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UTILIZING WAVE POWER AT THE SEA BEAC H. 

Ocean Grove is  a popular summer watering place on 
the New Jersey coast, nearly fifty mi les south of New 
York City, and here, d uring the past season, the plant 
represented in the accom pan.ying illustration has been 
put in place, and seems to have performed the work 
for which it was designed in a very satisfactory man­
ner. The pier has several gates, of which only one is 
shown in our illustration, each of the gates being 
swung u pon a steel rod, so that the lower part of the 
gate will be submerged at all tides-two feet submerg­
ence at low tide and seven feet at high tide represent­
ing the average calculated upon. At the top of the 
gate is secured one end of an arm, whose other end is 
pivotaily attached to a jointed connecting rod, which 
extends beneath the platform of the pier to the p iston 
rod of a pump, as shown in Fig. 1. Each gate is 13 
feet long, and the waves, as they strike the gate, 
s win� it inward, the force of each wave sufficing to 
effect a stroke of the piston, whereby water is lifted 
from a sunken well beneath the tower to a tank 40 
feet high. 

It is easy to see that, with the connections so made 
as to utilize the power obtained a little farther from 
the water's edge, or by carrying the well far enough 
down, it would be possible to supply the tank with 
fresh water, but this has not been sought in the 
present instance. The water h ere has been principally 
used for sprinkling the streets, and it i s  stated that i n  
one day 40,000 gallons were thus supplied for this pur­
pose: Opinions are some what divided as to the ad-
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visability of generally  using sea water for street sprink­
l ing, but nothing cltn be said against its employment 
for flushing sewers, extinguishing fires, etc. , and the 
construction herewith represented offers what appears 
to be a practical means to facilitate such use. 

.. .. , . 
'.I'he In8uUed Chlne8e. 

The Rev. Charles H. Fowler, D. D., of San Francisco, 
a bishop of the Methodist E piscopal Church, who has 
just completed a trip arollnd the globe, expresses the 
belief that ten years hence America will pay for its 
anti-Chinese laws with the blood of her citizens. He 
occupied the entire session of the Methodist ministers 
at Chicago recently in speaking about his observa­
tions of missionary work abroad, the object of his tri p 
being to personally inspect the workings or foreign 
missions. 

In !1peaking of the law prohibiting the Chinese from 
coming to America, Bishop Fowler said it was the most 
dastardly ang disgusting thing that America eyer did. 
" and," he said, with a slow emphasis which was very 
impressive, "it will be paid for some day by the blood 
of som e of America's best m en." He thought every 
American should blush for shame when he thought of 
the violation of the treaty with China, whereby China­
men were refused permission to land on our shores. 
"China is not asleep," he said_ " They talk little, but 
they think. In some of the interior towns I met 
Chinamen who would surprise you by their knowledge. 
, You lowed landee in China ?' they ask. ' Yes,' I re 
plied. 'Chinamen no lowed landee in Meliea,' they 
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reply ; • why you lowed come here?' One m an said to 
me one day : ' Me no Ulistian or me sendee you way.' 
I tell you they are thinking, and trouble is brew­
ing. The greatest prince in China said to me one 
day : 'We are looking after our home interests now_ 
Ten years will put China in shape as to her interior 
arrangements ; then we will look after her outside in­
terests.' They are making great guns and ironclads, 
and are manning them. In ten years a country with 
one-third of the inhabitants of the globe will be ready 
to ask what we meant by trifling with her treaty." 

.... .. 

A NEW cement, for securing iron into stone, is de­
scribed in some of the foreign papers. The cement is 
made by melting resin and stirring in brick dust, 
which must be finely ground and sifted, until a sort of 
putty is formed, 'which, however, runs easily while 
hot. In using, the iron is set into the hole in the stone 
prepared to receive it, and the m elted putty poured 
in, until the space is filled j then, if desired , bits of 
brick, previously warmed, may be pushed into the 
rimss, and a little of the cement thereby saved. As 
soon as the whole is cool the iron will be firmly held 
to the stone, and the cement is  quite durable and un­
inj ured by the weather, while, unlike lead and sul­
phur, it has no inj urious effect on the iron. 

... ,. .. 
NINETY-NINE per cent of ambition to try. and one 

per cent of talent, is all that is necessary to success in 

whatever we u ndertake. 

1. }'nmp and snnken well. 2. Gate·operating pump piston. 3. Wllter towel'. 

WAVE l'OWER EMl'LOYED TO l'UMP WATER.· FOR SPRINKLING PURPOSES AT OCEAN GROVE, N. 1. 
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SUCCESSFUL TRIALS OF THE NEW CRUISER power. The displacement of this vessel is only 2,500 

BALTIMORE. tons, yet she carries six 6 in. quick-firing guns, six 4% 
The four days' government trials of the Baltimore in. quick-firing guns, and a large number of smaller 

were com pleted Sept. 15, when she returned to Phila- guns. She is protected by a strong armor deck with 

delphia from her run off the Delaware coast. She came sloping sides, and she has attained great speed. 

up the Delaware river with a broom fastened to the The armor deck of the Piemonte has sloping sides 3 
foremast and another to the mainmast-public evi·· inches thick, as i n  the Admiralty cruisers ; upon these 

dence of the success obtained by the builders of the coal can be carried, and in this condition it is claimed 

vessel. Her com mander, Captain Schley, said that the deck is proof against the attack of modern shell 

the trip had been entirely s uccessful, and that the en- guns up to guns of 6 inches caliber. 

gines were all right and had worked admirably. The Speaking of her armament on a recent occasion, Lord 

TERIUS FOR 'rHE SCIENTIFIC AMERICAN. vessel went eighty or ninety miles out, and is a beauti- Armstrong said : " She will be capable of discharging 

One cOPY. one year. for the U. S. or Canada .. . .... .. . ......... ....... 6300 ful sailer. "You can be perfectl y  confident in saying against an adversary, in a given time, twice the weight 
One copy. six months. for the U. S. or Canada . . ............. . . ........ 1 �o that she is the fastest man-of-war afloat." said hfl. of shot and shell·that could be fired by the largest war 
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Australia and New Zealand.-'l'hose who desire to receive the minutes from both ends of every cylinder on the ship, ships of five or six times her size, which could ill with­

SCIENTIFIC AMERICAN. for a little over one year, may remit £1 in current which made for three hours an average of about t wenty stand the torrent of shell which the Piemonte could 
Colonial bank notes. Address and two-tenths knots an hour in a moderately rough pour into the large unarmored portions of their struc-
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sea. any 0 e peop e on oard thought she was ure. 
'rile Scientific ADlerican SUPI,leDlen' making better time ; but, allowing for all errors in The m achinery of the Piemonte is wholly below the 
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with SCIENTIFIC AMERICAN. 'rerms of subscription for SUPPI.EMENT. ' twenty and two-tenths knots. The trial indicates, it is peCial arrangements have been made for securmg 

,�.oo a year. for U. S. and Canada. $6.00 a year to foreign countries belong- said, that she is the fastest vessel of her tonnage afloat good turning power in the ship, a large balance rud-
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t: ... nblned Rates.-'l'he SCIEN'rIFIC AMEItICAN and SUPPLEMENT more ran straight ahead all the time. There was no- moved, and at the trIals made It was shown that the 

will be sent. for one year. to any address in U. S. or Canada. on receipt of thing from the time she left the dock until her return, ship could maneuver exceedingly well, completing a 
.even doUars. that occasioned any stopping. It is also stated that I circle of 508 yards in 3 minutes 24 secomls .  

'1'he safest way to remit i s  by draft. postal order, express money order. or "I.�. 
registered letter. the Baltimore will probably show more tllan 10,000 

Australia and New ZeBland.-The SCIENTIFW AMERICAN and horse power ; 9,000 horse [lower was the amount con­
SUPPLEMENT will be sent for a little over one year on receipt of £2 cur- tracted for. 

POSITION OF THE PLANETS rOR OCTOBER. 

VENUS 
rent Colonial bank notes. 
Addre.s �IUNN & CO .. 36i Broadway. corner of Franklin Street. New York. She wa� built by Messrs. Cramp & Sons, of Philadel-

phia. The principal dimensions are : 
NEW YORK, SA'rURDAY, SEPTEMBER 28, 1889. Length over alL... .. .. . . .. . ... . ....... . 

Length between perpendiculars ....... . . 

Conten' •. 
Breadth, mouided, amidships ........... . 
Mean draught of water..... .......... .. 

(Illustrated articles are marked with an asterisk.) Displacement to mean draught..... . ... 

335 feet. 
315 .. 

48 .. 
19 u 

4.400 tons. 

6 inches. 
6 

is IlIorning star. She stands first on the October re­
cord, not only from her charilling appearance in the 
morning dawn as the sun's bright harbiuger, but also 
from her close conjunction with Mars on the 1st, at 8 h. 
2 m. A. M. , when she is 22' south of hiIll. The planets 
rise on the 1st about 3 h. A. M. ,  nearly three hours 
before the sun,  and will be seen near each other, though 
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Hint. sensible, from practical 'I 'I'ypewriter. Victor· . . . ... . . . ..... I\IZ conning tower, and one at the stern wit.h direct fire aft. 1st at 6 h. 7 m. P. M. On the 31st he rises at 5 h. 10 m. 
source . . ...... . .. .... . ...... 197

. 
Well •. art.eSlltn.lll Iowa . ....... . . 19, • A M H' d ' t th 1 t· 3" 4 d h . . t Hook. backband, Nolley·s •... ... 1�5 1 Whale. weight.of ................. 2?1. all  located on the prot.ectl ve deck. Two hollow steel. ' . ' IS lame er on . e s IS . , an e IS m he 

Houses, surroundlDgs of... . 190 Woodcock. the . ..... . .... . ...... lUS t 11 t· V' ====================='=' === m asts with machine gu n  tops are fitted, and also act cons e a lOn 1rgo. 

as ventilators to the lower part of t.he ship. Two MERCURY 
'rABLE OJ!' CONTENTS OF 

Gatlings in each top. is evening star until the 15th, when he becomes morn-

SCIENTIFIC AMERICAN SUPPLEMENT The propelling power of the vessel consists of two 
ing star. Two important epochs mark his  course dur­

horizontal direct-acting triple-expansion screw engines ing October. He is in inferior conjullction with the 

and boilers capable of developin g  10.750 I. H. P. when sun on the 15th . at 8 h. 10 Ill. P. M. He reaches his 

making about 110 revolutions of the screws per minute, greatest western elongation on the 31st, at 11 h. A. M., 
or a speed of 20 knots. The two high pressure cylin-

when he is 18° 43' west of the sun, when he isivisible to 
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PAGE del'S are each 42 inches diameter, intermediates 60 the naked eye as morning star, being 8° north of the 

I. CIVIL ENGINEERING.-The Girard Hydraulic Hailway.-One of 
the great curiORities of the Paris exposition, the almost fric­
tionles� raHway. with sectional iliustrations of its structure.-8 

inches, and the two low pressures 94 inches, having a 
sunrise point. Mercury sets on the 1st at 6 h. 11 m .  

piston stroke o f  42 inches. The Illain steam valves are 
P. M. On the 31st he rises at 4 h . 55 Ill. A. M. His 

double-ported slides working on hard cast iron seats. diameter on the)irst is 8".4, and he is in the constella-illustrations... ....... ...... ........ . ...................... 11451 

II. J<;LECTRICITY.-Early Imectric Lighting.-Electric lighting m tion Virgo. 
Saiem in 1859. a very curious piece of early history .... .... .... . ... 11458 The screw propel lers are made of manganese bronze, 

Electric Motor for Alternating Currents.�A motor on an en-
tirely �ew principle for the application of the "iternating cur- having three blad es each, 14 feet 6 inches in diameter, 
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are carried on one carriage.-I illustration... ....... ......... . .. .' 11458 board propel ler is right-handed , port one left-handed. The Electric Age.-By CHAULER C'AltLl!:TOS COFFI�.-A short resump of the initiai achievements of modern electriCity ........... IH58 Her contract price was $1,325,000, and it is said the 
Ill. GEOLOGY.-'l'he Fuels of the Future.-A prognosis of the fu- t t '11 ' dd" 1 ture prospect of the world as regards a fuel sllpply. with a spe- con rac ors WI receive an a Itl Ona bonus of $135,000 

clai reference to the use of natural ga8 ......... . . . . .... . . . .......... 11457 in consequence of the development of a greater horse 
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SATURN 
is morning star, and will  soon become a conflpicuous 
object in the morning sky, for before the month closes 
he rises about one o'clock in the morning. He is still 
in the neighborhood of Regulus, though the distance 
between planet and star is  increasing. Saturn rises on 
the 1st at 2 h. 33 m. A. M. On the 31st, he rises at 0 h. 
50 m. A. M. His diameter on the 1st is 15". 6, and he is  
i n  the constel lation Leo. 
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ous example of modern scenic perfection. giving the construction jubilant over the results of the trial, as the ship is COIl- JUPITER 
and use of an appliance of the modern balJet.-5 illustrations ... . 11450 sidered to be fast and formidable. is  evening star. He makes a close conjunction with the 

v. NA v AI, ENGINEEIUNG.-Crankand Screw Shafts of the Mer- The Bal timore is one of the sarl'es of Slll' pS bU l' lt  on four days' old moon on the 28th, at 6 h. P. M. , being 7' 
cantile Marine.-By G. W. MANUEJ .. -This all-important subject 'C 
of modern navai engmeering treated in detaIl. illustrating the pro- English drawings, for which Mr. Whitney, the late south. The conju nction occu rs before sunset, but 
�t:ess.of t.he p.re8�nt day,.the superiority of material and method of usm" It, WIth mterestmgpracticai examples.-1 illustration .. . 11448 Secretary of the Navy, paid a large sum. We have moon and planet will  form a charm ing celestial picture 

Experimental Aid in the Design of High Spepd Steam�hips.-By D. P.-A plea for the experimental determination of the pro- heretofore called attention to the fact that the plans as so
. 

on as it is dark enough for them to be visible. 
bable �peed of ships, with examples of its appJication in practice. 11449 I Forginl< a Propeller Shaft.-II ow large steamer shaft.. are forged for all these vessels had become. in a measure, obso- JupIter sets on the 1st at 9 h .

. 48 n.!
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wlth example of the operation u� exhibited to the Shah of Persia at Brown & Co.'s works. Sheffielrt. �Jnl<land.�1 illustration .... ... 11447 lete at the time the drawings were purchased. It is' he sets at 8 h. 9 m. P. ]\f. HIS dIameter on the 1st is  
1'he Nayal Forges and Steel Works at St. Chamond.-The forg- 36" 0 d h 

. . h Inl{ of a pIece of ordnance from a 00 ton ingot of steel. an art.istic true every one of these shi ps when completed forms . ,  an e IS 1Il t e constellation Sagittarius. 
presentation of the sUbject.-l illu�tration .. ...... . . . . .. .. ,. .. 11447 

VI. PUOTOGRAPIIY.-'l'he Pyro Developer with Metabislllphite of an addition to our navy far ahead of any of our  old MARS 
Potash.-By Dr. J. M. ffiDER.-A new addition to the Ilyro de- wooden boats. But the fact can not be d isgui�ed that is morning star. He p resents no interesting feature velopel', with tormulre and results ... ....... ....... .. . ....... ........ 11462 

VII.. PHYSICS.-.Quartz li'ibers.-A lecture by Mr. C. V. BOYS on his the new ships are lacking both in speed and defensive excepting his conjunction with Veuus, but  a better 
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enI\\:":"il��"ecrtn-f�I���;r�}iOI�i�ht:':":'By'pr(if:"6LivEitioj;Gii:':"A''; 11452 other nations. This ought not to be. A great n ation I passed. Mars rises on the 1st at. 3 h.  5 m. A. l\f. O n  
abstra�t o f  a lecture by the eminent investigator and expositor o f  like ours, i n  building new ships, should take care t o  II the 3 1 st, he rises at  2 h . . 40  m. A. M. His diameter on Prof. Hertz's experiments, giving a brief review of the present as-pect of tbis absorbing question .................. ..... . . .. ......... . ... 11459 obtain the latest designs, and build the fastest and I the 1st is 4" . 2, and he is in the constellation Leo. 

VIII. PHYSIOLOGY.-Heat in Man.-Experiments recently made by most effective vessels. NEPTUNE Dr. Loewy on the heat of the human system.-Describedand com-mented on by Prof. ZUNTZ ......... ....... .......... .. ...... .. .... . .... . 11461 The Baltimore, although a fine ship, will have to sail is mornin g  star. H e  rises on the 1st at 8 h. 13 m. P. 
IX. SANITATION.-On Purification of Air by Ozone-with an Ac- . 

th k f th It I' f P' t M O th '  1 J . 
count of a N�w Method.-By Dr. B, W. RI(,HARDSON.-A very im- In e wa e o  e new a Ian man-o ·war l emon e, . n e 3 st, 1e rIses at 6 h. 12 m. P. M. H is dia-
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I 
Dfled \

I
Vlne Gr�Jles.-:-The preparation of the above wine on a speed of 20'4 knots wall attained with about 7 000 ind i- are mornl'ng  stars at the close of the IlIontll . Jup I' ter arge sca e In C:alIforma. WIth full detaIls of the process adopted .. 11461 ' 

The ProductIOn of An!monia from COR I.-By LUDWIG MOND.- cated horse power' and during a forced drauO'ht trial is the sole representative of th e flvenl'[lg stars. He A valuable �evlew of thl� important industry. with actnal workin� , b ' 
re

N
Sults obtained in carrying out a ret.ort. process.-2 illustrations .. 11454 1 of one and one-half hours' duration. a measured mile alone is on the eastern side of the sun and astronoml'cal a�ure, C;ompmntJOn. and Treatment of Ammal and Vegetab1e ' 

FIl.bfl(r -1'he history of fabrics. and fibers in the veget"bie and speed of 22 '3 knots was attained with a mean power of classification decrees that planets when east of the slln anlIna world. theIr s@urcel'. apphcattom�, and treatments .......... 11453 I I IWlfalnutOil'-,BYTH<!MAST. P. BRUCE W�RREN.-Anexcellent 112. 700 horses, the maximum power which was main- shall be called evening stars' and when west of th e  o . o r  pRmtp.TR mUl .  wlth description o f  a SImple method for pre- . . e • ,� 
parmI( 11. un a smail.c.lie .. . ..... . .. .... . . . ... ................ .. ....... 11(62 tamed for a conSIderable time exceedmg 13,000 horse sun, morning stars. 
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The Parts Exhibition. 

THE MACHINE TOOL EXHIBITS. 

PARIS, Sept. 15, 18B9. 
I stated in my letter giving an account of an inspec­

tion of the raHway works (of the Northern Railway of 
France) at Hellemmes that there was only one plan­
l;lg machine in the whole shop, and I then stated 
t-lat it appeared to me that milling machines were 
II10re used upon large work in France than is the case 
i'l either America or England. This statement is now 
borne out by the fact that, notwithstanding the im­
Illense exhibits of machine tools in the Palais des Ma­
c bins, I have only come across two planing machines 
(and one of these is American), while the milling ma­
chines may be counted by the score. If I am correetly 
informed, two of the largest milling machines exhibited 
are sold to go to the United States, both being design­
ed to take the place of planing machines. There are, 
it. is true, two planing machines in a large building 
outside the Palais des Machins, but in this exhibit there 
aTe a dozen milling machines. In this connection let 
me state that, notwithsta.nding the immense size of the 
Palais des Machins (it is over a quarter of a mile long). 
a very large quantity of machinery is crowded out of 
it.. For example, the above-named exhibit fills quite 
a large building placed among the boiler buildings, 
where one would not think of looking for machines. 
The greater part of the locomotive and railroad car 
exhibit is in an annex outsirle of the Palais des Machins, 
while the agricultural machinery fills several large 
buildings at least a mile distant froUl the Palais des 
Machins. In other parts of the main buildings one 
comes unexpectedly across very large exhibits that 
ought to be in the Palais; indeed, the whole of the ex­
hibits of the technical schools are separated from the 
}>alais the full length of the main buildings. " There's 
8.ltogether too much of it. One cannot grasp it," is a re­
mark frequently made by Americans here, anrl I know 
of men who have come here at considerable expensa 
8.nd gone away tired ont without seeing the whole of 

consisting of a tank containing 2,500,000 liters of raw 
petroleum, while in the rooms beneath it are drawings 
of the oil wells in various parts of the world, but more 
especially of Pennsyl vania and Baku. Other exhibits 
are of oil-well drilling apparatus, with all the tools used. 
Models of tank steamers for petroleum. Pumping 
stations for pipe line. Photos. of petroleum refineries 
in America, France, Russia, and Austria. A Worthi 
illgton pumping station. A geological chart of the oir 
regions in the U llited States. Various kinds of ma­
chinery used in oil pumping, and a carriage driven by 
a petroleum engine. 

on them, the fibers running from one-fourth inch thick 
down to the thickness of sewing cotton. '1'here is one 
vine stem four inches in diameter, which is considered 
very large here. Nothing approaching the Californill. 
stems exhibited at Philadelphia in 1876 is to be found 
in Europe, except, perhaps, the celebrated vine at 
liaUlpton Court, in England. 

Wine presses and cork-cutting machines form the 
most prominent remaining exhibits in this section. 

. even those exhibits they were most interested in. 
It is rumored that the exhibition Illay be kept open 

longer than was at first intended, because it is expected 
that tile issue of tickets connected with the lotteries 
",ill be exhausted by the end ofiOctober, and it will then 
De possible to make an issue that will then sell for a 
f,-,anc instead of the half franc at which tickets can 
DOW be bought. Again, it is urged that so long as the 
exhibition is open money pours into Paris-a condition 
tbat will keep Paris satisfied, and therefore quiet, to 
the di'lcomfiture of Boulanger; but, be this as it may, I 
have met many who have an idea that international 
complications are likely to follow the closing of the 
exhibition. 

A few words may not be out of place here regarding 
the double price of admission exacted before ten in the 
morning and after six in the evening. 'fhe fact is 
that as far as the early mornings are concerned, but 
little if anything is gained, because but few of the 
exposed exhibits are visible, the attendants not getting 
the exhibits dusted and in order before ten. Many, 
indeed, do not attend before about eleven. In the 
Palais des Maehins there is no power before twelve, 
and many attendants do not come until then; indeed, 
I find it almost useless to visit this part of the exhibi­
t.ion until about one, and the crowds are by that time 
so great as to seriously impede locomotion. At six 
o'clock in the evening an official is posted at every 
door, and nobody is allowed to pass from one building 
Into another. Hence they pass out into the grounds. 
'£hose who intend to stay for the evening go to the 
restaurants to make out the time until admission is 
again permitted. and thus avoid the double price of 
admission. But the greater portion of the depart­
ments are closed in the evening, and even the Palais 
des Machins becomes to a great extent uninterest.ing, 
the chief attraction being the electric lights and colored 
fountains in the grounds. So far as the fountains are 
concerned, the display is lJot equal to those of the 
Colonlal exhibition held in London in 1886. In the 
first place, the main fountain does not play so high, 
and the fountains being more spread out, the effect is 
not so charming. Again, there are no electric lights 
showing beneath the water as there were in London; 
and finally, there is no steam let in among the water 
for the colored lights to play upon. The display as a 
whole surpasses anything that has heretofore been at­
telllPted, because of the Eiffel tower. the statuary and 
the great size of the grounds. 

The next building contains exhibits relating to 
na.vigation and salvage, its contents being mainly con­
fined to nautical instruments, models of ships, stearn 
fire engines, tow rafts, life boats, and chemical fire ex­
tinguishers, while in an illclosure on the Seine beside 
this building are various crafts, including a gentle­
man's private yacht. The panorama of the various 
parts of the world to which the boats of the French 
transatlantic steamboats ply fills the next building, 
hut as they make a charge for entrance, it is not so 
well patronized as the open buildings. French agri­
cultural exhibits fill the next building, and among them 
there is one, on vegetable pathology, that attracts great 
attention. It consists of cases of leaves, small branches, 
etc., in which various diseases are shown in different 
stages of development. N ext come some fine exhibits 
of long racemes of various fibers and different fertilizers, 
the effects of which upon the growth of a plant which 
I aSSUllle from the sketches to be Indian corn (of which 
there are some fine specimens of French growth in 
their agricultural departments). 

These sketches are on a board immediately over 
some bottles containing the fertilizers. The first 
sketch shows a plant about a foot high grown in un­
fertilized soil or soil" without azote," as the sign has 
it; next is a plant about 16 inches higher and slightly 
more robust, beneath which is a bottle containing 
sheep manure. The succes!live increases in the sizes 
and robu5tness of the plant are in the following order: 
Dried night soil, disaggregated leather, cow manure, 
dried blood, torrefied horn, horn rasping'S, vegetable 
manure, nitrate of soda, and finally sulphate of soda, 
the plant fertilized with which is the tallest, being 
about four feet high and of robust growth. This re­
minds me that in the neighborhood of Reading, in 
England, the farmers use the refuse rags from a neigh­
boring paper mill, and state that they find no manure 
so efficient and so lasting in its effects. Some of them 
used other first-class manures in the same field as these 
rags, and say that from the luxuriant growth of the 
·plants they can tell the next year what part of the 
field the rags were used on. Another exhibit of promi­
nence is that of horseshoes, which are of every size and 
shape, and many of which have never come into use. 
There is one, for example, in which short screws are 
inserted, the heads which are of half inch square iron, 
and about three-eighths inch deep project to afford the 
horse a foothold. Several varieties of band-fastened 
horseshoes are shown. while otllellS are evidently de· 
signed to accommodate irregular or misshapen hoofs. 
There are in this building a great many skeletons of 
animals and of parts of animals, and paintings show­
ing the appearance of various diseases of cattle and 
sheep. Among the exhibits of cereals there is shown 
wheat in the straw which is 8 feet high, the grain from 
its appearance weighing as much '1S 60 pounrls to the 
bushel. It would be much more satisfactory if ex­
hibits of this kind were accompanied with a state­
ment of the conditions under which the grain was 
grown. I have seen, for example, samples of wheat in 
the straw, the ears of which were at least twice the 
length and breadth of ordinary ears, the grain weigh­
ing 60 pounds to the bushel, but in this case the soil was 
dug a foot deep with the spade, and only half the field 
was sown each year, that is to say, a breadth of five 
feet was sown and then a space of five feet was left 
bare, so as to recuperate ready for next year's crop 
while giving more rQot room for the growing crop 
and more free circulation of air. On the other hand, 
crops of sixty bushels per acre and sixty pounds to 
the bushel are not uncommon in Kent, England, where 
the soil is a light-colored clay, not more than six or at 
most seven inches deep, and rests on solid chalk. 

The street in Cairo and its neighborhood is simply 
an immense fair, the noise, erowds, and bustle answer­
ing to what a crowded Sunday at Coney Island wou1d 
he if the hotels Were turned into caravansaries, where 
fans, toys, pipes, tobacco, and Eastern fruits and curi­
osities were sold. I have not, as yet., been through 
one-quarter of the outside buildings, nor been from end 
to end of the Decazeville railway, which by the way is 
doing quite a large amount of passenger traffic. The 
outside buildings along the banks of the Seine, exclud­
ing the exhibits of human habitations, are largely 
devoted to the agricultural exhibitP.. Beginning at 
the Jena bridge, there is first the �,etroleum exhibit, 

Some of the samples of oats exhibited are five feet in 
the straw, the weight of the grain being about 46 lb. to 
48 to the bushel (the imperial bushel of 277 cubic inches 
is here referred to). Among the various samples of 
root crops exhibited are some fine samples of beet roots 
and turnips; but the latter do not equal those grown 
in England, nor the former those grown in the United 
States, especially those. of Kansas. There is a large 
case here containing models in wax of apples and pears, 
with the names of each variety affixed, the only classi­
fication being that of table apples and cider apples. 
Hence whether the table apples are culinary or dessert 
apples it is hard to say. In the next class we find ex­
hibits relating to the grape culture and wine manufac­
ture. First come examples of the various methods 
of grafting, both French and English; then young 
vines, with their roots sometimes not more than three­
fourths inch in diameter, having roots seven feet loug 

The next section is mainly devoted to biscuit manu­
facture, the whole operation going on daily. At the 
end of this section there is a room about 16· feet deep 
and 20 or 25 feet wide devoted to the manufacture of 
chocolate, and here a very curious effect is produced, 
by means of which the room appears to be at least 70 
feet deep. This is done by hanging from the ceiling 
canvas, on which a sham roof is painted, showing raft­
er�, etc.; the end wall is painted to represent a 
continuance of these rafters, etc., and also a continu­
ance of the side walls. The machinery also is painted 
on the back wall, with the operators all in their places, 
and so perfect is the deception that one has to get very 
clo�e to discover it. On a raised flooring in this build­
ing, forming a sort of half landing, are large exhibits 
of confectionery, while the basement beneatH is devoted 
to wine rooms, in which arches, pillars, and other dec­
orations are composed of bottles in quite an artistic 
manner. In the Portugal exhibit an artificial vine runs 
around (on a lattice platform) a room about 40 feet 
square, the execution being exceedingly good. 

In the next building are the agricultural exhibits of 
the Pays du Calais, in which we find grain in the straw 
and other agricultural products similar to those already 
described, including samples of tobacco and some 
clover very luxuriant and 27f feet l).igh. The succeed-· 
ing exhibits are similar, save that they include hard­
ware, leather, wool, pottery, wooden frame plows, and 
some geological exhibits in the way of limestones. In 
the matter of stoves, I may say that I have found 
American stoves in use in several parts of France, the 
"Crown Jewel" of the Detroit Stove Works being a 
case in point. The importer was Firmin Mignot, of 
Brussels. There are a great many stoves of American 
design in the exhibition having the shaking and dump­
ing grates and most of the latest improvements. A 
great many of them, however, posseRS the advantage 
over. stoves of American manufacture that the whole 
of the iron of the stove is enameled, some with a blue, 
some with a brown, and some with a black enamel; 
while on yet others the enamel has a colored pattern 
on it. This not only improves the appearance, but also 
saves much work in the way of stove cleaning. The 
cylinder stoves are very handsomely got up in enamel, 
and have handles on them to facilitate moving them 
about. This is, bowevpr. quite an unnecessary refine-
ment. JOSHUA RoSE. 

�- , ... 
Patent oftlce Annual Kel'0rt. 

The Hon. C. E. Mitchell, the Commissioner of Pat­
ents, has filed with the Secretary of the Interior the 
preliminary report of the operations of his bureau for 
the year ended June 30, 1889. There were received 
during the year 36,740 applications for patents, 808 ap­
plications for design patents, 101 applications for reo 
issue patents, 1,281 applications for registration of 
trade marks, 772 applications for registration of labels, 
and 2,345 caveats; making a total of {2,047. The num­
ber of patents granted during the year, including re­
issues and designs, was 21,518; number of trade marks 
registered, 1,111 ; number of labels registered, 312; mak­
ing a total of 22,941. The number of patents withheld 
for non-payment of final fees was 2,858; number of 
patents expired, 11,920. 

Upon the subject of legislation the commissioner 
says: .. Some of the provisions which should be alter­
ed are Section 4,885, relating to the date of patents; 
Section 4,887, relating to the duration of patents for 
inventions previously patented in a foreign country; 
and Section 4,936, relating to reimburselllent of moneys 
paid by mistake into the treasury." Mr. Mitchell 
thinks the 'policy of the Patent Office in adjudicating 
upon questions arising in t.he granting of patents 
should conform more nearly to the decisions of the 
federal courts. 

. �. � .. 
Tight Wooden Battery Boxell. 

It has long been a subject of complaint with regard 
to wooden battery boxes, says La Lttmie1"e ElectTiqtte, 
that, in spite of internal and el!.ternal coats of varnish, 
they always begin to warp and leak after a certain 
time. With a view of remedying this defect the fol­
lowing procesEI has been recently tried, it is said, with 
very satisfactory results: The boxes are dried and 
placed in a closed vessel, which is then exhausted. The 
protect.ing liquid is next allowed to run in. and when 
the boxes are well covered air is admitted, and the 
pressure of the atmosphere drives the varnish right 
into the pores of the wood, rendering it, highly im­
permeable. 

. "  ... 
OF the twelve grand prizes granted at the Paris ex­

hibition of 1889, four were awarded to citizens of the 
United States. 
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AN IMPROVED GOVERNOR FOR STEAM ENGINES. 

The acco m pan y i ng i l lustration re presents a direct­
acti ng governor for steam engines, which is positive in 
its action, and has neither pulleys, belts, nor gearing. 
It is  the invention of M r. J. W. Brown,  o f  New Orleans, 
La. , and an application for a paten t  therefor is pend­
ing. Pig. 1 represents the governor in perspective, as 
applied, Pi g. 2 being a sectional view th rough the 

1titufifi t l\tutritau. 
at each side to form side flaps to go behind the dash, 
where their ends are u n i ted by a sprIal spring or elas­
tic webbing, as shown in Fig. 2, whereby the apron may 
be adj usted to a dash of any sizs. By means or leather 
straps on each side the apron is attached high up to 
one of the side sticks holding the curtain, and lower 
down it has an elastic strap on each side, with a hook,  
by m eans of which the apron is  m ade fast at the side 
of the seat. The apron also has a central aperture 
covered by a flap for the passage of the lines, and thus 
applied, as shown in Pig. 1,  presents an inclined plane, 
f.·ee from all pockets or ridges, which will not hold 
watE'r at any point, and from which the water w i l l  
rapidly pass o ff .  This apron will n o t  lliark or wear the 
dash, and when not in use may be folded u p  to occ�py 
but l ittle  room. 

For further information rel ative to this invention 
address the Doctors' Carriage Storm Apron Co. ,  Pitts­
ton, Pa. 

• r . 1  • 
The Elffel To,ver Struck by Ligh t n i n g. 

A few days since the tall tower was, during a storm, 
hit by a thun derbolt, and many sensational stories 
have been circulated in reference to the occurrence. 
Some reports spoke of the lightning rod h aving been 
melted into a bal l ,  others of a shower of molten iron 
d.ropping on t h e  bystan ders, and, again, oth ers h ad 
wonderful tales of she .. t lightning an d electric shocks. 
In conseq uence the shares at the Bourse went down 
60f. in one day, a resu l t  probably showi n g  the " true 
i n  wardness " of the cananls. At j ,he last sitting of the 
Academy of Scien ces, M. Mascart gave t h e  true account 
of the in cident, for accident there was none. The 
tower top is protected by three lightning rods, one 
vertical on t h e  highest point and two oblique ones a 
l i ttle below, on the bel vedere sides. Some t i m e  sin ce, 
it  seems, the end of the topmost rod was noticed to be 
sl ightly shaky, and as the piece weighs several kilo­
grammes, it was t.h ought prudent to take it down for 
repai rs, while the iron nut servi n g  to hold it,  screwed 
fast to thE' lower half, was left in place . It is this nut 
which was m istaken for a ball of melted iron. On 

BROWN'S STEAM ENGINE GOVERNOR. eXamining it afterward it was fou n d  indeed that som e 
particles had been struck off by the fluid,  as when steel 

steam inlet ports by which live steam is supplied to t'he is struck w i th a flint, and to a like phenomenon the 
engine on which the governor is  placed, whi le  Pig. 3 is  flying sparks Illay be attributed, but n o  appreciable 
a plan view of a t u rb i n e  wheel pl aced in the path of portion of the Illetal was meltp.d off. While the storm 
the entering steam,  the ports b y  wh ich the steam is  was at its h i ghest, aigrettes of light kept issuing froIll 
admitted to the engine cyl i n der being so arranged as to the three rods, an d the keepers were surrounded with 
necessitate the passage of the steam through the t ur- a luminous h aze. They were startled b y  the loud 
bine wheel . The shaft on which this wheel rotates ex- I report when l ightning struck the rod, but neither then 
tends u p ward l y  and is hollow, and on this shaft are nor at any time did they experience any shock. No 
disks, by means of whic·h t h e  governor balls are sup- harm befE'1 I an y one on the tower at the time, and none 
ported, bei n g  connected therewith by thin straps of can happen from thunderstorms, the cond uctibility 
spring steel. 'fhe lower disk is rigidly connected with being practicall y perfect. 
the shaft, and the u p per one is free to m ove u p  and .. I • I .-
down the reon, so that the rapid rotation of the shaft Remarkable Career or an A merican Mi8sl o nary. 

tends to force the governor balls outward, in propor- The De partment of State has received from the le­
tion to the speed attained, against the tension of the gation at Pekin. China, under date of July 3, an ac­
straps by which they are con nected to the disks, and coun t  of the d eath and extraordinary life-work of the 
also against the press u re of a coi l of spring wire sur- Rev. J. Crossett, an independen t  American missionary 
rounding the shaft and bearing against the u pper disk. i n  China. H e  died on the steamer EI Dorado, en Toute 
The amo n n t  of pressu re to be exerted by this coil is from Shanghai to Tientsin, on June 21. He leaves a 
adjusted accoordi n g  to the rat e  of speed it is deemed de - widow at Schuylersville, N. Y. In speaking of Mr. 
s irabl e  to maintain . Secured to the top disk is a yoke. C rossett, Min ister Denby couples his name with that 
extending over the top of the shaft, and forming a of Father Damien, and says : 
bearing for a spindle wh ich extends centrally down " Mr. Crossett's l i fe was devoted to doi ng good to the 
th rough the shaft to the live steam valve, as shown in poorest classes of Chinese. He had charge of a winter 
Fig. 2. The top of this spindJe  is screw-thread ed and refuge for the poor at Pekin during several winters. 
fitted with lock nuts, by the adj ustment of  which the H e  would go out in the streets on the coldest nights, 
amount of steam to be ad m i tted is reg ulated. pick up destitute beggars and conVey them to the 

For f u rther particulars w ith reference to this inven- refu ge, where he provided them with food. He also 
tion address the Ame:·ica!n Patent O perating Com pan y, b uried them at his own expense. He visited all the 
Limited, Thomas H. Under wood, President, No. 164 prisons, and often procured tOhe privilege of removing 
Common Street, New O rleans, La. the sfck to his refuge. The offiCIals had implicit confi-

e • • • .. dence in h I ln , and allowea him to visit at pleasure all 
AN IMPROVED STORM APRON. the prisons and charita ble institutions. He was known 

The accompan y i n g  m ust ration represents a form of by the Chinese as the ' Christian Buddha. ' He was at­
carriage apron req u i ring less material in the process of tached to no orgamzation of m en. He was a missionary 

pure and sim ple, devoted rather to 
charity than p roselytism. He literally 
took Christ as h is exem plar. He tra­
veled all over China and the East. He 
took no care for his expenses. Food 
and lodging were voluntarily furnished 
h i m ,  innkeepers wou l d  take no pay 
from him, a.:Id private persons were 
glad to entertain him. It must be 
said that his wants were few. He 
wore the Chinese dress, had no regular 
meals, drank only w!l.ter, and lived on 
fruit with a l ittle rice or m illet. He 
aimed at translating his ideal Christ 
into reality. H e  wore long auburn 
hair, parted in the middle, so as to 
resemble the pictures of Christ. Char-

GIBBONS AND SHELLY'S STORM APRON FOR CARRIAGES. itable people furnished him money for 
his refu ge, and he never seemed to 

manufactu re than has heretofore been employed, and want for funds. He stept Oil a board or on the floor. 
which can be q uicld y  and easil y  applied to a dash . It  Even in his last nours, being a deck passenger on the 
has been patenterl by Dr. Peter J .  Gibbons and Mr. Ef Dorad o, he refused to be transferred to the cabin, 
David B. Shelly, of Pi ttston, Pa. The apron is made of but the kindly eaptain, some hours before his death , rubber, oil cloth, or other waterproof fabric, and is cut removed him �o a berth . "  

[SEPTEMBER 28, 1 889. 
== 

AN IMPROVED COCOANUT PARER. 

A machine for paring cocoanuts after the shell has 
been removed is shown in the accom pan ying i l l us­
tration, and has been patented by Mr. Abra Ill W. 
Lewis, of Asbury Park, N. J, The nut is clamped to 
revolve between holders j ournaled in standards se­
cured to a suitable base, one rigidly and the other by 
dog and rack, permitting of a sliding m ovement on the 
base to engage cocoanuts of differen t  sizes. A sui ta­
ble train of gearing is arranged to revol ve the nut 
and the circular plate carrying the paring device.  The 
c.ircular plate is secured to a sleeve on cen tral post 
proj ecting from the base, and receives its rotary move­
ment frora a bevel gear mounted on the sleeve. On 

LEWIS' COCOANUT PARER. 

the post immediately above the sleeve carrying the 
circular plate is a collar carrying the horizontal arm 
which supports the knife post, and works over the 
face of the circular plate. The horizontal arm has a 
depending lug at its outer end which engages in t urn 
with opposite marginal apertures in the circular plate. 
The post carrying the box in which the paring knife is 
held is j ointed to the horizontal arm, and at the j unc­
tion of the two is a coiled spring to force the post 
against the nut. A coiled spring is also placed on the 
central post, one end being secured thereto, and the 
other end to the horizontal arm . In operation , the l u g  
i n  the horizontal a r m  being i n  t h e  aperture on the 
right, the circular plate carries it i n  revolving and also 
the knife post ; as the kni fe reaches the end of the par­
ing on the left, the arm rides up on a beveled l u g  on 
the case. which forces the lug on arm out of the aper­
ture, and the coiled spring on central post retracts the 
arm back to the first position at right, where the lug 
engages the aperture in advance. 

AN IMPROVED SILL PLATE FOR RAILWAY CARS. 

'l'he accom panying illustration represents a door way 
sill plate for rail way cars provided with a roller along 
its upper front marginal portion, to ease the labor and 
q uicken the work of sliding or passing freight in and 
out of the car, free from inj ury to the package. I t  has 
been patented by Mr. E. E.  Jacobs, of Arcola, Ill. The 
plate proper has its floor and o utside front portions cast 
or otherwise made i n  one piece, and is  secured in a .. uit­
able way on and over the sills of the doorway. Its up­
per front marginal portion is formed with a receSB to 
receive, with proper room for clearance, a roller made 
with journals, which rest and turn i n  suitable bearings, 
each of wh ich is formed of a partial bushing and an 

JACOBS' SILL PLATE FOR RAILWAY CARS. 

outer strap fastened to the plate by screws or bolts, as 
shown in Fig. 2. The body of the roller projects slightly 
beyond the side an d top surfaces o f  the plate and of 
the straps, maki ng the roller the carrying surface for 
boxes or packagb.� sliding in and out over it. 
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A N  IMPROVED BACKBAND HOOK. 

An improved device for securing the back bands of 
plow harn ess and similar gear, consisting of a simple 
form of hook, w h iClh may be easily applied,  adj usted, 
and remoyed , i s  i l l u strated herewith, and has been 
patented by Mr. David D.  Nolley, of Wilson, N. C. 
'f he h ook i s  fOl'med of stout wire of sufficient rigidity 
to resist the strains, and is approximately T-shaped, 

NOLLEY'S BACKHAND B:OOK. 

Fig. 1 showing it on the backband and Fig. 2 showing 
it detached therefrom .  The reins may be passed 
through the ring or loop at the upper part of the frame, 
and the two hooks forming the lower end of the frame, 
by means of which engagement i s  made with the trace 
links, may either lie side by side, as shown in Fig. 2, 

or they may be crossed over upon each other, as 
shown in Fig. 3. I n  connection with the hook a stout 
wire keeper is  em ployed. The ends of the backband 
are doubled over the keeper, and the 
ends of the latter are made to e mbrace 
the edges of the band, when the band 
is passed into the skeleton al' m s  of the 
hook and drawn through till the keep­
er strikes their outer sides. The hook 
is thus securely held to the band, and 
may be readily adj usted or removed by 
simply drawing the keeper away from 
the frame. 

For further information relative t o  
this invention address Messrs. George 
D. Green & Co. , Wilson, N. C. 

• • •  
A RAILWAY CAR FOR CARRYING 

WIDE STOBES. 

� citnfifi t 1\tutritnn. 
tie rods are provided for the proper bracing of the 
car, and in loading the stone thereon the knees are 
moved to t.he position indicated by dotted lines in the 
sectional view, in  w hich position they are b locked. 

After the stone has been placed the block is removed 
and the knees 

·
lowered, the horizontal arms of the 

knees being then brought into engagement with the 
vertical bars pivotally connected to the frames, while 
a bar or rail is placed against the outer face of the 
stone, the ends of the bar being engaged by links 
provided with turnbuckles, the links being connected 
to proj ections near the base of the opposite side of the 
frames. With this construction the car will carry a 
,ery wide stone in such a way that neither edge of 
the stone w ill extend beyond the side edges of the 
car platform. 

THE JOHN GOOD FORCE DRAUGHT FUEL GAS GENERATOR 

AND SMOKE CONSUMER FOR STEAM BOlLERS. 

The accompanying i l l ustration represents a furnace 
construction whereby steam and air are superheated 
t o  form a fixed gas, and injected upward through the 
grates of the furnace by a steam jet exhauster, enabling 
coal screenings, etc. , to be used, perfecting the combus­
tion, and almost wholly doing away with smoke. This 
invention has been patented i n  the United S tates and 
Canada by Messrs. James E. Herring and Joh n Good,  
of Napanee, Ontario, Canada. 

A cast i ron air pipe is placed lengthwise in the 
furnace, as shown i n  Fig.  1, to the outer end of which 
is attached a round pipe, through which ai r i s  drawn, 
as indicated by the arrow, this  pipe being fitted with a 
vacuum gauge. At the opposite end of the pipe is a 
downwardly pointing elbow with a T, one end of which 

AN IMPROVED KEY-HOLE GUARD. 

The accompanying cut i l lustrates an im provement 
in door locks, It consists of a small, thin metal plate, 
preferably steel , of the form shown in Fig. 1,  com-

B�NNETT'S KEY-HOLE GUARD. 

bined with a lock and arran ged within the lock case 
so as to extend 'between the keyholes, thus at all times 
effectually preventing any view through the keyhole. 
When the door is locked and the key i s  left i n  the door, 
th ere is no possible way of either pushing the key out, 

turnin g  it in the lock, or tamperi ng 
w ith it from the opposite side of the 
door ; fol', when the key is inserted 
from either side, the free end of the 
thin plate is  pushed by the end of the 
key against the opposite wall of the 
case. 

This effectuall y  covers and closes 
the opposite keyhole, the thin plate 
standing then between the end of the 
key and the keyhole on the opposite 
side of the lock from which the key 
was inserted_ This s imple l ittle device 
likewise prevents the key from turn­
ing i n  the lock and fall ing out by 
the natural jar of the door when 
closed. 

Fig. 1 shows the form of plate prefer­
ably adopted by the inventor, Fig. 2 
the key with hollow stem, Fig. 3 a 

c ross section of lock, and Fig. 4 an 
interior side view of lock i n  which this 

A car of speci al construction to adapt 
it for the transportation of stones of 
fifteen feet .01' more i n  width, and 
t wen ty-five feet or m ore in length, is 
il lustrated here with, and has been 
patented by Mr. James J. Treanor, of 
H a.stings-upon-Hudson, N. Y. Upon 
the usual trucks are platforms con­
necten by center and i ntermediate 
sills, the ordin ary outer s i l ls  being cut 
away between the platforms. Above 
the center sills is  m ounted a heavy 
longi tudinal girder, as shown in the 
sectional view, and upon the inner 
ends of the platforms are A-frames, 

' im provement is  embodied. This de­
vice is  not applicable to locks already 
i n  use, but can be easil y  applied to 
almost any pattern of the ordinary 
door lock with but a slight cbange in 

the pattern and at a trifling additional 
expense. THE JOHN GOOD FORCE DRAUGHT FUEL GAS GENERATOR AND SMOKE CONSUMER 

FOR STEAM BOILERS. 
M r. Jno. B. Bennett, 620 Atlantic 

A venue, Boston, Mass .. haR lately been 
allowed a paten t  for this device. For 

further information address th e patentee. 
braced by struts, these frames sup-
porti n g  a heavy hori zontal shaft which passes 
through caps carried by interm ediate A-frames rest­
ing upon the central longitudi nal girder, At either 
side of  the i n terllled iate frames are arranged knees, 
between each pair of which skids are held, the lower 

TltEANOR'S RAILWA� CAR. ' 

ends of the down wardly extending lengths of the skids 
ha ving hook-l ike projections. The knees have semi­
circular recesses at the bend on their inner side, these 
recesses resting upon the horizontal shaft, and when 
the knees are in the posi tion shown, their horizontal 
arms are en gaged by vertical bars pi votally connected 
to the outer lower corners of the frames. Longitudinal 

projects through the fron t wall of the furnace into the 
ash pit. A cast iron steam superh eater is pl aced cross­
wise of the furnace, above the second row of grate bars, 
as shown in Fig. 1, and in the cross sectional view, 
Fig. 3, this superheater being flanged, and closed at 
both ends, and divided into three compartments, as 
shown i n  section in  Fig. 2. Steam from th e boiler is  
passed through this su perh eater to be formed into a 
fixed gas, and discharged into the T at the front end of 
the furnace, thus consfituting a steam j et exhauster, 
creating a vacuum designed to equal abou t twenty 
i nches weight of water, and sucking the air through 
the central pipe in th e fu rnace with great force. This 
heated air and su perheated steam are together forced 
u pward through the grates, mixinl! with the fuel 
thereon and creating a powerful h eat. In addition to 
the ordinary row of grates i s  a second row just beyond 
the bridge wall , the superheateo steam and ai r stri king 
the fuel on the fi rst grate with such force as to carry a 
portion of the fuel back to the second grate, where the 
combustion is further m aintained ann the s m oke con­
sumed, a system of d am pers being so arranged as to 
admit air and superheated steam to this 

'
part of the 

furnace. With a furnace th u s  constructed and ope­
rated, it is claimed that the sol i d  fuel n eed be renewed 
only at long intervals, and that alI smoke will necessa­
rily be con sumed. 

For further information touch ing this invention ad­
dress Mr. James E. Herrin g, Secretary Napanee Gas 
Company, Napanee, On tario, Canada. 

. f  . . . 
AN Italian en gineer has experim ented with sugar as 

a m eans of preventing the incrustation of boilers, with 
satisfactory results. A boiler which used to be incrusted 
in six weeks, had t wo kilogram mes of sugar introd uced 
every week, for four m onths, and then a film of incrus­
tations was found which could be easily washed off. 

. . . . ..  
AN IMPROVED UNDULATING FURNACE HEARTH. 

A furnace i ruprovement designed to faci l itate the 
agitation of molten iron, and consisting o f  a centrally 

BARKER'S UNDULATING FURNACE HEARTH. 

supported h earth or basin,  w i t h  means for undulating 
the basin, is  i l lustrated h erewith, and forllls the sub­
ject of a patent issued to Mr. Anthony Barker, of 
Pittsburg, Pa. Fig. 1 is a central longitud i n al sec­
tional view of a reverbemtory furnace having such a 
hearth, Fig. 2 being a cross sectional view with the 
basin or hearth ill its position of greatest depression, 
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while Figs. 3 and 4 show bottom views of the hearth or abruptly. It is surprising to see, as one may every- and bloom, but keep the whole scene to its own ap­
basin and the roller-carrying disk. The hearth has a where, well designed houses, adorned within with much propriate style, adlllitting brilliant decoration only in 
cast iron base with cast iron side walls bolted thereto, rich ornament, and probably inhabited by people who detail, and 'wnspicuous single objects only rarely, if 
and is lined with refractory material, while a boss with appreciate art and nature, standing thus naked in at all. If lllany flowers are desired, they should be 
a concave recess extends downward frolll the under side naked inclosures. The contrast between a handsome grown in a garden or in formal beds close beside the 
of the center of the base, and about the boss is formed building and bare surroundings is sufficiently obvious formal building. The perlllanent scene can be helped 
a concentric cam-faced flange, the face of the flange in summer, but in wintf'r in this New England cliwate only in its details by the temporary beauty of bulbs 
being ill a plane that is at a slight angle to that of the it becomes positively startling, so that it is difficult to and herbs. 
base. The hearth is centrally supported by a vertical understand how educated people can fail to be im- • .  To appreciate that a house scene depends for real 
post, the upper end of which fits within the recess of pressed by it, and how they can longer refuse to com- effectiveness upon its general design and not upon de­
the boss, and a disk is loosely fitted upon the post to prehend that the house and the house ground should coration, one need only look upon some such ground 
rest upon the bed plate, this disk having a bevel gear be treated in the sawe spirit. as that of the Longfellow place, before mentioned, 
about the edge of its under side that is engaged by a " From another point of view this nakedness is where the planting consists of two elms supporting 
pinion on a horizontal shaft, driven in any desired equally surprising. Here in the suburbs is an oppor· the sides of the house, creepers covering the balustrade 
manner. This disk carries on its upper side four tunity for adding to all the usual advantages and 01'- at its base, and lilacs flanking the balustrade and 
wheels or rollers, as shown in Fig. 4, two of the rollers, naments of city life the new and delig-htful pleasant- forming a hedge along the street wall. The open 
directly opposite each other, being of the same size, ness of verdure, fragrance, and bloom.  As a matter space of grass is well proportioned, and the whole 
while one of the other rollers is larger and the other of fact, it is an appreciation of this opportunity that scene is one which, in its formal, symmetrical style, is 
smalier. About the top of the side walls of the hearth causes the first plantings in most suburban grounds. I not surpassed for effectiveness in all New England. 
are flanges with hook-like projections, engaged by Trees and shrubs, selected for their profuse flowering Suitable general de�ign is just as effective in any other 
corresponding hook-shaped projections upon plates or their striking habit, are set out here and there, and conceivable style." 
lined with firebrick, a loose fold of asbestos cloth being brilliant beds of flowers are perhaps added. Desire .. , • • .. 
attached. To the working door of the hearth is con- for ornament of this sort grows by what it feeds on, Chloralamid, tbe NeW" Hypnotic. 
nected a working fore plate which rests against the and causes the pressing demand upon the nurseryman From the notices which are appearing all throu gh 
top of the side walls and accommodates itself to the for plants of marked appearance. The effect upon the German medical press, it would appear that the 
different positions of the hearth. By the operation of house grounds resulting from planting undertaken in new hypnotic, chloralamid, is destined to occupy I>. 
the shaft revolving the roller-carrying disk n nder this spirit is generally unfortunate. Specimens of prominent and, perhaps, a permanpnt position among 
the base of the hearth, the latter is tilted to undulate many sorts planted promiscuously on a lawn compose the popular chemical remedies of the day. It is £lui; the molten metal, thoroughly agitating it so that all an interesting though ill-arranged museum, but not forward distinctly as a rival to snlphonal, and its 
its particles will be brought into contact with the an appropriate setting for a house. They wholly .de- admirers claim for it greater virtues than they allow 
reagent employed for its purification. The rotation of stroy ali that breadth of effect which is so difficult but to that remedy. Chloralamid is an addition pro .. 
the hearth may be prevented by clutches working in so important to preserve in small grounds. If they grow duct of chloral anhydride, CClsCHO, and formamide, 
slots in the fire bridge and flue bridge. large, they interfere with the pro�pect and the aspect CHON H2•  It has the constitutional formula : 

Further particulars with reference to this invention of the home, and, whatever their size, they give the <OH 
may be obtained of the Barker Undulating Furnace scene the appearance of having been adorned to make CCl sCH 

NHCHO. Company, limited, Duquesne Way, between Third and a show, and remind one of the saying of the Greek A first advantage which it is said to possess over sul-F0urth Streets, Pittsburg, Pa. sculptor who charged his pupil with having richly 01'- phonal is its greater solubility. It dissolves in 9 parts • , • • .. namented a statue because he knew not ho w to make of water, and 1Yz only of alcohol, while its mild taste Design in the S u rro u n di n gs oC H o u ses. it beautiful. and freedom from caustic properties recolIlmend it in A few months ago Mr. Charles Eliot, the well known . .  An ambition to possess a collection of handsome, preference to such bodies as chloral hydrate, etc. It is landscape gardener, read before the Massachusetts curious, and rare plants, like the similar passions for given in doses of 20 to 45 grains in an aqueous solution, Horticultural Society a most instructive paper with I shells or minerals or precious stones, is entirely pr�ise- and it is claimed that in half an hour's time it will the above title. Assuming that every ,one desires to worthy and honorable, and may well be indulged ad induce a sleep lasting about eight hours, and leaving have his house and grounds beautiful as w'ell as con- libitnm, provided a place can be set apart and fittingly no bad effect on the heart. It is best dispensed in solu. venient; Mr. Eliot insisted (1) that the real beauty of arranged for the purpose, as cabinets are prepared in- tion, care being taken that no alkali is present. what he aptly termed the " house scene" is never doors for collections of curios of all sorts. Out of doors Although the remedy has only been known for a derived from added decoration, but must spring di- a flower garden is such a cabinet, and there is no rea- short time, very llumerous medical reports h!).ve already rectly from the scene itself, and (2) that this beauty son that tree and shrub gardens should not be simi- been published in reference to it, and from these it can be attained only when the house and its surround- larly arranged by those who desire to grow many strik- appears to have been tried at the clinics of Strassburg, inD's are thou!!'ht out together as one design and com- ing sorts. In formal and highly decorated pleasure B E l d h I ,.. � Giessen, Greifswold, onn, r au gen, an ot er p aces, position, These truths are fundamental, and yet the grounds, specimen trees are already used in this way, Drs, Hagen and Hueffler, of Erlangen, have prescribed ordinary practice is to build houses without much re- and with good effect. Before stately buildings and in it for 28 patients, in 118 single doses. They obtained ference to the land about them, and often with no connection with terraces and formal avenues, appro· excellent results in 16 cases, good results in 10, and in 2 thou ght of so essential a matter as the way of approach. priate specimens are always in keeping, but in New only they were disappointed. Reischmann, of Giessen . After the building is complete, some attention may be England house scenes not especially arranged to re- has employed it in 52 instances, and gives as his opinion given to making the scene a pleasant one to look ceive them, they destroy the last hope of good general that " it acts well, will be very serviceable, and is free upon, and this is usually d one by inserting flower beds effect. from undesirable secondary effects, having specially no or specimen plants here and there, without reference " With what object, then, should the planting of action on the heart." Peiper tried it in 24 cases, and to the nature of the ground. the suburban house ground be planned ? describes it as active, but not infallibly so, as, for' Illustrations of the truth of both these propositions . .  I answer, with the object of helping the building, instance, in cases where insomnia was caused by severe can be found ion town and country, but it is our pur- and the other controlling parts of the scene, to form pain. Headache sometimes followed its use. Drs. pose now to present a portion of Mr. Eliot's paper an appropriate and pleasing whole. In the very Hagemann and Strauss used it at the clinic of Bonn in which relates to the suburb-a dIstrict where roads smallest front yards one thing whieh should seldolll or 1 5  cases, and found 15 grains sufficient to cause sleep and houses dominate the landscape. Generally the never be omitted can be accomplished just as well as in the ailments for which they tried it, namely, nervous ground here is level, the boundaries straight, and the it can be in grounds of larger area, that is, the con- diseases, 5 ;  heart disease, 2 ;  phthisis, 2 ;  amelllia, 2, l ots comparatively small. In such neighborhoods the necting of the house walls with the ground by means and others. They consider it generally very effective, architect's shIue in making the scene is predominant, ' of some sort of massing of verdure. Shrubs pl anted though they state that it had no effect in some cases; and an error in the style of the house is fatal to the near the bas a of the house wall remove at once all ap but, they add, some patients are impervious to all h yp­effect of the hOllse scene. A many-angled and many- pearance of isolation and I)akedness, and nothing can notics. Dr. Kny, of Strassburg, first made physiological gabled building on a smooth site, in a straight help a building more than this. Here, if nowhere experiments, and these being successful, he gave it to bounded inclosure. is out of keeping, and so is a tangle else, some evergreens should be used, and it is for-
3 1 patients, over one hundred timeE, in doses of from of hushes and bowlders, or a sharply curved approach tunate that in a climate in which hardy evergreens are 20 grains to 1 drachm. According to him, the sopori fic road. This does not imply, says the editor of Garden few, the stiff sorts, like the box and arbor vit1lJS and effect is not so strong as with chloral hydrate, 30 grains and Forest, that the curve lllust be forbidden and the the junipers, are all entirely appropriate in close con- of the latter corresponding to about 45 of chloralamid, path made straight when the streets are curved or nection with a building. The more irregular the which is what we should expect, as the relative amount when the house door is reached most easily by a structure, the more varied in detail lllay be these of chloral i s  as 100 to 76 '6. Its chief merit is that it curved line, but it does Luean that purposeless curva- wall planting'S, but if the house is of formal design, a does not affect the circulation. He recommends it for ture, such as prevails in lllany suburbs, should be hedge-like row of bushes may be best. The older sleeplessness caused by nervous excitation, but not shunned. But, the editor adds, we leave Mr. Eliot houses in many New England villages often have when severe pain is associated with the sleeplessness. to speak in his own language: bushes set out thus along their walls, and at the That it has decided merit� seems evident from thest:1 " Awkward anti breadth·destroying lines of approach Longfellow place, in Cambridge, the same purpose is reports. The investigators named are men of consid are the rule in ·the suburbs, and the architect is often accomplished by a low terrace balustrade half cov- erable reputation, and the fact that they criticise it�. responsible for them, for he frequently places the house ered by creepers. weak points is evidence of the care they have taken iIJ door in such a position that the path or road leading " In grounds a little larger than the smallest, the se- testing it .-Chemist and Druggist. to it must necessarily cut the ground before the house curing of some breadth of effect by means of grass _ I • • • into lamentably small pieces, and he does this, too, should be attended to Flext after the wall plantings. If Til e Green Fir. 

when a little thought wight perhaps have brought there i� space enough to get this openness and, a
.
t the A correspondent of the Northwestern Lu mbermar .. about that happiest of all arrangements, in which a same time, have wme bushes near the street lllle as says green fir trees will burn like tinder. He saw a stretch of grass as long or longer than the building is well .as ne�t th� house, so m�ch �he bette�. Plant I green tree of that species at Whatcom burned half brought without a break up to the house wall itself. nothlllg whICh WIll grow to a sIze lhsproportlOnate to down, by simply having an auger hole bored through No subseqlle

'
nt planting can obliterate mistakes in �he scene,. Large trees on smail lots are not only it, with an upward slant on one side, so as to crea:te these controlling elements of the suburban honse scene, Illappropr�ate, but they shade the g.round exceSSIvely an air draught, and stuffed with kindling. The in­the house and the approach, and no planting can ac- and �ake It difficult to grow the indIspensable ground terior of the tree being thus ignited, the trunk burned complish what it otherwise might, if, by reason of un- coverlllg of shrubs. �aintaining sufficient openness, like a torch. That struck the correspondent as decid­mindfulness of the effect of the house scene as a whole, plant shrubs.also agaIllst the naked fences, or grow dl ainst fir timber as a perman!!nt investment. the framework of the scene is wrongly put together. climbers on them if space d?es not permit of any.thing �e�l��ks that sinCe numerous settlers have recently ,. It is seldom that a suburban lot, after the house more. In larg

.
e grollnd� gIve the house a se�tIllg or gone into the Puget Sound region, and are clearing and approaches are built, retains much of its former backgroun� of appropl'late. trees. Where, as III New farms, the liability of fires has greatly increased, and vegetation. A few large trees may survive the neces- England, cluuate keeps deCIduous plants leafless half will continue to do so in ratio with the progress of sary gradings, but the natural ground covering is gell- the year, plant for effect in winter as carefully as for settlement. erally killed out. On the completion of the grad.ing, the summer, use all possible broad·leaved evergreens .. , • • ..  

grass is sown, and from the resulting sheet of green, and all the cheerful fruit-bearing and colored-stemmed THE electric light on the Eiffel tower, Paris, is re-
the house w!\.lls and the boundary walls or fences rise shrubs, and , for summer add various sorts of foliage ported to be visible at Orleans, 69Yz miles distant. 
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A. Sensible Ilint from a Practical So urce. 

The value to the mechanic of good periodicals and 
papers pertaining to the business in which he is engag­
ed is often underrated by him, and he is apt to consider 
that he is none the worse for a lack of knowledge about 
the experience, opinions, and work of others. This is a 
most serious mistake on his part, and one which in 
the end will be suicidal to his best interests. One great 
reason why so m uch progress has been made in recent 
years lies in the fact that the ease with which men can 
give the results of their labors and experience to their 
contemporaries or leave them to posterity has resulted 
in a mucn greater diffm<ion of knowledge. 

In the m echanical field this circulation of knowledge 
has enlarged and is still enlarging the circle of men 
who arp, well posted and fully alive to all that is going 
on.  How then can a man neglect those very means of  
ad vancement by which others are progressing ? It 
matters not whether he be a fireman, engineer, ma­
chinist, foreman, mast<:lr mechanic, or su perintendent 
of motive po wer, or w hether his natural abilities be 
great or sm all , if he wishes to advance with the rest of 
the world he must know what it is doing, and this 
knowledge must be derived from the pages of papers 
rl evoted to mechanical affairs. We recently heard a 
gen tleman connected with one of the most progressive 
roads in  the country say, " I  am personally acq uain ted 
with a good many enginemen on our road, but I m ust 
con fess that I don't know a single one who takes any 
m echanical paper regu larly. " We know that such 
an assertion would be too s weeping for general appli­
cation ; but there is no road on which a very large 
percentage of the enginemen are readers of papers 
pertaining to their business. Nor is this state of 
affairs confined to the train men, for we know of 
master mech a nics who " never have time to read the 
papers. " In some cases, however, they do the next 
best th ing ; they turn the papers over to the " boys. " 
We think we could suggest a still better method of 
procedure, namely, to read them fir"t and then turn 
them over to others. There are many young men 
who would be glad to get such reading, but who may 
not be able to pay for it, and there are others without 
any desire for it  who would wake up to a realization 
of the possibili ties i n  life before them if thei r views 
were enlarged. For these reasons a man is to be high­
ly com mended for putting into the hands of those in 
his employ good en gineering and mechanical journals, 
but he i s  not true to his own i nterests if he himself 
neglects to read them . -The Master Mechanic. 

Th e Evolutio n o f  Music. 

At the recent Toronto meeting of the American Asso­
. ciation the add ress of the retiring president, Prof. J. W. 

Powell, was upon the above subj ect, and the foll owing 
is an abstract. 

At the outset Pro f. Powell disti nguish ed between 
biotic evolution and human evolution-the one being 
progreSt:l i n  bodily functions and the other progress in 
culture. To the latter class belonged the subject of 
which he was treating. Man as a m u sician had not 
developed by the s urvi val of the fittest. There had 
been no natural system of laws by which the bad mu­
sician had been killed and the good m usician permitted 
to live and propagate his kind. There had been no 
system of natu ral selection to kill poor singers and 
cheap fiddl ers. These laws, h o wever, were not trans­
ferred from man to music itself. The songs of barbar­
ism were lost in  civi lization, and modern music was re­
p l acing the m usic of our fathers. So the old grew i nto 
the new by the survival of the fittest ; not by natural 
selection, but by h u man selection, for Illen chose to 
keep the music they loved the best. Music was the in­
vention of m an k i n d ; not of one man ,  but of all men, 
of com posers, performers, and hearers. It had come 
down the stream of time, and as the rivers grow from 
source to sea, so music grows from primal time to vast 
eternity. The growth of music was seen in four stages : 
Music as rhythm, m usic as melody, music as harmony, 
and m usic as symph ony. Rhythm was born of the 
dance, melody was born o f  poetry, harmony was born 
of drama, symphony was born of science. The motive 
of rhythmic music was biotic exaltation ; the motive of 
melody was social exaltation ; the motive of harmony 
was religious exaltation ; the motive of sym phony is 
rest hetic exaltation. It was thus seen that m usic de­
veloped from the emotional n ature of man, as philoso­
phy had its spring in the in tellectual nature. The ear­
l i est emotions arose from the biotic constitution-sim­
ple  pleasu re or pain,  as  fel t  i n  the body and expressed 
in  rhyth m ; they were m ere feel ings. The feelings were 
idealized and became emotions and were expressed in 
melody ; then the emotions were idealized and became 
s:mtiments, and were expressed in harmony ; then the 
sentiments were ideal i zed an d became intel lectual con­
ceptions of the heautiful,  the true, and the good,  and 
th ese were expressed in  symphony. Was there a new 
m usic for the future ? The science of music answered 
" Yes. " Music had been chained to " form " and i m­
prisoned in the bastile of m u sical intervals and guard­
ed by the hench men of mathemati(lal dogmas. But a 
few great mq;!ieal compOilerli, like Wagner, had breken 

the chains and burst the bars and killed the gaolers, 
and they sang their liberty in strains of transcendent 
music. When it was desired to cultivate skill in musi­
cal performance, it was neceSt:lary to cultivate the a rt 
in the individual in the same order in which it was cul­
tivated in the race ; and he m ust first master rhythm, 
then melody, then harmony, then sym phony. Then 
the love for music must be acquired in the same order. 
No one could love a symphony or an opera who did not 
fi rst love song. If you would love the higher music, you 
must love the songs of the people ; and to affirm that 
you loved a symphony or an opera or a cantata, but 
that you did not love a song, was like averrin g  that 
you loved a garden, but do not love a rose ; that· you 
loved a bouquet, but did not care for a lily; for a sym­
pho ny was but a bouquet of melodies, and an opera a 
garden of many flowers. H appy was the home that 
was filled with song, where boys and girls sang the 
m elodies of the people, and where they made these me­
lodies more m usical with the violin,  the piano, or the 
flut.e ; for to music was consigned the purest joy. 

THE VICTOR TYPEWRITER. 

This is an ingenious little instrument, beautifully 
made, light and simple, yet capable of  doing elegant 
typewriting with much rapidity. The register and 
alignment are perfect, the paper is easily put in and re­
moved, all kinds of characters may be printed, and i t  
cannot easily get o u t  of order. There are less t h a n  one 
hundred parts in its construction. Probably no other 
machine combining so many convenient an d excellent 
qualities in so small a space is sold at so Iow a price, 
namely, fifteen dollars. it weighs only five a nd one­
quarter pounds, occupies 8" X 1 2" space, and can be used 
on any desk or table, or even on the knee. 

The" general construction will be seen by reference to 
th e engraving. The letters of al phabet and cnaracters 
are arranged on the arc in front. In working the in­
strument, the operator moves t.he pointer over the 

THE VICl'OR TYPEWRITER. 

letters until the desired letter is reached. This move · 
ment turns the vertical printing wheel seen in the cen­
ter of the cut. The printing wheel carries on its edge 
a series of springs, each of which has a printing letter 
on its extremity. The movement of the pointer gives 
correspondi n g  movement to the printing wh eel, and 
when the pointer is Iiltopped upon or over a given let­
ter on the arc, the corresponding letter on the printing 
wheel i8 brought into proper position for making an 
impression, which is done by pressing down the finger 
piece seen at the left. This pressure pushes a stud 
against the back of the spring letter, and makes an im­
pression on the paper. The latter is carried between 
two rollers on a sliding carriage, that moves longitudi­
nally behind the printing wheel, the relati ve positions 
of the parts being shown in the engraving. 

This instrument is an admi rable specimen of mech­
anism. It has eighty characters, embracing capitals, 
small letterA, figures, fractions, etc. Its scope is exten­
sive. Machi nes for the Russian, Spanish, and German 
languages have been constructed. The writing is 
al ways in sight of the operator. It prints postal cards, 
envelopes, etc. , without bendillg. It prints close u p  
to t h e  edges of the paper. 

This laachine is used in the SCIENTIFIC AMERICAN 
office, and the abovfl remarks are hased on our experi­
ence in the use of the instrument.  

For further in formation address the Ti lton Manu fac­
turing Co. , 1 1 5  Pu rchase Street, Boston, Mass. 

. , . , . 
Ne", Semi-Incandescent Lamp. 

M. H enri Pieper, Jr. ,  of Liege, h as Drought out a 
new type of semi-incandescent lamp. The lamp con ­
sists of two horizontal rods of copper, set in line with 
each oth er, but separated by a space of about 3-16 of an 
inch. A thin fluted carbon rod is set vertically, and 
rests upon the ends of the copper rod, forming a bridge 
across. The current passes through t h e  copper rod 
and through tne poi n t  of the carbon rod, which is 
thereby rendered bri lTIantly i ncandescent. The copper 
rods are s u pported on spring hinges, and if  the carbon 
should b reak, they will rise sl ightly until  two con tacts 
at their out.er ends come into action, thus automati­
cally short-circuitiJ)g the lamp, The wear of the 
copper rods is exceedin�ly slight, the carbon only be· 
ing consumed. Some lamps of this type have been 
lIent to th� Parii' e](;hibition. 
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Por'able Sun Blab In S",,,den. 

To the Editor of the Scientific American : 
In the SCIENT IFIC AMERICAN SUPPLEMENT, No. 715, 

I saw the article about sun dials. Please let me tell 
you that those dials are not any curiosity by any 
means ill Sweden . Fifteen y ears ago, w,hen a boy and 
going to school, I had one, and a good many of my 
comrades had others, all si m ilar to your illustration 
No. 1. Those dials had a movable narrow band that 
couid be adj usted to every month or part of the same. 
I believe that said dials are yet in the market in 
S weden, and could be bought for a few cents apiece. 

Long Island City, N. Y. 
. , . ,. 

ERIK ENEQUIST. 

.lr'eslan Wells in lo",a. 

To the Edit01' of the Scientific American : 
In an article, " Artesian Wells " in Iowa, in SCIEN­

TIFIC AMERICAN, J u l y  13,  the writer was laboring un­
der a misapprehension when he states " th ere are n o  
artesian wells i n  Iowa west of the Wapsey River. " I 
live in Wright County, on the ban k s  of Boone River, 
near Eagle Grove Junction, and on our fourteen hun­
dred acre farm we have six artesian wells, one of them 
a real spouter, with a flow of !Sufficient force to throw 
water twenty feet high .  

In townships Nos. 90, 91 , 92, and 93, n orth of t h e  base 
line, and in range Nos. 24, 25, 26, and 27 inclusive, there 
are m ore than a thousand artesian wells. some of them 
with a pressure equal to two atmosphe res. 

On the low lands near the river the well drillers find 
it a difficult job to sink a well and pipe it  successfully .  
This  flowing water is gen erally fou nd i n  the quicksand 
or w.ater gravel which lies on the Keokuk limestone 
formation, from 100 to 200 feet below the surface of tl1B 
upland prairie, and is su pposed to have once formed 
the old ocean's bed. Resting on this bed of water gravel 
is a layer of shale, hard as a rock, and impervious to 
water, called by the well drillers hard pan, while above 
to the earth's surface it seems to be drift or conglome­
rat�. 

This stratum of q uicksand seems to extend across the 
State, occasionally cropping out in  the rivers and form- , 
ing living springs· --starting at Lake Okobiji, in Dick­
inson County, and run ning south east to the Mississi ppi, 
with a fall of about seven feet. to the m ile. 

This artesian water is  strongly impregnated w ith 
iron, sulphur, and magnesia, ill solution, and of a tem­
perature of ten to twelve degrees above freezing, mak­
ing it a cooling tonic to drink in hot weather, and a 
number one drink for horses and cattle in our long, 
cold winters. N. B. PAINE. 

Eagle- Grove, Iowa . 

A Ne", White Lead Factory. 

The company formed to work the im proved process 
of making white lead invented by Mr. J. B. Hannay, 
F. R. S. E. ,  of artificial diamond fame, have acq uired 
five acres of ground at Possil park, a suburb of 
Glasgow,  on which extensive works are now being 
erected. The plant to be in stalled is intended t o  
d .. a l  with n o t  less than 12,000 t o n s  of lead are per 
ann u m ,  and by Mr. Hannay's perfected m ethod th e 
finished prod uct wil l  be turned out in the short space 
of six days ; indeed, as a test of i ts expeditiousn ess the 
whole procet:ls has been completed, and the white lead 
ground in oi l ,  three days from the arrival of  the raw 
material at the works. By th e Dutcll method hitherto 
in vogue months were requi red to achieve the same 
resu l t, and a frequent handling of the lead and the 
chemicals used for its preparation by the work people 
- an obnoxious cond ition entirely obviated b y  the 
new method-so that the Possil park works will not 
come within th e scope of the White Lead Act. The 
now industry enters o n  its career under the most 
prom ising allguries. - Chem. and Druggist. 

. . . � .  
Sa",du"'t. 

There is evidentl y great need for a new i n vention fur 
the cheap and easy utilization of sawdust, and if in­
ven tive people would study the subj ect doubtless some­
thing practi cal might be realized. In Canada the de­
positing of sawdust i n  the rivers is for bidden by law. 
Recently there was a convicti on and fining of a promi­
nent mill owner, at Peterboro, for depositing sawdust 
and mil l  refuse in the Otonabee River, in contraven­
tion to the regulations of the departm ent. Mr. Irvine, 
the defendant in the case, WIl S fined $50 and costs or 
twenty days' im prisonment. I n  rendering j udgment, 
the magistrate said that the e vidence showed th at large 
quantities of sawdust escaped from the defendant's 
m ill  into the Oton abee Ri ver, which river contai ned 
val uable fish and was navigable for steamers. It was 
well known, he said, that the mill  refuse from the 
Peterboro m il ls for the past forty years had been freel y 
emptied into the river, and that for t wenty miles bel o w  
t h e  t o w n  the banks of th e river were hned with ac­
cumulations of sawd ust, and that at the detrench ment 
into Rice Lake the m outh was almost entinily closed. 
It is  understood that the government has instructed its 
illliJ)4!ctori' to ril'idl), enforce the sawdust regulations. 
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THE WOODCOCK. 

These long-beaked migratory birds, which are as in­
teresting to the gourmand as to the hunter, are in 
Germany only for a short time i n  the spring and fall, 
d uring their passage through the country. The wood­
cocks remain concealed in the darkness of the woods 
al l day and do not leave their hiding place until  it be­
gin s  to gro w dark, then, in the spring, they first fly i n  
zigzags around t h e  edges o f  the woods, often in t wos 
0 1' threes, final ly coming to the open. damp places QJ 
the woods, to  the pastures, or to the edges of water 
ly ing neal' the woods, in search of food, which pre­
ferably consists of different kinde of worms and insect 
l arvre. In the morning twil ight the woodcock repeats 
this zigzag flight and searching for worms. At their 
breeding places they fly in this same way again as soon 
as the young brood is able to take care of it.self, but in 
the late fall the birds seldom move in this  way. They 
then generally  hurry to the feeding places. 

In these places the ground is perforated by numer­
ous small holes, each having a diameter about equal 
to that of a thin lead pencil, which are formed by the 
continuous pushinlr. i n  and pulling out of the wood­
cock's long bill. The sensitive soft point of the u pper 
bill forms a feeling apparatus with the help of which 
the bird discovers the pre­
sence of a worm under the 
surface of the ground. He 
p o s s e s s e s  the power of 
arching the upper part of 
the bill from the middle of 
its length and then closing 
the points so as to grasp 
the worm. This curving 
is caused by the displace­
ment of a part of the jaw 
bone, and the elasticity of 
the long upper jaw brings 
it  back into place. This 
peculiarity was known to 
h unters as early as the 
s e v e n t e e n t h and eigh­
teenth c e n t u r i  e s. Von 
Gochh ausen (Not. Venat. , 
1710) wrote as follows on 
the subject : .. This bird 
can (when searching with 
his long beak in a swamp 
and finding a worm) press 
the points of his bill  to­
gether for about a finger's 
width, and then separatA 
it beyond l ike nippers, " 
etc. 

This and other writings 
have been forgotten, be­
cause the curving of the 
bill general l y  occurs while 
worki ng under the surface 
of the ground, and conse­
q uently tame birds are sel­
dom seen to do it. Long 
years ago the writer had 
the good fortune to see this 
movement made by a tame 
bird, and published an ac­
count of his observations 
in 1865. As alrea.dy stated, 
the birds sometimes curve 
their bills when not work­
ing in the ground, par-
ticularly when devouring 
large worms. The accom-

in his researches by the prince, whose ppople seem nication with that in the battery box. On sinking the 
pleased to identify themselves with his work, and thus apparatus, the hydrostatic pressure, being virtually 
share in the distinction which he has won. uniform all around the balloon, cowpressed it equally 

In the investigations of the prince, which have ex- on all side!>, forcing the air out of it  into the battery 
tended from the banks of Newfoundland to the coast box, until the pressure inside the box and balloon ex­
of Africa, one of the most important objects was origi- actly balanced the pressure outside. 
nally the determination of the flow of ocean currents I This process went on to any extent, so that at the 
in  the North Atlantic, and many hundred floats have bottom of the sea, although the balloon was reduced by 
been sent out and thermometric observations at differ- the enormous force exerted on it to a small fraction of 
ent depths taken, to ascertain, for instance, the move- its original size, it still kept the internal and external 
ment of the Gulf stream. Incidentally, i t  became pressures equal. On raising the apparatus agai n it 
necessary to make soundings at great depths, and au expanded as the pressure diminished, and brought the 
apparatus was invented by which not only the ocean battery box to the surface uninjured. 
was sounded with perfect accuracy in the deepest So successful was this device, that, not content with 
places, but thermometric o bservations of temperature capturing deep sea fishes with it,  the prince and h is  
were made at  a depth of  two miles from the surface. assistants propose on their  next exped ition t.o  send 
To make these observations nothing was needed , in down a photographic  apparatus and bring back nega­
principle, but a long wlr'e carrying a self-registering tives of the bottom of the ocean, as seen by the electric 
thermometer and a very heavy weight, several tons in light.-A mer. Architect. 
some cases, secured in such It way as to detach itself 
on arriving at the bottom, and a delicate dynamo­
meter, over which the wire ran, and which showed, by 
the sudden diminution of the strain, when the weight 
reached the ground ; but when the attempt was made 
to bring living creatures from such depths, great diffi-

THE WOODCOCK. 

. . . , .  
HoD' to Succeed. 

That is what every person wishes to  know, and the 
Northwestern Mechanic has undert.aken to i n form one 
class of workers how to do it. The man who is  to suc­
ceed as a mechanic, the writer concludes, m ust be a 

queer w ixture of go-ahead­
ness and conservatism. He 
must stick to the old ways, 
and yet be alive to all that 
is new and savors of ad­
vance. To hold to old 
methods and practice i s  to 
be left behind in the race, 
while to adopt everything 
new that presents itself 
would quickly relegate to 
failure t h e  unfortunate 
who attempted it. To sift 
out what is good, and to 
reject the worthlese, is the 
problem the successful me­
chanic has to solve. It i s  
but a continual exam ple of  
the truth of Darwin's theo­
ry of the " survival of the 
fittest." T h e  mechanic 
preserves the best meth­
ods, and is in turn kept 
alive by the very methods 
he has preserved and put 
to work. The successful 
mechanic was enabled to 
succeed because he pos­
sessed the faculties of per­
ceiving what was useful 
and what was worthless. 
Once this point determin­
ed, the rest i s  easy. The 
good is to be kept. the 
worthless discarded, but i n  
knowing what t o  keep lies 
the secret of success. 

Must the necessary quali­
ties be born in a mechanic, 
or call he be educated to 
it ? Both. To be a suc­
cessful mechanic a man 
must possess certain char­
acteristics, but many kinds 
of men will make good and 
successful mechanics. To 
begin with, the would-be 
fluccess must be a thinker. 

panying il lustration was taken by the writer from a cui ties were encountered, and overcome by most in­ H e  must be able to reason clearly from cause to effect, 
and instead of sitting down and waiting for something 
to turn up ,  he must think out ways and means of forc­
ing the desired results from the material at hand . He 
must be able to make the best of things, and all the 
" born-in " characteristics necessary is that aptnpss for 
mechanics without which no man can put his heart 
and soul into it as a life work. 

living specimen. 
The woodcock does not live long in  captivity, his 

inclination to migrate shows itself continually, but he 
is not afraid of men and never fails  to eat the worlD 
which is thrown to h i m. In spite of his voracity, how­
ever, the woodcock generally grows thin, when in 
captivity, and finally dies. -lUustrirte Zeitung. 

Deep Sea FI.hing with the Electric Lf�ht. 

Every one has heard-of the Prince of Monaco. who 
reigns with great dignity, when he is at horne, over a 
com muuity of seven thousand souls, but much pre­
fers to sail about in his yacht, devoting himself to 
scientific investigations, which he carries on with an 
ardor and success which will  probably make him the 
lll Ost famons of all his distinguished family. 

Among the peaceful exploits of the prince none are 
m ore conspicuous than his  successful invest igations  
i nto the  natural h istory of the bottom of  the sea, 
which have resulted in bringing to light, from regions 
where it was supposed that no l i fe could exist, crea­
tures of the most extraordinary character, huge, phos­
phorescent fishes, which i l luminate the dark water 
th rough which they swi m ; crustaceans and mollusks 
of new and unheard-of shapes. 

By a happy idea, the pavilion of the Principal.ity of 
Monaco at the Paris exposition i s  in  great part de­
voted to the display of the interestiD� apparatull used 

genious means. 
The cage in wh ich the submarine animals were 

caught, according to Le Genie Civil, consisted in a 
cylinder of wire having three conical entrances. l ike 
those of a lobster pot, and weighted, like the sounding 
wire, with detachable weights. It was. however, very 
unlikely that at these immense depths, where the dark­
ness is practically total, any fishes would voluntari ly 
fi n d  their way into the trap, and steps were taken to 
attract them by a light placed inside it .  Obviously,' 
no light was available but an eleCltric light, b u t  to get 
an electric light to burn a mile or two und er water was 
not easy. To send the current from above was im­
practicable, as the friction of the thick insulated wire 
would cause it to break before the trap could be drawn 
up, and the only resource was to supply the incandes­
cent wire from a battery in the trap. 

Here, however, another difficulty appeared. The 
battery, which must be of considerable power, needed 
to be inclosed in a box of some kind to keep it from 
being affected by the salt water, and as the hydro­
static pressure at such depths WIhS six or seven hundred 
pounds to the square inch. i t  was fonnd impossible to 
make a suitable box which was not crushed before it 
reached its destination. At last, however, this trouble 
was overcome by the curious device of connecting the 
box with a balloon. 

The balloon was made of cloth dipped in India rub­
ber, and ao arranged that the air in it was in commu-

Some lIlen are bette'!' mechanics than others. They 
obtain better results from the same material than some 
of their co-laborers. The reason of this is that the 
men in question ar.e better adapted to the work they 
have to do. In other words, they are the " fittest, " 
and wil l survive accordingly. They succeed better than 
we do because they have be tter things to work with, 
brains included. We might do better should we think 
more and study out better methods and opportunities. 

.. I . . .. 
The De8t Reme d·Y for Venoln o n s  Snake Bite� 
L. G. Lincecu m ,  M. D. , writing froln Texas to the '  

Southern Practitioner, says : Permanganate of potash i s  
a successful remedy. I have treated more than one 
hundred cases in Texas, and have used wh isky, sod a 
bicarb . ,  spt. ammonia, tu rpentine, chloroform and other 
remedies, but have found that potas. permanganas i n  
one o r  two gr. doses hypoderm ically, and chloroform, 
locally and by inhalat.ion, are undou btedly the most 
certain and successful remedies in bites of venomous 
reptiles I ever used. I have never seen a calie treated 
with these two remedies result fatally. 
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Trial oC the Charleston. 

The inspector of machinery of the U. S. S. C harles­
ton, Chief En gineer Wm. Smith,  U . S. N . ,  in a report 
received by the Bureau of Steam E ngineering, Septem­
ber 4, gi ves the first detailed an d authentic intelligence 
concerning the official trial of that vessel. After giv­
ing the particulars of the preliminary runs during 
August 21  and 22, he  sfl.ys of the official trial which 
took place August 23 : 

During the first part of the six hour trial the sea that have been observed in the variou s stages of pass­
was rough and following, and the wind, force 6-7, on age from the rude or�-Iying useless in the earth-to 
the starboard quarter. The engines raced constantly, the nail and the spike, the hammer and the saw, re­
especially the starboard one, and the ship rolled heav- I quired for the completion of a modern dwelling.'-Cary, 
ily. After 4 P. M. the force of the wind dropped to Principles oj Sodal Science. 
2-3, and the sea was smooth, the ship being in Santa .. , • I .. 

At 1 o'clock the fire rooms were closed and at 1. 10 a 
third trial was begun and continued without interrup­
tion for six hours, the machinery and boilers the 
whole time performing admi rabl y ; the main engines 
with but li ttle vibration-less than with the old screws ; 
and the boilers furnishing more than sufficient steam, 
the safety valves blowing part of the time. The th rot­
tle and stop valves were not touched throughout the 
trial , nor were the cut-offs until 5 .20 P. M. , when they 
were changed on both engines from 0 '7 to 0 '74 in the 
horse power cyl inders. 

Between 2 .35 and 2 . 45 P. M. it  was necessary to open 
the starboard horse power cylinder drains a few times, 
which caused a temporary decrease in the speed of that 
engine. 

Barbara Channel. POot Knob Iro n  Ore. 

The average speed by the patent log for the six The St. Louis Ore and Steel Company have· discov­
hours was 18-167 knots, and the maximum 18 '75 knots. ered a new, and perhaps very important, body of iron 

On August 21, during the second trial, the speed dre ' at their Pilot Knob mines. We are not in posses-
was measured by points on land at 19 knots. sion of all the facts relatin g  to the matter, becau se the 

After the trial the ship was run to San Pedro, where company have prospected with the greatest secrecy 
50 tons of coal were taken on board on August 24, and possible, and, furthermore, decline to give any state­
at 5. 25 P. M. the same day the ship left for San ment in confirmation or denial to the press at the 
Francisco, arriving at 7. 47 A. M. ,  having been off the present time. 
head in a fog during the n ight. From what can be gathered from other sources, how-

• • • • • ever, it appears that the discovery was made on the 
northeastern side of Pilot Knob hill. Six holes were 

TYPES OF 'rHE FRENCH NAVY-THE CONDOR drilled on this pal·t of the property in a " group " at 
The French government has lately constructed sev- distances of about 600 feet apart, with the result of 

eral " croiseurs-torpilleurs, " or tocpedo cruisers, of encountering ore in  each instance. That taken from 
this class, to act both as lookout ships and as torpedo the last hole put down assayed 63 per cent metal lic 
boat catchers. The Condor, which was built in Eng- iron: So pleased were the company 'vith th e result of 
land at a cost of £80,000, and was launched in 1885, i s  these researches that , according to the Iron County 

TYPES OF THE FRENCH NAVY-THE CONDOR, TORPEDO CRUISER. 
There was no heating of slides, journals, or bearings, 

though water was turned on the crank pins and a 
drip on the slides to make a lather with the oil . 

The telflscopic oilers on the crank pins worked well, 
except that the starboard oiler required watching and 
occasionally water. 

The performance of the air pumps, cross head slides, 
and thrust bearings showed the necessity for the 
changes which were made since the trial in May ; all 
the parts mentioned giving great satisfaction. 

Live steam was admitted into the receivers and all 
the fi re room auxil iaries, dynamo engine, etc. , exhaust­
ed into the S. condenser. 

Two or three rings of the port thrust heated slightly, 
but were easily controlled by a small stream of water. 

Average from 1 . 10 to 7. 1 0 P. M . ,  August 23, 1 889 : S. 
engine-steam, 85 lb . ; receiver, 23'8 ; vacuu m ,  2634' in. ; 
cut-off, 0 '712 ; throttle, 8 ; revolutions, 114 ·7. P. engine 
-steam, 86 l b ; receiver, 22 '8 vacu um, 26 in. ; cut-off, 
0 ' 712 ; throttle, 8 ;  revolutions, 113 '26. Average revol u­
tions per minute from 3. 1 0  to 7 . 10 : S. engine, 1 15 '35 ; 
P. engine, 113 '67. 

The boilers worked admirably and gave no evidence 
of priming. The blower� were run at a.n average of 
about 500 revolutions and the air pressure maintained 
at about two inches of water. 

From some of the cards which were worked up on 
board the horse power for main engines and auxiliaries 
showed about 6, 700, and it is bel ieved this will be close 
to the result which will be determined by the board. 

constl'ucted of steel. Her dimensions are 2 1 6  fee t 6 inches Register, they " have begun employing miners for the 
length, 29 feet 3 inches breadth of beam, with a dis- immediate working of the unearthed vein. " 
placement of 1 ,280 tons, and 15 feet 5 inches draught. The Pilot Knob mine has an i nteresting history. 
She has twin sClrew propellers, with engines of 3 ,800 When discovered some fifty years ago, it  was supposed 
indicated horse po wer, and attains the speen of 17 '70 to be a solid mountain of iron, and that has been the 
knots an hour. Her armament consists of five breech- text book and popular notion concerning it until very 
loading rifted guns with cal iber of ten centimeters, six recent years. Hence, it was a surprise to a great many 
mach ine guns, and ftve fixed tubes or light carriages peopl e when the report went out some two or three 
for discharging Whitehead torpedoes. The sister ves- years ago that the ore had pinched out, and that the 
sels built in Franlle, the Faucon and others, are of company were cutting out the pillars supporting the 
the same dimensiolls ; the Faucon, designed by M. De roof. That meant that the great mine, the producer 
B ussy and built at Toulon, has her hull divided into of m illions u pon millions of the finest Bessemer ore 
ten watertight compartments and protected by an ar- ever known, had failed. 
mored deck from end to end. This vessel is not de- The old mine was an ideal iron property. The Knob 
pendent on her canvas, but has three si�llaJing masts itself, rising in the form of a frustum of a cone some 
carrying Hotchkiss machine guns, and fitted with 590 feet above the vaney, is easily " majestic.'" Near 
steadying sails.-Illustrated London NeW8. the top of it was what at one t ime appeared to be an 

.. 4 • I .. inexhaustrtle body of ore. 'l'he vein was so thick that 
Ra_ Materials. in the worked-out portions the roof was almost as high 

All the products of the earth are, in their 1lIlrn, as the ceiling in a cathedral. Moreover, the mine  was 
finished commodity and raw material. Coal and ore at all times d ry and comfortable ;  and when in recent 
are the finished commodity of the miner, and yet they years it was lighted by electricity. it presented a truly 
are only the raw material  of which pig iron is made. graad sight about. t,he workings. The ore, too, was 
The latter is the fj.nished commodity of the smelter, easily handled, since gravity furnished the motive 
and yet it is but the raw material of the puddler and power for running the ore down to the rail road tracks, 
of him who rolls the bar. The bar, again,  is the raw about three-quarters of a mile dIstant. The cable 
material of sheet iron , an d that, in turn, becomes raw returned the empty cars al so. A furnace was operated 
material of the nail and the spike. These, in time, be- at the base of the mountain for several years, but was 
come the raw material of the house, in the diminished finally closed d own on account of the question of fuel . 
�ost of which .are found concentrated all the ch!l.nges . -Age of·Steel. 

© 1889 SCIENTIFIC AMERICAN, INC.



200 Jeitutifi c !tutricau. [SEPTEMBER 28, 1 88<). 
.The Seychelles hlands. after one of the best French governors Mauritius ever and the climate and soil are peculiarly suited to it. 

NICOLAS PIKE. had-Mahe de la Bourdonnais. The name was after- During the French occu pation of the Seychelles, for-
As the readers of the SCIENTIFIC AMERICAN have ward changed to " Les Seychelles, "  after Vicomte tunes were made in cotton growing, indeed up to 1827 ; 

recently been i nterested in an article on the " Coco de Herault de Seychelles. In 1792 they were captured by but at that time America began to fill the European 
Mer, "* one of the vegetable wonders of the world, and the British, but not fully taken possession of till 1815. markets, prices lowered, and the trade gradually dwin­
as  I am aware but little is  known here of this group of when they were definitely ceded to them by the dIed away and is now neglected. Guava s and jamro­
islands, I thought a sketch of them would be accepta- French. sas gave grateful shade and fruit. for the heat was 
ble at this time. 'While at Mauritius I had long wished These islands :vary in their formation, some being great. I had long known that these trees were the 
to visit the Seych elles, which were under my j urisdic- entirely coralline, seeming to rest on a raised platform favorite food of the curious leaf fly (Phyllium siccifo­
tion as consul  of the United States, to study their of coral and sand, while others are wholly granitic, lium) and their branches its especial habitat. So I 
fauna and flora. Chance gave me the longed for thus differing widely from Mauritius and Bourbon, began to hunt for it. The pecu liar dress nature has 
opportunity. which are volcanic. Some of the group are little more bestowed on it  enables it to elude the pursuit of the 

In 1871 thfl Engl ish frigate Forte, the flagship of the than mountain tops. Silhouette rises above 2,000 feet, uninitiated. I n  form the flies imitate leaves, and the 
Asiatic squadron, Raar Admiral Cockburn, came to Prashu and Ladigue to 1 ,500, and the Morne Blanc veining of their wings keeps up the resem blance. 
Port Louis, the capital of Mauritius. Soon after his mountain of Mahe is at least 3,000 feet above sea level. Some grow over three inches in length, and all have 
arrival the admi ral gave me an invitation to visit the To return to the bay of Mahe. It  is about five miles curious leaf expansions on the legs, and when disturbed 
Seychelles and other islands in  the Indian Ocean in  his wide, with good anchoragfl within it, but the entrance have a queer way of doubling themselves up till they 
ship. I was but too glad to accept so good an offer, as through the channel between the coral reefs is so intri- look like crumpled leaflets. The males are m uch 
it enabled me to carry out my wishes and transact cate as to render it difficult of approach without a smaller than the females . .  I found some at last with 
some official business at the same time, and on the good pilot in the day time and impossible to a stranger their eggs, but the red ants destroyed half of them for 
19th of August we steamed away on our voyage. at n ight. We landed at Victoria, the onl y town of the me. C urious  slowgoe1's, as the natives call them, but 

In latitude about 1 6' 15'. longitude 50· E. we passed group, which lies on the south west of Mahe, on a pla- very wide-awake chameleons, were crawling over the 
near the St. Brandon or Cargados Islands, inhabited teau between the Troisfreres Mountain and the sea. grass and bushes. This is said to be a species peculiar 
principal ly by some fishermen , who salt fish, and a few The houses are of wood, of one story only. The streets to these islands and unlike the one on the African 
Creoles, who make cocoanut  oil to export to Mauritius. are short, narrow, and slope to the sea. A profusion coast. I had been gradually climbing the mountain 
Our American whalemen cruise in  these waters, and of fine flowers and trees flourish here, but there is little side when I came to a plateau where was a clean-Iook­
many of  their vessels are annual l y  laden with the or n o  order in the gardens. Streams of clear water ing hut, and behind it  rose a giant granite cliff, prE'­
spoils of the monster sperm whales found in this vicin- flow through the town, and all the streets are planted eluding my further progress. A woman brou ght m e  
ity. The whole of these islands have dangerous reefs with palm, badamier, a n d  coral trees. There are both o u t  a bench a n d  sent a boy u p  a tree to get me some 
near them, thus compelling the most careful naviga- Protestant and Catholic churches, but the court house, of the coco tendre, or young cocoanu tR. and then set 
tion. Many a fine vessel has come to grief on these post office, custom house, etc. , had a very shaky look, herself to prepare a meal from the bread fru it  she had 
treacherous rocks, and had to be abandoned, a total and the government house resembled an old-fashioned been baking in the ashes for . her husband's supper. 
wreck farm house, with a wide veranda all round it, though The man arrived soon after, and instead of the .Creole 

In  about three days we sighted Agalega, which lifls it stood in an inclosure embellished with magnificent patois of the natives he addressed me in Engl i sh ,  as he 
in 10' 30' S. lat. and 56' 30' E .  long. We did not land, trees. had once served as cook on an American whaler. He 
as the sea was breaking so roughly over the coral reefs On the second day after my arrival I hired a pirogue showed me excellent tobacco he had grown, and while 
which nearly surround it and extend far out. I regret- and proceeded to make the acquaintance of the coral I smoked a pipe of it he told me his method of prepar­
ted this, as there are so many things of interest to be reefs in the bay. The blocks of Astrceas and Porites ing it. When the plant sho lVs flower, e very bud and 
procured on i t-among others, wild partridges, guinea are immense, and are sawed into shape for building, sIllall shoot at the base of the stem m ust be picked off 
fowl, and peacocks, rare shells, and seaweeds. After being more easily worked than the hard granite of the each pl ant. and this every twenty-four hours. By 
passing the island, soundings were made in a depth of mountains. How little the fellows who were sawing doing so the leaves acq uire great breadth and all the 
20 to 25 fathoms of water. Examination of the anna- up the giant blocks thought of the tiny architects of vigor of the plant. When the leaf shows a thick, 
ture of the lead revealed that it contained coral debris the ponderous masses and the ages that had elapsed spotted appearance a nd has a gummy secretion on it 
and foraminiferous shells. These delicate shells exist since their foundations were laid ! There is  a hospital o� a brown color, it is  fit to cut, when it is  taken off 
in all parts of  the ocean. and those who have never outside the town constructed. of well sawn blocks of about three inches from the ground and laid in the 
seen them may form some idea of their min ute size coral, and, strange to say, the usual discoloration by sun for a short time before being hung up to await its 
when it is stated that 400,000 of them have been found the action of the elements on this material had not final preparation of having the veins of the leaves 
in 46 grains  troy of sand. Yet, minute as they are, taken place, as it was still as white as snow. extracted. AU inj ured ones are laid aside, and the 
surel y and steadily are they fill ing up the depths of I visited the turtle pounds, which were inlets from good are rolled u p  tightly into carottes and bound 
the ocean . The great Atlantic telegraph plateau is a the bay with the tide flowing and ebbing into them. together by being placed in a portion of the h eart 
bank formed of the dead shells of the foraminifera. They contained nUIllbers of green turtles (Chelonia leaves of a banana and tied up carefully with plaited 
The Indian Ocean swarms with them. The great viridis) for market. The flesh of this animal forms the aloe fiber. If this ligature is kept tight, the tobacco 
Sayha de Mala bank to the east lies in only five fath- .. beef " of these islands, and is in great demand. The will preserve for a long time ; but if it becomes loose, it 
oms of water. Near this is a noted whaling ground. shell, with the exception of the center plate, cal led is exposed to the air and soon moulds. 
and some of our old sailors who have cru ised here caouane, is worthless, yet for the sake of this small The man showed me another kind of IlI usical instru­
declare that a large and extensive bank is  gradually piece, which is used for veneering, large numbers are ment, called a bobre. It is j ust the form of an archer's 
rising, and the day is not far distant when the sea will killed every year. In 1862, 600 lb. of caouane were bow and about its size. The string is played with the 
break over it, and another dangerous reef be added to exported, for which 1 ,800 turtles were sacrificed, leav- back of the fingers of the left hand, and struck by the 
the perils of these seas. It is su pposed these foramin- ing 490,000 lb. weight of good flesh to rot on the shore. right with a little stick about a foot long, and on the 
i fera feed on the in fusoria which t hey have the power The valuable hawksbill turtle (Caretta imbricata) is end of it is tied a bundle of small pebbles that rattle 
of electrifying or paralyzing by some hidden electric also found here. and is caught both by spearing out at as it touches the string. He played some merry tunes 
power. Th us these, the most microscopic of  animals, sea and turning them over when they corne to t·he on it and the children danced, the mother figuring in 
are unpitying flesh eaters, becoming formidable de- beach to lay their eggs. After killing the turtle, the at times. 
stroyers by means of a homeopathic dose of poison. upper part of the carapace is taken off, a hole dug in ( To be continued. ) 

It is in a great measure from the myriads of these the sand and a fire made in it, over which is placed the 
minute creatures that much 01 the dazzling l ight pro- hol low shell. This is covered with seaweed, .and the 
ceeds at night in various parts of the ocean. 

. 
steam soon separates the laminre or outer plates, the 

On the 25th of August, after a most interesting and only parts used for commerce. These turtles in  the 
delightful  voyage. we entered the bay of Mahe, its Atlantic Ocean feed very m uch on the Zostera marina 
crystal wn/ e rJ smooth as a m irror, and as I gazed on or sea grass, but I saw none of it here, and thefr food 
the grand outlines of Illountain and forest p resented in these waters appears to be the different species of 
to our view, I was already reveling in the anticipation Caulerpa and Sargassum. The eggs of both turtles are 
of pleasant hours spent in exploring the one and climb- considered great delicacies and are diligently sought 
ing the other. Before landing, I will give an outline for, and fetch quite a high price in the market. 
of the position and general character of this interest- Only the l ittoral and a portion of the south of Mahe 
ing grou p of islands. are available for purposes of agriculture, the rest being 

The Seychelles archipelago is one of the dependen- a series of lofty mountains, with here and there a pla­
cies of Mauritiu s, and l ies about 930 m iles from it, teau cultivated by the natives. Near the town is a 
and about the  same distance from Africa, a little north bridge that spans a deep ravine. and I paused there to 
of the Zanzi bar coast . Th ere are about thirty ·five or admire the rich and varied vegetation. There were 
thirty-six islands, of which Mahe is the prinoi pal. It large clumps of the feathery bamboo, many 40 to 50 
is  probable that this group was known to the early feet high, that give such elegance to tropical scenery. 
Phenicians, who  were constantly trading up and down , Ferns, flowers, . and grasses were in profusion, with 
the African coast. There is certain evidenc<l of their i bright green lizards sporting over them. I met groups 
being visited by the Arabs, as in the lle du Nord there of Mozambique men and women going to work in the 
are old Arabic i nscriptions cut on the rocks. In cutting tow n .  One man had a curious Illusical instrument 
down a large tree in  a forest at Mahe, an arrow head cal led a fidrlle, but it was not like one, nor was it 
of hard black wood was found em bedded in its heart. played with a bow. There was a straight piece of 
It must have lain there for ages, as the wound in  the wood with three or four notches cut in one end, which 
tree was so perfectly closed that the arrow was only served the purpose of frets on a guitar. H alf  a large 
discovered when sawing it into planks. It is  possible gourd was affixed to it  as a sounding board, the hollow 
that the Arabs of the Zan zibar coast manned t heir side being held against the breast when played on. 
boats with slaves from the Lupata Mountains, who are Two banana fiber strings were fastened at one end and 
well ski l led in the use of similar weapons. then drawn tight and secured in  the notches. They 

In 1502 Vasco de Gama, the Portuguese navigator, were struck by the fingers of the right hand, and the 
d iscovered these islands on one of his voyages to India, thumb of the left assisted. The music was plaintive, 
but they were not considered worth colonization and in a minor key, but not un pleasant. 
were abandoned. The first authentic history of t hem I passed through a large grove of cashew trees (Ana­
began in 1742, when the French Capt. Picault, of the cardium occidentale) laden with fruit. 1 ate of the 
Elisabeth, rediscovered them and nallled them " Les ripe ones, as they were old acquaintauces in Brazil, 
iles de la Bourdonnais, " and the largest one " Mahe, " but the natives were afraid and would not touch them. 

* See SCIENTIFIC AlIIEIUCAN of August 17, 188\1. 
I saw cotton growing, but very sparsely, yet that pro­
duced here iii liI�id to be equal to the bellt Sea. bland, 

... � . . . 
Steam Plo ws. 

That the method of plowing will  soon be revolu tion­
ized to a great extent on the prairies of the West there 
can no longer be any doubt. The farmers are already 
clamoring for a steam plow that will  be sim ple and 
practical, and they are certain to get it sooner or later. 
In this age of i nvention and improvement it is said 
that whenever a want becomes general. there al ways 
springs up something to supply the necessity. E very 
mechanical implement now in use, cal culated to 
cheapen production and save man ual labor, h as arisen 
from the urgent needs of mankind, an d hence the 
stearn plow, suitable to the farmflr of a few hundred 
acres, will sooner or later be an assured fact. 

The self-binder did not make its appearance in the 
harvest field until the Western prairies furnished more 
grain than could possibly be harvested by hand to a 
profit. and the steam thrasher soon followed because 
the same want was the parent of both. The same IlI ay 
be said of the broadcast seeder, the press drill ,  and the 
gang plow. The old-style grain cradlfl that our fathers 
used to swing, with their wide scythes and five crooked 
wooden fingers or prongs, is a thing of the almost for­
gotten past, and h as been laid aside forever, with the 
old-fashioned wooden mouldboard plows. In agricul­
ture, as in everything else, new methods have been 
inaugurated, and in every step of progress the obj ect 
has been to save labor and make farming easier and 
more lucrative. 

There is really little in the way of successful ly ap­
plying steam power to plowing and harrowing, now 
that there are so few " stump fields , "  and a newspaper 
called Stoves and Hardware, print.ed in St. Louis, and 
principally devoted to the interests i ts title implies, 
thinks that the wonder is that some inventor, who 
would like to make his fortune out of it, has not come 
forward with a small and simple steam plow that will 
fully lierve the purpose. 
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Natural History N otes. up almost horizontally round one of the trees, and ris- The Weight of the Whale. -Nils80n remlj,rks that the 

The Speed of Fishes is almost an unknown quantity, ing to a heIght of from 4 to 6 feet. A similar pile about weight of the great Greenland or right whale (Balena 
it being, as Prof. G. Brown Goode says, very difficult 18 inches high is then built round the foot of the other mysticetns, L.) is  100 tons, or 220,000 pounds, equal to 
to measure. If, says the professor, you could get a fish tree. The intervening space is arched over with stems that of 88 elephants or 440 bears. The whalebone in 
and put it in a trough of water 1 ,000 feet long and start of climbing plants. The piles are decorated with white such a whale may be taken at 3,360 pounds and the oil 
it at one end and make it swim to the other without moss, and the arch with moss interspersed with bunches at from 140 to 170 tUllS. The remains of the fosil whale 
stopping, the information could be easily obtained ; of fruit resembling wild grapes. 'l'he birds, young and (B. prisca) which have been found on the coast of 
but fish are unintelligent and will not do this. ....:sti- old, male and female, play merri l y  under and over the Ystad, in the Baltic, and even far in land i n  Wanga­
mates of the speed of fish are consequently only ap- archway. The completion of the massive bower so lao ·  panse, Westergothland, betoken a whale which, 
proxi mated, and more or less founded upon guessing. boriously attained is not sufficient to satisfy the archi- although not more than between 50 and 60 feet in 
One can tel l ,  however, at a glance whether a fish is  tectural im pulse of the bird,  for scattered immediately length, must at least have had a body twenty-seven 
built  for speed or not. A fast fish looks trim and point- around are n umbers of dwarf h ut-like structures-gun- times larger and heavier than that of the common or 
ed, l ike a yacht. Its head is conical in shape, and its yahs they are called by Mr. Broadbent, who remarks right whale. 
fins  fit down close to its body, like a knife blade i nto that they give the spot exactly  the appearauce of a Origin of Man and the Other Verteb rates.-Prof. 
its handle. Fish with large heads, bigger than their blacks' camp ill miniature. Cope, in a discussion of the origin of man and the other 
hodies, and with short, stubby fins, are built for slow The Pressnre exerted by Seeds.-Mr. Grehant has re- vertebrates, reaches the follo wing conclusion : " An 
motion . cently made known the results of some experiments especial point  of interest in the phylogeny of man has 

'l'h e  predatory fishes, those that live on prey, are the undertaken for the purpos!l, of com pariug the pressures been brought to l ight in our North American bed s. 
fastest s wimmers. The food fishes are, as a general exerted by seeds placed in· a closed vessel i n  a current There are some things in the structure of man and his 
thi ng, the  s lowest, and, consequently, are ea,sily cap- of water. The apparatus used consisted of a small nearest relatives, the chim panzee, oran g, etc. , that lead 
t,ured. Their loss is recom pensed , however, by the Papin digester of cast iron, having a capacity of 48 us to suspect that they have not descended directly 
natural law which makes them very prolific in repro- cubic inches, and provided with a tight-fitting cover from true monkeys, but that they have come from some 
uuction. Dolphins have been known to swim around held in place with screws and nuts. The vessel was extinct tribe of lemnrs."  
lLIl ocean steamer, and it is  quite safe to say that their filled with seeds up to the middle, then there was in- I n  reply to an editorial in Science asserting that man 
�peed i s  twenty miles an hour ; but i t  may be twice as troduced in the center a rubber bag one i nch in dia- is of those forms whose ances try is unknown,  Dr. 
much. The bonito is a fast swimm ing fish, but j ust meter filled with mercury, i nto which entered a glass Theodore Gill says : " I  cannot but think that the data 
w hat its speed is is not known. The h ead of the goose tube closed at the top. Th is tube, w hich passed th rough at hand are already abundant for an answer, and that 
ush is very large-twenty times as big as i ts  body. It the cover, served as a compressed air gauge, while a we can al locate his systematic relationshi ps as well as 
moves about very l ittle, and s wims at the bottom of brass tube extending to the bottom also traversed the those of any other animal. It is difficult for me to un­
the ocean . The Spanish mackerel i s  one of the fast · cover and served to introd uce the water that had to be derstand how any one acquainted with the data could 
est of food fishes. Its body is  cone-shaped, and is  as removed. Finally the vessel was filled with seeds and reach a conclusion other than that man is  the deriva­
Sl1Iooth as burnished metal. Its speed is as matchless closed. tive of a form very m uch like the chimpanzee and 
as that of the dolphin, and, in motion, it cuts the water With lupin seeds, Mr. Grehant found that the pres- gorilla, and that could his remote ancestors be seen, 
like a yacht. sure rose to 15 atmospheres. Upon opening the appa- they would be placed not only i n  the same fami ly, but 

Structure of Plant Hai1·s.-The structure of the ratus he found the seeds very strongly compressed i n  the same group with the African apes. " 
hai rs of various species of Urticacece, Moracew, Bora- against each other, there being not the least interval . . .  , .. 
ginacece, and Cucn1"b itacece, remarkable for their rigid between the flattened surfaces. With lentils placed Thc C utti ng 01' Spectacle Lell "es. 

character, has been in vestigated by Dr. F.  G. Kohl. under the same conditions, the pressure did not exceed The work of cutting is all performed with a tiny 
He finds that they exhibit a marked thickening at the eight atmospheres. fragment of diamond, known in the trade as a spark. 
apex, fol lowed by a partial calcification or silicification. Sharks in the A driatic.-The canalization of the It is not every spark, however, that wil l  cut a lens. 
This thicken in g  i s  due to the deposit of caps of cellu- Isthmus of Suez has been followed by unforeseen re- The sparks are moun ted in the following manner : A 
lose placed one within the other, m asses of protoplasm suIts-the introduction of sharks into the Mediter- piece of brass wire i s  selected, say r36 of an inch i n  d ia­
lying between each. This structure is easi l y  seen in ranean . Formerly the presence in this sea of a dog-fish meter, a hole is drilled in the end large enough to ad­
the hairs of comfrey (Symphytum oificinale) after the that had passed around Africa alld cleared th e Strait mit the spark, and it is set in the hole with the point 
calcium carbonate has been removed by dilute hydro'

- of Gibraltar in the wake of some ship might have been up. The outer edge 0 1' shell of the wire i s  beaten in­
chloric acid. It  is to the deposits of lillle or silica that observed every four or five years ; but now the num ber ward and holds the spark firmly in place. The wire is 
the bri ttleness of such hai rs is due, and that they so of these terrible fishes is increasing in a remarkable then placed in the lathe and cut off just back of the 
read ily, as in the case of the nettle, enter the skin, and, manner, chiefly in the Adriatic Sea, whi ther the n u- spark, turning the end hemispherical ,  using the point 
being brittle, break off and allow the poison to enter. merOUB ships proceed that pass th rough the Suez Canal . of the spark that sticks through the brass as a center. 

Plants with Dulcifying PropeTties. -At a recent Some time ago, there was captured in the Gulf of A piece of steel wire is next selected, of the same dia-
meeti n g  of the Linnean Society, a spellimen of the fruit Fiume a large female shark that had become entangled meter as the brass wire, and the end is turned in,  form­
of Sideroxylon dnlcijicum, the so-called .. miraculous in the n ets of the tunny fishermen. At the beginning ing a cup. The mounted spark is  then soft-soldered 
berry " of West Africa, was exhibited by Mr. D. Mor- of August a sailor of the floating light of Pol a har- into this cup and it is ready for the machine,  which 
ris, the Assistant Director of Kew Gardens. He stated pooned a young shark in front of the bathing establish- works automatically from a pattern , and can be set to 
that the sweet pulp of the fruit, which is about the size ment of that city, and on the 14th of the same month cut larger or smaller than the pattern . Before t he 
of an olive, i m parts to the palate a sensation which another one, 7 feet in length, and about a month old, mounted spark is placed in the machine, however, it is  
renders it pos�ible to partake of sour substances, such was taken in  the waters of Medolino, not far from Pola. tested by holding the handle u prigh t. I f  it  does not 
as tartaric acid,  l i llie j uice, and vinegar, and gives them This young shark, the jaws of which were armed with cuti n  an upright position, the point  is  unsoldered by 
a flavor of aLso! ute sweetness. The fruit of another teeth from % inch to 2Yz i nches in  length, had already means of the blowpipe and the handle resoldered, leav­
plant (Thaumatococcus Danielli) possessing similar become a menace to bathers. ing the cutting point at the requi red angle, while the 
properties was also shown, living plants of both havi ng Plants protected by their Juices. -When a drop of the handle itself is uprigh t. When the spark is fo und to 
been recently relleived at Kew from Lagos from Gover- juice of sorrel, garlic, Raxifrage, or nasturtion is  put cut well in an u p right position, it is  then p laced i n  the 
nor Moloney. The S ideToxylon is mentioned by Dal- u pon the .tegnment of a snail, the animal manifests machine for trial. '1'1Ie glass is  placed upon a pad u n­
zell i n  h is  h istory of Dahomey, where it is stated to be pain and exudes abundance of its mucous secretion ; del' the spark, the glass varying in form according to 
used by the natives to render palatable a gruel made yet it is not thus affected by a drop of water. When the kind of lens being cut. If the lens is fiat, the pad 
from hread after it has become too stale for any other snails avoid plants marked by such juices, we have a is also, and if the  lens is convex the pad is concave, and 
purpose. Unfortunately the peculiar sweetening prin- right to regard the plants as defended by a chemical m ust  be a perfect fit ; for th e better th e fit, the more 
ci p le  is soon dissipated if  the fruit remains ripe for any armor. The offensive substance may also 

'
be important accurate will be the work. The pattern and glass tra­

length of time. Preservation in spirit, acetic acid, or to the nutrition of the plant, but that is not the q ues- vel around whi le  the diamond remains stationary. 
sirup does not appear to favor the retention of the tion we are dealing with here. Many plants are evi- The life of a spark is short, some being only one day, 
dulcifying principle, according to Dr. Daniell , since he dently lacking in this means of defense ; for, of some while once in a while they can be worked for a year. 
found that spec.imens of the fruit brought to England plants, all the animals experimented upon have been The workmen average fifty dozen pair of lenses per 
became insipid and lost their properties. In the case found to prefer fresh to dead parts. Others are never day. A good diamond will cut on an average of 1 ,500 
of Thanmatococcus Danielli, however, the properties of touched by them , wh ether living or dead. Hence we dozen pairs. The average lens measures fou r  inches 
the mucilage surrounding the seeds appears to be re- may conceive that an i nfinite variety may exist ill the around, and a dozen pairs would be eight feet. In cut­
tai ned much longer when the fruits are preserved in degrees of chemical armoring between total absence of ting 1 , 500 dozen pairs the spark would travel over a sur­
birup. It would be i nteresting to ascertain the nature protection and complete protection. face equal to a piece of glass 12,000 feet long. There are 
of the sweet substance contained in the fruits, and it Plants containing perceptible tannin are disagreeable exceptional sparks that cut for mon ths. I now have one 
may be hoped that the Kew authorities will not let so to nearly all animals. Only swine will eat acorns as if whi(lh has been in operation for fi fteen months and has 
i nteresting a question fal l  to the ground without some they regard them as food. Other animals reject them, cut 7, 'WO dozen pairs, traveling about 57, 600 feet. 'Ve 
attem pts bei ng made in various ways, such as obtain- except when they cannot get anything else. Legumi use two kinds of sparks, the Brazilian and th� African, 
ing the dried unri pe fruits, to extract the dulcifying nous plants containing tannin in weak proportions are an d they cost from $3 to $5 each . -The A merican 
principle of these fruits. eaten by horses and cattle, but snails are not fond of Jeweler. 

'l'he Bower Bird. -At the monthly meeting of the them. But the garden snail, which lets fresh clover ------•• -• •• �,-.�-----
Royal Society of Queensland, on June 14, Mr. De Vis alone, will eat it freely after the tannin has been ex- Roller Journal Bearingill. 

read a most i nteresting paper on Priondodnra Newton- tracted with alcohol. -Popnlar Science Monthly. Some interesti ng figures as to the work of an ti-fric-
iana (Meston's bower bird) and .A.canthiza squamata, Heat developed by Insects. -A correspondent of In- tion roller journal bearin gs have been supplied during 
recent additions to the Queensland avifauna. The sect Life states that having one day accidentally  taken the past month. The MasteT Mechanic says : 
former was minutely described. It was first found by hold of a bag of peas infested with weevils (Bruchus), The Tripp anti-frict i "1 journal bearinJ was given a 
Mr. K. Broad bent in the �crubs on the Tul ly  R i ver, but he was surprised to find how warm it was ; and he dynamometer test on the New York & New E ngland 
its true habi tat is  now ascertained to be the highlands found that, while the external temperature was 71°, Rail road by J. B. Henney, superintendent of motive 
north of Herberton, where it was observed by Mr. A. that of the bag was 96'. The difference was due, as he power, and other officers of the road. The test on cars 
Meston i n  the course of a short visit to the top of Bel- ascertained , to the fact that the weevils developed, numbered 150 and 156, having the master car build ers' 
lenden-Ker. Mr. Meston brought down the first skin through their work and exertions, a large amount of standard journals, showed a draughting strain of 600 
of a male bird, but not in a condition to permit full heat . and 800 lb. respectively, and on the 12-wheeled Pul l man 
recognition. Excellent specimens, male and female, Medium Size as Regards A nimals.-The largest ani- car Calypso a strain of 700 lb . ,  averaging for the th ree 
were afterward obtained by Mr. BroadbeI)t n ear Her- mal known is the rorqual, which is  about 100 feet in cars 700 lb. Car 158, with Tripp bearings, cOUlmenced 
berton. Prionodura is  emphatically a bower bird. length . The smallest is the tw i l ight monad, whose di- running Jan uary 28, 1889, aHd was guaranteed to run 
Both its observers in nature met with its bowers re- mensions are 12,000th of an inch . It  is evident that the one year without any attention or additional lubrica­
peatedly, and agree in representing them as of unusual middle term is one-third of an inch, about the length I tion, and has now run over 18,000 miles. This car was 
size and structure. The bower is usually built on the of the common houRe fly, which may, therefore, be con- moved with a strain of 250 lb., showing a saving of 
ground between t wo trees, or between a tree and a sidered as an animal of medium size in the creation . - power of over 60 per cent in favor of the Tripp bear-
bush. It is constructed of small sticks and t wigs, piled P. H. Gosse. ings. 
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RECENTLY PATENTED INVENTIONS. 

Mechanical. 

'citutifi c �mtticau. 
and extending into the end of the clamp bar, by which 
pressnre may be applied to the edge of the work withont 
the necessity of placing the clamping screw exactly op-

[SEPTEMBER 28, 1 889. 

REMOVING BROKEN SCREWS, ETC.- posite the center of resistance. 
The charge for Insertion under thw head is One lJoliar 

a line for each insertion : alxfUt eight words to a lin • .  
Advertisements must be  received at publication Office 

as early as Thu1·sday mornin(J to appeal" in next issue. 

(1301) J. P. O'L. asks for a receipt for 
making sirup of tar. A. Take of pine tar 3 ounces 
avoirdupois ; cold water 5 fluid OllIlces ; boiling dis · 
tilled water 20 fluid ounces ; powdered su gar 28 
ounces avoirdupois. Pour the cold water upon the tar 
and stir frequently during 24 hours : pour off and 
throw away the water. Pour the boiling di stilled water 

Maurice Cahn, Weatherford, Texa8. This invention 
covers an improved bit, provided with an internal spi­
ral  cutting thread and external cutters, and especially 
designed for extracting screws, tap�. screw bolts, etc.,  
from iron, mar ble, or other hard substances, in case one 
of the articles is  broken off in the material. 

MACHINE FOR BORING AND TRIiI'I-
MING SLATs.-John Colvtllc. Brnnswick, Ga. This is 
a machine for boring, drillIng, and cross cutting. 
capable of receiving a number of slats and automatically 
delivering them to a series of drills cr bits and a series 
of saws, the object being further to provide a machine 
for treating slats in a crate patented by the same lll­
ventor. 

SLAB SAWING MACHINE. - David S. 
Abbott, Olean, N. Y. This invention provides a 
..  slab slasher " in which the material will be anto­
matically fed to the saw for each successive Cllt, and a 
means whereby the slab will be antomatically prevented 
from feeding lengthwise while the saw is in the cut, 
and for holding the slab stationary while heing cnt and 
releasing it  to be fed forward for another cnt. 

Miscellaneo us. 

WASHING MACHINE. -Luke L. Kellogg, 
Leon. N. Y. This is a simple and strong machine, its 
parts being adapted to be readily secnred for operation 
in an ordinary wash tn h, and the machine is designed 
to perform its work with the minimum of friction and 
labor, and in a thorough manner. 

DADO GUIDE. - Willie S. Comstock, 
Binghamton, N. Y. TClis is  a guide adapted for nse in 
connection with a dado plane, the invention providing 
a portable device of simple and durable cOllstruction, 
and conveniently handled, which may be readily ap. 
plied to or detached from � piece of timber and guided 
to produce a straight or a diagonal c,ut. 

FENCE BUILDING MACHINE. -J ohn B. 
Kline, Sherman, Texas. Combined with a series of  
twisters and means of revolving them are fixed jaws 
and p ivotally monnted j aws, with set screws constitnt· 
ing stops. and other novel features, for weaving a 
picket fence and insuring the proper binding of the 
pickets between the several strands of supporting wire. 

WINDMILL. - B e n  j a m  i n F. H a m, 
Cimarron, Kansas. This is a windmill in which a 
revoluble frame is monnted within the supporting 
frame, a horizontal crank shaft in the frame carrying 
a wind wheel, with a shutter case at one side of the 
revoluble frame, the mill being automatic in its opera­
tion in 80 far as  the regulation of the amount of current 
delivered to the wheel is concerned. 

WINDMILL. - Solomon H a r b  a u g  h ,  
Geneva, Neb. This invention relates to that class of 
windmill s  in which the wheel is in the form of a ver· 
tical cylinder having vertical vanes and revolving 
about a vertical axis, the invention covering a novel 
construction and arrangement of parts des igned to 
secnre greater power and sensitiveness for the wheel 
and its better regulation. 

CAR DOOR FASTENER.-Thomas G. 
Ruffhead, Renovo,  Pa. This fastener is made with a 
I!!crew·threaded bolt having a projection at it� i nner 
end, the faces of which are oblique to its length, in 
combination with a socket having inclined or tapered 
walls, being intended for use with doors which rest in 
the openings flush with the onter side of the car. 

CLAY WASHING MACHINE. - Henery 
Woodcock, Perth Amboy, N. J. A vertical shaft is 
held to revolve in an open topped vessel having detach· 
able auxil iary bottom with upwardly extending pins, 
arms being horzontally  attached to the vertical shaft, 
and stirrer arms projected downward therefrom, the 
washer being adapted to receive clay directly from the 
bank, expedi tiously cleanse it, and reduce it to the 
proper consistency for manufacturing various articles. 

BRICK KILN. -Simon Dewhirst, Voris, 
Mo. This kiln has combustion chambers in its side 
walls, with channels leading to the interior of the kiln 
above the floor, chimneys between the chambers com· 
municating with the interior near the bot tom, in com­
bination with a series of fnrnaces outside the kiln, to 
permit of sending the heat evenly through all the brIcks 
at one time, thns greatly reducing the nsual time of 
burning. 

MINER"S CANDLESTICK. - Henry M. 
Mixter, Montana Ter. This is a candlestick designed 
to be supported by thrusting I ts point into the earth or 
a crevice in the rock, or by hooking it npon the wall 
of the mine, consisting of a pointed bar with a loop 
handle at one en'd, a spring socket to receive a candle, a 
nipper to compress the caps npon fuses, and a hook 
and claw for attaching it to the mine wall. 

PIPE CLAMP. - William Walker and 
John B. Davis, Lackawanna, Pa. This clamp is  made 
with two semi.cylindrical sections to b e  bolted together 
around the coupling, and having semi-annular fhmges 
chamfered to form flaring openings, in connection with 
a packing calked w ithin the clamp, for use upon pipes 
in which a high pressnre is maintained, for strengthen­
ing parts tbat have become we�k, and for mending 
rnptures and breaks. 

SELF·SEALING BUNG. - Michael R. 
Maher, Zanesville, Ohio. This IS  a device for nse with 
ice cream freezers, being an improvement on 8 former 
patented invention of the same inventor, in which a cap 
plate has an inwardly projecting thimble to enter the 
perforated wall of the ice.containing chamber, a hinged 
gate covering the thimble and sealing the aperture, 
the present invention rendering the sealing of the tap 
hole more secure when the freezer is  exposed to hand­
ling and rough nsage. 

CABINET CLAMP.-Wendell P. Tarbell , 
Milford, N. H. This clamp has a head and clamping 
bar, with a joint bolt passing through the head and 
into the clamp bar, a dowel being inserted in the head 

WAXED PAPER. -.I<.:dward G. Sparks, 
Brooklyn, N. Y. 'L'his invention relates to the pro­
duction of waxed or paraffin paper, and covers a novel 
mechanism for delivering the coating to the surface of 
the paper in a u niform manne, and regulating its 
quantity, so as not to saturate the pores of the paper, 
but apply only a thin coating to its exterior surface. 

LEMON JUICE EX·l'RACTOR. -John L. 
Easley, New York City. 'l'hi8 device has a cone with 
an abrading surface, a frame for supporting the cone, 
and an operating holder mount.ed on the frame for 
holding and turning a half of a lemon on the cone to 
break the pulp and extract the j uice, the lemon skin 
being readily l ifted np after the j uice has been ex­
tracted. 

SPECTACLE CASE. -Charles R. Long, 
Louisville, Ky. In this case there is formed on one 
face a n  integral hollow enlargement forming- a second 
compartment, with a cover, for holding a piece of soft 
chamois skin or other material for wiping the glasses. 

CARRYING ApPARATUS. - N e I s o  n 
Weeks, Jr. , Long Island City,  N. Y. This invention 
relates to apparatGs for conveying cash between the 
salesmen in a store and the cashier's desk, and con­
sists i·n a track with carriage provided with carrier for 
the caoh pockets, the carrier being movable on the 
carriage transversely of the track to Buccessively 
presen t  a different section of the carrier to  the trips 
at different stations, the trips heing all in line. 
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Wire Rope Tramways for t h e  economical transporta· upon the tar, thus washed, and stir briskly f o r  fifteen 
tion Of ores and other materials. Quarry hoists. Wire minutes and set aside for 36 hours, stirring occasion· 
rope of all kinds. The '11renton Iron Company, Trenton, ally. Decant the solution and filter. Lastly in seven .. 
N. J. New York office, Cooper, Hewitt & Co., 17 Burling teen fluid ounces of the filtered solution dIssolve the 
Slip. Western agents, Fraser & Chalmers, Chicago, Ill. sugar by agitation without heat. 

For best hoisting engine. J. S. Mundy, Newark, N. J. (1302) H. J. K. asks if the armature de­
Wanted-Partner. Capital. Sawmill. P. J. Dela- scribed for the eight-l ight dynamo would work in sim· 

mar, Oriental, N. C. pie electric motor. A. Yes. 2. Should I have 12 spaces 

Wanted -Mecbanical draughtsmen. Address, stating 
former experience, to E. G., box 773, New York City. 

Wanted�-Railway engineer of experience, first class 
testimonials and references, wil1ing to go to the far East., 
for supervision of railway constructlOn. One speaking 
8erman preferred. ,\Vrite, stating �alary expected, to 
W. W. W., box 773, New York. 

Eureka Cotton Machine Belting. 
A cheap and perfect substitute for leather or rubber 
belting. Address Eureka Fire Hm.e Co . •  13 Barclay St., 
New York, for prices and samples. 

Automaton Wanted-Any new and novel mechanical 
tl.llure-either working drawing'. rough model� or com­
pleted figure. If l1fe·1ike In its movements. a Hberal 
price will be paid. Addres8 Key, 94 Liberty St., 3d floor. 

Parties having a patent of merit for sale,  or wanting 
an agency to sell patented articles, addreBs, with par­
tieulars, Chas. Babson. Jr., 24 Congress St., Boston, Mass. 

The Little Falls (N. Y.) Water Company in testing all 
the popular water motors have adopted those made by 
the 11uerk: Hydraul ic Power Company. Address No. 12 
Cortlandt St., New York. 

Guild & Garrison, Brooklyn, N. Y., manufactnre 
steam pumps, vacuum pumps, vacuum apparatus. air 
pumps, acid blowers, filter press pumps, etc. 

For the latest improved diamond prospecting drills, 
address the M. C. Bullock Mfl!. Co., Chicago, Ill. 

instead of 24 spaces ? A. Twelve or more. The more 
the better. 3. How many cells of battery will it  take, 
each having an electromotive force of :! volts ? A. 6 to 8. 
4. Have there ever been any machines invented for 
crossing cnbles running for cable railway roads ? A. 
Yes • 

(1303) C. J ,  C. asks how to make the re­
verse of the blne print, that is, blue lines on whIte 
ground. A. See SCIENTIFIC AMERICAN SUPPLEMENT. 
No. 584, for full particulars. 

TABLE OF CONTENTS. Presses & Dies .  Ferracute Mach. Co. ,  Bridgeton, N . •  J 

(1304) J. M. asks : 1. Can you i n form m e  
i n  your Notes and Queries column h o w  tlmd and solid 
extracts are m ade, such as are used for medicines, etc . ?  
A. B y  treatment with appropriate solvents, water, 
alcohol, etc. , followed by expression or lil tration of 
the j uice and evaporation to a pasty consistence. The 
latter operation may be conducted in vacuo. 2. How 
to tell the purest carbolic acid solution. A. Its color is 
a simple criterion. It should be perfectly transparent 
and colorless. On evaporation and cooling i t  should 
crystallize, should melt at 1060 Fah., and boil at 3590 
Fah. An addition of 5 per cent H20 l iquefies it. One 
volume of the liquefied acid added to gl ycerine should 
give a clear solution, not rendered turbid by addition o f  
3 volumes of water. If shaken up w i t h  chloroform in a 
graduated cylinder, the upper layer which "eparates is 
the water which it contained. 3. Of what power (focal 
distance) should a microscope be for ordinary to closer 
investigation, also how to determine the power of same ? 
A. Place a micrometer in the field,the microscope being 
nearly or quite horizontal, and focus the instrument so 
as to sce it  clearly. By a camera lucid a the image can be 
r�flected to the eye so as to be referred to a she�t of 

1. Elegant plate in colors of a house recently erected The Holly Manufacturlllg Co., of Lockport, N. Y., at Easton, Pa. , for twelve hundred dollars. will s{'nd their pamphlet, describing water works rna. 
Messrs. Munn & Co . •  architects. Perspective ele- . chinery. and containing reports of tests, on app1ication. 
vation, floor plans, page of details, etc. Screw machines, milling machines, and drill presses. 

2. Plate in colors of a residence recently erected at E. E. Garvin & Co., I,aight and Canal Streets, New York. paper pl aced eight or ten inches away upon a table. By 
Natchez, Miss., from plans prepared by Messrs. Billings' Patent Adj ustable Tap alld Reamer Wrench· having a scale laid upon the p aper, the degree of mag· 
Munn & Co., architects.  Perspective elevation, es. Bronze For�ings. Billings & Spencer Co., Hartford, nification can at once be seen. A simple slip of cover 
floor plans, details, etc. Conn. glass held at the proper angle can be used as a camera 

3. A ten thousand dol lar residence recently erected Rubber Belting, all sizes, 77� per cent from regular Iuclda. The power of the instrument should be chosen 
at Bridgeport, Conn. Perspective elevation and list. All kmds of Rubber Goods at low prices. John W. for its work. You will certainly need two powers, say 
floor plans. Buckley, 156 South Street, New York. objectives of Yo inch find 1 inch focus to begin with. 

4. A very attractive cottage for six thousand dollars 
erected at Jersey City Heights, N. J. Floor plans 
and perspective elevation. 

5. Engravmg of the U. S . court house 
office at Savannah, Ga. 

6.  A hOllse at Woodlands, Sevenoaks. 
7. Church of the Angels,  Los Angeles, Cal. 

�nd post 

Steam Hammers, Improved Hydraulic Jacks, and Tuhe 
Expanders. R. Dudgeon, 2� Columbia St .. New York. 

Friction Clutch Plllleys. The D. Frisbie Co., N.Y. city. 
" How to Keep Boilers Clean. " Send your address 

for free 96 p. book. JaB. C. Hotchki ss. 120 Liberty St., N. Y. 
Woodworking machinery, planers, surfacers, match­

ers, beaders, etc. Rol1stone Machine Co., Fitchburg. 
Mass. 

8. A cottage recently erected at Jersey City Heights, 
Split Pulley. at low pnces, and of "arne strength and N. J., at R cost of seven thOl�sand seven hundred appearance as Who]e Pulleys. Yocom & Son's Shafting' 

(1305) C. Holmes writes : 1.  Electricians 
say that sheet, summer, or heat l i ghtning is probably 
due to the reflection o f  a distant storm. You have no 
doubt noticed that in such reflection fork lightning ap­
pears. wm you please inform me how this doubl e 
effect is produced ? A. The sheet lightning may be the 
reflection of the visible forked l ightning or of a more dis· 
tant discharge. 2. Why io it necessary that the second· 
ary coil should be of such high resistance ? A. It is n e­
cessary to have a great length of wire in as close prox­
imity as possible to the primary and its core. This can 
be done only by using fine wire, which necessarily has a 
hic:h resistance. This resistance is not necessary, but i t  
is  unavoidable. 3. Is i t  healthy to sleep in a room 
where electric batteries of any kind are placed ? A .  
Many batteries, such a s  the gravity, t h e  Leclanche, aud 
the ]'uller, are not deleterious. Onl y such as give off 
hydrogen and acid fumes are undesirable. 4. Is No. 18 
wire heavy enough for the primary coil of that ex­
pl ained in SUPPLEMENT, No. 160 ? A .  With a heavy 
battery No. 18 wire is liable to heat unduly. It wi l l  
answer very well in connection with a current adapted 
to it. 5. How many OUllces of sUk· covered \'Ilire arc 
sufficient for the secondary coil ? A. It requires about 
1 pound of wire for the secondary. 6. Is there any dif­
ference between shellac and shellac varnish ? A. Shei­
lac varni8h is gum shel1ac disso'}ved in alcohol. 7. 
Will the former suffice for the ins Il lation on both coils, 
primary and secondary ? A. Shellac varnish is one of 
the best of insulators. 

dol l ars. Plans and perspectIve. 

I Works, Drinker St .. Philadelphia, Pit. 
9. A house for five thousand five hundred dollars at �Send for new and complete catalogue of ScientIfic 

Jersey City Heights, N. J. J. C. Markham, archi- and other Books for sale by .Munn & Co .. 361 B..oadway, 
tecto Elevations and floor plans. New York. Free on application. 

10. A modern house at Bridgeport, Conn .. bnilt at a 
cost of six thousand six hundred dollars. Plans 
and perspective elevation. 

11. A block of six apartment houses latel y ereeled at 
Bridgeport, Conn . ,  at a cost of five thousand dol­
lars each. Henry Lambert, architect. Floor plans 
and perspective elevation. 

12. A Queen Anne cottage recently built at Englewood, 
N. J., at a cost of three thousand dollars. Per· 
spective elevation and floor plans. 

13. A d welling for thirty·five hundred to thirty·eight 
hundred dollars, recently erected at Bridgeport, 
Conn. Plans and elevations. 

14. Perspective view and plan of the new depot 
recently erected by the Northern Railroad, at 
Englewood, N. J. 

15. A London fire engine house. Cost six thonsand 
dollars. Elevation and ground plan. 

16. Engravings of the royal dairy, Windsor Park. 
The handsomest and most advanced private dairy 
ill the world. 

17. The temple of Marcus Aurelius, at Dugga. Page 
engraving. 

18. Monnmellt to Admiral De Coligny. 
19. Miscellaneous Contents : Mohammed II. and his 

architect. - Building trades associations. - The 
separate sewer system. - Examine the school 
buildings.-Experiments with hedges, illustrated 
with 8 figures.-How creosote affects chimney 
flnes.-Potsdam red sandstone.-Chicago foun· 
dations.-'1'he tomb of Alexander the Great.­
Large girders.-Large contract for building stone. 
-Wrought iron fence pickets, i l lustrated.-De­
cline in immigration.-House heating boilers. 
illnstrated.-Mental sanitatlon.- Flooring. - Im_ 
proved hot water heater, ilIustrated. -Improved 
sash pulley, ilIustrated.-The arcfi of Aurelius at 
Tripoli. - Government tests of wood. - New 
station at Hartford, Conn. 

The Scientific American Architects and Bnilders 
Edition is issued monthly. $2.50 a year. Sine;le copies, 
25 cents. Forty large quarto pages, equal to about 
two hundred ordinary book pages : forming, pructi· 
cally, a large and splendid MAGAZINE OF ARCHITEC' 

TURE, richly adorned with elegant plates in colors and 
with fine engravings, illustrating the most interesting 
examples of Modern Architectural ()onstrnction and 
allied subjects. 

The Fnllness, Richnes@, Cheapness, and Convenience 
oHhi. work have wan for it  the LARGEST CIRCULATION 
of any Architectural publication in the world. Sold by 
all newsdealers. 

MUNN .II; CO .. PuBLISHER., 
361 Broadway, New York. 

HINTS TO CORRESPONDENTS. 
Names aud Add ress must accompany all letters, 

or no attent;on will be paid thereto. 'l'his is for our 
informat!on, and not for publication. 

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

I lI q ll l rleN not answered in reasonable time should 
be repeated; correspondents will bear in mind that 
80me answers require not. a little research, and, 
thongh we endeavor to reply to all, either by letter 
or in this department, each must take his tnrn. 

Sl, ecial W ritten I n formation on matters of 
personal rather than general interest cannot be 
expected without remuneration. 

Sclentitlc American S U I'p l em e n 's referred 
to may be had at the ofiice. Price 10 cents each. 

Book .. referred to promptly supplied on receipt of 
prIce. 

M i n e ral  .. sent for examination shonld be distinctly 
marked or labeled. 

(1306) E. J. P. writes : 1. I frequently 
see such an expression as H A 125 horse power dynamo, n 
does this mean a 125 horse power electric motor, or 
does it mean a dynamo capab l e  of supplying 94,250 
watts ? A. It is a dynamo capable of supplying 125 
electrical horse power, or the watts you specify. 2. Is 
it sufficient to speak of an electric current i n amperes 
alone ?  Would it nOT. ue more definite to give the volt-

(1297) L. B. H. writes : Wil l  a coatiug age, as 20 amperes at 110 volts ? A. As the current and 
of water glass 011 white paper form a surface similar to its electromotive force are inseparable, it i s  proper to 
the white silicate slates of commerce ?  Or would a mix- specify both amperage and el ectromotive force. 3. 
turc of clear varnish, such as dammar, with pulverized Is therE; any obj ect in having such a high resistance 
pumice stone, answer the purpos e ?  A. U"e shellac dis· in  telegraph relays ? Would not the same number of 
solved in aloohol mixed with Chinese white and grouHd convolutions of a heavier wire around the magnet core 
pumice. Water glass will not work. Dammar varnish work on just as long a circnit ? A. There is no partieu· 
wou1d be slow in drying. 1ar object in baying high resistance in a telegraph relay, 

(1298) O. A. H. writes : 1. Find inclosed but the same number of turns could not be secured with 
a bright gold·like substance which 1 found lately in a . a larger wire within the .ame space. With the large 

gravel bank. Some think it is gold. Wbat is It ?  A. wire the outer convol utions would be too far removed 
It is mica, of no value. 2. 18 the salt \l'ater of the ocean from the magnet core to produ�e any marked effect 
used in the boilers of sea-going vessels?  A. Yes. The 
bol1ers are occaslonally blown off to prt'vent the water 
from elOceeding a certain specific gravity. 

(1299) S. F. L. asks : 1. How are rub­
ber stamps made? A. See SUPPLEMENT, No. 83, for a 
paper on this subject. 2. How can I melt rubber 80 
that it will run readily ?  A. No way of doing this is 
known. See SUPPLEMENT, Nos. 249, 251, 2.,2, for full 
description of the India Rnbber manufacturing pro­
eesses. 3. How can I test a thermometer so as tOitnOW 

whether it is correct or not ? A. Best by comparison 
with a standard thermometer. Yon may test the boil­
ing point by exposing it to a vessel full of steam at 
atmospheric pressnre, and the freezing point by immer­
sion in ice water. 

(1300) F. V. H.-Bamboo can be orna­
mented by burning with a blow· pipe or hot iron. It 
can be burnt through a stencil, so as to give the mark­

. ing a detlnite form. 

npon i t. 
(1307) G. D. W. asks : 1. What is the ap-

proximate internal resistance of a bichromate of pot­
ash cell of battery having 2 plates of zinc and 3 of 
carbon, each 3 by 3� inchee, kept about one·half inch 
apart from one another? A. It depends on the condition 
of the battery. Probably � ohm. 2. What is the elec· 
tromotive force of such a cel l ?  A. Nearly two voits. 
3. With a given magnet (field for motor), which wil l  
give the more magnetism, p ,  cnrrent from a hattery of a 
low internal resistance find the magnet wound with very 
heavy wire, or a cnrrent fron1 one of a high internal 
resistance with coil, of finer wire, the former with a 
greater and the latter with a lesser amperage ? A. The 
current may be adapted to either winding so as to pro­
duce the same magnetiC effect in either case. It all 
depends on :he electromotive force of the battery . 
Determine which magnet has the greater number of 
ampere turns ;  such a one has the greater power. In 

. broad terms, resistance is always disadvantageons, and 
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IS onl? sllbm:tted t o  a s  enabling other conditions, small 
Size, etc . ,  to be attained. 

(1308) F. H. B. wrl.es : 1. I have a bal­
lOon six feet in length and 3Vo feet in the widest part. 
1t is cone shape for two -thirds of the way from 
mouth up. The other portions are the Slime shape as 
any ordinary balloon. About how many cubic feet of 
hydrogen w i l l  i t  take to inflate it? A. About 24 cubic 
feet. 2. AIBn, about how mnch acid and zinc ? A. 
About 6� ponnds oil of vitriol and 4� pounds zinc. 
a. Will a bal loon charged with hydrogen ascend much 
higher than if  filled with coal gas ? A.  It will ascend 
no higher. 4. Is there anything that will prevent paper 
balloons from sticking after they are varnished with 
boiled linseed OIl ? A. You shoul d keep them inflated 
whi l e  drying. If once well hlown np they will collapse 
very slowly, and ao they dry, their own stiffness will 
tend t o  prevent the sides touching. 5. What will keep 
a large tin can from rusting after being placed in a cel­
lar<: A. Paint it thoroughly or varni.h, and heat over a 
stove until dry. Two or more coats may be applied 
with advantage. Japanning would be still better. 

(1309) W. H. A. asks the process of 
printing and lithographing sheet metal signs for adver­
tising purposes, e tc. A. The details of the art of print­
ing on tin or other sheet metal have not been published, 
and are kept to some extent as trade secrets hy the opera­
tors in this line of work. In general the work is done by 
transfer processes by means of an el astic roller which 
takes the print from the type or lithographic stone and 
transfers it  to the plate in a roller press. Sheets of pre­
pared paper are also used to take the ink from type or 
engraved plate and transfer it to the tin plate by roller 
press. 

(1310) F. J. M. asks : How are toy bal­
loons made and colored, and of what, material s ?  A. 
They are made of thin sheet India rubber, often col ored 
with alkanet root extract, producinl( red ones. The 
India rubber is cut into disks and cemented by pres­
sure and India rubber cemeut at the edges. The pro· 
cess is described in our SUPPLEMENT, No. 249. 

(1311)  F. S. B. asks : It is said that zinc 
burned in a stova w i ! !  remove the soot f r o m  the chim· 
ney. Is there any other substance In the form of a po w­
der that would be cheaper, and answer the same pur­
pose? A. We know of no substance that has any value 
except some explosive. A little gunpowder exploded 
in a chimney will often loosen the accumulation, but 
Its application is dangerous. To apply it place a table­
�poonful on a cold brick placed within the chimney and 
touch with a hot poker, standing well bacl<. 

(131 2) C. S. asks (1) for papers treating 
on mechanical engi neering. A. In the SCIENTIFIC 
AMERICAN and SUPPLEMENT you will find much valua· 
ble information and many papers on the 8U bject. 2. 
What would be the cost of a course in mechanical engi­
neering in some good and reliable school ? A. No 
figure can be given. Address the different culleges for 
their prices. 3. How to wash flannel shirts to  prevent 
them from sbrinking. A. Wash in cold or lukewarm 
water in  wb ich some soap has been dissolved. Rinse 
out in clean water, stretching well, and iron while quite 
wet. It i s  very difficul t  to ent.irely avoid shrinkage. 

(13 13) A. S.-The distance of the hori­
zon i s  governed by the height of the eye above the 
earth or sea. On the sea, with the eye at a height of 5 

feet, the distance would be 3 miles ; at 60 feet in height, 
10 miles. 

(1314) J. H. S. asks : 1. What is catarrh ? 
A. It is a disease of the mucous membranc diagnosed by 
febrile symptoms and increase of secretion. 2. Is tbere 
any known cure or preventive ? A.  Tonics are some­
times of value. but no cure in the full sense of the term 
is known. Climate has a very great effect upon its in­
tensi ty. 3. What is the cause ? A. The cause is pro­
bably in many cases constitUtional , and may be based 
on climatic extremes of temperature, etc. 4. What kind 
of a record did the English railroad locomotive lately 
imported by the Pennsylvania Railroad Company 
make ? A. Its record we nnderstand was an excellent 
one. 5. Do English railroad locomotives compare 
favorably with American, and are not the latter su­
perior for durability and speed ? A. They compare 
favorably, but are not well adapted to our roads, on ac· 
count of the sharp cnrves allowed in this country. The 
question of which is best has never been finally settled, 
and it is hard to find a d ispassionate and qualified 
j ud/,e. In speed the English are certainly equal to the 
American engines. The quality of the roadbed has a 
great deal of influence on the speed attained by either. 

(1315) G. W. & Co.-Pick handles are 
.�ld so cheap now, that manufacturers util ize all the 
1V00d po�sible by straightening curved pieces so as to 
pass through the automatic machines. This wood when 
exposed warps. They can be warped back by clamps. 
but will not stay so when in nse. 

(1 316) W. P. B. asks the usual method 
for accurately determining the melting points of metals. 
A. Pyrometers of highly refractory materials, as gra­
phite and platinum, are used for obtaining the tem· 
perature of fusion of metals or the heat of fires. An 
electric pyrometer was also used by Pouillet and 
Becquerel for obtaining the temperature of furnaces. 
See illustrated descriptions of pyrometers in SCfENTIFIO 
AMERICAN SUPPLEMENT, Nos. 33, 172, 198, 28B. 

(13 17) R. G. asks the correct angle for 
jathe centers. A. For light work 55° to 60°, heavy 
work 70°. The practice varies considerably among 
builders of lathes. 

(1318) E.  K. asks : I would l ike to know 
/lOW concrete walks are made. A. Make a thick mor­
tar of Portland cement one part, clean sharp sand three 
parts. Level off the gronnd. Spread the mortar three 
inches thick. It is  best laid upon a foundation of 
broken stone. 

(1319) M. T. O.  asks for a receipt for re­
moving ink from paper without staining the paper. A. 
Use a mixture of equal parts tartaric or citric acid and 
oxalic acid. Dissolve in water, and apply ju.t enou2h 
to destroy the ink with a fine brush, and dry with blot. 
ting paper before it evaporates. A second application 
of the solution, or Qf water, to ' be dried as above, is 
beneficial, 

.'titutiii t �mtritau. 
(1320) W. N. H. asks how plaster of 

Paris can be made to adhere to paper without cracking. 
A. Mix it with a thin solution of glue cO l l talning one· 
tenth its vol ume of glycerine. This may answer your 
pnrpose. bnt you will have trouble in producing a 
strong degree of adhesion. 

TIFIC AMERICAN, May 18, 1889, p. 307. In factories 
they are shaped by machinery. and various formnlre 
are used by different makers. 

(1330) E. W. asks : What oils, mixed 
WIth sawdust, will  produce spontaneous combustion ? 
A. The drying oils, such as linseed oil,  are the most 
dangerous. 
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(1321) H. G. asks whether, supposing a 

silk bag to be filled with hydrogen gas sufficiently to 
distend it to its full size under the ordinary pressure of 
the atmosphere, it wonld be possible by means of a 
force pump to force say half as much more gas into i t  
withont bursting t h e  bag. A. T h e  bag to effect this 
would be subjected to a pressure of 7� pounds (about) 
to the square inch. If of large size, it would nut stand 
it. As Is evident, it  is  all a question of size and strength 
of the material. The silk would have to be thoroughly 
varnished not to leak at such a pressure. 

( 1 331) H. McK. asks : 1. Why is it ad- & N D  EACH HEARING THAT DA'I' E .  

visable t o  decamphorate and denitrate celluloid ? The 
article in your recent edition causes the question. A. 
To prevent the possibility of chemical reactions and 
changes. 2. If a piece of sal soda is exposed to the air, 
it  soon fal ls  to a white powder. Is this powde1' bicar­
bonate of soda ? A. No. The change is dne to loss of 
water of crystallization, and the product 1S carbonate of 
soda more or less dried. 

(1332) G. F. Y. asks : 1. Can I learn 
(1322) E. E. S. asks why the divining telegraph y without a teacher ? A. You can learn a great 

rod so called turns In a medium's hands when he is deal, but practical experience in an office is requisite. 
trying to locate a spring of water. A. It is done by You must write a good hand to be a really good ope. 
moving the hand or fingers, and has no reference 18 rator. 2. What instrument and books will I want, and 
the presence or absence of water. what will they cost? A. Learner's sets are sold by 

(1323) M. S. K. asks the m.eanin g  of a dealers in electrical apparatus for $3.50 to $5. We can 
degree as nsed in measnring the strength of aqna am- supply YOIl with Lockwood's Hand Book of the Electric 
monia. How many pounds of anhydrous ammonia are Telegraph, price $2.50. Also Modern Practice of Elec­
contained in one hundred pounds of aqua ammonia 26Q ? tric Telegraph, by Pope, $1 .50. 

A .  The degree is an arbitrary scale for denoting the (1333) P. F. D. asks for a good paste 
specifiC gravity. The lower the specific gravity, the blacking for boots and shoes. one without acid, if pos­
stronger is the solution in the case of ammou ia. Your sible. A. Animal black, 5 oz. ; treacle, 4 oz. ;  sweet oil, 
reference is to t.he Baume scale. on which 26° correspond !J4 oz. ; thoroughly mix. The above is intended as the 
to a specific gravity of 0'901, containing between 28 and basis for a l iqllid blacking. If properly combined, 
29 per cent of ammonia at 57° Fah., or 28 to 29 pounds acids are harmless. The following is a simple example. 
in one hundred pounds of solution. Animal charcoal, 8 parts ; treacle, 4 par!' s ;  hydrochloric 

(1324) G. H. I. asks how to polish acid, 1 Pllrt ; snlph nric acid, 2 parts. Also see Work· 
buffalo or cattle horns. A. Thi s has been answered in shop Receipts, 4th series, for other formulas. 
the queries colnmn before. Several methods are recom· (1334) H. C. asks : 1. Is there a scien­
mended, all  similar in general term.. We give three : tiflc book, besides May 's Ballooning, on the subject of 
1. The first thing to be done is to scrape the exterior of ballooning or aerial navigation? A. We can supply 
the horns, so as to obtain a perfectly even surface. you with Wise on Aeronautics, price $4. This is an 
This may be done w i th a steel scraper, such as the ed2:e old book, tu t the only other one on the s ubject that is 
of a knife held nearly upright. or with a piece of glass. accessible. 2. Where can the uninflated rubber toy 
This will remove the natural roughness, but the horn balloons be procured ? A. Address dealers in scientific 
will still present a dnll appearance, devoid of luster. apparatus or India rubber goods, for which consult our 
To impart the desired polish, make a pad of c loth or advertising columns. 3. When makiIlJl: hydrogen gas 
flannel, and having mixed some finely powdered bath by heating sl aked lime and zinc. what should be the 
brick and oil, rub the surface well with it. This will proportions of l ime and zinc, and how long should the 
give smoothness to the horn, and all that is now nece.· mixture be kept at red hea t ?  A. Use 85 to 90 parts 
sary is to make another mixture of rotten stone and oil, zinc to 100 parts of lime, provided the latter does not 
and apply with a fiannel or cloth pad, rnbbing for contain an excess of water. As it  is very likely to be 
some time, as the longer the rubbing is coutinued, the supersaturated with water, it is best to depart a l i ttle 
better will be the polish. Finish with dry flour or a from theory and nse abont 125 parts of slaked lime for 
little �hiting,. 

applied with a piece of chamois l eather ,' above. Theoretically, 75' 67 parts of quicklime slaked 
or a p1ece of lmen rag, fine, soft, and clean ; and com·  with 24 '93 parts of water would give the 100 parts of 
ple� the glOBS which this will produce by rubbing with slaked lime for the first formnla. All parts are given 
the palm of the hand, on which a little whiting has by weight. Keep np the heat until the gas cease. to 
been sprinkled. If the polisher has a lathe, the polish· come off. 4. How many ponnds of zinc will be reo 
ing may be effected by a wheel covered with cloth;  and qui t'ed to make 1 ,000 cubic feet of gas by the a bove 
with twisted horns this would be far more effectual, as mentioned process ? A. 171 lb. avoirdupoi s. 5. Are 
it would be easier to  reach all the convolut.ion. of the l'inc tnrninfls and filings fine enough for the pnrpose? 
hor .. in turn with a narrow wheel w1th a rounded edge. A. Yes ; if high enough heat is used. It is better, how. 
2. Having scraped the work perfectly smooth, rub it ever, to use very fine powder. 
with very fine sandpaper or Dutch rushes, repeat the 

(1335) T. H. writes : I have been try. rubhing with a bit of felt di pped in finely powdered 
charcoal with water, and lastly with rotten stone or ing to use solution of nitrate of ammonia for the 
putty powder, and finish with a piece of soft wash purpose of rondensing steam passing through a sman 
leather damped with a little sweet oil ; or else rub it room, and can get no satisfactory resnlt ; in fact can 
with subnitrate of bismuth by the palm of the hand. get no more refrigeration than hydrant water. A. 
The powdered charcoal and bismuth can be had of any Solution of nitrate of ammonia has little more refriger_ 
chemist. 3. Smooth by scraping with a steel scraper or ating power than water, not enough to be- of any praC:­
a piece of broken glass ; polish with a wet sponge tical importance. When the crystals are 'put in water 
dipped in ground pumice stone; then with rotten stone they absorb heat as they dissolve, thus cooling it. 
and oil applied with a chamois skin ; and finally with When solution is effected.the refrigeration ceases. 
oil alone followed by dry leather. For all three me- (1336) 6. H. W. asks : To what extent 
thods give plenty of rubbing, as mnch depends on it. or degree does mercury corrode or amalgamate with 

(1325) A. B. asks : 1.  What weight will iron or steel, as compared with brass or silver?  A.  
Mercnry under ordinary circumstances has no effect 
upon iron or steel. It is only by special metllods of 
some difficulty that it can be made to form an amalgam 
with iron. 

a magnet whose poles are six Inches long and an inch 
in  diameter be capable of sustaining ? A. This depends 
upon the current and the winding of the magnet. It 
should readily support two or three hundred pounds. 
2. Also would you advise tinning magnet. and fitting 
poles with spools ?  A. There is no advantage in tinn ing 
a magnet. Yon may wind your coils upon thin card· 
board tubes which will fit OV6r the magnet poles. 3. 
How long should a good bichromate solution last in a 
pint cell with zinc and carbon two by three inches, 
and what capacity ought two such cells to have ? A. If 
the battery you refer to is a plunge battery, it  will run at 
its fnll capacity probably for two or three hours. It 
will probably give an outpnt of three to four watts. 
4. What is the best way to make a mould to cast zinc 
plates ? A. The moulds for zincs are usually made of 
cast iron, but sand '1Iloulds answer a very good pnr· 
pose. It is best to heat the monld well before ponring 
in the metal. 

( 1 337) H. D. asks : In placing a school 
bell (in a town) , will it sound to the best advantage 
placed on top of the building or near the gronnd ? A. 
We should recommend a moderate elevation, a oove the 
level of the roofs of the maJority of the buildings. 
Elevation is  necessary t·o he above interference from 
bllildings, but it weakens the effect. 

(1338) L . .D. C. writes : I wish to make 
a himetanIc thermometer, that wlll be small and sensi­
tive, In order to read ily respond to variations of tem· 
perature, and will have power enough to actuate a sys· 
tem of levers for recording. Will you ad vise me in the 
matter, as to dimension, form, etc . ?  Wonld the straight 
form, or the spiral, such as in Breguet's (described i n  
Ganot's Physics) be besU A. Yon can u s e  a comDound 

(1326) F. E. asks for a solution or bar made o f  brass and iron supported at both ends and 
powder that would preserve skins of birds or animals, working a system of levers. See SCIENTIFIC AMERICAN, 

which conld be sprinkled on them when stuffing. A. January 29, 1887, p. 71. The Breguet. spiral is stOI 
White arsenic in powder is often used for such pur. more sensftive. 
poses. �t kills .any germs, and. prevents the develop· (1339) D. R. P. writes : I want to write 
ment of msect hfe. Tanmc aC1d or alum may be used I a prayer book in stenography, and beg to ask you what 
for temporary purposes. kind of ink (red and black) I must nse, inks that will 

(1327) W. C. J. asks : Will you please dry quickly, and that will not blnr, even when a wet 
inform me through your SCIENTIFIC AMERICAN, the finger would come in contact with the written sheets. 
correct, or as near correct as you kuow of, distance of I would hke to use very bright red and jet black inks. 
the Isthmns of Panama at the narrowest and at the A. For black use Japan ink, coming in cakes. If you 
widest parts ? A .  At the narrowest part, between the rub it up with II solution of shellac in borax water, it 
gulf of San BIas and the mouth of the Bayam River, will make it still more waterproof. For red nse best 
30 miles ; at the widest, through the peninsula of liquid carmine (not aniline) ink ; It is made from 
AZllero, 120 miles. cochineal. Or you can buy a cake of carmine water 

(1328) J. B. M. asks : 1. What is the color and rub it up as above for red. 

TO INVENTORS. 

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

Abrasive surfaces, tool for dressing. G. G. Crow-
ell . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  . .  . .  . .  " 410,581 

Air brake, N. J. Pritchard . . . . . . . . . . . . . . . . . . . . . . . . .. . .  flO,92\! 
Alarm. See B u rglar ahum. 
Aluminum, obtaining alloys of, L. Q. BrIn. . . . . . .  410.674 
A nvil, norsesnoe, J. Houck . . . . . • . . . . . . . . . • . .  0 • • • • • • •  4:10,972 
Armature, J .  R. J oh n .on . . . . . . . . . . . . . . . . . . . . . . . . . . . .  410,692 
Aurin derivaUves, making, T. Sandmeyer . . . . . . . . .  410.739 
Axle bOX, C. B • . Hobron . . . . . . . . . . . . . . . . . . . . . . . . . . . .  410,500 
Axle lubricator, J'. E. Shaw . . . . . . . . . . . . . . . . . . . . . . . .  410,119 
Backband hook, D. D. Nolley . . . . . . . . . . . . . . . . . . . . . . . .  410,806 
Backband hook, F. A. yost . . . . . . . . . . . . . . . . . . . . . . . . . .  410.998 
Bag tying deViCe, M. C. Kimball . . . . . . . . . . . . . . . . . . . .  410.978 
Bilking pan. J. J. Seifert . . . . . . . . . . . . . . . . . . . . . . . .. . . . .  410.936 

.Banng press. E. C. Sooy . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  410.679 
1Iand cutter and feeder, H. C.  Cook . . . . . .  . .  . . . . . .  410,786 
Bar. S"e Fire engine grate bar. Grate bar. 
Basins used in tip·up lavatories, etc., device or 

Dush for fixing t h e  trunnion. of, S. J ennings . .  410,796 
Battery. See Secondary battery. 
tleehive, C. H. Stump . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  41(1,701 
Beer extract, making weiss, Boefer &; Kru.e . . . . . 410,872 
Bei\. door, H. J,each . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  410,713 
Belt •• means for preventing the slippinll: of, F. 

W. Nichols . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 410,806 
Benzoic sulphionide in oUs, etc., :olution of, A. 

Sommer . . . . . . . . . . . . . . . . . . . . . . .  . . . . . . . . . . . . . . . . . . .  410,1J(() 
'Bi l liard •• apparatus for scoring. W. Hughes . . . . . . .  410:'978 
Block. See Stereotype block. 
Boats, apparatus for unloading, J. M.  Dodll:e . . . . . .  410.883 
Boiler stand, J. Vosburll:h . . . . . . . . . . . . . . . . . . . . . . . . .. . .  410,947 
Bolt. See Rotary bolt. 
Boot jack, a. W. Farley . . . . . . . . . . . . . . . . . . . . . . . . . . . . 410.829 
Boot. or shoes, machine for uniting soles and up-

p ers of. Robinson /I; �att . . . . . . . . . . . . . . . . . . . . . . . . 410,92. 
Boots or shoes, makinll: heels for, H. C. Hart . . . . . .  410,8:18 
1Ioring and trimming .Iats, machine for, J.  Col-

ville . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  410,784 
Bottle stopper, B. t. G reene . . . . . . . . . . . . . . . . . . . . . . . . .  410.668 
Bottle stopper, alarm. R. M. Devereaux . . . . . . . . . . . . 410,730 
Box. See Axle box. Merchandise box. 
Box covering machine, A. G. Potter . . . . . . . . . . . . . . . .  410,920 
B rake. See Air brake. Car brake. Carriage 

brake. Walron brake. 
Brake adjuster, automatic, E. D. Eames . . . . . . . . . . .  410,980 
DrakAIBnOe, J. Pollock . . . . . . . . . . . . . . . . . . . . . . . . . . . .. . .  410.999 
Brick kiln.  S. Dewh irst . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  410,788 
th-oomeorn slzlnll: machIne, C. E. Lipe . . . . . . . . . . . . . .  410.840 
Bru.h, j. ftepetti . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .. . . . .  410,991 
Buckle. J. Kennedy . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  410,899 
Buckles, macbine for attaching tonllues to, A. 

Samson . . . . . . . . . . .  . . . . . . . . . . . . . . . . .  . . . . . . . . . . . . . . . 410,770 
Bunll: borer, J. Swan . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 410,668 
'Ilurglar alarm. E. M. Carhart . . . . . . . . . . . . . . . . . . . . . . . .  410,68.3 
Butter jars, sinke' t"", 1.. S. Hendrlx . . . . . . . . . . . . . .  410,898 
Cabinet clami , W. P. tamall . . . . . . . . . . . . . . . . . . . . .. . .  410,815 
Cable sheave and hanller for cable tramways, 

Simpson /l; Waggoner . . . . . . . . . . . . . . . . . . . . . . . . . . . .  410,700 
Can. �Qe Oil can. 
CancIles�lck. miner's, H. M. Mixter . . . . . . . . . . . . . . . . .  410,802 
Car berths. step for sleeping, J. J. Greenough . . . . .  410.793 

Car brake, H .  A . Butterfield . . . . . . . . . . . . . . . . . . . . . . . . .  410,8ri 
Oar Drake, P. �'. De Foresta . . . . . . . . . . . . . . . . . . . . . . . . .  410,881 

Car brake. J. W. H arvey . . . . . . . . . . . . . . . . . . . . . . . . . . . .  410,891 

Car brake, B. keDoglr . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  410.71iO 
Car coupling, U. Cooper . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  410.579 

Car coupnng H. H. 1!lverett . . . . . . . . . . . . . . . . . . . . . . . . .  410,66'1 

Car coupling, E. Ghlrardl. . . . . . . . . . . . . . . . . 410,753 to 410,765 

tal coupling, A. P. Prevost . . . . . . . . . . . . . . . . . . . . . . . . .  410.649 

Car coupllnllo A. Romain . . . . . . . . . . . .  . . . .  . .  . . . . . . . . .  410,928 

Car door. J. a. McIntyre . . . . . . . . . . . . . . . . . . . . . . . . . . . .  4 10.766 
Car door fastener, T. G. RuJJhead . . . . . . . . . . . . . . . . .  410,807 
Car door. freight, J. Montgomerv . . . . . . . . . . . . . . . . . . . 41O.h1l4 

Car, electric ana cable railway, Beml. /I; Pflnllst . .  410,811 

Car or other chair, O. Ill. Micbaud . . . . . . . . . . . . . . . . . . . 410,846 

Cars, couplinJit's for steam pipes of railway, R. I. 
Hampton . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  410,889 

Car •• electric Iightinll of railway, T. M. Foote . . . . .  410.586 

Cardiu\( machine, G. E. Taft . . . . . . . . . . . . . . . . . . .  . . . .  410,864 

Cardinll: machine for making mottled rovinll:", W. 
Denton . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  410,823 

Carriage, baby, R. McMakin . . . . . . . . . . . . . . . . . . . . . . . . . 410,804 

C'arrfage brake, t.  Whaler . . . . . . . . . . . . . . . . . . . . . . . . . . . .  410.721 

Carriage, folding baby. J. Ellis . . . . . . . . . . . . . . . . . . . . . . 410,968 

Carriages • •  econ sprln� for baby. W. L. Fay . . . . . . .  00.58.3 

Carrymg aposrntus. N. Weeks, Jr . . . . . . . . . . . . . . . . . . . 410,817 

Case. See Clock case. Spectacle case. Watch 
case. 

Cash In<ficator and rell:lster, Farrow /I; Car.on . . . . .  410,685 
Casb Indicator and relrister, T. Munnell . . . . . . . . . . . .  410,603 
Caslf"r< glster and indicator, J. F. Pfeifer . . . . . . . . . . . 410,917 
Casting pnotographic dry plates, machine for, M. 

l{attentidt . . . . . . . . . . . .  . .  . . . . . . . . . . . . . . . . . . . . . . . . . .  (10,898 
Ceiling and sheeting .trip. m etalliC, L. L. Sagen-

dorph . . . . . . . . . . .  . .  . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  410.866 
Centrifugal macbine, C. Stelfen . . . . . . . . . . . . . . . . . . . . . .  410.942 
Chains, apparatus for making .olld link, J. Kin-

der . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .. . . . . . . .  410,712 
Chains, making solid link. J. Kinder . . . . . . . . . . . . . . .  410,711 
Chair. Se Car or ot.ber chair. Dentist's chair. In-

valid chair. Window cleaninll: chair. 
Chart. dress, J. Penley . . . . . . . . . . . . . . . . . . . . . . . . . . . . .. . . 410,696 
Checking and recording device. F. Sultzer . . . . . . . . .  t10.81.4 
Checkrein hook, C. H: "Dow . . . . . . . . . . . . . . . . . . . . . . . . .  410,824, 
Chimney cowl, I. J. Turner . . . . . . . . . . . . . . . . . . . . . . . . .  410,66b 
Chopper. See Meat and vegetable chopper. 
Chnek, drlO, 'Ill. Moyle . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  418,001 
Chuck for rodB'or tubes. H .  Rung . . . . . . . . . . . . . . . . . . .  «0.738 
Churn . J .  P. Ferrenbnrll: . . . . . . . . . . . . . . . . . . . . . . .. . . . .  410,884 
Churn. F. n. Haman . . . . . . . . . . . . . . . . . . . . . . . . . . . .. . . . .  4 10,888 
Churn. S. Whitney . . . .  . .  . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  410,919 
Cigar bunchinll: machine, J. De la Mar . . . . . . . . . . . . .  411 1 .959 
Clam baker, T. C. A very . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  410,703 
Clamp. See Cabinet clamp. Pipe clamp. 
Clay washing machine, H. Woodcock . . . . . . . . . . . . . . . 410,819 

Cleaner. See Pen cleaner. 
best text book on chemistry for a beginner in that 
study ? A. Fownes' Elementary Chemistry, $3.25 in 
cloth, $3.75 in sheep, is to be recommended . •  We can 
Bupply it by mail at price mentioned. 2. What news· 
paper (chemiral) wonld be of most service to  a learner ? 
A. The American Ohemical Journal, edited by Prof. 
Ira Remsen, iE the leading American chemical periodi­
cal. In England, ' France, and Germany a number of 
most excellent ones are published. 

An experience of forty years, and the preparation of Clock case, J. M. Durward . . . . . . . . . . . . . . . . . . . . . . . . . . . 410,825 

(1329) J. C. B. asks
'
: What is the com­

position of the carbons used for the arc light, and in 
what way are tbey made to be as firm as they are ? A. 
A process of making them is desc1'lbed In the B011:1I'-

more than one hundred thou.and applications for po.- Clock, recordlnll: thermometer. W. F. Brewster . . . . 410,664 

tents at home and abroad. enable us to understand the Clothes line holder for windows, H. A. Denman . . 410,787 

laws and practice on both continents, and to possess un- Clutch , fricti on, J. G. Moomy . . . . . . . . . . . . . . . . . . . . . . . 410,764 

equaled facilities for procuring patent. everywbere. A Comb. See Curry comb. 
synop.is of the patent laws of the United States and all Commode, earth closet, J.  W. Stowell . . . . . . . . . . . . . .  410,818 

foreign countries may be bad on appllcatlon, and persons Cooking utensil. W. Ward . . . . . . . . . . . . . . . . . . . . . . . . . . . .  410,620 

contemplatlnll the securing of patents, either at home or Copy holder, G. Muir. . .  . . . . . . . . . . . . . • • • . . . . . . . . . . . . .  410,802 

abroad. are Invited to write to this ollice for prices, Cotton cleaner and distributer, seed, .T. W. 
which are low. in accordance with the times and our ex- [ Elliott . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  410,962 

tenslve facilities for conductln" the business. Address Coupling. See Car con pIIng. Thill coupling. 
MUNN /I; CO .. ollice SOIBlI'TIJ'IC AMII:BlCAlI', 861 Broad- Cran e. H. M. Barnhart . . . . . . . . . . . . . . . . . . . . . . . . . . . . .. . .  410,&70 
way, New York. Crusher. W. JohnBton . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 410,6'1 
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Cnff bolder. H. J. Dale . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 410.750 
Culinary uten.lI. C.  Blrkery . . . . . . . . . . . . . . . . . . . . . . . . 410.632 
Cnltivator. H. D. Kipp . . . . . . . . . . . . . . . . . . . . . . . . .. . .  410.596 
Cultivator. E. Poole . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 410.648 
Cnltlvator and barrow. J .  Stoate . . . . . . . . . . . . . . . . . . . 410,615 
Cultivator and planter. combined. J. D. Stobaugh 410.996 
Cultivator and seeder. J. S. Rowell . . . . . . . . . . . . . . . . . . 410.768 
Cultivator. band ..:arden. J. A. Shrock . . . . . . . . . . . . .  410.774 
Cultivator tootb • • prlng. J. S. RowelL . . . . . . . . . . . . .  410.769 
Curry comb. �'. W. Hoefer . . . . . . . . . . . . . . . . . . . . . . . . . . .  410.91'1 
C u t-olf, rainwater. H. W. K night . . . . . . . . . . . . . . . . . . . . 41O.;!'7 
Cutlery ha o d l es. manufactnre of. H. C. Hart . . . . . .  410,8:l4 
Cutter. See Band cutter. b'rnit or Ice cntter. 

Mouldin2 c utter. 
Daml'er • •  tove. W. C. Metzner . . . . . . . . . . . . . . . . . . . . . .  410.646 
Datin2 and cuttin/ll' machine. combined, G. J. HUI 410.970 
Dental jaw prop. R. H. Uai otree . . . . . . . . . . . . . . . . . .  410.665 
Den tal plugl{er. F. Scbmidt . . . . . . . . . . . . . . . . . . . . . . . . . .  410.935 
Dentist's chair, C. Rauhe . . . . . . . . . . . . . . . . . . . . . . . . . . . 410,674 
Derrick. J. Tbomp.on . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  410.9!J7 
Die press. N. C. Stiles . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . �10.746 
Di..:ger. See Po.t. hole digger. 
DI.h drier. A. J. Wilson . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 410,818 
Distilling column. E. Bolton . . . . . . . . . . . . . . . . . . . . . . . . .  410.834 
Doubletree attachment. S. Martin . . . . . . . . . . . . . . . . . 410.910 
Draught reJil'ulator for hot water bollere� auto-

matic. W. P. Power. . . . . . . . . . . . .  . . . . . . . . . . . . . . . .  410.7 1 7  
Dredging a ppa",tns. b ydraulic. J. M. M iller . . . .  . .  410.801 
Dredging macbine. W. P. Humphrey . . . . . . . . . . . . . . . 410.759 
Dre •• form. J. B. Sto o e  . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 410.862 
Drier. See Dish drier. 
Drill macbine. A. K n u pfer . . . . . . . . . . . . . . . . . . . . . . . . . . . 410.692 
Drill ing machine, Jjuscomb & Corey . . . • . . . . • • • . .  : . 410,762 
Drilling machine. C. W. McDaniel . . . . . . . . . . . . . . . . .  410.803 
Dye. making a VIOlet. R. Geigy . . . . . . . . . . . . . . . . . . . . . .  410.7:13 
Dyeiol'l apparatus. A. A.  Sprague . . . . . . . . . . . . . . . . . .  410.744 
Dynamos, determining the shape of pole pi eces 

for. J .  G. Statter . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  410.656 
Elastic webbing. E. Lamb . . . . . . . . . . . . . . . . . . . . . . . . .. . . 410.839 
Electric cables, air tight covering for, D. Brooks, 

J r  . . . . . . . . . . . . . . . . . � . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 410.953 
Electric l ight finure. J. C.  Holl ings . . . . . . .  . . . . . . . 410,689 
Electric macbine. mall[neto. A. S. Fitch . . 410.964 to 410.966 
Electric machine or motor, dynamo, Ii'. J. Patten . 410,987 
Electric machine regulator, dynamo, J. M. Brad-

ford . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  410.663 
Electric machines. brn.h holder for dyoamo. C. 

D. J eoney . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 410.670 
Electric machines or motors, commutator brush 

for dynamo. R. Holfmann . . . . . . . . . . . . . . . . . . . . . . . . 410,8\16 
Electri C meter. M.  M.  M. Slattery . . . . . . . . . . . . . . . . . . 410.860 
Electric motors. operaUOI{. �'. J. Patten . . . . . . . . .. . . 410.988 
Electrolytic apparat us, diaphragm for. Kerner & 

Marx . .  . . . . .  . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  410.976 
Elevator. See Trousers elevator, 
EnKine. See Expansion engine. Steam engine. 
Engines. ba.e frame for. B. A. Steven . . . . . . . . . . . . . . 410.811 
E vaporating apparatus. A .  Miller . . . . . . . . . . . . . . . . . . .  410.715 
Exerciser. band. G. H. Bidwell . . . . . . . . . . . . . . . . . . . . . .  410,778 
Expao.ion enl{ine. F. M .  Wbeeler . . . . . . . . . . . . . . . . . . . 410.722 
Extractor. See Lemon juice extractor. 
Fanning mill .  T. M. Bales . . . . . . . . . . . . . . . . . . . . . . . . . . .  410.889 
�'are rel{lster. H. R. Coffey . . . . . . . . . . . . . . . . . . . . . . . . . . .  4 10,578 
�'aucet. coin-controlled mea.uring. C. O .  Wbite . . . 410.948 
Fence. J. D. Miller . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  410.912 
Fence, P. H. Robbins . . . . . . . . . . . . . . . . . . . . . . .  � . . . . . . . . .nU,n26 
Fence loom •• regi.ter for slat. Gray & White . . . . . .  410.387 
Fence macbine. I. R. Essig . . . . . . . . . . . . . . . . . . . . . . . . . .  410.706 
�'eoce macbine. T. G. & M .  R. Simp.on . . . . . . . . . . . .  410.654 
Fence mach ine. picket. E. Redmond . . . . . . . . . . . . . . . . 410.650 
)t�ence picket crimping machine, M. M. Shella-

berger . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 410.611 
Fence wire t wl.ting device. W. H. H. Yount . . . . . .  410.951 
Ferrnle. S.  W. Evan •• Jr . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  410.828 
�'i1ter. O. Pierce . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 4 1 0.767 
�'irearm. magazine. Ricbardson & Woodbury . . . . . .  4 1O.&J9 
b'irearm. magazine. C. P. N. Weatherby . . . . . . . . . . . . 410.621 
Fire enlline gratl! bar. R. Rose . . . . . . . . . . . . . . . . . . . . . . 410.929 
Fire extinguisher. T. R. Rosier . . . . . . . . . . . . . . . . . . . .  410,9.l1 
Fire kindling composition. A. Rimpan . . . . . . . . . . . . . .  410.925 
Flour mill, N. Cornelius . . . . . . . . . . . . . . . . . . . . . .  410.878. 410.879 
�'Iushing tank. A. Rosewater . . . .  . . . .  . . . . . . . . . . . . .  410.9.10 
Frame. See Stretch ing frame. 
�'reigbt. apparatus for loading or unloading. T. 

H. Ros. . . . . .  . . . .  . . .  . .  . . . . . .  . . . . . . . . . . . . . . . . . . . . . .  410.737 
�'ruit or Ice cutt er. H. T. King . . . . . . . . . . . . . . . . . . . . . .  410.900 
il' urnace. See Gas generatimr furnace. Pot fur .. 

nace. 
t'll rnace •• fire pot for bot air. S. Darling . . . . . . .  " . . .  410.380 
G a m e  or puzzle. C.  M. Cran dall . . . . . . . . . . . . . . . . . . .. . . 410.956 
G as. apparatus for man ufacturing, H. S.  Battin . . .  410 820 
G us generating furnace. cupola, M. A. Morse . . . . . . 410�846 
Gas generator and burner, J.  G. Street . . . . . . . . . . . . . 410,944 
Gate. See Railway "ate. 
Gate. R. M. &; L. P. Lively . . . . . . . . . . . . . . . . . . . . . . . . . . . 410.614 
Generator. !::iee Gas gen erator. 
Gl ove. A. M. Younl{ . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  410,9!J9 
G l u e  heater, S. H. Moshe:" . . . . . . . . . . . . . . . . . . . . . . . . . . . 410,166 
Governor, .team eogine. R. Hoffmann . . . . . . . . .. . . . . 41O.S!l'1 
Gram adjuster. 'l'. B. Kirkwood . . . . . . . . . . . . . . . . . . . . . .  410.979 
Grain .eparator. H. O. Triplett . . . . . . . . . . . . . . . . . .. . . . .  410.776' 
Grate bar. nail &; Barth . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 410.669 
Gripper. wire guy. J. Gibson . . . . . . . . . . . . . . . . . . . . . . . . .  410.687 
Gun barrels. ornamentinJ;t. G. A. Sachs . . . . . . . . . . . . . 410,678 
G un Carrlage . .  l .  B. G..A. Caoet . . . . . . . . . . . . . . . . . . . . .  410.968 
Harne attacnment. D .  J.  Martin . . . . . . . . . . . . . . . . . . . . .  410.909 
Hame rings, machine for attaching eyebolts to, 

A.. Sam.on . .  . . . . . . .  . . .  . . . . .  . .  . . . . . . . . . . . . . . . . . . . .  410.771 
Ha.mmock and bea� support, J. J. Johnson . . . . . . . . .  410,796 
Handle. See Non-heat conducting handle. 
Handl e. H .  L. Palmer . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 410,672 
Handle for buckets or fruit basket •• O. S. Gan(jv . . 41G.ti86 
Harrow. disk. H. D. Blakemore . . . . . . . . . . . . . . . . . . . . . . 410.573 
Hat moulding machine. J. Hedges . . . . . , . . . . . . . . . . . .  410Jl69 
Hatchway. P. O. Wirth . . . . . . . . . . . . . . . . . . . .  . . . . . . . . . . 410.960 
Hatch way covers. etc., device for operatitlil, J. E. 

Brigg. . . . . . . . . . . . . . . .  . .  . . . . . . . . . . . . . . . . . . . . . . . . . . .  410.727 
Hay rake • •  Ide delivery. M. Rew . . . . . . . . . . . . . . . . . . . 410.608 
Heater. See Glue heater. 
Heatin..: a pparatus. A. N. Martin . . . . . . . . . . . . . . . . . . . .  410.844 
Heatinl{ npparatu ••  E. W. Olin . . . . . . . . . . . . . . . . . . . . . . 4 10.736 
Hedlle. P. M. Mi.hler . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 410.914 
Heel burni.hinl{ macbine. K nonff & Pope . . . . . . . . . .  410.838 
H eel burnishing mach ine. S.  Ross, Jr . . . . . . . . . . . . . .  4l0,9.i2 
Heel nail. F. F. Raymood. 2d . . . . . . . . . . . . . . . . . . . . . .  410.675 
H eel nailin" machine. F. F. Raymond. 2d . .  410.676. 410.677 
Heellol{ macbine. H. C. Hart . . . . . . . . . . . . . . . . . . . . . . . .  4 10.s.�2 
Holder. See Clothes line holder. Copy bolder 

Cuff holder. Paper hol der. Paper roll holder. 
Spool b older. 

Hook. See 'Back band hook. Checkrein hook. 
Hor.e det acber. H. J. Kennedy . . . . . . . . . . . . . . . . . . . . . 410.79'1 
Horse.boe. W. E. Carmont . . . . . . . . . . . . . . . . . . . . . . . . . . 4 10.781 
Hor.e.hoe. W. Zledler . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  410.625 
Hor.eshoe nail •• man ufacturing. H. A.  Will ... . . . .  410.624 
Hub attacblng device. Lyle. & Ward . . . . . . . . . . . . . . . 410.983 
Ice cream freezer. She pard & Adams . . . . . . . . . . . . . . .  410,778 
Ice cream freezers, self-sealinJl bung for, M. B. 

Maber . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 410.600 
Indicator. See Ca.h Indicator. Time indicator. 
Iosulat.or. W .  M .  Davis . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  410.637 
invalid ehalr. L. M. Holfman . . . . . . . . . . . . . . . . . . . . . . .  410,/i91 
boD.. See Tuyere irun. 

Jeitutifi e �mtrieJu. 
Jack. See Boot jack. Lifting jack. I Sawing machine • •  Iab. D .  S. A bbott . . . • . . . . . . . . . . • . .  410.7'17 
J oint. See Rail Joint. Univer.al j o int. 
Kettle • •  team. J. Petter.on . . . . . . . . . . . . . . . . . . . . . . . . .  410.852 
Kiln. See Brick kiln. 
King bolt .ocket. W. S. Reeder . . . . . . . . . . . . . . . . . . . . . 410.852 
Knitted drawer •• makinl{ blanks for, D. P. Mills . •  410.600 
Knitted webs. narrowlnl{. R. W. Scott . . . . . . . . . . . . .  410.h58 
K n lttmg machine. R. W. Scott . . . . . . . . . . . . . . . . . . . . . . 410.859 
K nlttln..: macbloe. circnlar. J. Polleycntt . . . . . . . . .. . 410.854 
Lace cnrtalns. device for .tretchlng and drying. 

D. Eastman . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 410,790 
Ladder. exten.ion .tep, W. Soper . . . . . . . . . . . . . . . . . . .  410.612 
Lamps above streets, structure for supporting, J. 

S. Adams . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  4\0,626 
Lantern, Stewart & Blankley . . . . . . . . . . . .  . .  . . . . . . . . .  410.943 
Lantern or Illuminator. lawn, J. H. Spragne . . . . . . . nO.613 
I,atch. J. Brown . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 410.728 
I,atcb. gate. C. M. & J. H. Sander . . . . . . . . . . . . . . . . . . . 410.934 
Lathes. ceuter re.t for. J. Kllngen.mlth . . . . . . . . .. . . 410.901 
Leaf turn er. C. P. Brown . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  4 1 0.779 
Lemon juice extractor. J .  L. Easley . . . . . . . . . . . . . . . . 410.789 
Llttinll( jack. M. A. Stewart . . . . . . . . . . . . . . . . . . . . . . . . . .  410.995 
Lifti ng jack. ,I . T. Weatherly . . . . . . . . . . . . . . . . . . . . . . . . 410.702 
Limestones. preparing. and hardening, G. J. Ran-

d all . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  410.607 
Lithographic press, G. Heinsius . . . . . . . . . . . . . . . . . . . . .  410.708 
I,ock. M. Riedinger . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  4\0.610 
Locomotive spring, G. Hinslus . . . . . . . . . . . . . . . . . . . . . . 410,708 
Locomotive sprin..:. Wendllck & Lynch . . . . . . . . . . . . 410.868 
l .. oom, hand, J. Scherer . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  410,772 
Loom let-off mechanism. C. Hlr.t . . . . . . . . . . . . . . . . . . . 410.835 
Loom .hedding mecbanism. G. F. Hutchln . . . . . . . 410.784 
Loom sbedding mechan i.m. V. Royle . . . . . . . . . . . . . . . 410.718 
1.,0000 shuttle box operati ng device, E. E. Orrell . .  410,8f.0 
Lubricator. See Axle lubricator. 
Magnetic hody wear. G. A. Scott . . . . . . . . . . . . . . . . . . . . 410.652 
Magnetic from non-magnetic particles, separat-

log. G. Conkling . . . . . . . . . .  . . . .  . . . .  . .  . . . . . . . . . . . .  410.876 
Magnetic .eparator. G. Conkling . . . . . . . . . . . . . . . . . . . 410.877 
Mail box attach ment. R. B. Lewis . . . . . . . . . . . . . . . . .  410.905 
Matc h macbine. J. H. White . . . . . . . . . . . . . . . . . . . . . . . . 410.622 
Match .afe. 11:. P. Hasbrouck . . . .  . . . . . . . . . . . . . . . . . .  410.588 
Mattress, woven wire, W. S. Seymour . . . . . . . . . . . . . .  410,9:{7 
Meat aod vegetable chopper. I. M. Berry . . . . . . . . . .  410.682 
Merchandise box. G. E. R .. ymond . . . . . . . . . . . . • . . . . .  410.990 
M etal formlnl{ tool. A. S. Patton . . . . . . . . . . . . . . . . . . .  410.606 
Metal rolls. making. C. M. Schwab . . . . . . . . . . . . . . . . . .  410.651 
Meter. See Electric meter. 
Mill.  See b'an ninl'l mill.  Flollr mill. PulveriZing 

mill. Sawmill. 
Mirror. J.  N. Richard.on . . . . . . . . . . . . . . . . . . . . . . . . . . . .  410.924 
Moulding cntter. E. Benjamin . . . . . . . . . . . . . . . . . . . . . . . 410.572 
Monlding mac h i n e. C. L. G oehring . . . . . . . . . . . . . . . . . .  410.887 
Mower attachment, lawn, D. Johnson . . . . . . . . . . . . . .  410,836 
Musical instruments, making barrels of. Carpen-

ter. 2d. & Brott . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 410.875 
M u.lclan'. exerci sing device. E. S. Bonel11 . . . . . . . 410,748 
Nail.  See H eel nail.  
Neckscarf fastener. E. J. Friedland . . . . . . . . . . . . . . . . 410.7:l2 
Non-heat conductiog handle. H. L. Palmer . . . . . , . .  410.671 
Numbering device. C. H. Davids . . . . . . . . . . . . . . . . . . .  410.953 
Numbering of ch ecks, tickets, etc . •  apparatus for 

the consecutive. J. Phillips . . . . . . . . . . . . . . . . . . . . .  410.67;1 
Nut wrench.  J.  B. Meler . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 410.ilS5 
Oil can. A. B .  Sbaw . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  41O.�:18 
OU •• apparatus for burning h ydrocarbon. E. F. 

Edgar . . . .  . . .  . . . .  . . .  . .  . . .  . . . . . . . .  . . .  . . .  . .  . . . .  . . .  410.826 
Oven. baking, .J. H. Miller . . . . . . . . . . . . . . . . . . . . . . . . . . . . 410.913 
Packing. pi.ton rod. H.  H. PhlJper . . . . . . . . . . . .. . . . .  410.918 
Pan. See Baking pan. 
Paper bag machine,  W. A. Lorenz . . . . . . . . . . . . . . . . . .  410,843 
Paper bag machine. Lorenz & Claussen . . . . . . . .  . . .  410,841 
Paper bag machine, Lorenz & RonisS . . • . . . . . . . . . . .  410.8:12 
Paper barrels, man ufacture of, A .  Brab . . . . . . • . . . .  410.726 
Paper clip for writing tablet •• W. K. Crofford . . . . . .  41O.5W 
Paper coatin2 machine, J. Prasch . . . . . . . . . . . . . . . . . .  4J O.H21 
Paper hanging macbioe. K. T,. Jones . . . . . . . . . . . . . . . . 410.612 
Paper holder, printer, and cutter, roll wrapping, 
. G. L. Kennedy . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 410.5�j 
Paper. mannfacture of waxed. G .  E. Spark . . . . . .. . .  410.810 
Paper. printing holder for roll wrapplog. G. L. 

Kennedy . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 410.585 
Paper roll holder and printer. G. L. Kennedy . . . . . .  410.593 
Pen cleaner. R. W. Pope . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  410.919 
Perforatinl{ macb ine. paper. A. E.  La Roe . . . . . . . . .  410.64.1 
Pipe clamp. Walker & Davi . . . . . . . . . . . . . . . . . . . . . . . . .  410.816 
Pipe forming m achine. C. E. A .hworth . . . . . . . . . . . . 410.6:lO 
Pipes, anti�freezing device for water, C. Miller . . . .  410,693 
Plane. bencb. G. Karrmann . . . . . . . . . . . . . . . . . . . . . . . . . 410.710 
Plaoe. ra.pin..:, C. S. So owden . . . . . . . . . . . . . . . . . . . . . . .  410.8O!l 
Plant protector. Sherman & Crouch . . . . . . . . . . . . . . . .  410.653 
Planter, corn, J. G. Harris . . . . . . . . . . . . . . . . . . . . . . . . . . .  410,707 
Planter. corn. J. C. Hart . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  410.690 
Pianter, cotton and corn , C. J�etot . . . . . . . . . . . . . . . . . 410,904 
Planters. marking and dropping attacbment for 

corn, B. O ' Donnell . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  410,005 
Plow. G. B. St. John . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  410.659 
Plow. l{anl{. A. B. & T. A. Voelkerding . . . . . . . . . . . . . .  410.946 
Pollsh inl{ wheel. A. Colburn . . . . . . . . . . . . . . . . . . . . . . . . .  410.749 
Po.t hole digger. J. C. Duolos . .  . .  . . . . . . . . . . . . . . . . . .  410.640 
Pot furnace. M.  V. Smith . . . . . . . . . . . . . . . . . . . . . . . . . . .  410.742 
Pres.. See Ballog press. Die pres.. Litho-

graphic press. 
Prlntlnl'l machine. rotary. J. J. Clause . . . . . . . . . . . . . . 410,576 
Protector. See Plant protector. 
Pul ley. belt. J. G. Moomy . . . . . . . . . . . . . . . . . . . . . . . . . . . .  410.763 
Pnl p mouldlnl! machioe. F. E. K eyes . . . . . . . . . . . . . . .  410.91'7 
Pul verizinl< mill. E. C. G riffin . . . . . . . . . . . . . .  410.756 to 410.758 
Pump piston. B.  H. Wells . . . . . . . . . . . . . . . . . . . . . . . . . . . 410.861 
Pump. rotary. C. M.  young . . . . . . . . . . . . . . . . . . . . . . . . . .  410.747 
Race cour.e. antomatic. F. N. Lang . . . . . . . . . . . . . . . .  4 1 0.001 
Rack for papers. etc .• S. J. Beigbel . . . . . . . . . . . . . . . . . .  410.571 
Radiator. steam and hot water. T. C. Joy . . . . . . . . . .  410.691 
Rai l joint. H.  B. Potter . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  410.696 
Railway cro.s tie. E. Samne\ . .  . .  . . . . . . . . . . . . . . . . . .  41 0.933 
Railway cros.ing .ll{nal. D. H. Irwin . . . . . . . . . . . . . . .  410.890 
Railway. elevated. L. J.  Cody . . . . . . . . . . . . . . . . . . . . . . . .  41 0.577 
Railway gate. F'. M. Monteliu . . . . . . . . . . . . . . . . . . . . . .  410.915 
Railway rail cnairs. making, Ea Samuel . . . . •. . . . . . . .  410,900 
Rail way .witch. J. T. Rigney . . . . . . . . . . . . . . . . . . . . • • .  410.992 
Rai lway .witcb. automatic. R.  S. Eastman . . . . . . . . . 410.961 
Railway tie. metal . B .  W. EUlcott . . . . . . . . . . . . . . . . . .  410.684 
Rail way tracks. foot g uard for. E. P. Edward • • . . . .  410.666 
Railway •• • emaphore signal for. C. n. Koyl. 

410.598. 41O.b9\! 
Rake. See Hay rake. 
Refrigerator, N. D.  Mertz . . . . . . . . . . . . . . . . . . . . . . . . . . . 4l0,�1l 
Regi.ter. See Cash register. Fare r011:l.ter. 
RegisterinJil' apparatus, Butographic, J .  B. Thies . .  410,616 
Registering mechamsm, P. Ford . . . . . . .  . . . . . .  . .  - 410,885 
Rel{ulator. See El ectAc machine regulator. 
Ri ngs or tires, manufacturin2 rolled, J. M untcn 410,604 

Scale. automatic grain. Ie H. Schaper . . . . . . . . . . . . . . 410.8157 
scale. spring. E. �'. Bergman . . . . . . . . . . . . . . . . . . . . . . . . . 410.962 
Scraper and bell pull. combined shoe or boot. 

Bobm & Elcbelberg . . . . . . . . . . . . . . . . . . . . . . . . . . . (10.633 
Screw. drive. C. D. ROlI(er . . . . . . . . . . . . . . . . . . . . . . . . . . . . 410.698 
Screw, wood, C. D. Rogers . ;  . . . . . . . . . • . . . •  o • • • • •  o • • • •  410,697 
Screws. etc., device for removin(;; broken, M. 

Cabn . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 410.780 
Sea sounder. electric registering deep. Cooper & 

Wigzell . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .. . . .  410.786 
Seam finisbing machine. P. A. & J. Conpal. . . . . . . .  410.636 
Secondary batter y. J. T. Van Gestel . . . . . . . . . . . . . . . .  410.680 
Separator. See G rain separator. MagnetiC .epa-

rator. 
Sewing looped fabrics. trimming attachment for 

machines for, A. L. Traver . . . . . . . . . . . . . . . . . . . . . . 410S20 
Sewing machine cording attachment. E. J.  Toof . •  410.618 
Sewing machine. ruIHer. E. J. Toof . . . . . . . . . . . . . . . . . 410.619 
Sheave. carrying. A.  MUl . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  410.986 
Sheet metal article •• machinery for poll.hln". F. 

W. Perry . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  410.851 
Sbeet metal ve.sel. D. V. Thrift . . . . . . . . . . . . . . . . . . . . 410.617 
Sbinll(le. metallic. J. Henning . . . . . . . . . . . . . . . . . . . . . . .  410.894 
Shirt, woolen, S. Marcus . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 4.10.984 
Sifter and dumper. a.h. Brown & Page . . . . . . . . . . . . 410,575 
Signal. See Railway crossio" .Ignal. 
Slei..:b. S. C. Felt . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  410.584 
Slicer. vel{etable. J. Enoch . . . . . . . . . . . . . . . . . . . . . . . .  410.582 
Snow and clean inK roadways, apparatus for re-

moving, A. Hentschel . . . . . . . . . . . . . . . . . . . . . . . . 410,895 
Solderio..: machine. Living.ton & Wilcox . . . . . . . . . . . 410.761 
Spectacle case, C. R. I,on..: . . . . . . . . . . . . . . . . . . . . . . . . . . . 410.7\18 
Spionlnl{ .plndle. compound. J. Lee . . . . . . . . . . . . . . . .  410.982 
Splnnloll( .piodle .u pport. G. Jaquith . . . . . . . . . . . . . . . 410.974 
Spool holder. A. W. Sawyer . . . . . . . . . . . . . . . . . . . . .. . . . .  410.699 
S pout for vessels. Maloney & Robert.on . . . . . . . . . . .  410.908 
Spreading viscous substances. machine for, J. H. 

Day . .  . . .  . .  . .  . .  . .  . . .  . .  . . .  . . . . .  . . . .  . . . . .  . . . . . . . . . . . . .  410.822 
Spring. See Locomotive spring. Vehicle .prlng. 
Stake pocket. W. Evans . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  410.731 
Stamp. self-inking time and dating. B. B. HIlI. . . . .  410.5811 
Stand. See Boller .tand. 
Stay and fasteoer. combined dress. L. E. 

Bucbanan . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 410.964 
Stave dressing machine, C. Sommer . . . • . • • . . . . . . . . .  410,994 
steam en"loe. J. T. Warner . . . . . . . . . . . . . . . . . . . . . . . .  410.866 
Steamer. E. Dimmick . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 410.752 
Stereotype block. J. C. Merritt . . . . . . . . . . . . . . . . . . . . . .  410.714 
Stereotype matrices, backing compound for. J. F. 

Frey . . . . . . . . . . . . . . . . . . . . . . . . , . . . .  . .  . .  . . .  . . .  . .  . . . . 410.880 
Stereotype plates. means for securing. D. Reid .. . .  410.923 
Stirru p. 11:. G. Sollors . . . . . . . . . . . . . . . . . . . . . . . . . . . .. . . . .  410.939 
Stock marker. live. Ca. per & Jacobson . . . . . . . . . . . . .  410.782 
Stoker. mechanical. W. Leach . . . . . . . . . . . . . . . . . . . . . . .  410.735 
Stone. artificial. O. E. C. Gnellck . . . . . . . . . . . . . . . . . . . .  410.688 
Stone. produclh..: artifiCial. G. M. Brelnig . . . . . . . . . . 410.635 
Stone .awing machine. J. C. Ferguson . . . . . . . . .. . . .  410,585 
Stool and bucket. combined milking, J. H. Stew-

art . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  410.658 
Stopper. See Bottle stopper. 
Stove. �as. J. Gibbon . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 410.792 
Stove. oil . J. De Mooy, Jr . . . . . . . . . . . . . . . . . . . . . . . . . . . .  �10.636 
Stretcbiog frame. G. b'. Stengel . . . . . . . . . . . . . . . . . . . . .  410.745 
Su.pender •• M. Rubin . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 410.855 
Switch . See Railway switch. 
Switches. mechanl.m for operating three-thrcw. 

H. M. Norton . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  410,916 
Table leaf support. E. Helm . . . . . . . . . . . . . . . . . . . . . . . . . 410.892 
Tank. See ·FI nehinl{ t ank. 
Tap and drill . machine. C. Steiner . . . . . . . . . . . . . . . . . .  410.614 
Telephone. acou.tic. L. V. Elliott . . . . . . . . . . . . . . . . . .  UO.791 
Tent. W. Cbadd . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .. . . 410.783 
Terrett. J. T. Stoll . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  410.812 
Thill coupling. A. J. Obrlst . . . . . . . . . . . . . . . . . . . . . . . . . .  410.849 
Tie. See Railway tie. Railway cro •• tie. 
Time indicator. P. G. Glrond . . . . . . . . . . . . . . . . . . . . . . . .  410.967 
Tongue .u pport. wagon. R. Lynn. Sr . . . . . . . . . . . . .. . . 410.799 
Toothpick. antiseptic. K. M. Hellwig . . . . . . . . . . . . . . . 410.794 
Toy figures, mechanism for operattn&, danCing, 

acrobatic, and other. G. F. Lutticke . . . . . . . . . . . . 410.007 
Trimming the edges of fabrics, machtne for, R. 

T. Smith . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  410.855 
Trou.ers elevator. S.  W. Brock . . . . . . . . . . . . . . . . . . . . . .  410.704 
Tubes. device for .Iotting. C. H. Wle.lng . . . . . . . . . . 410.72.3 
Tuyere Iron. �'. G. K oehler . . . . . . . . . . . . . . . . . . . . . . . 410.903 
Typewriting machine. D. Allen. Jr . . . . . . . . . . . . . . . . . .  410.627 
Typewriting machine. G. K. A nderson . . . . . . . . . . . . . 410.628 
Typewriting macblne. H. L. A rnold . . . . . . . . . . . . . . . .  410.629 
Typewriting machio e. G. C. Blicken.derfer . . . . . . . . 410.662 
Typewriting machine. W. G. S piegel . .  . . . . . . . . . . . . . 410.941 
Typewriting machines. alh,ner for. C. Spiro . . . . . . .  410.74a 
Umbrella .tlcks, machine for slotting, J esson & 

Weed . . . . .  . . .  . .  . . .  . .  . .  . . . . . .  . . .  . . . .  . . .  . .  . .  . . . . . .  . .  410.975 
Univer.al jOint. S. Arnold . . . . . . . . . . . . . . . . . . . . . . . .. . . 410.570 
Valve gear for eouines, cut-oft', I. F. Thompson • . .  410,7'i5 
Valvl' gear for gas enl<ines. E. Capitalne . . . . . . . . . . . 410.729 
Valve gear for .team engines. C. W. Hnot . . . . . . . .  410.709 
Valve. pl.ton.  A. Loomi . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  410.906 
VaporiZing and burning hydrocarbon oU •• appara-

tns for. E. F. Edgar . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  410.827 
Vaporizing hydrocarbon all and burning the 

same, device for, A. Doney . . . . . . . . . . . . . . . . . . . . . . 410,6."19 
Vehicle • •  prlol{. H. A. Moyer . . . . . . . . . . . . . . . . . . . . . . .  410.94\' 
V ehicle .prlnl{. E. H. Carpenter . . . . . . . . . . . . . . . . . . . . . 410.70.'; 
Vehicle spring. G. Norwood . . . . . . . . . . . . . . . . . . . . . . . . . 410.716 
Vehicle wheel. S.  C. Meod . . . . . . . . . . . . . . . . . . . . . . . . .. . . 410.645 
Velocipede. G. H. Davl . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  410.751 
VelOCipede. J.  I,. Watkin . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 410.6&1 
W agon box fastener. A. J. Adamson . . . . . . . . . . . . . . .  410.\'25 
Wagon brake. W. W. Atteberry . . . . . . . . . . . . . . . . . . . . .  '10.681 
Wa.bing fiuid. J. H. Stewart . . . . . . . . . . . . . . . . . . . . . . . .  410.657 
Wa.hioll( machine. J. Knoble . . . . . . . . . . . . . . . . . . . . . . . .  410.9O'l 
Wa.hing machine. H. W. Kriete . . . . . . . . . . . . . . . . . . . . . 410.980 
Watch case. Taft & M orand . . . . .  . . . . . . . . . . .  . . . . . . .  410.945 
Watch cases, picture holder attachment for, G. 

Schelker . . . . ' "  . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  ' "  nJ,sos 
Watch pendant winding and setting device. W. 

T .  Grae •• le . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  410,sal 
Water clo.et bowls. coupling. T. McHugh . . . . . . . . .  410.948 
Waterer • •  tock. J. M. Dewey . . . . . . . . . . . . . . . . . . . . . . . .  410.682 
Welgblng and puttinl{ up package tea, etc .• appa-

ratu. for. O. A. Gil l . . . .  . . . . . . . . . . . .  . . . . . .  . . .  410.886 
Wbeel. See Polish In..: wheel. Vehicle wheel. 
WhIIHet.ree. I,. W. Smith . . . . . . . . . . . . . . . . . . . . . . . . . . . . 410.861 
Wind Instrnment. L. Scb embeck . . . . . . . . . . . . . . . . . . . . 410.\'40 
W indow cleanln" chair. S. H. Crook . . . . . . . . . . . . . . . .  (10.967 
Wtench. See Nut wren ch. 
Zirconium nitrate. making. F. Thiele . . . . . . . . . . . . . . .  410.865 

DESI GNS. 
Roller and seed .ower. combined. T. A. B utler . . . .  410.878 Ba..: frames. ornamentation of chatelaine. L. B. 
Roller stud. S. A rnold . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  410.569 Prahar. . . . . . .  . . . . . . . . . . . . . . . . . . . .. . . . . . . . .  19.800. 19.306 
Rolling apparatus. r,. D. york . . . . . . . . . . . . . . . . . . . . . . .  410.724 Bracket. M. Merklen. . . . . . . . . . . . . . . . . . . . . . . . . .  . .  . . . .  19.:lO8 
Rolling girder rail., macbine for. F. Colley . . . . . . . .  410.821 Burial casket lid. L. SteID . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 19,810 
Rolling .ide bearin..: rail •• roll s  for. F. Colley . . . . . .  410.955 Celery dl.h. J. I.ocke . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  19.sL� 
Rotl,lry belt • •  J. IJ. Wal.h . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  410.661 Cbimney cap. G. Poirier . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  19,304 
Sa.h cord guide. W. G. Shedd . . . . . . . . . . . . . . . . . . . . . . .  410.741 Coffin. L. Stein . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 19.309 
Sa.h fa.tener. H. S. & H. E. Klein . . . . . . . . . . . . . . . . . . 410 637 1 Fence twlstlog di.k. wire. C. T. Hnpp . . . . . . . . . . . . . . .  19.308 
Sawmlll • ..:ang. T. S. Wilkin . . . . . . . . . . . . . . . . . . . . . . . . . . 410.628 1,lImp burner. Atwood & Tobey . . . . . . . . . .  . . . . . . . . . 19,3111 
Saws. device for joinlnll the teeth of b'lnd. J. 11:. Plano having snpplemental top. upright, G. W. 
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Radiator. T. H.  Williams . . . . . . . . . . . . . . . . . . . . . . . 19.311. 19.312 
Spoon. fork. etc .. J. H. A rgyll . . . . . . . . . . . . . . . . . . . . . . . 19.301 

TRADE MARKS. 
Beer. P. M. O hmels & Co . . . . . . . . . . . . . . . . . . . . . . . . . . . . 17.O()f; 
Blacking. IIqnld shoe. J. M. Hlllan . . . . . . . . . . . . . . . . . . . 16,998 
Boller clean.lng material. S. W. Lord & Co . . . . .. . . . . 16,1199 
Brandy. cognac. Pector & Ducont, Jr . . . . . . . . . . . . . . . . 17.00> 
CI� .. rette paper. J. Bardou et Fils . . . . . . . . . . . . . . . . . . . . 16.992 
Cillar •• Oneida Cigar Co . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 17.007 
Ci gar •• cigarettes. and tobacco. N. Schubmehl .. . . . .  17.010 
Cordage. Scbllcbter J ute Cordage Company . . . . . . . . 17.009 
Cough sirup. I,. J. McCon nell . . . . . . . . . . . . . . . . . . . . . . . . . 17.004 
Floor and hatb mat., McKe.son & Robbins . . . . . . . . . 17.005 
Ginger ale. J. Morgan . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  17,003 
Ice making machin e  •• A. Conacher . . . . . . . . . . . . . . . • . .  16.99i 
Meat. and meat food product •• A rmonr & Co . . . . . . 16.990 
Minerai water •• J.  Morgan . . . . .  . . . . . .  . .  . . . . . . . . . . . . .  17.002 
Nervine and general restorative, V. H� Monroe . . . .  17,001 
Perfumery and perfumed toilet preparations and 

enracts. F. C. Calvert & Co . . . . . . . . . . . . . . . . . . . . . . 16,993 
Shoes. M.  Elkin & Co . . .  . . . . . . . . . . . . . . . . . . . . . . . . . . .  16.991> 
Stalo for furniture. liquid. Fleury & Fau.t . . . . .. . . . .  15.996 
Stoves, heating and cooking, Michigan Stove Com� 

pany . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 17.001 
Soap. toilet. Granite City Soap Company . . . . . . . . . . . � 16.997 
Tobacco and plug tobacco for chewing, smoking, 

Arnold. Carlton & McCord . . . . . . . . . . . . . . . . . . . . . . . . 16.991 
Toil�t preparation •• varlou •• W. S. Thom.on . . . . . . . 17.GI4 
Un derclothinll, Ilarments, corsets, a n d' embroid-

eries, laces, and trimmings for the same, ladies' 
and children' •• Stapley & Smltb . . . . . . . . . 17.011 to 17.01S 

A printed copy of the speclficatlon and drawing of 
any patent i n  the foregoing li.t will be furni.hed from 
this Office for 25 cents. In ordering pl ease state the 
name and number of the patent desired, and remit to 
M unn & Co . •  31ll Broadway. New York. 

Canadh t n  l'atents may now be obtained by the 
inventors for any of the inventions n amed in the fore­
gOing Jist, provided they are simple, Itt a cost of $40 
each. If complicated the cost will be a little more. For 
full In.troction. addre •• Munn & Co •• 381 Broodway. 
New York. Other foreign patent. may al.o he obtained. 

Insi de Palre_ eaeb I nArtion - - - "Ii cents n. llne. 
Hack Pall'e, eneb i n sertl oll - - - 81 .UU R l i ll e .  

The above are cbarl{e. p e r  agate IIne�about eight 
words per line. This D o tice shows the width of the line, 
and is s�t in D.Ilate type. En�ravlng's may h ead adver­
tisements at the same rate per DJlate line, by measure .. 
ment, as the letter press. A dvertisements must be 
received at publtcatt on office as early as Thursday morn­
ing t? appear in next issue. 

U SE ADAMANT WALL PLASTER 
iJ���:;�b�:.nn"o'i' c'1:.,� 
or crack. It is impervious 
to wind. water, and disease 

t���:: Il�a�r�: �;Pl�e�e
i':t 

any kind of weather. ltls 
in J!eneral use. Licenses 
granted for the mixing, 
using, and selling. Address 

ADAMANT MFG, CO. 
"1 E. Gen esee Street, 

Syrncu8e. N. Y. r 

Patent Foot Power Maohin 
Complete Outfits. 

Wood or M etal workers without .team 
power. can succe�R fully compete with 

tl ;t61t s�APhW'G
u ·Wfn.c"h[II::; 

latest and most improved for practical 
shop use, also for lndustrial Schools, 
Home Training. etc. Cat.alugue free. 

Seneca Fal ls  Mfs:. Co. 
696 Water Street. Seneca J!iDI •• N .  Y. 

TH E WH tREWltHAL HAS CO M E  I 
Townsend's 19th and 2Oth'Century W h erewithal. All 
education at • glance. With ont Text Book •• ScienUjlc. 
Log!cal, Inaustru,l. and Natural a. Life itself. Portfo lio 
f@rm, One Dol l ar. li'ront lid-'ritle and directiolls, 
Back ltd-Se,·en words and th irty-one d efinitions.. Two 
inside pages for the seven words and their prRctice, 

The Wherewithal  Com pany , Phi lade lph ia. 

Drill Presses, Chucks, D rills, 
Dogs, and machinists· and ama� 
teurs' outfits. Lathes on trial. 
Catalogues mailed on 
165 W. 2d St., 

application. 

LAM P  CO. 

ICE·HOUSE AND COLD ROOM. -BY R. 
G. Hatfield. With direction. for constroction. Fonr 
engravtog.. Contained in SCIENTrFIc AMERICAN Sup­
PLEMENT. li9. Price 10 cent.. To be hod at this office 
and of al\ newsdealers. 

Miles . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  410,647 Lyon . . . . . . . . . . .  . . . . . . . . . . . . . . . . . . . . . . ... . . . . . . . 19,5OO ' 

© 1889 SCIENTIFIC AMERICAN, INC.
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Fawnded by Mathew OarlYlJ, 1785. 

H E N RY CA R E Y  B A I R D " CO. 
Indnstrlal Publishers, Booksellers, and Importers, 

81 0 Wnlnut St. , Pbilndelpbia, l'a •• U. S .  A. 
P-Our new and Revised Catalogue of Practical and 

Scientific Books, 84 pages. Svo, and our other Catalogues 
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to any one In any part of the world who will furnish his 
address. ARCHITECTURAL BOOKS. 

Usefu l ,  Beautifu l ,  and Cheap. 
To  any person about t o  erect a dwelling house o r  sta.­

ble, either in the country or city. or any builder wishing 
to examine the l atest and best plans for a church , school 
house, club bouse, or any other public building · of high 
Or low cost, shoUld procure a complete set of the ARCHI­
TECTS' AND BUILDERS' EDl'IlOX of thp. SCI ENTIFIC 
A M lunCAX. 

The information these volumes contain renders the 
work almost Indispensable to tbe architect and bui lder, 
and to persons about to build for themselves tbey will 
find the work suggesti ve and most useful. Tbey contain 
colored plates of the elevation, plan, and detail draw­
Ings of almost every cl ass of bulldlnll(, wltb specifica­
tion a.ld alJproximate cost. 

Seven bound voJ llmes are now ready and may be ob­
tained, by mail, direct fr(,m the publishers or from any 
newsdealer. Price, $2.00 a volume. Stitched In puper 
covers. Subscrlptlon price, per annum, $2.50. Address 
and remit to 

MUNN & CO.,  Publishers, 
3 6 1  Broadway. Ne w Yorlr. 

i DR I E R S for Grain, Sand, salt, Wet I I!!· E. Worpell 
II1ii Ifeed, Chemicals, etc. Hannibal, Mo. 

OIL WELL SU PPLY CO. Ltd. 
9 1  &; 92 WATER STREET, 

.Pl ttsbnl·ab, ['a. , 
Manufacturers of everything needed for 
.A.�TE IS Z .a.  _ __  mLLS 
for either Gas, Oil , Water, or Minera] 

Tests, BOilers. Engines, Pipe, 
Cordage, lJrilling Tools, etc. qgt:�1t Illustrated catalogue, price 
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T H E  PRO PELLI NG M ACHINERY 
War Ves.el s.-A paper by H. J. Oram, Engineer R. N., 
8�s��

e
pt?g:�oihe: ��s���p�':il�� o������c��\· c���!s 

that have taken place in lDarine engineering, and a dis­
cussion of otber matters of inter�st. in connection, 
principally. with the propellinl! macbinery of modern 
war ships. Contained tn Scn::NTIFIC AMERICAN Sup­
PLEMENT, No. 6112 .  Price 10 cents. To be had at this 
office and from all newsdealers. 

. ARTESIAN 
Wells, Oil  and Gas Wells, dri1led t'l�}�t ��:�: :'�c�:��.fm�= 
able Horse Power and Mounted steam Drilling Macbines Cor 100 to 
fiOO Ct. Send 6 cents for Illustrated 
catalogue. Pierce AI'lesian 
aaN�!!�

l
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RABIES. -BY RU SH SHIPPEN HUIDE· 
koper, M.D. An historical account of hydrophobia, ac­
companied witb a description of the symptoms of the 
disease and notes on the prophylactic treatment of It by 
the PasteDr method. Contained in SCI ICNTIFTC AMER­
lOAN SUPPLEMEST, No. 693.  PrIce 10 cents. To be 
had at this office and from all newsdealers. 

The SCIENTIFIC AMERICAN SUPPLEMEMT will for 
Bome months to come contain illustrations of the build­
ings and the most interesting objects to be seen at the 
t1�:
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AMERICAN SUPPLEMENT will add an interesting and 
useful feature to the publication. and snbscribers to the 
reJ(ular edition of the SCIENTIFIC AMEIUCAN. who are 
not pat,rons oftha SCIENTIFIC AMERICAN SUPPLEMENT, 
are advised to have their name enrolled on the SUPPLE. 
MENT subscription list at once, so as to secure al1 the 
�Ilustrated exposition numbers for preservation. Price. $5 a rear, $2.50 for six months. News agents everywhere 
receive subscriptions, or remit to the publishers, 

lU V N N  & CO. ,  361 B,·ondwny. New York. 

TrUls Hoop Driving. 

BARREL, KEG,  
Hogshead, 

AND 
S'fAVE MACHINERY. 

Over 50 varieties manu­
factured by 

E .  &. B .  H o l m es, 
BUFFA LO, N. Y. 

PUMPIN G MACHIN E RY-ANCIENT 
and �I odern -A lecture by J. F. Holloway, delivered In 
��:i���"lt�����
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pumps. With 10 I\ lustratlons. Contained in SCIENTIFIC 
AMKRICAN �UPPLEMENT, Nos. ,.04 and ,. 1I l) .  PrIce 10 
cents each. To be had at this office and from all news­
dealers. 

pERFE�;V;SPA!!� I l E 
The Koch Patent File, for preserving newspapers, Mag­
aztnes, and pamphlets, has been recp.ntly improved and 
price reduced. 81lbscribers to the SCIENT IF IC  AMERI­
CAN and SC I EXTU'IC AMEhICAN SUPPLEMJl:NT can be 
��J::
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" SCIEN'rIFlC AMERICAN. "  In gilt. Necessary for 
every one who wishes to preserve the paper. Address 

MVNN &; CO .. PUblishers SCIENTIFIC AHRRICAN. 

CUREfothr DEAF�!'.:" . .  �;��� e Wbl.pen boon! diatlncll,.. 
Comfortable, Invisible. JllulitJoated book &: r.tOof., F R E E .  Addreia 
... oaU "" F. HISCOX, 853 Bn>odW&7, l . Y. - - _. 

',itutifi , �tutritlu. 205 

N§!! Y2.!!.! BELT INC !!!!! PACKI NC  C2: • STEEL TYPE 10, TYPEWR ITERS, 
- Stenc i l s ,  Steel Stamps,  RU

.

bber 
JOHN H. CHEEVER, Treas. j 6  PA R K  ROW, N ew York. • t and Metal Ty pe Wheels,  

OLDEST and LARGEST Manufacturers in tbe United States of New York Stencil Works. Mfl's. 

VULCANIZED RUBBER FABRICS 
. . . 100 Nassau Street, New York. 

For ltIecbanlcal Purposes. prc:��'!!�p�;; l:;:I��VV)�P!'::!\��, °J'Fit�:
t
g: r�s.::�����:r <toE�e����' ir;,��:�re����in�ro�edS:fe�·i �� R U B B E R B E L  T I N e ,  

Packi ng, Hose, 
-

If II n�T \-last 0 " IJ- -"" . o - --ii!] o - - -em- ��'i= 
lind border for postal cards. sealed propotluls are inv i l ed 
from artists. de�igners, and others, nnd will be received 
at thilJ Department unt i l  J2 o'clock noon . on Wednesday, 
November ti, 1b8!J, for sach de8igns or drawin�[i! for t.he  
purpose, as  bidders may wish to submit. ProposM, l s  
shoule! be made on tile blank forms provided by the De­
partment, securelv enveloped and seaJ ed, endor.sed 
.. Proposa]8 for ne·w design� for postal cards." and ad­
dressed to the 'T h i rd Assistant Postmagter General, 
Washington, D .  C. Blunk forms of proposal, with speci­
fhmtions and informat ion, will be furnished on applica­
tion to the rrhird Assi8tant Postmaster General. 

Y u l ea n lte E m ery Wheels, R u b be r  M ats. M atti n g " T reads 
SAI,ESROOMS :-Pblladelphla, 008 Chestnut St.; Boston, 52  Summer �t.; Chicago, 151 Lake St ; MinneapoUs 28 

Soutb 2d 1St.; CinCinnati, 161-185 W. Pearl St.: Cleveland, 176 Superior St.; San F'rancisco, U & 16 Main St.' Detroit 
16-24 Woodward Avenue. European Bl'anch, Pickhuben {) Hamburg (Freihafeugebiet). Germany. I I 

SUBTERRANEAN WATER OF THE 
Oued Rlr'.-Descrlptlon of the Arte.ian Wel l s  of the 
Saharan Oasis, with an account of the fl�hes and crusta­
ceans found in the subterranean water. W ith b i l ,ustra­
tions. Contained in SCIEN'l'IFIC AMERICAN Sup­
PLeMENT, No, ti99. Price 10 cent •• '1'0 be haG at this 
office and from all newsdealers. 

KEEP COOL ! 
C L .\ I� h. ' ,.;  

Light - R u n n ing Venti lating 
F.A.N'S. 

Adapted for Ventilating and Dry­
ing of every description. 

Catalogue free. 
G EO. P. C L A R K ,  

Box L ,  Windsor I�ock8t CODn. 
Agent, 744 B'way, New York. 

E L E CTRO M O TOR. S I M PLE, HOW T O  
mllke. By  G .  M. Hopklns.-Descrlv.t!on of a small electro 
motor devl�ed and constructed WIth a view to Rssisting 
amateurs to make a motor wbich mlllht be driven with 
advantage by a current derived from a battery, and 
which would have sutHcient power to operate a foot 
lathe or sny machine requiring not over one man power. 
W ith 11 1lgures. Contained in SCIENTIFIC AMEIHCAN 
SUPPLEMENT, No. 641 .  Price 10 cents. To be had at 
thl. office and from all newadealers. 

BRISTOL'S PATENT 

STEEL BELT LACING 
Makes smooth elastic joint. 

Easily and quickly appfied. 
!t

,.\-\re��,
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sent· prepaid for $1.00. 
BRISTO l ,  M FG. CO . 

Watel'bury, Conn. 
Or 132 NASSAU ST., Room 56, 

New York City. 

TH E  PENNA.  D IAMOND D R I LL & MFG. CO. 
U I RD S IIORO, PA., Builders of High Class 
Steam Engines. Diamond Dril ling and Genera] 
Machinery. Flour MIU Rolls Ground and Grooved. 

DETECTIONS O il' ADU LTERATIONS 
in Volatile and Fixed Otls.-By 8. P .  Du1Held, M . D .  De­scription of an Improvement in the Abbe refractometer, i 
making the Instrument of servIce In tbe detection of tbe : optlca[ quality of llulds, and especially of that of oils, I With 4 figures. Contained . in SCIENTIFIC AI\fERlCAN SUPPLEMENT, No. 700. PrIce 10 cents. To be had at 
this ollice and from all newadealers. 

Gt"('IITINCS S O F T  'NC STRO NG. F\O U G H "  
�� F I N IS H ED PULLEYS ,"oGEARING 

PATTERNS TO O f\OEF\.ALLENTOWN FO U N D RY .& MACH I N E  C 
3 "  &. WA LNUT'"'A�LENTOWN, PA .  

ELECTR ICAL ENG INEERS Send to American Watcb Tool Co., Wal­
tbam. Mass., for circular of No. 3 Bench Lathe. 
A Screw Cutting Latbe all In. by 7 in. swing. /J2UTOCOPYIST Duplicating A pparatus. 

Simplilled Uth�graphy. 
'l'he Best Copymg Pro­

cess. Samples Free. Headq Darters, 'j'en Eyck 1 _ &; Parker. 66 Pine ";lreet, N ew York. 

USEFUL BOOKS. 
ManUfacturers, AgrlCulturists, Chemists, Engineers. Me­

chanics. Builders, men of leisure, and professional 
men, of all classes, need good books in the line of 
their respective c&.llings. Our post ottice department 
permits the transmission of ·books through the mailD 
at very small cost. A comprehensive catalogue of 
useful books by different authors. on more than 1Ifty 
different subjects, bas recently been published for 
free circulat ion at the office of this paper. Subject,s 
classified with names of author. Persons desiring 
a copy, have only to ask for it, and it will be mailed 
to them. Address, 
M V N N  &; CO . . 361 Broadway, New York. 

Shepard 's New $ 6 0  Screw· Cutt ing  Foot Lathe 
}I"oot and Power Lathes, Drill 

Presses, Scroll Saw A t t u c h­
ILents, Chucks. Mandrels, Twist 
D£�I:li!!O�� ��l!y.

erBt:\�es on 
payment. 

Send for catalogue of Out.fits 
for A mateurs or A rtisans. 
Address H. L. SH EPA RD, 

!!;1li!!!!!!!!111- 1 34 E:Hlf�� '�t I'eet,  
Cincinnati, Ollio. 

M A N C H ESTER S H I P  (J ANAL. - A 
paper by L. B. Wells, describing the plant and machinery 
of the great ship canal des.gned to) give access to vessels 
of great burden to the docks at Mancbester. Contained 
In SCI I':NTIFIC AM"RICAN SUPPLEllfeNT, No. tiSa. 
Price 10  cents. To be had at tbis office and from all 
newsdealers. 

Barnes' Patent Foot Power Machinery. 
WORKERS OF WOOD OR M ETAL, 

without steam power, by using outfits oC these Machines, 
can bid l ower, and save more money from IJ���,ili thetrj obs, thall by any other means for doing , 
their wort.. Also for Induatrl,l Schools or Home 'l'r,lnInll'. WJth them boys can acquire practicaijour. 
neymen's trades beforo they Hgo for them­
selves." Price· List Catalogue Free. 
W. F. &. J O H N  BA R N E S  CO . ,  

No . .  1999 . . .  Bub,. St., Bockford, m. 
NITROGLYCERINE. -AN ELABORATE 
paper by Mr. VuiIl Rume, describing the method of man­
ufacture of thilS el;plosive as practtced at the dynamite manufactory of Cengio, Italy. W ith 4 I l lustrations. 
��,l"
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all newsdealers. 

LOW D O N  BANK PUNCH 
MANUF'D BY 

JOHN WANAMAKER, Post'llUUfter General. 

proPoJiillllM fOl' (J01l 8U'uctioll of l:tl'ote�tion Wnli 
"t N " v y , n HI ,  1 . f-' n g n e l s I R n d , P n . -S�tembe1· 
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celved at the Bureau of Ynrds and Docks, Navy Depart-rml ��
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the confoltru ction or � feet, more or less. of protection 
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and all nece ssary Information obtained upon applica­
tion to tbe Commandant of the League Island Navy 
Yard. Tbe Department reserves the ril'ht to reject any 
proposal not deemed advantageous to the Government, ����� 'f��
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and tbe bidder's bond will be twenty per cent. of the 
amount of t.helr proposal for t.he work. 

G. B. WHITE, Chief of B,.,.eau. 

WAT E R  SOF'r EN I N G. -A PAPER BY 
Geo. m. Davis. on the proper treatment of water for use 
in steam boil ers in ordpr to prevent the formation of 
scale. ( 'outoined in 8CIENTIFIC' Al'l l';RIC'AN �UPPL

E
­

In;NT. No. 7 114. Price 10 cents. To be bad at this "ffice 
and from all newsdealers. 

P U LLEYS Cbeapest, J,i"htest, and Best. Made by 
• Hardwood Split P. Co . •  Menasha, Wis. 

Boss Jute Weaver of 15 years' experience wants situa_ 
tion. References. Address John S. Henry, J�udlow, Mass. 

FORE IGN PATE NTS THEI R COST REDUCED . 
Tbe expenses attending the procuring of patents I n  

most foreign. countries having' been con siderably re­
duced the obstacle of cost Is no longer in the way of a 

A G EN'l'S WAIST
h
ED arge proportion of our Inventors patentmg their inven_ to sell this Pune . I tions abI'oad . 

The Hoggaon &; Pettis Mfg. CO, 
NEW HAVEN, CT. � Estal)Iisllled 184U. 

I 0 D E L S W A N  T ED  ( :  A N  ,\ I ) .� .-'I'be cost ot a patent in ( 'anad" I s  even 
less than th� cost of a United States patent , and the �;� °f
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PI!r! former �ncludes tbe P rOVInces of OntaritJ. cJuebec, �ew 
with brake rlgeing-. inside brakes. Address Brun

S
WIck, Nova Scotia, British Columbia. and Mani .. 

.P. O. nox ij 7�, T R E N 'l'ON. N. J. toba. 

THE DISCHARGE OF A LE YDE N  JAR. I The number of our patentees wbo Rvail them.elv.es of 

By Prof. Oliver J. Lodge.-A popular presentation of tbe cbeap and eus! metbod now offered ro1' Obtamlng 
some of the more interesting phenomena connected patents In Canada IS very large, and i s  flt,eHdlly increas_ 
w.th the Leyden Jar discbarge. With 1 fil(ure. Con- Ing. 
�"'l.W.

d 
�':tc�1bEci,�l��

C 
T�'6�'i.r;t:t th�:�kt�::�J'tr�::; E N e; ) , \ NU.-Tbe new Englisb law, whlcb went into 

all neWSdealers. torce on Jan. 1st. 1885, enab 'es parties to secure patents 

2nd � MACH I NERY H 
N. Y. M ach'y Depot, Bridl!e Store 16, Frankfort St., N.Y.  

in Great Britain on very modp,rate terms. ABritisb po.. 
tent includes England , �cotland, Wales, Ireland and w e  
Uhanne l  Islands. Great Britain i s  the acknow , edged 
financial aud commerci�ll center of the worJd .  and her 
goods are sent to every quarter of the globe. A good 
invention is likely to reallze as much for the patentee 
11> En/lhtna as his United States patent produces for 
bim at home. and the .mall cost now renders It possible 
for almost every patentee in thi s  country to secure a pa .. 
tent in (:treat Britaiu . where his rights are as well pro­

PLANT A N D  MAT ERIAL OF THE j ected Rs in tbe Un!ted States. 
Panama Canal .-A paper by Wil liam P. Willlams, Jr. , OTH EIt CO U N 'I' lt I I'S .-Patents are also obtalned g����ft�'ri: o�f 
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tained in ScI lr. XTTFIC AMERICAN SUPPLEMENT. Nos. ti99, ,.00, ,. 0 1 , and ,.O� . Price 10 cents each. 1.'0 
be had at this office and from all newsdealers. 

The MOTOR of 1 9th eENTURY, 
Can be used A n y  Pla ce, to do Any 

Work. and by Any tntf'. No Boi ler ! 
No �'ire ! No Steam ! No Ashes ! 
No Gauges ! No Engineer ! A per­
fectly safe Motor for an p]ac�s and 
purposes. C08t of optwation about one 
cent an hour to each indicated horse �o/;;;"§E§�� power. !for Circulars. etc . •  address 

Charter Gas Engine Co. 
Slerlina, Ill. 

PARAFFIN OIL, MANUFACTURE OF. 
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general notion of all the methods of working practiced 
there. Contained In SCI ENTIFIC AlII eRICAN SUPPLE­
MENT, No. 696. Price 10 cents. '\'0 be had at this office 
and from all newsdealers. 

on very reasonable termR in France, Belgium, nermany, 
AU'Itl'ia, Russia. Italy. 8pl1in (the latter i ncludes Cuba 
ana an t.b.e other ::O;panish Co]onies), Brazi l , British India 
AustraJ ia, and the ot'ner Brit i sh CO' onies. 

An experience of FORTY years has enabled the 
pub1ishers of l.'H E  SCIENTIFIC A;\ I E ltlcAN to estalJ1ish 

competent "nd trustwortby age'lcies in aU tbe principal 
foreign countries. and it has always been thAlr aim to 
have the business of· the .r clients promptly and proper­
ly done and their interests faithfUlly guarded. 

A pamphJet containing a synopsis of the patent laws 
of all countries, including the cost for each , and oth" 
information useful to persons contemplatmg the pro· 
curin!! of natents abroad. may be had on application to 
this Office. 

M IJ I'i N  &; ( ' 0 .. Editors and Proprietors of TH" SCI­
F.NTIFIC AMEUICAN, cordially invite all persons desirinJf 
any i nformation re :Rtive to patents, or the re'tistry of 
trade-marks, in this country or abroad, to call at their 
offices, 361 Broadway. Examination of inventions, con­
sultation, and advice free. Inquiries by mail promptly 
answered. AS A LINING Address, lliU N N  &; CO • •  

T H E  EIFFEL TOWER. -AN EXCEL . III WALLS aDd FLOORS for pre- Publishers and Patent SoliCitors, MINERAt 
lW00t. l ent engraving o f  the Eiffel one tbousand-feet-hlgh venting es�ape of warmth and 361 Broadway, New York. 

tower. which was opened to the public a few days ago, t!,e deademnll of s�me. 8am!,le BRANCH OFFICES : No. 622 and 624 �' Street, Paci1lc 
and which Is to form a part of the �'rench Exposlt.lon F REE

l
" ' , WrBte1 n ll1inel.al Building, near 7tb Street, Washilll{ton, D. C. 

attractions, may be found, with descri�tion, In the S�I- Woo Co.,  C leveland, OblO. ____ _ � ._. 
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e $ 1 0 00 to $50 00 R:i,t
n
���\lrt- The Scientif i c A mer ican 

AN E W C A T  A L 0 C UE ness. M�lriC Lanterns a n d  ViewM ol����la�':.�t: -
--o F-- lects. Catalogues on application . Part 1 Optical. 2 

VA L U A B L E  P A P E  R S  ��\fre:::tc��i.�����:fi';.
i
��'si:e�i�J.:r�:,;:; nt PUBLICATIONS FOR 1 889. 

Contained In  SClJI1NTIFIC AMERICAN SUPPLEMENT, sent 
tree of charge to any address. 

M U N N  &; ll ( ) . ,  361 Broadway, New York. 

ITALI AN CRUISER PIEMONTE, -BY 
P. Watts. Description of .. new war ship of t.he pro­
tected cruiser class, with full detai Is of t.he arma.ment. 
With 6 illustratlons. (J 'ntalned In SCIENTIFI(, AMERI­
CAN SUPPLEM ENT, No. 7011. Price 10 cents. To be had 
at tbis office and from all newsdealer., . 

VOLNEY W .  MASON & CO" 
FRICTION PULLEYS CLUTCHES and ELEVATORS 

PROVIDENCE, R. I. 

LEPIDOCHROMY.-DESCRIPTION OF 
a process of fixing the colors of butterftles' wings upon 
f:P��!:&�iI���

n, ::�:���N ��A:r:;: ���
t
��r. 

Priee 10 cents. To be had at this omce and from all 
newadealers. The same number contams an article on 
the collection and preservation of butter1lies, caterpil­
lars, etc. With 2 illustrations • 

CO MPOSITION AND SELECTION OF 
a Subject.-A paE,er br. T. T .  Ellis, containlnll many val-
:::lgn'1�: �o;..i'na1ro:,. d�r
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ligures. Contained In SCI F.NTTFIC AMERICAN Sup­
PLEMENT, No. ,. 00. PrIce 10 cent •• To be had at this 
office and from all newsdealers. 

�-O--
The prices of the dilferent publications in the United 

States, Canada, and Mexico are as follows ; 
RATES B Y  MA IL. 

The Scientific American (weekly), one year $3.00 
The Scientific American Supplement (weekly), one 

year, • . . . . . . . . . 5,00 
Tbe Scienti1lc American, Export Edition (montbly) 

one year, . . . . • . . • . 5.00 
The SCientific American, A rchitects and BuiJders 

Edition (montbly), one vear, . 2.50 
COMBINED RATES. 

The SCIentific American and Supplement, . $';.00 
The Scientific American and A rchitects and BuUd-

ers Edition, . b.OO 
The Scientific American, Supplement, and Archi-

tects and HuUders Edition, . 9.00 
ProportiMlate Rates for Sial MontM. 

This includes posta�e, which we pay. Remit by postal 
Qr express money order, or draft to order of 

MUN N  &; CO .. 361 Broadway, N ew York • .  

W 0 R K I N  G M O D  E L S & L IGHT MACH I N ERY ,  I NV E N T I O N S  D EV E L O P E D .  Send  for M odel  C i rcu lar. J o n e s  B r o s .  E Co"  C i n't i . 0 ,  

© 1889 SCIENTIFIC AMERICAN, INC.
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Inside PORe. each i nsertion .. .. ..  .,.:i cents a l ine. Back l'a&,c, each insertion • • •  $l .UU a l ine. 
The above are char.lles per agate Jme-abollt ehrht 

words per line. This notice shows the width of the line, 
and is Bet in agate type. Eng-ravings may head adver­
tisements at the same rate per RIl8te line. by measure­ment, as the letter press. Advert isements must be 
received at publication office as early as Thursday morn­
ing to appear in next issue. 

W heeling is Belier than Walking. 

Victor Bicycles 
Are Bett.er tban Any Others. 

Catalogue Free. 
Overman Wheel Co., Makers, 

BOSTON, MASS. 

THE AMERI�AN DELL TELE�H�HE ��. 
95 M I L K ST. ,  BOSTO N ,  M ASS . 

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

The transmission of Speech by all known 
forms of Electric Speaking Telephones in· 
fringes the right secured to this Company 
by the above patents, and renders each 
ind i vidual user of telephones not furnish­
ed by it or its l icensees responsible for such 
unlawful  use. and all the consequenceli 
thereof, and liable to suit therefor. 

ALLJ,;,t - c..l CASTINGS FR�M SPECIAL 
E

RN 5 
-DEVl�CO fiNE TINNING J"PA P/l�r --'. G 

� . -- -rABL�ND FI NE GRAY I R O N  A L S O  SH EL 

I S IN llf l  F I N I SH ING , NNING -
I Tti{)MP;LEHIGH AVE 1\ AMERICAN 5T PHILA ,_�"'�� 

PA INT YOUR ROOFS 
With Dixon's SlIica.Graphi te I'nint. It will 
cover two or t.hree times more surface and last four or 
live times longer tban any otber paint. Not affected 
by heat or cold or acids. Send for circular. 
J O S ,  D IXON C R U C I B LE C O . ,  Jersey C ity , N .  J .  

The CUSHMAN Pate nt 3 Pinion Geared Scro l l  Cbucks 
with their latest improvements 
are unexcel led. Made in al1 s i zes 
from 2� incb to 12 inch diameter. 
and are sold by the trade all over 
the world. llanufactured by 'l'he Cushman (J h ll cl< Co., 

Ha .. ttord, Conn. 

PA T E N TS.  
MESSRS. MUNN & CO., In connection with the publi­

cation of the 8CIRSTIFIC A MERICAN ,  continue to ex­
amine improvements, and to act !l.8 Solicitors of Patellts 
for lnventofll. 
eJ���:�n:I�J �6�
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preparation of Patent Drawings, �peci6cations, and the 
prosecution of Applications for Patents in the United 
States. Canada. and I!'oreign Countries. Messrs. Munn & 
Co. also attend to the preparation of Caveats. Copyrights 
for Books, Labels, Reissues, ASSignments. and Reports 
on Infringements of Patents. All business intrusted to 
them is done with speCial care and promptness, on very 
reasonable terms. 
ta�rna:t��lT�:;r�!t��� �fio��
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cure them ; directions concern ing Labels, Copyrights, 
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tents, etc. 

We also send, free of charge, a Synopsis of Foreign Pa. 
tept IJaw8. showina- the cost and method of &ecnring 
patents in all tbe principal countries of the world. 

MUNN ok CO., Solicitors of' Patents, 
361 Broadway, New York. 

BRANCH OFFICES.-No. 622 and 624 F Street, Plio 
aIIIo )luUdln&,. n.r nil Street, Washington, D. C. 

VU LCABESTON 
ELECTRICAL TUBING 

Com posed of Asb .stos, co m b i n . d  with water and acid· proof m at.rials,  compr •••• d and v u l oaniz.d 
FO R E L ECT R I C A L  P U R POSES. 

SWITCH BOARDS, ARMATURE SLEEVES, BATTERyCELLS, INSULATING WASHERS, INSULATING 
P ARTII FOR ARC LIGHTS INCANDESCENT LIGHTS, MOTORS, C HANDELIERS, DYNAMOS, &c. 

Special styles and shapes to order. Prices on application. 
�. �. JO�NSI :DII:.A..NUF.A..CTU:El.ZN<;Ir CO:DII:�.A..NY. 

SOLE MANUFAOTURERS OF 
H. W. Joh ... • Asbe&tos MilTboa .. d, Sheathi .. gs, Buildi .. g Felts, Fi .. e·Foo! Pai .. ,., 

Liquid Paint •• ABbestos Roofi .. g, Etc. 
87 M&IDEN LANE, NEW YORK. ....lIICAGO, P H I LADELPHIA , L ONDON. 

THE PHON OPORE. - DESCRIPTION 
of Langdon-Davies' new system of multiple telegraphy by means of an apparatus called the Phonopore, which can be made to work side by side with ordinary: tel­
ellrapbs wltbout interferillg witb them. Wltb 7 lilus­
trations. Contained in SCI I1�NTIFIO A M E RICAN S ( j PPI.E­
MENT, NO. 69S. Price 10 cents. To be had at tbis office 
and from all newsdealers. 

�uro�rICIBJEqOn 
MOS;S:;p���tl�;L E 

B OILER FEEDER KN OWN . 
IJENKTN S B R O S  . .  71 J obn St., N. Y.; 105 Milk St" 1 
Boston; 21 N. 5th 8t., Ph i la . ; 54. Dearborn St., ChicaJ,W. 

THE P H O N OGRAPH . - -A DETAILED 
description of tbe new and Improved form of the pbo-
f�l:.
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s'ir'W��: 
M ENT, No. 632. Price 10 cents. 1.'0 be bad at this 
office and from all newsdealers. 

B E C T I D NAL. CD�"I'!.S INSULATED AIR 1 • .  l:dUDIl 

T ::m  L E :M: :::m T :::m EI. S. 
Eleetrlc Indicati ng and Recording 

THERMOMETERS, 
PRESSURE GAGES, 

BAROMETERS 
HEIGHT OF WATER GAGES. 

See article, p. 63. Sclen. American, 
August 8, 1889. 

Send for manufacturers' catalogue to 
eter Co . ,  Peabody , Mass" U . S .  

EXPLOSIVES.- A VALUABLE AND 
elaborate pa

�
er by W. H. Deering, on tbe subject of 

�����C:l:f:a�T��e�'a�\���:s�h�g�rafg��i�� ���l:�f::o 
AMElllCA N SUPPLEM ENT, No. 698. Price 10 cents. To be had at tbis oillce and from all newsdealers. 

Scientifi c Bill Catalogue 
I{ ECENT L Y l' U B USH ED. 

Our new catalogue containing over 100 pages, tnciud .. 
Ing works Oll more tban fifty dfll"erent subjects. Will be 
mailed tree to any address on application. 

M U lli N  & C O . ,  Publlsbers SCientific American. 
361 B" oadway, N ew yo,·k. 

P I P E  C O V E R  I N G S  
Made entirely of A SBESTOS. 

Absolutely Fire Proof. 
BRAIDED PUKING, lIIlLL BOARD, SHEATHING, tEMENT, 

CEII:.A..x..DE:JiJ:El. IIII-IIII�ENC:JII co., FOOT E. 
FIBRE AND SPEtULTIES. 

aT� IIIIT., 1Y. Y. 
P ltts bu rll:, 4 1 4 L.ew l s  B lock. B RA N C H E S :  P h l l a , 24 Strawberry St. Ch icago, 86 E .  L.ake St. �P O P  S A F E TY VALVE 

WATER RELI EF  VALVE 
IMPROVED STEAM GAGE 
STEAM ENGINE INDIOATOR 

Sinll'le Bel l  CJo ime Whistle, and all Instruments used In connection witb Steam, Air and Water. 
S()le Agents jor Ola'l'k's Ltnen :Hre Hose. 

NEW YORK. LONDON. 
CROSBY STEAM GAGE & VALVE CO. L�.��!�"'a�!: 
INV ENTORS and otners desirln,( new articles manufac· 
tured and Introduced, address P. O. Box 86, Cleveland. O. 

OTTO GAS E N G I N ES .  
Over � :s , O O O  Sold. 

Horizontal . . . • .  Otto . . . . Gas Engtnes. 
Vertical . . . . . . . . . Otto . . . .  Ga. Engines. Twin Cylinder • .  Otto . . . .  Gas Engines. 
Combined . . . . . . .  Otto . . � �:J ��li!�:.s 
Combined . . . . . . .  Otto . .  { �:JH;N!�g8 

OTTO GAS E NG I N E  WORKS,  
CHICAGO, PHiLADELPHIA.. 
New York AlI'ency, , 

I S  Ve�ey Street. 

THE LABORER AND HIS EMPLOYER. 
-A lecture by Francl. A .  Walker, delivered in tbe Sib· 
�r&n�

o
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tbose who arc called to aaminister larRe bodies of Jabor 
and cs.pital, or to give advice concerning industrial en­
terpritles. Contained in SCn:NTIFIO Ai\'[ ERICAN SUP .. 
PL>;ME"T. No. 1 0 0 .  Price 10 cents. To be had at tbls 
office and from all newsdealers. 

VAN DUZEN 
AS E N C I N E  
N O  BO I LE R .  N O  COA L .  

N O  E N G I N E E R .  
Ef£tra WATER REN1! 

0.,. INS URANCE. 
INSTANTLY STARTED. 
DURABLE. RELiABLE, SAFE and ECONOMICAL. 
for description and prices. 

Van Duzen Gas Engine CO" 
__ �_ Ii'Ii E. 2nd St., C INCIN NATI , O. 

PATE N T  � 
p!�n�r�o��! Li��!e!���oo' lb. 

' 

pressure. Send for Lists. 
BARROWS·SA VERY CO. , Limited. 

S. Front & Reed Streets, Phlladelpbia, Pa. 

CANES AND STICKS USED IN 'l'HE 
Manufacture of Walking Sticks, Umbrel la Handles. etc. 
By J . R . •  Jackson .-An enumeration and description of 
the vurious woods used, how they are treated, and the 
statist ics of export. Contained in 8CH' N TIFIC AMERI. 
CAN S U PPLEME NT,  No. 6 9 1 . Price 10 cents. To be 
bad at tbis office and from all newsdealers. 

T H E  O N LY P R ACTICAL Low· Priced Typewriter 
First·Class, Rapid ,  Durable, Business 

W O R LD T Y P E W R I T E R ,  44 charac­
ters , $ 1 0 ;  7 7  characters, $ 1  G.  

B����?��C;:'f�rk, �hf;.:;.��er Dept .. POPE MFG. CO., 

T O O L A G E N T S  WA N T E D 
111 evet:y S H OP 111 the U n i ted  S t a t e s  - Send 1 0 e  j a r  (atdl ogue  "l) ta t J onery  0 ('  -� THE FINEST OF MECHANICAL TOOLS A SPECIAL TV C. B . .JAM ES. 9 8  L A I( E  ST. C H ICAGO. 

A N N O U N C E M E N T ! 
Improved metbods and speCial tools make It possible 

for us .to manufacture Elevators, to be operated from 
Une of shafting, at a largely reduced cost. Purchasers desiring a safe and reliable Elevator, 
wblch bas stood tbe test of 37 years' u.e, sbould apply 
to us for an estimate. All our Elevator machinery is made of the very best 
materials, and by skilled workmen. 

Also manufacturers of Hydraulic Passenger and 
Freigbt EI�oloi8·' B IW THEltS & CO .. 3S Pal"l' ltow. New York . 

TilE BOOKWALTER CASTING 00. 
Are now fully prepared to furnisb !!Iteel caatings on sbort notice. of any size and pattern, made under tbe 

�OOH. _ .A..x..T.IiI:El. .A.N:I> :El.O�:IiJ:El.T � A. TENT •• 
Tbese castings are guaranteed to be sonnd and true to tbe pattern, and of unequaled tensile stren&'th and ductility. 

Add ress T H E  BOOK WALT E R CASTI Ne CO., Spr i ngfield, Oh io. 

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

• B 1.....,1 F F A L \) N Y . J S A 

[SEPTEMBER 28, 1 889. 

SY�A[��[ M�llt��lt m�� W��KS 
W B B U R NS P R O p T -

TO BUSINESS MEN.  
The value of the SCI ENTI FIC A MERICAN as an adver­

tising medium cannot be overestimated. Its Circulation 
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r 1��;i��� ries, and i s  read in all the prinCipal Hbraries and reading 
rooms of the world. A business man wants something 
more than to Bee his advertisement in a printed news­
paper. He wants circulation. This he has when he 
advertises in the SCIENTIFIC AMEHICAN. And do not 
let the advertising agent intluence you to substitute 
:���t?��� Jf�

p
�I ��bt��S�����I�II�IC� ���lg:C�de wI�ei� 

for your interest to advertise. This is frequently done, 
for the reason tnat tne aa-ent �ets a larger eommis81OD 
from the papers havin� a smull circulation thAn is allow­
ed on tbe SCIENTIFIC AMERICAN. 

�'or rates see top of lIrst column of tbis page, or ad. 
dres. 

M U N N  & CO., PnblisJo ers, 
361 Broadway, New Y orl, .  

NonIty H�TR rurn'�n 
E x pose a n  I m m en s e  

Heated S u rface. 
Extract all the Heat from 

tbe Gases. �'urnish Pure 
Warm Air in abundance. 
Fifteen Ye"rs of Test. 

Universally Satisfactory. 
Send for " Our Furnace Book. " 

Abram CO! Stove C 
MANUFACTURERS, 

PhlladelDhla and New York. 
T ::S::: E 

J t i tu tifi t �mtr i cau 
ESTA BLI SH t:D I S46. 

The 1II0st Popular Seieotlfle Paper tu the World. 

Only 83.0 0 a I!l't�ru!:'b'�;��\-���.age. Weekly. 

T Jo l s  widely cl rclI l n r ed and splendidly Illustrated 
paper is publisbed weekly, Every number contains six. 
teen pages of nseful infolmatlon and a large nnmber of 
Original engravings of new inventions and discoveries, 
representing Enginaering Works, Steam l\J achinery, 
New Inventions. Novelties in MechaniCS, Manufuctures, 
Chemistry, J<;lectriclty, Tel egraphy. Pbotograpby, Arcbi­
tecture, Agriculture. Horticulture, Natural History, etc. 
Complete List of Patents eacb week. 

Terms of Snb8C1·iptlon .-One copy of tbe selEN. 
TIlnC AMERICAN will be sent for one vear-52 numbers­
postage prepaid, to any subscriber in tbe United States 
or Canada ,  on receipt of thl'ee dol l " 1"8 by tbe pub­
IIsbers ; six montts, $1.50 ; tbree montbs, $1.00. 

Cl n b •• -Special rates for several names, and to Post 
Masters. Write for particulars. 

Tbe safest way to remit is by Postal Order, Draft, or 
Express Money Order. Monny carefully placed Inside 
of envelopes, securely sealed, and correctly addressed. 
seldom goes astray, but Is at tbe sender'. risk. Ad. 

dress all letters and make all orders, drafts, etc. , pay· 
able to 

::tMI:"O"NN &: CO • •  
36 1 B roadway, N ew Y o r k .  

• 
T � E  

Scientific Amer ican Supp lement. 
This is a separate and distinct publtcution from 

THO SCIENTIFIC AME R I C A N .  but Is uniform therewitb 
In fUze, every number containing sixteen large pages fun 
of engravings. many of wblcb are taken from foreign 
papers, and accompanied with translated descriptions. 
THE SCI E N T I FIC A M E R I CAN SUPPLEMENT Is publisbed 
weekly, and Includes a very wide range of contents. It 
presents tbe most recent papers by eminent writers in 
all tbe prlnalpal departments of Science and tbe 
Useful Arts, embracing Biology. Geology, Mineralogy, 
Natural History, Geography, A rcbreology. Astronomy, 
Chemistry , ElectriCity, Ligbt. Heat, Mecbanical Engl. 
neering. Steam and Railway Engineering, M ining, 
Sbip Building, Marine Engineering. Photogrnphy, 
Tecbnology, Manufacturing Industri es, Sanitary En. 
gineering, Agriculture, Horticulture, DomestiC Econo­
my, Biography, Medicine, eta. A vast am,mnt of fresh 
and valuable Information obtainable In no other pub­
licat ion. 

The most important Engimering Works, �I echanisms. 
and Manufactures at home and abroad are illustrated 
and described in the SUPPLEMENT. 

Price for the 8 l'Pl'I.EMENT for tbe United States and 
Canada, $5.00 a year, or one copy of the SCIENTIF£C AM. 
ERICAN and one copy of the SUPPL EMICNT, botb mailed 
tor one year for $7.00. Singl e copies 10 cents. Address 
and remit by postal order, express money order, or chec� 

lll U N N  & C o . ,  3 6 1  Broadway, N. V,, ­
Publishers SCIENT I F I C  AMEIlICAN. 
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Eu ilding Edition. 
THE SCIENTIFIC AMERICAN ARCH I 'I'ECTS' A ND 

BUILDERS' EDITION Is Issued montbly. $2.50 a year. 
Single copies, 25 �ents. Forty lurge quarto pages, equal 
to about two b undred ord inary book pages ; forming a 
large and splendid lUall'azi ne of A I'ch i t ec l Il l'e, rich. 
Iy adorned with elegant plates in colo1"s. and with otber 
fine engravings ; illustrating the most interesting ex­
amples of modern Arcbltectural Construction and 
allied subjects. 

A special feature is the presentation in each number 
of a variety of the latest and best plans for private resl. 
dences. City and country, Including tbo.e of very mod. 
erate cOst a.s well as the more expensive. Drawings In 
perspective and in color are given, togetber witb full 
Plans. SpeCi fications, Sbeets of Details, Estimates, .. te. 

The elegance and cheapness of tbls mallnillcent work 
have won for It tbe I.nrll'est Ch'cnlnrlon of any 
ArchltecmraJ publication In the world. Sold by all 
newsdealers. $2,50 a year. Remit to 

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

PRINTING INKS. 
THE .. Scientific American" is printed with CHAS. BNEU JOHNSON & CO.'8 INK. Tenth and L0m­bard StI., Phila., and 47 Roee St., opp. Duane St., N. Y. 
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