal, which had up to that date 
been awarded but once before in this country, during 
a period of near ly three-quarters of a century since the 
establishment of this fund by Count Rumford.-Al'my 
and Navy Journal. 

-------• ....,. 0-...... _-----­
Lead In Lace. 

Ph. De Clarmont gives an account, in Le Moniteur 
de la 1'eintu1'e, of a white satin dress totally ruined by 
its trimming with English lace. The dress had been 
worn but once, had then been packed into a trunk 
which was deposited in a damp place and exposed to 
emanations of hydrosulphuric acid from gas. When 
taken out, it was found that the pattern of the 
lace, particularly of its tulle ground, had been 
printed in indelible black upon the white satin. The 
accident was not difficult to explain. English lace is 
habitually charged with sUlphote of lead, which in this 
case had absorbed hydrogen and hydrosulphnric acid 
from the atmosphere, forming sulphide of lead, which 
had been imprinted and fixed upon the white satin, 
which naturally had also absorbed hydrogen and hy­
drosulphuric acid. The seller of the lace showed that 
charging English lace with white lead (sulphate of 
lead) was commercial usage, and thereby escaped pay­
ing the damage. An objectionablo usage it is at any 
rate, as the absorption of lead through the skin from 
such lace may become dangerous to health. 

• I e  . ..  
The (Joa' of' F1rID� a 1 10 Ton Gun. 

According to a calculation made by the Economiste 
Belge, the cost of firing a 110 ton gun is, in round num­
ber&, $832, divided as follows : 

)100 lb. of powder . . • • . . • • . • • • . • • • • . . . . . . • • • • . .  _ . . . . . . . . . . .  $380 
1,980 lb. projectile . . . . . • • • •  _ . . . . . . . .  _ • . . . . • • • • • . • • • • • . . • . . . . . .  435 
Silk for cart.idge. . . . • . . • • . . . . . . . . . . . . . . . . . .. . . . . . . . . . . .  , . . .  17 

$832 
But this IS not all The 110 ton gun, it appears, can 

be fired but 95 times, and after that becomes incapa­
ble of being used, and requires repairs. Now, the cost 
of the piece being $82,400, it is necessary to estimate 
the cost of wear at about $868 for each shot, thus rais­
ing the coat of each charge to 11,700. 
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OW VICTOR No. 0 ELECTROPLATING DYliA.O. ®oneeponClence. 

To the Editor of the Bcientijic A me7'ican : 
I have made the simple electric motor and it works 

splendidly. I have it running two sewing machines in 
our show window. I have also made a smaller motor 
and car. and have it running on a track in show win­
dow. I supply the current through the rails. It 
makes a fine show. D. O. TH AYER. 

Sioux Falls. South Dakota. July 23, 1890. 
••••• 

To the Editor of the Scientific Amedcan : 
I see in SCIENTIFIC AMERICAN of July 19 that 

you would like to know what we amateur electrical 
workers are doing : Well, first of all. I made " The 
Simple Elect.ric Motor," described in SCIENTIFIC 
AMERICAN SUPPLEMENT, No. 641. Made it .. plump 
up ,. to instructions. It works splendidly. I use it to 
rUIl my No. 1 �  Whitcomb lathe, and it does the work. 
1 use the current from the Edison electric light wires. 
1 then maGe German silver rheostat described in SCI­
ENTIFIC AMERICAN. September 14. 1889. I use this in 
connection with the motor. With the rheostat I can 
re�ulate the motor for doing heavy or light work. I 
followed the directions in making. except I used an­
other coil i nstead of stmight wire to go back to the top. 
I also tried my hand on the .• Watch Demagnetizer "  
described in SCIENTIFIC AMERICAN, October 2, 1886. 
With it I can magnetize or demagnetize a piece of steel 
at will. I then made a galvanometer ;  it has been 
used. in connection with a battery. to hunt broken 
electric light wires, and has proved a success. Have 
m�de electric bells from instructions given in SCIEN­
TIFIC AMERICAN. and they have always worked all 
right. Have made other articles besides electrical, and 
with as good success. I have found, if you want to 
make anything that is deRcribed in ' the RCIENTIFIC 
AMERICAN, zoead carefully the inetructions, and follow 
them closely. and you will have no trouble. 

We illustrate herewith a new electroplating dynamo, 
which has just been brought out by Mr. Thomas Hall, 
of No. 19 Bromfield Street, Boston. Mass., and is fur­
nished at a low price. He styles it the Victor No. O. It 
is furnished with a switch board. and is II. complete dy­
namo for electroplat.ers' use. It gives a current of 10 
volts. and is suited for either !(old. silver, or nickel 
plating. It is an excel lent working machine. and will 
be found useful to manufacturers who wish to do their 
own plating, or others who wish a small dynamo for 
small work. These Ipachines have many advantages 
over batteries : they are clean, require little attention, 
there is no unpleasant odor, as from acids used in bat-

across the face of the wheel, a radially extending part 
which turns in the periphery of the wheel on' its left 
lIide, and, on the inner end of this radial part, an arm 
standing at right angles to the arm first named. and 
free to turn in a recess within the wheel. so that when 
the outer arm is given one-quarter turn the inner arm 
will be thrown outward into engagement with the next 
numbering wheel. Fixed disks are arranged between 
each two adjacent numbering wheels. each disk having 
a segmental slot through which the inner arm of the 
lever is adapted to move. and on the right side of all 
the numbering wheels are flanges, each provided with 
ten radial arms. A fixed lug or projection. as shown 
in the small view, is arranged in the rear of each num­
bering wheel. adapted to engage its lever. extending 
longitudinally across the face of the wheel. With this 
arrangement. as the units wheel completes one rev� u· 
tion, the lug engages the outer arm o f  the lever. throw­
ing its inner arm into longitudinal position. to engage 
a radial arm on the next wheel and move that wheel a 
dist-ance of one tooth, the lever being turned back to 
its normal position by the fixed 'slotted disk bet wilen 
the wheels on the next forward stroke of the pawl. 
In this way. at every tenth revolution of the units 
wheel two wheels are moved. at every one hundredth 
thrllE.' wheels, at every one thousand th four whee!", 
and at every ten thou&andth five wheels. the move­
ment being always positive and the several parts not 
liable to get out of order. 

HALL'B ELECTROPLATING DYliAllO. 

••••• 
EfI'ec& of Lightuluc upon Tree •• 

It is a well known fact that the oak is very often 
struck by lightning, b�t it is not t!O well known that 
the beech is but very rarely struck. 

G. H. SP ANGLE. 
Chetopa, Kan., July 23. 1890. 

Smokele.. Powder. 

Mr. A. Jaksch hall had an opportunity of examining 
a new kind of powder sold by an English house under 
the nalpe of " swokeless sporting powder." This pow­
der is in grains that are nearly white and resemble 
semoule. It was found that it was a mixture of wood 
nitrocel lulose with 4 per cent of nitrate of barytes. It 
burns with very little smoke and does not produce so 
strong a detonation as ordinary sporting powder does. 
An identical composition has been obtained by operat­
ing as follows : 

teries. and they are always ready to work. Mr. Hall 
has several sizes of dynamos for electroplaters and 
nickelplaters, but the No. 0 has been designed especi­
ally for beginners, or those who wish to use it ou a 
small seale. A fully illustrated catalogue will be sent 
to those interested on application. 

From the standpoint of atwospheric electricity, the 
degree of danger attending the taking of shelter under 
a tree during a storm depends upon the height of 
the tree. the greater or less conrluctivity given it by its 
more or less abundant sap, and the degree of elect ric 
tension that may accumulate i n  it. 

Mr. Werckert, of Bischofsheim. Alsace. has made 
some very simple experiments that seem to prove that 
the nature of the leaves is very important from the 
standpoint of electric action. 

While the leaves of the common oak (Quercus pedun­
culata�) are entirely smooth. those of the beech (Fagus 
syl'Oatic:a) are very villous. Placed upon a glass pll\te 
electric machine, th� branches of the heech. owing to 
the innumerable points that they possess. dissipate the 
electricity so well that hut half the tension can be ob­
tained that we reach when the branches of the heech 
are replaced by those of the oak. 

Purified wood cellulose is gradually introduced into 
a very !lold mixture of one part of fuming nitric acid 
and two parts of concen trated sulphuric acid until a 
thick pulp is formed. After six hours' contact, the 
pul p is washed. first with cold and thfln with warm 
and slightly ammoniacal water. The washed product 
is boiled in a concentrated solution of nitrate of baryta., 
gently compressed, and dried at 40° C. In order to 
granulate it (an operation that i s  not indispensable), 
machines devised for the purpose are necessary. 

It is prohable that this smokeless powder is the same 
that was olTered two years ago. by an English hou/je, 
to the Austrian and German governments, and refused 
after an examination.-Le M07£iteu7' Scientiflque. 

... I., .. 
Nickel Steel. 

From experiments on samples of wire drawn from 
nickel steel containing 25 per cent of nickel and 74 per 
per cent iron. by the Steel Company of Scotland, t.he 
author finds that nickel steel can exist i n  two states, 
magnetic and non-magnetic, over a. range of tempera­
ture from below freezing to 580° C. The wire becomes 
non-magneti�able after heating to redness, whether 
cooled slowly or by being plunged into water, but when 
cooled by solid carbonic acid it resumes its magnetizable 
state. The electric resistance iii very dillerent in the 
two states. and the change in resistance ellected by 
cooling wit.h solid carbonic acid is almost as remark­
able as the change in magnetic properties. 

Of five non· magnetizable samples. the highest break­
ing stress was 50'52 tons per square inch, the lowest 
48'75 ; the greatest extension 33'3 per cent, the lowest 
30. Of five magnetizable samples. the highest breaking 
stress was 80'12 tons, the lowest 85'76 ; highest exten­
sion 8 33  per cent, lowest 6'70. The broken fragments 
of both were magnetizable. -J. Hopkinson. 

.. . . .. 
AMONG recent arrivals in New York came one of 

England's fastest amateur safety riders. Mr. H. E. 
Lanrie. Mr. Laurie is but nineteen years of age, stands 
5 feet 8� inches in his stockings, and weighs 168 pounds. 
tn appearance Mr. Laurie is the picture of health and 
vitality. His racing career began five years ago on a 
tricycle, and he has ridden the 811.fety bicycle three years, 
on which machine he has been scratch man in all 
handicap events for the past two years, and has won 
174 prizes. When seventeen years of age he rode 21 
miles 125 yards inside the honr, which ill still the Eng­
lish record 

• • • 
AN IUROVED REGIBTER OR COUNTER. 

The device shown in the illustration has its counting 
or numbering wheels actuated by direct mechanical 
movement, without the use or aid of springs. It hM 
been patented by Mr. Rudolph Ruhlman, of No. 167 
Cooper Street, Trenton, N. J. In a suitable caEing, 
having a longitudinal opening through which the 
numbers may be read, the numbering wheels are 
mounted to turn loosely on a fl.xed shaft held in 
brackets fastened to the ba.ck of the easing. On the 
end of the shaft next to the units wheel is a loosely 
swinging lever. the lower end of which extends through 
a transver!;e slot in the casing, where it is connected by 
a rope or other suitable device with the machine whose 
revolutions are to be counted, while its upper end carries 
adouble-toothed pawl, to firmly grasp one of the teeth 

RtJBLJlAB'B REGIBTER FOR ENGInB OR IACHIWEB. 

of a ratchet wheel on the outer face of the units whtl61 . 
This w·heel bas ten teeth. and ten strokes of the lever 
cause it to make one complete revolution. Ordinarily 
the machine im parts motion to the lever in only one 
direction, the return motion being made by a spring, 
but this movement may also be made directly by the 
machine, or by counterbalancing t.he lever. The pa:wl 
is a gravity pawl. and there is a pin on the lever to 
limit the outwardly swinging motion of the pawl when 
it moves backward over the teeth on the return stroke, 
while a friction brake is provided to prevent the onits 
wheel from being moved too far by the motion of the 
pawl, this brake being spring-pressed against the outer 
face of the wheel. Each of the numbering wheels is 
provided with a lever, shown in the sma.lt view, com­
poNd of an arm extending normally looaltudiDally 
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It has likewise been remarked that a beech leaf placed 
upon a conductor charged with electricity dissi pates 
the charge much more rapidly than an oak leaf does. 

These experiments prove that the nature of the 
leaves has a great influence upon the danger that dit­
ferent trees present as objects of shelter, and that vil­
lous leaves, like those of the beech. appear to prevent 
the accumulation of electricity, while, on the contrary, 
they fa·vor the slow neutralization of the fluid through 
the action of the innumerable small points with which 
they are provided. -Annales lndustrielles. 

. te . •  
American Bullt Car. for Europe. 

The Jackson & Sharp Works, at Wilmington, Del. .  
are building passenger cars for the railways i n  France. 
Spain and Austria. Mr. William Voss. writing about 
the cars after a visit to the works, sayS : They are a 
curious mixture of European and American practice, 
and are built according to complete sets of drawiugs 
sent over. Of course it is sectional work, like that sen t 
to South America. These cars are about 50 feet long. 
some of them day coaches and others of the Mann 
boudoir style of sleeper. They have combination wood 
and iron sills, bogie trucks, the old country drawhook 
and bullers, etc. All the heater and water pi pes are 
of copper, windows run in bra!l8 guides (a very good 
but expensive thing). There is a vestibule at each 
end, but they do not touch like ours. being about four 
feet apart when coupled. and iron aprons and railings 
form the bridge. The entrance is through the vesti­
bule and steps like ours, but dillerent. The exterior 
is mahogany, natural wood tiniRh. Roof w uch l ike 
ours, and is covered with canvas and sheet copper on 
ends and eaves. Some of the cars have been shipped, 
six or twelve more are almost done, and a lot of six 
is just being erected.-National Car and Locomotive 
Builder. 

. ,., . 
Ocean Timber RaR •• 

The steam schooner N oyo, from N oyo, lately arrived 
at San Francisco with II. raft of 500 and odd piles in 
t6w. They were consigned to the Southern Pacifi c  
Railroad Company, and are intended for the repair 
and construction of bridges on its l ines. 

This is the fifth or sixth trip with rafts of the Noyo, 
and each of its voyages has turned out successfully, so 
says the Pacific Lumberman. The rafts are constructed 
one deep. 'fhey are made of lots of thirty piles each. 
The piles are bored through, and a chain passed 
around the lot. Ea.eh lot in its turn is attached to the 
main cbain by whicb they are towed. 



llECJ:NTLY PATENTED INVENTIONS. 

Eleetrleal. 

RHEOSTAT. - Thomas J. P a r  r i s h. 
Nevada, Mo. The base plate of this device is prefer· 
ably made of hard ruhber, brass or wood, with binding 
postsat one end and at the other eud an upright sup­
porting a helical coli with hollow central chamber. 
where a slide Is arranged to move mto or out of the 
coil, an external spring beiug adapted to bear upon dif· 
ferent portions of the exterior of the coil to transmit 
the current through more or less of the coil, as desired. 

PHONOGRAPH. - James . P. Magenis. 
North Adams, Mass. This is a device In which, com­
bined with the record cylinders, is a mouthpiece fur· 
nished with diaphragms hll vin� tracing points, a track to 
support the mouthpiece in 'ihe position of use, and other 
novel features, forming a phonol1:raph ID which a record 
may be made on two cylinders simnltaneonsly. so that 
one may be retainl'd as a file. or a message may be re­
peated from one cylinder to another. 

SUPPORT FOR TELEPH ONE RECEIVERS. 
-Simon Lebenberg, Berlin, Germany. This Is a device 
to enable the receiver to be held and adjustpd for nse to 
leave the hand at liberty for writing, etc., and consists 
of a horizontal jointed bracket in verttcal bearing., n 
vertically movable upright in the outer member of the 
bracket, with a horizontal arm having at its out�r end 
vertical spring clamps and connected by a universal 
joint to the upright. 

DRILL HOLE MAGNET. - CharIeR S. 
Porter, Ivanhoe Furnace, Va. This is a m8ilnet for 
lifting particles of iron and steel, broken bits, etc., 
from drill holes, being a permanent bar magnet fiattened 
at one end and perforat�d to receive the link of a chain, 
while the keeper is formed of a bar of soft Iron with It. 
ends curved over toward each other and fitted to tightly 
clamp the ends of the permanent magnc;t, to preserve 
its 8lrength when not in nse. 

ltIeehanleal. 

SANDPAPERING MACHINE. - Axel K. 
Halteberg. M .... hlleld. Wis. This ls a machine which 
provide8 for the holding of the work In yielding con· 
tact with the sandpapering cylinders, for a reclproca. 
tlon of these cylinders In a line parallel with the .haft 
axes, and for the adjustment of the machine so that it 
can be readily nsed with material of dltlerent thlck­
neeees. 

SPINNING AND TWISTING. � Johann 
Boelsterli. Fussen, Bavaria, Germany. This Is fiier and 
drait device for spinning and twisting machines In which 
the fiier Is Independent of the bobbin spindle and ter­
minates In a tnbular spindle which rotates on a fixed 
bearing. the fibrous snbstance passing through this 
spindle or its bearing. over one arm of the fiier, and 
downward and aronnd half of the periphery· of a ring 
connectinll: the ends of the filer arms. and thence to the 
spool. making a stronger spindle and giVIng easier ac­
_ to  it. 

MOTIVE POWER FOR JIGGERS.-James 
Nicholas. Benton. Wis. The upper ends of the pltmen 
of two oppositely placed balance wheels are secured to 
the outer ends of the tongues of one or more jigging 
machines, a large central drive cog wheel, rotated by a 
crank handle, commnnicating rapid motion to the 
balance wheels throngh side shafts and pinions. whereby 
the work will be lightened and its amount greatly in­
creased. the device being also applicable to a variety of 
other nses. 

VlsE.-Charles Wiest Faulkton, South 
Dakota. This is an improvement in that class of vises 
whose sliding jaw Is operated by a cam lever pivoted 
on the fixed jaw, and having a pendent lip or fiange 
eilgaginll: shonlders or teeth on the shank of the sliding 
jS,!, thenovel feature being the-means for pivoting and 
detachably holding the cam lever on the fixed jaw. 

ltIl.eellaneoulI. 

MAP CAE'E. - Charles M. Terrell and 
Hlfllm M. Chittenden, Omaha, Neb. This case has a 
transparent front, and two rollers are revolubly 
mounted In the case at proper distances apart, a web of 
lIexlble material being wrapped on the rollers and 
adapted by simple mechanism to be transferred from 
roller to roller reciprocally, thereby exposing any map, 
design, en�avlng, or like article to view. as It Is drawn 
before the transparent face of the case. 

TIME AND DATE CALCULATOR. - Wil­
liam R. Will. Baltimore, Md. This is a device more 
especially for use in banks and offices tor mechanically 
determining the number of days between two dates. 
and consists of two stationary concentric scales op­
positely numbered from 1 to 365, combined with a 
similarly numbered rotary adjustable circular scale. 
with other novel features. 

AERIAL MACHINE. - Stewart Cairn­
cro .. , Grafton, North Dakota. The gas bag of this 
machine is held to a suitable frame by nett.ing, and on 
the lower face of th" frame is a shaft carrying a pro­
pelier wh�1 to be op�rated by gearing devices from the 
cage below. the machine being normally adjusted to 
counterbalance the weight of the operator, so that it 
will only rise as he operates the propeller wheel. but the 
adjustment being such as to permit guiding the ma­
chine ill any dirpction. 

J titntifit �mtritau. 
COAL ELEVATOR.-Ao�us H. McLean. 

Saginaw, Mich. This elevator Is de.igned especially 
for loading coal from a bin into the tender of an en­
gine, and provides mean. whereby the bucket will be 
raised by the engine, and at I he proper moment, as the 
tender Is bronght in front of the buckeh the latter will 
be dumped to deliver the coal into the tender. 

Box CLAMP.-Robert H. Blair. Kansas 
City, Mo. This Is a clamp especially adapted for use on 
boxes containing nursery stock. where there is consider· 
able spring to the sides of the box, the clamp consist­
ing essentially of two upright side pieces adapted to fit 
agalnet the sides of the box, each piece having an 
anJrnlar lower end to lit beneath the box. and having 
notches nesr the top. a cro.s bar with a slot in one end 
fitting npon the side pieces. provided with a swinging 
lever adapted to enl(age the notches. 

VEmCLE SPRING. - Phaon J. Kern, 
Frankfort. Ind. This Invention relates more particu­
larly to springs for road carts, providing what is 
designed to be a .imp le, cheap. and etlectlve arrange. 
ment of springs. the invention conslsti� In the novel 
arrangement and peculiar combination of parts. 

DESK AND ITS SUPPOR TS.-William A. 
Roos, New York City. This Invention Is more par­
ticularly deslj(ned for a window desk. or for desks to 
be used In doorways. and other places, and provides 
novel combinations of parts for snpporting the desk. 
adjusting Its top to various angles, shutting or closing 
it when not needed. and Ita ready attachment and.de­
tachment. 

STEAM FOOD COOKER. - 0 1 i V e C. 
Christin. Bodie, Cal. This cooker has several section., 
the lower one being a boiler and the upper section. 
divided Into compartments with through and throngh 
passages for the steam, whereby several ditlerent kind. 
of edibles may be cooked at once, with economy of 
time, space, labor and ·fuel. and without giving one the 
fiavor of the other. . 

DOOR CHECK.-:Charles W. Fishel and 
Frank S. HotchkiSS. Carbondale. Col. This Is a door 
holder whose main feature is a spring catch adapted to 
receive and firmly clasp a knob or projection attached 
to the door. the IprlnK catch being inclo.ed in and pro­
tected by a detachable barrel or tube applied to the 
part having a screw for attachinll it to the wall. 
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1. Elegant plate in colors showing perspective and 
fioor plans of an attractive little cottage recently 
erected at a cost of only $1lOO at Sunapee, N. H .• 

from plans by Munn & Co .• architects. New 
York. Sheet of details. etc. 

2. Plate In colore of Mr. Charles Barnard's cottage at 
Stamford. CoIID. Perspective elevation. fioor 
plane, sheet of details, etc. Cost $2,(kX). 

3. ClIatesu de Chenoncesux, erected in the reign of 
Franclsthe FIrot. Page enllravlng. 

4. A cottage at Villa Park, New York. Cost s.'3,tOO 
complete. Floor plane. perspective elevation, 
etc. 

5. A resIdence on Chester Hill, Mount Vernon. N. Y. 
Cost $5,500 complete. Perspective view and fioor 
plans. 

6. A block of city residences erected for Dr. F. E. 
Robinson. on West End Avenue, New York City. 
Floor plans and perspective view. 

7. General view and details of FestIval Hall of the 
Union of German Sinl1ers at Vienna. 

8. Residence at Greenwich. Conn. Cost $7,9JO. Per­
spective and fioor plans. 

D. Dwelling at Stamford, Conn. Cost $5.(kX). Plans 
and perspective elev!'tion. 

10. A dwelling at Holyoke, Mass •• erected at a co.t of 
$9,500 complete. Rossiter & Wright, New York, 
architects. Floor plans and perspective view. 

11. Dwelling and store at Mount Vernon, N. Y. W. 
S. Stickl .... architect. Mount Vernon. Cost $5.600 
complete. Plans and perspective elevation. 

12. An elegant residence erected on the Highlands, 
Springfield, Mass.. at a. cost of $6,(kX). Floor 
plans and pel'!pective view. 

13. Attractive stable at Montclair. N. J. Cost com· 
plete 13,200. J. C. Cady. New York, architect. 

14. Miscellaneous: Steam aa a 1lre extlngulsher.­
Trees and streeta. - Portrait and biographical 
sketch of John Ruekln.-A porch covered with 
clematis montana, lllueuated. - Prevention of 
decay In stone.-The porcelain tower at Nankin. 
- The Howard heater. Illustrated. - EtJective 
lightning rods. - Au improved sqnare chisel 
1I!0rtiser and borer. lIIustrated.-Zinc and brick 
work.-The Hartman sliding blinds. - An im­
provcd mitering machine. iIIustrated.-An im· 
proved twist machine, iIIu.trated.-An improved 
heater, iIIustrated.- -A perfect sanitary wash tub, 
iIIcstrated.-An improved bench plane, IIlustrat­
ed.-A large contract for .teel roofing.-New 
York Cen.tral Iron Works Company. 

T1u clt.arge fur l"m-tion UnMr thu Mad i8 OM lJolla1' 
a lw fur taCh tflm-tion: aIxJul ei<lht tDOI'dI to a liM. 
AttfJerti8erN:nh m1Ut bI! reMhJed at wlIlkalion oJ!ice 
(JI earlv (JI ThurBdall mominq to appea1'in flezt i88ue. 
For Sale-New and second hand Iron.working ma-

chinery. Prompt delivery. W. P. DavIs. Rocbeoter, N.Y. 
Acme en�ine. 1 to 5 H. P. See adv. next Issue. 
Tuerk water motors at 12 Cortlandt St •• New York. 
Pr_eo & Dies. Ferracur.e Mach. Co .• Bridgeton, N . •  J 
Hol.tlng Engines. The D. Frisbie Co., New York city. 
BIlUngs' Drop Forged Lathe Dogs, 12 slze8-� to 4 

IDcbel. BlUlDgs & Spencer Co .. Hartford, Conn. 
The Improved Hydraulic Jacks. Punches, and Tube 

lixpanden. R. Dudgeon. :U Columbia St., New York. 
Best Ice and Refrigerating Machines made by David 

Boyle, ChIcago, Ill. 156 machInes In satisfactory uoe. 
Tight and Slack Barrel Machinery a �pecialty. John 

GreenWOOd & Co., Rocbelter. N.Y. See UlUI. adv .. p.llL 

Screw machines. milling machines, and drill presses. 
The Garvin llacb. Co •• Lalght and Canal St .. , New York. 

Veneer machines. with latest Improvements. Farrel 
Fdry. and Mach. Co .. AnsonIa, Cono. Send tor cIrcular. 

For Sale-Patented regi.ter for machines. No. 432,«1, 
Illued July 16, 11l1O. See _e 89. Addre .. R. Ruhlmlln. 
TrentoT,. N. J. 

Guild & Garrison, Brooklyn, N. Y .. manufacture 
!Iteam pumps. ",acuum pumpa. TBellum apparatD8. &1r 
pumpI, acid blowers, lIlter pre .. P=PI, etc. 

The Holly Manufacturing Co., of Lockport, N. Y., 
will oeond their pamphlet, deocrlblng water worn ma­
chinery. and cootalolngreportaot teato. 00 applicatIon. 

The best book for electricians and beginners in elec­
tricity II " Experimental ScIence," by Geo. M. Hopklos. 
By maH,,,, Munn & Co., publllberl, S61 Broad .. ay, N. Y. 

Blake's improved belt stnds are the best fastening for 
leather and rubber belt .. Relll.tered trade mark and pIc­
ture on every box. None otber genuIne. Greene. Tweed 
& Co., SI Chsmben St .. N. Y. City. 

A buslneee man, who has traveled extensively. de-
8iree a manufacturer!' 8Jlency. or to &Stltet tn introductng 
lome merItorious InvenUon, good .. or machlneryot a na­
ture that 10111 be unlvel'l!allYlalable. Reference .. Ad­
drel. W. y� Grove Hall, New Haven. Conn. 

ar-Bend for new and eomplete catalol(1le of Sclentlllc 
and other Booko tor lale by .Munn & Co., 381 Broadway, 
New York. Free on application. 

HINTS TO CORRESPONDENTS. 
N_.e. and Addre." must accompany all letters, 

or no attention will be paid thereto. Thll is for our 
information, and not for publication. 

Releren"e" to former articles or an.wers should 
give date of paper and page or number of question. 

..... o lrle" not answered in reasonable time should be repeated; correspondent!! will bear in mind that 
lome answers require not" a little research, and, 
tbough we endeavor to reply to all, either by Jetter 
or in this department, each must take his turn. 

Speelal W rtlten Informallon on matte .. of 
personal rather than general Inter.eet cannot be 
expected withont remuneration. 

8elenlille Amerl .. a .. 8o l'plement" referred 
to may be had at the 01l1ce. Price 10 cents each. 

Book. referred to promptly supplied on receipt of 
prIce. 

tnl.era •• sent tor examination should be distinctly 
marked or labeled. 

(2363) E. W. H. asks : What kind of 
material is I(enerally used for halloons? A. Muslin 
varnished with linseed oil varnish is often used. For 
an excellent article on the .nbject we refer yon to our 
SUPPL1C](1CNT, No. 726. Silk is often recomm'mdetl.,but 
Is too expensive, and probably more lial)le to heatlnl1 
while stowed away. 

(2364) C. A. asks : t What is the molle 
of cleaning a meerschaum pi pet Please give process 
fully. A. Cork u p  the stem aperture, moisten the in­
terior of the bowl with a little alcohol, and light it. 
When burned out, scrape the charcoal out with a knife. 
A bntton of meerschaum should be kept In the bottom 
of the bowl to prevent the point of the knife penetrat. 
ing tbe base and spoiling the pipe. 2. What Is mode of 
connections on the old style frictional plate electric mao 
chine, and what materials should rubbers be made of? 
A. Elther the rubbers or prime condnctor must be in­
sulated, and the one that is not Insulated should becon­
nected to the �ound. The rubber!' may be made of 
felt rubbed with a very Iittle �.aoe and an amalgam of 
tin and mercury. S. A good recipe for ginger beer. A. 
Crush sixteen ounces of the best ginger, and pnt It In 
a large tub. boll ten 1(8110ns of water and pour thereon, 
add six pounds best white sugar, one ounce cream of 
tartar. and ounce tartaric acid. stir the whole up with a 
stIck till the sugar Is dls@olved, allow It to stand till 
su:lllciently cooled, then add one pint brewer's yeast; 
stir this In, let It stand for twelve hours or nntil a 
scnm forms on the top, then drain it 011, add one onnce 
of soluble essence of lemon, clarifs, bottle, and tie 
down. 

MIDDLINGS PURIFIER. - Robert L. The Scientl1!c American Architects and Builders 
Edition is i .. ued monthly. $2.50 a year. Single copie •• 
25 cents. Forty large qnarto pages, equal to about 
two hundred ordinary book pages ; forming. practi­
cally, a large and splendid MAGAzlNB or ABCHlT1CC­
TUBJ:, richly adorned witl 'legant plates in colors and 
with fine en�viDgt!. ilIn�.tating the most interestiug 
examples of Modern Architectural Con.tructlou and 
allied su bjecta. 

(2365) J. P. asks how he can plate a sil­
ver rmg with gold and not nse an electric current. A. 
You must apply amalgam gliding. The article is 
.. quicked .. by dipping into a solution of nitrate of mer_ 
cury. It Is then rnbbed with an amalgam of gold J part, 
mercury 3 parte. A brush 18 used for the rubbing. It 
Is then gradually heated until the mercury is all ex· 
pelled. which requires less than a red heat, and is 
rubbed u p  and polished. This Is an extinct art prac­
tically, as battery plating has displaced it. 

Hotfel. Cedarville, Cal. This is a machine designed to 
be .Imple and durable in construction and very ef­
fective in operation, the invention covering various 
novel parts and details and their combinations. 

FRACTURE ApPARATUS. - Thomas M. 
Miller. Medford, Wis. This invention provides a 
device whereby a fractured limb may be held in position 
for bandaging or the application of plaster of Paris 
with the least inconvenience to the patieut, while af­
fording great facility for the operator. and whereby 
altlO the 11mb may be stretched or raised and lowered as 
de!'ired. with reata for the limb capable of lateral ad­
justment. 

The Folln_. Richne8l!, Cheapness, and Convenience 
of thl8 work have won for It the LABa1CST CIRCULATION 
of auy Architectnral publication In tlie world. Sold by 
all newtodealen. 

XUNN & 00  •• 1'uBLu!--. 
lJ6l.Broadway, New Yorlt. 

(2366) L. W. asks how to detect tioctura 
cantharidls In coJree. A. Extract the co1fee WIth ether 
or chloroform and evaporate to dryness. By volatiliza­
tion, pure cantharidin mixed with catleine can be ob­
tallied. Weak alkali will dissolve the cantharidin. 
PrecipItate with acid. filter, and test lJy second volatili­
zation and examine under the microscope. comparing It 
with a �ample of known cantharidin; 

(2367) H. V. asks where he can pur­
ollue • book of dealKO" utled for .papler mache decol'll-
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I.Ione and terra cotta workings. design. that would 
answerfor interior and exterior work on hon"es. A. 
We can l!upply you with Interior Decoration. by Brun­
ner & Tryon. $3. 2. Would you also Inform me what 
is the composition of the plaster work on the outside ot 
frame houses' A. Use a cement mortar. 1 part Port 
land or even Rosendale cement to Hi or 2 parts sand. 
The only rule to apply In working rapidly setting ceo 
ment or plaster of Paris is to mix the ingredients dry. 
then moisten and mix, and only mix small quantities. 

(2368) J. H. J. asks how to blacken 
brass and German sliver. A. A very simple proceee 
consl.ts In dipping the metal In eolution of nitrate of 
copper and heatiug over a fiame or clear lire. Thll 
must be repeated until a black Is produced. Or pro­
ceed thus! Polish with tripoli or other agent, then 
wash with a solution of 1 part nitrate of tin aud 2 
parte chloride of gold; after 12 or 15 mInutes wipe 011'. 
It the solution Is acid. the color will be darkened. 

(2369) F. P. asks (1) for the best prepara­
tion to uee of soda and tartaric acid for aerated water. 
A. Use 4 parts bicarbonate of soda to 3� parts tartaric 
acid. A alight excess of acid may he nsed to Ilive 
pleasant acidity. 2. Is tbere anythIDg better or che.aper 
that can be used without a special apparatus? A. No. 

(2370) M. H. asks : 1. Is there such a 
thing as liquid vaeellne? A. No. Kerosene and heavy 
paraffine oils may be taken as the nearest approach to. 
It. 2. What is the most practical formula for deter­
mining the fiow of water from an artesian well ? A. 
Thltermlne the head of water or pressure at the mouth. 
and apply the formula 

'82 a .y2 q �  
I n  which a=area of pipe I n  square feet, and h head In 
feet, and g=32·5. 3. What is the formnla for deter­
mining the number of gallons of water discharged per 
minute by a mountain stream? A. Determine it. profile 
and the current velocity. and calculate t.he fiow from 
these data. 4. For determining the number of g"lIons 
of water discharged per minute by a rivcr. A. Deter­
mine Its profil� and the current velOCIty at dltlerent 
depths. and from these calculate the amount of water. 
S. Can the magn.etic vllriation be found by means of an 
ordinary compass, Jacob mounting. or ball and socket 
movement? A. Not very accurately. Works on snr­
veying tell how to determine the true meridian, with 
which you can compare your compass. We r.an supply 
yeu with " A Practical TreatIse on Surveying." by 
Gillespie. price sa.50. 6. What is the best method to 
preserve poplar trees from being worm-eaten, and what· 
is the scientific name of the worm that destroys them? 
A. Spray with Paris green and water. For pnblications 
alld information on su hject.. address the Department of 
Agriculture, Washinl(ton, D. c. 

(2371) J. H. J. writes : 1. Where are 
phonographic dolls to be purchased, and what is the 
price? A. For phonograph dolls. address the North 
American Phonograph Company. New York, N. Y. 2. 
Professor Steele, in his Series In the Natural Science., 
gives two experiments with sodium sulphate <N ... SO •• 
JOH,OJ ;  one Is given in hie .. Fourteen Weeks in 
Chemistry." paj(e J33, bottom of �. the otll .... ID·III8 
.. Popnlar Phy.ics." page 251, bottom of the pan. I 
have tried both of these, and do not sncceed. Can you 
sngeest what the difficulty is ? A. Sometimes tbese ex­'
periments in cry.talllzation fail nnaccountably. By 
using fresh soda sulphate each time you have a better 
chance of euccess. S. In catalogues of .. wcighta of 
precision" I have seen " riders " spoken of lu conllec· 
tion with some sets. What are they and what Is their 
use? A. A .. rider " is a weight made of wire that 10 
used like a steelyard weight upon the arm of the bal­
ance wbich mnst be j(raduated. Ilenerally in twelfths. 
Thus a twelve milligramme rider gives one milligramme 
for each division. 4. In a great number of receipts par­
affine Is used. What Is paraffine? Druggista In Shanghai 
tell me It Is an extra refined kerosene oil. Is this right? 
A. Paraffine wax is meant-the substance from which 
paraffine candles are made. It is a white solid substance. 
a product of distillation of coal It Is not an oil In 
your case, although it Is a common name for relined 
petroleum. 

(2372) G. W. writes : I n  the process of 
rendering fat and bone bolltng trom the refuse of mar­
kets. a very strong and disagreeable odor is engendered. 
By the most recent machinery thIS odor Is directed 
from the vat throulCh a pipe to a furnace lire. The pres­
sure forcing the odor in .. team form throuj(h the coal 
bed In the furnace from six to eight Inches thick.' Now 
the question is. does this odor become odorl_ from 
this fnrnace heat, or is it brought back through the 
chimney In a warm form with the same smell to foul 
the air? Would,the smell be greater some'dlstance troUl 
the factory, say a mile to a mile and a half, than near 
to it? A. The process described we should judge could 
be made perfectly e1fectual. and would quite destroy 
the odors if properly conducted. The odoriferous com­
pounds wonld be oxidized and decompooed, not merely 
disseminated. No .. mell should be found near to or far 
from the factory. 

(2373) P. 1. W. M. Co. asks : Can you 
give procells for recovering metals? We melt autl­
mony, lead, and tin together. We have a quantity of 
the ash or dross. We wish to separate the metal from 
waste. A. The dross nndon bt.edly con.ists of the 
oxides of the metals. By melting in crucibles with 
powdered charcoal at a high heat. some could be re­
covered, but probably not enoogh to pay. By proper 
precautions the waste could be kept low. We would 
sugge-t keepi nl' melted salt upon the metal in the cru­
cibles, or even a layer of charcoal in coarse powder, and 
also keeping the crucibles covered. 

(2374) C. C. W. writes : I have some 
pieces of serpentine rock which I wish to polish highly 
on one snrface. Can you tell me how to do this? A. 
This has to be done by rubbing WIth proper polishing 
agent. A piece of moist sandstone may be used to pro· 
dnce the Oat surface, or a plate of iron with sand and 
water will answer. This is followed by pumice stone 
ground to a fiat face, and then a compact linen cushion 
Is used with line emery. Finally apply to the washed 
surface putty powder and water with a linen cushion. 
In Worksbop Receipts, Jet .erieo, $2, there Is quite an 
article on the lubject under " )[arble Worklnj(." 
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(2875) W. H. H. asks why it is that the 

manufacturers of be.t grades ot barometers, both mer­
curial and aneroid, place the words 8Wrm1l at: about 
� rain at 29. dr?I at about 310• when the Instrument 
nas no such range. Is it not mi.leading and erroneous1 
A. It Is misleading, and the custom should be aban' 
doned. The variation. ot the barometer in conjunction 
with other meteorological ob.�rvation. may be used to 
foretell the weather. In any case and under the be.t 
condition. there i. much uncertainty. 

contribution Is tound in the pre.ent work to the .cience 
of engineering. It purports to be for electric lie;ht ar­
tisans and students and to embrace brallches prescribed 
in the syllabus ot the in.titute ju.t mentioned. As this 
sylJa bu. happen. to be a very exhau.tive one. the work 
i. also comparatively complete. It will be found of 
value for .tudents and readers in general. We pre.ume 
it i. well adapted for its end. facilitating the work ot 
passing the examlnations ot the London examining 
bodies. 

Clutch. trlctlon. J. Clark . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  432.000 I Horse arrester. A. Zalud . . . . . . . . . . . . . . . . . . . . . . . . .. . . .  4J2.9'1l 
Confectionery machine. J. H. Smith . . . . . . . . . .. . .. . .  432.912 Hor.e detacher, G. W. Sikes . . . . . . . . . . . . . . . . . . . . . . .  432.911 
Cooker. steam food, O. C. Chrlstln . . . . . . . . . . . . . . . .. .  432.868 Hor.e detacher. J. R. Smith . . . . . . . . . . . . . . . . . . . .. . . . .  432.374 
Core making machine. sand. n. Carlln . . . . . . .... . . . .  432.700 Hor.eshoe nail.. machine for forlling. C. R. 
Corn cutter. Carr & Mallahan . . . . . . . . . . . . . . . . . . ... . .  433.oos Moore . . . . . . . . . . . .  , . . . . . . . . . . . . . . . . . . . . . . . . .... . . .  432.m4 
Cor.et. H. Phllllp . . . . . . . . . . . . . . . . . . .  . .  . . . . . . . . . . . . . .  432.895 House Interior •• finishing. :It. Ohmer . . . . . . . . . .. ... .a2,OO.'i 
Corset fastening. b'. Beauchamp . . . . . . . . . . . . . . . . . . . .  432.687 Houses. construction of tenement. Smith & Peck-
Corset or analogous fastening. T. C Stodd . . . .. . . . .  482.8« well . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .. . . . . . . .  432.174 
Corset. waist, M. P. Bray . . . . . . . . . . . . . . . . . . . . . . . . . . . .  432.781 Huller. See Cotton huller. 
Cotton huller and cleaner. C. young . . . . . . . . . . . ... . .  4l!2.9'.!1 Ice breaking machine, T. Mllls . . . . . . . . . . . . . . . . . . . . . .  432.7f>S 
Coupllng. See Car ooupllng. Pipe coupllnll. Red Indlcatlng races. appar"tus for. G. H. Chappell . . .  432.69t 

(2876) S. L. asks : What kind of red 
powder Is u.ed in the manufacture of the metal polish­
Ing paste need for poU.hlng all kind. of metal r A. Red 
oxide of iron, colcothar or jeweler's rouge may be nsed 
for thl. purpose In the proportion of 25 parta to 20 parta 
of rotten .tone. Both enter into the formula. 

(2877) G. F. C. asks how to make a good 
rosewood stain. A. Boil � pound of logwood chip. in 
3 pints of water until very dark, then add � ounce 
salts of tartar. Stain wood with boilinli: hot mixture. 
When nearly dry. repeat. Two or three coat. can be 
given. Streaks can be made on It with black stain ap' 
plied With a graining bru.h. The black stain Is made 
by boiling 1 pound logwood chips In 4 quarts of water 
and adding a double handful ot walnut husks. Arter 
boiling. stain. Good ink may be used for the black 
fireRk •• 

(2878) U. L. H .  asks : 1. What is the 
best method to clean sea .hell. and prepare them tor the 
cabinet? A. It In good natural condition. no c1eauing 
ill needed. It encru.ted with parasitic calcareous mat· 
ter, it can be removed with an engraver'. tool or other 
similar In.trument. A very weak mixture ot hydro­
chloric acid and water may be used a. a last resort. 
They .hould be soaked in cold water, dried well. Oiled. 
and polished by rubbing. 2. How are star fi.h and 
sea weed. best preserved 1 A. Immerse In fresh water 
tor some hours. extended and pinned down upon a 
plank and dried. Thru.t the pins Into the wood by the 
side of the ray •• not through them. Dry in the shade. 
The fiesh should be cut out ot the larger specimens and 
a preservative applied betore drying. 3. How are shells 
polished in the quickest manner1 A. Place In cold 
water with quick lime and boil for some hours. cool 
�Iowly, apply .trong acid to the epidermis, which will 
peel off. Poli.h with rotten stone and oil. 4. What Is 
the best iIIu.trated work on conchology 1 A: We 
recommend and can .upply Structural and Systematic 
Conchology. by Tyron, 1 vol., cloth. $12. 5. Where can 
I get a work on polishing shells, and a guide tor 
lapidaries? A. We can supply you with a Handbook 
tor Artisian.. Mechanics, and Enli:ineers. by Byrne. 
price $5. which contains a chapter on lapidary work. 
6. Is the process ot embalming birds ot any value1 
A. No. 7. How are fine shells shipped. also star fish? 
A. Pack as you would gla.s or china. 8. How long 
will specimens keep in alcoholP A. Indefinitely. 

(2879) H. W. S. asks the meaning of 
the words •• present .. or .. addre •• ed," used In sending 
a letter to a per.on not tar off A. " Present " should 
mean left by writer. but ia need often when a letter i8 
sent by hand. .. Addressed " seems to have no .pecial 
meaning In this connection. 

(2880) J. J. C. writes : I have a small 
barrel which held orange wine. and I wish to make 
root beer in it. How can I clean the cask? There I. a 
80rt ot a mould in it. A. Fill one-quarter ot the cask 
with water. burn snlphur in It. and shake repeatedly. 
removing the sulphur if necessary while shaking. This 
will destroy the mould if done well and effectually. 

Replle. to Enqnlrle8. 
The following rep lie. relate to enquiries recently pub. 

lished in SCIBNTIFIC A1lBBICAN. and to the numbers 
therein given : 

� W. T. M . •  in query 2848, in July 26 is­
sue ot the ScIBNTIFIC A1lBRICAN. asks how to cut a 
large Illass bottle. The method you recommend him 
you acknowledge to be a dubious one. It your corre· 
spondent will use a sharp triangular Ille kept wet with 
turpentine. he can Ill� the gla.s with ease. It take. 
patience. but It will be successful 

Answer to query 2858. to keep milk or 
butter cool in warm·wt:ather. Take Un ves.el. say 10 or 
12 inches diameter and 4 or 1\ Inches deep. The cover 
ahould be conical. the center being raised 3 or 4 inches. 
On this place 'a linen cloth. large enough to hang over 
the side ot the vessel. Take about a dozen strands of 
woolen yarn. sli2htly twist them together a pDrtiou of 
their length. From the cone ot the cover spread the 
single .trands ot yam over the linen. Immerse the 
twisted portion In a bucket of water near the can. One 
bucket of water will .uffice for several cans. They 
should be placed on a bench under the shade of a tree. 
By this method milk may be kept .weet In the hottest 
weaLher.-J. M. C .. Independence. Mo. 

OW BOOKS AND PUBLICATIONS. 

THE DISPOSAL OF HOUSEHOLD WASTES. 
A discussion of the best methods of 
treatment of the sewage of farm 
houses. isolated country houses. sub· 
urban d wflllings, houses in villaj;\'es 
and swaller towns. and of larger in· 
stitutions. such as hospitals. asylums, 
hotels. prisons. colleges, etc . • . and of 
the disposal of garbage, ashes and 
other solid house refuse. By Will. 
Paul Gerhard. C.E. New York: D. 
Van Nostrand Company. 1800. Pp. 
198. Price 5Oc. 

This little work has 811 the best evidence ot Its use­
fulness the author's name. Mr. Gerhard's authorship 
gives it the proper stamp. We can confidently recom· 
mend it to all intere.ted In sanitary,. engineering as an 
excellent exposition at country and suburban practice. 

PRACTICAL ENGINEERING FOR ELECTRIC 
LIGHT ARTISANS AND STUDENTS. 
By W. Slingo and A. Brooker. Lon· 
don and New York : Longmans, 
Green & Co. 1890. Pp. vi, 681. 
PriCE! $8.50. 

TO INVENTOBB. 

An experience of forty y ........ and the preparatlon ot 
more than one hundred thousand appllcatlons for pa­
tenta at home and abroad. enable u. to under.tand the 
laws and practice on both contmente. and to po •• ess un· 
equaled faollitle. for procuring patents everywhere. A 
synopsis of the patent laws of the United States and all 
foreign countrle. may be had on appllcation. and persons 
contemplatlnlr the securlnll of patents. either at home or 
abroad. are Invited to write to thl. 01llce for prices. 
which are low. in accordance with the time. and our ex· 
tenslve facllItle. tor conducting the business. Addre •• 
MUNN & CO .. olllce SCIBNTIJI'IC AMBRICAN. 361 Broad· 
way. New York. 

coupllDlr. Rope coupllng. Shaft coupllng. Inl{ote. m"klnll compound. L. L. Burdon . . . . . . . . . .. 432.1'90 
Crate. J. C. ScoA'glll.. . . . . . . . . . . . . . . . . . . . . . . . . .  . .. . . .  • 432.907 Ingot •• manufacture ot compound. L. L. Burdon. 4:12.691 
Crayons. etc •• holder for. G. SandelL . . . . . . . . .. . . .  ; 432,671} Inhaler • •  J. D. Averel!. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  4.'12 •• 82 
CulJ holder. H. H. Baker. Jr . . . . . . . . . . . . . . . . . . . . . . . . .  4il2.:>l/1 Inhaler and respirator. H. F. WIlUam .. . .. . . . ... . .. . 432.780 
Cultlvator. L. S. Crittenden . . . . . . . . .. . .. . . . . . . .... . . .  437.�JR Jack. See Boot jat!k. LlftlDIl jack. 
Current and switch controlllng mechanism. R. W. JiIIglng machine •• motive power for. J. Nlcbol&a .. 432,892 

Rice. Jr . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  432.t\U Joint. See Hall jOint. 
Cutter. See Bread cutter. Corn cutter. Dado Key. See Watch' key. 

cutter. Feed cutter. Leather thong cutter. Klln. See Brick and pottery kiln. 
Dado cutter. W. R. Fox . . . . . . . . . . . . . . .. . .. . . . .. . . . .  432.824 Knapsack and shoulder strap bal{. comblned. J.T. 
Darning last. L. D. Carhart . . . . . . . . . . . . . . . . . . . . . . . . . .  432.661 Dwyer . .. . . .. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .. . . . . . .  432.007 
Dehornlnl{ .hear •• T. Field . . . . . . . . .. . . . . . . . . . . . . . . . .  432.663 Knife. See Surgical knife. 
Dental mould. L. F. Seeger. Jr . . . . . . . . . . . . . . . . . . . . . .  432,009 Knife. A. Schlie! . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .. 4l!2.770 
Desk and Ita .upport •• W. A. Roos . . . . . . . . . . . ... . . . .  432.001 Knlttlng machine. circular. E. E. Kilbourn . . . . . . . 432.9t6 
llle cuttlDJ< machine. H. Thurston . . . . . . . . . . . . . . . . . .  432.959 Knitting machine needle. with latche •• machine 
Dipper. M. L. Schoch . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  432.005 for provldlnl{. J. J. Jenkln . . . . . . .. . . . . . . .. 482,802, 432,\143 
Dirt conveyer and Ilrader. J. 'l!oohey . . . . . . . . . . . . . . .  482.915 Knob. sheet metal. W. A. Turner . . . . . . . . . . . . . . . . . .  432,5IIa 
Door. C. M. Amsden . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  432,5()4, Ladder. cot • •  ronlng board. and chair. combined INDEX OF INVENTIONS Door check. b'l.hel & Hotchkiss . . . . . . . . . . . . . . . . . . .  4:12,861 .tep. S. D. Fry . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .... . . .  432.1ll9 
Door check. J. B. Thomp.on . . . . . . . . . . . . . . . . . . . . . . . . 432,958 Lamp. arc. A. H. Lucas . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  432J1t9 
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Dredglnll and other machinery. roller way or Lamp. hydrogen. F. Aurnhammer . . . . . . . . . . . . . . . . . .  432,690 
track for. D. C. Klnl{man . . . . . . . . . . . . . . . . . . . .. . . .  432.947 Lamp •• windlass for ralslnl{ and lowerIng. S. 

Drenchlnll bit. S. A. Cox . . . . . . . . . . . . . . . . . . . . . . . .. . . .  432,1ila MOl'l!e . . . . . . . . . . . . . . .. . . . . .. . . . . . . . . . . . . . . . . . . . . . . .  482.M5 
Drlll. See Rock drill Last. D. F. Wlllls . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  482.684 
Drills. machine for making twist. B. Moore . . . . . . . .  432.630 Lathe for turlilnl{ pinion .hafts, D. lL Church . . . .  432,'191 
Drills, machine for .tralghtenlnl{ and slzlnlr twl.t. Lathe. screw cuttlnl{. E. b'. Vallquet . . . . . . . . . . .... . .  432.1i81i 

S. Moore . .. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  4d2.636 I ... ad. manufacture of white. J. A. Boand . . . . .. . . . .  4l!2.78t 

Drylnll flsh and other artlcle •• apparatus for. E. Leather thong cutter. C. 11:. Ramus . . . . . . . . . . . . . . . . .  432,611 
Robln.on . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  432.900 Lifter. See Box llfter. Clothes llfter. 

Dumping cage. automatic. Russell & Parso ...... . . .  432.568 Llftlng jack. I. N. Groves . . . . . . . . . . . . . .. . . . . . . . . . . .. .  432,702 
Acid. makinA' acetlc, Bang & Rumn . . . . . . . . . . . . . . . . .  432.926 Dynamo. welding or other. E. Thomson . . . . . . .... .  482.662 LoadiDIl elevator. T. McConnell . . . . . . . . . . . . . . . . . . .  432.63T 
Advertl.lnll vehicle. C. Stulpnugel. . . . . . . . . . . .... . . .  4:12.7'16 Ear protector. G. B. HamUton . . . . . . . .. . . . . . . . . . . . . .  4a2,612 Lock. See B8jl lock. Mall bag lock. Nut lock. 
Aerial machine. S. Calrncro88 . . . . . . . . . . . . . . . . . . . . . .  432,800 EccentriC. variable. D. Be.t . . . . . . . . . . . . . . . . . . ... . . . .  432,594 Seal lock. Trap lock. 
Air mol.tenlnll apparatus, W. R. Renllld . . . . . . . . . . .  {:12,837 Elbow blanks, machine for trimming. iI. A. Locomotlve drlver brake. H. H. W·elsh . . . . . . . . . . . .  4D,960 
Alarm. Bee Fire and bnrJl'lar alarm. Ritchie . . . . . . . . . . . . . . .. .. . . . . . . . . . . . . . . . . . . . . . .. . . . . 482.064 J.ocomotlv .... variable exhaust for. D. Hanney .... 432,'101 
Alloy. of metal of the aluminum group. manu' Rlectrlo cut-out. S. D. Field . . . . . . . . . . . . . . . . . . . . . . . .  432,M1 Loom picker motlon. Hall & young . . . . . . . . . . . . . . . .  432.1i2'1 

facturlng. G. A. Faurie . . . . . . . . . . . . . . . . . . . . . . . . . .  482.698 Rlectrlc lillht shade. J. H. Goehst . . . . . . . . . . . . . . . .. . .  432,826 Loums. electric .top motlon for. D. R. Coughlln .. 4:12,512 
Animal trap. J. M. Waddel . . . . . . . . . . . . . . . . . . . . . . . . . .  4,12.743 Rlectric lil{hte. lIlament for Incandescent. L. N. P. Machine carrl8jle. F. McDonough . . . . . . . . . . . . . . . . .  482.649 
Arm rest. adjustable. E. J. Brandt . . . . . . . . . . . . . . . .  4:12.766 Poland . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .. . . .  432.110 MlII{net. drlll hole. C. B. Porter . . . . . . . . . . . . . . . . . . . . . .  432.800 
Armature for dynamo.electrlc machines. N. H. I!llectrlc Illrhtlnll sy.tem. Cooke & Mackay . . . .. . . .  4l!2.741i M8jlnetlc separator. G. S. Finney . . . . . . . . . . . . . . . . . . . 432.82:1 

Edgarton . . . . . . . . . . . . . .  : . . . . . . . .. . . . . . . . . . . . . . . . . .  482.748 Rlectrlc machine. dYl!amo. H. W. SpaDA' . . . . . . . . . . .  432.37'1 Mall bag lock. J. F. Mains . . . . . . . . . . . . . . . . . . . . . . .... 432.756 
Auger. earth. A. V. Hartle . . . . . . . . . . . . . . . . . . . . . . . .  432.705 Electric machine. dynamo. 11:. Thomson . . . . . . . .... . 432.655 Malt kilns • •  preader and dlschaflre for. S. Hlr.ch-
Autom .. tlc clamp. T. E. Moon . . . . . . . . .. . . . . . . . . . . . .  432.&13 Electric meter. E. Thom.on . . . . . . . . . . . . . . . . . . . . . . . .  482.6Ii4 1 ler . . . . . . . . . . . . . . . . . . . . . . . . . . . . ... . . . . . . . . . . . . .. . . . . .  432.106 
Axle boxes. dust guard for. T. H. Symington ... . . . 432.649 Electrio motor. H. Humbert . . . . . . . . . . . . . . . . . . . . . . . .  432.7111 Map case. Terrell & fJhlttenden . . . . . . . . . . . . . . . . . . . .  432.9l' 
Bag lock. J. )'. Mains.. . . .  ... . . . . . . . . . . .. . . . . . . . . . . . .  432.009 Electric motor •• automatlc lubrlcatlnll device for. Matrix maklDg machine. A. J. Kletzker . . . . . . . . .. . 432,627 
Bands. rinJ{s. etc., by electricity, manufacture of, S. L. Barriett . . . . . . . . . . . . . . .. . . . . . . . . . . . . . . . . . . . .  432,927 Mechanical movement. Westaway & Beard . . . . .. . .  432,686 

R. Thom.on . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 432,666 Rlecttlc moto ... bru.h rever.er tor. A. Recken- Metal working apparatu •• electric. Lamp & Tte-
Bark mll1. G. T. MoLauthlln . . . . . . . . . . . . . . . . . . .. . . . .  432.000 ... un . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 4iI2,Ii61 1I0nlng . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .... . . . .  432.629 
Basin waste. H. M. Weaver . . . . . . . .. . . .. . . . . . . . .. . . . .  432.658 Rlectrlcal communicating sy.tem, A. G. Hoi· Metals by electricity. forming or shaping. H. 
Bath. See Shower bath. combe . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .... . . . . 482.618 Lemp . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  482.680 
Bath beater. J. L. Brandt .. .. .. . . . . .. . . . . . . . . . . . . . . . f32.5IIU Elevator. See Loadlnlr elevator. Metals by electricity. worklDIl. R. Thomson . . . . . . .  432,1I.'i1 
Battery cell. H. 11:. Walle . .... . . . . . . . . . . . . . . . . . . . . . .  4:l2,681 Elevator. A. H. McLean . . . . . . . . . . . . . . . . . . . . . . .. . . . .  432.952 Metallio ornaments on roughened Burface .. 
Battery plate .. forming lecondary. H. G. MorriS .. 482.8Sf Rlevator controller. J. Reilly . . . . . . . . . . . . . . . . . . . . . . . .  432.767 mounting. C. B. lleadly . . . . . . . . . . . . . . . . . . . . . . . . .  432.940 
Batter:r plates, makllllf .econdary. W. P. Kooko- Rnd gate. W8jlon. W. Beckwith . . . . . . . . . . . . . . . .. . . . .  432.688 Meter. See Electric meter. Water meter. 

lrey . .. . . . . . . . .. . . . . . . . . . . . . . .. . . . .. . . . . . . . . . . . . . . . . .  482.672 End gate. WRlron. H. M. Purdy . . . . . . . . . . . . . . . . . . . . . 432,897 Mlddilnlls purifier. R. L. Hottel . . . . . . . . . . . . . . . . . . . . .  432,816 
Bearing • •  elf-adjustlng. Freeman & Donald . . . . . . .  4.l2.618 Rnlrlne. See Fire enlrlne. Gas engine. Ga. mo. MllI. See Bark mlll. Clay grinding mlll. Saw 
Bedstead •• exten.lon for. J. A. Belsber . . . . . . . . . . .  432,li(X; tor enl{lne. Steam engine. mill. 
Blcyolea,locklng devIce for. F. E. Wlttllg . .. .... . . .  4l!2.920 Envelope machIne. S. A. Grant . . . . . . . . . . . . . . . .... . . .  4a2,7ig MllllnO! machine. A. T. Gilford . . . . . . . . . . . . . . . . . . . .... 432.9:16 
Binder. temporary. W. Lumley . . . . . . . . . . . . . . . ... . . . .  482,537 Envelope moistener. J. Daw.on . . . . . . . . . . . . . . . ... . . .  432.606 lI1i1llng machine. J. Holllngworth . . . . . . . . . . . . . . . .. . .  432,1i29 
BI.ulphlte .olution •• apparatus for producing. T. Eraser. C. L. Woolley . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  432,588 M 1II1DIl machine. F. lIol . . . . . . . . . . . . . . . . . . . . . . . . . .. . . .  432.6111 

P. Burgess . . . . . . . . . . . . . . . . . . . . . . . .. . . . . . . . . . .. : . . .  432,09lI Exerolslng machine. W. J. O. Bryon. Jr . . . . . . . . ... . 432.398 MllIstones. device for dresslnll or cuttlng. J. A. 
BI.ulphltes. apparatus tor produclnll. C. Corn- Fan for elevator car •• Richter & Lancaster . . . . . . . .  4l!2.'11B Beamlsderfer . . . . . . . . . . . . . . . . . . . . . . . . . . .. . . .. . . . . .  4l!2.1i92 

well . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 432,604 Fan. toilet. B. R. Maybe�k . . . . . . . . . . . . . . . . . . . . . . . .. . .  432,Ml Mining mac�lne. F. M. Lechner . . . . . . . . . . . . . . . . . . . . .  482.764 
Bit. See Drenchinll bit. Fa.tenlng device. M. Hamburger . . . . . . . . . . . . . . . . . .  432.938 Miter box. Gabriel & Poh!. . . . . . . . . . . . . . . . . .. . . ... ...  432,f>2/. 
BIllckin". leather. J. J. Baulch et aL . . . . . . . . . .. . . . .  432.853 Feed cutter. H. Wiese . . . . . . . . . . . . . . . . . . . . . . . . . . . .. . . .  432,643 MOUld. See Dental mould. 
Blast furnace filling contrivance. A. E. Brown . . . .  432.788 Feed trough. �'. R. Kent . . . . . . . . . . . . . . . . . . . . . . . .... . . .  432.671 Mop and wringer. E. C. Rolls . . .. . . . . . . . . . . . . . . . . . . . .  432,806 
Boller bearing. T. B. Merrill . . . . . . . . . . . . . . . . . . ..... 482.950 Feedwater strainer for boilers. L. O. Crocker ... . .  432.1lkl Motor. See ElectriC motor. Railway motor. 
Bollerfurnace • •  team, Harteau & Ga1llnll . . . . ... . . .  432.668 Fence. lIIAchine. wire. E. B. Morgan . . . . . . . . . . . . . . . .  432,951 'fhermlc motor. 
Boller •• clrculatlng devloefor .team. J. Kelller . . .  432,879 Fence post. G. W. Bond . . . . . . .. . . . . . . . . . . . . . . . ..... .  432.930 Mowing machine grlndlnlf attachment, C. Beyer .• 432.600 
Boilers. fire and water Indicator for .team, S. Fermentlnlr. R. Carez . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  432.861 Mucll8ile moistener. J. Daw.on.· . . . . . . . . . . . . . . . . . . . .  432.6OIi 

Smith . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . ... . . . . .  432,773 Fiber. producing. S. Frltoh . . . . . . . . . . . . . . . . . . . . . . . . . .  4l!2,825 Music holder. T. R. Budd . . . . . . . . . . . . . . . . . . . . . . . . . . . .  432.soo 
Bolt. See RaHway spllce bar bolt. Fllter. T. A. Myer .. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . ..... 482,M6 Nut lock. A. Simon . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .. . .  4;;2. .. 2 
Book attachment. T. F. Gr8lrg . . . . . . . . . . . .. . . . . . . . . .  432,700 Fire and burglar alarm, C. C. Henderson . . . . . .. . . . .  432.600 Nut machine. G. J. Forre:r . . . . . . . . . . . . . . . . . . . . . . . .. . .  4S2,522 
Boot jack. R. E. Heth . .. . . . . . . . .. . . . . . . . . . . . . . . . . . . .  432,lIU Fire enl{lne. chemical. R. T. Van Valkenburg . . . . .  4:12.778 Oil can. A. GraUke . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .... 432.870 
Bottle stopper and pourtng nozzle. Ink. E. H. All. Fire escape. W. Hub .... tt.. . . .. . . . . . . . . . .  . . . . . . . . . . . .  432.887 Oil can. D. E. Johnson . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  432.;.;0 

Ing . .  ; . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .. . . . . . . ..... . .  f.l2,924 Fire escape. W. J. Pratt . . . . . . . . . . . . . . . . . . . . . . . .. . . . .  432.556 Oil from fish. extracting. P. C. VOllellus . . . . . . ......  43�.8Q! 
BoL See Miter bOL Paper box. PencH boL Fire extlngulshlng apparatll8. J. H. Scholdlng . . . .  4a2.906 Overall •• Hohman & Cunulngham . . . . . . . . . . . . . . . . . .  432.(;1:9 
Box clamp. R. H. Blair . . . . . . . . . . . . . . .. . . . . . . . . . . .... 4l!2.BM Fire extinguishing compound. R. T Van Valken- Oxygen from air. obtaining. A. Brln . . .. .. . . . . . . . . . .  4J2,SlIi 
Bo>: Ufter. Platen & Bennett . . . . . . . . . . . . . . . . . . . . . . . .  432.766 burg . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  432.'I7'l Packing and refrigerating vessel, Frierson & Bar-
Bo>: .trap. J. Mahady . . . . . . . . . . .. . . . . . . . . . . . . . . . . . . .  432.538 Fire klndler. Ford & Baird . ... . ...... . . . . . . . . .. . . . .. .  432.934 ker . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .... . . .  432,861l 
Brake. See Car brake. Locomotlve driver brake. Fishing reel. E. F. Payne . . . . . .. . . . . . . . . . . . . . . . . . . . . .  432.7&1 Packing. metalllc rod. P. H •• Jr •• & O. T. X. 

Power brake. Vehicle br .. ke. Flues. spiral smoke. heating. and ventllatlnll. T. Adams . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  432.717 
Brake cyllnder head. G. We.tlnghouse. Jr . . . . . . . 432.710 T. Moore . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . ... .  4l!2.5H Padlock. F. Whe .. ton . . . . . . . . . . . . . . . . . . . . . . . . . . ... . . . .  4l!2,587 
Bread cutter. G. W. Langdon .. ... . . . . . . . . . . . . . . . . .. . .  fil2.628 Fracture apparatu •• T. M. Miller . . . . . . . . . . . . . . . .. . . .  432.8!18 Palls, cover fastening and ball ear for. G. D. 
Brick and pottery kiln. N. S. Clark . . . . . . . . . . . . ...... 432.601 Frame. See Grain binder frame. Strayer . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .. . . .  4l!2,9tl 
Buckle. su.pender. F. H. Richards . . . . . . . . . . . . . . . . . .  4J2.1fO Frog for overhead wires. E. Thomson . . . . . . . .. . . . . .  432,581 Paper bag machinery. E. Stanley . . . . . . . . . . . . . .. ... .  432.742 
Burner. Bee Gas burner. Furnace. See Boller furnace. Glas. finishing Paper box. knockdown. A. C. Lohmann . . . . . . . ... . . 432.885 
Burnl.hlnlf machine. J. J. Hey .. . . . . . . . . . . . . . .. . . . .  432.874 fumaqe. Paper holder, roll. E. MorlCan . . . . . . . . . . . . . . . . . . . . . . .  432.'/38 
Buttonhole barring machine. H. M. E •• lnlrton . . . •  432,795 FurDace. C. b'. MllIer . . . . . . . . . . . . . . . . . . " . . . . . . . . . . . . .  432.512 Partltlon. IIreproof. C. W. White . . . . . . . . . . . . . . . .... . 432.917 
Button. tntt. Hutchinson & Cable .. . . . . . . . .  , . . . . . . .  432,878 Furnac .... apparatus for charging. P. T. Berg ... . . .  432.598 Pastlnll paper strip., machine for. P. Hauck . . . . . .  482.761 
Cable. wire, T. Mldlrley . . . . . . . . . . . . . . . . . . . . . . . . . .. . . . .  w2,1JJ4 Game. A. Cousen . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .... . . .  482.'192 Pencil bOl<o H. Legl{e . . . . . . . . . . . . . . . . . .. . . . . . . . . . . . .  432,831 
Calculator. time and date. W. R. Will . . . . . . . . . . . . . .  432.919 Garment supporter. W. E. Pullen . . . . . . . . . . . . . . . . .. . 482,556 Pencll st.arpener. C. L. Burlier . . . . . . . . . . . . . . . . . . . . .  432 •• 89 
Calendar. sporting. A. H. Robinson . . . . . . . . . . . .... . .  4l!2.� Ga •• apparatus for manufacturing wood. J. Han- Phonograph. J. P. M8jlenis . . . . . . . . . . . . . . . . . . . . . . . . . .  432,886 
CaillIer. or divider .. J. Stevena . . . . . . . . . . . . . . . ... . . . .  432,378 Ion . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  432.939 Photo·engravlng apDarat.u •• W. A. Blomgren . . . . .  432,183 
Can. See OH can. Gas burner for heatlng and cooking purposes. J. Photollraphlnll. developl"", and dellverlnlr the 
Can nozzle. Melton & Webb . . . . . . . . . . .. . . . . . . .... . . .  482.676 H. Keyser . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .... . . .  482.881 finished plctur .... apparatus for automatlcally. 
Can opener. Cook & Shepard . . . . . . . . . . . . . . . . . . . . . . .  432.tlO:l Gas eniline. J. C. Beckfeld . . . . . . . . . . . . . . . . . . .. . . .. . .  432.720 J. Sacco . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  482,1lOS 
Candle attachment. W. T. Ross . . . . . . . . . . . . . . . . . . . .  482.678 Gas llllhter. electriC. J. H. Lehman . . ... . . . . . .. . . . . .  432.884 Plano actiOn, A. D. Dimick . . . . . . . . . . . . . . . . . . . . . . . . .  432.316 
Candy rolling and cuttlng machine. W. Glynn . . . . .  432.937 Gas motor enlline. G. McGhee . . . . . . . . . . . . . ... . . .. .  432.638 Pictures. mirrors. etc •• frame for. F. Servna . . . . . . .  432.910 
Car brake. E. Dederick . . . . .  . .  . . . . . . . . . . . . . . . . . . . . . . .  432,510 Gaseous tuel. apparatus tor produclnlt. J. M. Pin. See Clothes pin. 
Car. convertlble frelght. W. F. Mos.op . . . . . . .. . . .  4l!2,890 Ayer . . . . . . . . . . . . . . . . . . . . . . . . . . .. . . . . . . . . . . .. .. .... 432.718 Plpe coupllnll, W. H. Hart .. . ... . .... . . .. ..........  432,733 
Car coupllng.J. Dwyer . . . . . . . . . . . . . . . . . . . . . . . . . .. ... .  432.69I' Gate. See End llate. Post. See Fence post. 
Car coupllng. B. Hlm8Oeth . . . . . . . . . . . . . . . . ... . . . . . . .  432.734 Generator. See Steam generator. Steamandhot Poultice holder. C. S. Hirst . . . . . . . . . . . . . .. . . . . ... ....  4l!2.79tI 
Car coupllnll. M. R. Hubbell . .. . . .. . . . ........... . . . .  482.880 water generator. . Power brake. L. P. Lawrence . . . . . . . . . . . . . . . . . . . .... 482.948 
Car ooupllnll. W. R. Parkln.on . . . . . . . . . . . . . . . . . . . . . .  432,l11i3 Glas. flnlshlnll furnace. A. Ferrari . . . . . . . . . . ..... . . .  432.796 Power pre ... A. r,. Platt . . . . . . . . . . . . . . . . . . .. . . . .... . ..  432,886 
Car couDling. N. T. Quevedo . . . . . . . . . . .. . . . . . . . .. . . .  432,569 Glove. J. J. Kennedy . . . . . . . . . . . . . . . . . . . . . . . . . . .... . . .  482.'108 Pres •• See Power press. Printing press. Wood 
Car. logl{lnll. G. F. Johnson . . . . . . . . . . . . . . . . . . . . . . . . . . 432.531 Governor. steam englne. S. T. Williams . . . . . . . . . . . .  432.781 press. 
Car seat. H. S. Hale . . . . . . . . . . . . . . . . . . . . . . . . . .  432.'/02. 432,70:1 Grain binder frame. H. Tuttle . . . . . . . . . . . . . . . . . . . . . . 432,807 Printing attachment for envelope machine8. L. 
Carstarter. L. Seebach a a!.. . . . . . . . . . . . . . . . . . .... . . .  432,� Guard. See Railway cattle gllard. P. Bouvier . . . . . . .  _ _ _ _  . . . . . . . . . . . . . . . . . . . . . . . . .. . . .  432.780 
Car. stock. D. N. Brownell . . . . . . . . . . . . . . . . . . . . . . . .... . fil2.!i06 Gun. breech.loadlng magazine. L. F. Bruce . . . .. . .  432.567 Printing il' severlll colors by one Impression. F. 
Car. street railway. Ill. C. Se.slons. . .  • . . . . . . . . . . .  432.904 Ilalr curler. K. A. Ryer . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  4iI2,569 C. Taylor . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .. . . . . . . . .  432,58& 
Carpet. moquette. R. F. Patterson . . . . . . . . . . . .. . . . . .  432.76.1 Hair .eparatlng machine, plastering. H. A. Uar- Printing machine. osclllatlng oyllnder. P. S. 
Carpet stretcher. J • . Schllllng . . . . . . . . . . . .. . . . . . . . . . . .  4l!2.769 vey . . . . . . . . . . . .. . . . . . . . . . . . . . . . . . . . . . . . . . . . . .. . . .  432.009 Dodll"e . . . . . . . . .  : . . . . . . . . . .. . . . . . . . . . . . . . . . . . ... . . .  432.51Jl 
Carrier. See Sheaf carrier. Harrow. D. Easton . . _ _  . . . . . . . . . . . . . . . . . . . . . . . . . . . .... 432.021 Printlnlf plate. T. C. Eberbardt . . . . . . . . . . . . . . . .... . . .  432,822 
Cart. road. C. C. Bradley . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  482.595 Harvester. corn. A. N. Hadley . . . . . . . . . . . . . . . . . . . . . . 4J2.700 Printing pres •• cyllnder. B. Huber . . . . . . . . . . . . . . . . .  4.'l2.!iOU 
Case. See Map case. Thermometer ca.e. Harvester. com. J. W. Terman . . . .  _ _  . . . . . . . . . ... . . .  402.tiIiO Propeller. ship's. W. H. Wllfmore . . . . . . . . . . . . . . . . . .  432.816 
Cash carrier apparatus. curve for. R. W. Soper .... 4d2.676 Harvesters. platform flag for. H. R. Pridmore .. . . .  432.766 Propelllng vessels. device for. J. Cochrane . . . . . . . .  4lI'l.86I 
Cash receiver. J. S. Hagerty . . . . . . . . . . . . . . . . . . . ... . . .  432.610 Harve.ting machine. corn. W. H. Chase . . . . . . . . . . .  432.726 Protector. See Ear protector. 
CentrlfullRI reel. W. R. Dunlap . . . . . . . . . . . . . . . .... . . .  432,519 Hasp. car or barn door. H. W. Seemann . . . . . . . . . . .  : 4l!2.81l Protractor. J. P. B. Wells . . . . . . . . . . .. . . . . . . . . . .. ..... 4l!2.779 
Centrlfullal "'parator. C. Von Bechtol.helm . . . . .  4l!2.719 Hat. D. C. Mowry . . . . . . . . . . . . . . . . .. . . . .. . . . . . . .... . . .  432.805 Puller. See Stump puller. 
Chain link and .pllce. Hunter & Stansbury . . . . . . . .  432.622 Hat ventilator. A. L. Elle\. . . . . . . .  , . . . . . . . . . . . . . . . . . .  432.728 Pulley. I!:. Goss . . . . . . . . . . . . . . . . . .. . .. . . . . . . . . . . .... . .. .  432,667 
Chair. See Window cleaning ohair. HRY rake. horse. A. H. Colby . . . . . . . . . . . . . . . . . . . . . . .  432.500 Pulley, P. H. Grimm . . . . . . . . . . . . . . . . . . . . . . . . . .. .... . . .. 432.7m 
Churn, R. H. Socolofsky . . . . . . . . . . . . . . . .. .. . . . .. . . . .  4l!2.675 Head re.t and cane. combined. T. B. Mlnnl.s . . . . . . 482.709 Pulley. self·olllng. E. Goss . . . . . . . . . . . . . . . . . . . . . ... . . .  432.666 
Churn. extractor. A. Wahlln et III . . . . . . . . . . . . . . . . . . .  432.7l& Heater. See Bath heater. Pulley. spllt. H. T. Brllll{s . .. . . . . . . . . . . . . . . . . . . ... . . . .  4lI:I.8M 
Clamp. See Automatic clamp. Box clamp. Heating by electricity. W. J,. Burton . . . . . . . . . . . . . . . 432,982 Pump. E. P. Gleason . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  4iI2.66.'i 
Clasp or buckle. C. B. Grlllln . . . . . . . . . . . . . . . . . . . ... . . .  432.731 Heel .tllJener machine. A. F. Stowe . . . . . . . . . . . . . . . .  4.l2.647 Punchlnlr and riveting machine. Harper & Ham. 
Clay grinding mlll. T. & J. ClllJord.... . . . . . . . . . . . . .  432.1W Hellocbromy. compo.lte. �'. E. lves . . _ _  . . . . . . . . . . . .  432.5.'iO lln _ _  . .. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  4l!2.112'1 
Clevl. and pin. N. B. Helm . . . . . . . . . . . . . . . . . . . . . . . . . .  432, l'3Ii HOisting and lo"dlng apparatus. D. L. Van Eman. 4a2,680 Punching and shearing machine. combined, H. 
Clo.et cf.tern. D. L. Dwlnnell . . . . . . . . . . . .. . . . . . . . .  4l!2,820 Holder. See CulJ holder. Mu.lo holder. Paper Stolpe (r) . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  11.00& 

Although over.hadowed by the Inftoence of the City 
INIcl GIliIdI Technical Inatitute of Loudon, a valuable 

Clothes litter. H. H. & H. H. Forsythe. Jr . . . . . . . . . 432,6231 holder. Poultice holder. Sash or bllnd Puzzle. Deeves & Gauthreaux . . . . . . . . . . . . . . . . . . . . . . .  432.865 
Clothes pin, F. S, Weaver . . . . . . . . . . . . . . . . . . . . . . . . . . . 483.8011 holder. Puzzle. E. M. Saettele . . . . . . . . . . . . . . . . . .. .. . . . . . . . . . . .  482,SI04 
Vlotll. w'lnaer. G. H. Jants . . . . . .......... . . . . . . . . .  � Hoo .. Bee S&w hoo" Puule. F. J. Wooster . . . . . . . . . . .... .. . . . . . .... . . . . . .  f3UII8 
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Rack, F. A. Herrick . . . . . . . . . . . . . . . . . . . . . . . . . . .... . . . .  482.616 
Ratl jOint. Aurand & Trackler . . . . . . . . . . . . . ... . . . . . 4.'12,812 
Rail jOint, M. C. Niles . . . . . . . . . . . . . . . . . .. . . . .. 482.561, 4.'12.M2 
Rall .... y. cable. A. H. Matbeslus . . . . . . . . . . . .. . . . . . . . 432.757 
Rall .. ay cattle guard. J. C. Gould . . . . . . . . . . . . . . . . . .  4:l2,827 
Railway. conduit electriC. B. Jennings . . . . . .  4.32.670. 482.914 
Rall .. ay construction. cable. G. F. Grav . . . . . . . . . • . .  4:l2,71ll 
Railway. electriC. R. M. Hunter . . . .. 432.752. 4.32.7M, 4.32.623 
Rail way. electric. F. Man.field . . . .. . . . . . . . . .  .4."12.673. 4:12,674 
Railway. electrIcal. F. Mansfield . . . . . . . . . . . . . . . . . . . .  43:1.6;0 
RaIlway motor�electric, M. H. Smith . . . . . . . . • . • • • •  432,646 
Rullwa T ralla and otber bars. 8 plicer for. J. M. 

Bryant of aI . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 432.816 
Railway splice bar bolt. H. Greer . . . . . . . . . . . . . . . . . .  432,526 
Rsllwuy trains. electric ligbtlnll of. I. A. Tlmml ... 432.6&1 
Railway trains. smoke conductor for. L. N. Cbl.· 

holm . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .. . .  4."12,862 
Rall .... y. underllround. 11 So lIennlng . . . . . . . . .. . . . . 4:12.615 
Rallways, conduit system tor electric, N. Seibert. 432,571 
Rske. See Hay rake. 
Recording macbine. check. C. Zallud . . . . . . . . . . . .. . .  432.961 
Reel. Bee Centrifugal reel. Fisbinll reel. 
Hefrilirerator, Bred.een & Morrison . . . . . . . . . . . •. • • • .  .a'l,T.l2 
Refrillerater. F. M. Keltb . . . . . . . . . . . . . . . . . . . . . . . .  . . .  432.801 
Refrigerator. Poole /I< Welty . . . . . . . . . . . . . . . . . . . . . . . 43'2.711 
Retrillerator car, W. T. lllldrup. Jr . . . . . . . . . . . . . . . . 43'.1,826 
Rel{i.ter. See Time r9l{l8ter. 
Registering macblne. cbeck. C. Zallud . . . . . . . .. . . . .  432.686 
Relll.tering macbine. ticket. Zallud & Pforz-

belmer . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  4."12.665 
ReJi(ulator. See Temperature re&,ulator. 
Rheostat. T. J. Parrl.b. . . .  . . . . . . . . . . . . . . . . . . . . . .. . . .  4;l2,S9I 
Riveting. electric. M. W. De .. ey . . . . . . . . . . . . . . . . . . .  4.i2.727 
Rock drill. U. Cumming . . . . . . . . . . . . . . . . . . . . . . . . .. . . . .  4."12.794 
Rock drill. W. S. Shnrpneck . . . . . . . . . . . . . . . . . . . ... . . . .  4B2.6'/\l 
Bod coup lin II or jOint. Davidson & Hart . . . . . . . ..... 4:12.6% 
Roof structure, tubular parabo1tc, 1.4'. SchmemaDn 4.12.771 
RoJling macblne. tire. J. Kennedy . . . . . . . . . . . . . . . . . .  432,625 
Rope coupllnll. M. M. KIllinger . . . . . . . . . . . . . . . .. . . . . .  4.32.626 
Ruler. ink eraser. Bcd paper cutter, combined, A .  

C .  Merriman . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .. . . 432.6:12 
Ruling macblne. paper. Metzger & Cooper . . . .• . . . .  4:12,00 
Saccharine matter, etc .. open movable kettle for 

meltlnll. Holden &; Bopp . . . . . . . . . . . . . . . .  . . . . . . . .  4.12.6ro 
Saddle. barness. � ... Rehkopf . . . . . . . . . . . . . . . . . . . .. . . . .  432.612 
Salve, W. R. Hall . . . . . . . . . . . . . . . . . . . .. . . . . . . . . . . . . . . . . 4.12.611 
SandpaperIDIl macblne. A. K. Hatteberg . . . . . . . . . .  432.873 
Basb fastener. T. Newton . . . . . . . . . . . . . . . . . . . . . . . . . . . .  4.12.GS9 
Sll8b or hlind bolder. W. S. Holland . . . . . . . . . . . . . . . .  432.�00 
Saw. A. Krieger . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 4;i2,o:� 
Saw book and .tirrup. gang. C. P. Rose . . . . . . . . . . . .  432.50. 
Sawmill. band. T. S. Wilkin . . . . . . . . . . . . . . . . .  4."12.682. 432.683 
Scbool seat and desk. J. Duncan . . . . . . . . . . . . . . . . . . . . 4:12,662 
Scraper. road, Jacobs & St&lrll . . . . . . . . . . . . . . . . . . . . . .  482.912 
Screwdriver. A. D. & H. E. Goodell . . . . . . . . . . . . . . . . .  4;12.729 
ScrewdrIver wrench, M. J. Bartlett. . . . . . . . . . . .. . . 432.928 
Seal lock. W. N. Brennan . . . . . .. . . . . . . . . . . . . . . . . . . .  432.723 
Sealing gummed paper, apparatus for, T. JI. 

Hatb·away (r) . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  11.096 
Seat. See Car seat. Scbool seat. 
Seeder, broadcast, V. Swunfeldt . . . . . . . . . . . . . . . . . . . .  4.r.z.648 
Seeding macbine attacbment. grain. R. Galloway. 432.6M 
Separator. Bee Centrifugal separator. MagnetiC 

separator. 
Se .. ing macbine. J. W. Dewee . . . . . . . . . . . . . . . . . . . . . . .  4;12,7J6 
Sewinil lilacblne. C. R. Squire . . . . . . . . . . . . . . .  .432.005. 4:12.957 
Sewing macblne feeding mecbanlsm. C. n. Squire 432,!rJi 
Se .. lnll machine for bordering tbe edges of fab-

rlos. J. D. Morley . . . . . . . . . . . . . . . . . . . . . . . . . . .... . . .  4'l2.�39 
SeWing machines.. combined tension and take-up 

device for. G. P. Hili . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  432.617 
Sewing machines, ninding attachment for, .T. S. 

Pyper. . . . . . . . . . . . . .  .. . . . . . . . . . . . . . . . . . . . . . . . . . ....  4:12.898 
Sbaft couplinll. J. J. Valentine . . . . . . . . . . . . . . . . .. . . . .  432.916 
SheMt carrier, R. Brown . . . . . . . . . . . • . . • . . . . . . . . . . . . . . .  4;12,931 
Sbears. See Dehorning sbears. 
Ship'8 binnucle, Diehl & Gibson . . . • . • • . . . . . . . .• . . . .  4.1�.962 
Sbirt wal8t, IV. E. Pullen . . . . . . . . . . . . . . . . . . . . . . . . . .  432.557 
Shoe upper turninl( and beading machine, S. 

Rc ... Jr . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  432.!m 
Sbower bath. G. Taylor . .  : . . . . . . . . . . . . . . . . . . . . . . . . . . .  432.712 
Sbutter bower. R. Hudson . . . . . . . . . . . . . . . . . . . . . . . . . .  432.9)1 
Signaling 8Y8tem, call bOI for electrical, A. G. 

Holcombe . . . . . . . . . .. . . . . . . . . . . . . . . . . . . . . . . . ... . . . .  4.12.619 
Slnllletree. veblcle. T. F. Jone .. . . . . . . . . . . . . . . .... . . .  432.M2 
Sled. C. E. & J. D. Cronk . . . . . . . . . . . . . . . . . . . . . . . . . . 4:.2,014 
Slelllb. A. Berry . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  432.721 
Sole Jlnin" •• macblne tor applylnK. Ry .. n & Bent .• 432.8:>U 
Splnnlnll and t .. istinK macblnes. 1I1er and drllil de· 

vice tberefor for. J. Boel.terl1 . . . . . . . . . . . . . . . .. . . 432.856 
Spoke .ocket. S. D. Forbes . . . . . . . . . . . . . . . . . . . . . . . . . .  4h2.009 
Spring. See Vebicle sprlnll. 
Spring making macbine. furniture. H. Spuhl.. . . . .  432.741 
Staves. prodllcing barrel. J. J. Pbilbrick . . . . . . . . . . .  432.610 
Stairway, spiral. C. Clarke . . . . . . . . . . . . . . . . . . . . . . . .••.. 432.M19 
Steam and bot water generater. R. J. Young . . . . . .  4.12.811 
IIteam enlline. Ratcbford & Harper . . . . . . . . . . . . . . . . . 432.677 
Steam generator. M. B. Bessey . . . . . . . . . . . . . . . . ... . . . 432.8.'>& 
Steam generator. C. D. Mosber . . . . . . . . . . . . . . . . . . . . . .  4:12,7&1 
Steam generator for submarine vessels, Poore & 

Storey . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .. . . . . .  432.555 
Steam receiver. exhaU8t.. T. Fould8. . . . . . . . . .  • . • . . .  432,791 
Steol. cotton picker's. R. Ray. . .  . . . . . . . . . . . . . .. . . . .  482,560 
Stepper. See Bottle stopper. 
Store service apparatus. S. W. Barr . . . . . . . . . . . . . . . . 4:12,&52 
Stove, beatlnll. Mott & Rankin . . . . . . . . . . . . . . .  .... . . .  432.835 
Stove range. 011. W. H. Wilder ..... . . . . . . .. . . ... . . . . 432.847 
Strap. See BOI: .trap. 
Straw .tacker. Q. A. Poston . .. . . . . . . . . . . . . . . . . . . . . .  432.9.'iS 
Stllmp puller. So W. Baker . . . . . . , . . . . . . . . . . . . . . . . . . .  4:12.851 
Sulky. N. H. Davl .. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  432.MI9 
Supporter. See Garment supporter. 
Surgical apparatu •• W. L. Hendrick . . . . . . . . . . . . . . . .  432.614 
Surllical knife. G. Dlttert . . . . . . . . . . . . . . . . . . . . . . . . . . . .  432.517 
Surilical .pllnt. L. Beensstierna . . . . . . . . • • • • . . . . . . . . .  432.800 
Telegraph lines. autematlc adju.ter for. C. P. 

Carr . . . . . . . . . •  � • . . .. . . . . . . . . . . . . • • • • • •• . . • . •••. . . . . .  4:12,724 
Telellrapb pole. C. M. Brusb . . . . . . . . . . . . . . . . . . ... . . .  482.85Il 
Telephone el:cbanlle. J. A. McCoy . . . . . . . . . . . . . . . . . .  4.'l2,M7 
Telepbone bearing trumpets • •  upport for. S. Le-

ben ber" . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . ... . .  4'12.883 
Temperature rellulator, L. F. Easten . . . . . . . . .  . . ... 432.8!l6 
Tbermlc motor. triple. W. S. Col .. ell . . . . . . . . 4:12.510. 432.51\ 
Tbermometer case. clinical. H. J. Green . . . . . . . . . . .  4:12.872 
Tblll support. G. A. Bllllnl{8 . . . . . . . . . . . . . . . . . . . . . . . . .  4:12.689 
Time detector", station bOI tor watchman's elec-

triC. J. E. Ricbard . . . . . . . . . . . . . . . . . . . . . . . . . . . . .. . .  4:l2,615 
Time regi8ter, workman's, J. B. Rhodes . . . . . . . . .• . .  4:12.562 
Tin. apparatus for coating plate. wltb. D. Ed· 

.. ard. of aI. . . . . . . . . . . . . . . . . . . . . . .. . . . . . .  . . . . . . . . . .  432.520 
Tonlls or pliers, A. �'. Fletcber . . . . . . . . . . . . . . . . . . . .  432.98S 
Toot.h. artifiCial, C. U. Land . . . • . . • . . • • • . . . . . . . . • . . .  .aSl.73i 
Toy. C. M. Garrison . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .. . . 432,\J;16 
Tcy lIgure. F. W. Carpenter . . . . . . . . . . . . . . . . . . . . .. . . . .  4:!2.1ll8 
Toy fortune telling device. A. T. Ballantine . . . .. . . 4:12.8t:l 
T"y. mecbanlcal. O. E. Woodbnry . . . . . . . . . . . . . . . . . .  482.810 
Trap. See Animal trap. 
Trap lo�k. J. F. Wollensak . ... . . . . . . . . . . . . . . .  432,716. 432.lIIU 
TrouKb. See Feed trouKb. 
'I'rousers, F. W. NeveDs . . • • . •• • . • • . • • •• . . . • • • •  , • . • . . .  4.'l'.l.891 
Truck. band, W. A. Rogers . . . . . . . . . . .. . . . . . . . . . . . . . .  43'.1,5611 
Truck, band weil!h1na. J. N. Bro .. n . . . .. . . . . . . ... . . . 43:&JiIII 

Jcitutific �mtritatl. 
Tnnnstinlf macblne. J. H. Greatbead . . . . . . . . • . . .••• 43'.1.871 
Typewriting macblnes. Inking rlbben spool for. 

H. Ray (r). . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  •. .•. . • . •  11.007 
Umbrellas or parasolB. spring retainer for. W. 

Mllato . . . . . . . . . . . . . • . . . . . . . . . . . . . . • • • . . • . • . . . . . . . .• .  43'.1.88'1 
Valve. W. G. Adam • . . • . • . . • . . . . . . . . . . . . . . . . . • • •• . . . . .  4;i2.74� 
Valve for .. ater pipe. and mean. for operating 

tbe .ame . ..  aste. W. T. Maurice . . . . . . . . . .• . . . .  482J;t0 
Valve. tank. J. V. N. StuIU . . . . . . . . . . . • . . . . . . . . . . . . . .  432.079 
VaP'lr purifying apparatus. H. Gold .. ater . . . •••. . . .  482.52& 
Vaporizer. G. M. Sherman • . • •  � . . . . . . . . • . . . . .  (32,8f.!, 43'l.843 
Vehicle brake. W. B:. Stevens . . . . . . . . . . . . . . . . . . . . .. . .  432,76G 
Veblcle rnnDlng gear. H. T. Baker . . • • . . . . . . • ••. . . .  432.850 
Veblcle, sbort turning. D. M, Parry . . • . . . . . . . • . . . . .  432.5M 
Veblcle spring. P. J. Kern . . . . . . . . . . • . . . . • . . • . . . . . . . .  4."12.880 
Veblcle spring. G. A. Richard •. . . . . . . • . . . . . . . . • . . . . .  432,56:1 
Vehicle spring. E. B. Sample . . . . . . . • . . . • . . . • . . . . . . . .  432.810 
Veblcle. two-.. beeled. E. F. Mor.e . . . . . . . . • • . •... . . .  432.88lJ 
Velocipede. D. Black . . . . . . . . . . . . . . . . . . • . . . . . . . . . • . . . .  43'.1.514 
Ventilator. See Hat ventllater. 
Ventllater. W. T. Cottier . . • . • • . • .• • • . • . . . . • • • . .•. . . .  432,817 
Ville, C. Wle • . . . . . . • . . . . . . • . . . . . . • • . . . • . • • • • • . .•. . . . .  432.:ns 
Vise. plumber's. J. Hirst . . . . . . . • . . • . . . . . • • • . • . . . . . . .  482.829 
W &Kon. dumping. J. M. Stener . . . . . . . . . • . . . . . . . . . . .  4;,2.'163 
WlIIlon. skein. G. J. Larson . . . . . . • • . . . . . . . . . . . . . . . .  432.882 
Wagon, vender' •• G. R. Ken t.  . .• . . . . . . . . . . • . .  . . . .  482.5d3 
Warp atztJlJf and drying machines, cut marker tor. 

W. C. J ,overlnll. . . . . . . .  . . . . . .  . . . .  • • • • . . . . . . • . .. . .  4.12,6S6 
Wa.blng macblne. P. Downlnll . . . . . . . . . . . . . . . ..• . . . .  432.747 
Wa.hlng machine. J. D. McCurdy . . . . . . • . . . . . . • . .• . 4B2.bI8 
Wasblng macblne. J. W. Moberly . . . . . . . . • . • • . • . . . .  432,8."12 
Watch bow8. chatn KU8rd for. D. O'Hara . . .. . . . . . . .  432,':'62 
Watch clUIe centers, manufacture of. D. O'Hara . . (;i2.76L 
Watcb key. R. Veltzen . . . . . . .  . . . . . . . . . . . . . • . . . .• . .  432.581 
Watcb mainsprings. apparatus for poll.blng tbe 

edges of. J. Logan . . . . . . . . . . . . . . . . . . . . . . • . . • . . . . . .  432.755 
Watch • •  tem winding. P. Perret . . . . . . . . . . . . . . . . . .  432.70.1 
Water meter. rotary. �'. A. BI.hop . . . . . . . . . . . • • . . • •  432.92'1 
Water power from natural falls, device for utllIz' 

Inll .. aste. C. J. Zeltlnger . . . . . . . . . . . . . . . . . . . . . . . . 4.32.!t.!S 
Wllter raising apparatus. D. P. Wrlgbt . . . . . . . .. . . . .  4·i2.84!1 
Water .. beel. C. C. Hogue . . . . . . . . . . . . . . . . . . . . . . . ... . .  432.885 
Weatber stripping. macblne for manufacturing. 

W. H. Co.per . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  432.726 
Weaving, protectmg maDufacturers of cloth 

agaln.t loss of clotb In. W. C. Lovering . . . . . . . .  4:12.5;36 
Welding pipes by electricity. E. Tbomson . . . . . . . . .  432.65.1 
Wheel. See Water .. beel. 
Wheel. R. Mooney . . . . . . . . . . . . . . . . . . . . . . .. . . . . . . . . . . . .  432.833 
Wbeel. J. Wood . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . ... .  432,848 
WhUlietree. spring. F. R. WIll.on. Sr . . . . . . . . . . . . . . .  432.659 
Wblp lasbes aod tbe like. racer adapted te tbe 

braiding of, J. A. Turner . . . . . . . . . . . . . . . . . . . . . . . .  43'.1,528 
Windmill. E. De Witt . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  43'.1.696 
Window cleaning cbslr. W. M. Reynolds . . . . . . . . . .  432.613 
Wire cutting macblne. D. A. Rltcble . . . . . . . . . . . . . . .  432,565 
Wood press. kindling. C. F. Smltb . . . . . . . . . . ... . . . .  4:12.772 
Wool, etc., apparatu8 for scouring. L &. J. Smith . .  432.6'13 
Wrench. See Screwdriver wrench. 
Wrench attachment, monkey, 1 ... D. Junkins . . . . . . . 4S2.9l5 
Wringer. See Clotbes wrlnKer. . 
Yoke, animal. W. C. Alford . . . . . . . . . . . . . . . . . . . .. . . . .  482,500 

DESIGNS. 

Belts, trimming for, A. Blumenkrolm . . . . . . . . . . . . . . .  2O.0t9 
Bubble blower. E. Belcber . . . . . . . . . . . . . . . . . . . . . . . . . . . .  20.050 
Buckle, belt. IJ. Sanders. . . . . . . . . .  . . . . . .  . . • . . . . . . . . . .  2O,0iB 
Cane or umbrella handle. A. Rosenstein . . . . . . . . . . .  20,047 
Chain, ornamental, O. U. Meyer . . • . . • . . . . . . . • . .••. . . .  20.052 
Flower pot . .  T. G. Wbilldln . . . . . . . . . . . . . . . . . . . . . . . . . . . 2().005 
"'orks, spoons, etc., G. H. Balch . . . . . . . . . . . . • • • • ... . . .  20,051 
Glasa, ornamentation of. E. F. Chance . . . . . . . . . . . . . .  20.044 
Inkstand cover. J. G. l,yon . . . . . . .  : . . . . . . . . . . . . . . . . .. . .  20.016 
Lamp. G. W. Bayley . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 20,053 
Pepper pot or salt sbaker; J. C. Aren.berg . . . ... . . . .  2().04� 
PreCious or Imitation stone. J. G. C. Cottier . . . . . . . .  2ll,(US 
Range. cooking. J. J .. Gobe\lle . . . . . . . .. . . . . . . . . . . .... . 20.045 
Trimming. dre88 or upbolstery. B. Lipper . . . . . . . . . .  20,054 

TRADE MARKS. 
Baking po .. der. W. S. Sammon . . . . . . . . .. . .... . . . . . . . 18.215 
Bever&l{es. carhonated. Union Bottllnll Company .. 18.'lIK 
Bitters. R. Y. McWilliams. . . . . . . .  . .  . . . . . . . . . . . . . .  18.201 
Blackberry cordial. Rhelnstrom Bro .. . . . . . . . . . . . . . . .  18.202 
Erllot of rye. liquid. Sharp & Dobme . . . . . . . . . . . . . . . .  18.111'1 
�'arinaceou. compound .. ltb fruit lIavorlnKs. W. 

P. Clotwortby . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  .lB,22.3 
Fertilizing pbosphates. Marlon Pbospbate Com· 

pany . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  18.ln!. 18.�10 
Gelatine. Cry.tal Gelatine Co . . . . . . . . . . . . . . . . . . . . . . . .  18.224 
Hats, Freeman Bro8 . . . . . . . . . . . . . . . . . . . . . . . . . . • . • •. . .  18.212 
Inner ooles for boots and sboe •• W. R. Green & Co. 18.21:1 
Liniment. C. Scblayer . . . . . .  : . . . . . . . . . . . . . . . . . . . . . . . . 1&.198 
Medicinal mixture for gODorrhce� ,deet, and all 

urinary troubles, L. Splngarn . . . . . . . . . . . . . . . . . . .  18.225 
Medicinal tablets. Sbarp " Dobme . . . . . . . . . . . . . . • .  : . .  18.196 
Medicines. compoun<1;ed, Home MedicatIon Com-

pany . . . . . .  . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . " . . . . .  18.216 
Milk and artifiCial milk. A. Scbnell.· . . . . . . . . . . .  ; • . . .  18.191 
Oil. lubricating. Merchant. 011 Co . . . . . . . . . .. . . . . .... . .  18.11>4 
011 or drier. W. lI. M&I{ollln . . . . .. . . . . . .. . . . . . . . . . . .. . . 16.100 
011. relined petroleum. Tide Water 011 Company ... 18.219 
Overalls. pantaloons, aDd shirts. men's. T. Eo 

Omohundro . . . . . . . . . . . . . . . . . . . . . . . .. . . . . . . . . . . . . . . .  18.211 
Paper . ... ood pulp for themanafg,ctureot. Zellstot!-

fabrlk Waldbof . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 18.2O.'i 
Perfumery. J. L. Grossmltb . . . . . . . . . . . . . . . . . . . . . . . . .  18.214 
Petroleum. refined. Arkell & Douglas . . . . . . . . . . . . . . .  18.1S9 
Pills. Aphro Medicine Company . . . . . . . . . . . . . . . . . . . . .  18.217 
Quinine, sirup of amorpbous, Parill Medicine Com· 

pany . . . . . . . .  . . . .  . . . . . . . . . . . . . . .. . . . . . . . . . . .. . . . .. . . .  18.195 
Remedy for dy.pepsla. catarrb of tbe .temach, ul· 

cers, and other microbian diseases.. Drevet 
Manufacturing Company . . . . . . . . . . . . . . . . . . . .... . . .  111,218 

BallO and tapioca. Bassermann & llerrechel . . . . . . . .  18.206 
Saws. E. C . ... tklns & Company . . . . . . . . . . . . . . . . . . . . . . .  18.200 
Sheet metal .. are for culinary and bousebold use. 

enameled. Stransky & Co . . . . . . . . . . . . . . . . . . . ... . . . .  18.208 
Silk tbreads. cords, and upbolstery and drapery 

fab:lcs. Brainerd & Arm.tronK Company . .• . . . .  18.192 
Sirup for .oda .. ater. lIavoring. H. B. Mykrantz . . .  13,208 
Starcb. laundry. CellulOid Starcb Co . . . . . . . . . . 18,220. 18.221 
Tonic. and mal;. extract s. Broenlng Brotbers . . . . . .  IH.19.1 
Vegetable compound tor certain named dtseaaes, 

C. A. S .. anoon . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .. 18.100 
Velveteens. J. Dongan & Co . . . . . . . . . . . . . . . . . . . . . . . . 18.207 
Woven fabriC for Iblrtlng •• sheetlngo. undercloth-

Ing. and dress good •• • peClal. J. J. A.b .. ortb . . .  18.222 

A Printed cop., of the opeclllcation .. nd drawing of 
any patent In tbe foregoing Iitot .. Ill be fuml.bed from 
tbls olllce for 25 cents. In orderlnll please .tate tbe name 
and number of tbe patent de.ired. and remit to Mnnn & 
Co •• 361 Broad .. ,"". Ne .. York. 

Inlld .. I'aa", eR"" I .... nl ... - - - ,.:. cent. a II .... 
Back I'a • .,_ eneb In_rtle" • • •  81.0., R l ine. 
.. �r�� �.?Ti�e�

r
'lrlil:.a

�'il'cg:t;o�:l�e 1:�����Leelfn�� 
and Is s�t in &Kate type. B:ngravln". may head adver­
tisements at the aame rate per a,late line, by measure ... 
ment, as tbe letter pres.. Advertisement. muot be 
received at publication ol!Ioe .. early &8 Tbursday morn­
ing to appear In nen Issue. 

USE A DAMANT WALL PLASTER lJen.e, and Ad­
not chtl:k or c .. ad<. ImD.u'vl')u8 to wind. water, 

It dries In a 
bl! applied In 

It I. In gen­
",ant.ed tor the 

selllnil. 
Address ADAMANT M FG. CO. 309 E. Hene.e" �t!l 

��ruca.e. ft. Y. 
ICE·HOUSE AND COLD ROOM.-BY R. 
G. Hatfield. Wltb directions for OOD8I;nJ.ction. Four 
engrsvtngs. Contained In SCIBNTlrIO AlnRIcAN SUF· 
PLE"BNT. 39. Price 10 cents, To be had at t1l1a olllce 
and of all ne .. adealera, 

I C E - H O U S E  AND REFRIGERATOR. 
Directions and Dlmen.lon. lor oonstructlon, with ODa 
J1\uotratlon of coid h01l89 tor �rv\njf frnlt from 
���re �e':.�":'�·te1�����r frOm�P��!'.r

o
�: 

talned In SC'ENTII'lC AMERICAN SUFPLElIIIENT No. 1 If). 
l'rIce 10 cent&. To be bad at thla 0lil06 and of all De ..... 
Qaale1'8. 

ROC K DRI L LS 
AIR COMPRESSORS, 

MINING AND QUARRYING MACHINERY, 

Ingersoll - Sergeant Rock Drill Co. 
No. 10 PARK PLACE, NEW YORK. 

Send for Complete PrIced Catalogue. 

SH APING SHEET METAL.-DESCRIP· 

tlr':\::�:'J:t,t:��'t.
f 
;����

I
��t�

O
li�=. ����:.t 

In SCIESTIYIC AlIIIlCKICAN SUPPLE" KNT. No. 893. Price 
IO.cents. To be had at th18 0lil00 and from all ne ... dealers. 

Barrel, Keg, Hogshead 
AND 

STAVE lI!fJDINIRY. 
Over I!O VlIl1etles manu­

factured by 
E. & B. HOLDS, 

BUFFALO, N. Y. 
Also a fuJI line ot Wood 

Chamfering, Howel"", and CrodDil. Working Macblnel'J. 

THE PENNA. DIAMOND DRILL & MFG. CO. 
B l ltDS IIORO, PA., Builders of HI"b CI .... 
Steam Engines. Diamond Drilling and General 
Macbinery. Flour Mill Roll. Ground and Grooved. 

-r='1 VAN DUZ EN'S> � . LOOSE '  PU LLEY ' 0 1  LER · 0;;;'� IS A GRAND SUCCESS. THE PROOf 1 5  
I N '''' I MITATORS ARUIAKI N G  O I LERS ' ", , WHICH ARE INFRINGE MENTS ON O U R  

, / PATENTS ' VAN DUZEN 8 TI FT " � Wnte rol' Catalooue C I N' T I O 

Useful Books! 
Manufacturers, Agrlculturiat.8, Cbemists. Kntltneere. Me­

chaniCS, Builders, men of leisure, and profeA8ional 
men. of all cl&8ses. need good beok. In tbe line of 
their respective calltng8. Our post oftice department 
permits tbe transmission of books tbroUllh tbe mall. 
at very small cost. A comprehensive catalogue of 
useful books by dllferent authors. on more tban fi1ty 
dltrerent .ubjecu. bas recently been publl.bed tor 
free cir.cutatlon at tbe olllce of tbl. paper. Snbject" 
classified wltb name. of autbor. Peroon. deslrlnK 
a copy. have only to ask for It. and It .. 1II be malle4l 

to tbem. Addre88. 
MVNN &: CO .. 381 IIroadwn.,. New York. 

� Stencils, Steel Stamps

. 

I Rubber 
and Metal Type Wheels. 

lIIew York Stencil Work •• Mfr.. 
Tnmi< cra&e, B. A. At ...... . . . . . . .. . ... . .. .. . . _ . . . .  __ 

CaDtldlan Patentl may no .. be obtained by tbe 
Inventors for any of tbe Invention. named In the fore­
goinlf 1I11t, provided they are .Imple. at a co.t of $40 
eacb. U compHeatet1, the root will be a little more. For 
ruJl Instmct.lOnl MI"- Munn " Co� 361 Broad .. ay. 
NI" York. Otherfondp __ tsm&TaIIoo'be obtained. 

• STEEl TV,,!, r", TYf'[WRlTERS, 

. 1III1(_1l Stteet. Ne .. �'" 

© 1890 SCIENTIFIC AMERICAN, INC. 

[AUGUST 9, 18<)0 . 
• POP SAFETY VALVE 

WATER RELIEF VALVE 
DlPROVED STEAM: GAGE 
STEAM ENGINE INDIOATOR 

81nale lIell f 'blme "'bl�r1e, and all Instruments 
1IH4 In connection wltb Steam, Air ..... -a�. 

Solo .Afle"t. for O/4,.k'. lAm7/. JI'i.,. • .tio ... 
ow YOBK. LONDON. 

CROSBY STEAM GAGE & VAt VE CO. &��!:�!:: 
Models and Light Machinery. 

N. ERLAND8EN. 1111 Rlvlngton St� N. Y. 

TO BUSINESS MEN 
Tbe value of the SCIENT' FIC AMERICAN &8 an adver· 

ttlinJl medium cannot be IJveretltinu\ted. 1t8 circulatlOn 
�0':
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rleB. and is read in all the prinCipal Ii braries and reading 
rooms of the world. A business IDll.n wants somet,biDI 
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advertises in the SCIB:�TU'IC AMKUICAN'. And do nol 
let the advertising �ent. iub uence you to substitute 
:�::�t?��� If:l'�f ��r

b��C ���n���r :\� w� ���lg:c�de 
w

l�e
� 

for your interest to advertise. This is frequently done. 
for tne reason tnat toe tl.,Ilent J,!et8 a t8r�er eommiutoll 
from the pap�rs havin" a smull CIrculatioD than i. allow ... 

ed on the SCIENTIFIC AMERICAN. 
For ratel' see top of fir", column of thi! pl\Jle, or ad .. 

dre88 M V N N  & CU •• Publblt .. ra. 
;UI1 Broadway. New York. 

LIGHTNING WELL -SINKING laCHllERY luuraCTUURI. 
HyrdauUe, Jetting, Revoh·iuK. ArteaiaD, 

DIamond Prospecting Tooll. Enl{'in�8, Hollen, 
Wind M�:��::;; l:thf8e�:::����� 

nation quality water; mailed,i6c. Tb . ...... erleaa \VeJla!�bgl. { 11 . II 8. CaaaI 
8t., Cbl ...... m. 
1111 Elm. St., Dallal, Teus. 

THE TEACHING ott' SCIENCE --
Report. of the Brltlsb Asooclatlon Committee appointed 
for the purpose of Inquiring Into and reporting npon tbe 
t.re.ent methods of teacblng cbemlstry. Contslned In 
Bo IICNTII!'IC AMERICAN SUI'PI.EME"T. Nos. '34 and 
'2'33. Pdce ten cents each. To be bad attbls otHce I\Dd from aline ... dealers. 

OIL WELL SUPPLY CO. Ltd. 
91 '" 9!l WATER STREET, 

Plttlbu rgb, Pa •• 
Mannfacturers of everytblng needed for 
.A.�T.E_:E.A1V �:.JLL. 

tor either Gas. Oil, Water. or M inerai 
Tests. Boiler8. EDJfine6. Pipe, 
Cord&Ke. IJrllllnll Tools. etc. 

Illustrated C&!SlOIlUe, price ����!��lI8t8��a�D�d�dt8count 8heets 

".:' 
nD t:.eq,.:":.:,,.::st:.:. ___ =c-__ =_ 

By G. D. Hiscol:.-[)escription of several types of safe 
8team generators for the use of umateur8-tbt:: pipe con 
boiler. tile pipe beUer. pipe .ectlunlll boiler. Wltb 3 
lllustnLtloD8. Contained In S� IIr.STII'Ic' AIft.:HICAN 8pp­
PLItAi "�T. No. , II'':' PrIce 1J cents. To be bad at tbl. 
011109 and from aJ I newsdealers. 

ARTESIAN Wella, 011 and Gas Wen., drilled 
tr��:;:r\;�d�� 
and reqUIred 
to oame. Po ... 

Remington 
Standard Typewriter 

GOLD MBDAL- PARIB EXP08ITION. lB89. 
Wyckoff', Seamans " Benedict 

32'J BROADWAY, NEW YORK. 

p�������.H����$�� T. M. FOOTE REGULATOR CO. , 
A3 DII. __ llIn I!tlreelo Bolton, M .... 
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FOUflIUd "" Mathew Cor ... 1'186. 

H E N RY CAR E Y  BAI R D  & CO. 
l.a.strlal 1'llblllhen. BooklflUen, ••• I ... den, 

I'IJ 0 Wnlnut 8t� Piollatlel.h'a. Pa .. U. 8. A. 
prOur new and Revised Catalogue of Practical and 

Scientific Book., 86 P&l<e8. 8vo, and our other Catalogu811 and Circulars. the whule coverinK every branch of Sct­
ence applied to tbe Art., .ent free and free of po.t¥e 
to any one In any part of tbe world wbo will fuml.b Ill. 
addreo •• --------------------------ARCHITECTURAL BOOIS. 

Useful, Beautiful, and Cheap. 
To any penon about to erect a dwelling home or tot .... 

ble, eltber In the country or city. or any builder wishing 
to examine tbe �test and best plans fora cburcb. 8cbool 
bouse. club bou,e. or any otber pUOllc building of high 
or low cost, should procure a complete set of the ABCHI­

Tl!crS' A"D BUILDERS' EDITIOX of thp. ScIE"TIPIO 
Allt<;HICAN. 

Tbe Inform"Uon these volumes contain renders the 
work Rlmust indispensable to the architect snd bui lder, 
and to persons about to bullll fur them.elves tbey will 
lind tne work SU)(g".tI ve and most useful. Tbey oontaln 
colored plates of the elevation. plan, and detail draw­
Ings of ulmost every cl ... s of bulldlnll. With opeclflca­
tiou B.ld ftVproItmate cost. 

EI"bt bound vol umeo are no... ready and may be ob­
tained, by mall. direct frrom tbe publishers or from any 
newsdealer. I'rlce. '2.00 a volUme. Sntchpd In ""per 
covel'!!. Subscrlptton price. per annum. I2.8J. Addre .. 
and remit to 

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

TO INVENTORS 
�ND MANU FACTURERS 
59th Grand National Industrial Exposition 

J tieutifit �mtritaL 

HOME-}fADE INC U BATOR.-PRACTI· 
cal directions for the munufaeture of an elrective Incu­
bator that baa been careful,y tested and found to per­
form aIJ that may be reasona bly expected ; with dliec· 
tlons ror operatln". With ' figures. ContalDed In ScI­
lIiNTIPIC AlIIKltl(,AN SUPPLEH KNT. No. 630. Price 10 
cent!!. To be bad at thl. omce and from all newsdealers. 

IATES ROCK & ORE BREAKER 
Capaeity up to 1 50  yards per .0Il. 

'Has produced more ball ... t. road 
metal, and broken wore ore than 
all other Breakers combined. 

Send for Catalogues. 
CATES I RON W O RKS 

30 C So. CI1n��J1rnl Gil. 2t5 Franklin St .. Booton. M ..... 44 Dey Street, New York. 

I'OUT PUWER MACHINERY. 
!Je:l�� ���lv..\=: 
pede Foot Power wltb 
_1, that 1 wlsb to 
add my teatlmony to 
Its ouperlorlty. I did 
not expect to like it. 
but having used tbe 

Ve)oclDede Power. I would bave notblnll 
. elae. {t .o llr88t1y le888n. the fat\jlUe of 

be almo.t wIP��':.' (�'8::':��' I�
n 
�
a
�M���y m�t�h� � 

only wl.h I bad known of It oooner. Send lor catslo"ue. 
W. �'. & J. BARNES CO .. 009 Ruby St .. Rockford. 1II. 

DRY AIR REFRIGERATING MACHINE. 
Deocrlptlon of Ball's Improved horuontal dry air retrlg, 
erator. deslJlned to deliver about 10.(01 cubic f et Of 
cold air per bour. wben rnnnlng at a .peed of 100 revolu-
�!:'� Jr�l"�::-to

an
�oca��� ��

d
'Wffli 

t
ft:!

e
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.homna plan and side elevation of the apparatus. a� 
dlllJl:l'8ID8 illustrative of It!! perfOrmaoc . Contslned In 
SClBNTJ1I'IC AHEIUOAN S[JPPLlDlEKT. No. !lSS. PrIce 10 centa. fo be had » thIa omce and from all new&­
dealer ... IN VItNTORS and other. a eslrln,l Dew articles manutac--OF TBlt- tured and Introduced.addr .... P. O. Box 86. Cleveland, O. 

American Institute of the City of N ew York 
Will Open Oct. l ilt and aloae N011. 29, 1890. 

Intendln" exhibitors must make early application to 
secure proper epace and classitlcation. For bJanks and 
other tnformation address GENERAL SUPERINTRND II:NT 
American Institnte. lIS West 38tb St .. New York City. 

The Western University 
OF P E N N SY LV ANIA. 

IS'.I'EVENI!I PATENT 
WINO FIRM JOINT CALIPERS 

With Win .. nnd Set 8cl'ew. 
INSIDE. No. 56 D • .  

Price LlBt. Sent by mall lIIo.tpald. 
8 Inch. $1.00 I U inch, $1.00 fm Inch, a2,10 

10 " 1.10 16 " 1.75 llJ "  2.IiO 
12ld�al .J..,r LeaIe�

l :��� �n
s
��, and 

Dividers. Der,tb. Gaugea, and �e ... 
chintsts' Too 8. 

pr LUUBtruted OatalOfTlJ<' fret to all. 
J. STEVRNS "RMS & TOOL CO., 
P. O. Box 200, Chicopee Fall8, Mass. 

FORE IGN PATENTS 
THEIR COST REDUCED. 

AN E W C A T A L 0 C UE AS B ES TOS J!::.�: .. lh�a�hl'i:�.�I�: 
----OF-- M The CHALMERS-SPENCE CO .. Mfrs. 

VALUABLE PAPERS I 3 9 &  6 1  Liberty Street. New York. 
Contained In SCIIINT.PlC AHEIUCAN SUPPLDlENT • •  ent FAMILY ICE MAC H I NE Maklnll l to18 lb ... 
Ir" o�m;� � �li�d��e;,"'urondway. New York. '10 to tl85. L. Dermlgny. Dl W8IIt 116�O�J��n.{�r'� 

A 8nblltltnte (01' ConI 01' t:oke. 1 00 Gnllona 0(011 a .. aln.t !l,400 Pounda of Coal. 
A SYST EM FOR B U R N I N C  C R U D E  PETROLE U M .  

The beat practical resulto obtained by the manufacturer. of Steel. Drop FOrlllnjl8. Brus Worka, 
Bolt and Nut Worl<s. and manT other brancbeo of commercial product. 

Invite pro.ru�18s"il� NIR111�dsWrt�eMJ�C'eJt�'k�� Ire 'w.."tF:.�0'i>f���r�.
u��er our 

IN V ISI IiLE H I NGKS oultable for all kinds of line 
.... ork. Send for samples and !!rlce list. INVISIBLE 

RINGE CO •• 818 Chapel Street. New Haven, Conn. 

PLANCBETTE. - DESCRIPTION AND 

HELIOGRAPHY OR THE ACTINIC 
Copying of Engineering Drawlngs.-A paper bl B. H. 
'1b ... alt� A88nc. M.I.C.E .. of great value to eng\neel'1l, 
���nt 

e
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Wastratlon of a simple app&rBtUl that once attracted IIJ'88t attention ; wltli an elQlJanatlon of Its .ctlob. Con-
The erpenses attending tDe procuring of patenta In talned tn tlC. ENTIPlC AMI!IUCAN SUPPLEH.NT, No. 

most forei"n countries havin" been considerably re- L1�';w:;r.:re��nts. To be had at thla oIIIce and !rom 

duced the ob_tacle of cost Is no longer In the way of a I --------------------­

anotype %'::nlltlzlna PrOCe.. (Be .. c�:t·.)1 Marlon s 
Cyanotype Proce .. ; Pellet's Po.ltlve Cnnotype Pro­
ceSI. blue IIneo on a ... hlte gronnd ; Plzztlrhllll'. 1'081t1ve 
9..1anotype Proce ... dark blne IIn811 on a wllite gronnd ; 

���tl'n='�����I�
n 

Irn,:
h
�� �ro��g.; 

grou'1d; Sba"cr08ll' GalUc Acid Proee ... black line. on arJle proportion of our tnventorfl patenting thelrinven_ / 
tlon. abroad. 

eA N A J) A .-Tbe cost ot a patent In Canada 18 even 
less than the cost of a United States patent. and the 
former .ncludes tbe ProvlDces of Ontarl". Quebec, New 
Brunswick. Nova Scotia, Brltlob Columbia. and Mani­
toba. 

Tbe nnmber of our patentees who avail them.elves 01 
the cheap and easy method now olrered for obtalnlnll 
p"t.ents In Canada Is very lallle. and 18 ."",dlly Incre88-
In ... 

II NCn • .  \ ND.-The new English la .... whlcb went Into 
torce on Jan. 1st. 1885, enab es parties to aecure patent. 
In Great Britain on .ery modftrate tel'llll. A British pa­
tent Includes England. Scotland. Walel!, Ireland and tbe 
Cbannel lalan"" Great Britain Ia tbe Ilcknowledged 
financial and commercial center of the wnrld. and ber 
goods are sent to every quarter of the globe. A good 
Invention is likely to realize as much for the patentee 
I .. J(""hma I\S bls United State. patent produces for 
blmat home. and the.mall cost now renders It possible 
for almost every patentee in tius coontl·y to secure a pa.­
tent In Great Brltalu. wbere his rlllhta are as well pro­
jected 8sln tbe UnIted states. 

O T H E R  COUI'i'I'llI ES.-Patentoare also obtained 
on very reaaonable tenns tn France. Belldum, Gennan),,", 
Au.trla. Ru.sla. Italy. Spain (the latter Inclndes Cnba 
anD all the Otber �panlsh Colonleo). Brazil, British India 
Australia. and the ot'ner British Colonie •. 

An experience of over VOBTY year. nas enabled the 
publisners or 'I'HE SCIENTIFIC A"l!ltIOAN to e8ta�lIsh 
competent and trustwortby agQ!lcle8 tn all the principal 
foreign countries. and It hu al"aya been tbelr aim to 
have tbe buoineos of the.r clients promptly and proper· 
Iy done and their Intere8t8 faithfully guarded. 

A pampblet containing a synop818 of the patent laws 
ot all countrl.s. Inch'dlng the oost for each, and oth� 
Information usefu to persono contemplat.ng the pro· 
cur1nll or uatento abroad. lIIllY be bad on applleat10n to 
this oalee. 

Mil N N £,; f ·U •• Editors and Proprietors of '-'BI: SCI· 
"NTIIDC AHl!llICA ". eordlaDy inVite all, pe!!IOns df!lllrtnll 
any Information re atlve tu patent.. or tbe I'fIIIUtry Of 
trade·marks, In tblB country or alJroad. to caD at their 
oalces. 361 Broadway. Examinatioll of InYBntiOll.O. OlIn­
.uitatlon. and advice free. Inqr.irles by mall promptIJ 
anawered. 

Addre... MUSI'i & CCI . .  
Publishers 8nd Patent 1l0Uciton. 

361 Broadway. New York. 
BRANCB OIU" CBS : No. 622 and 6:U i' Street, Paellic 

Building. near 7th Street. W ... blnlltOn. D. C. 

FILTERING WINE.-DESCRIPTION 
Of Chamberlain'. proce .. of ellmlna&blg ferments from 
wines by mean! of an appantnl caUed the fI1tering 
bOugie. With 2 Jl,lrure... Contained In 8(}IKNT ••• C 
AH�BICA" SUPPLEMKNT, No. ':13. PrlceIOcents. To 
be had at this omoe and frOm a11newodea1l1n. �e. VIIEYARD. BIOY(g�ES .AU Sttd, rubber tire 

��b grade,-cowboro bars,s e andles, 
KlrlI'patrickeaddle; Warranted One year. 

00.10, .. OrcllE· lorEI44-··· .. onbS· form 48·ID. WOMb • fur 1 '2·ID. WOI'Ib • tor OA.TA.. Jo'R&K. 48-tD. wortlll • tor 38·1D. wortb I for 7 Tangent apokes,l extra. Easy payments. Agt&wanted BOU8Z, HAZARD '" 00.. 18 G St.ree" 1'� Ill. 

IlIVEln.l. I'I:II'UTED, DET.IL ...... 11. paM.I •• 
C.nllll • •• ULD •• •• IU., SPECI.L nlLl, IIEI. JII •• 
• IVELlY •• D DUPLlC.TEWa.l. CIICULAI "IT. 

•. J. WEED a ca,. III a II. LIIEm n., lEW Y.IL 
THOMAS ALVA EDISON. - A  BIO· 
�J.!'..�M,���n\

h
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'I'IJ" C AMERICAN SUPPLEJlIIJIT. No. , 48. PrIce 10 cents 
To be had at thIa omce and from aU newsdealero. 

GR E A T  F A L L S .  ��o,.t�d�l 
resources, tmmeotte water wer, �Id, sliver, 
copper, lead. lumber, coal, f:?on. cattle, bonea. 

wool. and agriculture. Phenomenal_growtb. For full 
pa.rtlculano. addre.s l'IECRET A R Y BOA]tD Oil 
TRADE. Great FaU.. Montana. 

�:��I'i.c�.;:g�d�'''r'��tr;'��::.''"sa�t
h

\�:: 
brown or gray HneD on a white ground ; Poltevln 'a Gel­
atine Proce.s; Croo 41 Vergerand· • .AiD onlc Bromide 
Proce ... dark brown lines on a white gronnd ; Zinco­
grapblc PJoceas. Contained In S(,IlI:�TIFJC AH I';BICAN 
BUPPL.MENT. No. ��4. Prtce 10 cents. To be had at 
tbls oMce and from all ne"odealers. 

2nd � MACH INERY Ji 
N. Y • Mach'y Depot. Brldlle Store 16. Frankfort St .• N.Y. 

HoWu' Pateat H�o-CtrIJoa • L O W- P I P E  IoND AS�Y FURN�CES. e3.:��e. �:''::I"ca�::',.f; 
a
ble

Be�g f;:; ��I��tl8t. 
W. HookIna.81 S. Clark St., 

Boom liQ, ChIcago, D1. 

PERFECT�&P AP ER L E  NE... � F I  
The KOCh Patent File. for )II'e1Iervinll newspapers. ;Mag_ 
azInes. and Jl!I.IDDhlets, hal been recpntly Improved and 
price reduced. Subscrlber8 to the ScIENT.F.C AHI!RI­
CAN and SCIE"TU'IC AMERH',AN 8UPPLEM .KNT C8D be 
a�Plled forthe low price of ,tOO by mall. or 'l.25 at the 
2 �E'1hl�rcPflCicRrc�. 'rn':lt

lde����t��� 
every one who wlsbes to pre.erve the paper. Addres • 

M t: N N  "" CO •• PUbllohers SCIENTIJ'IC AJlKBICAN • 

gg AFNE •• a. HEAD IIDISES Calli b:r Peck's INVISIBLE TUIULN UI euSHID • Whlilporahe&n1 Com· e. u..-rulwhere.lI �edles J' .. u. III .. SOOka. 
proofs tree. Addre88 1'. Itl8COS., 868 ....... 1. lIew York.. 

THE HUANCHACA MINING COMPANY 
-An Intereotlnll aecc.unt of tW •• the representative 
:,,:glrt. �=f;

n
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In >'C. -NT.PlC AltEIUCAN StrPPL.H�NT. No. 748. 
Price 10 cent.. To be had at thl. omee and from all 
newodealers. 

C E L E B R A T E D  S U T T (':) N  R . I  N,G .... P A  C ,K  I N  G . 
, � '. �- � . T""'" � ;  • • l .\ l ,-" ., _ tit. -, _ H ' -, : ' : ( - Et� " J E-

f n l E  R J f\ B E H  c, J  L ? i r. ;. �  I.) S A  

P U L L E Y 8 H A N  C E R S PROGRE8S MAOHJNE W'ORKS, 

F R I C T I O N  C L U TC H E8� 4.4.�:r� ����.T. 
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By GEO, M ,  HOPKINS, -
740 P ages. 680 I l l u strations. 

P R I C E .  by mail. postpaid, • • • •  54.00 

SEND for FREE ILLUSTRATED CIRCULAR and 
Table of Contents, 

M U N N  & CO" Publ ishers, 
8fftct 0( Ibt Idtntifie �mtriean, 

361 Broadway. New York. 

� All Ages Enjoy this Parlor Game. � anIV::f':,��fY A3:"s,:.'�IIII. 
���lrb��lU �t'1t: � 
or any smooth surlaee. WI� not 
mar furntture or hurt any one. 

1'b.t. in .France, Eng· 

I land. German", . 
U. S. and 

I Canada. 

Po.t- pald, 
Nickel, $1. 
BroDze,? /SC. 

RUBBER TI PPED ARROW CO., 
1tllenka and Man1ifactureT1l, Boston, M ...... u.s. A.. 

M A C H I N I S T S  ��r!��;.I�ffl 
have an OptXlrtuntty of seenrln" an American 
patent (No. R.8M. Positive Shuttle Motion for 

LoomlJ) very cheap. Further informatIOn can be obtRin .. 
ed by letter or personally from M. SCB>IIRK. Fayette. Mo. 

N U T  TAP P I N C  
MACHINE. 

D U R R E LL'S PATENT. l\? � �J.lSnei.� I" .. , � spn91e ... 
" 2  - fIll u 8  u 

Capacity of 'I Spindle!, 8,(01 per 10 hOurs. 
AcII:nowl� to be an indispens­

able tOOl Mannfactured by WM. B. J.OCK. 
Buffalo, N. Y. 

THE BEST LIM E  KILN KNOWN 
or no pay. C. D. PAGE. Roche.ter. N.  1' .  

CIRCULATION OF WATER IN STEAM 
Bollers.-A lecture by Geo. H. Babcock. delivered In 
the SIbley College Course. discos. In II' tbe advantages of 
circulatIon of waterlnsteam bOilers and the best means 
of .ecerlng It under most emclent conditions. With 10 
lIIu.trations. Contained In SCTE"TIII'JO AMERICAN 
t!UPPJ.EIIlI':NT. No. "4�. Price 10 cents. To be had at 
thl8 oalce and from all newsdealers • 

S PYG LASSES & ASTRONOM ICA L 

TELESCOPES; . 
, oOiV1AT IC .!-C'fIVESTEQUATORIAL�fANDS, tlCH f'  .;:- OBJ� -,: I TRANSITS ·" G�O C K S ,  EYEPIECES &. LENSES .  CHRO NOGRAPHS . &' c .  

�SE ND  vOR :l QU E E N  0 CO  CATALOGU E .  : Ot. 0 .. PHI LA . P A .  

T� S cientlfic A merican 
PUBLICA nONS FOR 1 890. 

� 
The prices of tbe dilferent publications in the Unlte� 

Statel!, Canada. Rnd Mexico are as follows . 
RATES BY MAlL. 

The ScientifiC American (weeki,. one year $3.00 
Tbe ScientifiC American Supplement (weekly). one 

T .... r. 5.00 
The SclenUflc Amerlc"". Spllnl.b Edition (monthly) 

one year. . • • • • • . • . 8.00 
The ScientifiC American. A rcbiteds lind Builder. 

Ed,tion (montbly), one year. . . • • • 2.50 
COMBINED RATES. 

The SClent.flc American and Supplement. . $'1.00 
The ScientIfic AmerIcan and Arcbltects and Build-ers Kdition. . • . . . • • . • :"00 
The SCientific American. Supplement, and Archi-

tects lind Builders Edition. . • • • • 9.00 
�il>fI4U Rat .. lor Sia; JIIontIIa. 

This Includ88 postage. which we paT. Remit by postal 
01' expreae money order, or draft to order of 

.V101 & CO .. 381 Broadway, New Yen. 
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�i)vertigement.5. 
Inside P,ure. f!nr.h inllerrioD _ _ _  15 cents R line. 
Bock J·atre. ench aHNerlton - _ .. 81 .00 B line. 

The above are charges per aflate hne- -about eitlbt 
words per line. 'l1his notice shows the width of the line, 
and is set in 8.llate type. EngraviDIl8 may bead adver­
tisements at the �ame rate per aJlR.te line. by measure­
ment. as the letter press. Adverti8emeDt� must be 
received at publicatIOn office as early 8S Thursday morn­
ina( to appear in next issue. 

* ONE STAI 1U.CIt SAW wn.t. DO .1.8 XlJOE * WOH AS rm or ANY O'l'UI ItJND.-N. II • .  

Victor :Bicycles ! 
For pleasure, business. reerea· 

tiOD, and for anything you 
could use a bicycle for. 

VJCTOUS ARE BEST I ��l!iI".����� Send for catalogue. 

Omman Wheel Co., Makers, 
Chicopee Fnlls. 1U888, 

ELECTRICITY, LIGHT AND HEAT. 
-A le,·ture b y  Prof. C. �'. Ilrackett, delivered before 
the New York ElectriC Club-Facts about electrlcal con­
ductors. Production of electric light in the cheapest 
possible way. 'rhe relations betWeen the three VIbra­
tory forces anti tbe signidcoDce of Herz's recent experi .. 
ments Contained in SCI l!:NTIlI'H' AMERICAN tiUPPLlC­
J UNT, Nos. fiS3 and 6S4. I 'rice 10 cents each. To be 
had at this office and from all newsdealers. 

S A W  S Wlillted 50.000 Sawyers 8 A W  S a D d  Lumbermen t o  

A send u s their full address for a copy of Em- A erson's r:r- Book of !'!A WS, new lRlO edi_ tion. We are first to introduce NATURAL 

W GAS fol' heating and temperiD� Sa,,'. With
W wonderful effect upon improving their qual-S tty and toujlbness. enabling U8 to reduce prices. Address EIUERSON, SMl'l'H S &; CO. (Lid.), Beaver Falls, l'a. 

NEW KODAKS 
" You press the button, 

'We do the rest." 
Seven New 

Styles and 
Sizes 

ALL LOADED WITH 

Transparent 
Films. 

For eale by all Photo. Stock Dealers. 
THE EASTM AN COMPANY, 

Stnd 1M" Oatalogue. RUCHESTER, N. Y. 
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SUPPLKM�NT. No. 641. Price 10 cents. To be bad at 
tbla olllce and from all neTBdealers. 

CHEMICAL ICE MACHINES 
Steam and Bell Machine. to make '100 Pounds 

Ice In Twent�-four Hours. 0. � %>E 1I�.A..·�·:Jil� _ CO., 
1'001 Weal 13th !'!lreet. New York. 

KEEP COOL ! 
CLARK'S 

Light - Running Ventilating 
F.A.N"&. 

Adapted for Ventilating and Dry. 
ing of every description. 

Catalogue free. 
GEO. P. CLARK, 

Box L, Windsor Locks, Conn. 
Agent, '744 B'way, New York. 

Vinita Planing Mill. 
E"lIine was Set Up and Stamd by our Printed m.,.ectiom. 

VINITA, IND. TER� June 21, 1R1O. 
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sati�f��:fo�l�t�u-; �lr��'Jp::�I!�

e
r!������

v
�
s
st��r� 

not continue to do so. The engine was set up and start­
ed in less than ten hours after beiDJ,t put 111 shop. ac ... 
�
o
����� �a�

O
y
U
�:t�r:��n':�

r
����e

n
rt ���O�f:�����H8t�rr 

surprl8e, b���� 1\�:'';,''e����FI�,
it to be 

'k?"C.
d
k'NIGllT. 

PAT E NTS ! 
MESSRS. MUNN &; CO .. in connection with the publi­

cation of the SCIENTIFIC AMERICA1'o.', continue to ex­
amine improvements, and to act as SoliCitors of Patellts for inventors. 

In this line or business they have bad forty-one years' 
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tents. etc· We also send, free oj charge. a Synopsis of Forehm Pa­
tent Laws, showinfl the cost and method of l!Iecnring 
patents in all the principal countries of tbe world. DUNN A: CO., SoliCitor. oC Patent_, 

:lIil Broadway, New York. 
BRANCH O�'FICES.-No. 622 and 624 F Street, Pa· 111110 BlJlI4loll, llear 7tb Strltt, Wll8.blqwn. D, C. 
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THE IUTTA PEICHA AND lUBBER MFI. co. BASE BALL. - A DESCRIPTION OF 

Para Building, 35 Warren St., New York. 
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SUPPLEM>:NT, No. '73 1 .  Price 10 cents. To be had at 
tbls olflce and from all newsdealers. 

The HARTFORD SAFETY 
THE BEST $100 B I CYCLE MADE. 

(Jan be adjllluf"d to ftt any p�r8on, from a boy 
of l!lo [0 a full-grown ulan. 

OutalO(/ue Free. 

HARTfORD CYCLE CO., Hartford, Conn. 

Catalogue free. Address Typewriter Department, 
POPE MFG. CO" Boston, New York, Chlca"o. 
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mailed tree to any address on application. 
MU!lN &; (l0., PUblishers Scientillc American, 

361 Broadwa},. N ew York. 
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STEAM ENGINES 
Vprightand Horizontal, Station&r}', 

.Portable and Semi-Portable. 
S to 16 Bo .... Power. 

l11ustrated Pamphle� Free. Addre •• 
A M ES lEFFEL 4. CO. 

SPRINGFIELD, OHIO, 
or 110 Liberty St.. New York 
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ru les. �elld two stamps for Cataio�ue to 
factory. Kt:L",I(Y &; CO" Meriden, Con". 

THE PHONOGRAPH.-A DETAILED 
descri�tion of the JleW anQ lmproved (orm of the pho­
nograph juot brought ou� lJ y Edison. With 8 engrav· 
ing!!. Contained in SCIJr.:'\TIFIC -\MERIC..§.N SUPPLF.­
MENT, � o. 632. Price to c�nts. fro be Had at thls 
ofilce and from aU newsuealers. 

IDE A1JTOlliATIC ENGINES. TRACTION AND PORTABLE ENGINES. 
STEAM: Fl.OAD R. OL"LEFl.&. 

WEITMYER PATENT PURNACE. _ BOIJ.ltR� fH<' .. ;VERY DESCRIPTION. MannCaetured by FOUNDRY &; MACHINE DEPARTIUENT. Harrl8bnrlh Pa •• U. I!l. A. 

' ' I :� �'�' N'" .ATION AL FILTER_ 
' I'�' . l ·  SPECIAL SIZE HOUSE FILTER. 

''-,-;'';'';.-.j ' :  1 6  INCH DIAM ETE R. PRICE $915.00. 

i. . . .  ,:, I BRIGHT SPARKLING WATER 
LARCE SIZE FOR M I LLS AND WAT E R  W O R KS. �I';" 

NATIONAL WATER PURIFYING CO., 
Address for Pamphlet. 

DEAFNESS ean Only be Cnred by Dr.S.Cr.AY 1'oDD,{3Mon­
roest.,Grand Rapids, Mlch 

VAN' DUZEN' 
CAS " CASOLINE ENGINE 

OPERATED with COAL 
and OTHER MANUFAC­
TURED GASES AND 

GASOLINE, RELIABLE AND ECONOMICAL. 
Fully Warranted 

VAN DUZEN 
� GuoliDe EDI:IDt Ce. 

L lei St.. CinoiD ... ti. O. 

THB AMERI�AH DELL TBLBPH�HB ��. 
95 MILK ST., BOSTON,  MASS. 

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

The transmission of Speech by all known 
forws of Electric Speaking Telephones in· 
frillges the right secured to this Company 
by the above patents, and renders each 
individual user of telephones not furnish· 
ed by it or its licensees responsible for such 
unlawful use. and all the consequence� 
thereof. and liable to suit thf'refor. 

14� IIroadwny or 86 I.lberlY [ill., New York. 

ESTABLISHED HALF A CENTURY. 

DIRDN'S J,JrJRE &BURGlAR 

S A � E: S  
��E �JtN;rJ�a'lEMENiS 
RDT F'OUND I� n MAKES DTHEn .'1; 
THAT Will WELL REPAY AN 
INVESTIGATIO N  
BY?rI1.OSEo��I�E: TO 5.ECUAt 
THE BEST ·SAFf 

MARVIN SAFE co. 
NEW YORK, P H I LADELPH IA, 

LONDON. E N C LAND. 

CUTLER D E S K  B E S T I N T H E W O R L D .  
A C U T L E R &, S O N ,  

_ _ _  _ _ • g ,--I F � A L ::"  � Y ,  "-- S A 

NATIONAL 
STEEL 

TUBE CLEANER 
__ RANKS THB HIGHEST 

Endorsed by tbe best Engineer •. 
CHAlM E R S ' SPENCE CO. 

OWce, 1i9 Lllierty Slreel, 
Works,4I!).425 E. Eigh tb St.,N ew York 
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the great national game of tbe United tltates, by an English wl iter. Jno. Ne'Vton Crane. wlth diHgram of the Ileld and 7 i l Iu8trations of players. Contalne<t in SCI· i;STIFIC A M t<�UIC.l\X SnpPLEIIF.NT, No. t;93. Price 
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ALUMINUM BRONZE AND B RASS 
as a suitable material for Prupellers. -A paper by 
ltugene H. Cowles. discussing the various materials that 
have been used in the construction of prupeller wheels, 
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�CIEN'l" t Fl(, AMERICAN SUPPLEMENT, Nu. '14il. i>r1ce 
10 cents. To be had at this oftice an<1 from all new ... 
dealers" 

COMPTOMETER 
ALL �.� I.Tp���T�r�� 

Solved ,apidly and accurately 
by usin" the COMPTO)lETER. 
Saves 40 per cent. of time. 
E n t i r e  r e l i e f  from menial 
strain. Adapt�d to all com­
merCial and l1cientific compu­
tations. Send for circuld.r. 

FELT &. TARRANT MFG. CO., 52·56 il linois St., lhlcago, 
'r :s:: :::EI 

J titntifit �mttitan 
ESTABLJSHED U146. 

Tbe D08t Popalar Seleotllle Paper In the Werld. 
Onl}' 13.00 a Ili''M",:,!:,':::;:�'V;:'':-'.''lI"e. Weeki,.. 

Thil. widely clr�ulaled and splendidly Illustrated 
paper Is pub:lshed weekly. Every number contains eII­
teen pages of usetul lnfOlmatlon aod a large number of 
urifdnal engra viogs of new lnventtons aDd dlscoveries, 
represe�tlng Engineering Works, Steam �I achlne.,.. 
New Inventlons. NoveltIes 10 Mechanics, Manufacturel, 
Cbemlstry, I<lectrlclty, Te egraphy. Photography, Archi­
tecture. Agriculture. Horticulture. Natural H1story, etc. 
Complete List of Patents eacb week. 

Tprms of SUb.Cl·lplioll.-Dne copy of tbe SC'IEN­

TIJ/JC A "ERICAN will be sent for on. 1/M1"-62 numbers­
postage prepaid. to any subscr,ber III tbe United State .. 
Canadu or Mexico, On receipt Qf lb .'re dulllll'" by the 
publishers; six montts, $1.50; three month., $1.00. 

C lu b •• -Special rates f�r several name_, and to Post 
M asters. Write for particulars. 

Tbe safest way to r.mit Is by Postal Order, Draft, or 
Express MoueyOrder. Mon"y carefully pblced Inside 
of envelopes, securely sealed, and correot),. addressed, 
seldom goes astray, but Is at tbe sender's riSk. Ad­
dress all letters and make all urders, drafts, etc., pay. 
able to �'t.7NN &; COo. 

36 1 Broadway, New York. 
• 

T � E  
Scientific Ameri can Supplement. 
Tbls Is a separate and distluct publication from 

THo Scn"�'JJ/tO AMERICA". but Is uniform tberewltb 
in Size� every number containing sixteen larKe pages full 
of engravings. many of which are taken from foreign 
papers, and accompanied wlth translated descriptlons. 
THK SCIICNTIPIC AM lI:R ICAN BUt'PLI£MKNT 1s pubUsbed 
weekly, 'lnd include8 a very wide r9.nge of contents. It 
presents tbe most recent papers by eminent wrlters in 
all tbe prinCipal department8 of SCience and tbe 
Useful Arts. embraCing Biology, Ge"loo:y. Mineralogy. 
Natural History, Geo�raphy, A rch.,ology. Astrouomy, 
Cbelliistry, ElectriCity, Lillht. Heat, :\Iechanica) Engl­
neel'ing. Steam and Railway Engineering, Mining. 
Ship Building, Maline En6?:ineering, PhotQgrupby. 
Tectmology, Manufacturing Ind ustrJes, Sanitary Eu. 
gineerin�. Agriculture. Horticulture, Domestic Econo­
my. BioJ(rRpllY. Medicine, etc. A vasta.munnt of fresb 
and valuable luformatlon obtaInable In no otber pub· 
llcanon. 

Tilt most impGf"tant Engineering Wort.., Mecbllnllms, 
aud Manufactures at home and abrO&d are illU8tratell 
and described In tbe SUPPLEMENT. 

Price for the SOPPLEM&N'l' for the Uulted States and 
canada. $5.00 a year, or one copy of tbe SCIENTIJ/IC AM. 
KliICAN and one copy of the SUPPLEMENT, both mailed 
for one year for $7.00. SIngle copies 10 cents. Address 
and remlt by PU8tal order, express money order, or check. 

lllU N N  &; Co .. 36 1 BroadwaJ', N. Y .. 
Publlsbers SCII:NTIlftC AMEttICAN. 

• 

Building Edition. 
THE SCIENTIFIC AMERICAN ARCHrrECTS' AN" 

BUILDERS' EDITION Is Issued monthly. $2.50 a year. 
Single cople., 25 cents. Forty large quarto pdges. equal 
to about two bllndred ordinary boOk pages : forming a 
larII:e and splenl1ld Marrazin" of Archileclure, rich­
ly adorned wltb elegant plates in colO1"s, and wltb otber 
i1De engravings : illustrating tbe most Interesting ex­
amples of moderu Arcbltecturlll Construction and 
allied subjects. 

A special feature Is tbe presentation In eacb aumber 
of a variety or tbe !atpst and best plans for private reoi­
dences, city and country. Including tho.e or very mod­
erate cost 88 well as the more expensive. Drawln&B in 
perspective and In color are given, togetber with full 
Plana, Spec Illlations, Sheets of Details, Estimate .. tOtc. 

Tbe elegance and cheapneB8 or this tD84tnlllcent work 
have won for It tbe 1.llr",,"1 CI I·culatlon of an,. 
Arcbttecmral publication In tbe world. Sold by all 
newsdealers. $2.50 a year. �mlt to 

lUUNN & CO., Publishers, 

361 Broadway, New York. 

PRINTING INKS. 
TIlE .. Scientific American" i. printed with CRAS. BNBU JOHNSON & CO. 'S INK, Tentb and Lom­bard StI .. Phil",. aDd 47 ROBe fit., opp. Duane St .. N. Y. 
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