
[Entered at the PMt Oflico of :\(·w York, N. Y., ilS R· rond Cla_ Mntter. COl'yri!!hted, ]800. by lIfnnn & Co.J 
-._-- ---

A WEEKLY JOURNAL OF PRACTICAt INFORMATION, ART, SCIENCE, MECHANICS, CHEMISTRY, AND MANUFACTURES. 
Vol. LXlll.-No. 26'J 

EST ABLIS HED 1845. NEW YORK, DECEMBER 27, 1890. L$3.00 A YEAR. 
\VEEKLY. 

L Uniting the stem 8JILl bow portioDB ot the ve,seel at MOntre4l. 2, The completed ve...,l uuder steam at J!eIl. 8. Progress or separated bow aud stern portions ot vessel throngn Lake Ontario. �,Launchlng of vessel, 
bow and stem.partlons separated. ' ' 

THB SEPARABLE OOEAlJ STEAMEB MAOXINA W, BUILT ON LAXE MICHIGAN.-[See page 405.J 

© 1890 SCIENTIFIC AMERICAN, INC.



400 

Jtitntifit �mttitau. 
ESTABLISHED 1845. 

MUNN & CO., Editors and Proprietors. 
PUBLISHED WEEKLY AT 

No. 361 BROADWAY, NEW YORK. 

O. D. MUNN. A. E. BEACH. 

TERMS FOR THE SCIENTIFIC AMEllICAN. 

One COPY. one year. for the U. S., Canada or Mexico . ...... . . . . . . .. . .  S3 011 
One cOPY. six months. for the U. S., Canada or Mexico . . . . . . . . . . . . . .. 1 �o 
One COPY. one year, to any foreign CQnntry belongiDg' to Postal Union •... 00 

Remit by postal or express money order, or by bank draft or check. 
MUNN & CO .. 361 Broadway. corner of Franklin Street. New York. 

The Sclenllfic AlDerican SUPI)lelDellt 
8 a distinct paper from tbe SCIENTIFIC AMJllRICAN. TilE SUPPLE�t ENT 
8 issued weekly. J£very number contains 16 octavo pages. uniform in size 

witb SCIENTIFIC AMERICAN. Terms of subscription for SUPPLEMENT. 
16.00 a year, for U. S., Canada. or Mexico. $6.00 a year to foreign 
countries belonging to the Postal Union. 8injlle copies, 10 cents. Sold 
by all newsdealers throu�hcut the country. See prospectus last page. 

C!nmblortl RBlell.-'l'he SCIENTIFIC AMICRICAN and SUPPUCMENT 
win be sent for one year, to any address in U. S .• Canada or Mexico, on 
receipt of seven doUars. To forel�n countries within Postal Union, nine 
dollars a year. 

Building; Edition. 
THE ARCHITECTS AND Bun�DERS EDITION OF THE SCIENTIFIC AMER

ICAN is a larg-e and splendid illustra.ted periodical, issued monthly, con
taining tioor plans, perspective views, and sheets of constructive details' 
C:���{t��gpl;�es��hct;!rin:rJ:�t�:���we��:s, ���?:1d�dV���t�a;�

d
a��e 

tectural work in great va.riety. To builders and all who contemplate build
ing this war Ie is invaluable. Has the largest circulation of any architectural publi(:';Jtion in the world. 

Single copies 25 cents. By mail, to any part of the United States, Canada 
or Mexico, $2.50 a year. To foreign Postal Union countries, $H.OO a year. 
Combined rate for BUILDING h:DITION with SCIENTIFIC AMEltICAN, $5.00 
a year; combined rate for BUILIHNG EDITION, SCIENTIFIC AMERICAN 
and SUPPLEMENT. $9.00 a year. To foreign countries, $11.50 a year. 

Spanhll EdUion of" tbe Scientific AlDerlcall. 

J.JA AMERICA CIENTIFICA E INDUSTRIAL (Spanish trade edition of the 
SCIENTlFIC AMERICAN) is published monthly, uniform in size and typo
graphy with the SCIENTIFIC Al\IERICAN. Every number of La America is 
profusely illustrateda It is the finest scientifiC. industrial trade paper 
r��i��� �re���o��e

n���ala�:;d
a

l;ut�t 
1���

l
i�;�S J��fnUga��uts���r��h�o:::� 

ions-wherever the S�anish language is &poken. $3.00 a year, post paid to 
any part of the world. Single copies 2f; cents. See prospectus. 

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

P The safest way to remit is by pos�al order, express money order, praft or bank check. Make all remittance& payable to order of MUNN & CO. 

NEW YORK, SATURDAY, DECEMBER 27,1890. 

ContentB. 

(IIlIl.trsted articles are marked with an asterisk.) 
Aerial navigation . ..... .. ....... .. 405 

Belt problem, tbe .............. , . . . 405 
Bridge. a military suspension* •. . 406 
Business. when it is a nuisance . .  402 
Chest developer. Davis'· . . .••. . . .  402 
C:old storage plant, immense . . . . .  402 
Commerce of the great lakes .... 400 
Consumption, precautions ..... . 401 
Copyright, an international . . . . .. 408 
Date boundary Hne . . ... . . . ...... .. 401 

Negligence. contributory. law of 403 
Optical illusions adapted to lan-

tern*....... . .................. 406 
Patents granted, weekly record 

of . . . . ... . .. .... ... .. .. ' ........ 409 
Planets, position of in Jannary .. 400 
Plate rolling at Krupp's Works*. 400 
Pipes and reservoirs. covering ... 401 
Powder. smokeless ... . . .. . . . . . .... 40,1 
Printing press feederwanted ... . 405 
Roller mill decision, the .......... 404 

J cituttfit �lUtritau. 
COMMERCE OF THE GREAT LAKES, 

We publish in another column an article upon some 
features of the rapid ly  increasing shipbuilding indus
try on the great lakes. The rapid growth of our new 
navy has attracted attention to our ship and navy 
yards on our seaboard, at the {'xpense perhaps of the 
goreat industries that are now growing up in the h eart 
of our continent. A new era in the shipbuilding busi
ness of this country has been marked by the construc
tion for our coast carrying trade of large steel steamers 
built  upon our inland lakes a thousand miles from the 
Atlantic. The difficulties in the way of this have been 
great in the fact that the locks of  the "Velland Canal 
cannot accommodate vessels of any considerable l ength. 
This obstacle has, however, been ov{'rcome, as shown 
elsewhere in  this paper, and the expense of cutting a 
vessel in two and putting the parts together again 
u pon reaching the open seas is more than counterbal
anced by the enormous saving in buildiug vessels in the 
heart of the coal and iron district of this country. It 
is high tiUle that our Atlantic shipbuilders awoke to 
the fact that the shipping yards on the lakes are (lOID
ing into direct cOUlpetition with themselves. 

The merchant marine of the great lakes is bei ng 
rapidly metamorphosed and the old-fashi oned wooden 
steamers and sailing vessels are bei ng abandoned for 
modern steel steamers and that prod uction of the last 
year which has done so much to change the methods 
of commerce there-the Macdougall whaleback or 
.. cigar boat." 

Probahly no better index of the enormons growth of 
our intra-territorial marine service can be found than 
at the Sault  Ste. Marie Canal (connecting Lakes Supe
rior and Huron), w here only a small port ion of  the 
commerce on the lakes is compelled to pass, but where 
the gross tonnage during t.he past year surpassed that 
of the gross tonnage through the S uez Canal. Not 
only i s  this the case, but the Ste. Marie Canal is closed, 
owing to  the severe winters, during nearly one-third of 
the year, which is not the case with the Suez Canal. 
The whole story can be no better told than by the table 
given below, which is compiled up to the close of the 
present season: 

BUSINESS THROUGH THE CANAL DURING SEASON 
OF 1889. 

Total miles tons .. . . .. ... . . . . . . . . .. .. . . . . ... . .. . . . . 5,940,646,352 

Total cost of transportation...... .. . . ......... $8,634,246 63 
Average distance freight was carried.... . ... ......... 790 4-10 m. 
Total registered craft using canal during season.... .. 9,136 
Tot.l registered tonnage of same .. . . . .. . . . . .. . . .... , 7.221.936 
Total estimated value of same.... . . . . ........ .. ..... $26.926,200 
Average value of same ......................... .. .. . 46,747 

gle lift. Brig.-Gen. O. M. Poe, who is engineer of the 
work, estimates that the cost of the new work will·be 
between $4,000,000 and $5,000,000. The sum of $2,150,000 
has already been appropriated, and the cotler dam in
closing the site has been built and the excavation of 
the lock pit is well advanced toward completion. The 
lowest level of this excavation is 53 feet below the sur
face of the water i n  the canal above the cotler dam. 

The old lock was in use 228 days during the past 
season, but on the 31st of July an accident to t he north
erly emptying valve of the lock caused the interrup
tion of 88 hours in the navigation of the canal. No less 
than 264 vessels, carrying 248,484 tons of freight, valued 
at $2,fi25,550, and 1,362 passengers, were delayed by the 
accident ; these facts give some idea of the i m portance 
of com merce on the lakes, and emphasize the fact that 
the old lock. which a few years ago was considered 
adequate for many years to come, has already reached 
the l imit of i ts capacity. Since tbe steps were first 
taken toward an enlargement of the lockage ca.pacity, 
the commerce has quad rupled, and frequent blockages 
would have taken place at the canal , had it not been 
for the remarkable increase in the average tonnage of 
the vessels used in the Lake Superior trade. We shall, 
in a subsequent issne, publish a fnrther account of the 
changes that have taken place in the merchant fleet of 
the lakes. 

' ...... 
POSITION OF THE PLANETS IN JANUARY, 

VENUS 
is morning star. She stands first on the planetary re
cord of the m onth, for she reaches her maximum 
brightness during its progress. There are two of these 
periods of greatest bril liancy, as they are called, one 
occurring thirty-six days before, and the other thirty
six days after, inferior conjunction. 
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Venus was in inferior conjunction with the sun on 
December 3d, passi ng between the earth and sun at a 
distance of only 15' from the sun's southern l imb. She 
then became morning star, and. thi rty-six days having 
passed, reaches her period of greatest brilliancy as 
morning star on the 8th. Her distance from the sun is 
then about 40° west, and her phase is like that of the 
moon when five days old. Our celestial neighbor is 
cbarming to behold as she comes looming above the 
eastern horizon three hours before sunrise, and con
tinues to be visible even in the presence of the great 
sun himself, to those who keep close track of her 
course. Her southern decl ination is unfavorable for 
northern observers. The moon is in conjunction with 
Venus on the 7th, at 1 h. 16 m. P. M., being 4° 19' 
south. The waning crescent and the radiant morn
ing star make an attractive picture as the distance be
tween them lessens on the morning of the 7th. 
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ACTUAL FREIGHT. 
Season. (Tons of 2,OOU lb.) Valnation of Average ---------- Freigbt Tonnage. value per ton. 

E. Bound. W. Bound. 

1881 965,236 445,111 $28.965,612 94 $18 47 
1&32 1,338.027 691,494 31,238.153 63 1589 
1883 1.277,283 989,822 39,730.663 56 17 53 
1884 1,909,290 965,267 51,905,786 61 1806 
1885 2,135,066 1,121.562 53,413,472 13 1640 
1886 3,179.\l4.3 1,347,816 69,080,071 95 15 26 
1887 3.749,446 1,745.203 79,031.757 78 1488 
1888 3,923,344 2.488.079 82.156,019 97 1281 
1889 5,552,641 1.963.381 83. 7�,527 15 1114 
1890 6,428,8.'l8 2.612,375 10'2,214,948 70 11 31 

NOTE 1. 
The west bound freight since June 9, 1881 (the date on which the U. S. 

government assumed control), is 32 per cent of the total, or very nearly 
one-half as much as tbe east bonnd freight. 

Tbe valuation of freight for each year is based on the nnit values nsed 
in 1885. 

NOTE 2. 

Total cost of 
carrying freight. 

1887 .... . .. ...... . ... .. .. ... . . . .... $10,075,153 

1888 .. . 0 • • • • ... .... • • • . . • • • • • • . ' .. 7,883,077 
1881l ....... ' ...... , . .............. 8,634,247 

NOTE 3. 
Value of Ame-

rican craft. 
1881 •. . . . . . . . . . . . . • $17,884.5!;() 
1888. . . .. ......... 20.381.100 
1889.... .... ....... 25.828,€OO 

Value of Can
adian craft. 
$2,089,400 

1,514.300 
1,597,600 

NOTE 4. 

Cost of carrying 
per mile, ton. 

Z·Smills. 
1'5 •• 

1'5 .. 

Total 
value. 

$19,7'13,95(} 
21.895,400 

26,926,200 

Proportion of freight tonnage carried by Canadian vessels: 1887-7 per 
cent; 1888-6 per cent; 1889-1 per cent. 

The n umbf'r of vessels passed through the canal in 
1890 was 10,557, including 7,268 Ilteamers, 2,872 sails, 
and 417 unregistered craft. In 1889, 2,228,707 barrels of 
flou r were carried through the canal ; in 1890, 3,239,104 
barrels, showing an increase of over one million bar
rels, or an increase of nearly 50 per cent. The 1890 sea
son showed an increase of over 790,000 lb. of iron over 
the preceding year, equal to nearly 20 per cent increase. 

The present lock was com pleted in 1881 (for de
scription see SCIENTIFIC AMERICAN. December 19. 1885), 
but it is now inadequate to the present service. Plans 
have been matured for increasing the capacity of the 
canal to a navigable depth of 20 feet and for the con
struction of an additional lock of more than double 
the capacity of the old lock. This will be 800 feet 
long between hollow quoins and 100 feet wide through
out. It will have 21 feet of water on the intra·sills at 

The right ascension of Venus on the first is 16 h. HI 
m., her declination is 16° 49' south, her diameter is 46", 
and she is in the constellation Ophiuchus. 

Venus rises on the 1st at 4 h. 29 m. A. M. On the 
31st, sbe rises at 4 h. 4 m. A. M. 

JUPITER 
is evening star. This month closes his period of visi 
bility. He shines at its commencement for about 
three hours in the southeast after sunset, but, at its 
close, sets an bour after the sun. The moon, a two 
days' old crescent, is in conjunction with Jupiter on 
the 12th, at 3 h. 28 m. A, M., being 3° 58' south. Moon 
and planet will not be far apart on the evening of the 
12th. 

The right ascension of Jupiter on the 1st is 21 h. 9 0;.. , 
his declination is 17° 11' south, his diameter is 32".4 
and b.e is in the constellation Capricorn us. 

Jupiter sets on the 1st at 7 h. 19 m. P. M. On the 
31st, he sets at 5 h. 57 m. P. M. 

MARS 
is evening star. The distance still rapidly increases 
between him and Jupiter, for while the latter plane 
remains in Capricornus at the close of the month, the 
former has traversed Aquarius, and nearly completed 
his course through Pisces. Mars is so small and so far 
away that the telescopes will let him rest for the pres 
ent. The four days' old moon is in conjunction with 
Mars on the 14th, at 9 h. 36 m. A. M., being 4° 57 

south. 
The right ascension of Mars on the 1st is 22 h. 53 m. 

his declination is 7° 59' south, bis diameter is 6'.2, and 
he is in the constellation Aquarius. 

Mars sets on the 1st at 9 h. 38 m. P. M. On the 31st 
he sets at 9 h. 33 m. P. M. 

SATURN 
is morning star. He rises about 9 o'clock in the middle 
of the month, ann. may be readily found southeast of 
the Sickle, as his course lies through a region where he 
is brighter than tbe stars in his vicinity. The 'Doon 
is in conjunction with Saturn on the 28th, four days 
after the full, at 4 h. 31 m.  A. M., being 3° 15' north. 

The right ascension of Saturn on the 1st is 11 h .  16 
m., bis decl ination is 6° 53' north, his diameter 17'.6, 
aud he is in the constellation Leo. 

Saturn rises on the bt at 10 h. 2 m. P. M. On the 
31st, he rises at 7 h. 58 m. P. M. 

mean low water and, like the present lock, will over- I MERCURY 
come the ditlerence of level (about 18 feet) with a sin- is evening star until the 13th, and then morning star. 
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He is in inferior conj unction with the sun on the 13th, 
at 0 h. 31 m. P. M . ,  passing between the sun and the 
earth, and appearing on the western side of the sun, to 
commence his swift career as morning star. 

The right ascension of Mercury on the 1st is 20 h. 8 
m., his  declin ation is 20055' south, his diameter is 7".4, 
and he is in the constellation Capricorn us. 

Mercury sets on the 1st at 6 h. 3 m . P. M. On the 
31st, he rises at 5 h. 43 m. A. M. 

URANUS 
is morning star. His right ascension on the 1st is 13 h. 
1i6 Ill., his declination is 110 17' south, his diameter is 
3".6, and he is in the constel lation Virgo. 

Jtitufifit �tutritau. 
Th ere is a degree of thickness, however, that is in

convenient. If condensed milk is so th ick that it will 
not run out when an opened can is inverted, it is 
troublesome to dissolve. If it is not actually hard, very 
little stirring in  the can will render it sufficiently liquid 
for convenient use. 

Condensing milk, if properly d one, does not destroy 
cream globules, but leaves the constituents of milk u n
altered and natural. One method, therefore, of deter
mining the relative quality of different samples of con
densed milk is to ascertain thp. amount of buiter that 
can be made from eaeh . 

. , .... 
Uranus rises on the 1st at 1 h. 45 m. A. M. 

31st, he rises at 11 h. 50 m. P. M. 
On the Covering Pipes and Reservoirs Cor the Conservation 

oC Heat. 

NEPTUNE 
is evening star. His righ t ascension on the 1st is 4 h. 
11 m., his decli nation is 190 25' north, his diameter is 
2".6, and he is in the constellation Taurus. 

Neptune sets on the 1st at 4 h. 32 m. A. M. On the 
31st, he sets at 2 h. 33 m. A. M. 

Jupiter, Mars, and Neptune are evening stars at the 
close of the month. Mercury, Venus, Saturn, and 
Uranus are morning stars. 

• Ie, • 
DATE BOUNDARY LINE. 

In a pamphlet issued by Captain J. Freiherr von 
Benko, of the imperial Austrian navy, attention is 
called to a geographical error regarding the counting 
of the date in the Philippine Islands, and found in 
most of  the encyclopedias. 

According to the researches of the above gentleman, 
the date boundary line does not pass the Phili ppine 
Islands on the western side, but extends on the eastern 
side thereof, quite a distance out in the Pacific Ocean, 
so that in the islands the date is identical with the one 
in Europe, China and all count ries to the east of the 
Cape of Good Hope. 

Prior to the year 1844 this was not the case, and the 
change was made by the then governor of the islands, 
Narciso Claveria, with the sanction of the archbishop 
of the diocese, by a decree dated August 16, 1844, and 
ordering that the coming 31st of December, 1844, be 

entirely omitted, so that Wednesday, January 1, 1845, 
followed Monday, the 30th of December, 1844. 

It is well known that the date boundary line sepa
rates placAs (mostly small islands) which have different 
dates, those to the west of the line counting a day 
more than those to the east thereof. 

The boundary line esta blished itself according to the 
taking of the islands by the Christians, the date de
pending, however, on whether they came from the 
east or west. 

The Portuguese and Hollanders traveled around the 
Cape of Good Hope, and hence came from the west 
while the Spaniards sailed from the western coast of 
America and came from the east, and consequently the 
islands taken possession of by them had one day i n  the 
week or date less than the islands taken possession of 
by the Portuguese and Hollanders. 

The Phil ippine Islands were taken by the Spaniards 
comi ng from the east, and had consequently a different 
date from tbe one reckoned in Europe. This date was 
changed in the year 1844 as above mentioned. 

In Alaska a si milar change was made at the time the 
United States bought this territory from Russia. 

America, with the exception of Alaska, received its 
date from the Europeans, that is, from the east, while 
Alaska received its date from the Russians coming 
from the west over Siberia and Behring Sea to the 
western coast of North America. 

The region of the datll boundary really extends in 
that spherical lune reaching from pole to pole and ly
ing between two meridians 180' western or eastern lati
tude from the meridians of Paris and Ferro. 

This spherical lune also includes the meridian 1800 
Greenwich. T. G. H. 

••• I • 
HOW TO JUDGE THE QUALITY OF CONDENSED MILK. 

'rhe general appearance when poured from a spoon 
should be glossy ; the more glossy, the better. It 
should be ropy or stringy like very heavy sirup. 

The color should be that of cream, but the color 
varies according to the season of the year in wbich the 
milk is condensed, the same as milk not condensed 
varies in color. Milk is more yellow in summer, when 
cows are on pasture, than in winter, when they are fed 
on dry hay. 

Thickness varies with age. Thickening by age is 
n atural to condensed milk ; rapid thickening only 
proves that the milk is preserved in the best manner 
and that it retains in  the highest degree the character
istics of milk in its natural state. 

Condensed milk which does n ot thicken by age, or 
which thickens very slowly, is milk abused in the pro
cess of condensing. 

Consumers make a great mistake in supposing that 
the thinnest condensed milk is the best. 

The thinnest condensed milk contains the most 

water, and, of course, less of milk solids or milk nutri
tives. The thickest condensed milk, if in sound condi
tion, is the most valuable. 

A writer in the Builder, in the course of a series of 
articles on "Hot Water Supply," says there is no 
branch subject i n  connection with hot water works de
serving so m uch attention as that which forms the 
heading to this article. It is no exaggeration to say 
that very shortly no apparatus for hot water supply 
will be considered complete or finished if the whole 
system is not insulated, 80 to speak, 50 that almost 
every particle of heat absorbed by the water in the 
boiler w i l l  be obtaina ble from the taps, instead of 
nearly 50 per cent  of it being radiated from exposed 
surfaceE and worse than wasted. 

There are at this mument hundreds, if not thousands, 
of hot water systems that, by being carefully covered, 
would be con verted from miserably inefficient to highly 
satisfactory appliances-this in  particular with the 
tank system, when the tank is so commonly fixed in a 
cold, draughty roof. 

An in teresting instance of th e success attending the 
covering of pipes occurred quite recently, i n  which a 
residence was fitted with a complete system of hot 
water supply pipes on a scale sufficient.ly large for a 
good boiler in a 5 foot kitchen range, but o wing to a 
delay experienced in obtaining the range in question, 
another of a smaller size, 3 feet, was fitted up and con
nected to the ch imney and circulating pipes for tem
porary cooking and hot water supply It  was not sup
posed that this little range with its boiler would do 
much in the way of water heating. but to the astonish
ment of every one it gave a really abundan t  supply of 
very hot water in every part of the house as quickly in  
the morning and altogether as  satisfactorily as a larger 
range would be Expected to do. 

This desirable result was wholly brought about by 
the pipes and cylinder being everywhere carefully cov
ered with a sufficient thickness of felt, so that however 
hot the water was within the pipes, no heat could be 
felt outside the covering, a sure i ndication that no heat 
was being dissipated. 

It really does seem opposed to all reasonable and 
workmanlike principles to allow such abundant oppor
tunity for heat to be thrown away, while labor and 
fuel is being expended in the kitchen apparently for 
this object. If a fitter or maker of steam engines and 
appliances did not attend to the subject of this paper 
in a thorough and workmanlike manner, he would be 
considered to have hardly mastered the rudiments of 
his business. 'rhe waste of heat is not always the only 
ill result experienced, as in many instances the warmed 
air is very o bjectionable , and if a hot water pipe is car
ried alongside a soil pi pe, it is possible for a very u n
pleasant feature to introduce itself. It is a very cus
tomary practice for a hot water fitter to carry his pipes 
up in the casing that is nearly al ways to be found pass
ing from the bottom to the top of the house, this casing 
containing all the different pipes of the house, such as 
the cold service from the main, the cold service down 
from cistern, the water closet cold water service, and, 
very commonly, the soil pipe. There is no o bjection 
to his making ulSe of this  casing if it is  large enough to 
hold a few more pipes , and it :s ·)ften used of necessity, 
as to carry pi pes open ly thmugh well decorated rooms 
is out of the question ; but to carry hot water pipes up 
this case without felting them is an exceedingly bad 
practice, as they are not only brought into contact 
with the very cold surface (they have frequently been 
found wired on to cold pipes, four or five pipes in a 
bundle), but the heat radiated causes a draught or cur
rent of air to set in, as we find :,n a chimney. 

When a casing contains pipes that. radiate beat, that 
casing, within a few moments after the heat is felt with· 
in i t, is converted into a flue, as by applying heat to air 
it can be made to circulate to all intents and purposes 
like water. Air that is brought in contact with heated 
surfaces becomes heated and rarefied, and,  being thus 
made lighter than the surrounding air, rises, and cold 
particles immediately flow in to take its place, they be
coming heated and following the first particles. and so 
on, so that it resolves itself into a stream of warm ai r 
flowing out of the upper part of the casing, and cold 
air flowing in in corresponding volume below. This 
may be excellent in practice when hot water pipes 
are used for effecting ventilation ; but it is fatal to hot 
water services which are particularly required to keep 
the heat wit!lin them. In many instances they are 
cooled at about the same speed as they would be if 
placed outdoors when a strong wind was blowing. 

It may be argued that if the casing is stopped off at 
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its two extremities, the trouble will be obviated ; and 
so it would be if the casing was peljectly air tight 
everywhere, and had no cold pipes within it. But this 
is never the case. There are always numbers of crev
ices �nd apertures which permit of a tolerably free in
gress and egress of air. 

The best material for covering these pipes and also 
the reservoirs is hair fel t. Hair is a naturally poor con
d uctor of heat, and nothing surpasses it for this pur
pose, especially as it is so easy of application. This 
felt, which is readily obtainable in sheets, is usually 
cut up in strips for pipe work ; the strips are wound 
upon the pipe spirally, being secured here and there 
with cord or wire, but where spiral winding is im
possible, it can be tied on in lengths, which answers 
equally well, but has not such a good appearance. 

The best and most complete arrangement for pipe 
work, but which entails a little greater expense, is to 
have tlle fe lt  wound on spirally in one direction, say 
from left to right, aud well secured with cord ; then 
cover this with good canvas, also wound on, b ut in the 
opposite direction, and this secured with wire. 

It is most necessary, to secure the best results, to 
have the felt th ick enough. Hair felt is sold in great 
quantities about three-sixteenths inch thick, but this 
is not thick enough for good work. If possible, have 
it  half inch thick, and a marked benefit will be had by 
using even thicker than this, or say two thicknesses 
of three·eighths inch. 

In felting cylinders, it is the best plan to take suffi
cient sheets of felt, and then sew the edges together to 
form one sheet large enough to go all around the reser
voir. This sheet can then best be secured by ba.nds of 
hoop iron or brass passed round at top and bottom and 
around the middle, the!'le bands being tightened up by 
having a bolt to draw the two ends together. After 
this ci rcular pieces can be cut for top and bottom, 
these pieces being sewed on to the top and bottom 
edges of the large sheet. Tanks can be covered in ex
actly the same way. 

Sometimes it is desired to incase the tank or cylinder 
with woodwork. This makes by far the neatest job, 
though more expensive, and it causes a little trouble 
should it be necessary to open the reservoir under some 
circumstance!'l. If it is decided to have a casing, it is 
very im portant that the space between the woodwork 
and the reservoir' be well filled in with some poor con
ductor of heat, such as cow hair (plasterers ' hair) ; slag 
wool, or even dry sawdust answers very well when the 
casing can be filled from the top. If the casing is not 
"packed" with something, it would be m uch better to 
be without it, as it would have a current of cold air 
pa.ssing up through it the same as explained with the 
general pipe casing just referred to. 

If the hot water service pipes are carried up through 

the house without entering the general pipe casing 
mentioned, and it is proposed to incase them for the 
sake of appearance, this casing must also be packed for 
the reasons explained ; but this is frequently neglected 
with the worst results, as the casing of pipes is fre
quently done for appearance sake only, the question 
of radiation not being con sidered. 

Occasionally it is found practically impossible t o  
carry the pipes u p  inside the house, i n  which case it 
becomes necebsary to carr y them outside. This is very 
objectionable, but wbere it cannot possibly be avoided 
the objections do not avail, but they must be guarded 
against. In the first place, the pipes must be incased, 
and the casing ought to be of fair size, so tbat 1%, 
inches of packing can be tilled in between the wood
work and any of the pipes. The packing must fill the 
case tightly, and it is im perative that the casing be well 
and tightly secured to the wall, as, should it get loose, 
the woodwork and the packing will come away from 
the pipes and leave them exposed. 

When pipes are carried outside, the packing i8 not 
only needed to prevent great. waste of heat, but there 
is a danger to be gu arded against in cold weather, when 
the pipes are liable to be frozen and an explosion pos
si bly ensue, as the only outlet for any steam that may 
be generated in the boiler is at the upper extremity of 
the expansion pipe, unless a safety valve is provided. 

• fill.,. 
Precautions against Consumption, 

In a circular on precautions against consumption, 
published by the State Board of Health of Pennsyl
vania, the following advice is given : "The d uster, and 
especial ly that potent distributor of germs, the feather 
duster, should never be used in a room habitually 
occupied by a consumptive. The floor, woodwork, 
and furniture shoulo be wiped with a damp cloth. 
The patient's clothing should be kept by itself, and 
thoroughly boiled when washed. It need hardly  be 
said that the room should be ventilated as thoroughly 
as is consistent with the maintenance of a proper tem
perature. " 

IT is now proposed to deepen the upper part of the 
Hudson River from the present 12 feet depth to 20 feet. 
This will make the river deep enough for ocean steam
ers to go up as far as Albany. It is a m uch needed im
provement. The cost is estimated at about $3,000,000. 
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A DEVICE FOR DEVELOPING THE LUNGS AND 

ENLARGING THE CHEST. 

Flat-chested, rou n d -shouldered,  and weak-lunged 
people will be interested in a device for promoting deep 
breathing recently i nvented by Mr. Chas. Cassat Davis, 
of Los Angeles, Cal. , and called by him the 
" Spiroplethe. " 

The need of some stimulus to proper 
breathing is admitted ; and if the means 
utilized in this invention shall induce full, 
deep respiration,  an d t h e  needed oxygenat
ing of the blood, it will  prove a welcome 
add ition to our hygien i c  appliances. 

The device i s  simply a small belt or cord 
which encircles the chest at the point of its 
greatest expansion, and a take-up mechan
ism to w h ich the ends of the bel t or cord 
are attached. The take- u p  mechanism con
sists of  a coiled spring, adap ted to tighten 
the belt at i n tervals, and a train of wheels 
or an y other regulating device by means of 
which the speed of the spring i n  taking up 
the belt m ay be regulated. 

J'cituiifi c �mtrl t.au. 
the lower end of the bar havi n g  a su itable handle  for 
its con venient manipulation by one standing on the 
floor. Next to the pin connecti n g  t.he rod with the 
bracket is a square offset, engaging the i n ner end of a 
spiral spring whose outer end is straight, and rests on 

\ 

A n  Innnense C o l d  Storage Plant. 

A notable event i n  connection w i t h  the transporta
tion of perish able freight was the laying, on N0vem
bel' 13, in C hicago, of the corner stone of the new 
building of the Chicago Cold Storage Exchange. The 

bui lding when completed wil l  be t h e  l argest 
i n  Chicago, exceeding even the A u ditorium, 
and is to be the largest b u i lding of  its kind 
i n  the world. It will  consist of two build
ings extending' the en tire length from W pst 
Lake Street to West Randolph Street. They 
will be united by an arcade, under w h ich the 
railroad tracks will  run. The length of  each 
will be 382 feet, the width of the eastern 
building 70 and th e western 85 feet. The 
dimensions of the West Water S treet arcade 
are 75 by 382 feet, and the cold storage place 
arcade 36 by 382 feet. Each bui l d i n g  will be 
composed of a ·  basement and ten stories, 
insulated, piped, and fully equipped, afford
ing three large stores, each 76 feet d eep, 
fronting on Lake Street, and t w enty brok
ers' and com mission offices 35 feet deep on 
the first floor above.  The lo west story o n  
t h e  river fron t  will be th ro w n  open, sup-

In use the belt or cord is adjusted to be 
com fortably tight about the chest when fully 
expanded. The spri n g  of the take-up me
chan ism is coiled tightly by withdrawing 
or pulli n g  a strap which winds around the 
barrel i n closing the spring and protrudes 
from the case of the mechanism.  One 
end of the bel t is  attached to the case 

A DEVICE FOR DEVELOPING THE LUNGS AND ENLARGING THE CHEST. 

ported b y  steel columns, thus giving a m ple 
fac i l ities for load i n g  or unload i n g  vessels. 
The total cost of the enti re b u i l d i n gs, i n cl ud
ing the pu rchase of the business of the Chi
cago Refrigerating Wareh ouse Co. , will  be 

of the mechanism opposite the protruding I'ltrap, 
as is  sho w n  in the cnt ; and the other, having been 
carried aro u n d  the chest, is  at tached to the strap, 
which, for the purpose of a.-lj ustment, is  withdrawn to 
its  full length from the case. Upon the exhalation of 
the breath after the full expansion of the lungR, the 
chest returns to the size natural to it  in ordinary 
breathing, th u s  leavin g  the belt loose. Immediately 
the take-up m ech anism begins to gather in the slack of 
the belt ; it continues to gather the slack, and finally 

HERZ'S TRANSOM LIFTER. 

to tigh ten the belt about the chest, until the pressure 
is uncomforta ble to the wearer, and compels him to 
take ano t h e r  full i nspiration , thus lengthening the 
belt. This lengthe n i n g  i s  accom plished by the with
drawal of the strap from the case, which act again 
coils the spring. '.rhe spring, in turn, wh en the breath 
is  exhaled and the chest resumes its n atural size, again 
begin s  to gather up the slack of the belt. These pro
cesses are con t i n ued as long as the device is worn. 

Th e interval s bet ween the contractions of the belt 
may be from th ree m i nutes to half an hour as desired. 

The take· up de vice is  about the size of a lady's watch, 
and is hidden by the vest. The apparatu s  is entirely 
unobtrusive except d uring its intermittent contrac
tions, a n d  may be worn during all ordinary physi cal 
occu pations. 

It is  clai med th at the use of the device i n d uces full 
breaths at i ntervals, and thus naturally strengthens 
and en larges the lungs and chest. Its continued use 
produces the same results as does any exercise which 
calls the l u n gs i n t o  active  pl�y. 

A WINDOW OPENING AND CLOSING DEVICE. 

T h e  constru ction s h o w n  in the i llustration is devised 
to l i m i t  the outward swinging movement of a transom 
w i n dow, and permit of its being fully or partially 
opened , while relie ving it of all shock or strai n. The 
window is  pi voted at its lower edge to the t ransom 
bar, and a downward l y  and outward l y  extendin g 
bracket is secured to one side of the window frame, t h e  
o u t e r  e n d  of t h e  bracket being pivotally connected 
with a p i n  on the upper end of a down wardly exten ding 
rod. This rod i s  conn ected at its lower end with a 
sleeve on a vertical bar fitted to sl ide i n  bearin gs 
secured to the casi n g, one of the beari ngs having a set 
ecrew by which the hal' is held i n  fixed position after 
the windo w has been sw u ng to place as desired, and 

a l u g  projecti n g  from th e bracket. Next to thi s  offset 
i s  a hexagon al offset o n  which is fit ted a short. arlll 
form i n g  a stop, adapted to engage the lug on the 
bracket, as more plai n l y  sho wn i n  the small view, 
when the window is  swung open, thus limiting its out.
ward movemen t. The angle at which the stop ex ten d s  
can be chan ged a t  every thirty degrees, t h u s  regul ati ng 
t h e  distance to which the window can be opened. 
When the set screw is  disengaged from tht' bar at the 
side the "pring tends to h ol d  the window closed, but 
when the bar is  drawn down to swing the window 
open, the spri n g  prevents all shock. 

T h i s  device has met the approval of and been adopted 
by the New York Superin tendent of Education for use 
in the p u blic sch ools, and further information relative 
th ereto can be o btained of the patentee, Mr. Emil 
Herz, No. 657 East 157th Street, New York City. 

,. . . . . 
A DEVICE TO COOL OR HEAT LIQUIDS. 

This  tem perat ure regulator has an outer compart
ment supplied with hot water, or with cold water or 
ice, according to the temperature it is desired to pro 
duce in the l i q u id to be treated. As represen ted in 
Fig. 1 ,  i n  wh ich parts are broken away to show the 
i nterior, a cyl inder open at its ends is  arranged w i thin 
the outer compartment, this  cylinder being adapted to 
receive a second flanged cylinder, also shown i n  Fig.  2,  
and having longi tudinal and segmental transverse par
titions, alternate openings connecting the compart
m ents formed by the latter partitio n s .  Fig. 3 repre
sents the construction arranged h orizontal ly. Into one 
end of the space between the i nner cylinders leads an 
inlet pi pe, an outlet pipe extending from the other end,  
and passing through a suitable packin g  box.  As the 
l iquid to be cooled or heated is passed i n  by the inlet 
pipe it traverses the several spaces formf'd by the par
t i t.ions between the inner cyli nders, as indi cated by 
the arrows in Fig. 2, until it reaches the discharge 
outlet. T h e  l i qu id contained in the outer com part
ment, and surrounding the outer cylind er, also has 
free contact with the inner suriA.ce of the i n n e r  cy l i n
der, and the l iquid flow i n g  through the space between 
the cylinders is  designed to be cooled or heated to sub
stantially t h e  same temperature as that of the outer 

BULCKENS' TEMPERATURE REGULATOR FOR LIQUIDS. 

com partm ent before it passes th rough the ou tlet pi pe. 
This  regulator has been patented by Mr. Frank V. 
B ulckens, of Oregon, Ill. 

$1, 390,000. The estimated cost on steam 
plant,  elevating and electric service, refrigerating and 
ice plant is $475,000. In excavating 200,000 cubic yards 
of  ear t h  wi l l  have to be removed, and the foundation 
will  req u i re 9,000 piles and 1 , 250, 000 feet of oak tim· 
ber. -Railway Review. 

.. . . . . 
AN IMPROVED TRAP. 

A trap which springs easily. which can be set without 
danger of catching the hands, is sel f-adj usting, and sim
ple and inexpensive to manufac ture, is  shown i n  the ac-

KEMP'S ANIMAL AND VERMIN TRAP. 

companying illustration, and has been patented by Mr. 
James Kemp, of Del hi,  N. Y. The jaws of the trap 
are pivoted in posts at the ends of a base plate, and a 
spring, consisting of a bar bent i n to loop shape, has 
one of its arms fitted on one of the posts under the 
pivotal point at one end of t h e  j aws, while the other 
arm of the spring has an aperture adapting it to be 
pressed down over the post, under the end of the j a ws. 
The spring is thus pressed down, or held u nder tensio n ,  
when the jaws a r e  opened out t o  s e t  t h e  trap, as s h o w n  
in t h e  m a i n  vicw. A bracket extending a t  r i g h t  an gles 
from the base plate carries a post in which is  pi voted a 
lever, as shown in the small view, supporting on one 
end a plate to which the bait m ay be attached, while 
i ts  other eud is formed into a catch adapted to engage 
a pivoted trip ping piece, a curved arm of which holds 
the jaws open when the trap is set. A slight pressure 
on the bait plate or its lever causes the tri pping piece 
to release the jaws, when the pressure of the spring 
closes them with considerable force. T h e  jaws m ay, i f  
preferred , be provided w i t h  serrated edges or teeth, 
but this is not deemed necessary for ord i nary service. 

.. I e  • •  
Proper (londuet or Dusiness as a N uisance. 

The fact that a business is carried on in a carefu l  and 
prudent manner a n d  that nothing is  done b y  those 
man agi ng it w h ich is not necessarily incident to t he 
propel' conduct of the business, w i l l  not authorize them 
to continue carrying on in a populous neigh borhood a 
business which by the noxious character of the od ors, 
fum(js, and vapors necessarily incident thereto pro
duces consta.nt physical inconvenience and inj u r y  to 
the persons l iving in the immediate n eighborhood, a n d  
i f  s u c h  busi ness is  carried on by a corporation,  t h e  offi
cers may be convi cted personally for maintai n i n g  a 
nuisance. -People VS. Wh ite Lead 'Yorks, S upreme 
Oourt of Michigan , 46 N. W. Rep. 73f.\. 
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PLATE ROLLING AT THE KRUPP WORKS, ESSEN. 

'l'he m e tal from w hich plates are to be formed is pre
pared by the Siemens-Martin process ; i t  is cast i n  rect
an gular forms, and then, without any prepa rat.ory 
hammering, is taken di rectly to the rol l ing m i l l .  Here 
we find three rol lers arranged one above the other. 
The lon gest rollers turn out p lates nearly th ree yards 
w i d e. There are automati c  tables for raising and low
ering the plates in thei r passage from one set of rollers 
to the othe r, and automatic d evi ces for guiding them 
as they pass between the rollers or are taken from 
them. The man i n  charge u ses a wh istle in giving the 
signa l s  which d i rect thew 1l1 OVemen ts, and wi t ho ut 
the help of tongs and l evers t h e  glowingjblocks 1lI 0 v e  
back and fort h  between the rollers. The men stand i n g  
on b o t h  sides of the rollers have only to wipe off the 
plates with brooms and occasionally turn the plates. 
The cooled p lates have to be straightened and cut ac · 
cording to the size and shape desired. I m mense shears 
with long steel blad es cut through these plates as 
ea�i l y  as ord inary shears cut t h rough paper. Very 
thi n  plates are also rolled here. 

Lately a new ro iling mill has been put in operation 

1titnfifi t �mtri.tan� 
Stonehen ge were c on veyed to their resting pl ace, how 
the wal ls of Fieso l e  or  Mycen e were b uilt. These mar
vels represen t the po wer w hich l ies in the brute force 
of multit udes, and there's an end of the q u estion. En
gineering now is an art and a science, with which the 
rude work of  the bavages has no sort of con nectioq. One 
must not inqu ire why he takes it for granted that 
Stonehenge, for exam p le , was built  by savages, where 
the brute m ulti tude came fro m ,  how they s ubsisted on 
Sal isbu ry Plain, or w h y  it is  necessary to ass uIlle that 
they were u u acquainted with mechanics. 

All  that is chose jugee-beyond d i s p ute. If you cite 
records of an t i quity which tell of works he cannot 
rival, that fact alone is proof that the record is a lie ; 
for how can it possibl y be that mere Greeks and 
Rom ans should have been able to do what the builders 
of the Eiffel Tower and the Fo rth B ridge cann ot ac
com pl ish ? We had an am using instance of this feel i ng 
lately . The ingen ious M. Eiffel and the artistic M. 
Barth old i have been gra vel y pondering the Colossus 
of Rhodes-measuring and weigh ing it as per descrip
tion ; and they conclude that the thing was simply im
possible. 

crowd upon the mind. Since the Colosseum has been 
mentioned, we may choose examples of th is class. Is 
M. E iffel prepared to put an a wning over Trafalgar 
Square when the sun shines, and remove it promptly 
without the aid of a central support or steam engines, 
or even chains ? The arch of the Colosseum is certainly 
not less. Th is may seem a tI"ifi ing matter to the 
thoughtless, because they have never considered it.  
Roman engineers covered i n  that vast expanse with 
some woolen material, and they worked the ponder
ous sheet so easily and smoothly that it was dra wn and 
withdrawn as the sky changed. The bulk of it m ust 
have weighed hundreds of tons, al l  depending by ropes 
from the circumference. But the ancients thought so 
little of this feat that they have left us only one trivial 
detail of the method. 

So Julius Cresar stretch ed an awning above the 
Forum Romanu m  and a great part of the Via Sacra in 
the space of a single night. Have any of our modern 
engineers pondered the contemporary descriptions of 
Alexand er's dubar tent before Babylon ? 'l'hat, again, 
appears to have had no central su pport. It was up
held, says Phylarcus, by eight pillars of solid gold. Of 
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in these works whichis much larger than those men' 
tioned and is not, in fact, surpassed by any in the 
world. [t is for rolling armor plates, and turns out 
the heaviest plates of this description that can be re
quired in any navy, that is, plates about 28 inches 
thick and near l y four yards wide. Some idea of the 
dimens ions of this machine can be obtained from the 
stateme nt that each pair of crucible rollers, when 
in a rough state, weighed 100, 000 pounds. The en
tire rol l ing mil l  with its reversing- en gine, the large 
furnaces, the cranes, that can move 300, 000 pounds , its 
bending presses, and n umerous other machines used 
in working and adj usting the plates, forms in it8eif a 
large plant. These are, of course, only two of the 
many interest ing processes to be found at these works. 
-illustrirte Zeitung. 

Some A n cient Engineering Featll. 

The hard m echanical training necessary for an ongi
neer of the pregent day disincl ines him to spend his 
scanty leisure in studies which cannot be turned to ac 
count.  The result is that he conscientious ly believes 
his art to be the 8pecial flower and glory of the age
in which he is not al together wrong ; but beyon d that 
he regards all earlier feats of engineering as u n worthy 
of serious discussion.  And the public, as ignorant, 
with less excuse, encourage this view. 

It is waste of time to ask him how the bowlders of 

It cou ld not have been set up, to begin with,  and I the g·loriou s plenishing within we have not to speak, 
when set up it could not have Rtood the pressure of the since our theme is m echan ics. Arou n d  the throne and 
wind. This is demonstrated by all the rules of modern the great courtiers s t ood 500 Maced o ll ian guards ; i n  a 
science, and he who does not admit the demonstration circle beyond them 500 Persian guard s ; beyond these 
m ust be prepared to show that two and two do not again 1 , 000 archers. To fix a tent w h i ch held  2, 000 801-
make four. Those antique personages who professed to diers on duty, lwith arms and acco u te r m e n ts, sn rroll n d
have seen the Colossus were victims of an ocular de- ing, in successi ve circles, the mos t gorgeous O rie n t al 
l u sion or flat story- tellers, and that greate r  number court that ever was, with hu ndreds of sat raps , cOllnc i l 
who mention it incidentally, as we m ight mention the ors, general s, e u n uchs, and s l a ves,  would p e rp l ex a 
ruins of the Colosseum, were credu lous gossi ps. The mechanic ian of the n ine t een t h century.  H e  w i l l  reply 
fact i s  that Messrs. Eiffel and Bartholdi argue i n  the that the story is false-m ust be because he co u l d  not 
fash ion usual with en gineers. Not all of them would matClh i t. Happ i l y the awni n g  of the Colosse u lll s tands 
pretend that they know every law of nature wh ich ap - beyond dispute, and Alexan der's tent i s  a s m a i l  matter 
plies in such a case. B ut very few would listen patientl y com pared with that .-St. Jamel>'s Gazette. 
if it  were u rged that the ancients knew some laws with • I . ,  • 
which they were u nacq uainted. Law Regarding C o ntributory N eglige nce. 

So it appears, however, to the disinterested student, In an action to recover damages sustained by reason 
and we can bring forward evidence e n ough. If it be of negligence of another, w here it ap pears that t h e  one 
true that the Colossus of Rhodes i s  really proved " i lll - i nj ured did not exercise himself the degree of care due 
possible, " according to the best modern authorities, from him, it is a correct statement of t h e  law in the 
this is a good il lustration to begin with, for its exist- case that where both are g ui lty of negligence the i n
ence is as well  authenticated as the tem ple at Del phi j ured one cannot recover, and t.hat the law will not 
and the statue of O l y m pian Zeus,  or the Tower of stop to measure the degree of negligence on the part of 
London for that matter, to one who has never seen it. the com plainant. The q uestion is not as to w h ich one 
By somo means it was set u p, and by adaptation of is most negligent, or as to which is  most res ponsible 
some natural laws it was made to stand u ntil an earth- for the accident. If the one injured was negl i gent at 
q uake overthrew it. One is embarrassed by the n um- all, he cannot recover.·-Milford 'Vs. Long, Suprerne 
ber and variety of illustrations to the same effect which Court of Pennsylvania, 20 At. Rep. , 421). 
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Overhead and Track WIring tor Electrle 
Railways. 

BY w. H. CULL, IN THE ELECTRICAL ENGINEER. 

It has been said that constant vigilance and absolute 
cleanliness are the two requisite elements to the success
ful operation of electrical apparat,us. It is certainly 
true when applied to an electric railway. Too much 
attention cannot be given to the overhead construction 
and track wiring. Iron poles are probably the most 
desirable for, many reasons, aud should be set at inter
vals of 125 feet, 6 feet deep, in a rich bed of concrete, 
surrounding the pole from 12 to 15 inches, and should 
be of sufficient strength to show a deflection of not more' 
than 472' inches at the top of the pole when put under 
a direct strain of 800 pounds, and to stand a strain of 
2,000 pounds without bending them beyond their elas
tic limit. The top should be provided with a device 
admitting of the most perfect insulation for the sus
pension wires, and if guard wires are to be put up, with 
an ext-ension for the guard suspension wires at least 
10 inches above the trolley suspension wire. The 
trolley wire should not be smaller than No. 0 hard
drawn copper wire, supported by suspension wires of 
galvanized steel wire of a size not smaller than No.5 
American gauge; the hangers, or ear bodies, should be 
of sufficient strength to stand any sudden strain with
out breaking and still be as light as possible. The 
hangers should be provided with an insulation capa
ble of eliminating moisture. From recent tests made 
we have found that mica or glass gives the best satis
faction. It is well to imagine that no insulation hl 
good enough when insulation is desired. Utmost care 
should be taken in wiring curves. Instead of building 
a trolley wire directly over the center of the track, it 
should be placed directly over a point to be determined 
by the radius of the curve between the center of the 
track and the outside rail, and should be as high as 
the tension on the trolley pole will permit. If a 
speed exceeding three miles an hour is prohibited on 
curves constructed in this manner, the trolley wheel 
will rarely, if ever, run off. Trolley wires put up in 
sections are absolutely indispensable to the good work
ing of an electric rail way. The trolley wires should be 
divided in sections of sufficient numbers to permit of 
trouble on the line being located easily and rapidly, 
and also to enable a large portion of the road to be 
operated while the disabled portion is being repaired. 
The frequency of these divisions must depend largely 
on the peculiarities and. situation of the 
different roads. 

On roads where it is practicable, an inde
pendent and separate feeder wire connected 
to each section of trolley wire and provided 
with a circuit switch at the power station 
would give a road a most complete system 
of sectional trolley wiring. In the eveut of 
trouble being noticed, it would enable the 
attendant at the power house to ascertain 
what section the trouble was on in two or 

J citutiii£ �tUtriCIlU. 
overhead over this section for the purpose of carrying 
the current back to the generator. Tests made by us 
after we had connected our ground connection to the 
supplementary wire and track prov.ed that we were 
deriving no benefit from these overhead return wires. 
We, therefore, abandoned one of them, and intend to 
make a feeder wire of the other. 

The writer recommends perfect ground connections 
with the track and supplementary wire, and believes 
that it should be the aim of electricians to return the 
current to the generator in a path as direct and having 
as little resistance as possible. By the lower resistance 
encountered in the return portion, the total resistance 
to the currrent is very materially reduced, and econo
my of power and efficiency of service in motors are 
gained. 

.. .. . .. 

IMPROVED OIL LIGHT LANTERN. 

The optical lantern as a means of instruction and 
amusement, and as an advertising medium, is becom
ing more and rJore popular as the lantern is improved 
in quality and ,endered more manageable. One of the 
objects sought by makers and users of lanterns is an 
inexpensive, safe and efficient means of illumination ; 
something always ready and capable of being used 
anywhere. 

The lantern shown in the annexed engraving seems 
to have these qualities, besides being optically and 
mechamcally complete. It is not presented as the 
equal of the electric or oxyhydrogen lantern, but great 
superiority is claimed for the oil light used in this lan
tern. The manufacturers have named it the Parabo
Ion Oil Light Lantern, on account of the peculiar con
struction of the lamp, which permits of the use of a 
highly polished parabolic reflector, thus greatly in

creasing the effectiveness of 
the illuminating flame. 

This lantern has a pair of 
4� inch condensers, and an 
achromatic objective of fine 
quality mounted in b r a  s s 

.rack and pinion tube, with 

three minutes, and also to keep the un inter- NEW OIL LIGHT LANTERN. 

rupted portion of the road in operation. 
The entire line should be constantly patrolled by milled head for focusing. The objective tube is 

linemen trimming trees, examining insulators, and es- mounted on a cast metal stand, the foot of which has 
pecially curve wiring. All insulators should be treated milled edges to run in machine-grooved tracks for 
to a coat of some insulating paint as often as once in extra focusing. At the back of the objective stand is 
three weeks. fastened the small end of a bellows hood, having its 

Track wiring and ground connections are the most large end fastened to another movable stand, in con
important factors in the operation of an electric road. nection with which is a lever-actuating movement to 
The supplementary or return wire ou�ht not to be extend the bellows evenly back, and, if necessary, close 
smaller than No. 0 wire connected to each rail twice by against the front condenser, thus preventing the ell
a wire not smaller than No. 6. All joints should be cape of light. 
well soldered and wiped as plumbers join a lead pipe. In this lantern the oxyhydrogen jet may be used if 
In selecting a device to connect the bond wires with desirable. The slide holder is arranged for the intro
the rail, care should be taken to get the one having duction of slides or negatives of any size, vertically or 
the least number of connections and making the most horizontally. 
perfect contact. The fewer the electrical connections Messrs. J. B. Colt & Co., 16 Beekman Street, New 
and the better the electrical contact, the more perfect York City, are the manufacturers, and will furnish ad-
will be the electrical efficiency of the plant. ditional particulars to any interested. 

In Albany we have a most extensive sYl!ltem of track • ,., • 

wiring and track ground connections, with which,. to- The Roller Mill DeCision. 
gether with metallic stringers under some of our rails, The United States Circllit Court, Northern District 
we have succeeded in getting a return circuit of so low of Illinois, rendered a decision not long ago on the 
a l'esistance that our current iloes not leak to telephone famous roller mill case which is of interest to millers, 
circuits, and consequently does not interfere with tele- and if sustainedlby the Supreme Court, will be of much 
phone service, We have placed copper ground plates, importance. 
having a surface about 36 square feet, at intervals of The process of grinding grain by means of rollers as 
1,000 feet and of sufficient depth to insure their being a substitute for the immemorial millstones originated 
in permanent moisture. in Europe, and the devices therefor had been brought 

The Albany railway, with a few exceptions, have to an approximately successful operation long before 
carried out the suggestions set forth in this paper, and they were adopted in the United States. 
as a result they are enabled to take their cars up the Hut as soon as their use began here, certain parties 
heavy grades of their three lines, developing an aver· undertook to gain the practical control of all roller 
age of only nine indicated electrical horse power per mills by obtaining patents for roller-adjusting devices, 
car. and th�n seeking to obtain, through the courts, very 

Perhaps the best proof that we have secured a good broad interpretations of their patent claims. In using 
ground connection, and that we aFe receiving benefits the rollers it is essential that adjusting devices for them 
therefrom, is the fact that we require no metallic con- shall be employed. The patentee who controls the ad
nection in.the return circuit between our power station justments practically controls the use of the rollers, 
and that portion of road now operated by electricity, a and would thus be enabled to levy a private tax upon 
distance of about one mile. nearly all the flour produced in the country. But this 

When the road was first equipped by the Thomson- ambitious project. although hitherto sustained, has 
Houston COlli pany no ground connection was made, but been defeated by the decision of Judge Blodgett, who 
two No. 0 American gauge copper wires were strung holds as follows in the ca.se of the Consolidated Roller 
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Mill Company 'D8. Barnard & Leas Manufacturing Com
pa,ny: 

The fourth, fifth, and sixth claims of letters patent 
No. 222,895, granted December 23, 1879, to William D. 
Gray, for an improvement in roller grinding mills, de
clared void, substantially all the devices thereof being 
found in the N emelka Austrian patent and the N emelka 
French patent of 1875, and the N emelka-Lake English 
patent of 1877. 

The second and third claims of letters patent .No. 
238,677, granted March 8, 1881, to William D.Gray, for 
a roller mill for grinding grain, declared void, sub
stantially the devices thereof being fonnd in the 
Nemelka French pat.ent of 1875. 

Gray held to have merely ad oped well known equi
valents for the mechanism known and shown in the 
prior art for producing the same adjustments which 
are secured by his machine and operating in substaa
tially the same way. 

Gray not considered an original inventor and entitled 
to invoke the doctrine of equivalents in regard to his 
mechanism in any respect, he having come into the art 
at so late a date, and when others had covered the 
same ground which he attempted to cover; his patents 
ther�fore to be sustained, if at all, only for the special 
devices which he shows, in which case the defendant is 
held not to infringe, his devices being substantially 
different from those of Gray. 

The second claim of reissued patent No. 10,130, grant
ed June 20, 1882, to W. H. Odell, for a roller mill, de
clared void for want of patentable novelty, in that it 
did not require invention to connect the shaft by which 
the cams in one movable roll were operated simultane
ously with the cams of the other movable roll in a dou
ble mill, in view of the ordinary and well known device 
by which all the bolts in an iron safe door are shot by 
the movement of a single lever. 

The first claim of letters patent No. 269,623, granted 
December 26,1882, to Hans Birkholz, for a roller grind
ing mill, declared void, the device thereof being only 
another form of the patent to Gray, No. 222,895. 

If there were room for doubt whether there was any 
patentable difference in the device of Gray 
and of Birkholz, Held that defendant did 
not infringe said Birkholz patent, the de
fendant's devices being SUbstantially differ
ent. 

The court not able to arrive at the conclu
sion reached in the case of the Consolidated 
Roller Mill Company'Vs. Coombs (48 O. G., 
2(5), froUl the eastern district of Michigan, 
sustaining the patent to Gray, No. 222,895, 
notwithstanding the rule of comity, which 
should prevail between the Federal courts 
in cases involving the same patents. 

Where there was a prior decision in the 
same circuit as that in which the present 
case was pending against the complainant, 
pressing with equal binding force as the de-
cision relied upon from another circuit, Held 
that the rule of comity ought not to be in

voked to the same extent as in most cases where it has 
been applied. 

. - . '  . 

Smokeless Powder. 

The basis of all the new kinds of smokeless gun
powder is cotton subjected to the action of nitric acid 
and the consequent formation of mono-, bi-, and tri
nitrocellulose according to the strength of acid em
ployed. The solubility of the bi-nitrocellulose in nitro
glycerine has been already utilized for the manufacture 
of the so-called" sprenggelatine," but recently a pow
der of similar constitution has been prepared in 
Krupp's iron factory at Essen (Phal'm. Zeit., Oct. 11, 
p. 638). The" collodium wool" is saturated with nitro
glycerine in a vacuum at 6_80 C., and the excess of the 
latter then pressed out, so that a product containing 
about equal parts of nitrocellulose and nitroglycerine 
is obtained. This is warmed to 60-900 in order to ren
der it gelatinous, 1 to 2 per cent of diphenylamine 
added to insure chemical stability, and the. mass pressed 
between warm plates, whose surfaces are furrowed 
according to the degree of fineness required for the 
powder. This new powder is said to be on the average 
three times as powerful as the old, the decomposition 
upon explosion being so complete that only the gase
ous products carbon monoxide, carbonic dioxide, steam, 
and free nitrogen result. In consequence no further 
vapor appears than a slight puff of steam. The 
powder, which may be represented by the formula 
10C.H.(ONO.),+9C.H70.OH(ONO.)., also possesses the 
advantage of not sustaining damage by damp. 

••••• 

Hyaline. 

A "horny, translucent, plastic composition of great 
tensile strength and considerable elasticity, which may 
be used as a cheap and in odorous substitute for cellu
loid, and can be worked, dyed, pressed. denitrat
ed, and rendered incombustible or fireproof." "Hya
line" is a mixture of about equal parts of gun·cotton 
and colophony, or shellac, copai, dalllmar, turpentine, 
or of any mixture of these retsins.-F. Eckl1tein, PlasUc 
CompositiOns. 
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A SEPARAlILE OCEAN STEAMER BUILT ON LAD boiler. and backed at the rate of seventy revolutions 
l'IIICHIGAN. per minute. steaming stern first, as if this was the pro-

The decided novelty in shipbuildin g which forms the per way to go, while the forward section followed in 
subject of our first page illustration affords one of charge of two tugs. Thus Lake Ontario was traversed 
many recent evidences of the enterprise, versatility and forty-three canal locks passed, besides several se
of resource, and marvelous energy with which the ries of rapids, before Montreal was reached, the trip 
dwellers along our Northern lakes are making use of occupying about eleven days. At the latter city thA 
the facilities of their wonderfully favored location. two sections were placed on greased ways in Tate's 
The population throughout the great country tribu- dry dock, one of the views being a photograph show
tary to these vast island seas has now become so con- ing the vessel in thit! position, and when the parts were 
siderable, and so magnificent the wealth of produlJts closed in u pon each other, the butts came together so 
to be transported, from the field, the forest, the mine, closely that a knife blade could not be inserted be
and the workshop, that one does not readily credit the tween the plates. The reriveting was accomplished 
figures showing the actual present magnitude of the with facility in the utlual way, and the vessel was 
business, while it is far more difficult to make a reason- fioated out of the dock a complete hull,  defying the 
able estimate of the full possibilities of its future eye of any expert to tell where the severance had been 
growth. made. 

Besides the business of strictly inland commerce, such It is said that Mr. Wheeler is figuring with several 
as involves only intercommun ication between the other steamship com panies engaged in the coasting 
populations living in and near the great lakes. there trade for the building of similar ocean ' steamships, 
h as long been a reaching out from these centers of besides contracting with the Saginaw Steel Steamship 
Western growth for more effecti ve and direct i nter- Company for two more v essels to be duplicates of the 
cou rse with the world at large, as reached from the one described. The officers of the latter company are 
seaboard, than is afford ed by the present systems of Hon. Arthur Hill. President ; Samuel Holmes, Vice
canals and railroads. B u t  the im pediments to naviga- President; and J ames Jerome. Secretary and Treasurer. 
tion between the lower end of Lake Erie and the ocean The vessels are to be run in the coasting coal trade. 
have been grave obstacles, notwithstanding the money There has been a great increase in shipbuilding at 
expended by the Canadian government to make ship lake ports for the past three years. In the , fiscal year 
nav igation possi ble for vessels of light ' draught. The ending July 1,  1887, t,here were built on the lakes, ac
six h u ndred feet descent to tidewater, through short cording to the government reports, 152 vessels, with a 
canals and t h e  rapids in wany portions of the St. total tonnage of 56,488, or about twice that built for 
Lawrence, a river which is partially ice-bound every each of the four preced i n g  year8. In 1888 the activity 
season,  has been as yet but very Unsatisfactorily accom- in this line was still  m ore marked, there being 222 ves
plished by vessels suitable for profitable ocean service. sels built, whose tonnage was 1(' 103 ; while in 1889 

A method of reaching and co rn peting with the busi- there were 225 vessels b uilt, of 10 , , 1180 aggregate ton
ness of the sea coast and of the world in  shipbuilding, nage. This is only 8 tons less for the last two years 
an industry which would Meem to present insuperable than the aggregate of the sh i p bui lding on the entire 
obstacles under the circumstances, has, however, been seaboard of the country, whi le  the average size of the 
found on the shores of Lake Mich igan. About a year vessels built on the l akes was more than three times 
ago a contract was entered into between the Saginaw that of those built on the seaboard. It is expected 
Steel Steamship Company and F. W. Wheeler & Co. , that the increase in ton nage built on the lakes the 
.of  West Bay City, Mic h . ,  for two steel steamsh i ps. past year will be yet greater by very considerable 
suitable for service on the Atlantic or in any part of figures, for one firm alone, the Globe Iron Works Corn-

AutomaUc Sheet Feeder Wanted Cor Printing 

To the Editor of the Saientijla Ame1"iaan : 
It has always seemed to me that there lies a fortune 

in store for the inventor who devises a successful auto
matic feeder for all classes of printing presses. Many 
more intricate operations are performed automatically, 
and the writer has always maintained that event ually 
paper would be fed to all presses by mechanical means 
as successful l y  at! the sheets are now counted automati
cally by the ingenious counting device universall y used 
on print.ing presses. HENRI GERARD. 

New York, December, 1890. 
. .. . " . 

The Belt Problem. 

To the Editor of the Saientijlc Ameriaan : 
The explanation of m y belt problem of October 4, as 

given in the issue of December 13, seems sound at first 
glance, but is your correspondent correct ? According 
to the calculation he makes, the outer belt will travel 
25 feet per minute faster than the inner on e, or about 
one inch t.o every revolution of the 12 inch pUlley. Prac
tical ly, there is noth ing like this difference in the Ino
tion of the two belts ; it is merely a cTeeping, which is 
slow, positive, and al most irl'esistible. Then this 
creeping will vary, as we have shown, if the sides of 
the leather be reversed. For example, if the outside 
of a belt be unyielding and the inside flexible, its 
thicknesses mURt be added to the diameter of the 
driving pulley to get its travel ; that is to say, t h e  
belt will travel faster than the surface of the pulley on 
which it runs. Then, i f  an unyielding side of an.other 
belt l ies on this belt and the flexible side outward. we 
have two surfaces in contact that, theoretically, travel 
at the same speed, and there is no creeping. Practi
cally, these conditions can only exist in part. 

We infer, then, that the so-called creeping is caused 
by the crimping of one side of a belt and stretching of 
the other, in certain proportions, j ust w here the belts 
come in contact with and leave the pulley surfaces. 

the world. and our il lustrations show how one of these pany, of Cle veland, has put afioat ten vessels, with a • , e I • 
QumK. 

vessels, the Mackinaw, was built  and launched, with total tonnage of about 30,000, and the great iron works 
Aerial Navigation. 

the stern and bow portions separable from each other, combination of Chicago, heretofore the principal To the Editor of the Saientijla American : so that the vessel could be readily taken apart before manu facturer of steel plates and beams for lake vessels, Ever since aluminum began to be produced more entering the WeIland Canal, connecting Lake Ontario has now gone actively into the b usiness of building che -::ply, and especially now that it is promised at and Lake Erie, at Port Col borne, and put together steel vessels for the lake trade. prices that will compete with iron, I have thought the aO'ain at Mon treal whence she steamed by way of the Nearly 8011 the coal shi pments are from, and a large time was fully come when this metal, in conj unction Gu l f  of St. Law;ence and the ocean to New York proportion of the ore receipts at, the Lake Erie ports with electricity, ought to solve the problem of aerial City. I of Cleveland,  Ashtabula, Fairport, B uffalo, Erie. San- navigation . Will some one of the many skilled me-The Mackinaw is of 3, 578 gross registered tDnnage, d usky, Toledo, and Lorain, where i m mense docks have chanics .or inventors who read your journal tell us 290 feet long 41� feet beam and 26 feet moulded been constructed for the traffic, with large storage what, if any, is the obstacle in the way of constructing depth. The 
'
seco:d vessel co�tracted for at the Ilame capacity, and complete steam-operated handling ap- a practical air ship ? It seems to me the problem retime the Keweenaw, is a sister ship in all details. paratus. solves itself into this : To make an engine powerful The; are built of steel from keel to truck, and are The grain trade thi8 year hat! been phenomenally enough to raise itself and the car cont.aining it into the double-bottomed water ballast vessels, designed to class large. It  is principally between Chicago, West Su- air and propel it along. There can be n.o doubt that Ai twenty years with the American Shipmasters' Asso- peri or, Duluth.  and Milwa�kee at the weste�n ,  �nd the screw is the proper means of lifting an d propelling 

eiation, besides being made extra strong to carry dead Buffalo at the eastern terrnmals ?f water .navIgatlOn. an air sl:i.ip. The storage battery electrical engine, I 
Weight cargo in any part of the world. They have On the line of the Northern PaCIfic an? Its bran

.
ch�s suppose, will give the most power according to its 

tri ple expansi.on, surface con densing engines, with cor- the elevators are all full ,  and imme[Jse plIes of gra�� III weight. rugated f u rnaces and two steel boilers each. adapted bags, covered by temporary sheds, have been waItmg Now, the fatal defect has been that the weight of the to carry a steam pressure of 160 pounds. Each h as weeks for cars in which to load the overflowing p
.
ro- engine has been greater than the lifting power of the 

steel pole wasts: steam wind lass, fou r  dnuble stearn d uct, while the elevators at the eastern e?d of t?e hne screw which it would set in wotion. But supposing all 
hoisters, steam steering gear, steam reversing gear, are also all full .  The increased wheat Yield tl�Is year possi ble parts of the engine and containing car were 
etc. , and they are said to be the first American vessels has been largely in e�s�� r� Oregon 

.
an� �ashmgton, made of aluminum, would not enough weight be taken 

built  w i t h  steel forecastles above deck. steel midship b u t  with the crop pOSSIbilIties now qUIte m SIght, should off without red ucing the power to lift the car into the 
house, and steel full poop, after the fashion of the con- a uniformly favorable season be experienced throug�o.u t  a i r  and propel it ? I f  experience proves that the weight 
siderable class of English freight steamers styled the great wheat belt in the North west, . the quantlt�es is still  too great for the power. could not a compromise .. tramps. " w hich would be offered for transportatIOn would qUIte be effected with gas. so that the car should be forced 

The Mackinaw left the yard of h er builders last Oc- dwarf all the facilities which have been p rovided to rise. and yet be easily controlled and rapidly move� tober and proceeded to Buffalo under her ow n steam, therefor. on the great lakes as well as on the rail- in spite of air currents ? It does seem to me that thIS making twelve kn ots an hour. Here she was placed in roads and canals; On such a s olid basis it is diffi cult should be practicable with the aid of alumi num, which the Union Dry Dock, and a row .of rivets was cut out to see how shi pb u i lders on the great lakes can be too is some three tim es lighter thau steel, with the same all around her amidships. following al ong seams and sanguine in their calculati.ons for a continued rapid strength. b utts with the necessary irregularity consequent upon growth of their business, and in t h e  establish ment of From Iny youth up it has been a dream of mine that 
a proper breaki ng of butts as called for by the classifi- the necessary plant and the perfecting of all the ap- I should see men traversing the air in safe and comcation rules. A strong am idships bulkhead forward of pIiances therefor it is only natural that they, should modious cars, from the aerial road cart holding one .or the firer.oom ren dered the after section watertight, and. also reach out for opportunities, and try and devise two to the mammoth air ship holding a thousand, diwhile the vessel was building, a temporary steel " par- means, by which they may ac�i vely �ompete with the recting them at pleasure in any direction, setting at t ial bulkhead " had been fitted in the after part part of shipbuilders of th.e seaboard, m �h�ch they have al- defiance all topographical obstructions, such as bad the forward section, clear of al1 broken butts. To read y made a begmning by the buddmg of the Mack- roads overtlowed rivers, pathless forests, and rocky make the forward body tight it was calked and stiffen- inaw and Keweenaw. r walls.

' 
Shall  n ot the 19th century be crowned by the ad with shores about this tem porary bulkhead, and .. . . I .. construction of an air ship which shall excel all present the forward section rested u pon greased launching methods of traveling in" ease, comfort. rapidity, and CataphOriC MedlcaUon. 

h h '  ways. Tackle being fitted t o  this section. and power safety ? Yes, safety, for there is no reason w y t IS applied, the two parts were made to slide apart with The question of the absorption into the skin of solu- c.ontrivance sh.ould not be the least liable to accident, the greate8t ease as s.oon as the last rivet was cut out. tions by w eans of electric currents has been, says Dr. if properly constructed. This work was cond ucted under the superintendence I S. Ehrmann, of V ienna, the s ubject of many experi- I should be glad to hear from some one who is post-ot Mr. Wil l iams, of F, W. Wheeler & Co. wents with me since Prof. Wagner first started the ed on this interesting subject., JAMES H. ROE, When water had been let into the dock it was found discussion by his researches on the cataphoresis of Riverside, Cal. , December, 1 890. that the after section without any ball�st, balanced cocaine ; and I have at last hit on a very simple experi-
• I • I • itself beautifully, d ra�ing 9 feet 4 inches at one end went. Take two similar glass vessels, with zinc elec

and 9 feet 3 inches at the other end. The forward sec- trodes at the bottom, and fill with a VIlry weak solu
tion, 'not having any machinery in it, required 100 tion of methyl blue ; and if an individual places one of 
tons of ballast at its after end, and floated at 6 feet 6 his h ands in each vessel, then when a constant current 
inches for ward and 8 feet 6 inches aft. The ends of the of 10 to 20 milliamperes is allowed to pass for five or 
plates where divided were protected with 3 inches of ten minutes. the hand i n  the anode vessel becomes 
.oak, and the two sections were thus started on their covered with blue spots, while the other is not marked. 
travels through the WeIland Canal and down Lake The spots appear most on the back of the hand, where 
Ontario. as shown in one of the views. The after sec- the hair and fatty glands are situated. In the palm 
UOH, containing the machinery, had steam in one and round th� 1l!f,i.1\I they do not occur. 

E. C. F. suggests that the explanation of the pres
ence of a snake on the top of a barn, as recently de
scribed by C. A. in the SCIENTIFIC AMERICAN, may be 
found in the fact that hawks occasionally capture 
snakes and fly away with them, and in the combat 
wh ich occurs in the air the hawk is sometimes com
pelled to release his grasp and the snake falls, landing 
upon the barn or whatever way be bel.ow the scene of 
battle. 
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OPTICAL ILLUSTONS ADAPTED TO THE LANTERN. 
BY GEO. )I. HOPKINS. 

An interesting il lusion produced by three coins-pre' 
ferably silver dollars-consists in placing the pie�es in 
a row and removing the center one from between the 
others at right angles to the line upon which they 
were all originally arranged until the distance between 

Fig. I .-OPTICAL EXPERIMENT WITH THREE DISKS. 

the moved coin and either of the others is adj udged to 
be equal to the combined diameters of the three coins, 
then measu ring the distance. It is found almost with
out exception that the operator fails to move the 
coi n far enough by its own diameter, or morp. This 
sim ple experi ment when shown in the lantern is much 
more effective than when viewed directly. To adapt 
it to lantern use, a spring slide holder like that 
shown in Fig. 1 is fitted to the  lantern front, and be
neath the springs are placed two pl ates of thin glass. 
Upon the inner glass n ear the upper part of its ex
posed surface are cemented two disks of paper five· 
sixteenths inch in diameter and separated a d istance 
equal to the diameter of one of the disks. On the 
inner surfactl of the second glass plate i s  cemented a 
third disk l ike the other two. This is attached to the 
plate near its lower edge, and the plate is arranged so 
as to bri n g  the three disks in line, as shown in Fig. 1. 

By arranging the three disks in a row and project
ing them on the screen and taking the distance across 
the three, at the screen, with a pair of large dividers, 
the experiment is made ready. N ow the central disk 
is moved down in the lantern (as in Fig. 2), and of 
course the image moves u p wardly on the screen. Let 
any spectator say when the distance between the mov
ing d isk and either of the others is equal to the dis· 
tance taken by the dividers, then apply the d ividers. 
It will be foun d  that the best eye will be greatl y  
deceived. It  i s  not uncommon t o  find t h e  best eye 
measu rements wrong by a foot or more. 

The probable explanation of this great error in eye 
m easurement is that nearly every one has perhaps 
almost unconsciously the expectation of seei!lg the 
disks arranged on the apexes of an equi-
lateral triangl e, so that what he does see 
i n  reality is a d istance exactly three times 
as great as is req uired to fulfill his expec
tations. 

In Fig. 3 is  i l lustrated apparatus for 
exhibiting i n  a lantern Professor Thomp-
son's curious i ll usion of the 
concentric r ings. As is well 
known, it is necessary to give 
the rings a gyratory motion 
l ike th at req uired in rinsing 
out a pail,  to give the rings 
the appearance of turning. 
This is accom plished i n  the 
lantern by a movable holder 
w h i c h is suspended on a 
pendulum bar pi voted to the 
center of the holder and to 
the support. The end of the 
holder which receives the sli� 
is apertured and provided 
with two curved springs. The 
opposite end is  fu rnished with 
a circular hole through which 
proj ects an eccentric mount
ed on a stud projecting from 
the support. By turning the 
eccentric by means of the at

' t.ached handle, the slide is 
swung around in  a circular 
path and the desired effect is 
produced on the screen. * 

The peculiar whirling effect 

• On page 133 of vol. 41, SCIENTIFIC 
AMERICAN. is given an explanation of 
tile pile.em.lla or the"" circles. 

Jtitufifi t .!mtritau. 
is thought to be due partly to irradiation and partly 
to persistence of vision. 

• • • • • 
A MILITARY SUSPENSION BRIDGE. 

The necessity of securing good communications for 
armies on a march has presented itself imperiousl y i n  
war, i n  all times, and, among the accessory problems 
that proceed from it, there is none more difficult to 
solve than that of the crossing of watercourses. 

Whether it is a question of repairing a broken·down 
bridge or of constructing an entirely new one, it may 
be said that the activity and science of military en· 
gineers at all epochs have been exerted upon this 
problem, and have given it numerous solutions, but 
solutions that borrow a character which is in  a mea
sure precarious, from the ingenious art itself, and 
which they requ ire for the utilization of the local re
sources in  each particular case. 

There are no universal reci pes that permit of acting 
with certai n ty and without tentatives. During the 
Wal\" of the rebellion, th e Americans, it is true, adopted 
a system that was quite uniform, and that might 
strictly be considered a8 constituting a method, but this 
system is not capable of being transported everywhere. 

suffice to repair the innumerable breaks that an army 
may meet w ith upon its route, in its zone of maneuvers. 

Roads, especial ly  in moun tainous countries, offer a 
nearly uninterrupted succession of bridges and cul
verts that the enemy will) not fail to blow u p .  It will 
be necessary to re-establish these, and it would be im
possible to think of satisfying such exigencies with 
equipments prepared in  advance and in sufficient quan· 
tity, the carriage of which, at all events, would greatly 
encumber an army. It will  al ways be necessary to 
reckon, for a large part, upon the utilization of ma
terials found in situ, and what can be done is to pre-

Fig. S.-PROF. THOMPSON'S OPTICAL ILLUSION A.DAPTED 
TO THE LANTERN. 

pare for such uti l ization by carrying along the ac
cessories which are indispensable and not very c u m 
bersome, and that are capable of greatly abridging 
the period of performing the work. 

The lattice girder of the Howe Am eriqan system 
lends itself to the application of this method. The 
wood that constitutes the heavy and cumbersome part 
of the construction is found in place in America, and 
a l l  that has  to be done is  to  carry along the iron work 
(the diagonal braces and tension rods), the manufac
ture of which requires special tools and some l i ttle 
time. But, as reduced as we suppose i t, the work on 
the frame of the American truss is considerable, and 
often exceeds the l imits of an i m provi sation. The 

Fig. 2.-CENTRAL DISK REMOVED FROM T H E  OTHERS idea, then,  naturally presents itsel f of stretching ca-
THREE TIMES ITS OWN DIAMETER. bles over the space to be crossed and of suspending a 

flooring therefrom. We thus obtain a suspension 
It supposes, in fact, the proxi mity of pretty large sup- bridge. 
plies of wood for rapid ly forming the huge scaffoldings The invention of suspension bridges, in their mili
of the high trestles, almost wit hout assemblages, by tary applications, does not date from yesterday. If 
s imple piling. Now this modus operandi i s  perfectly  we are to believe ancient history, the bridge that 
justified in the midst of the great forests of America, Xerxes threw across the Hel lespont was constructed 
but it would be impossi ble to apply it i n  our country, upon this system, which presents t wo undoubted ad
when it became a question of crossing quite a wide and , vantages, viz. , saving in m aterial and a l ightness that 
somewhat shallow gap. For rai l way brid ges, where permits of i ts  being appl ied better than any other to 
the conditions of strength are very imperative, it has the crossing of wide intervals. 
been deemed advisable in time of peace to prepare a In cable bridges, the parts all work by traction. 
materiel of steel girders in separable parts that will Now we know that t.he pieells under tension may be of 
permit of rapid ly reconstructing bridges destroyed by m uch smaller section than when they have to work by 
the enemy. While, during the war of 1870-71, the re- flexion, or even by compression. A s imple com parison 
pair of a railwa:y bridge al way s requ i red thirty days, will render this consideration more striking. It  suffices 
we may rest sure that the materiel '  that we now pos- to cite the example of a rope· dancer walking u pon a 
sess will permit of effecting the same work in less than nearl y invisi ble wire from 20 to 25 feet in length. This 
thirty hours. wire gets its resistance from the strength of its points 

Yet it could not be expected that this costly materiel, of attachment ; but we ask what dimensions it would 
in as large a quantity as we suppose it to be, would be necessary to give, on the con trary, to a bar of iron 

of the same length and resti ng  freely u pon 
its two bearing poin t s, in order that i t  
may su pport the weigh t of a man .  There 
is no doubt, moreover, that, f!'O tII a HJ l l i 
tary point o f  v iew, suspension bri d ges 

Fig. S. present val uable ad vantages, aside from 
Fig. 2.-PROFILE OF THE BRIDGE. WOODEN FRAME. the relative l ightness of the materials of 

Fig. l.-GISCLARD'S) NEW MILITARY SUSPENSION BRIDGE. 

which they afe composed, 
and wh ich fen der  them easi ly  
transportable .  0 w i n g  to the 
wide spaces that they permit 
of crossi ng  without the aid of 
intermediate bearing poi nts, 
they especially render possi
bJe the passage of deep ra
vines and swi f t  streams. Un
fortunately, their ad van tages 
are offset by quite a n u m ber 
of  defects that can be abated 
only in a certain m easu re
the extreme mob i l i ty of the 
bridge, in  consequence of  the 
distortions a n d  osci l lations 
which occur under a rol l ing 
load, and ,  besides, the diffi
cul ty of  forming, upon the 
two ban ks, points of attach
ment strong enough to resist 
the traction of the cables sup
porting the floor. Parabolic 
cable bridges are b e t  t e l'  
adapted for the crossing of  
wide spaces. In certain mi li
tary applications, suspension 
bridges 125 feet in length have 
been i m provised. B ut, as t,he 
initial tensions are feeble, the 
passage of the least 10aQ sUf-
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fices to cause i m portant distortions that are shown by 
oscillations i n  every d i rection. I n  permanent structures 
we succeed in remedying this extreme mobi l ity by 
va.rious artifices t h a t  it would be i m possible  to em ploy 
in i m provised work . The l igh tness and sl ight rigidity 
of the flooring further increase these defects to the 
point of rendering the passage i ncon venient and dan· 
gerous. So there is no exam pie of the use of bridges of 
t h i s  �ort in war . Those of which a descri ption is given 
in certain special works have been constru cted merely 
by way of experiment by regiments of pontonniers or 
b y  en gineer corps. 

The only m il itary appl ications of suspension bridges 

Jtitutifi c  �tutricau. 
(the rope bridge m ade on this occasion having been 
stretched over a s pace of 90 feet, and having been 
capabl e of gi ving p assage to the entire arti llery);  the 
repair of the bridge of Romans over the Isere, effected 

in 1l:H4 by th e French army ; and, finally, t he rope and 
boat bridge constructed by the English over the Adour 
d urin g the same year. 

Similar foot bridges are m uch used in the Cord illeras. 
The cele brated rope bridge of ChalUbo was 125 feet  i n  
l ength and 6 �  feet i n  width. A sti l l  larger bridge of  
the same kind con nected Quito and Lima. Final l y, in  
the Ind ies, the length of the Chouka bridge, on chains, 
was 150 feet. 

usually employed in suspension bridges, Commander of 

En gineers Gisclard has endeavored to com bine the ad 
vantages of both, and. at the same time, to get rid of 
their inconveniences. 

To define the type devised by th is officer, and expe
rimen ted with in 1888 at Grenoble, it  lllay be llaid that 
the horiz o ntal flooring rests u pon a series of wooden 
frames spaced 13 feet apart (Figs. 1 and 2) Th ese 
frames (Fig. 3) are themselves supported heneath by 
metal l i c  cables forming a parabolic curve . 

This  arrangelUent would enter the syste m of th e fi rst 
type that we examined, but the in ventor has succeed
ed !u cOlllbi ning a parabol ic s u pport with a strong 

-- --
-� ---=== �. -----. - -

REPAIRING THE STEAMSHIP LA CHAMPAGNE-APPLICATION OF AN ADJUSTABLE BOW AND STERN DOCK, -LSee page 4Uo· 1 
that we can cite are those of the second class, or 
bridges u pon chains ; but then these applications are 
relativel y numerous. 

We have al ready mentioned the crossing of the 
Hellespont by Xerxes-a fact that carries us back to a 
respectable  antiquity. Let us add to this the bridge 
thrown by the Swiss over the Po, near Casal , i n  1515 ; 
the cable bridge thrown over the Clain at the siege of 
Poi tiers i n  1569, by Admiral Coligny ; the rope bridges 
that Henri,  Prince of Orange, made use of i n  his enter
prises against Gand and Bruges i n  1631 ; those used by 
the French in Italy i n  the war of 1742 ; and, under the 
empire, t.he repair of the bridge of Alcantara in  Spain , 
done by Colonel Sturgeon during the campaign of 1910 

Although the applications of this type are 80 numer
ous, while there exists (at least from a m i l itary p o i n t  of 
view) none of the parabolic cable type, we m ust con
clude that it is reall y  easier to improvise the first than 
the second. 

Its distortions are infinitely more l im ited, and. u pon 
the whole, it is easy to obtain the solid attachments 
that are required by multi plying the num ber of the 
anchorage piles on the ban ks . Its worst drawback is 
the curve assumed by the flooring laid upon the 
cables. Wagons move too fast in  the desce n t ,  and. 
provided tbat t hey are heavily loaded, ascend with the 
greatest difficul ty. 

Struek by the inconveniences of the two systems 

horizontal traction at the very level of the flooring. 
The extremities of the uprights serve, in fact, as S U lli 
m its to diagonal metallic cable ties which are connect
ed in fours, at the level of the flooring, with forged 
i ron rings. There is thus formed a series of triangular 
meshes, which,  as a whole, cannot get out of shape. 
The extreme rings are acted upon by tension blocks 
that are affixed to each bank at the same poi nts of 
support as the principal cables. The rigidity of the 
system is therefore assured by the double traction 
starting from each of the four points of support. 

The p u tting of such a bri dge in place is very eaAy. 
req uires n o  special material, and can be performed , 
without danger, by u nskilled men. It consist.s in first 
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placing the two principal cables across the ravine, 
while the entire u pper system, composed of uprights 
and metallic cables, is assembled upon one of the banks. 
The bases of the uprights are provided with grooved 
pieces that engage with the principal cables, so that 
the whole upper part can be made to slide and be led 
into place bY" drawing here and there upon the 
anchorages. 

Lastly, the entire affair is tightened by means of 
pulleys affixed to the last uprights, near the bankJ, 
and the flooring is laid according to the usual 
method. 

Trials of this system were made with a 70 foot bridge 
in 1886 at the proving grounds of Satory, at Versailles, 
and, in  1887 and 1888, at the fortification moats of 
Grenoble, and gave the happiest of results. 

The successive tests to which this  bridge has been 
submitted have been carried as far as to 460 pounds to 
the running foot or the eq uivalent in rolling load. A 
4Yz inch gun with its caisson and team , two carriages 
attached one behind the other and weighing 11,000 lb. ,  
and columns o f  infantry four abreast, defil ing o n  a run 
or even at a cadenced gymnastic pace, have crossed 
without any perce ptible oscillations being noticed. It 
w i l l  be seen that bridges of this kind are capable of 
rendering the greatest services in w ar, and their con
struction is so simple that it i s  not ilIlpossible to im
provise them. -La Natlwe. 

.. . .  � .  
REPAIRING THE STEAMSHIP L A  CHAMPAGNE WITH 

AN ADJUSTABLE BOW AND STERN DOCK. 

The steamship La Cham pagne, of the Com pagn ie 
Generale Transatlantique, was recently in coll i�ion 
with the English steamer Lisbonense In the Bay of  Ne w 
York, off Sandy Hook. In the collision a large section 
of the stem of the French steamer was broken short off 
and with a number of plates still adhering to it was 
carried off by the other steamer. La Champagne was 
0 11 her outward voyage with a ful l  cargo and passen
ger list ; the other was inward bound. As most of the 
inj uries were above the water line, both steamers 
reached their docks in safety. 

We illustrate the o peration of repai ring the French 
ship, while lying at the French l ine  pier 42 N. R. , in 
performing which, a bow and stern dock, as it is 

J'titufifi t 1\tutritau. 
water within the body is then pumped down to the 
level necessary for the workmen, and as much of the 
ship as desired is exposed. 

The floor of the caisson, as will be seen from the plan 
view, extend s  wel l outward, so as to give a base for 
the doors to work upon. The steel pins on which the 
doors work have also two or three intermediate con
nections, by heavy eye bolts, with the caisson. 

In the old form of coffer dam the profile of the open
ing for the admission of the sllip had to be specially 
determined for each case. This was sometimes done 
by inside measurement of the vessel, in which case the 
deadwood of a wooden ship or the cement filling of 
an iron ship often obstructed operations. In one in-

\ 
I I 

PLAN AND ELEVATION OF BOW AND STERN DOCK, 
WITH LEAF DOORS. 

termed, the successor to the old-fashioned coffer dallJ ,  stance, the cement filling of a steamship extended 19 
was e m ployed. The structure is made under patents feet upward from the keel, so that no measurement 
owned and operated by Henry P. Kirkham & Son, of whatever could be taken. Sometimes a beam of wood 
78 and 80 Broad Street, New York, and in this instance with a number of holes bored through it, through 
as in  the numerous other ones in which it has been which bars passed which were free to slide back and 
employed, proved of the highest rlegree of utility. By forward, was used. It represented a gigantic comb. 
its use an entire new stem piece and a number of plates Lo wered over the side of the ship and pressed against 
were put into the steamer without dischargin g  her its side, the bars would be thrust back, so as to give 
cargo. As some of the injuries extended below the the points for determining the desired profile. Some
w ater l ine, and as it was decided to put in a complete times !l. wooden template was madr:l by guess, and the 
stem piece to satisfy the requirements of the insu rance final adj ustment of the template was made by a diver. 
inspectors, the forefoot of the steamer had to be ex- Of course, where the lines of a ship are known, the 
posed. I opening can be made from these. All this trouble is 

The bow and stern dock is  in principle a large box or done away with by the leaf doors of the stern dock 
caisson with water-tight bottom and three water-tight shown in our illustrations. 
sides. The sides are rlouble so as to form water tanks, The new stem piece, which was inserted in place of 
which, by proper manipulation of the valves, can he the one broken in the collision, was forged by t.he 
filled or emptied singly. This enables the appl iance to Paterson Iron Co.,  of Paterson, N. J. It is of iron, 
be hand led with the greatest freedom of action, ac- l ike its predecessor. It was received by the Morgan 
cording to the requirements of the case. The fourth I ron Works, of this city, as a straight bar of iron, 4 by 
side is closed by a species of leaf doors, whose construc· 13 inches in section, and 46 feet long, with the front 
t ion is shown in the diagram. corners rounded off. The first operation was the bend-

These doors consist of a series of planks arranged ing. A special furnace was built for the purpose, and 
one above the other with their flat sides in contact. the great mass was gradually brought into shape. 
All the planks on one side are pivoted by a steel pin After bending, a piece had to be planed off at the base 
passing through their ends exactly as the sticks of a obliquely to give what is known as the " scarf, " a 
fan are fastened together. There are two sets of planks species of feather edge, where it lapped over the fore· 
thus arranged, each set corresponding to one fold of a foot of the steamer, which was correspondingly scarfed 
dou ble door. The planks vary in length, those at the to receive it. This scarf in the stern was planed out. 
top being the shortest, so that an opening is left be- 'I'he bent stern was mounted on the bed of a planer, 
tween them approxi mating in shape to the cross sec- and the cuts w ere taken across it at righ t angles to its 
tion of a shi p.  Heavy padding covered with canvas axis, each cut, therefore, being only 13 inchell 101lg. 
extends over the ends of the planks, and the canvas is Four hundred holes in two rows were tht'n  drilled for 
also caried outside so as to cover their j oints as with its entire length to receive tho rivets by which the 
a sheet. Each plank is three inches thick and twelve plates were attached. The aggregate length of these 
inches wide. The caisson used on the steamer in  ques- holes is about 130 feet. It took 72 hours' work, day 
tion was 42 feet long over all, 32 feet wide, and 22 
feet deep. 

In use, it is floated into position off the bow or 
8tern of a steamer, and the doors are swung back 
to some extent, so as to enlarge the opening. I t  
i s  then, by mean s of some cables strung o u t  to
ward the stern or bow of a ship ,  as the case may 
be, drawn back into position. Before being placed 
beneath the ship,  keel blocks may be secured by 
dogs as in regular dry dock practice if it is deemed 
necessary. When in position, the doors are 
swung in against the sides of the ship. The 

WEBSTER'S PRINTER'S COMPOSING STICK. 

freedom of action of the planks, which is, however, and night, to shape, drill, and scarf this piece. The 
li mited to some extent by a slack chain attached to old stern broke short off in the collision. It i s  not be· 
them by ring bolts, enables them to take precfsely the 
shape of the cross section of  the vessel, whatever it 
may be. If necessary they may be driven into place by 
a tug boat striking them with her bow. When all is 
sol idly secured, tht:. caisson is pumped out to any de
sired extent. Its flotation may be diminished by 
leaving the smes full of water. This does away with 
�uch bracing as would otherwise be requisite. Tile 

lieved that the new stem would suffer to anything Uke 
the same extent in a similar collision. 

The space immediately back of the stem for It few 
feet is to be filled with a concrete filling. A mixture of 
hydraulic cement with blocks of wood and oth er ma
terial was removed in the operations of cutting out for 
the in troduction of the new piece. This will be re
placeQ with fresh material. 

An Experiment In Tanning by Electricity. 

A couple of months ago A. Zwierzchowski cam'e from 
France to introduce the new llJethod of tanning by 
electricity to the American tanners. We believe he 
came here with the understanding that at least one 
firm, a member of which had been in Paris during the 
summer, would take hold of the invention if  it  was 
what it was represented to be. Mr. Zwierzchowski 
made himself and his errand known to several of the 
leading producer� of leather in New York. He was 
courteously received and attentively listened to. But 
he did not succeed in persuading any of the tanners to 
take shares in his enterprise. They would go no further 
than to propose the application to the invention of a 
test which had been proposed by Mr. Jackson S. Schultz 
fourteen months before. 

This test was as follows:  • 'Prepare two circular revolv
ing vats. Into each of the vats shall be placed a given 
quantity of extract liquor, and the same number and 
quantity in pounds of prepared sides. In short, the con
d itions shall in all respects be equal. To the one vat shall 
be added the electric current and to the other there shall 
be no electric current. After revolving these vats for 
a sufficient time to tan the sides accom panied by elec
tricity, they shall be taken out. If, on examination, 
the sides in the vat w hich has not had the advantages 
of electricity should require more time, such time 
shall be taken and credited to the account of elec
tricity." 

Mr. Zwierzchowski, finding that this was the only 
course left to him, agreed to the conditions, with the 
proviso that everything should be done secretly, and 
that each witness of the examination should pledge 
himself in advance not to disclose what transpired un
less he had the consent of all the others to do so. Un
der this arrangement the experiment was tried at the 
factory of T. P. Howell & Co. , of Newark. The result 
was exactly what Mr. Schultz had anticipated. It was 
shown conclusively that the revolving vat which was 
not subject to the electrical current tanned leather as 
fast and as well as the other. 

When the reporters of the daily papers got on the 
scent, it became our duty to tell the story exactly as it 
was. To sum up the whole matter, the vats ( i the tan
ners can be propelled by electricity or without it ; there 
is no harm done if it is used, nor any hood if it isn't 
used. We have two specimens of leather before us, 
one tanned electrically, the other not ; the same time 
was employed on the production of each ; the latter is 
fully as well tanned as the former-if anything, a little 
better.-Shoe and Leathe1' Reporter. 

.. , e  � .. 
A.n International Copyrlglat. 

The Cincinnati Enquirer gi ves an abbreviated 
analysis of the international copyright bill which 
passed the House of ' Reprellentatives a fe w days ago, 
and is l ikely to pass the Senate without further amend·  
ment. The proposition of the bill is to permit foreigners 
to take American copyright on the same basis as Ame
rican citizens in three cases : First, when the nation 
of the foreigner permits copyright to American citizenll 
on substantially the same basis as its own citizens ; 
second, when the nation of the foreigner gives to 
American citizens copyright privileges similar to those 
provided for in this bill ; third, when the nation of  the 
foreigner is the party to an international agreement 
providing for reciprocity in copyright, by the terms of 
which agreement the United States can become a party 
thereto at its pleasure. A subsidiary but im portant 
proposition to the bill is that all books copyrighted 
nnder the proposed act shall be printed from type set· 
within the United States or from plates made there

from. 
.. . .  � .. 

A DOUBLE TYPE COMPOSINO STICK. 

The device shown herewith, which has been patent
by Mr. James G. Webster, is designed to practically 
serve the purpose of two printer's composing sticks, 
and is designed especially to meet the requirements of 
printers w here the variety of work demands quick 
adaptation, accuracy, and convenience. The side 

flanl{e of the stick has a longitUdinal slot through 
nearly i ts whol e length, along which travels the 
thumb screw by which the main set bar or knee 
is  held i n  place and adj usted as rlesired for any 
required measure. The other set bar is  shorter, 
and is fitted to slide in and along the base part of 
the main knee in a similar manner, being adj usted 
in the desired position by a separable thumb-screw, 
the finger-piece of which may be placed on the 
outside if  preferred. Both sides of the main knee 
are beveled away at the bottom, where it crosses 
and rests on the broad flat body of the stick where 

the feet of the type rest. The i n side of the other 
knee, and also the inside of the end piece, are similarly 
bevelen at the base, thus doing away with right-angled 
seats for t.he feet of the type, wh ich are not always ac
curate ly  made, and which are l iable to become im per
fect when the stick is not well taken care of. These bot
tom bevels also allow the types to more readily adjust 
themsel ves squarely on their feet. For further infor
mation relative to this invention address Messrs. Weh

ster & Smith, St. Joh ns, Province of Quebec, Canada 
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RECENTLY PATENTED INVENTIONS. I 

Kall""ay Appliances. 

OAR OOUPLING. - S a m  u e 1 B. and 
James R. Sadler and David M. Carter, Fairfield. N. C. 
1'his is a device in which the latch for holding the 
coupling pin elevated is movable forward to release the 
pin, the trigger therefor being arranged for operation 
by the coupling devices of the meeting car. whereby 
the cars on coming together will be automatically 
coupled, while they may)Je uncoupled from either side 
or the top of the car. 

Electrical. 

PRINTING TELEGRAPH.-William W. 
Taylor, Mansfield, Mass, This invention covers type· 
writers electrically connected, with a paper supply 
mouuted on aud automatically red from the carriages. a 
knife to cut off the paper wheu required, with other 
novel features. the invention being an improvement on 
a former patented invention of the same inventor for 
automatically printing and delivering messages into a 
public or private receptacle. 

HOLDER FOR LAMPS, ETC. -George L. 
Batchelder. Bloomington, Ill . This is a device for sus
pending electric lamps and hoods, designed to be 
readily operated, and so arranged that either or both 
may be conveniently lowered by a single rope. 

Mechanical. 

DRESSING AND THREAD 0 U T '£ I N G 
TooL.-Samue! T. Harrison, Sklpanon, Oregon. This 
is a combination tool or simple construction designed 
to be readily applied to a wagon axle to dress it  and cut 
.. new thread. or to cut new threads on pipes or bolts. 
without removing any of the parts from the wagon or 
article on which they are held. 

OAN BODY MAKING M A C H I N E. -. 
Mathias Jensen, Astoria, Oregon. Tbis is a machine 
for forming sheet metal can bodies, designed to be 
simple and durable in construction. not liable to get 
out of order, and not requiring the attention of a skilled 
workman. therehy reducing the cost of such work, the 
invention covering various novel details and combina
tions of parts. 

Agric ultu ral. 

PLANTER AND FERTILIZER DISTRI
BUTER.-William E. Tucker. Jackson. Ga. This in
vention relates more particularly to what are known as 
n walking � planter8 " and H vibrating hoppers," and 
provides a machine designed to be as weli adapted for 
planting as distributing, and with which the seeding or 
fertilizing can be done at the same time as the plowing. 

OLEVIS AND WRENCH BOLT , -George 
Evans, Clarksdale, Miss. This is a combination imple
ment, the clevis dis pensing with the lap ring and keep
ing the singletree np higher from the ground. making it 
less liable for the trace chains to get under the horses' 
feet in tnrning. while the wrench bolt is adapted either 
to secure the clevis to the plow beam or to be used sepa· 
rately as a wrench. 

Millcellalleou". 

WALKING OANE, ETC. - E wald Hofel, 
Lugan. Germany, This is a new article of mannfactnre 
consisting of a fiexible metallic core having a handle 
and ferrule, and a covering formed of nnbroken conical 
tubes colored and varnished. the apex of one cone en
tering the base of the next and being glned therein. 
there being ntilized in the manufacture the discarded 
paper cop tubes employed m connection with the mann· 
factnre of textile fabrics. 

N o s  E GUARD FOR EYEGLASSES. 
William Dengler. New York City. ThiS is a clamping 
guard attachment with t.wo independent limbs secured 
by one end of each to the ends of a nose clamping 
plate, their other ends being held by a binding screw to 
the lens post, affording a light and strong attachment of 
the nose gnard to the lenses. 

WELL SINKING MACHINE.--HeDl'Y H .  
Davenport and Dalton A .  Brosius. Vermillion, Sonth 
Dakota. According to this invention the drill rope or 
chain carrying the nsual drilling tool passes around a 
pulley held adjustable in a lever to change the drop of 
the tOOl, the invention also covering other novel details 
and combmations of parts in a simple and durable ma
chine designed to be very effective in operation. 

TOY GAME.-Ju lian F. Bu rd. Dupuyer. 
Montana. This invention relates to an improvement in 
toy games of the ball and pocket type, the game to be 
played with letters or fignres and admitting of many 
variations, the object, being to produce a simple and in
expensive device which will combine amnsement with 
instruction. 

PUZZLE. - Gavin L. Stairs, Maitland, 
Nova Scotia, Canada. This is a game or pnzzle in 
which. by tiltin!' and skillfully manipulating a chan
neled box or case. balls placed therein are made to roll 
or change their positions till a given goal is  reached, 
tllere being two pairs of balls used, supposed' te repre· 
sent two opposing parties. 

BLACKING OR OILING BRUSH. -- Ad
dison Smith, !'lew York City. This is a brush with a 
vertically swinging lever, with a reversible danber hav. 
ing bristles on one side and a sponge on the opposite 
side, and especial ly adapted for the nse of ladies. for 
app'yin!!: solid or liquid blacking to shoes, and for oil· 
ing or wiping the same, without soiling the hands of 
the operator. 

PROJECTILE. -William Bowman. At
chIson, Kansas. Longitndinal side passages are formed 
III this projectile from its front end to near the rear, 
where they communicate with transverse passages. the 
latter in tercepting a bore extending forward from the 
bntt, whereby it is intended tcat the gases from the ex
piosive fired will enter the passages and give the pro
jectile a rotary motion. snch as usnally obtained by rio 
fling the barrel. 

jeitutifi c �mtritau. 
WINDMILL REGULATOR. - J 0 h n M. 

Lowe, Butler, Ind. Where windmills are nsed to fill 
water tanks, the device provided by this invention is 
designed to automatically throw the mill into gear 
when the water i� low in the tank, and throw it ont of 
gear when the tank has been filled, this being effected 
withont strain npon either the mill or the pump. 

AIR PUMP GOVERNOR. - Oraven R. 
Ord, Montreal, Canada. In a suitable casing is a steam 
inlet connected by a port with the steam ontlet leading 
to t.he pump. the steam inlet being connected in the 
usnal manner with the boiler while the port is adapted 
to be closed by tbe reduced end of a cylindrical main 
valve fitted to slide in a cylinder formed on the cltsing, 
with a spring and auxiliary valve, and other novel 
features. the deVice forming a simple governor for air 
brakes. 

M A K I N G  WOOD AND OIL GAS. 
George Ramsdell, New York City. This invention 
covers an apparatns with a non-combustible and non
porons bottom for the oil retorts, and with feed pipes 
so leading to the retorts that the pipes will not become 
choked by the deposition of carhon, while the oil 
vapors will be released before the hottest portion of 
the retorts is reached. and the oil not vaporized will be 
conducted to the hottest surface. 

FRUIT PRESS. - Robert R a n  d a I I , 
Newark. N. Y. This is a simple and easily worked lever 
press for operation by hand for pressing dried fruits, 
meats, etc .. when packing them for market, the box or 
package being readily placed in position to receive the 
pressure. to be kept on as long as desired, and the press 
being also adapted for pressing the juices from fresh 
fruits. 

STRUCTURAL RODS. - Wilhelm L \1-
brecke. Berlin, Germany. This is a tension and com
pression rod composed of a series of parallel metal 
plates bent longitndinally at obtnse angles. the rod 
being adapted to receive joint or pivot bolts at its ex
tremities, whereby .trnctures bnilt therewith may be 
readily PIlt together and taken to pieces, and the bnild· 
ing of bridges will be greatly simplified. 

TAPESTRY YARN STEAMING. - James 
Hntchison. Newark. N. J. Instead of placing the 
hanks in net frames after leaving the printing drums, 
and sending them thns to the steaming apPllratns, this 
invention provides a frame with sets of yarn sticks to 
hold the hanks set vertically in the frame, whereby the 
yarn is designed to be so snpported as to prevent the 
colors from running into each other. 

SEWAGE SLUDGE FERTILZER.-CreSa
cre G. Moor. Truro. England. This iL.vention pro. 
vides a process or treating sewage to form a marketable 
manure therefrom, consisting essentially of phosphates 
and ammonia. the matters in suspension being precipi. 
tated in the form of slndge, while the etllnent water is 
pnrified and the sludge distilled, carbonized and cal
cined. 

Ev APORA'£OR. - George H. Brower, 
Roann, Ind. An evaporating pan divided by several 
partitions, and with tronghs and passageways arranged 
in connection with the compartments. all arranged 
after a novel plan over a suitable furnace, thus provid
ing an efficient apparatns for rapidly producing pnre 
sirup from saccharine juices. 

OARAMEL TRAY. - O�car B. Weaver, 
Williamsport, Pa. This is a device for holding confec
tions for shipping, storing, and exhibiting them for 
sale, and is composed of a sheet of fibrons material. 
snch as paper, llluslin. etc., having intersecting hollow 
ribs forming rows of shallow. fiat-bottomed cells, the 
whole coated with paraffine. 

SHELF SUPPORT. - Otto F. Wegener, 
Seattle. Washington. This snpport consists of a main 
frame and brackets, the latter arranged one above the 
other and made of st.rips of metal bent to form horizon· 
tal portions, braces, and npright connecting portions, 
the latter lapped against and secured to the main 
frame, making a light. neat-looking, and strong device 
to snpport a number of shelves. 

The charge for Insertion under thUJ head is One Dollar 
a line for each insertion : about eight words to a line. 
Advertisements must be received at pubticatwn office 
as earty as Thursday morning to appear in next issue. 

For Sale-New and second hand iron. working ma-
chinery. Prompt delivery .. W. P. Davis, Rochester. N.Y. 

Help in your studies. I. D. Boyel . Dayton, O. 
Acme engine. 1 to 5 H. P. See adv. next issne. 
Presses & Die. Ferracnte Mach. Co" Bridgeton, N, .J 
Wanted-Southern agency for first class specialties. 

J. Wallace Hoyt, Cbattanooga, 'renn. 
Patent Improved Incubator and Brooder for sale, or 

on royalty. G. H. Bishop, Northport, h 1., N. Y. 
Best Ice and Refrigerating Machine. made by David 

Boyle, Chicago, Ill. 155 machines in satisfactory nse. 
The Improved Hydraulic Jacks, Punches, and Tube 

IlIxpanders. R. Dndgeon. 2<1 Columbia St., New York. 
Power presses and dies. Also contractors for special 

machinery. T. R. & w. J. Baxendale, Rochester, N. Y. 
Screw machines, milling machlnes, and drill presses. 

The Garvin Mach. Co., Laight and Canal Sts., New York. 
Tight and Slack Barrel Machinery a specialty. John 

Greenwood & Co., Rochester. N.Y. See ill us. adv., p. 30l. 
Iron, Steel, Copper. and Bronze Drop Forgings of 

every description. Billings & Spencer Co., Hartford, 
Conn 

Gnild & Garrison, Brooklyn, N. Y .• manufacture 
steam pumps, vacuum pumps, vacuum apparatus� aIr 
pumps. acid blowers, filter press pumps. etc. 

For the original Bogardns Universal Eccentric Mill . 
Foot and Power Presses, Dril ls, Sbears, etc., address J.  
S. & G. F. Simpson. 26 to 36 Rodney St . . Brooklyn. N. Y. 

Manhattan packing is self-lubricating. It keeps the 
piston rods brillht and smooth. Send for sample and 
price list to Greene. Tweed & Co .. 83 Chambers St., N. Y. 

Wanted-Specifications of machinery for the treat
ment and refining or crude petroleum. Production 
30.000 kilogram per day. Address J. b'r. Hey. lng-enienr, 
Strasbourg" Ge:-many. 

Magic Lanterns and Stereopticon. of al l prices. 
Views illnstratlng- every snbject for public exhibitions. 
etc. Jar A profitable business jar a man with small capi

tal. Also lanterns for home amusement. 208 page cata
logue j,·ee. McAllister, OptiCian, 49 Na.sau St .. N. Y. 

Wanted-A first-class engmeer. capable of taking 
charge ot drawing room and who is thoroughly versed 
in the construction of roofs and building iron work. 
(German preferred.) Address. giving reference and btat
ing conditions, The L. Scbreiber & Sons Co., 177 Eggles
ton A ve., Cincinnati, O. 

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

more than ODe hundred thousand applications for pa
tents at home and abroad. enable us to understand the 
iaws and practice on both continents, and to possess un
equaled facilities for procuring patents everywhere. A 
synopsis of the patent laws of the United States and all 
foreign countries may be had on application, and persons 
contemplatin� the securing- of patents, either at home or 
abroad, are invited to write to this office for prices, 
which are low. in accordance with the times and our ex
tensive facUities for conducting the bUBiness. Address 
MUNN & CO .. office SCIENTIFIC AMERICAN, 361 Broad
way, New York. 

INDEX OF INVENTIONS 
F o r  ""hlch Letter" Patent of th e 

United State. were Granted 

December 16, 1890, 
AND EACH BEARING 'rHA'r DA'rE. 

[See note at end of list about copies of these patent •• ) 
Air brake coupling, W. A. & B. S. H. Harris . " . . . . «2.621 
Ammonht stil l .  F. Kaiser . . . . . . . . . . . . . . . . . . . . . . . . . . . .  442.625 
Animal trap, E. A. Ray " " . . . . . . .  " . . . " . . . . . . . . .  " 442,737 
Animal trap, White & Murpby . . . . . . . . . . . . . . . . . . . . .  442.845 
Atomizer, J. Schoet.tl . . . . . . . . . . . • . • • • • • • • . . . . . . • . . . . . .  442,785 

CA!'lE AND UMBRELLA . - Charles H. Axle. car. J . M ulligan . . . . .  " . . . . . . . . . . . . . . . . . . . . . . .  , «2.817 

Morgan, West Chester, Pa. A hol low tube with detach- �:! f������'K�· :a:k!:.I��� � � : � : : : : : � :
.
: : : : � : : : : : : : : .  :l�:� 

able ferrule at one end and detachable handle at the Bale tie, J .  B. Harris" . . . . . " . . . . " . . . .  " . . . " . . . . . . . .  443,015 
Band cutter and feeder, C. M. Emeis . . . . • . . . . . . . . . •  442.964 
Bar. See Cutter bar. other end constitutes the body of tb.e cane and the stick 

of the umhrella, and the invention covers various nove] 
features, providing a combination article which may be 
nsed as cane or nmbrella, and wbich may be qnickly 
and easily changed from one to the other. 

Barrel closure. H. C. Strout . . . "  . . . . . . . " . . . . . . . .  , , "  4<12,923 
Baseball curver, J. H. Burntl . . . . . . . . • . . . . . • . . . . . . . . .  443,036 
Basins, mat for bar wash, J. T. Keane . . . . . . . . . . . . . 44�.fi2o 
Bed clothes fastener. Reuter & Schruben . . . . . . . . . , 4<13.006 
Bed. fold ing. J. P. l l ayes 't al , , ,  . . . . . . . . . . . . . . . . . . .  4<12,725 
Bedstead attachment, HiJI & G ohn . . . . . . . . . . . . .  " . ,  442,775 
Beehive. A . •  J. Pennock " " "  . . . . . . . . . . . . . . . . . . . . . . .  4<12.687 

SNAP OATCH l!'OR HAGS. - Daniel M. Bell. alarm. T. M. Bales " "  . . . . . . . . . . . . . . . . . . . . . . . . .  442.9:37 
Belt faBtener, W. Tattersalls . "  . . . . . . . . . . . . .  " . . .  " <142,7<10 

Read, New York City. A spring-actuated latch having �i���I�;.·r;;:��g�c;rr��'Ig;�l': ir Barkini.ii : : : : ·  ::�:1lM a thnmb piece is fitted in a slot in one member of the Bituminous rock. machine for redncing. W. 
frllme. being fulcrumed at the edge of the slot, while Bla�r��iI:.iid 

. . sboe· brus!i '!i"i<iirig"device; ·ii.·N: 4<12.815 
the other member of tbe frame has a catch to engage Sickler . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . ... . . .  442,600 
the latch. the device forming a cheap and practical lock �1����gs':'B�:t:�elnii tacki;, iilock:" 

. . . . . . . . .  
' 

. . .  442,678 
for reticules, pocket books. etc., adapted to open with Boiler. See Hot water boiler. Steam boiler. 
the same motion of the hand required in opening the �gn:�:eB:���yo: .? . �

ra
.
vik: : : : : : : : : : : : : : : : : : : , : : : : : :  ::un 

parts of the bag or book to which it is applied. Boot or shoe. welted, M. L. " eith . . . . . . . . . . . . . . . . . .  4<12.89'7 
Boots, gilding machine for, G. H. Putnam . . . . . . . . . 442,915 

FINGER LOCK FOR OHATELAINES. - Booth. portable wooden. H. A. Isberg . . . . . . . . . . , . .  442,979 

This is another patented device of the same inventor, �gm� 
c
s��,:;g.;?�,:;

s
J' i.'ppiicator; 'w: V:· Beiiiietts 4<12,971 

in which the' construction is such that a simple down ' et al . . . . . . . . . . . . . . . . . . . " . "  . . . . . .  , . . . . . . . . .  "' " ' '  442,743 

movement of finger or thnmb applied to the lock �gi�
le

���P6'0��
f
l';,�:�3�g�.s

.
J��r

r�';;lbOx: . .  Letter <142,00) 
will operate the catch and at the same time open the Bo:�:Ste�:�\���·. MarshalL . " . . . . .  " " .  . . . . . . . .  442.903 
bag or book. Box staying machines. die for. F. H. Beach . . . . .. . . 442.792 

MOSQUITO NET FRAME. - Albert O. ��::;:: �:: �:�Ibr�k��
il brace. 

Lottman, Houston, Texas. This is a simple and dur
able device formed of suitable uprights, side bars. 
braces, and connecting bars. designed to be conve
niently attached to or detached from a bedstead, aud 
which when in position will be firmly held against 
lateral movement. 

MOSQUITO NET FRAME AND SHAM 
PILLOW HOLDER.-William Tennison, Monnt Vernon, 
Ind. This is an improvement on a former patented in
vention of the same inventor. and consists of a cheap 
and convenient device formed of bent wires. adapted 
for nse for both the purposes named. either together or 
separately. 

NOTE.-Copies of any of the above patents wil l  be 
fnruished by Mnnn & Co., for 2.5 cents each. Please 
send name of the patentee, title of IDvention, and date 
of this paper. 

Brake mechanism. R. O. Wood . . . . . . . . . . . . . . . . . . . . . . 443,028 
Brick, stone, etc., preservative compound for. L. 

B- Drake , " " " " . .  " . . .  , ,  . . . . . . . . . . . . . . . . . . . . . , 442.867 
Bridge, draw. Wledenmayer & Bergmann . . . . • . . • . 442,847 
BUCkle, suspender, J .  Jenkins . . . . . . . . . . . . . . . . . . . . . . . 4-12.981 
BugllY top lowerer, D. Mack . . . . . • • . . • . • . • • • • • • • . . . . .  442.812 
Building, G. Fitch . . . . . . . . . . . . . . . . . . .  . . . . . . . . . . . . . . .  442,875 
Burner. See Gas burner. Hydrocarbon burner. 

Vapor burner. 
Buttonhole shield. F. E. Heinig . . . . . . . . . . . . . . . . . . . . . 442,622 
Camera, C. O. Ellison . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 4<12.616 
Can. See Oi I can. 
Candles, shade or globe holder for, G. W. Rouis . . .  442.h6!1 
Candy machine, R. D. Nuttall . . .  ' "  . . . . . . . . . . . . . . .  442.n2 
Cant dOl<. I). B. Hall " " . . .  " . " " ,  . . . .  " . . . . . . . . . . .  <142.620 
Cant hooks. making ferruJes for. E. Mansfield" . .  , 442.813 
Capsule pre8s. �'. W. Perry . . . . . . . . . . . . . . . . . . . . . . . .  442,910 
Car brake and starter, E. Chaffey. . . . . . . .  . .  . . . . . . . .  442,700 
Car couplinll, V. Brett . . . . . • • • . . . . . . . . . . . . . . . . . . . . . . . 442,SSa 
Car coupling, W. H. Franks. . . .  . . . . . . . . . . . . . . . . .. " 442.771 
Car coupling, �'rench & Carroll . . . . . . . . . . . . . . . . . . . . . . 442,772 
Car coupling. 1. E. Marshall . . . . . . . . . . " . . . . . . . . .. . . . .  442.814 
Car door, W agner & Beath . . . . . . . . . . . . . . . . . . . . . . . . . . .  442.728 
Car. mebdl i c  passenger, C. B. Hutchins . . . . . . . . • • . .  442,894 

g:�. ":�l�W: ::: :A�W���scii: : : . : : : : . : : : : : : : : : : : : : :  t!�:W� 
Car seat, R. R. Pease . . . . . . . ... . . . . . . . . . . . . . . . . . . . . . . .  442,631 

Car, stock. J. M. Burton . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 442,902 
Car. stomge battery electriC. J.  Stephenson . . . . . " .  442.744 
Car. street. J. G. Schneider. . . . . . . .  . . . . . . . . . . . . . . .  442,830 
Car tracks. apparaius for removing obstructior:s 

from street, C. Nagel . . . .  . . " . .  . .  . .  , , , . . . . . . . . . .  442.994 
Car wheel, cushioned, Haugh & Leach . . . . . . . . . . . . . 443.Q47 
Cars. pilot for street railway. W. 8nee . . . . . . . . . . . . . . 443,U4 
Cars. platform supporter for t,ram. J.  Stephenson. <142,745 
Cardboard,  machine for cutting grooves in, J .  

Geil<er , . . . . . . ' . . . . .  , . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  442 878 
Carding engine. G. & E. Ashworth . . . . . . . . . . . . . . . . . .  442.936 
Carpet stretcber, A. E. �'inegan . . . . . . . . . . . . . . . . . . . . <142.87£ 
Carriage sunshade. D. Argerbright . . . . . . . . . . . . . . . . . <l4�,935 
Carriage top curtains. knob iron for. D. Conboy • . . 442.858 
Carrier. See Hay carrier. 
Case. See Bottle case. Show case. 
Cash regIster and indicator, A. �. Blanchard . . .  " . .  4<12,600 
Cash register and indicator. 1. D�' Boyer . . . . . . . . . . . . 442.851 
Cash indicator and register, C. W. Weiss . . .  44S.024, «:i.O�5 
Casket handle, M. Bremer . . .  " " "  . . . . . . . . . . . . . . . . . .  442,919 
Chain, ornamental, C. D. Reynolds . . . . . . . . . . . . • . . • . .  442.917 
Chair attachment, J.  W. 1 Iipscomb . . . . . . . . . . . . . . . . . 44�,62U 
Cbalk sharpener, chalk dust collector, and weight. C. W. Schaefer , " . . . . . . . . .  " "  . . . . . . . . . . . . . . . . .  443.008 
Check row attachment. A. Roberts . . . . . . . . . . . . . . . . .  442.641 
Chopper. See Cotton chopper. 
Cigar rolling ma.chine, C. W. Boman . . . . . . • . . . . . . • . . 442,945 
Clamp. See Floor clamp. 
Clamp. J. L. Ackerman . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 442.9:l4 
Clamp. W. J. ShampeL. . . . . . . . " . . . . . . . . . . . . . . . . . . .  442,733 
Clasp. See Overshoe clasp. 
Clasping strip, spring, A. B. Heller . . . . . . . . . . . . . . . . 4<l2.83n 
Cleat, pendent, A. R. Bush . . . . . . . . . . . . . . . . . . . . . . . . . . . <142,7<16 
Clippers. adjustable attachment for hair, W. C. 

Hatcher , . "  . . . . . . . . . . . .  " "  . . .  " , . ,  . . . . . . . . . . . . . . . . 442.801 
Cloth pressing machine, G. W. Miller . . . . . . . . . . . . . . . 442.706 
Clothes lines. adjustable prop for. W. B. Adams . . 442.7fiS 
Clutch, friction, J. C. Hartman . . . . . . . . . . . . . . . . . . . . . . 442.70;) 
Coin counter. J. H ock . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  442 892 
Coin locked box. C. S. Patterson . . . . . . . . . . . . . . . . . . . .  442.686 
Collar. horse, S. J. M. Cox . . . . . . . . . . . . . . . . . . . . . . . . .. . .  442.861 
Collar macbine. horse, C. J. McNnlty . . . . . . . . . . . . . . . 442.992 
Collar st iftener, shirt, F. C. Weir . . . . . . . . . . . . . . . . . . . . 44a.023 
C ()lIar stuffing machine, horse, C. J. McNulty ... . . . 442,9!M 
Condenser. steam. 1. J. Hartford . . . . . . " . . . . . . . . . . . .  442.885 
Condensing and cooling- purposes, apparatus for, 

E. TheIsen , . .  " . . . .  " . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  448.015 
Conductors, safety device for overhead, R. A. 

Morgan. J r  . . , . . . . .  " . . . . .  " "  . . . . .  " . . . . . . . . . . . .  442.816 
Conveying- apparatus. C. W. Hunt . . . . . . . . . . . . . . . . . 442.97fi 
Cooking apparatus. electric, E. Abshagen . . . . .. . . . .  442.9-12 
Copy holder, F. L. Twis . . . . . . . . . . . . . . . . . . . . . . . . .  , jj" ,927 
Cork feeding machin.e, Wile & Lacasse . . . . • . . . . . . . .  443.062 
Corkscrew, H. J. Ennis . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 442.691 
Corn cutting implement, J. E. Peterson . . . . . . . . . . • •  443.055 
Cornet, Conn & SeideL . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 442,955 
Corset, S. B. Ferris . . . . ' . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 442,968 
Cotton chopper, E. J ackson . . . . . . . . . . . . . . . . .  _ .  . • • . . .  443,049 
Coupling. See Air brake coupling. Car coupling. 

Pipe coupling. Thill coupling. 
Coupling. J. S. Hunter . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  ' 442.80\' 
Crane. F'orter & Kennedy . . . . . . . . . . . . . . . . . . . . . . . . . .  " 442.877 
Crushing rolls, D. Brennan, Jr . . . . . . . . . . . . . . . . . . . . . . 442.7tj4 
Cultivator, J. O. 13'ord . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 442.876 
Cultivator, J. N. Parker . . . . . . . . . . . . . . . . . . . • . . . . • • . . . .  442.909 
Cultivator. L J , Potter" "  " . . . . . . . . . . . . . . . .  ' . . . . .. . . H:J,05fi 
Cultlvator, corn, Bottorff & Conyers . . . . . . . . . . . . . . . .  4.4�,946 
Cutter. See Band cutter. 
Cutter bar for headers, double, Plumtree & Ton-

net . . .  " . "  . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  4<13'()O'l 
Decorticating machine. J. T. Stewart . . . . . . . . . . . . .  442.73.� 
Dental mallet, W. H .  Dibble . . . . . . . . . . . . . . . . . . . . . . . . 442.768 
Die. See Screw cut.ting die. 
Dish washing machine, A. D. Miller . . . . . . • . . . . . . . . •  442.�Otj 
Door check, E. Chapman . . . . . . . . . . . . . . . . . . . . . . . . . . . . 442.\15:-) 
Door cbeck. T. D. Morris . . . . . . . . . ; . . . . . . . . . . . . . . . . . . . 4-l2.98f.J 
Door cbeck, H. W. Struss . . . . . . . . . . . . . . . . . . . . . . . . . . 442,759 
Door hanger. C. W. Bullard " . "  . . . . . . . . . . . . . . . . . . . . .  442,�50 
Door. sliding. J. R. Bodell . . . . . . . . . . . .. . . . . . . . . . . . ... . 442.944 

B��y.
gbJe�q�a;,I;;�r. Itoc�' Prm�hay . . . . . . . . . . . . . . . . . .  <142,960 

Drum, hot- air, E. 1\ Wbiting . . . . . . . . . . . . . . . . . . . . . . .  442,846 
Dryin;: apparatus, A. Guillaume . . . . . . . . . . . . . . . . . . . . 442.806 
Dye. �' C Wei.s . . . . . . . . " . . . . . . . . . . . . . . . . . . . . . . . . . . .  44.1.026 
Dye. bl ue. Holfmann & Weinberg . . . . . . . . . . . . . . . . . . 4<12,680 
Dyeing apparatus, hide. J. Kristen . . . . . . . • . . .  u • • • •  44�.62S 
Dynamite, W, D Borland . . . . . . . . . . . . . . . . . .  " . . . . . . . .  440.0;]5 
Effervescin..c drink! or other liquids. draught 

tube for. W, P. Clark . . . . . . . . . . . . . . . . . . . . .  <142,611 
Electric and gas lighting. bracket for combined, J. G unn . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 442,666 
ElectriC condu.ctors, underground conduit for� J .  

S .  D11 Bois . . . . . . . . . , . . . . .  " . . . . . . . . . . . . . . . . . . . . .  ' 442.868 
Itlectric cut out. Cartwright & Potter . . . . . . . . , . . . .  <4",(168 
�Jlectric heater. C. H. Talmage. . . . . . . . . . . . . . . . . . . 442,649 
ElectriC l ight holder • .  1. B. Moore . . . . . . . . . . . . .  , ' , .  442,685 
Electric machine or motor. dynamo, N. H. Edger-

ton " , . . . . . . . . .  " . , " ' ,  . . . . . . . . . . . . . . . .  , . . . . . .  " " . , '  442,870 
Electric meter, A. W. Meston . . . . . . . . . . . . . . . . . .  . . 442,705 
Electric motor and cloth cutting machine, porta-

nle. E. D. WeyburD , . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  442.6/ii 
ElectriC motors, magnetiC sbield for. C. J. Van 

Depoele . .  . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . " 4<13.019 
Electric motors� re�mlation of. E. W. Rice, Jr • . . . .  442,668 
Electric switch. J. O'Brien . . . . . . . . . . . . . . . . . . . . . . . . . 442,996 
Elevator. See Sucker rod elevator. 
Elevator, Martin & Hadstate , . . . . . . . . . . . . . . . . . . . . . . . 442,6R2 
Emery wheel dressing tool, A. A. Reed . . . . . . . . . . 442.782 
Engine. See Carding engine. Gas engine. Gas 

motor engine. High speed engine. Rotary 
enlline. Steam engine. 

Engine. J. C. H. Stut . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  , 442.8'35 
Engine connection. P. Hartrarupf . . . . . . . . . . . . . . . . . 443,046 
Engines. shut-off device for, Conroy & Fuhrman . . 442.956 
Engines, wheel for road, R. B. Page . . . . . . . . . . . . . . 442.780 
Envelope, J. WesL . . . . . . " . . . . . . . . . . . . . . . . . . .  442,8'0. 442.842 
Envelope machine. J. West . . . . . . . . . . . . . . . . . . . . . . . . . . 442.839 
Envelopes, making. J. West . . . . . . . . . . . . . . . . . . . . . . . . . 442,841 
Extension table. L. O ppenheim . . . . .  . . . . . . . . . . . . . . .  442,997 
�"abric. See Woven pi le  fabric. 
�'aucet. can. G. J. Record . . . . . . .  , . . . . . . . . . . . . . . . . . . . 442,916 
�'eed grillder. lll. D. Phillips . . . . . .  " . . . . . . . . . . . . . . . .  , 443,000 
Fence, A. F. DiCkey " . .  , . . . . . . . . . . . . . . . . . . . . . .  " ,  , , <l42,76� 
}I'ence post. L. F. Norton . . . . . . _ . , . . . . . . . . . . . • . . . .  442.6.% 
Fence post anchor� If. Underwood . . . . . . . . . . . . . . . . . 413,018 
Fences. machine for making iron picket, H. O. 

Nelsen " . "  . . " . . .  " " " "  . . . .  , , "  " "  . . .  " " , 442.82 
Fibrous plants, machine for treating, H. H. Coles 443.037 
File. paper, W. Scheu . . . .  " . . . . . . . . . . . . . . . . . . . . . . . . . .  <142.821) 
Filter or separai',or� oil, J. J ohnson . . . . . . . . . . . . . . . . . > 442.896 
Filtering apparatus, water, J. H. Blessing . . 442,60J ,  442.tiO'l 
}I"'inger ring, F. A. Schlo8stein . . . . . . . . . . . . . . . . . . . . . . 442.757 
�'i re escape. E. W. Dixon " . . . . . . . . . . . . . . . . . . . . . . . . . .  442.g61 
Fire pal l ,  L. Lincoln . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  442.902 
Floor clamp. lG. H. Burnson . . . . . . . . . . .  - . . . . . . . . . . . . .  442.607 Foot rest for use in shoe stores, J. K. Phil lips • . . . .  442.781 
Forginu- apparatus, J K ennedy . . . . . . . . . . . . . ... . . . 442,H),J 
I<'orging pi pe coupling blanks, die for, T. J. Bray .• 442,605 
}i'rame. See Hammer frame. 
li'reezing and reiri2eration, machine for produc-

ing arl ltlcial R (l Ward " . . .  , , '  . . . . . . . . . . . . .  44�.020 
B'reight hafldHn,eo machine. M, F. C. O'Brien . . . . . . . 44B.OM 
F'ruit gatherer, Emerson & Starbird . . . . . . . . . . . . . . . . 442.702 
Fruit /latherer. D. B. & H. W. Randall . . . . . . . . . . . .  <l42,&'l9 
Fruit gatherer. W. B. B. Walker . . . . . . . , . .  , . . . . . .  , . .  442,928 
�'unnel,  W.  R. Cole . . " . .  " . . .  " . . . . . . . . . . . . . . . . .  " .. . .  442.;'57 
Gauge. See Water gauge. 
Game apparatus. S. A .  Darrach . . . . . . .  _ . . . . . . . . . . . , 44a.07:l 
Game apparatus. M. A. Greene . . . . . . . . . . . . . . . . . . . . . .  442,61 
Garbage receptacle, dumping. Stockbridge & 

Randall . . . . . . . " . "  . . , , "  " . " "  . . . . . . . . . .  " . .  " 443,060 
Gas burner, H. Cox, Jr . . . _ . . . . . . . . . . . . . . . . . . . . . . . . . . . 442,863 
Gas engine. rotary: J H. lIJichler . . . . . . . . . . . . . . . . . . . 442.963 
Gas motor engine. J .  Taylor . . . . . . . .  . .  . . . . . . • . . . .  443.082 
Gas producers feed device for. C. W. Bildt . . . . . . . . 442,6io 
Gaseous products. apparatus for utilizing wal5te, 

Biedermann & Harvey. . . . . . . .  . . . .  . . . . . . . . . . . . . .  442,600 
Gate. See Railway gate. 
Gate. M. B. Mill • . . . .  " . " " ,  . . . . . . . . . . . . . . . . .  " . . . .  442,756 Gelatine plates, manufacturing highly sensitive 

isochromatic, 1 1 .  W. VogeL . . . . . . . . . . . . . . . . . . . . .  442,741 
Generator. See Steam � generator. Steam and 

hot water generator. 
Glass bottles. apparatus for the manufacture of. W. Ambler . . . " . " " " ,  . .  , , , , , .  " . ,  . . . . . . . . . . . . . . .  4<13.0:13 
Glass mould, C. E. Beam _ . . . . . . . . . . . . . . . . . . . . . . . . . . . . 442,5911 
Glass press, S. Hipkins. Jr . . . . . . . . . . . . . . . . . . . . . . . . . . 442,�JO 
Glassware. apparatus for reheating" and finishing, 

M. R. CaldwelL . . . . . . . . . . . . . " . . . . . . . . . . . . . . . . .  " 442,800 
Governor, engine, M. A .  G reen . . . . . . . . . . . . . . . . . . . . . . 442,774 
Governor, gas en�lDe. Barrett & Daly . . . . . . . . . . . . . . 443.064-
Grader, road. J. M, Holland " . " . " " . "  . . . . . . . . . . " 442.�75 
Grain cleaning machine. Gilbert & Richardson . . . .  442,805 
Hrain meter, F. H. Richards . . . . . . . . . . . . . . . . . . . . . . . . . 442.718 
Grinder. autamatic sClsbors, �.,. Visscher . . . . . . . . . . . 442.788 
Grinding mi l l ,  G. A Youn� . . . . . . . . . . . . . . . . . . . . . . . . . .  44�,842 
Harne fastener, J. H. Parmelee . . . . . . . . . . . . . . . . . . . . . . 442,824 
Hammer tramp, J. Kennedy . . . . . . . . . . . . . . . . . . . .  442,898 
Handle. See Casket handle.  Pendent handle. 

Tea or coffee pot handJe '1 001 handle. 
Han�er. See Door hanger 
Harvester, corn. J A Stone . . . . . . . . . . . . . 442.92 
Harvesters. grain carrIer for self oinders for, P. 

S. Wynne" . " . " , . .  " "  . . . .  " . . . . .  " . . . .  4<13.031 
Harvesting machine register. J. W. Baumgard-

ner . . . . . .  " " "  " "  . . " . . . . . .  " . . . . . . . . . . . . . . . . " . , 442 ,709 
Hay carrier. G. Nichol., Jr . . . . . . . . . . . . . . . . . .  " "  4<12.&% 
Hay rake. W. \I .  Brinkerholf . . . . . . . . . . . . .  " . . . .  " "  «2,794 
Hay slirig. A. Gype " . " " " ,  " "  . . . . . . . . . . . .  " .. " <1<12.619 
Heater. Aee Electric heater. Hot water heater. 
H eater, Landers & Kermm • •  Jr . . . . . . . . . . . . . . . . . . . . . . 442,901 
High speed engine. J. F. Sleat . . . . . . . . . . . . . . . . . . . . . . . 442,708 
Hinge. blind. L. Porter . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 442.689 
Hlnue, spring, F. W. Hoefer . . . . . . . . . . . . . . . . . . . . . . . .  443,078 
Hinge, spring, M. Redlinger . . . . . . . . . . . . . . . . . . . . . . . . 44.'1,057 
Hinges, making', G. P. Whittlesey . . . . . . . . . . . . . . . . . . . 442�65(i 
Holder. See Copy holder. ElectriQ light bolder. 

Paper holder. Pen bolder. 
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4 1 0  Jtitufifi t !mtritau. 
Horseshoe nallS, machine for forging, C. E. Sights, pendulum indicator for, M. Nelson . . . . . . . • .  442.908 

Moore . . . . . . . . . . . . . . . . . . . . . . . . . • • • . . . • • • • • • • . • • .  ' 0  442.987 SIgnal rods. anti�frictlOn gUide for. H. Johnson . • •  442,810 
Hot water boiler. D. L. Dwinnelt . . . .  o • • • • • • • • • • •  0 • • •  442,70l Signaling device for moving vehicles. electric, 
IIot water heater, G. W. 8, A. 'V. Walker . . . . • • • • • •  442.651 Depp & MunD • • • • . . . . 0. , " . • • • • • • • • • • • . • • • • • • • • .  443,074 
Hydrocf:lrboll burner. H. N. Davis . . . . • . . . . • . . . • . . . .  442.950 Sink strainer. H. Pfotenhauer . . • • • • • • • • • • • • • . • • • • • • •  442.9!¥.J 
Hydrocarbon oils. refining, Gardner & Harris . . . . .  442,f"02 Siphon for cans, J. �-'. Thompson . . . . . . . . . . . ' . • • . • • . . 442.696 

Inside Paget each In.�rtion • • •  '7:1 cents a line. 
Back Paae. each insertion - • - $ 1 . 0 0  n. line. 

popular Eooks 
Hydrometer. A. Eichhorn . . . . . . . . . . . . . . . . . . . . . . . . . . .  442,962 Smoke and sp�rk conductor, 1 .  J .  Hartford . . . . . • . •  442.ti86 
Ice cream freezer, J. C. Beard . . . • . . • . • . . . • . . • • . . • • •  442.H59 Rmoke consumer or burner. J. W. Fry . . . . . . . • • • • • •  442,677 
I ce cream freezer. F. C. Wilsey . . . • • . • • . . . . . . . . • . . . • •  442,742 Snatch and tackle block, H. V. Hartz • • • • . • • • . • • • • • 442.679 
indicatmg and telephone systemt combined elec.. Spinning spindle and its support, R. White . . . • • • •  442,655 

trIC, H . •  J. I laight. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  442,88.1 Spring, J. W. Cloud . . . . . . . . . . . . . . . . . . . . • • . . . • • • . . • • • . .  442,,21 
Indicator. See Station Indicator. Sprinkler. See Street sprinkler. 
Insect trap, J. rr. Tate . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  442,650 Stage apparatus, N. Burgess . . . . . . . . . . . . . . . . .. 442.796, 442,797 
Insulator. trol ley hne. \V. M. Ramsey . . . . . . . . . . . . .  443,005 Station indicator, L. Casper . . . . . . . . . . . . . . . . . . . .. . . . .  442,610 
Joint. See Puzzle jomt. Railway rail joint. Steam and hut water generator, electriC, E. 
Jointed post and manufacture of the same, W. A. Abshagen . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 442.933 

McCallum . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .. . . . . 443,053 Steam bOller, T. E. Button . . . . . . . . . . . . . . . . . . . . . . . . .  442.liIl8 
Journal box, H. Marshal 1 . . . . . . . . . . . . . . . . . . . . . . . . . . . . 442,6.'H Steam boiler, .K Fales . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 442.967 
Journal box. \V. S. Sharpneck . . . . . . . . . . . . . . . . . . . . .  � .  442.831 Steam engine, F'. M. Metcalf . . . . . . . . . . . . . . . . . . . . . . .  442,005 
Journal cap. W. A. Shank . . . . . . . . . . . . . . . . . . . . . . . .. . .  442,786 Steam generating device, E. ��ales . . . . . . . . . . . . . . . . . . 442.966 
Key. See Reversing key. Steam generator. Cameron & Schumaker. . . . . . . . .  44;).067 
Keyboard instruwents, mechanism for playing, F. Stone grmding wheel, G. B. Eckhardt . . . . . . . . . . . . . .  442.801 

Nabse . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  443,003 Stopper. See Bottle stopper. 
Knife for cutting and scoring pasteboard, Saltz" Store /Service apparatus, Dunn & Walters . . . .. . . . . . 

korn & Nicolai . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  442.738 Stovepipe thimble. A. �·aIrgrieve . . . . . . . . . . . . . . • . . . •  4 
I{nitted cap, J. Stohr . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  4(2,921 Stoves. cap ror. Strickle & Mastin. . . . . . . . . . . . . .  . 
Knitting seines. gi l l nets, etc •• mesh plate for, N.. Straw stacker, M. IIeineke. . . . . . . . . . . . . . . . .  . . . . . . . . .  42.148 

D. Sollers . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  442.787 Straw stacker, Sattley & Heinecke . . . . . . . . . . . .. . . . .  442.750 
KnOb, alarm, I�. C. Garl ick . . . . . . . . . . . . . . . . . . . . . . . . . . .  442.80.1 Straw stackert B. Stephan . . . . . . . . . . . . . . . . . . . . . . ... . 442,751 
J�amp, elect.ric arc, J. E. (HIes . . . . . . . . . . . . . . . . . . . . .  442.tH7 Street sprink ler, Stiebel & Kisinger . . . . . . . . . . . . . . . .  442.834 
J.Jamp extinguishing mechanism. II. D. Hmks • . . • .  442,760 Sucker rod elevator, H. Bickel . . . . . . . . . . . . . • . . . .

.
. . •  442,9l2 I .. amp extinguiahing mechanism, J. IIinks . . . . . . .  u 442.7bl Switch. See Electric switch. Railway switch. 

J.Jamp, portable electriC. Fltz Gerald & Hough . . . •  442.B69 Trolley switch. Trolley line SWItCh. 
l"amp, regenerative ga�. L. A. Cooper . . . . . . . . . . . . . . 442.f:iU Syringe, E. Bartsch . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . ... . 443,083 
Lamps, handle for brakemen's, \Y. II. Brady . . . . . .  442.852 rrable. See Extension table. 
Latch, 'r. :::';� Sholl ler . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  442.73!:J Table and quilting- frame, combination, J. Hof. 
I,atch and lock combined, F. Keil . . . . . . . . . . . . . . . . . . . 412,982 mann, .Tr . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  443.079 
IJatch. Ilate. G. T. Ranger . . . . . . . . . . . . . . . . . . . . . . . . . . . . 442.1146 Tanning process, A. F. KruE'cer . . . . . . . . . . . . . . . . . . . .  442.684 
Lathe, G. A. Brodin . . . . . . . . . . . . . . . . . . . . . . . . . . .  u . . . . .  442.ti62 'rea or co1fee pot handle. G. W. Knapp . . . . . . . . . . . .  442,000 
I.Jathe cutting tool. H. J. Moreland . . . . . • . . . . . . . . . • .  442,!-l07 Telegraplnc lInd telephonic exchange, system of, 
Lead by electrolysis, desi1 verizIn�. T. D. Bottome 442,fJfil SmIth & ChIlds . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  442.734 
Lead, manufacture of white. G. Bischof . . . . . . . . . • •  442.�143 Telegraphy. Hummel & Graham . . . . . . . . . . • . . • • . . . . •  442,808 
J.Jedger, petty. E. L. Reynolds . . . . . . . . . . . . . . . . . . . . . . .  44;{.OO7 'relephone ci rcuits, means for reducing inductive 
T.Jetter bOX, E. ir'. h insey . . .  . . . . . . . . . . . . . . . . . . . . . . . . 442.U83 disturbances in. J.  J. Carty . . . . . . . . . . . . . . . . . . . .  442.856 
LightnIng. protecting buIldings from, N. D. C. Telephonf>. train. R. S. Carr . . . . . . . . . . . . . . . . . . . . . . . .  442,799 

Hodges . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  44:i.048 'l'emperat ure regulatort J. F. McElroy . . . . . . . .. . . . . .  442,!¥.lO 
Liniment, D. Meinen . . . . . . .  . . . . . . . . . . . . . . . . . . . . . . . . 442,661 rrhermometer, metallic. H. J .  Haight. . . . . . . . . . . . .  442,879 
Liquids. apparatus for sprmkhng and cooling, J. rrhermometric records. system for indicating, H. J. De K inder . . . . . . . . . . . . " . . . . . • . . . . . . . . . . . . . . . .  442.865 J . llai"ht . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  442.880 
Lock. See nag lOCk. Nut locl{. Permutation Thill coupling. }J. P. Burt . . . . . . . . . . . . . . . . . . . . . . . . . . . 44;{.OOO 

lock. 8eal lock. Vehicle seat lock. rrhi l l coupling, 'J'. A. 'Vatrous . . . . . . . . . . . . . . . . . . . . .  443.021 
Locomotives. driving mechanism for, J. M. Thill couphng. W. Wheeler . . . . . . . . . . . . . . . . . . . . .. . . . .  442.!13O 

McMaster . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 442.821 'rhill support, A .  Dillenbaclt . . . . . . . . . . . . . . . . . . . . . . . . .  442,806 
J,ocomotives. exhauRt nozzle for. J. J. De Lancey 442,767 1'ie. See Bale tie. 
Loom for weaVIng sl l k  ribbon or fringe, glass bar 'l'inware. handle for. Cutts & Scates . . . . . . . . . . . . . . . 44'l.039 

bracket for, W. II. Schleicher . . . . . . . . . . . . . . . . . . .  412,727 1.'lfe. velo<:'i pede. A .  S. Bowley . . . . . . . . . . . . . . . . . . . . . .  442.!l48 
Loom temple, D. Durldn . . . . . . . . • • • • . . . . . . . . . . . . . . . .  442.741 Tire. wheel, Elliott & Richards . . . . . . . . . . . . . . . . . . . . . 442,730 
IJubricator. F. G. Hubbard . . . . . . . . . . . . . . . . . . . . . . . . . .  442,624. Tool handle, J. Swan . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 442,670 

��:ft�i
i
g�i������1�:: �: J.isg3lr'I: : : . : : : : : : : :  : : : � : :  l!�:�� �ggLl��ne<IJ���r�.eW?�.Ew�o�:�1: ·::::::::::.4�i3.02!l: !:�:gM 

Measuring Instrument. electrical. E. 'Veston . . . . . .  442,843 Tool f.harpemnll, coin-and-slot-machine for, E. C. 
Mechanical movement. J. Patterson . . . . . . . . . . . . . . . . 442,998 PhillIps . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  443.001 
Metal articlas, apparatus for making hollow, T.. Torpedo nets. attachment for supporting, W. P. 

James . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 442,895 Bul l ivant . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 442,951 
Met
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Meta.l dril1, hand. A . L. Stanford . . . . . . . . . . . . . . . . . . . . 442.647 1.'oy. rotating, P. Kennedy. Jr .• et al . . . . . . . . . . . . . . .  442.683 
Meteorological indl<:'ations, means for the trans- rl'rap. See A n imal trap. Insect trap. 

mission of. II. J. Haight . . . . . . . . . . . . . . . . . . . . .. . . . . 442.881 rrrolley l ine switch. W. M. Ramsey . . . . . . . . . . . . . . . . . . 443.004 
Meter. See Klectrie meter. Grain meter. '1'rol1ey switch and trip. electric. R. C. Hopson ... . .  442,fi2a 
Mill . See Grinding mi l l  Saw mill. Trousers stretcher. J. A. Traut . . . . . . . . . . . . . . ... . . .  442,926 
Mill ing machine. A. Holmquist . . . . . . . . . . . . . . . . .. . . . .  442,6&1 Truck, W. 11'. Hite . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  442.981 
. \ I ould. See G lass mould. 'rruck. stove, W. P. Randan . . . . . . . . . . . . . . . . . . . . . .  442.825 
:\ Iop wringer, J. lfrost . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  442,77:) 'l'ypewriter cabinet9 M .  Bancroft . . . . . . . . . . . . . . .. . . . . 4J<!,h.� �1g1��� Ps�eiil:gfr�����J�.

r obtaining, J .  Bourne 442,793 :r.;g::�tir�:�:g�h��,hD:'h.A& rt:riiarr: · : : : : . · : :  1!�:rJ1 
Mower. Jones & Wedlake . . . . . . . . . . . . . . . . . . . . . . . . . . .  442.811 rl'y pewriting machine. F. Myers . . . . . . . . . . . .  442.819. 442,820 
Multiple circuit closer, H. J. Haight . . . . . . . . . . . . . . . 442.882 'rypewritmg machine. J. N. Williams . . . . . . . . . . . . . .  442,697 
Music boxes, etc . • regulator for motors for, L. 'l'ypewritillg machines. inking pad for. H. Abbott 443.032 

KamplChe . . . . . . . . . . . . . . . . . . . . .  ' . . . . . . . . . . . . . . . . . .  442,609 Typewriting machines, paper holding device for. 
MU8ical Instrument. M. J. N. Poussot . . . . . . . . . . . . . . 4A2.913 M. G. Merritt . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 442,633 
Nail head, ornamental. O. fI'. \Vegener . . . . . . . . . . . . .. 442,838 Typewriting machines. roller or platen for, G. C. 
Nail making machine. L. Goddu . . . . . . . . . . . . . . . . . . . .  443,077 Blickensderfer . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 442,603 
Nozzle. vaporizing spray, W. "\Yainright . . . . . . . . . . . . 4H,762 UmbreJIas, combmed protection case and drip 
Nut lock, S. Gissinger . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 442SI; 0 ferrule for, A. McKevit . . . . . . . . . . . . . . . . . . . . . . . . . .  442,991 
Nut lock. W. C. Roby . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 442,642 Valve. balanced s l ide, J. Baird . . . . . . . . . . . . . . . . . . . . . .  442.699 
Nut shel l severing machine, G. W. Woodside .. . . . . 442.657 Valve for steam radiators, nil'. J. Poulson . .  442,91l. 442.912 
Oil can. J. A. RaleiU"h . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  442.t�l8 Valve operating mechanism. Wel lman & Hyatt . . . 442,929 
Oil, device for col1ect IU!! drip, J. Gross . . . . . . . . . . . .  442.Bn Val -;re seats, tool for operating upon, J. Murphy . .  442,818 
Ordnance, recoil check for heavy, H. Schneider . .  44-2,!-119 Valve, slow closing. G. B. Moore . . . . . . . . . . . . . . . . . . . . 443,052 
Ore pulverizer, A. Hendey . . . . . . . . . . . . . . . . . . . . . . . . . . 44'? B74 Vapor burner. It.]. G. Mummery . . . . . . . . . . . . . . . . . . . . . .  442,693 
Ore reducing apparatus. D. Brennan. Jr . . . . . . . . . . . . 442.7(i..; Vehic le propeller. A. C. Mather . . . . . . . . . . . . . . . . . . . . .  442,005 
Ore separator, magnetic. (;. S. Finley . . . . .  .443.042. 44,�.OH Vehicle running gear. J. E. Steele . . . . . . . . . . . . . . . . .  . 
Overshoe clasp. H. J. Kistler . . . . . . . . . . . . . . . . . . . . .  44J.tj27 Vehicle seat lOCk. C. }t�. LIttle . . . . . . . . . . . . . . . . . . . . . .  44 
Paper holder and eutter, ront A. G. A. Palm . . . . . . .  4 12,)-;2:i VehIcle seat lock, J. Sherlock . . . . . . . . . . . . . . . . . . . . .. . .  4 Pavement, Ji\ C. Schmidt . . . . . . . . . . . . . . . . . . . . . . . . . . . .  442.784 Veh ICle wheel • .  1. A. A Rhford . . . . . . . . . . . . . . . . . . . . . . . 44;�, 
Pen, fountain. P. B. Smith . . . . . . . . . . . . . . .  , . . . . . . . . . . 442.644 Veh lc le wheel. V . }i'. Mogk . . . . . . . . . . . . . . . . . . . . . . . . . 442,779 
Pen, fountmn. I�. Tyrrell . . . . . .  . . . . . . . . . . . . . . . . . . .  ·ua,017 Vehicles, automatic recording apparatus for, J. 
Pen holder. fountain. �.}. Tyrrell . . . . . . . . . . . . . . . . . . . .  4,13,016 Bellll :osich . . . . . . . . . . . . . . . . . . . . . . . . . . .. . . . . . . . . . .  442,849 Pens. brusheb. etc .• absorbent device for clean- Velocipede. S. �Jll iott . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  4�2.663 

ing, H. B. Helfi·rich . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 4.f2,883 Yelocipede, J .  \V .lames . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 442,980 Pencil. magazine. D. A. Keizer . . . . . . . . . . . . . . . . . . . . . .  4 1 '?,i;).t Vent box. W. I�. Warner . . . . . . . . . . . . . . . . . . . . . . .. . . . . 442.789 
Pendent handle. F. \V. Smll h . . . . . . . . . . . . . . . . . . . . . . 44j.0 1 3 Vent i lator fo!' carriages or moving vehicles, A. 
Permutation lock. A .  Metzger . . . . . . . . . . . . . . . . . . . . . . . 442.';'78 'V. J . Swindells et al . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  442.924 
PIano tuning apparatu�. A. }i'e l ld in . . . . . . . . . . . . . . . . .  44-{,OH Veterinary obstetrical instrument. S. Hartzell . . . .  4�2,8S7 
Pills, device for facilitating taking. J . Yates . . - . . . .  H2.G93 Votmg booth. folding. A. W. Elsner . . . . . . . . . . . . . . .  442.6H4 Pinchers, lasting, F. \V. WhItcher . . . . . . . . . . . . . . . . .  1-P2,Sa 'V ag-on seat, \V. L Hunt . . . . . . . . . . . . . . . . . . . . . . . .. . . . .  442,977 Pipe cou pling. \V. Bowers . . . . . . . . . . . . . . . . . . . . . . . . . 442.!147 Wagon seat suppo-rt. W. I. lIunt . . . . . . . . . . . . . . . . . . . .  442,i)78 Plpe couplmg. H. B. \Vard . . . . . . .. . . . . . . . . . . . . . . . . . . . 4J:!$:i7 Warmmg and ventilating, apparatus for, �". A. 
PI
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.�:��: : : : : : : :  ��:� Planter, corn, N. V . .  Moore . : .  . . . . . . . . . . . . . . . . . . . .  442,UhS \Vater wheel .  T. A.. McDonald . . . . . . . . . . . . . . . . . . . . .  442,694 Plaster slabs, mould for makmg. fJ.\ Curran'442,957. 442.fl58 �� :���!�.JgT�in�b� ·ii: Coc;ley: : : : : : : : : :  : : :.:442�722 'to !1�:¥�� Plow. C. E. Tower . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  ·U:!,li71 'Veigher, Jlrain, CooJey & Richards . . . . . . .  442.859 to 4-12,861 Plow. sul l{y. C. E. Tower . . . . . . . . . . . . . . . . . . . . .. 442.672. 442,l iH 'Veigher, grain, F. H. Richard!o1. 

Pole, pike, A. E. Creigh . . . . . . . . . . . . . . . . . . . . . . . . . .  443,038 442.712 to 442,714. 442.n7, 442,719, 4i�.720 Post. 1'-iee Fence post. Jointed P0st. � WeIgher regulator, grain. F. H. Richards . . 442.715. 41-�,716 Potato masher. J. S. Blinn . . . . . . . . . . . . . . . . . . . . . . . . . . 442.850 \Velding metals electrically. C. L. Coffin . . . . . . . . . 442.flfi4 Pottery articles while burning. suspending, II. � Well sinking apparatus. M. T. Chapman . .  44;).070 to 443,072 
Br'.mt . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 442,804 \Vel1 s, apDaratus for and process of sinking, M. Power. See Motive power. Sea and wave T. Chapman . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  443.069 
power. Wheel . See Car wheel. Stone grinding wheel. Power transmittlng mechanism,  J. II. Horne . . . . . .  443.080 Vehicle wheel. Water wheel. Press. See Capsule press. Glass press. Printing \Vheel. \V. Shendon . . . . . . . . . . . . . • • . . . . . . . . . . . . . . .  , . 442,832 

Prii:�;:,�· composing stick ;  J. G. Webster . . . . . . . . . .  442.7� ��:����:tc:ti:�
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. .  :::: .... : .. :::· : : ��:� Printing apparatus. W. 11 .  [(err . . . . .  _ . . . . . . . . . . . . .  44:).0')0 \Vood and other compressible material. machme Printing machine. address, E. Woodward . . • . . . .  442.732 for ornamenting, E. W. A lleigh (r) • • • . . . . . •  . . . 11,13.3 Printing machme delivery apparatus. C. B. Cot- 'Voven pile fabric, J. Reixach . . . . . . . . . . . . . . . . . . . .. . . 442,749 tr�ll . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .. . . . . . . 44? 862 Wringer. See Mop wringer. PrInting press, M. H. Sly . . . . . . . . . . . . . . . . . . . . . . . . . . . . 44 :1,012 
Printing press, plate. Kidder & H::endall . . . . . . . . . . . .  442,776 
Prope l ler, feathering. Baxter & Cross . . • . . . . . • . . . .  442.791 
Propeller, marine. H. Dock . . . . . . . . . . . . . . . . . . . . . . . . . .  442.614 
PropuIMion. marine. H. Dock . . . . . . . . . . . . . . . . . . . . . . . . 442.615 
Puzzle joint, I I .  Weisse . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  442.f\53 
Railway construction. street. R. T. White . . . . . . . . 44;).021 
Railway crossing, automatic cable. Kellogg & 

Cox . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . • . . . .  442.704 
Railway gate, M. B. Mills . . . . . . .  . .  . . . . . . . . . . . . . . .  4-t2.7f),� 
Rai lway rail brace. Shumaker & J.Jawrence . . . . . . . 442.64;) 
Railway rail joint, P. H. Fontaine . . . . . . . . . . . . . . . . .  4H.076 
Railway switch, J . •  J .  Hill . . . . . . . . . . . . . . . . . . . . . . . . . . . .  442,75;� 
Railway switch, automatict J. R. Matthews . . . . . .  442.904: 
Railwav train order signals. stylus holder fort A .  ]<' .  Mi l l s  . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 442,707 
Raiiways. etc . •  apparatus for clearing the rails of, 

Nobes & Jackson . . . . . . . . . . . . . . . . . . . . . . . . . . . • . . 442,99a 
Railways. construction of road beds of street, 

Watnss & 'l l eynernann . . . . . . . . . . . . . . . . . . . . . . . . . . 442.H52 
Rnilways. trolley switch for electric, J. Jones .. . . . .  44.3,081 
Rake. See Hay rake. 
Register. See Cash register. Harvestin� ma-

cbine regIster. 
Reg'ulator. See Scale regulator. Temperature 

regulator. 'Weigher regulator. 
Regulator, N. C. Locl<e . . . . . . . . . . . . . . . . . . . . . . . . . . . . 443,051 
ReverRing key. 11�. A. Colby . . . . . . . . . . . . . . . . . . . . . . . . .  442,800 
Ring. See lfinger ring. 
Roads. constrnction ot, :K A. Stare . . . . . . . . . . . . . . . . .  44:),059 
Rock drill, C. Franke . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  442,7:n 
Rock dri l l  bits. machine for making. 8. C. Lewis . •  442.692 
Roller mills. feed rellulator lor, D. Brennan, Jr . . .  44-2,';'66 
Rolling skeips for makmg pipe couplings, rolls 

for. '11, J. Bray . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 442.606 
Roofln". E. Schumacher . . . . . . . . . . . . . . . . . . . . . . . . . . .  442.!l20 
Rotary engine. A. Meyer . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  442.634 
Routing machine. V. & J. Royle, Jr . . . . . . . . . . . . . . . . . 442,R26 
Ruling machme. paper, L. S. Bigelow . . . . . . . . . . . . . .  443,065 
Saw jointer. it. E.  Poi.ndexter . . . . . . . . . . . . . . . . . . . . . . .  442.fi8S 
Ra.wmill , M. K Griswold . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  442,655 
Sawmi l l .  band. S. R. Smith . . . . . . . . . . . . . . . . . . . . . . . . . . . 442.645 
Scale, price indicati ng weighing, C. A. Fairand . . . . 442,87:l 
�cale regulator. gram. F. H. Rio'Jhards . . . . . . 442.640, 442,711 
Screen. See Wmdow screen. 
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(i-Iasflware. J .  G. IJyon . . . . . . . . . . • . . . . .  0 • • • • • • • • • • • • • • • •  20,411 
Panel. A. B. Cameron . . . . . . . . . . . . . . . . . . . . . . . . 20 • .na to 20,416 
Radiator. L. R. Blackmore et aZ . . . . . . . . . . . . . . . . . . . . . 20.409 
Roofing tile. G. H. Babcock . . . . . . . . . . . . . . . . . 20,401 to 20,4118 
Stove, heating, J. K. McLaughlin . . . . . . . • • . . . . . . . • . .  20,418 
Type, font of printing, R. Gnichwitz . . . . . . . . . . . . . . . . 20,417 

TRADE MARKS. 
Blue for laundry purposes, ball. O. J. Gude & Co . . . 18,708 
Button. clasps. and spring fasteners for Jlloves and 

apparel. Consol Idated Ji""8stener Company . . . . • . .  18.707 
Cards. playing, Russell & Morgan Prmting Com-

pany . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 18.704, 18.705 
Cases for packing toilet outfits, l.Jondon Toilet Ba-

zar Company . . . . . . . . . . . . . . . . . . . .  . . . . . . . .  . . . . . .  18,700 
Cement for building purposes, McLean & Com-

pany . . . " . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  13,'701 
Disinfectants, Schulke & Mayr . . . . . . . . . . . . . . . . . . . . . .  18,717 
}i'lour. C. C. Washburn's Flouring Mills Company . .  18,712 
Hose and machine beltin/iC, hydraulic fire, New 

Jersey Car Spring and Rubber Company . . . . . . . .  18,7(Xl 
Lime water preparations, T. Metcalf & Co . . . . . . . . . .  18.716 
Medicated tablets for female diseases. G. L. IP. 

Ha"er . . . . . . . . . . . . . _ . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  18.713 
Metals. polish for, J. C. PauL. . . . . . .  . . . . . . . . . . . . . .  18.70:1 
Paper, envelopes, blotters, pens, pencils. sealing 
perf:�e���ii���J.
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Pine essence for external use in disease, G. & ti. 

Stern. . . . . . . .  . . . . . . . . . . . . . . . . . .  . . . .  . . .  . . . . . . . .  18.710 
Remedy for catarrh, J. Stackhouse . . . . . . . . . . . . . . . . . 18,718 
Remedy for epilepsy and other nervous diseasefl, 

S. A. Richmond . . . . . . . . . . . . . . . . . . . . . . . . . . . . .. . . . . .  18.714 

The above are charges per agate line-about eight 
words per line. This notice shows the width of the line, 
and is set in agate type. Engravings may head adver
tisements at the same rate per agate line, by measure
ment, as the letter press. Advertisements must be 
received at publication office as early as Thursday morn .. 
mg to appear in next issue. 

U S E A DAMANT WALL PLASTER 
It is liard, !Jen.e, and Ad. 

he�ive. Does not check or crack. 
, It is impervious to wind. water, 

and dIsease germs. It dries in a 
few hOUfS. It can be applied in 

kind of weather. It is in gen
use. Licenses granted for the 

mixmg,using, and selling. 
Address A D A M A NT M FG ,  CO, 

309 E. Gell esee ,.t., 
�Yrncuse. N. Y. 

STEREOTYPING ;  THE PLASTER AN D 
Paper Processes.-Composition and preparation of the 
mould, the best alloys of metal and proper degree of 
heat, trimming and mending the plate, etc. A nlinute 
description of both processe�. with numerOllS illustra
tions. A paper of great intere�t to every printer. By 
Thomas Bolas, Il"C.S., F.I.C. SCIENTIFIC AMERICAN 
SUPPLEMENTS, 773 and 774. 10 cents each. 

Screw Cutting Auto_ matlC Cross Feed, etc. 

ICE·HOUSE AND COLD ROOM.-BY R. 
G. Hatfield. With directions for construction. Four 
engravings. Contained in SCIE�TIFIC AMERIOAN SUPprJE:;\lE�T. 59. Price "!O cents. To be had at this office 
and of all newsdealers. 

The Sebastian-May Co. 
Improved Screw Cutting 

�::��LATHES 
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Outfit s. Lathes on trial. Cata
logues mailed on application. 
165 to 167 Highland A 

SID N E Y, OHIO. 

ROC K  D R I L LS 
AIR COM PRESSORS,  

M I N I N G  AND QUAR RYING MACHIN ERY, 
Ingersol l - Sergeant Rock Dril l Co. 

No. 1 0  P A R K  PLACE, N E W  YORK, 

Send for Complete Priced Catalogue. 
;;:::;;;;;;;;;;;:;:;:::::�::. 

STEAM ENGINE. HOW TO MANAGE. 
By J. C. S �A very praCTIcal paper on the subject. How 
to fire with wood and coal, how to manage the water 
supply, how to clean the engine, how �o clean the supply 
pipe. how to gauge the pump, etc. WIth 12 1l1ustratlOns. 
Contained in Scn;:-';TlJj'lC AMERICAN SUPPLEMENT, No. 
7 ,17. Price 10 cents. To be had at this office and 
from all newsdealers. 

INJ'o��n'.!.re� �r'll�l�!'i�y �Y��!n[��'i��U�.:'d� 
All kinds first-class lathe, planer. and bench work. Par
ticular attention to special machinery, toolf<!, d ies, and 
press work. Safety COllstruction Co., 14.3 &. 145 Elm St., N .Y 

53 PRINTING PRESS. �ln!;�fl�t�� 
logue for two stamps. Kelsey & Co" Meriden, Conn. � P O P  S A F ETY V�LVE OI t'BI\1WATER RELIEF VALVE 

� ', IMPROVED STEAM GAGE ,. '" STEAM ENGINE INDIOATOR 
Shurie ne l J  f ' lt i lne \\' h i fl't le. and all 1nstruments 

used 1n connection with Steam, Air and \Vater. ;:-jole A gent::; Jor Clark'::; Llnen l!'tre Hose. 
�EW YORK. LOKDON. 

CRO�BY STEAM GAGE & VALVE CO. �I�'.��:':%"��: 

150 TON ICE MAKING PLANT.-DE-Screw f!utting die, C. P. Russell . . . . . . . . . . . . .  442.827. 442.828 
Screwdriver and bit holder. I.. M. Marsh . . . . . . . . . . .  442.7LO 

Remedy for bay fever. G. L. Wilms . . . . . . . . . . . . .. . . . . 18,711 
Remedy for the Rmallpox, J. L. Suasnavar . . . . . . . . . . 18.715 
Soap. McGi1fert & Wands . . . . . . . . . . . . . . . . . . . . . . .. . . . . . 18,709 

scription and illustration of the i ce making works and 
cold stores of the Linde BrItish Refrigeration Company. 
3 engravmg8. Contained in SCIENTIFIC AMERICAN 
SUPPLEM'''T, No. 7;., .  Price 10 cents. To be had at 
this office and from all newsdealers. 

Sea and wave power, J. Beermaker . . . . . . . . . . . . . . . . 442.909 
Seal lock, R. G. Baldwin . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  442.736 
Seat. See Car seat. Wagon seat. 
Seeder and rake. W. M. Brinkerhotfet at. . . . .  " _ . , , 442,795 
Separator. See Magnetic separator. Ore separa-

tor. 
Sewing machine, J. W. L. Scott . . . . . . . . . . . . . . . . . . 44:3,009 
Sewin£ machine buttonhole attachment, T. Pow-

ell . . . . . . . . . . . . . . . . . . . . . . . . . . . . . _ _  . . . • . . . . . . . . . . • . . . . .  442.695 
Sewing machine cabinet. A. S. Wass . . . . . . . . . . . . . . .  44:1.001 
Shingle fastenin", A. Sherman . . . . . . . . . . . . . . . . . . . . . 442,058 
Shi p's course and position indlcator. 1'anner & 

I,utz . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 442.925 
Shirt bosnm. � .... E. Mistrot . . . . . . . . . . . . . . . . . . . . . . . . . . .  442.98t.i 

Yarns and threads of all kinds. �"inlaysont Bous-
field & Co. . . . . . . .  . .  . . . . . . . . . . . . . . . . . . . . . . . . .  . . . . .  18,699 

A Printed copy of the speCIfication and drawing of 
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cents. In ordering please state the name and number of 
the natent deSIred, and remit to Munn & Co., 361 Broad
way: New York. 

Barrel, Keg, Hogshead 
AND 

81'An: �rA(JHINERY. 
OVer 50 varieties manu .. 

f.ctured by E. & B. HOLMES, 
lIUFFAI.O. N. Y. 

HOLIDAYS. 
Experimental Science.-By Geo. M. Hopkms. 

Natural Philosophy without a Teacher Simplified. In
teresting Experiments in  Every Branch of Physics. De
scriptions of S imple and Efficient Apparatus. much of 
which may be Made at Home. Amon{l Subjects treated 
are Electricity in all its Branches, Magnetism. Heat, 
Light, Photography, :Microscopy. Optical 11lusions. Me
chanICS, etc. A world of Valuable InformatIOn. A 
Source of Rationa l Amusement. A superb work for 
Young and Old. 740 pages, nearly 700 first class engrav-
ings. Elegantly bound in cloth . . . . . . . . . . . . . . . . . . .  $4 . 00 

Cyclopredic !Science Slmplified.�By J. H. Pep
per. With over 600 illustrations. Treating on Light. 
Heat, Electricity, Magnetism, Pneumatics, Acoustics 
and Chemistry . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . $2 • .') 0 

This is an exceUent work. 
I"opular �cientific Recreations.-Translated and 

enlarged from the French of Gaston Tissandier, and pro
fusely illustrated. This book Includes the famous series 
of Experiments III Physics 'Without Apparatm�. that have 
won such wide appreciat ion in so many �}(U1Beholds. Ex-
Ifl���Tr1�lfy,
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fully illustrated with the most artistic woodcuts. 900 cuts. 
780 large pages. Holiday edition. Half leather, gil t 
top . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . $4. 00 

Boys' Bool< of Science.�The Boys' Book of Sci
ence. by John Henry Pepper, author of the • •  Playbook 
of Metals." Illustrated with 453 engravin/ls. ch18tly exe
cuted from the author's sketches. By H. G. Hine. Re
vised, with many additions. by fJ.\ C. Hepworth. New 
editIon . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .. . . . . . . . . . . $2. 00 

HOlne Experiments in Science.-By T. O'Conor 
Sloane, E.M., A.M • •  Ph.D. Il lustrated by 91 engraving!:'. 
260 pages . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . $ 1 . 5 0  
SYNOPSIS OF CONTENTS : Chapter I. Experimental 
Scienoe. II. Mechanical OperatIOns. III. Experiments 
in Mechanics. IV. Experiments in GravitatIOn, Hy� 
draulic� and Pneumatics. V. Atoms and Molecules. 
VI. Experiments in Molecular Physics. VII. Expel'i� 
ments with Soap Bubbles. VIII. Experiments in Heat . 
Sound, and IJight. IX. I.Jecturing. Index. 
The Threshold of �("ience.-A variety of simple 

and amusmg experiments ill Physics and Chemistry. 
By C. R. Alder Wright. 380 pages. 200 illustrations. 
Price . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  $ 2.0 0 

S-cielltific Uecl'en tion �erie!il.-Nine volumes. each 
complete in itself. Containil lg' from 110 to 175 pages. 
Profusely il lustrated. Handsomely bound : 
Marvels of Earth . Air alld Watel·. 
lllarvels of Astronomy. 
Marvels of the Elclnents • 
Half Hours of �cit"ntifi(" Alnusement. 
Marvels of Invention and �cientifie Puzzles. 
l.llarvels of Heat, IJiaht and !Sound. 
l\'Ial'vel� of Geolog}r and Physical Geography. 
Marvels of Anitllal and l' lallt Life. 
Marvel s  ofE lectri("ity and Mag-netism. 
Price, per volume. . . . . .  . . . . . . . . . .  . . . . . . . .  . . . . . . .  . . . . . . .  . 6 0  

'i'he New Ast . .  onomy.�By S. P. Langley. A superb popular work, beautifully illustrated\ and 
printed on fine heavy paper. Cloth binding. Gilt top. 
Price . . . . . • . . . . . . . . . . . . . . • . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  $5.00 

'l'he Electric Telephone.�By George B. Prescott. 
Second edition. revised and much enlarged. This work 
is a complete resume of all the prmcipal inventIOns in 
�'elephony. giving a full account of the Telephones now 
in use, Central Offices. the Long DIstance fJ.'elephone, 
etc. 795 pages. 500 i llustrations. Price . . . . . . . . . . . $6.00 

The C �omplete PI'aetieal Machinist.-Embracing 
Lathe 'York. VIse Work, Dril ls and Drilling. Taps and 
Dies, Hardening and fJ.'empering, the Making and Use of 
Tools, Tool Grinding, Marking Out Worlr, etc. By  
Joshua Rose. Illustrated by 356 engravings. Fourteenth 
edItion ,  thoroughly revised and in great part rewritten. 
439 pages. 12mo . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . $�. 5 0  

Haswell 's Engineerst Pocket Booli:.-Engineers' 
Pocket Book. MechanlCs' and Engineers' Pocket Bool{ 
of Tables. Rules. and to ormulns pertaming to  MechaniCS. 
Mathematics. and Physics : including Areas. SquHres, 
Cubes. and Roots, etc.; Logarithms, Hydraulics. Hydro� 
dynamics, Steam and the Steam Engine, Naval Arch itec
ture, Masonry, Steam Vessels. Mil ls. etc.; Limes, Mor
tars, Cements. etc.: Orthography of Technical 'Vords 
and 1.'erms, etc. Fifty�secona edition. By Chas. H. Hns-
well. 12mo. pocket book form . . . . . . . . . . . . . . . . . . . . . . $ 4 . 0 0  

Engineers' Hnndy Book.-Containing a ful l Ex
planation of the Steam Engine Indlcator. and its Use and 
Advantages to Engineers and Steam Users : with For
mulre for Estimating the Power of aU classes of Steam 
���l�:��s
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States Navy, the Revenue Service. the Mercantile Ma� 
rIlle, or to take charge of the better class of StatIOnary 
Steam Engines. One volume. Second edition. 675 puges. 
16mo, tucks. gilt edge . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  $ 3 . :i 0  

The Practical Srestrl Enginf'er'M Gllide.-In 
the Design Construction and Management of AmericHn 
Stationary, Portable, and Steam Fire Engines, Steam 
Pumps, Boilers, Injectors, Governors, Indicators, Pis� 
tons and Rings, Safety Valves and Steam Gauges. For 
the Use of Engineers, Firemen, and Steam Users. By 
Emory Edwards. Illustrated by 119 Engravings. 'rhird 
Edition, revised and corrected. 420 pp. 12mo . . . . $2 • .') 0 

The Young Mechanic.-Practical Carpentry. Con
taining DIrections for the Use of all kinds of 1.'0018, ana 
1'or the construction of Steam Engines :llld Mechanica l 
MOdels, including the Art of Turning Wood and Metal. 
By John Lukin. Illustrated. 12mo . . . . . . . . . . . . . . . . $ 1 . 7 5  

Every Man Hi. Own lll echanic.-A Complete 
Guide for Amateurs. New IIoliday Edition. rev ised and 
greatly enlarged. With an Appendix. 924 pp. 850 wood 
cuts. 8 Working Drawings. (1890.) Price . . . . . . . . $ 3 . 5 0  

Toy Making for Alnateurs.-Being Instructions for 
the Home Construction of Simple Wooden rrOYs, and of 
others that are Moved or Driven by Weights, Clockwork. 
Steam, Electricity, etc. By J. Lukin. Illustrated. 12mo. 
London. I882 . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  $�. 00 

The Hoy Icngincers.-What they Did, and Howthey 
Did It. By John Lukin . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  $ J .75 

Magician's Own Book l or, The Whole Art of 
Conjuring.-Being a Complete Hand-BOOk of Parlor 
Magic, and containing over One Thousand Official, Chem
ical, Mechanical. :\1 agnetical. and Magical Experiments. 
Amusing Transmutations. Ast0Dlshing Sleights and Sub
tilties. Celebrated Card Deceptions, Ingenious 1.'ncks of 
Modern Performers. The whole i llustrated with over 
500 woodcuts. and intended as a source of amusement for 
one thousand and one evenings. New york . . . . . . . $ 1 . 5 0  

Physics, Ganot's Elemen tary T],Nl tjS� on Ex
perimental and Applied. For the Use of Schools and 
Colleges. Translated and edited from Ganot's "' Elements 
de Physique," with the author's sanction. By E. Atkin
son. Ph.D . •  T.O.S., Professor of Experimental Science. 
Royal M ilitary College, Sand hurst. In ODe thick large 
12mo volume of over 800 pages. profusely i l lustrated by 
chromo-l ithographic plates and 840 wood engravings. 8vo. 
muslin . . . . . . . . • . . . • . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  $5 .00 

Webster's International I>ictionary. This is a new 
bool;;: from cover to cover. being the authentic edition of 
� i=.
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ed under the supervision of Noah Porter, D.D. , LL.D., 
of Yale Umversity. Sheep, marble edge . .  _ . . . . . $ 1 2, 0 0  
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Mpcbanical Pa!iltimes !-Being the first volume of 
ihe new " Amateur Work Illustrated." A practical Maga
zine of Constructive and Decorative Art and Manual 
Labor. With supplements containing Designs and Work
ing Drawings to scale for Various PIeces of Work. Useful 
and Ornamental, and several hundred illustratlOns. One 
large quarto volume, 586 pages. Cloth. Price . . . . S3.00 

P'" Any of the above books promptly sent by mail, 
postpaid, on receipt of the price, by 

:M:UN"N d:) 00., 
Pu blishers of the " Scientific American," 

36 1 B roadway, New York. 
Shoe attachment. T. F. Byrnes . . . . . . . . . . . . . . . . . . . . . . 442.798 
Shoe turning machine. J. H. Edgerly . . . . . . . . . . . . . . .  442.770 
Show case. S. 'j'anzer . • • • • • • • • • • • . • • • . . •  o • • , • • • • • • • • • • 442,836 

Vanadian Patents may now be obtained by tlie 
inventors for any of the inventions named in the fore
going list. provided they are simple. at a cost of $40 
each. If complicated, the cost will be a little more. For 
full instructions address Munn ,& CO.t 361 BroadwaYt New York. Other foreil(n patents may also be obtained. Chamtering, Howeling, and Crozlng. Also a full l ine of Wood 

\Yorking )1 achinery. 
P- Send for owr Nel0 ana Complete Catalogue Of Book.'. sent f"ee to anll address. 

© 1890 SCIENTIFIC AMERICAN, INC.



ILLUSTRATIONS, �1����1� ���
s
�.
ortat

l
o
� :

.
: :  

.
. : . : : : :  

26� �i��;���).B�
c
�i��f::

s.
: : : : : : : : : :  2'ft Eleetricians. amateur . . . . . . . . . . . . .  165 Missions, Catholic, Calif. . . . . . .  . .  118 Electroliers. ornamentBI . . . . . . . . . .  116 Monkeys, howl1ng . . . . . . . . . . . . . . . . .  246 Electroplaters. dynamo for. . . . . .  89 Monument to Columbus . . . . . . . . . .  260 A �l:;:�g�·g���:'b�Vde�s: : : : : : : : : : :  � ��ro';,
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Aqueduct, Croton. new. . . .  . . . .  . . . 36 Elevator indicator. safety . . . . . . . . .  179 i\l onld for concrete sewers •• . . .  ' . .  329 
Aqueduct. New York . . . . . . . . . . . . .  40 Elevators. safety device for. . . . . .  82 Movement. mechanical . . . . . . . . . . .  179 
Axle nut. Thorp's . . . . . . . . . . . . . . . . .  51 ��g��';,i.

dtid����r: : : : :  : : : : : : : : : : : 21g Music. new instrument . .. . . . . . . . . .  374 
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Balloon journey to north pole . . .  391 Er�ser for b l ackboards . . . . . . . . . . .  178 Niagara Falls water power .. . . . . . .  326 
Baltimore, cruiser . . . . • . . . . . . . . . . . .  148 ErlCssO,n. Jobn . . . _ . , . . . . . . . . . . • . . . .  128 Norway. dredginll in . . . . . . . . . . . . . .  S38 
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Base bal l .  score device for . . . .  ' "  323 Nutmeg grater . . . . . . . . . . . . . . . . . . . . . 153 
Battery. fioating . . . . . .  . . . . . . . . . . .  1 J4 
Bender, fiue. Farris' . . . . . . . . . . .  S� F 
Bell music apparatus . . . . . . . . . . . . . .  374 
Belt prob l em . . . .  . . . . . . . . . . . .  376. 389 
Belt t.Jghtener . . . . . . . . . . . . . . . . . .  387 
Bicycle locking device . . . . . . . . . . . .  66 
Blasting car . . . . . . . . . .  . . .  . .  . .  . . .  51 
Blind stoP. Pugsley's. . . .  . . . . . . . . .  98 
BloCk and clevis. wagon . . . .  . . . . . .  51 
Bracket. scaffold . . . .  . . . . . . . . . . . . .  35 
Brake , c&", Chase's . . . . . . . . . . . . . .  355 
Brake. header . . . . . . . . . . . . . . . . . . . . . 19 
Brake. wagon . . . . . . . . . . . . . . . . . . . . . .  4 
Bridge. draw, counterbalanced . .  345 
Bridge, Hud�on River . . . . • . . . . . . . .  37. ' 
Bridge. St. LOUiS . . . . . . . . . . . . . . .  22 
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BoUer feeder. J)p,vlin·s . . . . . . . . . . . .  3M 
Boiler fiues. tool for . . . . . . . . . . . . . .  323 
BoUer for heating . . . . . . .  ' . . . . . . . .  275 
Boiler. steam, new, Conekin's . , '  178 
BoBer. steam. ilew . . . .  , . .  . . . . . . . . . . 68 
8oiler, wash. new . . . . . . . .  , . . . . . . .  67 
Bolt threading maohme . . . . .  . . .  50 1I0ne of dol!'. grafting . . . . . . . . . . . . .  SS7 
Bottle. display . . . . . . . . . . . . . . . . . . . . 259 
BOX, stutHng . . . . . . . . . • • . • • • • • .  , • . • •  386 
Buckle, back band . . . . . . . . . . . . . . . . .  195 
Buildmgs, construction . . . . . . . . . . .  360 
Bull. two·mouthed . . . . . . . . . . . . . . . . 134 
Burner, gas, improved. . . . . . . . . . . . .  195 

C 
Cable tightener . . . . . . . .  . . . .  . . . .  . . 114 

g:�s�E��ryt���r�'� : : : : : : : : : : : : : :  1M 
Car blastln�. . . . . . . . . . . .  . . . . . . .  . . . . .  51 
Car block. Delts' . . . . . . . . . . . . . . . . .  371 
Car brake. Cbase's . . . . . . . . . . . . . . . . .  355 
Car coupling, Brigam's . . . . . . . . . . . .  323 
f.�ar couphng, Longhead's . . . . . . . .  243 
Car coupling. Mel!'erden 's . . . . . . . . 39 
Ca!' starter, new . . . . . . . . . . . . . . . . . . 98 
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Ceiling center piece . . . . . . . . . . . . . .  114 
Ceiling, walkinl!' the . . . . . . .  . . . . . . . 8 
Cemus of United States . . . . . . . . . .  13'2 
Chicago, cruiser. . . . .  . . . .  . . . .  . . . • • • •  54 
Chicago. world's fair . . . . . . . . . . . . .  70 
Ch1mes, electric . . . . . . . . . . . . . . . . . . S61 
Cistern, Johnson's . . . . . . . . . . . . . . . . . 249 
Clevis and block, wagon. . . . . . . . . .  51 
Clothes beater. . .  . . . . . . . . . . .  . . . . . .  5 
Clotbes Hne support. . . . . . . . .  . . .  . . .  SS 
('Iutch, Mackie's . . . . . . . .  � . . . . . . . . . .  262 
Coal Mines. Virginia . . .  . . . . . . . . . .  211 
Codonophone, tbe . . . . . . . . . . . . . . . 374 
College, Sibley . . . . . . . . . . . . . . . . . .  229 
Columbus. Monument to . . . . . . . . 260 
Comet. Brooks' . . . .  . . . . . . . . . . . .  69 
Concrete mixer, Ransome . . . . . . . .  2'�6 
Conduit, electriC . . . . . . . . . . . . •  262 
Consumpt . on cure, Koch·s . . . . . . . . 358 
Cooker. food. steam . . . . . . . . . . . . . . .  11. 
Copy holder. Seymour's . . . . . . . . . .  370 
COpy ho lder, typewriter . . . . . . . . . .  147 
Cork drawing device . . . . . . . . . . . . . . 355 
Cotton manufacture, centennial . 233 
cotton tree, Milk . . . . . . . . . . . . . . . . . . .  374-
Coupling. hose . . . .  . . . . . .  . . . . . .  . .  . .  324 
Coupling, car, Brigam's . . . . . . . . . . .  32S 
Coupl ing, car, Longhead's . . . . . . .  243 
Coupling, car, Megerden's . . . . . . . .  339 
Coupling, th l l l . . . . . . . . . . . . . . . . . 114, 194 
Coupling for wheels . . . . . . . . . . . . . . .  114 
Counter for machines . . . . . . . . . . . . . 89 
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Crane. lorty-ton . . . . . . . . . . . . . . . . . . .  274 
Croton agreduct, new . . . . . . . . . . . . .  S6 
Croze, ad ustable . . . . . . . . . . . . . . . . . .  807 
Cruiser C icago . . . . . . . . . . . . . . . . . . .  54 
CrUiser Maine. launch of . . . . " . . .  340 
Cruiser San FranciscO . . . . . . . . . . .  244 
Culinary vessel , Hicks' . . . . . . . . . . . .  14.6 
Curtain, Japanese . . . . . . . . . . . . . . . . . 1it1 
Umtaln pole and ring . . . . . . . . . . . . .  180 
Cycle. water, improved . . . . . . . . . .  294 
Cylinder head for dr!lls . . . . . . . . . . . 243 
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J)aguerre, memorial to . . • • . . . . . . . .  242 
DaISies and thistles . . . • . . . . . • . . . . . .  ISS 
Dam. Sodom . . .  . . . . . . . . . . .  . . . . . .  21 
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Dies, drawing . . . . . . . . . . . . . . . . . . . . . .  295 
Digger, potato . . . . . . . . . . . . . . . . . . . . . .  259 
Digger, steam . . . . . . . . . . . . . . . . . . . . 258 
Dock, bow and stern . . . . . . . . . . . . . . 407 
Drawbr dge. counterbalanced . . . .  345 
Dredging In Norway . . . . • . . . . . . . • .  ass 
Drier, lumber. Clay . . . . . . . . . . . . . . . , ass 
Drolls. cylinder bead for . . . . . . . . . 243 
Drying apparatus.. . . . . . . . . . .  . . . . . SS 
Dumbwaiter. Larsen's . . . .  , . . . . . . . .  297 
B;��:�'� e1��ir��r:8��� '" ::� : : : : :  1�� 
Dynamo. plating . . . . . . . . . . . . . . . . . .  B 
[)ynamo reguiator . . . . . . . . . . . . . . . . .  370 
Dynamo, windmill • • • •• . . . . . . . . . . . .  389 

E 
Ear and bail for tea kettle . . . . . . . . 146 
Ear trumpet, new . . . . . . . . . . . . . . . . . . 370 
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Electr;c conduit . . . . . . . . . . . . . . . . . .  262 
Eectric 1I1!'ht on Plymouth . . . . . . .  214 
Electric race courses . . . . . . . . . . . . . .  151 
Electric rallway, London . . . . . . ' "  S42 

Fair. Chicago.. . . . . . .  . . . . . . . . . . . . . .  70 
Far!!o. tornado at . . . . . . . . . . .  ' "  . . . .  278 
Feeder. boiler, Devl in 's . . . . . . . . . .  354 
Fence-makine- machine . . . . . . . . . . .  339 
Fences, wire, Improvement in . . . .  281 
Fert.illzers. fish for . . . . . . . . . . . . . . . . .  121 
�·ilter. wat er, crystal . . . . . . . . . . . . 392 
Fire extinguishing apparatus. . . . .  82 
Fi!i!h for fertilizt'rs _ . . . . . . . . . . . . . . .  121 
Flue cleaner, Watson's . . . . . . . . . . . .  844 
Flue cutter. . . . . .  . . .  . . . . . . . . . . .  . . .  3': J 
Flues. bOiler, tool for . . . . . . . . . . . . .  323 
Fortress. Anderson's . . . . . . . . . . . . . .  351 
Frog, railroad . . . . . . . . . . . . . . . . . . .  297 
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Fun�s, caterpillar . . . . . . . . . . . . . . . .  231 
Funnel and strainer . . . . . . . . . . . . . .  2 ! 0  
Fuse cap fastener . . . . . . . . . . . . . . .  67, 281 

G 
Game box, Fishel's . . . .  . . . .  . . . . . . .  66 
Game. Thornton's . . . . . . . . . . . . . . . .  308 
Garden implement, Baxter's . . . . . .  S5 
Gas burner, improved . . . . . . . . . . . . .  1 95  
Gas well blow out . . . . . . . . . . . . . . . . . .  llY 
Gases. conductivity . . . . . . . . . . .  " . " 100 
Gate, elevator, Golder's . . . . . . _ . . . .  335 
Gate, fHrm, new . . . . . . . . . . . . . . . . . . . 291 
Girder. truss. lifting . . . . . . . . . . . . . . .  179 
Girth adjuster . . . . . . . . . . . . . . . . .  276 
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Grills. home made . . . . . . . . . . . . . . . . . .  37 
Grinding device. Pyper'fI . . . .  . . . . .  88 
Guide. sewing machille . . . . . . . . .  . 34 
Gun, dynamite, imp. oved . . . . . . . . .  175 
Gun, Gtftord. .  . . . . . . . . . . . . . . . . . . . . .  99 
Guns, electrically Ored . . .  . . . . . . . .  803 

H 
Hand rest for penmen. . . . . . . . . . . . .  51 
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1� 
Head light locomotive . . . . . . . . . . . .  307 
Heater. ventilating . . . . . . . . . . . . . . . .  886 
Heating. McLeod .ystem. . . . . . . . . .  38 
Hemmer, sewing machine . . . . . . . . . .  34 
Hoche. war ship . . . . .  . . . .  . .  11i II olst. gravitv. . . . . . . . . . . . . . . . . . . . . .  19 
Hook, snRp. Ne]son's . . . . . . . . . . . . . .  4 
HorsA arrester, Zalud's . . . . . . . . . . .  83 
Hose coupling . . . . . . . . . . . . . . . . . . . . 324 
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Hudson River tunnel. . . . . . . . . . . . . .  �79 
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Ornaments. crystallized. . . . . . . . . .  73 
Ornament.s, home-made. . . . . . . . •  00 
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Paper ha.ng-ers, table for . . . . . . . . . .  307 
Parasol exhibitor . . . . . . . . . . . . . .  50, 101 
Pasteur. LOuis . . . . . . . .  . . . . . . . . . . . . .  1 
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Phonographs. scientific nse . . 57. 100 
Photo�raphs by fiash Ilght . . . . . . .  294 
Pick, mll isl.One. . . . . . . . . . . . . . . . . . . .  9F1 
Pincers . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  246 
Pipe cutter . . . . . . . . . . . . . . . . . . . . . . . . .  371 
Pipe cutter, Hyland's . . . . . . . . . . . .  372 
Pipes. threading . . . . . . . . . . . . . . . . . . .  X06 
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Plane. ice . . . . . . . . . . . . . . . . . . . . . . .  4 
Plaster slab. Curran 's . . . . . . . . . . . .  388 
Plate r01 1 ing at Essen . . . . . . . . . 403 
Plymout.h .  electriC light on . . . . . . 2]( 
Pomptun house, reproduction . . . •  135 
Portelectl'ic system. . . .  . . . . . . . . . .  263 
Portiere. Japanese . . .  . . . . . . . . . . 187 
Post for wire fences • . . . . . • . . . . . . . .  228 
Potato digger. . . .  . .  . . . . . . . . . . . .  259 
Potato digger. Ayres'. . . .  . . . . . . . . 5 
Power, water. � iagara.Falls . . . . .  � 326 
Power. water. utilizer . . . . . . . . . . . . .  291 
Press. hydraullc . . . . . . . . . . . . . . . . . . . .  266 
Propeller. sled . . . . . . . . . . . . . . . . . . . 131 
Pug mm. Stoerger's . . . . . . . . . . . . . .  372 
Pump. aerating . . . . . . . . . . . . . . . . . .  259 

Q 
Quarrying, notes on • . . . . • • . . . . . . . .  310 

R 
Race course. electric. . . . . . . . . . . . .  151 
Radiator. McLeod. . . . . . . . . . . . . . . . .  38 
RlI i! rollin� .t Krupp's .. . . . . . . . . . . 387 
Railroad s]eeper . . . . . . . . . . . . . . . . . . .  371 
Railroad track . . . . . . . . .. . . . . . . . . . . .  115 
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Railway tie . metallic . . . . . . . . . . . . .  , 371 
Ram, hydrau . ic . . . . . . . . . . . . . . . . . . . .  5 
Redwood logging . . . . . . . . . . . . . . . . . .  55 
R.egister for machines . . . . . . .  . . . . 89 
i{cglster. speed. for shafts . . . . . . .  179 
Reg-ulator automatic. . . . . . . . . . . . . ] 9  
Regulator, damper . . . . . . . . . . . . . . . .  S86 
Rel!'ulator, dynamo . . . . . . . . . . . . . . . .  370 
Regulator. temperature . . . . . . . . . .  402 
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Inc!icator tension . . . . . . . . . . . . . . . . . .  2.1.9 Reliance, derrfck . . . . . . . . . . . . . . . . .  287 
Irons, electrically heated . . . . . . . . .  134 Revolvers, hammerless. . . . . . . . . . .  4 

Rlfile barrel. auxiliary . . . . . . . . . . . 310 
RiOe. Pitcher . . . . . . . . . . . . . . . . . . . . . .  280 
Rifles. magazine . . . . . . . . . . . . . . . . . . .  32'2 J 

Jersey City street railway . . . . . .  95 1t��fe����td�I'i;V: : : : : : : : : : : : : : : : : : :  m 
Roller, l and, Kinta' . . . . . . . . . .. . . . . .  32.'r 

K 
Key. telegraph, Kohrn's . . . . . . . . .  26" 
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Knife sharpener . . . .  . . . . . . . . .  , . . .  16.'1 
K�"h, Robert . . . . . . . . . . . . . . . . . . . . . .  359 
KOl .. .,;]t . . . . . . . . . . . . . . . . . . . . . . . . . . . . 167 

s 

L 

Saddles. attachment for . . . . . . . . 276 
:--:alt industry, Syracuse . . . . . . . . . .  S61 
San _Francisco. cruiser . . . . . . . . . . . .  244 
�ander. brick mould . . . . . . . . . . . . . . 387 
Sawmill dog . . . . .  . . . . . . . . . . . . . . . .  243 
Saw. wabble, Rogers' . . . . . . . . . . . . . .  5 
Saws, machine to set . . . . . . . . .  . . . .  227 
Sawing. wrmkles in . . . . . . . . . . . . . . . 57 
Scaffold bracket . . . . . . . . . . . . . .  . . .  . .  35 

Lace holder . . . . . . . . . . . . . . . . . . . . . . . .  210 I Sciences. Amer. Assoc . . . . . . . . . . . US 
Lady Torfrid�. engines of . . . . . . . .  �J §cient.lfic use of common things, 169 
Lantern. 011 lIght . . . . . . . . . . . . . . . . 404 1 � . .,dmavlan base ball . . . . . . . . . . . . 323 
Latch, elevator door . . . . . . . . . . . . . .  18 SC1 ..., _ " wmdow . . .  . . . . .  . . . . . . .  . . .  50 
Lawn cleaner. Bally' s  . . . . . . . . . . . . .  178 i Sea ul ... �lins . . . . . . . . . . . . . . . .  . . .  23 
Level. sim!l lgr".l'b . . . .  . . . . . . . .  338 '  Sebae. tlie . . . . . . . . . . . . . . .  :: . . . : : : 374 
Leveler for eng-mes . . . . . . . . . . . . . . .  194 ' Sewers, concreL\.: ... mould for • . . . . .  3B9 
Life boat. jet propelled . . . . . . . • . .  150 I Sewing machine gu;. ' !, .  . . . . . . . . . . .  34 
Life boat Norton . . . . . . . . . . . . . . . . . .  32'1 Sewmg machine bamm ...... _ . . . . S4 
Lifter, transom, Herz's . . . . . . . . . . .  402 I Shield .  hydrauliC. Beach . .  SI, ;r.' '>79 
Lillht, electrtc. plant . . . . . . . . . . . . . . SS:� ! Ship building Oll the great lakes; .it,. 
IAnotype machine . . . . . . . . . . . . . . . . .  85 '  Ship, turreted .  Ericsson's . . . . . . . . 144 
Vquid." gravitation of . . . . . . . . . . . .  31H , Ship of war Hoche . . . . . . . . . . . . . . . III 
Lock. nut. Telfer's . . . . . . . . . . . . . . . .  386 ' Ship of war Siedried . . . . . . . . . . . .  185 
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Locomotive, field . . . . . . . . . . . . . . . . . .  195 Shutter worker. Keener's . . . . . . . .  32a 
Locomotive head light . . . . . . . . . . . .  807 , S iegfried . war ship . . . . . . . . . . . . . . .  185 
Log loading machine . . . . . • . .  . . 18 I Signal. marine. new . . . . .. . . . . . . . . . .  300 
Lucigraph . . . . . . . . . . . . . . . . . . . . . . 390 SllOl ligrll ph level . . . . . . . . . . . . . . . . . .  S38 
Lumber drier, Clay . . . . . . . . . . . . . . . .  S38 Slater. SalOuel  . . . . . . . . . . . . . . . . . . . 2SS 
Lungs. device for devel . . . . . . . . . . . 402 Slaughtering app .• electric . . . . . . . .  66 

Sled. bob. 'I·ennls . . . . . . . . . . . . . . . . . .  153 

M Sled pr( ·pel ler . . . . . . . . . . . . . . . . . . . 1:-n 
Sleeper. railroad· . . . . . . . . . . . . . . . . . . . 371 
SleIgh. bob. Nichols' . . . . . . . . . . . . . . .  194 

Mail pouch catcher. . . .  . . . . . . . . . . . 19 Slide. lake and water . . . ... . . . . . . . . 162 
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Map of New york . . . . . . . . . . . . . . . . . .  372 flolderinl< machine . . . . . . . . . . . . . . . . .  297 
Marker for wood workers . . . . . . . SOO Sound, velocity, measuring . . . . . . 100 
Mach , a military . . . . . . . . . . . . . . . . .  71 Spelling case. . . . . . . . . . . . . . . . . . . . . . .  98 
Measures. government . . . . . . . . . . . . 311 Spindle. separable . . .  • . . ... . . . . . . . 146 
Metnl , sheet. shaping . . . . . . . . . . . . .  29,'; Sponge for slates . . . . . . . . . . . . . . . . . . 162 
Milk, condensed , manufac . . . . . . . .  22 1  State house. Indianapolis . . . . . . . . . 148 
Milk  wagon . . . . . . . . . . . . . . . . . . . . . . . . 354 St. Clair River tunnel . . . . . . . . .  87. 184 HUI, pug, Stoerger's . . . . . . . . . . . . . . 373 Steamer, a towing . . . . . . . . .. . . . . . . . .  166 

Steamer, lake . . . . . . . . . . . . . . . . . . . . .  S06 
Steamer. ocean. separable . . . . . . . 399 
Stpamship, repairing . . . . . . . . . . . . .  4(17 
Stick, compOSing, ,,\ ebster's . • . . .  408 
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Subway construction. . . . . . . . . . . . . .  88 
SunOsh. large. killing . . . . . . . . . . . 167 
Surveyors. instrument for. . . .  . . . .  50 
Swit<lh maker . . . . . . . . . . . . . . . . . . . . . . 153 

T 
Table for carving machine . . . . . . . .  146 
Table. folding . . . . . . . . . . . . . . . . . .  5 1 .  66 
Table for paper hangers . . . . . . . . . 807 
Teacher's assistant . . . . .  . . . . . . . . . . . 98 
Teiegraph key . .  . . . .  . . . . . . . . .  146 
Tele�raph key, Kohrn·s . . . . . . . . . .  265 
Tension device for belts. . . . . . . . . .  5 
Tension Indicator . . . . .. . . . . . . . . . . . .  249 
Thill coupling . . . . . . . . . . . . . . . .  114. 19" 
Tie, railroad, Fellows'. . . . . . . . . . . .  180 
Tie, railroad , metallic . . . . . . . . . . . . 147 
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Tool for boiler fines . . . . . . . . . . . . . . 323 
Tool, combination . . . . . . . . . . . . . . . . .  307 
Tool. dental . . . .  . .  . . . .  . . . . . .  . . .  . .  19 
Tornado at Fargo . . . . . . . . . . . . . . . . . . 278 
Torpedo practice at Kiel . .  . . . . . . . .  100l 
Torpedo, 81ms-Edison . . . . . . . . . . . 47 
Toy. Fishel's . . . . . . . . . . . . . . . . . . . . . .  6Ii 
Track, Tuilroad . . . . . . . . . . . . . . . . . . . .  115 
Transits, attachment for . .  . . . .  . . .  35 
l'ran.som manipulator . . . . . . . . . . . . .  178 
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Trap, electric . . . . . . . . . . . . . . . . . . . . . . R 
Tree. banyan . . . . . . . . . . . . . . . . . . 215 
Truck for belting . . . . . . . . . . . . . .  259 
Trumpet, ear, new . . . . . . . . . . . . . . . .  370 
Tub� expander . . . . . . . . . . . . . . . .  . .  147 
Tubes, seamless. Mannesmann's. 198 
TuberculOSiS. cure of . . . . . . . . . . . .  358 
'llunnel, Hudson River . . . . . . . . . . . .  279 
Tunnel, St. C ,air River . . . . . . . .  87, 164 
Turbine. Patrick . . . . . . . . . . . . . . . . . .  282 
Typesetting machine. . . . . . .  . . . . . .  85 

U 
Umbrella exhlbitor . . . . . . . . . . . .  50. 101 

v 
Valve for alrbrake8. . . . . . . . . .  . . .  249 
Valve. slide, 'Vard's . . . . . . . . . . . 163 
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ons of gasoline, costing only 

cents per day. Write for par. 
Mention this paper. 

Van Duzen Gas &: Gasoline EnlUne Co 
O H I O .  

� ;; • � �g�:J�rl
s
�����!: ill CheQ�p Do it yonrself. Clr-

p .... _'t1Jl�per, $44. Every... -........ _ thing easy. printed 
. rules. Send two .tamps for Catalo�ue to factory. Ii.EL!!!EY & CO., Meriden, Coun. 

BLU E PRINT Paper, Superior Quality. 
PhOIOlrl'aphic Supplies. 

T. H. MCCOLLIN & co., 1000 Ar��n81:.:'e"t,C�h�I���rphla. 

In'Ventors ! 1?xperiT.nenters ! 
A shop devoted to your mechanIcal' needs. 
Models for exh ibition or experiment con
structed. Inventiolls developed. Simplified, 
improved, and manufactured under contract. 

N. ERf.ANDSEN, 1O!J RIVINGTON ST., N. Y. 

The CHANDLER 
WATE R M OTOR 

Works well on I.ow and High 
Pres!;ures. 

Single, Duplex. Triple. and Quad
ruple A uLQmatic PIS'I'ON IlIO. 
Ttl RS, adapted, to aU class .. oj 1vlPk. 

Send for Circulars. 
W M .  H ,  LOCK, Buffalo, N .  Y. 

A I R  B R U S H  H i � h e s t  
gold medal 
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able to crayon and water por ... 
trait a.rtists and draughtsmen. Saves 
time, �ives finest technical e1fects . AIR BRUBH MFG. CO,, 61 Nassau St., . 

C U R RA N'S CROOV E D  P LAST E R  SLAB 
_. - -_ _  ·.

I
B�' '""0","00 '"' "._"",, - cement work, or tiling. Superior -- to and cheaper than metal hlth. _=-=--��� . P- Licenses granted to use my 

. _ ._ _ _ Flexible Mold, patented Dec. 16, 
� 1890. for producing these slabs. - -

THOS. CURRAN. 135 B'way. N.Y, 

Barnes' Foot·Power Mach inery 
Complete outfits for Actnal Worksnop 
Business. A customer says : U Consid
ering its capacity Hnd the accuracy of 
your No. ( Lathe, [ do not Bee now it 
can be produced at such low cost. The 
velocipede foot-power is simply e le
gant. I can turn steadi ly for a whole day. and at night feel as little tired 
as if I had been walkinJl' around." 
Descriptive Price J�ist 11'l'ee. W. �'. & JOHN BARNt<:S CO., 1999 RUBY ST .. Rockford. Ill . 

I C E - H O U S E  AND REFRIGERATOR. 
Directions and Dimensions tor construction, with one Illustration of cold house for preserving frnlt from 
season to season. The air Is kept dry and pure through. 
out the year at a temperature of from 84,' to 36'. COn· 
talned In SC'IENTIFIC A,umlCAN SUPPLEMENT No. 1 16. Price 10 cents. To he had at this ofllce and of all new .. 
\Iealers. 

£J!E�A�ST����� IN THE WORLD. 
Q'"Speed, Comfort and Safety 

• 
. AGENTS WANTED. 

Large Illustrated Catalogue sent Free to any Address. 
THE EAGLE BICYCLE MFG. CO., 

STAMFORD, CONN. 

P U L L E Y  S H A N  C E R S PROGRESS MAOHINE WORKS, 
F R I CT I O N  CLUTCH ES: 44��r� ��:'�. 'Y . 
TO BUSINESS MEN 

The value of the SCIENTIFIC AMERICAN 88 an adver
tising medium cannot be overestimatede Its circulation 
is many times great.er than that of any similar journal 
now published. It goes into all the States and Territo
ries. and is read in all the prinCipal libraries and reading 
rooms of the world. A business man wants something 
more th!ln to see his advertisement in a printed news
paper , He wants Circulation. Thi.s he has when he 
advertises in the SCIENTIFIC AMERICAN. And do not 
let the advertising agent intluence you to substitute 
80me other paper for the SCIENTIFIC A MERICAN. wben 
selecting a list of pub lications in Wlllcn yuu deClde it is 
for your interest to advertise. This i8 frequently done, 
for the reason taat tae BRent loCets a Jarger eommission 
trom the papers havina- a smu.ll Circulation th&n is allow-
ed on the SCIENTIFIC AMERICA.N. ' 

For rates see top of first column of this page, or ad
dress M U N N  & CO • •  l'ubU.lo pr8, 361 B r o adway. New York. 

LIGHTNING WELL -SINKING IIlICHIIElY IIluuraCTUIERS. 
HyrdauUc, Jetting, Revolving, Artes1arl. 

Diamond Prospecting Tools, E;ngi.nes, Bollel'l 
Wind Mills, YU!Dps, Enc:r.clopedJa, 1,000 

engrs vmgs, Earth s Strata, Determi
nation quality water, mailed,25c. The Ameriean We lD!��n. 

r It . 18 S. Canal j St., Chlcago, m. 
l DaU .. , TeUio 

� F' R E E T .... o kjnd� Perfume,. ar-,. BI05llom and Roll'" with 1'11:1 unique Pocbt-Book, &<>$ to auy add"""" for 10 ". postage. Cul thi� ou�. THE U. B. SUPPLY CO . •  PALATINE. ILLS. 

Hoskins' Patent Hydro·Carbon 
B L O W- P I P E  
A N D  ASlIAY FU R N ACES. 

:3e����, :c�����a���f� 
able. and aUl omatic. Send for Price List. 

W. Hoskins, 81 S. Clark St .. 
Room 50, Chicago, Ill. 

MECHANICAL DRAWING .  

4 1 3  

PROPO S A LS.  
U 8 .  Engillee l' Office, 3 4  WeRt. UonareS8 Sireet. 

. D etroit, Mich . N ovem ber 28. 1890.·-Sealed proposals, in tripl icate, for furn ish ing un materials 
�r�'Y)':�?�II:C�n��
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t t�[s office untIl 2 o'clock, p. m .• J a nua.ry 27, 1891, and then publ icly opened. Preference w il l be given to materials of domestic production or manufacture, conditions of 
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ruary 26, 1885. and F'ebruary 23, 1887. vol, 23, pa"e 332, lIDd vol. 24. page 414, st.atutes at large. The government re ... 
serves the right to reject any or al l proposals ;  also to 
award the contract upon other considerations than the 
price. For further infol'mation Hpply at this office, or to 
the U. S. Engineer Office, Sault Ste. Marie. Mich. 
O. M. POE,CoZ . C'(rrps nf EnQ'i.ner'}'.�, Bvt. Brig.-Gen., U.S.A. 

Municipal ity of Bombay. 
E LECT R I C  L I GHTING.  

NOTIOE. 
SEALED TENDERS will be received by the MUNI. 

CIPAL COMl\USSIONER for t he City of Bombay up to ] 
P. M., on Monday, the sixteenth day of If"'ebruary. 189I . 
for experimenta l l ighting by Electricity of certain 
streets of the City of Bombay for a period of two years. 

2. Forms of tender Ilud schedu le of conditions and a 
sketch of the portion of the City showing t.he 8treets to 
be l ighted may. on payment of jo'j ve Dollars, be obtained 
from CHARLES HALLETT CLARK, Washin6o!ton Build .. 
ings, No. 1 Broadway, Rooms 209 and 210, New York, who 
wiH on application give any further information thAt 
mfty he r8Q U i rcd. 

3. Tenders m ust be accompnnied by a depOf�it of RuoO 
�i�I'i�S:c���i::f(� n�a��!J��� �g �:�al�t���� 2h i�';' Accountant of the MuniCipality of Bombav, which will 
be forfeited to the Corporation in ca8e of refusal to sign 
t.he Contract embodying the conditions mentioned in the Schedule above referred to. 

4. A further payment to make the t otal deposit equiv_ 
alent to [) per cent. on the contract amount will have to 
be made by the Tenderer whose tender may be accepted, 
before signing the contract. S. The �1 un icipal Commissioner does not bind himself 
to accept the lowest or any tender. By order of the Municipal CommisslOner, 

RIENZI WA L'l'ON. 
Executive Engineer, M1.flnicipaHtv. 

Ji:::XEOUTIVE ENGINEER'S O FFIOE, 
BOMBAY MUNTCIPALTTY. 

BOMBAY, Iudia 13th October, 1890. 

Dr
fl�1l.

nR:G
t
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ber 22, 1890.-SeaJed proposals. in duplicate, addressed to 
��:d�f�:r��� f�;d;7rr� Cth�iCcfi��:\;�o��a��nl:l�sagJ 
70,000 yards from the channels near the C. V. R. R. Ele
vators, Ogdensburg Harbor, will be received at thi1'i 
office until 11::10 o'clock A. M., January 22. 1891 . A tten
tion is invited to the Acts Of Congress approved F'eb-

������pJ�'4 �f.d 
Sra�ll���

r
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tion can be had on appUca Uon. M. B. ADA MS, Major of En{lineel·s. 

lJyelng Machines. OIL WELL SUPPLY CO GEO. P. CLA RK, Manuf. • Ltd. 

By Prof. C. W. MacCord, of the Stevens Institute 
of Technology. A series of new, original. and 
practical lessons in mechanical drawing. accom
panied by carefully prepared examples for prac
tice, with directions, all of simple and plain cha
racter, intended to enable any person, young or 
old, skilled or unskilled, to acquire the art of 

drawing. No expensive instruments are involved. 
Any person with slate or paper may rapidly learn. 
The series embodies the most abundant illustra

tions for all descriptions of drawing. and fonus the 
most valuable treatise upon the subject ever pub
lished, as well as the cheapest. The series is illus
trated by upward of 450 special engravings, and 
forms a large quarto book of over one hundred 
pages, uniform in size with the SCIENTIFIC AMER-

Box L. Windsor l,ocks, Cl. , 9 1  &; 92 WATER STREET, 

SOME APPLICATIONS OF ELECTRIC Pl ttsh"rgh, Pa., 

Transmlsslon.-A lecture by Frank J. Sprague, delivered M anufacturers of everything needed for E FOR TYP EWR ITERS 
St

e
��t"al �:�l ���e�:: l}i����[c.

and tn tbe Sibley College course, explaining the various .A-�'X':JOl I!il:E.A-1V �:JiILLI!iI 
metbo�s of tran�mitting energy by electriCity a�d !be for either · Gas. Oil, Water. or Mineral 
operatIOn and government of motors, and revlewmg Tests. Boilers. Engines Pipe . 
some .of the many �pplications that bave heep. made in Cordage, DriI!ing TOOI'B, etc: 

ill odel al1d Experimell t a l  Work 
Smal l MachinerYl Nove1ties, etc .. man-

this hne. With 14 Illustrations. Contained In SCIEN'- IllUstrated catalo£ue, price 
TIl!'IO AMERICAN SUPPLEMENT, Nos. , .. 1f, 1 08, and lists and discount sbeets 

ufactured by special con tract. 
New York Stenci l Wks .. l00 N assau St., N ,Y 

')'09. Price 10 cents each. To be had at this office and on request. 
from all newsdealers. 

PAT E N TS !  
M I!:SS ItS. M UNN & co., in connection with the pUblication of the SOIENTIFIC AMERICAN, continue to ex

amine improvements, and to act as SoliCitors of Patents 
for in ventors. 

In this line of bUSiness they have had Jortu-one years' 
expeTwnce. and now _ have unequaled facilities for the 
preparation of Patent Drawings, Specifications, and the 
prosecution of Applications for PatentR in the Unit.ed 
States, Canada. and If'oreign Countries. Messrs. M unn &, ��r �1�gk�t,

tt�%!?s�'�ef:s
etfe

a;,a;i��ii!�:ri�:.
t�n

CJ>lJ{::ro�t: 
on Infrinllements of Patents. A II business intrusted to 
them is done with special care and promptness, on very 
reasonable terms. A pam ph let sent free of char�e, on application, con
t.ainin� full information about Patents and bow to pro
cure them ; directions concerning I;abels, Copyrights, DeSigns. Patents. Appeals. Reissues Infringements. As .. 
shmments. Rejected Cases. Hints on the Sale of Pa
tents. etc. IV e also send. free of charge, a Bynopsis of Forell/n Pa.t ent Laws. shOwing the cost and method of securin,;: 
patents in all the principal countries of the world. 

D U N N  &; CO., Solici tors of' Patent_, 
361 Broadway. New York. 

BRA NCH OFFlCES.-No. 622 and 624 F Street. P .... clH� Building, near 7th Street, Washinl/ton, D. C. 

ICAN. Price, stitched in paper. $2.50 ; bound in Th
_
e S cientlfi c A meri can 

handsome stiff covers. $3,50. Sent b y  mail to any 
address on receipt of priCI) , 

ARTES'AN For the convenience of those who do not wish to PUBLICATIONS FOR 1 89 1 .  I purchase the entire series at once, we would sLute 
Wells, Oil and Gas Wells, drilled that these valuable lessono ' - ->'anical drawing I· -- .  � ���� ��r.�:u�=: may also be had in 
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:g:l,;�[�.rc';,��Jm':,l¥-�� PLEMENT. at ten ('.ents each. By ordel , _c,,� or RATES B Y  MAIL. ���8��M����sro�'ir.o� more numbers at a Inme� the learner in drd WllJ6 The SCientifiC American (weekly one year • $J.OO 
'100 ft. Send 6 cents torwustrated may supply himself with fresh instructions as fast The Scientific Amer;<an Supp.l,ement (weekly). nne 
catalogue. Pierce AI'le8iali as his practice requires. These lessons are publish. 

year. 
. 

5.00 
a
a::fs:�e�r::e�?f�lY�t' ed successively in * 1 , oS ,  * 4, *6, *S , *9, * 1 2, Th':,��i����C American. Spanish Edition (moDthI YJ-g.w 

P 
* 1 4, * 1 6, * I S , *20, *22, *2 4, *26, *2 8 , * S O, The Bcientillc American. A rchitects and Builders 

E R FECT"":;
Sp �p E R L E *S2, *8 6, *S 1 ,  *S 8 ,  * S 9, *40, *4 1 , *42, *4 S , EdItion (monthly), one year. . 2.50 

N £ .... F I *44, *4 5, *46, *41, *4 8, *49, *50, *5 1 , *5 2, . .  COMBINED RATES. 
" 

� *5 3 * 5 4  *5 6 * 5 S  *60 *62 * 6 5  *69 *1 4 The SCIentIfiC AmerICan and Bupplement, . $ • •  00 
The Koch Patent File. for preservIng newspapers, Mag- *1 S

' 
*84

' 
*9 1

' 
*94

' 
* 1 0

'
0 * 1

'
0 1 *1' 03 �I 04

' The BCi�n�lfic American and Architects and Build. 
az1nes, and pamohlets, has been recently improved an4 , , , , , It , .. ere KdltlOn, • h.OO 
price reduced. Sllbscrlbers to the SOIENTIFIO AMERI. *1 0 5, * 1 0 6, * 1 01, * I O S ,  * 1 34, * 1 4 1 ,  *1 14, The Scientific American, Supplement, and Arcbi-
CAN and SC'ENTIFIC AMERICAN SUPPLEM .NT can be I * 1 1 6  *1 1S tects and Builders Edition. . • • . . !1.00 
�'M'J'�I
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e��:l�i'� �fA�.�r f���tf�� , • FOR BALE BY Propo1'tionate Rat .. fCYl' Sia; Months. 

.. SCIENTlFlC A.,tERlCAN!' In gilt. Necessary for :Dt/.I:"[J"lSTN' .., O C> . ,  ThIS includes postage. walch we pay. Remit b y  postal 
every one who WI_nes to preserve the paper. Addre.s Publl.hers of SCIENTIF I C A MERICA N or e"press money order, or draft to order ot 

M U N N  &; CO • •  Publishers SOIENTIFIO AlIlBRICAN. 361 Broadway, New York. MllNN & CO . . 361 Broadway, N ew York. 

W 0 R K I N G M O D  E L S & L IGHT MACH IN ERY.  INVENT IONS  D EVE L O PED.  Send for Mode l  C i rc u l a r. J o n e s  Bros.  E C o  . .  C i n ·t i. 0 ,  

© 1890 SCIENTIFIC AMERICAN, INC.



Inside Page, each insertion • • •  - "!'i cents a line Back Page. each insertion _ - - .• $1.00 a line. 

�titutifi t �tutritau. �:_ THE F RE OJ K  C R A N E CHEMI CAL C O . 
e - • S H O R T  H I L L S , N . J .-BOX 9 I A" IWLV/. Z A P O N S ,  B R U SH & D I P. L A C � ERS.VARN I S H. S H E LLACs.BlACJ(S , B R I LlIANT & D E ' D  �. J APAN S , A I R  DRYING . E NAM E lS ,TRANSPARENT, FOR ME.TAL AND WDOD. PRuO F AG' I�s r 
� A C I D S  A N D  A L K A L I ES . - WRITE FOR CATA L O G U£ .-The above are charges per agate hne-"about eight words per Hne. 'l'his notice shows the width of the line, and is set in agate type. Engravings may head adver. 

�seen�.e��B ��ethl�t���ep��;:. P�da:eRJT8�i��n�! ����ur:� :LV A T:I:c>N Ax.. B:n���d ���bes�
I
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received at publication Qftice as early as Thnrsday morn. STEEL CH A L M E RS - SP E N C E  CO. om .. e, 5 9 Libertv 8treet, 
Works, 419·425 E. Eighth St.,N ew York 

In" to appear In next Issue. TUBE CLEANER COM�I��)ETER J E N K I N S  B R O S .  V
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ALL A R I T H M E T I C A L  
H N K I N S  JUWS • •  ; 1  .l u1m �t., N .  L ;  1 m  Mi lk  St., itW'p�;,i;g!f;li:'C��:'Sa��d vs�::.\\�t;aR��:rfO�of��l��':.: 

, • • •  P R O B L E  M S  
Boston; 21 North 5th St., Phil", ;  54 Dearborn St., Chicago.. stmetion or the fastest and best kinds of  Ice Yachts of the latest, must approved forms. Illustrated with engravings drawn to scale, showing the form, pOSition, Solved rapidly and accurately by using the COMPTOMETER. Saves 40 per cent. of time. E n t i r e  r e l i e f  from mental strain. Adapted to all commercial and scientific computations. Send for circular. 

""ELT & TAR RANT MFG. CO., 52·56 I l linois St., Chicago. 

THE COPYING PAD.-HOW TO MAKE 
and how to use ; with an engraving. Practical directions 
�����l(trK:rceot�:8g:�:�aed��%g��d�gp\�et��i���t�: letter to the pad i how to take otf copies of the letter. Contained in SCIENT I FIC AMERICAN SUPPLEMENT. NO. "3�. Price 10 cents. If"or sale at this office and by a l l  newsdealers in all parts o f  the  country, II] Wo ODEN T'II."'KS fOR R A I L R O A D S  

.I'U, �iE R  W O �[  
LA.RGEWATE.R TA N K  • M I LL S , FARMS & c .  

pLANS &.�SPECiALTY. S COMPL.t.�CK O F"  

S P EC I F I CAT10NS F URN1SHEP W E  CYiHESS- LUMBER.. 
FOR F O U N O "I O N S &TOW ERS • •  CALDWELL &C� 

N °  2. \ 7  E M A I N  ST. L OU i SV I L L E  Kv 

B �o� !x�b�a!t n�!O�:!�!�� t!��� 
E Is not affected by wet, dry, or heat. Send your 

name and address for price l i st and description to 
L �::v���D31i�� .. , 't\r:Nl��t� S��:' �! T sponsible agents wanted to �el1 this new invention. 
S covered by more than twenty patents. here and all - over E!lrope. � In ,vrit, ing nnme this paper. 

Victor :Bicycles ! 
For pleasure, bm:jiness. recrea· tion, and for anything you 

could use a bicycle i'm'. 
VIc'rOItS A RE BEST I 

Send for catalogue. 
Overman Wheel Co., Makm, 

Chicopee Falls,  IUass. 

THE PHONOGRAPH.-A DETAILED description of the new and improved form of the phonograph just brought out. by Edison. With 8 engravings. Conta.ined in SC1 ENTJFIC A.:M ERH� A N  SUPPLE
MENT, �o. f;3 ·.! .  Price 10 cpnts. 'I'o be llUd at this office and from all newsdealers. 

.. Improvement the order of the age." 

THE SMITH PREMIER TYPEWRITER 

Important Improvements. All the Essential Features greatly perfected. The Most Durable in Ali/!nment. Easiest Running and Most Silent. All type cleaned in 10 seconds without soiling the hands. 
The Smith Premier Typewriter Co., Syracuse, N. Y., U. S. A. 

Send for Catalogue. 

Catalogue free. Address Typewriter Department, 
P O P E MFG. (;0., BostQn. l,ew York, Chica/!o. 

RADII OF CURVATURE GEOMETRI· 
����., �T;r����;�ti�ltE;�r��i��ole12e� • �A��C2ofi�� ures. Contained in SC'IE:-':TIF IO AME H.ICAN SU PPLE. MENT, No. 7 3 2 .  Price lO cents. To be had at this ollice and from all newsdealers. 

ST E V E N S  PAT E N T  
RELIABLE D IVI D E R. No.  60 

Forged from heavy st.OCk. Operated with a right and left hand screw. Made With two tension screws, removing any back lash. :i inches, price per pair . . . . . . . . . . . . $1. 5 0 Ideal and I .. eader Spring Calipers and Divi_ 
���

sFl�:�a�����;rs' �6�:DS. Depth Gauges, 
ar- mustrated catalogue free to all. J. STEVENS ARMS & T O O L  CO ..  F. O. Box 280 .  Chicopee Falls, Mass. 

and arrangement of all the parts. Contained in SC lEN
T1FIC AMlj; }UCAN ::-;UPPLEMEN'l'. No. 6�4. Price 10 ceuts. To be had at this office and of all newsdealers. 

2 to 4ll H. P. The Motor of 19th GBntnrv 
Can be used Any Place, to do Any 

Work. and by Any une. No BoUer ! No Fire ! No Steam ! No Ashes ! No Gauges ! No Engineer ! A perfectly safe Motor fOl' al l places and purposes. Cost of operat'ion about one 
cent an hour to ertch indicnted horse pO'lcer. J' or c irculars. etc . •  address 

Beonomy. Reliability. Charter Gas Engine Co. 
Simplicity, Salety. P. O. Box 148. Sterling, Ill. 

S AW S Wanted 50.000 Sawyers SAW S a n d  LumbermeI) t o  

A send u s  their full address for a copy of Em- A erson's � Book of �A WS, new 1S90 edi-tion. We are first to introduce NATURAL 

W GAS for beating and tempering Saws with
W wonderful effect upon improving their qual-ity and toughness, enabling us to reduce S price.. Address E IU ERSU N ,  SMI'l'H S &; CO. (Ltd.), Beaver Fall s, Pa. 

TH E  PEN N A .  D I A M O N D  D R I LL & MFG.  CO.  
B I ItDS flORO, P A., Builders of High Class 
Steam Engines. Diamond Dril ling and General 
Machinery. F'lour Mlil RQl ls Ground av.d Grooved. 

HOME·�rADE INC UBATOR.-PRACTI· 

. 2nd � MACH I NERY �� NEW K 0 D AKS N. y, Mach'y Depot,. Bridge Store 16. F'rankfort St., N.Y. 

cal directions for the manufacture of an effective incu .. bator tbat has been careful , y  tested and found to per· form al l that may be reasonably expected ; with directions for operating. With 4 figures. Con tamed in 8('1-
E!'TIFIC A M II; H IC'A N" SUPPLEM ENT. No. 030. Price 10 cents. To be had at this office and from aU newsdealers. 

" You press the button, 
we do the rest." 

Seven New 
Styles and 

Sizes 
ALL LOADED WITH 

Transparent 
Films. 

For sale by all Photo. Stock Dealers. 
THE EASTM A N  CO M PA NY, 

Send for Catalogue. IWCHESTER, N. Y. 1,;g;�)iolw:iiia�t�C.:.hi'man'8 Improved Time Detector 
"I �with Safety Lock attachment. Patented 1H75-6-7-

80-81. Beware of In. fringements. This instrument is supplied with 12 keys tor 12 stations. Invaluable for all con cerns employing 
n I g h t watchmen. 
Send for Circulars to W. IMHA USER, 2875. 206 .s'way New York. 

Scientific Bill Catalogue 
REeENT LY P V H USHED. 
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