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J titutifit �tutritau. 
INVENTORS AT THE WORLD'S FAIR. If this quarterly report � the average of every three 

The invitation to inventors, by the Commissioner of months for the whole year, then there are 44 worthless 
Patents, published below, is taken from the Official boilers condemned per year, while the number of engi
Gazette, and is self-explanatory. neers proved to be incompetent for the performance 

This invitation should be generally accepted by in- of their duties is not less than 482, to which life and 
ventors, as it enables them to contribute to the suc- property are intrusted. It proves, also, that in regard 
cess of the fair,· and at the same time gives them an to the causes of the many boiler explosions reported in 
opportunity to advertise such as occurs but once in a the newspapers from time to time, at least Jive are due 
lifetime. Many inventors cannot afford to make indi- to incompetent engineers, against one by incompetence 
vidual exhibits at the fair, but this arrangement for of the boiler itself, of which the practical strength is 
exhibiting models gives them practically the same only equal to the weakest part thereof. 
chance to show their inventions that they would have Matters will only grow better in this regard when 
if exhibiting individually, as each model will be labeled owners and managers of steam power come to the con
and catalogued. The fair will be visited by millions of viction that it is necessary to place the compensation of 
people capable of taking in the good points of an in- steam engineers high enough to make it an object for 
vention, and a nice working model can scarcely fail to men of a better class, that means of men having received 
attract the attention of possible buyers. If the patent a more liberal education, than is the case now in the 
for the invention has expired, the exhibitor will per- great majority of instances. 
haps have to be satisfied with the knowledge that he We mean by a liberal ed)lcation such a one as is not 
has contributed to the success of the world's greatest confined to understanding the manual treatment of a 
fair and with whatever fame may be derived from the st.eam engine in making it go, but who understand 
exhibit; but if the patent is unexpired, the splendid the scientific principles which lie at the basis of their 
advertisement will quite likely result in the sale of the calling, such as the laws of expansion of steam at dif
patent or an increased demand for the invention. It ferent temperatures, of latent heat, of capacity for heat 
will be noticed that the exhibit is under the auspices or specific heat, of combustion and draught, of units of 
of the Patent Office. heat, of the comparative value and economy {)f fuel, 
" To the inventors and manufacturers of the United the laws of air pressure and the vacuum, etc. 

States: A striking illustration was offered in this respect sev-
" It is the intention of the Patent Office to make at eral years ago, in ·the explosion of the Staten Island 

the World's Columbian Exposition at Chicago, in 1893, ferryboat Westfield, 1871. while she was lying in her 
an exhibit which will show that great advance in the slip. She was crowded with Sunday excursionists, 
several arts which is due, in large measure, to the en- when, a moment before starting, her very large boiler 
couragement and support afforded by our patent sys- exploded, lifting up her deck, with disastrous result, 
tem. This exhibit is to consist of models of patented many persons being killed. At the inquest it was 
inventions, which will be carefully selected, to show as found that the engineer, who was a colored, illiterate 
far as is possible the inception of each art, the stages man, advanced from being a stoker to the responsible 
through which the art has advanced, and the final position he occupied, was entirely responsible for the 
development reached at the present time. This display appalling loss of life. The examination at the inquest 
of typical inventions, embodied in concrete form and revealed the fact that he had not the least idea of the 
properly arranged, will, it is believed, constitute a air pressure or a vacuum, of which he had never 
grand historical exhibit of the progress of the useful heard, that he supposed that when he kept the boiler 
arts and one which will be of great interest not only to entirely full of water it was all right, etc. 
inventors and manufacturers, but to the public gener- • ' . I • 

ally. Carp et Electricity. 

"The Office collection of models has been seriously The exact similarity in conditions attending the repe-Contents. . 
impaired by fire, and is further incomplete by reason tition of experiments IS a great element of success. One (lll:J.strated articles are marked with an asterisk.) 

Agate bridge, Chalcedony Park •. 55 L1!;htning, effects of ...... ......... 49 of the fact that models have not generally been re- should be very careful before coming to a conclusion 
AilriculturaJ mventkms, recent .. 58 Li y House at Ke ..... ......... ..... fiI quired or received during the last ten years. The that his premises are correct. A striking example of Alloy resembling gold . . ........ ... 49 Locomotive. comNressed air ...... 67 
t:f{;�l:,a.:f..��gfo;'iiiciii:cai .• : :. �g Me'i. .... �':,\�I ... ������.� . ... . ���� 58 Office is not, therefore, in possession of the models of this was recently presented to my notice. 
Battleship Texas, the ............. fiI Mlantonomoh, cruise of .......... . . 9 many valuable inventions which might properly be A dentist came into my laboratory the other day and 
1��r;��'1J��l've: '"ii,i'engineers � ::r�e':.��'ef��!�e o�"£�iiig::: �� . d Boiler furnace, Hurdley·s ...... ... 00 Notes and queries .................. 69 included in such an exhibit, and without which, indeed, Sal : 
Bridge, N. Y. and Brooklyn ....... 58 Patents cannot be taxed .......... 52 the exhibit would be incomplete. The limited appro- "See here, I can't, for the life of me, understand Buoys, electric-lighted ....... ..... 53 Patent. granted, weekly record. .. 69 tte 'th AI Case. patenVong-contested ...... 53 Petrified logs, Arizona' ........... . 55 priation for t1).is exhibit will not permit the Office to what is the ma r WI me. 1 my patients complain 
=�::.%Ia������·:::::::: � ��ulJ'at��:::e����r:8e:i:;eic::: � make such models. An urgent appeal is therefore that when I first put an instrument into their mouths Electricity, carpet ........ .......... 48 Prints, sliver, enameling .......... 51 ·t . th f f 11 I' th ht't 11 d ElectriCity, counting coins by .... 52 Salt sprinkler, Dixon·s· ...... ...... 00 made to all inventors and manufacturers to come to 1 pams em ear u y. ve oug I a over, an 
:;�t�:.of:::-:i:::f���.i���:::: gf �::a�a;.�isfr.,��?::.���r,:r.���.�?� � the assistance of the Office in this matter, either by have come to the conclusion that my instruments must 
��gle�':ti�n'::�;rof::·::::.::::: � ���e:u�:p,,�nl)st�t.�'l'.7J���:::: �loans of models already built or by the construction of be magnetized or bewitched, or I am. I've brought 
Gun trials, schooner sunk by .... . 49 TrOlley system. nitro-glycerine ... 00 f th t h th . d J tit Indigo. artifiCial. or i.atine ........ 54 Voleano, Etna, eruption o£O ....... 51 such models not in the possession of the Office as over some 0 em 0 ave em examme .. us e 
Inventions recently patented .. ... 58 Water; hot. baths, stocktonl Cal.· .• 9 h h t I H t 't· Inventors at the World' Fa·r 48 "  0 Id Fal In to s i t  d 48 should properly be placed in such a collect.ion. Of me s ow you w a mean. ave you go a senSI IVe 
Lac Insects In the Unlte� St�tes.: 52 Zoa�it:' in bhio��� .. � ... �; .. �.:: 66 
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course, where models are loaned to the Office all proper tooth?" 
credit will be given both in labels and catalogues to I pointed to a molar then under process of repair. 
the parties by whom the loans are made, and such dis- He unwrapped some of his instruments, and selecting 
position will be made of the models after the close of one, gently inserted it into my open mouth arid touched 
the exhibit as the owners shall direct. Many inventors the filling in my tooth. All I felt was the instrument 
and manufacturers ha.ve already indicated a willing- �ouching the filliug. I experienced no pain. 
ness to co-operate with the Office in this matter and it "Good heavens, man I" said he, "what nerve you 
is confidently expected that such a response �ill be have. What fortitude. What-" 
made to this general appeal as will assure the un- "Nonsense," I exclaimed, "I didn't feel anything." 
paralleled success of this attempt to graphically and "Well," said he, looking puzzled, "you are -the first 

Price 10 cents. For sale by all newsdealers. concretely show the development of American inven- man that hasn't yelled when I touched his tooth since 
PAGE tion. W. E. SIMONDS, Commissioner." I moved into my new office. I can't understand it." 

I. ��;;'!N.i;;.r:r�� m;,���k<'���.l}:''i. r.,o�r::��n!�rtst.=cY� • ' . ' • I told him I would come around to his office in the 
slons drawn therefrom ......... . ........... .. .... . ................... ... 13809 DEFECTIVE BOILERS AND INCOMPETENT ENGINEERS. afternoon and see if I could find out what was the mat-II. CHEMISTRY.-Metallic Carbonyls.-A further contribution to tbe striking discovery of nlckeJ carbonyl of Mr. LUDWIG MOND. The official quarterly report of William S. Powers, ter. Description of his experiments and apparatuB.-Commerclal p osst .. biJities of the dlscovery.-l lJIustratlon ..... .... . ..................... 13813 Superintendent of Steam Boilers, to Police Commis- Later in the day I called to see him. Phosphorus Mirabilis.-By VAUGHN CORNISH.-The glow of phosphoru. and what.lt Is due to.-Conclusions as to the chemistry sioner Hayden, of Brooklyn, N. Y., shows that from " Well, have you got it yet?" he asked, as he walked 

IU.°i:t'M'd¥l.'t'i'6'l-j>Y:��We''l:����iiiioii·aiii""u8e''ontiii·jjipping 13814 April 1 to June 30, 667 steam b"ilers were examined in across the carpet and shook hands with me. 
IV.\,,��lgM�lJlG�:��!F�1��eCi8::':A·de"cirtpiioii·oiiiiseci.iis,;:, l3300 that city, of which 11 were condemned, removed, and "I hadn't one second ago," I answered, "but I have 
v. b�J'tg'�'f�11t'::-�t��n�iiaiiiatid·ii8·L';.8oii8:':':BY·ii.:'i,YDEii:: 13806 good boilers substituted. It states further that 612 now. Did you notice what happened when you shook 

�:�itii.!':'�:I<g.�glt.:'!y���.���.I������I���������.��.�.����.��.�� 13806 engineers were examined, and of these 51 found incom- hands with me 1" 
The Microscope's Contributions to the Eartb's Physical Hls- petent. The report does not state that the incom- "Nothing but the electricity." �'i"lml:at'i�'i."�� ����r::! tf:c%';c�sPo���:itv-;n:e�����?��� 1.�' C ANICAL """" petent engineers were removed, and able ones substi- "That's just it. Every time you walk across the 

VL s�! �-A pllina ::a�<;!:'Ero���P·;::I'i.hgln:�iporl':�l:fo SShhaepeet for t�e fumace�-1 lJIustration ......................... .... ........... l3S02 tuted; we trust they were, but we cannot help calling floor to your cabinet for an instrument you get a small 
ne����rt�:'��U:rc'i',!�:,j-:.1�����g�.��.�.���.��.�.��.�.��� 13!lrJ attention to the fact that 11 boilers out of 667 is a ratio charge of electricity in your body, and naturally, as 

vlli>��fJ�h�!PI:;�D�IGi:��alu��r.!'t�a";��·;;-n�he:r:�:l- of only 16 bad boilers per thousand, while 51 incom- soon as you touch the sensitive tooth of the patient, 
tlon of diphtheretlc contagion. wltb p ractical and ea.lly carried petent engineers out of 612 is a ratio of 33 incompetent the delicate nerve received the charge through your in-;!+1ii���!ttj.ri3\�;ti�{';�!ie!li��1t�a���·�i�i;'��i;�!: 13812 engineers out of a thousand, so that the number of strument-hence the pain. The reason why I felt no 
-Bow to disguise the taste of turpentine. with receipt for Its ad- incompetent engineers is more than fi ve times larger shock in the laboratory was simply because there was 

VIIT.i�UW��l'L\:NIiJOUS.:::rL8ke·Of·iDk;':':ACUrioiis·iak';·in·Ari� 13812 than the number of defective boilers. no carpet for you to rub your feet on before you 
���t:s-:-���.�?i� .. ��.������?�. ��. ���. �.��.i��:. �.�� .. ����� .. ��. �� 13809 The comparison of these figures shows that the boiler touched my tooth." IX. NAVAL ENGINEERlNG.-Life Saving Devices.-Fnrther sug- makers take five times more care in the manufacture Here we see that merely the want of a carpet on the 
f:ii��::!·�:::k�:�::Z�::�;:'::g�B�.�::S:��: ·�;':··:a:�� 13!m and repair of their boilers than do the engineers in floor altered entirely the conditions for a successful 

x. �'iIaM'g�JWi�J�o���'� ait:o��:a'i>��Oat2t�eus::!\��a i 1380£ trying to learn their trade, who, when once having repetition of an experiment that had apparently no 
������,it�ui;r���:-1gtl�'::��y��:!,g�;��I':".:'fl:s��a!.� obtained employment, need looking after, as well as connection with the presence of a carpet.-Julian A. 

XI.o�H'8G'oti:JgW.���:::':':';i"R�diaiioii;':':By"prcif:"·EDWiN"·j'. 13'199 the boilers, in fact, five times more so, according to Moses, Electrical Re'Oiew. 
HOUSTON.-An attempt to account for thought transference and discovered ratio of capability for duty. In addition to • I • I • 

XII��T:ruiY�:U��1':,�Jng:f�::.�:!�eticiii".:::A",m;';j,"of·aiiimai8 l3801 Cart Horse Parade In Reg Parkt' . recent� mountet!- in Locdon.-Two flgbtlug Jion •. -A new system this it must be remembered that boilers, being inani-
xlI��¥'lMW<li::o�'¥�M��o�cio(j'�·,jip·i.M"de:::::::::::::::;::::::: = mate objects, are in themselves not; subject to blunders, The seventh annual parade of the Cartllorse Parade 

Photo-Bicycle Support.-l illustration .............................. 18800 to carelessness, to strikes nor to drunkenness, in fact, Society, London, was held recently in Regent's Park. Prsserved G1nger.-The cultivation and preparation of ginger . .  . . .  . for the market, and the method. and cost of preserving it . . ...... . l3809 possess In thIS regard rehabIhty eqUIvalent to The entries were larger this year than ever before. XIV.�b:l'v"� �J.fJ'r�dipL(iIi.·,\.'TioN:':'::i!igy·pii';ii"Sk';icb·';.:':':BY 13800 infallibility compared with the weaknesses and inCi_ \ Five hundred and forty-two horses, including 384 sin-STANLEY J. WEYMAN.-A most graphic and intere.tlng descrlp- ' . . ,  . _  tlon of the Nile, with beautiful views thereon.-1.·be operations dental shortcommgs of human bemgs, of whIch the gles, 56 paIrs, 10 "unICorn " teams, and 4 teams of foW; 
f'���rl�i.i�ro:��.���.�?������.�?�.���.����?! .. ��.�� 13810' futility has become proverbial. were present. 
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The Great Tin Mines of Dakota. 

During the last four years a small company of gentle
men have privately contributed means to secure and 
occupy all the available claims for tin mining in the 
vicinity of Harney Peak, Dakota. They have stu
diously avoided publicity in the matter until their 
purchases, which have been very extensive, were com
plete. They have been greatly aided by the outcry 
and claptrap of the newspapers to the effect that there 
were no tin mines in this country worth having. Mean
time they have gone ahead with their explorations 
and searches, and their efforts have been crowned with 
success. Many rich claims have been secured. A 
large company has been financed. Some idea of the 
magnitude of this property and the abundance of 
the metal may be gathered from the following report 
of an interview with one of the officers of the com
pany given recently in the New York Press. 

Lord Thurlow, of London, who was paymaster-gen
eral in Gladstone's last cabinet, sailed June 13 on the 
City of New York. He has recently returned from a 
visit to the tin mine properties in South Dakota, 
where the Harney Peak Consolidated Tin Mining and 
Milling Company, with a capital of $15,000,000, of 
which j-e is an officer, owns 1, 100 claims. 

" This country, " said Lord Thurlow, "will not need 
to import any tin two years hence, for our mines will 
produce enough tin to last for centuries. The produc
tion wIll save $75,000,000 a year, which this country is 
paying for tin plate. This enormous sum will go into 
the hands of the people of this country. 

"The company, of which I am the chairman, and in 
which New York or American capita1ists are equally 
interested, has already built two of the largest and 
most thoroughly equipped mills in the world. Each 
has a capacity to produce 500 tons of tin a day, and 
thill will be increased to 3, 000 tons daily should neces
sity demand it. 

"Two or three other mills of similar proportions 
have been planned. We expect to begin to work the 
two mills already constructed by October 1, and to put 
tin on the market in commercial quantities. I have 
inspected tin-mining properties in various countries, 
but I never yet saw such resources as I found in Da
kota." 

The Flame of Burnin g  Nitrogen. 
BY w. CROOKES, F.R.S. 

Nitrogen is a combustible gas; that is to say, a mix
ture of nitrogen and oxygen (atmospheric air) will 
under certain conditions burn with a flame, and pro
duction of nitrous and nitric acids. The reason why, 
when once nitrogen is set on fire, the flame does not 
spread throughout the whole atmosphere and deluge 
the world in a sea of nitric acid is that the igniting 
point of nitrogen is higher than the temperature pro
duced by its combustion, and therefore the flame is 
not hot enough to set fire to the adjacent gas. 

In the experiment shown at the soiree of the Royal 
Society on June 15, an electric current of 65 volts and 
15 amperes, alternating 130 times a second, was passed 
through the primary of a large induction coil, when an 
arching flame, consisting chiefly of burning nitrogen, 
issued from each of the secondary poles, meeting at 
the center. When once started the poles can be drawn 
asunder -till the flame bridges across 212 mm. When 
the terminals are more than 46 mm. apart, the flame 
will not strike across. When alight the flame is easily 
blown out by the breath, and it can then be relighted 
by a taper. 

In the spectroscope the flame of nitrogen shows no 
lines, the spectrum being faint and continuous. The 
temperature is a little higher than that of a good blow 
pipe flame, easily melting fine platinum wire. The 
gases rising from a flame have a strong odor of nitrous 
acid, and when it is produced in a closed globe, the in
terior rapidly fills with red gases. 

The flame produced by exciting an induction coil by 
means of an alternating current was first observed by 
Mr. Spottiswoode, F. R. S., 'who described it before the 
Royal Society in 1880. It has lately been exhibited on 
a magnificent scale at the Crystal Palace, by Messrs. 
Siemens Bros., and by Messrs. Swinburne & Co. It 
is not known, however, that any chemical explanation 
of the flame has before now been published.-Chemi
cal Bews. 

J citutifit �mtritau. 49 
The Turret Ship MiantonOlnoh. hands. Some of these will be to increase the ventila-

The recent cruise of the United States steamer Mi- tion by adding more blowers, by cutting a large hatch 
antonomoh to Annapolis, Md. , and return, says the over the engine room and by putting in ventilators in 
New York Herald, was a success in this, that it different parts of the ship. 
brought to light all the good and bad qualities of this • , • , .. 
type of vessel, and she will now serve as an object les- A Large Projectile Wrecks a Schooner. 

son in the construction of other ships of her class. One The schooner Henry B. Tilton was recently wrecked 
fact seems to have been clearly demonstrated to the off the United States Army Ordnance Proving 
thorough satisfaction of all on board, and that is that Grounds, at Sandy Hook, by a 575 pound projectile, 
monitors should not be sent to sea, except so far as is which went astray after leaving the muzzle of a 10-in. 
necessary in going from one port to another. breecb-Ioading rifled cannon. The projectile struck 

There are two very good reasons for this statement- the vessel on the starboard counter, crashed through 
first, because of the absolute inability to fight her guns her longitudinally as if she were an eggshell, and be
at sea, and second, because of the great discomfort and fore the crew realized that the craft had been struck, 
positive danger to the health of all on board. the water poured in through a great splintered hole in 

It will be remembered from previous accounts of the her port bow, where the shot had emerged. Her seams 
ship that the muzzle of the guns when leveled are only are wide open everywhere, and she now lies on her 
about five feet above the water line. Now, if the ship beam ends a wreck. All hands were saved. The 
were a steady platform, which simply rose and fell wreck of this vessel presents a novel illustration of the 
with the waves or swell, this would be all right, but terribly destructive force of the gun. She was sailing 
such is not the case. along at a distance of four miles from the shore when 

In an ordinary ground swell or moderate sea, such the shot struck her. The officers in charge of the gun 
as was encountered going down along the coast, the express ignorance of the affair. They did not see any 
ship rolled from 10 to 15 degrees, shipping a sea with vessel in front of the gun at the time of firing, and 
every roll, which dashed completely over the turrets, how the shot could have traveled off sidewise to 
and which would have wholly buried the muzzle of the embowel an innocent sailing vessel is more than they 
guns if they had been trained level abeam or even at can understand. 
an elevation, filling the guns with water and thus pre- • , . , • 
venting their being fired. Population by Color, Sex, and General Nativity, 

Another reason why the guns cannot be used at sea 1890. 

is that in order to fire them the turrets must be availa- The distribution of population by color, sex, and 
ble, which is not the case under the present condi- general nativity in 1890, by States and Territories, and 
tions. for the United States as a whole, is given in Census 

Upon going to sea four heavy brass chocks are in- Bulletin No. 194. 
serted between the turret and the deck around each The primary results of this first detailed count of 
turret. Then the apron over this space is screwed population, according to the returns made under the 
down tight and all the joints are calked and filled with eleventh census, are given as follows: 
paraffine and a wooden batten is nailed over all, thus Aggregate population . . . . . . . . . . . . . . . . . . . • • . • . . . . . . .  62,622 21iO 
effectually securing the turret both from revolving Males . ... . . . . . . . . .... . . .. . . . .... . ... . . . .... .. . . . ...... 32,067,880 

and from working from side to side. Besides this, Females ........ . . .. . . . . ... .. . . . .. . . ..... . .. ...... . .. . . . 30,554,370 

heavy wooden port bucklers are put around the chase 
Native born .... . .. . . . . ............. .. . . . . . . . ... ....... 53,372,703 

Foreign born... .... . . . . .... ..... .... ........ . ......... 9,249,547 
of the guns over the ports and the space between is White . . . . .... . . . . ..... . . . . .. . . . . ..... . . . . ... . . ..... . ... 54,983,890 

thoroughly calked. All these things are absolutely ne- Colored . . . . . . . .... . . . . . . . .... .. .... . . .. . . . . . . . . . .  7,638,360 

cessary to prevent the berth deck from being flooded, Of the total population-returned in 1890, 51'21 per 
and even they are not sufficient. A considerable length cent are males and 48 '79 per cent are females. 
of time is necessary to remove these, and they must all The very large excess of males in 1890 is readily ac
be removed in order to use either the guns or the tur- counted for by the greatly increased number of immi
rets. grants who have come to this country since 1880, over 

The second reason why the ships of the monitor three-fifths of the entire number of immigrants being 
type should not be sent to sea-the discomfort of all males. 
hands-can scarcely be imagined unless it has been Analyzing the results of the distribution of popula
seen. Notwithstanding all the efforts that have been tion according to native and foreign born, it is seen 
made to prevent the water from gaining access to the that 14'77 per cent of the population in 1890 are foreign 
berth deck, sufficient water gets below to make every born, as against 13'32 per cent in 1880, and 9'68 per cent 
place damp or wet and leaves no place for the men to in 1850. The native born in 1850 represented 90'32 per 
rest below. cent of the whole population, while in 1890 they repre

Furthermore, all the hatches have to be closed and sented 85'23 per cent. 
battened down immediately on leaving smooth wat.er, The colored element of our population, including 
and the heat from the engine and fire rooms raises the Chinese, Japanese, and civilized Indians, as well as 
temperature of the turret chambers to from 90° to 1000 persons of African descent, represents 12'20 per cent of 
Fah., making it almost impossible for any one to re- the population in 1890, as against 15 '69 per cent in 1850. 
main below. The artificial ventilation, although far The relatively decreased per cent of colored in 1870, as 
superior to that on the old monitors, is not sufficient compared with 1860 and also with 1880, is due to the 
to carry off the hot air and supply its place with fresh deficient census of 1870 in the Southern States. 
cool air from above. • , • , .. 

In the turret chambers themselves there are no ex- An Alloy Rcsembllng Gold. 

haust ventilators, so that although fresh air is being This alloy, by the Menden Works, might be substi
constantly forced in, it soon becomes as heated as that tuted for gold, not only because of its color, but also 
already there. No one can remain on the spar deck by reason of certain properties that it possesses. It 
while at sea, as every wave washes completely over the remains unalterable, without any modification of its 
deck, several feet deep, breaking over the turrets and color, even after having been exposed for a long time 
throwing the spray high over the forward bridge. to air containing ammoniacal or acid vapors. It can 
Even while lying at anchor in Chesapeake Bay seas be rolled and worked like gold, and has the aspect of 
came aboard, washing over the high hatch combings this metal without containing the least particle of it. 
and necessitating the closing of everything fore and This new alloy is also much less costly than those that 
aft. The only place left for the men to stay is the are usually employed in place of the precious metals. 
hurricane deck, which being small and the space It consists of copper and antimony in the proportion 
largely filled up with chests, hatches, ventilators and of about 100 to 6. It is prepared by adding the desired 
the smokestack, is very crowded and uncomfortable quantity of antimony to the copper melted and heated 
when nearly 100 men get on it. to a certain temperature. After the antimony is melted 

But the people of the engineer's force have a much and intimately mixed with the copper, a little char
harder time than the deck hands. The temperature coal, magnesium, and calcspar is added to the crucible. 
of the engine room ranges from 120 to 135 degrees, while This flux has the effect of causing the disappearance 
that of the fire room is generally about 145. The ven- of a porous structure which the material would not 
tilation of the fire room is fair, while that of the en- lose without that, and of furnishing a very compact 
gine room is almost nothing. The machinists and en- cast metal. The latter can then be rolled, beaten, 

• ' . , • gineers have to stand on the hot iron platform above hammer-hardened, and soldered, like gold, and, after 
Effccts of Lightning. the engines in order to control the reversing gear and being polished, it has the aspect of genuine gold, while 

M. Boens gives an account in the Belgian medical valves, and there is scarcely room enough above them its solidity is much greater than that of the latter.
Bulletin of two young women who were struck by to allow them to stand erect between the beams. After Moniteur Bcientijique, from the Metallarbeiter. 
lightning on July 27, 1891, at Nalinnes, Namur, during standing a four hour watch in such a place it is abso- .. , • , .. 
a violent storm. They were taken to the village doc- ·lutely neceRsary for the men to have some place to go Height oC Auroras. 
tor, who treated them continuously for two hours, for rest and fresh air, but, as has been seen, this is very Experiments made at the Royal Danish Academy 
when signs of returning life were seen, and at three hard to find. Consequently a number of the men have have demonstrated approximately the height of the 
o'clock next morning cOllsciousness of both returned, been prostrated and utterly unable to continue their aurora borealis. M. Adam Paulsen, at Godthaab, by 
one ooillg !ieoII. 'eVell, but the other being left with a work. means of two theodolites situated four miles apart, 
profound sciatica. Her tongue was also paralyzed for No one questions the ability of the ship to go to sea found that different aurora displays varied from one to 
two months, but bot:ti eventually recovered. The as far as her seaworthiness is concerned, but it is cer- four miles in height. Experiments near Cape Farewell 
moral which M. Boens justly emphasizes is that ef- tainly considered useless to subject every one on showed the height of different auroras to vary from one 
forts to revive those struck by lightning should not too board to such discomforts, especially when she could to ten miles. At Spitzenberg the range of height was 
soon be given up, as continuous attempts to restore never be of any service in a fight at sea. from one-third to eighteen miles. In some of the earlier 
respiration during several hours may result in return tA number of changes will be recommended which, experiments in this direction the observers concluded 
of life. if carried out, will greatly improve the comfort of all I that the height of auroras varied from 90 to 500 miles. 
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AN IMPROVED BOILER FURNACE. 

The furnace shown in the accompanying illustration 
has a novel form of checker brickwork forming flues 
over the firebox and under the boiler, and is arranged 
for the discharge of steam in the firebox and under the 
grate to promote perfect combustion and insure a very 
high temperature. This improvement has been pat
ented by Mr. Walter Hurdley, of Youngstown, Ohio. 

J titutifit jtUtritJu. 
having in the form illustrated a circumferential flange 
engaging a similar flange on the body. The cap may 
also be provided with small downwardly turned cut
ting edges. 'ro operate the device, it is inverted and 
held with one hand, and the cap rotated backward 
and forward with the thumb and finger of the 
other hand. In such rotation or working the 
cap perforations and edges exert a positive 
grinding or shearing action upon the surface 
of the Illass pressed against them, so that each 
movement of the cap compels a given quantity 
of salt to drop through the perforations. The 
bottom is secured to the body by a screw 
thread, and may be removed, together with 
the connected spring and follower, to fill the 
sprinkler. II ----------�.�� ••• I�.�----------

IMPROVED STEAM WHISTLES. 

In the steam whistle shown in Fig. 1 the 
central stem is done away with, and instead of 
the usual square top with acorn, is a dome-

HURDLEY'S BOILER FURNACE. 

Although only one furnace is shown, any number of 
ireboxes may be arranged side by side in the brick

work, each of the fireboxes having a closed rear end 
and a semicircular top, the front open end of the fire
box discharging into a space whose front portion is 
closed by the usual front of the boiler, while the top of 
the space communicates with the brickwork flues, 
which extend the length of the firebox. Behind the 
rear wall of the latter is an open space under the boiler, 
and to the rear of this space is a bridge wall, at the top 
of which are other similar checker brickwork flues lead
ing to the rear of the boiler, whence the gases and pro
ducts of combustion travel forward in the draught 
flues of the boiler to the chimney or smokestack. At 
the front of the furnace, directly above each filling 
opening, are draught openings closed by suitable 
dampers, and steam pipes from the boiler, controlled 
by valves at the side of the ashpit door, are arranged 
to discharge into the ashpit and firebox as shown. In 
starting the fire the ashpit doors are open, but when 
the firebox, which is preferably of metal, has reached 
a cherry-red heat, the ashpit doors are closed and the 
upper damper doors opened, at which time also the 
valves are opened for the discharge of steam under I 
the grate and over the burning fuel. This style of 
boiler furnace is designed to be very effective for a 
wide variety of purposes, for use in connection with 
marine and stationary engines, etc. 

•. e, • 
A SALT SPRINKLER FOR TABLE USE. 

A salt sprinkler designed to obviate the difficulty so 
frequently experienced in use from the salt becoming 
damp and caking is shown in the accompanying illus
tration. The improvement has been patented by Mr. 
F. N. Dixon, of No. 1611 Brown Street, Philadelphia, 
Pa. As shown in the sectional view, a follower and a 
spiral spring are contained within the holder. The 
spring is secured to the bottom and. follower respect
ively, and operates to force the follower upward, to 
support the mass of salt, whatever its quantity, against 
and in contact with the cap. The cap is permanently 
swiveled upon the body so as to freely rotate upon it, 

shaped top. Th� bell or tube is securely fast
ened at its lower end to a three-armed prong or 
spider, the stem of which is threaded to admit 
of being screwed into the base and there held 
secure by a jam nut. Owing to this construc
tion the lower edge of the bell is always exactly 
in line with the slot in the base through which 
the stem escapes, insuring the best results and 
a perfect, clear, and loud tone. The bell can 
be raised and lowered to suit the steam pressure by 
screwing it up or down, and when properly set is fast
ened by the jam nut. It has been proved by practical 
tests that the prongs to which the bell is fastened do 
not interfere with the volume or quality of the sound. 

In the combination or fire alarm whistle, shown in 
Fig. 2, a valve is already attached, making it very 
compact and simple. It is provided with a piston that 

Fig. 1. 

can be moved up or 
down within the bell or 
tube, thus changing the 
interior length of same 
and consequently also 
the sound of the whis
tle. When the piston is 
not operated the whistle 

Fig. 2. 
IMPROVED STEAM WHISTLES. 

gives but one sound like any ordinary one, but when 
pulled up or down a series of howling, penetrating 
sounds is produced. When placed above the roof of 
a building, an extension rod should be attached to the 
piston and a rope or wire to the whistle valve lever. 
These whistles are manufactured by the Lunkenheimer 
Brass Manufacturing Company, of Cincinnati, 0., U. 
S. A., under their own patents. 

IMPROVED METHOD OF HANDLING NITRO-GLYCERINE. 

The dangers incident to the handling of nitro-glycer
ine in the manufacture of various grades of dynamite, 
giant powders, etc. , have led to the introduction of the 
improved method shown in our illustration, which 

DIXON'S SALT HOLDER AND SPRINKLER. 

has been adopted at the Giant Powder Works, Hopat
cong, N. J. The nitro-glycerine tank or storehouse, 
it will be seen, is situated some distance from the mix
ing houses, five in number. As formerly worked, the 
liquid was carried by lead piping from the tank house 
to the several mixing houses, b ut this method endan
gered the whole property in case of an explosion 
taking place at any point, as there was a chance of the 
piping communicating it to the different places about 
the works. In erecting a new plant, and in search of 
a safer method of carrying the nitro-glycerine, this 
matter was suggested to the Union Wire Rope Tram
way Co., 117 Liberty Street, New York, who designed 
the arrangement shown in the view, the work being 
specially devised by Mr. S. A. Cooney, an engineer 
who has several patents on this method of conveyance. 

A double wire rope tramway is supported on framed 
towers, at sufficient height above the ground to allow 
a man to conveniently take off and put on the carriage 
the pails containing nitro-glycerine. The tramway 
is worked from an engine house close to the tank 
house, as follows : The engineer, or a man for the pur-
pose, fills the different pails and hangs them oli . the 
carriage, which is started on its way to and stops at 

I 
the first mixing house, the man in charge of which 
takes off t

.

wo full pails, rePlacin

. 

g them by two empties. 
On signal, the carriage goes on to the second mixing 
house, where the same operation is performed, and so 
on until it reaches the last, when all the empties are 
carried back to the starting point, and the operation is 
again gone over. 

The tramway consists of two % inch steel wire ropes, 
supported every 50 feet on brackets attached to the 
frames. The curved portion of the line, about 40 feet 
long, is made with two wrought iron rails, the ends 
pointed and clamped with the ropes in special cast 
iron brackets to make the line continuous and prevent 
jars, special guide sheaves being placed at intervals 
around the curve to carry the hauling rope. 

The carriage, specially designed for this plant, con
sists of two carriers connected by a % inch rod above 
and a bar below on which the pails are suspended. 

TROLLEY SYSTEM OF CONVEYIIG NITltO·GLYCE1UNE-GLUT POWDElt WORKS, HOPATCONG, N. J. 
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J titutifit �tutritau. 5 1 
Each carrier has two 8·inch rubber-lined sheaves run- three thousand feet, and its sides are surrounded at I eruptive mouths, but the stream on the south side of 
ning on alternate ropes, to equalize any jarring and the north, south, and west by high rocks, several of the mountain did but little damage. From the erup
prevent explosions. which exhibit characteristics of aspect that are truly tion on the north side, by the evening of May 29, the 

The first cost of the tramway, which is about 600 feet admirable. lava had flowed 6>4 miles, destroying the bridge of 
long, in comparison with a complete system of lead Some of these rocks are formed of a very black lava, Passo Pisciaro and crossing the postal road between 
piping, is very much in favor of the former, which, with which well imitates antique serpentine. Others ex- Randazzo and Linguaglossa. After the evening of 
its designed immunity from the dangers of explosion, hit-it a color of a dark red, due to the oxidation of fer- June 1 the force of the eruption began somewhat to 
should commend this method to the attention of those ruginous matter. Moreover, the alteration of the mass abate, and by June 6 it was practically at an end. 
engaged in the handling of high explosives. of mineral is so advanced that it exhibits a whitish The lava stream ran nearly seven miles from its source, 

• l e I • color similar to that of carbonate of lime, and there and ultimately stopped 500 yards from the River Al
are also places where the lava is of a characteristic cantara, and about half a mile from the village of 

ERUPTION OF THE VOLCANO OF ETNA. yellow color, which has caused the rocks wherein it is Mojo. 
On Sunday, July 10, an earthquake, followed by an found to be styled mountains of gold. At its termination it is 23 feet in breadth and 

eruption of Mt. Etna, caused considerable damage to Along with this, the rocky chains which border the nearly 32 feet in height. The lava. stream entered the 
the town of Nicolosi, on the south side of the mountain, Valle del Bove present a greater interest, in that they bed of the Pisciaro torrent with a velocity of from 
and eight miles northwest of Catania. The advices are almost all composed of several alternating strata four to five meters a second, which was reduced to two 
show that the stream of molten lava flowing from th e of lava intermingled with banks of earthy materials meters a minute in the lower valley of less inclination 
volcano increased in width and volume during several , anJ traversed in all directions by numerous veins of In seventy-six hours the lava had flowed more than 
days, being near the crater six miles from its source. 
over fifteen yards wide, aud at • • •  
a distance therefrom dividing A Ne"W Process for Enamei'" 
into two streams. A large Ing Silver Prints. 
area of cultivated land has BY DR. LEO BACKLAND. 
been laid waste and great This process gives a bettet 
destruc.tlOn has been wrought finish to the prints and ren-
among the vineyards. The ders these waterproof. Such 
villages of Nicolosi and Bel- enameled prints can be easier 
passo it was thought would mounted than by the usual 
duubtless be totally destroy- methods, and when being 
ed, and three days after the mounted the gloss is not de-
outbreak over twelve thou- creased by the application of 
sand people had left their paste. 
homes and were encamped in Clean glass plates are rub-
the fields. Vesuvius is now bed in with talcum as for the 
also reported to be unusually usual process and then after-
active, throwing up lava ward the plates are collodion-
abundantly. ized with collodion contain-

Th� aspect of Mount Etna ing 1 per cent gun cotton. 
and vicinity since its eruption When the layer of collodion 
in 1879 is shown in the ac- is perfectly dry, the plate is 
companying i l l  u s  t ra t ions. coated a second time with a 
Thriving cities, with numer- solution of rubber in benzole. 
ous cupolas, are stretched out This solution is easily made 
at the base of the mountain, by dissolving 1 ounce of un-
and numerous villages, with vulcanized Para rubber in 100 
long-pointed steeples, lie scat- ounces of benzole and strain-
tered over the lower region. ing through muslin after com-
These form a vast panorama, plete dissolution of the rub-
and terminate at a confused ber. When the India rubber 
assemblage of conical hills, coating is dry the so prepared 
which formerly were so many plate is ready for receiving 
craters. Above these we see the print. If the print is on 
rising, immense and majestic, albumen paper, it is soaked 
the cone of the volcano, which 1. Central crater (16,800 feet altitude). 2. Astronomical ob.ervatory. 3. Plain of the Luke. 4, Montagnola \8,660 feet), 5. La Schiena in a warm ten per cellt solu-

h I d d f del l 'Asino. 6. Rocks hordering the Valle del Bove. 7. Valle del Bove. 8. Emption craters of 1852. 9. Crater of 1811. 10. Monte overtops t e c ou s an orms 
di Calanna (4,200 feel). 11. Craters of 1879. 12. Valle del Leone. 13. Other craters of 1879. 14. Ancient craters. 15, Casa del Bosco. 

tion of good gelatin, after 
the highest point of the is- which it is applied with its 
land. The cultivated zone of MAP OF THE UPPER REGIONS OF ETNA. surface on the prepared plate, 
Etna extends beyond 3, 900 ft. softly squeegeed upon it and 
elevation. From this limit vegetation rapidly grows 1 other and more recent lavas, the origin of which can then allowed to dry, and when strictly dry it is stripped 
poorer, and, toward an elevation of 6, 500 feet, becomes be easily explained. For it is well known that when off in the usual way. 
very rare. However, up to the base of the central one of the sides of the mountain bursts to give passage Prints on aristotype paper can be enameled with 
cone, that is to say, at about 10,000 feet, the vegetable to the incandescent matter, there results usually much less trouble by squeegeeing them simply when 
kingdom is still represented by four small plants, whose around the principal fracture other radiating frap-tures wet on the glass plate coated with collodion and rub
botanical names are as follows : Robertsia taraxa- which decrease in size as they are prolonged to vary- ber and slipping them off when dry. 
coides, Artemisia retnensis, Senecio retnensis, and ing distances ; and the liquid lava then penetrates .. , • , .. 
Tanacetum vulgare. The slope of Etna is very slight these secondary fractures, fills them, and seals them A Big Model for the World's Fair. 
up to an elevation of 3, 200 to 4,000 feet, and in general up on solidifying. Thus, by examining the position of At the World's Fair at Chicago, next year, will be a 
makes an angle of only 15 to 20 degrees with the hori- these strata and veins, there may be constructed a complete model of the entire plant of the H. C. Frick 
zon ; beyond this it rapidly increases, but at 9, 500 feet very extended chronology of the old eruptions. I Coke Company, of Scottdale, Pa. This company 
the inclination of the ground is suddenly interrupted The eruption of 1 879 was considered by Prof. Silves- employs �:my million dollars 

.cap�tal in their busi
by a sort of plain covered with black sand. This is tri, in a report made to the Italian government, t.o ness, and IS the largest of the kind III the world. The 
the Piano del lago. At 1, 300 feet to the north of this have been in a stage of preparation or partially sup- contract for the model has been let to the Jones Bros. 
plain rises the cone of the central crater, at the foot of pressed development for a period of five years. It Company, of Cincinnati, Ohio, who are experts in the 
which is the astronomical observatory and the Casa brokfl out May 26, there being craters on th e north and making of models. Its estimated cost is between three 
Etnea" a small hotel designed for travelers who make , south sides of the mountain, the latter having eight and four thousand dollars. The plant will occupy a 
the ' ascent of the volcano. space about 2O X 50 feet, made 
The mouth of the crater of on scale of one t wentieth of 
Etna is nearly 6,000 feet in an inch to the foot, and will 
circumference, since it was be an exact facsimile of the 
enlarged by about 1,800 feet original, including boilers, en-
at the eruption of 1879. The gines, piping, elevated tracks, 
interior of the crater exhibits cupolas, cars and all other 
the aspect of a large cup machinery, and will be in 
fllled with scorire and lava, operation. The motive pow-
among which a r e  inter- er, however, will be electri-
spersed numerous fumaroles. city. 
At the bottom of the cup, at -----0 ........ ,1----

a depth of 200 feet, there is 
seen the aperture of the erup
tive channel, which usually 
has a diameter of about 650 
feet. 

Mount Etna is situated on 
a tertiary formation, and is 
almost entirely CIlOmposed of 
volcanic materials. On the 
eastern side of the mountain 
is a vast depression known 
under the name of the Valle 
del Bove, about six and a 
quarter miles long by three 
miles wide. Its depth at 
ome localities is m ore than 

1. Edge of the central crater. 2. Astronomical observatory. 3, 3, 3, 3. Rocks bounding I,he Valle del Bove. 

5. Village of Nicolosi. 
4. Mount Rossi. 

MOUNT ETNA SEEN FROM THE PORT OF CATANIA (SOUTH SIDE). 

B R I C K S are extensively 
manufactured in Japan for 
home consumption, but a 
small quantity has been ex
ported as a venture to Van
couver, and should the de
mand there justify further 
exportations, bricks could be 
shipped thither as ballast at 
nominal rates. Mr. Layard 
mentions that the wages paid 
at the largest of these fac
tories range from 20 to 25 
cents per day for men, and 
from 10 to 15 cents per day 
for women. 
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GREAT lIIIINEBAL WATER BATHS. Drawing his knife, Mr. Dunstan attempted to cut the 
There are scattered over this country a large num- poor beast free, but it was with the very greatest diffi

bel' of natural mineral springs whose waters vary, both culty that he managed to sever the fleshy muscular 
as to temperature and constituents, to such an extent fibers of the plant. When the dog was extricated 
as to adapt them as curatives to almost every disease from the coils of the plant, Mr. Dunstan saw to his 
human flesh is heir to, and it is a curious fact that we horror that its body was bloodstained, while the skin 
find in the United States springs that correspond in appeared to be actually sucked or puckered in spots, 
almost every particular to the noted springs in and the animal stallgered as if from exhaustion. In 
Europe. We also have many artesian wells yielding cutting the vine the twigs curled like living, sinuous 
mineral waters differing widely in chemical composi- fingers about Mr. Dunstan's hand, and it ' required no 
tion and varying in temperature from 47° to 184°. slight force to free the member from their clinging 
Some of these wells were bored with the expectation grasp, which left the flesh red and blistered. The tree, 
of finding mineral waters, but the most of them were it seems, is well known to the natives, who relate many 
put down for the purpose of obtaining pure water, stories of its death-dealing powers. Its appetite is vo
petroleum or gas. racious and insatiable, and in five minutes it will suck 

At Stockton, Cal. , there is an artesian well 1, 700 feet the nourishment from a large lump of meat, rejecting 
deep, from which flow 2, 250 gallons of water a minute. the carcass as a spider does that of a used-up fly. 
In addition to this large flow of water, the well yields Another strange plant that has lately been discov-
75, 000 feet of illuminating gas daily. The well was ered flourishes in masses, resembling huge gray 
bored for natural gas, but the water, on account of its bowlders from five to ten feet across, covered with 
pleasant temperature and medicinal properties, was li.�hens and grass, seen in the lowlands of the Falk
found to have great value for the purposes to which land Islands, and each one proves to be a single 
it is applied. umbelliferous plant, a specimen of balsam bog (Bolax 

The water issues from the well at a temperature of glebaria). These have grown so slowly, and have been 
86° Fah., and supplies a miniature lake varying in so compressed in branching, that they are almost as 
depth from a few inches to 10 feet. This lake, which hard as the rocks they resemble. The circlets of the 
is about 400 feet long and 80 feet wide, is fitted up as leaves and leaf buds are s.een as tiny hexagonal 
an immense swimming bath and is surrounded by 115 markings, terminating in a multitude of stems, which 
dressing rooms. The water being continually renewed have been steadily growing for centuries. The plant 
by the flow from the well, the temperature of the lake emits a pleasant odor in the warm sunshine, and the 
is maintained between 80° and 86°. Bathers at this top exudes an astringent gum that is prized by the 
place derive great benefit from baths in this water, and shepherds. 
draughts of it prove beneficial. Analysis shows it • , • , .. 

to be impregnated with common salt, soda, magnesia, L ae Inseets In the United States.* 

iron, and sulphur. Fish are often seen jumping from Several kinds of plants have recently been discovered 
the surface of the lake. Several varieties have been in the United States which are infested by lac insects, 
caught there by our own artist, who made the accom- notably the " stink weed " and a certain variety of 
panying sketches. It is supposed that the fish find acacia. These flourish abundantly from southern Utah 
their way into the water of the lake through the over- to northern Mexico and from the Colorado Desert to 
flow. western Texas. There is no reason why these valuable 

Our engraving shows the separator by means of insects should not be gathered and put to very profit
which the water flowing from the well is separated able use. It is even asserted that, with care and culti
from the gas and directed to the lake. The gas is con- vation, the production of them could be rendered so 
veyed to a gasometer, from which it is distributed for large as to make Americans independent of foreign sup
lighting and heating purposes. A second well is being plies of lac. Artificial propagation is resorted to abroad, 
drilled, but up to the present time the only yield from although the bulk of the product is gathered from the 
this well is gas. It is thought that the absence of jungles. Its employment is most familiar in the lac
water is owing to its proximity to the first well. How- quered ware manufactured in the East, though it is 
ever, the work is being pushed still further, with the utilized for many other purposes, notably in the com
expectation of finally striking a good flow of water. position of sealing wax and varnishes. 

When the out of door temperature is too low to per- The " lac " of commerce is a resinous incrustation, 
mit of bathing in comfort, bathers resort to the cov- resulting from punctures of the twigs and branches of 
ered baths, the air of wpich is heated by a jet of na- certain kinds of trees by insects. Its color varies from 
tural gas burning freely in the room, as shown in one deep red to bright orange, and it occurs in brittle frag
of the engravings. ments. The female insects utilize it for the purpose of 

It is stated that as many as 1,000 bathers can be ac- protecting their progeny. As soon as each one has cov
commodated daily at this place. In addition to the ered herself with the secretion, which serves as a sort 
large bath and the inclosed baths; there are twelve of cocoon, she lays her eggs and dies. The young, upon 
private bath rooms containing large tubs, and other being hatched, make their way out through the crust, 
rooms containing bath tubs for children too small to be and seek green and juicy spots on the bark, inserting 
taken into the lake. their probosces and beginning to feed at once. They 

This place has become a great resort, not only of the never wander from the branch where they first came 
citizens of Stockton and the surrounding country, but into being. The latter, after affording nourishment to 
of people from distant places who visit the place as ' millions, finally withers and dies. Thus the extinction 
much for pleasure as for the beneficial effects of the of the lac-making species would soon comjl about were it 
mineral water. These baths are probably the most not for the fact that other insects and birds carry them 
popular inland resort on the Pacific coast. about, planting new colonies in fresh places. 

.. , • , ... The lac insects are �ost plentiful in India, but they 
Some Strange Plants. are also found in Siam, Ceylon, and other countries. 

The line between the vegetable and animal kingdoms Siamese lac is considered the best. Certain provinces 
is very narrowly drawn. Indeed, as all naturalists are of India yield thousands of tons of " stick lac " annu
aware, there are certain forms of lowly life which it is ally. The right of collecting the lac in some parts is 
difficult to assign to either kingdom, presenting as they rented out by the government to companies, but the 
do features which, taken singly, might cause the one gatherers of lac are mostly jungle tribes. They obtain 
to be identified now with one and now with the other. the product in the wild forests, sell it to small dealers, 
But even in more highly developed forms there are in- who in their turn dispose of it to big merchants. Much 
stances of plants whose carnivorous habits seem to is done in the way of propagating the insects artificially 
suggest some survival of a former animal instinct, or in the central provinces of India. For this purpose, 
at least some strange adaptation to circumstances of a nurseries of the proper kinds of trees, such as the 
nature entirely opposed to those by which the great insects naturally feed upon, are formed. At tlie right 
bulk of plant life is affected. season, when the larvlll are about to be hatched, twigs 

The Mediterranean Naturalist, published at Malta, bearing the incrustations are cut in the woods and tied 
quotes from the Liverpool Post the following descrip- with bits of grass to t'le upper branches of the trees in 
tion of an adventure that befell a naturalist who has the nursery. The insects are thus transplanted to 
recently returned from Central America. This gentle- nursery trees, where they rapidly multiply and form 
man, alter two years' study of the botany of that the precious lac. At regular intervals the twigs bear
region, has brought with him a story which, if it be ing the iac are �ut !off-this process of pruning en
anything more than a " traveler'S tale, " may well make couraging the development of fresh twigs for insects to 
us thankful that the woods of our temperate clime feed upon. 
contain nothing more inimical to the integrity of the The crude lac on trees is called " stick lac." In manu
human form than burrs and briars. He tells of a facturing it the first process is to strip the twigs of the 
strange plant which he found in one of the swamps incrustation by passing them under rollers. The wood 
surrounding the Nicaragua Lake. is rejected and the separated lac is ground up by rolling 

While hunting for specimens he heard his dog cry into a coarse powder. In this form it is put into large 
out, as if in agony, from a distance. Running to the tubs half full of water, in which it is stamped and 
spot whence the animal's cries came, Mr. Dunstan trodden QY coolies, who get into the tubs and do the 
found him enveloped in a perfect network of what work with their feet. The water is changed repeatedly, 
seemed to be a fine, rope-like tissue of roots and fibers. this performance being kept up until it comes off en
The plant or vine seemed composed entirely of bare, tirely clear. Then the lac is dried, being now desig
interlacing stems, resembling more than anything else nated as " seed lac," after which it is put into long cot
the branches of a weeping willow denuded of its ton bags. Two men take one of these bags containing 
foliage, but of a dark, nearly black hue, and covered * From the Washington Star. BeprlDted from the OIl, Paint and Drug 
with a thick, viscid gum that exuded from the pores. RqxJrt6r, May 23. 

lac by the ends and hold it in front of a charcoal fur
nace, twisting it the while_ The roasting melts the 
lac and the twisting causes it to exude through the 
cloth and drop into a trough below. From the trough 
it is dipped out with a wooden spoon and skillfully 
spread over a metal cylinder in such a manner that, 
cooling and hardening immediately, it is formed into 
thin sheets. These sheets are the shellac of com-
merce. 

Forbidden by LaW' to Use Sea Water. 

One of the curious ways the French government has 
for obtaining its revenue is told by Edmund Yates in 
the New York Tribune. 

In confirmation of Mr. Yates' story, one of the edi
tors of this paper had like experience on the shore of 
the Mediterranean some years ago. 

The doctor who was in attendance on a member of 
the writer's family desired his patient to have sea water 
baths daily at the hotel. But before the attendant 
dare to dip even a pail of water from the sea a permit 
from the prefect of the police had to be obtained, and 
to get his permission it required the physician's certifi
cate. 

A well known English public man, writes ]'1.1'. Yates, 
member of a former administration, staying :in one of 
the many quiet and pretty villages on the Riviera, the 
garden of his temporary home running down to the 
sea, on a recent morning, so t.he story runs, wished to 
vary his usual bedroom bath by substituting salt water 
for fresh, and asked that a pailful be fetched for him. 
To his intense amazement he was informed that this 
could not be done without special permission from the 
civil power. There was the Mediterranean stretching 
broadly before his bedroom window, countless miles 
from east to west, and away again toward Corsica in 
the south as far as the eye could reach, and at the end 
of the garden, mind you, and yet as much of it as would 
fill an ordinary pail must not be taken from it. It was 
too absurd for belief. It turned out to be quite true, 
however. Not a servant nor a villager could be induced 
to draw a few quarts out of the sea for fear of the pen
alties which would follow, and in the end the official 
permission of the mayor of the village had to be form
ally sought and granted before the English politician 
could have a salt water sitz bath. The t.ax on salt was 
at the root of this anomaly, and the stringent restric
tion was to prevent the natives from boiling down sea 
water and making salt for themselves. 

• I e ,  • 
Patent Klghts Cannot be Taxed. 

Judge McPherson, of the Pennsylvania Supreme 
Court, has handed down an opinion holding that the 
Westinghouse Electric and Manufact.uring Company, 
notwithstanding t.he varied powers conferred by its 
charter, is nevertheless exclusively for manufacturing 
purposes. He discusses at great length the patent 
right feature, which he says " presents a q uestion of 
great importance which has not been decided by any 
court of last resort, so far as we are aware, and which 
deserves and has received our considera.tion." He SUS" 
tains the contention of the company's counsel, and 
holds that the right to tax patent rights does not exist 
in the State, because " as a tax upon the right itself we 
think �t cannot possibly be supported, because it re
stricts and interferes with a right granted by Congress 
in the exercise of power exclusively committed to the 
government of the United States by the federal con
stitution. The tax is not only derogatory from the 
dignity but subversive of the powers of the govern
ment and repugnant to its paramount sovereignty. " 

The court expressly states, however, that the opinion 
is restricted to the intangible right existing in the 
patents, and does not extend to tangible articles manu
factured under patent rights. The judgment in each 
case is wholly in favor of the company. The amount 
involved in the Westinghouse case was $8,839. 90 for 
1888 i $14, 694, 46 for 1889 ; and $16, 739. 57 for 1890. 

• • • • • 
Conntlng Coins by ElectrlcUy. 

In the London Mint, it is stated in the master's re
port just published, a new counting machine for telling 
bronze coin has. been erected in the bronze store. It 
was designed by Messrs. Maudslay, Sons & Field, Lim
ited. The machine has four distinct sets of counting 
apparatus, each of which can be worked independently 
of the others, and when all four are in full work up
ward of 3,000 pence can be counted per minute. The 
coin to be told is raised to the level of two tables placed 
on a platform by a lift worked by an electric motor, 
which also drives the counting machines. A pair ot 
these machines is fed from each of the two tables, the 
coins passing from the table down an inclined iron 
plate forming a flat hopper, from which they issue in 
single file through a channel of anllropriate width. 
They are then gripped by a pair of India rubber driv
ing wheels, which force the coins past the rim of a thin 
disk provided with recesses in its circumference to fit 
the circular edges of the coins. As the disk is thus 
made to revolve, the coins are pushed 'forward, falling 
into a bag placed to receive them, and continue to ad
vance until the counting wheel is automatically stopped 
and the bag containing the coins is removed. 
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CYRUS W. FIELD. the thanks of the American Chamber of Commerce of wide extremes of fortune as Cyrus W. Field passed 

The successful laying of the Atlantic cable marked Liverpool, with a gold medal; a decoration from King through. From a most humble beginning his course 
a great step in modern progress, and with that event Victor Emanuel, of Italy ; and a silver service from was a constant battle, persistently and pluckily fought, 
is indissolubly linked the name of Cyrus W. Field, who George Peabody. with far more than the ordinary number of reverses, 
died at his summer home, Ardsley, near Dobbs Ferry, Mr. Field himself, after the success of the cable, thus till he had attained the highest honors and the greatest 
N. Y., on July 12, in his seventy-third year. He had touchingly told of his personal experiences : .. It has worldly success. He was most happily married, and 
been lying in a critical condition for ten days, subject been a long, hard struggle-nearly thirteen years of for half a century had an ahnost ideally perfect home, 
to violent delirious spells, each one of which threat- anxious watching and ceaseless toil. Often my heart but the last days of his life were inexpressibly saddened 
ened to end his life, and through which he was carried has been ready to sink. Many times, when wandering by the affliction which came to him through his son's 
only by a wonderful vitality. At the time of his death in the forests of Newfoundland, in the pelting rain, or business downfall and mental aberration. He had 
there were present his three brothers, David Dudley on the decks of ships, on dark nights-alone and far earned and enjoyed the highest distinctions, and had 
Field, Rev. Henry M. Field, Justice Stephen J. Field, from home-I have almost accused myself of madness experienced the severest reverses and the most cruel 
of the United States Supreme Court. and folly to sacrifice the peace of my family and all blows of misfortune, but he never lost his self-poise, 

Cyrus West Field was born in Stockbridge, Mass., the hopes of life for what might prove after all but a and to the very last his spirit was brave and resolute. 
Nov. 30, 1819, his father, David Dudley Field, being dream. I have seen my companions, one and another, • , • , • 
It Congregational clergyman. Cyrus Field's elder falling by my side, and feared that I, too, might not End of a Lo ng-Contested Patent Office Case. 

brothers, David Dudley and Stephen Johnson, were live to see the end. And yet one hope has led me on, The Commissioner of Patents has decided a long
sent to Williams College, but the father was unable to and I have prayed that I might not taste of death till standinl:; controversy between Thomas A. Edison and 
do the same for him. When he was 15 years old he this work was accomplished. That prayer is answered, Joseph W. Swan, in favor of the latter. The matter 
came to New York, where his brother, David Dudley, and now, beyond all acknowledgments to men, is the in contention was as to the priority of right to a patent 
already in practice as a lawyer, got for him a clerk- feeling of gratitude to Almighty God. " for an electric light carbon for incandescent lamps. 
ship in A. T. Stewart's dry goods store, where he Ten years later, in 1876, when Mr. Field was in pos- The dispute had been pending since 1881. 
worked three years, beginning at $1 per week, being session of an ample fortune, and had achieved a posi- Swan laid claim to having invented the 'parchment
advanced to $2 per week the second year and $4 the tion with which most men would have been content, ized 2aper in March, 1880. He filed his application in 
third year. At the end of his term April following, and the patent was 
of apprenticeship he went into busi- issued in October following. Edi-
ness for himself as a junk dealer son did not file his application 
and paper maker. until May, 1881, but he said that he 

In spite of one failure he made had made and used the invention 
enough in twelve years to be able as early as 1879. Edison asserted 
to retire from business. He was his claim under the provision of 
33 years old when he did this. law which entitles the inventor to 
When he was 21 he had married his product as soon as he discovers 
Miss Mary Bryan Stone, of Guil- it, and not from the date of his ap-
ford, Conn. , who died only a few plication for a patent. In 1881 
days ago, and by whom he had six Edison filed the following issues of 
children. interference : 

In 1853, a few months after he had " 1. A carbon formed from a 
retired from business for life, as he straight strip of cardboard paper 
had supposed, he became interested or parchment paper, and bent to 
in the subject of submarine tele- the form of an arch, hoop. or loop, 
graphy. It was brought to his at- and carbonized by heat while in a 
tention by a telegraph operator bent condition. 
named Gisborne, who had secured " 2. A carbon for an electric lamp 
a charter from the Newfoundland made of the carbonized parchment 
Legislature for a cable between St. paper. " 
Johns and New York. A cable was On these testimony was taken on 
laid across the Gulf of St. Law- both sides, and for a time a spirited 
rence after great difficulties. Mr. legal battle was waged. The West-
Field then induced Peter Cooper, inghouse people took an active 
Moses Taylor, Marshall O. Roberts, hand, for at that time they thought 
and Chandler White to join him in that the parchmentized p a p  e r 
the enterprise. A company was would continue to be of invaluable 
formed under the title of the New profit to t h  e m. But electrical 
York, Newfoundland and London genius was too fertile to stop short 
Telegraph Company. It was thir- at parchmentized paper as the best 
teen years after this before any material for incandescent lamps, 
results worth speaking of were ob- and in a year or two there were 
tained. This was the most remark- a half dozen new patents that were 
able period of his life. He bore up considered superior to it. Since 
against rebuffs of all kinds and that time the case has lagged, not 
financial disaster which would have being considered of any material 
easily subdued most men. He made commercial value. 
fifty journeys across the Atlantic on .. 0 • ... 
behalf of his scheme. A few great The DlalDeter of Fo]gorlteo;. 
men encouraged him. Mr. Thack- When a bolt of lightning strikes 
eray and John Bright were among a bed of sand, says an exchange, it 
them. In this country he found the plunges downward into the sand 
reluctance of the investing public for a distance, less or greater, trans-
even greater than in England. forming simultaneously into glass 
After a long series of dismal failures CYRUS WEST FIELD. the silica in the material through 
a cable was laid in 1858. Two ships, which it passes. Thus, by its great 
one coming from Newfoundland heat, it forms at once a glass tube 
and the other from Ireland, met and of precisely its own size. Now and 
spliced the ends together. Messages were sent over I he became interested in the plan of supplying New then such a tube is found and dug up. Fulgurites have 
the cable for a few weeks, and then it became useless. York City with rapid transit by means of the elevated been followed into the sand by excavations for nearly 

Undaunted by this failure, Mr. Field again went to · railroad system. Dr. Gilbert had been for some time thirty feet. They vary in interior diameter from the 
England in 1859 to make preparations for another at- I previously pushing this scheme, and to his efforts were size of a quill to three inches or more, according to the 
tempt to lay the cable. Mr. Field's company .had a il due the construction of the first portion of the present ' bore of the flash. But fulgurites are not alone pro
nominal capital of $1, 750,000, representing 350 shares of system, in Ninth Avenue. But it was not till Mr. duced in sand ; they are found also in solid rock�, 
$5,000 each. Mr. Field himself subscribed $440, 000. Field took hold of the enterprise that anybody realized though very naturally of slight depth and frequently 
Great Britain granted an annual subsidy of $70,000 and that this method of rapid transit would ever amount existing merely as a thin glassy coating on the surface. 
the United States an annual subsidy' of $70,000 for to anything. He interested Samuel J. Tilden and Such fulgurites occur in astonishing abundance on the 
twenty-five years. Both governments granted the use other capitalists in the undertaking, and the building summit of Little Ararat, in Armenia. The rock is soft, 
of ships of war in laying the cable. of the present main lines of elevated railway from the and so porous that blocks a foot long can be obtained, 

In 1865 the Great Eastern started to lay the cable. Battery to the Harlem River rapidly followed. This perforated in all directions by little tubes filled with 
When the cable had been laid 1, 200 miles from Valen- method of transportation has proved a great boon to bottle-green glass formed from the fused rock. 
tia, and only 600 more remained between it and Heart's New York City, and the stock which Mr. Field origi- .. I e o  .. 
Content, it was broken by a sudden lurch of the vessel nally bought for $14 a share went up to $172 a share The E]ectrlc-Llghted Bu oy Service in the Harbor 

and sank two miles and a half into the ocean. Re- Mr. Field afterward lost a considerable part of his for- of New York. 

peated attempts to bring the ends of the cable to the tune by the manipulation of prominent Wall Street In a recent article which appeared in these columns 
surface failed. The enterprise was abandoned for that operators in the elevated railway stocks, and the we commented on the Gedney's Channel buoy in
year, but in the summer of 1866 it was resumed. All stratagems employed in the management of the pro- stallation. The advantages of electrically lighted buoys 
honor was given Mr. Field after that notable July 27, perty and combinations of different interests. He are obvious. It is safe now for large steamers to enter 
1866, when the feat was finished.  Congress voted him finally retired from business in the summer of 1887. the harbor at night, picking their way along the chan
a gold medal and the thanks of the country. John although he still remained a special partner in the nel by the lighted channel buoys, and steamers fre
Bright, in Parliament, called him " the Columbus of bankin g and brokerage business of his son, Edward quen tly do so. Our allusion to the difficulties of main
modern times. " The Paris Exposition in 1867 gave M. Field. The disastrous failure of this house last taining the system referred to the troubles incident to 
him the Grand Medal. Other marks of appreciation year, and the subsequent confinement of the son in an all submarine cable work, especially where current has 
were the thanks of New York, with the freedom of the insane asylum, where he was at the time of his fathf'r's to be conveyed to floating objects and where absolute 
city and a gold snuff box ;  the �hanks of the Chamber death, undoubtedly had much to do with hastening ?ertainty of operation is a sine qua non. The !-1ystem 
of Commerce of New York, WIth a gold medal ; the the death of the father. IS an advanced one, and has our best wishes for its suc
thanks of the State of Wisconsin, with a gold medal ;  The lives of but few men afford illustrations of such cess. 
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INEXPENSIVE ELECTRIC MOTORS. other cell, and other springs are provided for estab-

We are pleased to notice that there is one concern in lishing connection between the copper and zinc plates 
this country having snfficient enterprise, and confi- with the binding posts on the motor b,ase, the latter 
dence in an appreciative public, to construct a line of being connected with the armature and field magnet as 
small electric motors which are electrically correct, in the other case. The double cells in which the elec
mechanically perfect, and well worth the price asked trodes are placed is made of insulating acid-proof ma
for them. One style sells for $1, another for $1. 50. terial, and the copper plate which lies at the bottom 
Both are complete with battery and chemi-
cals for charging the same. 

Fig. 1 shows the dollar motor, the battery 
being inclosed in the base; Fig. 2 shows the 
dollar and fifty cents motor, which is pro-
vided with two cells of battery in the base. 1 
Both of these motors are furnished with 
Siemens H-armatures, with adjustable com
mutator brushes, and with field magnets 
regularly wound and connected up in series 
with the armature. 

In the motor shown in Fig. 1, the field 
magnet consists of a pair of polar projections 
formed integrally with the magnet core and 
a single bobbin formed of 27 feet No. 18 
wire, A. M. W. G., wound on the core. The 
armature is 1%, inches in diameter, and the 
end pieces or polar extremities are % of an 
inch wide and Ys inch long. The portions 
on opposite sides of the armature shaft 
which receive the armatnre winding are 
H inch in diameter and i. inch long. The 
winding of the armature consists of 15 feet 
of No. 22 wire, which is wound on the core 
after the manner of a straight electro-mag
net, and the extremities of the wire are con
nected with a two-part commutator mounted 
011 the armature shaft. The commutator is 
formed of a cylindrical wooden core with 
two semicircular pieces of copper attached 

. to opposite sides thereof by clips projecting 
from the edges of the copper pieces and 
bent into the concaved ends of the wooden 
core. The commutator brushes consist of 
two copper springs looped at their outer 
ends and pivoted on wires running through 
the spool, the springs being pressed toward 
each other and into contact with the com
mutator cylinder by a rnbber band sur-
rounding both of the springs. 

The battery in the base of the motor 
consists of a copper pan provided with a 
central rivet extending upwardly and sur 
rounded by a piece of rubber tubing, a 
piece of thick loose felt and a zinc disk resting upon 
the felt, but out of contact with the pan and central 
rivet. To the bottom of the wooden base which forms 
the cover of the battery are attached two copper 
springs, one of which rests upon the zinc plate and the 
other upon the end of the rivet, thus establishing an 
electric connection between the two poles of the bat
tery. One of these springs is connected with one ter
minal of the field magnet, the other terminal of which 
is connected with one of the pivotal wires of the com
mutator spring ; the other pivotal wire is connected 
with the other spring. The 
battery is charged by plac
ing under the felt some 
powdered sulphate of cop
per and upon the top of 
the felt a little sulphate of 
zinc, then filling the cell 
up with water so as to im
merse the zinc. The bat
tery thus charged is suffi
cient to run the motor for 
two or three hours. The 
motor, however, is capable 
of withstanding the cur
rent of a much larger bat
tery, and if connected with 
such a battery it might do 
a considerable amount of 
useful work. 

The m o t o r s h o w n  in 
Figs. 4, 5 and 6 has a field 
magnet with double arms 
which are oblong in cross 
section and are wouud in 
the regular way. The ar
mature is of the Siemens H 
pattern, of small diameter 
but of considerable length. 
The commutator is like 
t h a t  already described. 
The field magnet is wound 

ONE DOLLAR ELECTRIC MOTOR. 

of each cell is furnished with an insulated rivet extend
ing upward through a hole in the zinc plate. 

The exciting material is carried in a blotting paper 
pad, shown in Fig. 6, one such pad being placed in each 
cell between the copper and zinc plates. The pad 
consists of three thicknesses of blotting paper fastened 
together by a row of stitching near the outer edge. 
The space between the middle and lower pieces of 
blotting paper is filled with pulverized copper sul
phate, the space between the middle and the upper 
pieces of blotting paper is :filled with zinc SUlphate. 

with 64 feet of No. 25 mag- INEXPENSIVE SIEMENS ELECTRIC MOTOR. 
net wire, 32 feet b e i n g 
wound on each arm of the magnet. The armature wind- I All that is necessary to start the battery is to place 
ing consists of 29 feet of No. 31 magnet wire, forming 100 these pads in the cells and pour in sufficient water 
convolutions. The central part or core of the armature to saturate them and effect a partial solution of the 
is -h inch wide, 1%, inch long and T� inch thick. The bat- salts contained in the pad. A dozen or so of such 
tery is a double one, and the under surface of the base pads accompany each motor and an extra supply can 
of the motor (which is of insulating material) carries a be pnrchased for a small price. 
spring which connects a copper plate at the bottom These little machines are safe and convenient, they 
of one of the cells with a zinc plate at the top of the illustrate many electrical principles and will serve a 

useful purpose in every family where young people 
and those that are older are to be instructed and 
amused. These motors could be used to considerable 
advantage in every school, however small or obscure, 
and certainly the price would be no bar to the estab
lishment of an electrical plant in any school without 
regard to the condition of the treasury. These little 

motors are made by the Electro Novelty 
Company, of Boston. 

. , . , .  
Isatlne. 

Isatine, called also artificial indigo, is a 
dark blue violet liquid ; it is destined, on 
account of its low price and the ease with 
which it is used, to play a very important 
part in dyeing vegetable fibers. 

Isatine can replace advantageously those 
colors which have been used to top natural 
indigo upon piece goods and yarns, and will 
give more or less heavy shades as desired. 
The shades thus obtained resist the action 
of the light, also alkalies and acids, and are 
remarkable for the ease with which they can 
be fixed upon vegetable fibers. The color 
can be diluted with more or less hot water, 
according to the depth of shade required. 
The liquid can be applied without mordant ; 
it is, however, preferable to add a little alum 
or other alumina salt, in order that the 
shade may be faster and more regular. 

For topping vat blues upon pieces or yarn 
the dye stuff may be used to great ad vantage. 
In its use the material is first dyed in a vat, 
is next treated with a mordant of alum or 
acetate of alumina and nitrate of iron, and 
finally dyed in a more or less concentrated 
color bath, varying also the temperature 
according to the shade desired. The color 
fixes better upon the fiber if the yarn or 
pieces bottomed with indigo are treated di
rectly with a mordant of alum and nitrate 
of iron instead of souring with an acid. The 
strength of the mordant should be regulated 
according to the depth of the vat blue. In 
fact, the lime should be neutralized by the 
mordant; if the latter is too strong, the color 
is fixed too slowly, and there is a loss of color
ing matter, but if too weak, the color goes 
on too rapidly and unevenly. To avoid 
these two difficulties it is very important 
to observe exact proportions, especially for 

lIght shades. For dyeing cotton and linen yarns, after 
boiling them out, they should be put in a lukewarm 
and weak color bath for light shades, or hot and strong 
bath for dark shade!;, and to the bath should be added 
alum or acetate of alumina in the proportion of 1 pound 
of alum for 200 pounds of yarn ; finally rinse with 
water. 

The nitrate and the pyrolignite of iron are the proper 
mordants for dark shades; these shades can be blued 
with soda, potash, soap, etc. Sumach can be placed 
ad vantageously on the bottom. Verdigris added to 

5 

the color bath gives a more 
intense blue, which dark
ens at the end of the dye
ing by contact with the air. 
An addition of aniline vio
let or fuchsine gives beau
tiful shades of dark violet, 
which are fast. A large use 
for the color is for dyeing 
fast blacks. Logwood and 
quercitron can then be 
used in connection with 
the color.-Indu.�trie Tex
tile ,. Textile Record. 

• • •  
TreatlDent 0 "  Erysipelall. 

Schneider (Centralblatt 
fur Chirurgie, No. 1518, 
1892) states that he has 
employed S a c  h s' treat
ment for erysipelas with 
almost invariable success. 
This consists in applying 
beyond the involved areas 
a ten per cent ichthyol 
collodion mixture. If the 
extremity is involved, this 
collodion is spread around 
the limb above the limit 
of the disease, forming a 
band about t w i c e  the 
breadth of the hand. It 
should be put on in a layer 

so thick that after drying it presents an appearance as 
though the limb were encircled with a broad bandage. 
In nearly all cases, when the inflammation reached 
the border of this �ollodion layer, it ceases to spread. 

Improvement follows in two or three days, the tem
perature drops, aud sympto!p.s rapidly subside. 

Schneider believes that collodion without ichthyol is 
as efficacious as the mixture suggested by Sachs. 
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A VISIT TO CHALCEDONY PARK, ARIZONA. 
BY H. C. HOVEY. 

Twenty years ago a miner who had been prospecting 
in Arizona gave me an oblong block of peculiarly 
marked agate. After letting friends cut off a dozen 
pairs of sleeve buttons from it, I had the rest of the 
block polished as a cabinet specimen. It was evidently 
a kind of petrified wood, and the donor told me that 
there were immense quantities of it in the region 
where he had been exploring. That same region is now 
known as the Chalcedony Park, and was mentioned 
to me by the railroad officials as being one of the most 
extraordinary of the many 
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tions the bold estimate of Mr. C. F. Lummis that the I No log, nor fragment, is limited to a single kind of 
extensive forest now hardened into stone formerly gem. Many are massive mosaics of all the kinds 
covered " hundreds of square miles ; "  and accepts named above. The material breaks pretty easily into 
without dissent the assertion of Mr. G. F. Kunz, that cubical forms, but it is extremely hard, and takes a 
there may here be seen at a glance a million tons of brilliant and durable polish. 
precious stones. A matter-of-fact visitor might say Under a magnifying glass the cellular structure is 
that the scene reminded him of a vast logging camp, plainly visible, and experts assure us that the ancient 
where the lumbermen had tossed the huge logs from forest was made up of trees analogous to our pines and 
their sleds at random, and then had gone away, leaving cedars. The region is decidedly volcanic, lava beds 
them to become rain-soaked and moss-grown. The and extinct craters being in sight in every direction. 
trees when standing were fully two hundred feet high ; �ome catastrophe doubtless felled the " forest prime
for even now their prostrate trunks measure, when val," which was subsequently buried in volcanic ashes. 

Floods of hot silicious 
wat3rs were poured over 
the ashes, possibly from 
geysers. The wood became 
water-soaked, and gradu
ally the silica took its place 
and s h a p e. The pure 
silica, as Mr. Kunz sug
gests, would form the lim
pid quartz, while the rich 
colors of red, brown, yel
low, and purple would be 
due to iron and manganese 
held in solution. I found 
one block of wood that 
had changed to solid iron. 

remarkable localities along 
the Santa Fe route. Hol
brook was the place where 
I was told to leave the cars 
and take a stage for the 
park. But there was no 
stage, and the sand storm 
that was raging at the 
time was such as no man 
who valued his comfort 
and safety was willing to 
encounter. Corrizo w a s  
somewhat nearer the park, 
but it was a mere watering 
station, with no houses nor 
conveyances. On stating 
the case to the conductor 
of the fast California ex
press, he kindly relaxed 
his rules and stopped his 
solid train of Pullman cars 
at " whistling post 233 " in 
the midst of the sage 
brush, and just at sunset. 
Pointing to a windmill 
near the horizon, he said, 
.. That is Adam Hanna's 
ranch, the only house with
in ten miles. May be you 
can get a horse there ; and 

PETRIFIED LOGS-CHALCEDONY PARK, ARIZONA. 

Spurring my horse from 
the valley to the summit 
of the mesa, mainly formed 
of light gray sandstone, 1 
followed a trail to its fur
ther side, where it is cut 
by a small canyon about 
fifty feet deep. And here 
is the Agate Bridge, the 
most wonderful object of 
its ki nd in existence. This 
unique bridge is simply a 
huge trunk spanning the 
canyon where it is sixty 

if not, you can foot it in the morning." The train 
rolled on and left me and my kodak alone in the wil
derness. 

After proceeding for about a mile the banks of an 
arroya were reached, usually dry as a tinder box, but 
now flooded by melting snOw. The stream seemed to 
be a moving quicksand, and varied in width from 
forty to two hundred feet. The ranch was on the 
other side of the stream ; but my halloo brought out 
the inmates, who directed me to a pile of drift wood, 
as the only means of crossing. Why Mr. Hanna does 
not occupy higher ground, near the railroad, and 
further his own interests, as well as those of tourists, 
by making regular trips to the park, was a matter 
not fully made clear. 

The ne�t morning, after an exciting episode, being 
nothing less than an attack on the lady of the ranch 
by a pair of savage coyotes, I started alone, on horse
back, for my destination. 

unbroken, from one hundred to one hundred and fifty 
feet. The peculiarity already hinted at is that these 
mighty trunks are as regularly severed into sections as 
if the work had been done by a cross-cut saw. The 
lengths vary from disks like cart wheels to logs twenty 
or thirty feet long, or longer. Twigs are found an inch 
through, and trunks ten feet thick. They lie at every 
angle ; parallel to each other, and at right angles ; 
singly and in great groups ; down in gulleys and perched 
like cannon on hill tops. 

And all these myriads of trunks, stumps, logs, 
branches and tiny twigs are solid stone. And on in
spection they prove to be precious gems of almost 
every known variety. Those that remain intact have 
been weathered to a dark red, rich brown, or sober 
black. But Time's relentless ax, aided by the geo
logist's hammer, has made havoc with so many of 
them that the ground is thickly strewn with their 

feet wide. The trunk it-
self is a hundred feet long, and tapers down from 
a thickness of five feet to a diameter of three 
feet. Its entire mass is made up of agates, jaspers, 
and other precious materials. At a point two-thirds 
of the way across it is fractured, whether naturally or 
by violence I could not determine. At the bottom of 
the canyon is a pool resorted to by the cattle of the 
plains, and around it grow the only living trees to be 
seen for miles. 

The task of selecting specimens from a million tons 
of gems is less easy than it is agreeable. Each crystal, 
or moss agate, or amethyst, or onyx, seems most de
sirable till it lies in your pocket or saddle pouch, and 
then others assert their superiority. At last my load 
was as heavy as could be managed on horseback. With 
reluctance I left the enchanted forest. made my way 
back to Hanna's ranch, crossed the perilous arroya, 
flagged an approaching train, gained permission to 

take my sackful of treas
ures on board, and sped 
on my journey, convinced 
11 h a t  whatever marvels 
may have existed in the 
days of the A r a b i a n  
N i g h t s' entertainments, 
none in these more mod
ern times could rival, in 
its way, the petrified forest 
of Arizona. 

A t t e m p t s  have been 
made, to a limited degree, 
to introduce agatized wood 
for ornamentation. The 
material, however, is so 
extremely hard as to re
quire special machinery 
for cutting and polishing, 
and we do not know of 
any company that has un
dertaken this work on a 
large s c a l  e except the 
Drake Company, of Sioux 

It was an easy trail, and 
the distance did not exceed 
seven miles. But it was a 
dreary ride over mesas and 
arroyas, with occasional 
glimpses of distant moun
tains. From the very start 
the road was lined by spe
cimens of agatized wood 
equal to the one I had 
been guarding for so many 
years. Now and then a 
petrified log, or solitary 
stump, were harbingers of 
what was to be seen fur
ther on. The term " park" 
is a misnomer : for there 
is no natural park here, 
nor has the hand of man 
done anything but to shat
ter the marvelous relics of 
dateless antiquity. The 
people of the vicinity al
ways speak of it as " the 
Petrified F o r e s t."  But 
that again is misleading ; 
for there is no forest, what
ever there may have been 
fifty centuries ago. It cer
tainly seems as if the place 
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. Falls, Dak. , specimens of 
whose work are on exhibi
tion at Tiffany's, in New 
York City. The largest of 
these is a block 36 inches 
in height, 41 X 34 Inches 

ought to be made a national park, and should be 
both better protected and more easy of access. As 
it is, the enchanted spot lies at the mercy of vandals, 
the only precaution against spoliation being a rail
road rule against shipping specimens from it in bulk. 

How shall the Chalcedony Park be described ? At 
first one gets the impression that it is a small affair, of 
perhaps fifty acres. Then he says that it must be a 
hundred. And after riding over its amazing ruins for 
many hours in succe�sion, he concludes that the area 
includes a thousand acres ; and finally he hardly ques-

diameter, and weighing 2'1 
fragments, from rocks like bowlders down to chips tons. Its entire top is beautifully polished, showing 
and minute splinters, that show their brilliant colors the many kinds of gems of which it is composed. The 
under the fierce Arizona sun with kaleidoscopic effect. Indian name for agatized wood is " Chinarump." For 
At every footfall you tread on gems, some of which centuries the aborigines have resorted to the Petri
might grace a ducal coronet, while the most plain and fied Forest for materials from which to make the 
least attractive would be worthy of an honored place precious arrow tips so greatly admired by collectors. 
in the finest cabinet. There are no rubies, sapphires • I . '  • 
nor diamonds here (as has been incorrectly reported), THE- dynamo is replacing the battery to such an 
but the amethyst abounds, and the red and yellow extent in telegraphy that its use will, it is thought, 
jasper, chalcedony of every hue, the topaz, the onyx, be universal in a few years. It is both cheaper and 
the carnelian, and every imaginable variety of agate. i more efficient. 
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The Great Suspension Bridge betW"een Ne_ York 
and Brooklyn. 

We are indebted to Charles C. Martin, chief engineer 
and snperintendent of the great bridge, for the follow-
ing : 

DETAILS OF CONSTRUCTION. 
Construction commenced J annary 3, 1870. 
Size of Brooklyn caisson, 168 X 102 feet. 
Size of New York caisson, 172 X 102 feet. 
Timber and iron in caisson, 5, 253 cubic yards. 
Concrete in well holes, chambers, etc. , 5, 669 cubic feet. 
Weight of New York caisson, about 7,000 tons. 
Weight of concrete filling, 8,000 tons. 
Depth of tower foundation below high water, Brook

lyn, 45 feet. 
]!)epth of tower foundation below high water, New 

York, 78 feet. 
Size at high water line-of New York tower, 140 X 59 

feet ; of Brooklyn tower, 140 X 56 feet. 
Size at roof course-of N ew York tower, 136 X 53 feet ; 

Brooklyn tower, 136 X 50 feet. 
Total height of towers above high water, 272 feet. 
Brooklyn tower contains 38, 214 cubic yards of masonry. 
New York tower contains 46,945 cubic yards of masonry. 
Size of anchorages at base, 129 X 119 feet. 
Size of anchorages at top, 117 X 104 feet. 
Height of anchorages, 89 feet front, 85 feet rear. 
Weight of each anchor plate, 23 tons. 
Length of river span, 1, 595 feet 6 inches. 

" each land span, 930 feet. 
" Brooklyn approach, 971 feet. 
" New York approach, 1, 562 feet 6 inches. 

Total length of bridge, between Park Row and Sands 
Street curbs, 6, 016 feet. 

Total length of structure between Center and Concord 
Street curbs, 6, 952 feet 6 inches. 

Width of bridge, 85 feet. 
Height of roadway at towers, above high water, 119 

feet 3 inches. 
Height of towers above roadway, 152 feet 9 inches. 
Clear height of bridge in center of river span, above 

high water, at 90' F. temperature, 135 feet. 
Grade of roadway, 3\i feet in 100 feet. 
Maximum grade of railway, 3% feet in 100 feet. 
Number of supporting cables, 4. 
First wire was run out May 29, 1877. 
@lable making began June 11, 1877. 
Diameter of each cable, 15% inches. 
Length of single wires in cables, 3, 579 feet. 
Total length of wire in 4 cables, 14, 361 miles. 
Each cable contains 5, 296 parallel, galvanized steel, oil

coated wires, closely wrapped to a solid cylinder. 
Weight of wire, nearly 1 pound to 11 feet in length. 
Weight of 4 cables, inclusive of wrapping wire, 3, 588Yz 

tons. 
Ultimate strength of each cable, 12, 200 tons. 
Bridge opened for pedestrians and vehicles May 24, 

1883. 
Railway opened to passengers September 24, 1883. 
Cost of bridge at completion, exclusive of land, 

$9,000, 000. 
Total cost to April 1, 1884, $15, 552,878. 

DETAILS OF OPERATION. 
From opening of railway, September 24, 1883, to Janu

ary 1, 1892 : 
One cable-hauling engine, 30 in. diameter, 48 in. stroke. 

Speed, 70 revolutions per minute: 
One cable-hauling engine, 26 in. diameter, 48 in. stroke. 

Speed, 70 revolutions per minute. 
One cable-hauling engine, 22 in. diameter, 36 in. stroke. 

Speed, 80 revolutions per minute. 
Greatest indicated H. P. observed, 1,093 '15. 
Least indic3ted H. P. observed, 65 '6 negative. 
Speed of hauling cable, 10� miles per hour. 
Hauling cable, lYz inches diameter, 12,000 feet long. 

" No. 1, used 1, 140 days, hauled 22, 142,706 

" 

" 

" 

ton miles. 
No. 2, used 607 days, hauled 25,492,892 

ton miles. 
No. 3, used 393 days, hauled 20, 395,073 

ton miles. 
No. 4, used 356 days, hauled 18,923, 469 

ton miles. 
" Nos. 5 and 6 are still in use. 

Weight of cars-12 cars, 8 tons each, used to March 5, 
1887. 

" " 

" " 
" " 

12 cars, 10 tons each, used to October 
29, 1890. 

48 cars, 17 tons each, in use. 
12 " 19 "  " 

Numliler of cars in service, 60. 
Number of cars in use during rush hours, 48. 
Largest number of round car trips per day-April 30, 

1889-2, 159. 
Next largest number of round car trips per day-De

cember 31, 1891-2,014. 
Total number of round car 

trips made by cable . . " . . .  3,477, 000=7, 388, 625 miles. 
Total number of round car 

trips made by locomotives 78, 574= 166,970 miles. 

Total number of round car 
trips. . . . . . . . . . . . . • . • . . . . • . 3,555,574=7,555,595 miles. 

J titutifit �mtrital. 
Each car is moved by cable 2% miles in making one 

round trip. 
Weight of each locomotive, 22 tons. 
Number of locomotives in service, 6. 
Number of locomotives in use during rush hours, 5. 
Shortest headway between trains, lYz minutes. 
Total number of rail way passengers carried, 224, 077, 923. 
Total number of railway passengers carried for last 

12 months, 39,890,205. 
Largest number of railway passengers for one month

October, 1891-3, 623,016. 
Largest number of railway passengers for one day

April 30, 1889-159, 259. 
Total number of foot passengers to June 1, 1891, 

28, 171,839. 
Largest number of foot passengers in one month

June, 1883-909, 100. 
Largest number of foot passengers in one week-the 

last week in May, 1883-668,456. 
Largest number of foot passengers in one day-on 

May 27, 1883-163,000. 
• • • • • 

Progress of the Maryland Steel Company. 

A correspondent of Engineering thus describes the 
recent visit of the members of the American Institute 
of Mining Engineers to the above works, at Sparrow's 
Point, near Baltimore : 

This is really a part of the Pennsylvania Steel Com
pany, and bids fair to be the largest part. That com
pany having obtained an interest iu the celebrated 
Juragua mines in Cuba, looked to a location for man
ufacture on tide water. They accordingly secured 
1,000 acres about nine miles �from Baltimore, in Chesa
peake Bay, and have labored since 1887 to put it into 
shape, .with most gratifying results, for they have 
probably one of the finest Bessemer works in the 
United States, while the outlook for the future is even 
more remarkable. The works have deep-water navi
gation, which not only brings. their ore, but enables 
them to ship to all coast points and to South America 
at a minimum expense, and in addition they have con
structed a railroad to Baltimore which gives them 
access to all interior points. 

The manufacturing plant at the present time con
sists of four blast furnaces, of which three have been 
in operation, and the fourth is ready for work at any 
time, furnace C being the only one in blast at present; 
a Bessemer plant and rail mill ; the marine depart
ment or shipyard, machine shop, pattern shop and 
foundry, partly completed and in operation. All the 
buildings and other improvements on the property 
have been placed here since the Pennsylvania Steel 
Company commenced operations in 1887. 

Of the piers, No. 1, 40 ft. wide and 600 ft. long, was 
built in 1887 ; No. 2, finished in 1890, is 900 ft. long and 
100 ft. wide. These piers, which will accommodate six 
steamers, are designed chiefly for the handling of car
goes of iron ore and for shipping the products of the 
works ; they will be equipped with the most approved 
appliances for this work. 

The four furnaces now built are each 85 ft. high and 
22 ft. bosh. The blast is supplied by double vertical 
condensing engines, built from designs of the com
pany. The blowing cylinders are 84 in. in diameter 
and 60 in. stroke, and steam is supplied by Babcock 
and Wilcox boilers, 4,000 horse power being allowed 
each pair of furnaces. There are four Whitwell stoves, 
70 ft. high and 22 ft. in diameter, for the hot blast to 
each furnace. 

The Bessemer plant is arranged to work either with 
direct metal from the blast furnace or with remelted 
metal from the cupolas, and is designed for four 18-
ton converters. Along the line of the stock house 
electric cars are run on a depressed track to convey 
the stock barrows to the hoist, thus saving the labor 
of wheeling. A casting was made while the part,y was 
there. The moulds were placed in vertical position on 
cars specially designed for the purpose, and the ladle 
is hung over the cars, which are moved mechanically 
under it to be filled ; hence a pit is not required, which 
seems a great improvement. The ingots are stripped 
by a double vertical stripper and taken to two blocks 
of pit-heating furnaces. 

The blooming mill is of the " two-high " reversing 
type, with rolls 36 in. in diameter, driven by a pair of 
42 in. by 60 in. reversing engines. Beyond the rolls is 
a hydraulic shear for cutting off the ends of the blooms. 
The blooms pass direct from the blooming mill table 
through the shear to the rail train, where they are 
rolled into rails without reheating. 

The rail train is " three-high," with rolls 26 in. in 
diameter, driven by two 48 in. by 66 in. Porter-Allen 
engines. One engine will drive this in case less power 
is needed, and the train is fitted with tables for hand
ling the bars from the different passes mechanically, 
and is arranged for turning out finished rails six 
lengths (180 ft. ) each. The six-length rails are rolled 
on the lighter sections, the number of lengths being 
reduced as the weight of the section increases. The 
object is to keep the weight of the ingots uniform, 
Beyond the rail train are the sawing, straightening 
and drilling appliances. 

In cooling, the rails do not touch each other. Hence 

rJ ULY 23, 1 892. 
there is little straightening required. In fact, one 
is impressed with the many devices to facilitate the 
work and to reduce the handling of the material to a 
minimum. 

On that portion of the property lying east of the 
Bessemer and rail department an extensive plant 
of open-hearth furnaces is projected, the product of 
which will be distributed among the blooming mills, 
plate and structural shape mills to be erected in con
nection with them. 

The marine department, although not complete in 
its varied details, is in active operation. On the fitting
out pier, alongside which vessels will be taken as soon 
as launched, to receive their machinery and outfit, is 
being erected a machine shop, also hoisting shears of 
100 tons capacity. The other buildings comprise the 
tool shed, smith and machine shop, joiner and paint 
shop, and dry house. There are now completed four 
slips for vessels 250 ft. to 300 ft. long, others for larger 
vessels to be added as required. One steel seagoing 
tugboat has . been recently completed and is now in 
active service ; another is nearly finished. A side 
wheel steamer 210 ft. long and a propeller steamboat 
305 ft. long, for the service of the Baltimore Steam 
Packet Company between Baltimore and Norfolk, are 
under way. 

The machine shops, one section of which is now 
erected and partly in operation, are intended to pro
duce the apparatus required for the extension of the 
manufacturing plant and the engines and other ma
chinery required by the shipbuilding department. 
The present shop is one of thIlile bays, of which 
the other two will be used as erecting and light tool 
shops. 

In this building heavy castings for the works and 
for the vessels at the shipyards are being made 
daily and handled by hydraulic cranes, to be aided 
by a 50-ton electric traveling crane which is nearly 
completed. 

A brick manufactory with a daily capacity of 25,000 
is operated by this company, and on the property is 
located a lumber company manufacturing 250, 000 ft. 
per day. The buildings have been constructed with a 
view to extension, and reflect the greatest credit on 
their designers. This inspection closed the day's ex
cursion, and there was yet another trip to be chron
icled, and that was to Indian Head on the day follow
ing, to see the United States proving grounds, to wit
ness some tests. Shots were fired from the rapid-fire 
guns and from the 6-in. and 8-in. rifles. The 6-in. 
shot passed through a Carnegie 6-in. plate. The 
smokeless and cocoa powders were examined, and from 
thence the party visited the United States Navy Yard 
at Washington, to see the gun shops, and to admire 
the lathes and rifling machines for guns from 6 in. to 12 
in. These guns were shown, in various stages of com
pletion, and the heart of the American citizen dilated 
with pride, and he felt almost like wishing for a war to 
show foreigners what an American gun can do when 
needed. 

The arrangements for this meeting, it may be said 
in closing, were most carefully planned and completely 
carried out. The local committee covered themselves 
with credit and deserved all the thanks they received. 

Their souvenir book giving an account of Baltimore, 
its industries, its geological characteristics, and accom
panied by an excellent map of the city and a geologi
cal map of the section, was a work of care and was 
greatly appreciated. It will, undoubtedly, find a per
manent place in the libraries of the members, and re
mind them that the Baltimore committee are men to 
be proud of. 

-----------..� . .. �.�.------------
A. Klngdolll In Ohio. 

Zoar, 0., is the abiding place of a mystic band of 
German communists who. hold all property in com
mon, the place being a miniature kingdom within 
itself. The people, who call themselves Zoarites, own 
7,000 acres of land, which all lies in one body, about 
half of the tract being in a high state of cultivation. 
The original Zoarite purchase was 10,000 acres, but 
3,000 have since been sold at a high figure. Every 
article, implement, device, contrivance or machine 
used, wrought with or employed in Zoar, is of Zoarite 
manufacture, and the same may be said of every article 
worn or eaten, with the exceptions of coffee, tea and 
spices. 

The shoes the Zoarites wear are made by their 
own shoemakers from leather prepared by their own 
tanners, from hides taken from cattle bred and raised 
on the great community cattle farm. The coal which 
warms them and cooks their food is dug from their 
own mines, and is burned in stoves cast in their own 
foundry from iron smelted in their own furnaces from 
ore found in abundance on their own lands. They 
have community tailors, bakers, weavers, butter mak
ers, cheese makers, and all other useful artisans and 
tradesmen. The tailor uses nothing but Zoarite cloth 
made by the Zoarite weaver from wool sheared from 
Zoarite sheep. The same may be said of the whole 
catalogue of manufactures, which certainly gives to 
Zoar distinctive characteristics unknown to any othet 
American city or community.-St. Louis Republic. 
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THE WATER LILY HOUSE AT OW. The original plans of the Texas were made by Eng- Richmond, Va. , but will be placed on board at the 

This house, at the Royal Botanic Gardens, about lish designers, but they have received so many succes- Norfolk Navy Yard. 
six miles from Hyde Park, London, is at its best any sive alterations that but little has been left of the Aside from the delay in the construction of the vessel 
time between the middle of July and the end of Sep- special features at first contemplated. She will be a from the changes found necessary in her plans, far 
tember. The N ymphreas occupy the whole of the large steel-armored twin-screwed vessel, of 6, 335 tons normal more time has been required for the work from the 
circular tank, with specimen plants of hedychiums, displacement, driven by two sets of triple expansion fact that the Norfolk Navy Yard, which was selected 
sugar cane, sagittaria, and clusia round the margin. engines, capable of developing 5,800 horse power with as the place of building, was but poorly supplied with 
The iron rail which encircles the tank is partly covered natural draught and 8, 600 with forced draught. the required facilities for the construction of so large a 
with the stems, leaves, and flowers of Batatas panicu- The vessel will be 290 feet long, 64 feet 1 inch broad, vessel. Large additions have, however, been made to 
lata, and the narrow shelves against the sides of the and have a mean draught of 22 feet 6 inches when car- the plant and equipment at this yard, thus affording 
house are covered with soil one foot in depth, in which rying about 500 tons of coal, with a bunker capacity for additional facilities for the buJ.l.ding and repair of war 
a collection of tropical gourds is planted. The vine of 450 additional tons. The main armament will consist vessels in the future. 
the gourds is trained to wires running below the roof, of two 12-inch breech-loading guns, each weighing 4676 • , • I .. 
and the effect of their large and sometimes bright col- tons, mounted in two turrets en echelon, one being on com.pre88ed &Ir L ocom.otlve. 
ored fruits as they hang over the water lilies is partic- the starboard side aft, the other on the port side for- The Street Railway Review describes as follows a 
ularly good. Along with the gourds grow such hand- ward. The secondary battery will consist of four six- compressed air locomotive that is reported to have been 
some flowering creepers as _Solanum Wendlandii, the pounder and four three-pounder rapid-firing guns, successfully used for several months in the interior of 
best of all tropical solanllms, passifloras, ipomceas, with four 47 mm. Hotchkiss guns, all mounted on the the old Eagle Mines, near Pittsburg. This locomo
Aristolochia elegans, A. ridicula, Clitoria ternata, Big- gun deck behind l �-inch plating, two Gatling guns, tive was built by H. K. Porter & Co. , of Pittsburg. 
nonia Tweedieana, Beaumontia grandiflora, Allaman- and two 37 mm. Hotchkiss guns, mounted on the . Generally the construction is the same as a steam 10-
das, etc. In tanks in the corners of the house are bridge, the same in the military tops, and two three- cOIIlotive, with the omission of the boiler and water 
Nelumbiums, Cyperus papyrus, Amorphophallus cam- pounder rapid-fire guns on the flying bridge. There tank, these being replaced by two large cylindrical 
panulatus, and other large and remarkable moisture- will be six torpedo tubes, one in the bow, one in the tanks holding the compressed air. These tanks are 36 
loving plants. The collection of N ymphreas is a stern, and two on each side ; a strong ram bow adding inches in diameter and 16 feet long. The connection 
rich one, and we have counted, says the Gardeners' to her offensive powers. of the air reservoir with the cylinders is simple, and no 
Chronicle, over a hundred expanded flowers in this The turrets will be armored with twelve inches of difficulty is experienced from freezing either in summer 
tank on a July morning at about eleven o'clock, steel and their bases inCllosed by a diagonal redoubt or winter. '.rhe locomotive carries air at 500 to 600 
when the whole of the kinds are in " blow." Blue, pur- armored with 12 inches of steel, which also will prot.ect pounds pressure, but ordinarily the pressure varies 
pIe, red, rose, white, and yellow colors are among the hydraulic machinery for working the guns, and the I from 250 to 450 pounds. 
them. The gourds comprise Luffas, including the smoke pipe casings. A belt of steel armor 12 inches In the mine where the locomotives run, the grades 
Sooly Qua, L. egyp- are v a  r i e d . The 
tiaca, w h i  c h h a s largest up-grade is 
fruits five feet long, 1, 200 feet at 17:) per 
and which are shown cent, but varying to 
in the picture ; Lage- 5 per cent. Curves 
narias, such as L. average 25 feet ra-
gigantea and L. vul- dius, but 17 feet are 
garis, C u c u r  b i t  a successfully round-
m a x i m a ,  Cucumis ed. An o r d i n a r y  
sikkimensis, s n a k e day's work of 20 '5 
a n d  adder gourds miles, or thirty-one 
(Trichosanthes), the round trips, does not 
wax gourd, and nu- develop more than 
merous other kinds. half the power of the 

T h e  h o u s e  w a s  motor. O v e r  t h e  
built in 1853 for the longest e n t r y  up 
Victoria regia, which m a x i m u m  s h o r t  
was grown there un- grades of 5 per cent 
til the present Vic- from eight to eleven 
t o r i a h o u s e  was cars are hauled each 
erected some twenty trip, the weight of 
years a f t e r w a r d .  the car being 1 , 250 
Since then the "Old" pounds and of the 
lily house has been load 3, 360. 
devoted to the Nym- T h e  a v e r a  g e 
phreas, which do ex- charge of air doing 
tremely well in it. this work was 334 
Its dimensions are 44 pounds, running the 
feet square, with a pressure down 193 
porch on the south pounds and having 
s i d e .  The· roof is 141 pounds pressure 
span, about 20 feet left at the end ot 
high in the middle, each trip. 
and the whole of the The air is com-
framework is of iron, pressed by a N or-
resting on a thick walk c o m p r e s s o r  
stone base. It is an (made by the Nor-
extremely light and, walk Iron Works, of 
at the same time, a WATER LILY HOUSE AT KEW ROYAL BOTANIC GARDENS. S o u t h  N o r w a l k, 
strong and elegant Conn.), and situated 
structure. The tank is circular, 36 feet in diameter, 2 thick, extending 2 feet above the designed water line, I for convenience 2,400 feet from the charging point of 
feet deep, with a leaden bottom. Two rows of hot 4� feet below it, and 116 feet in length, will protect the the engines. No loss of pressure is noticeable, although 
water pipes run through the water, and there are six boilers and engines. A protective deck of 12-inch steel the air is conveyed through 3 inch pipes. The time for 
rows of 4 inch pipes all around the sides of the house. will be laid above the armor belt. Beyond this belt it charging is one minute. 
The Nymphreas are grown in large pots, except N. will be inclined toward the extremities and sides, and If charged to 500 pounds, the engine can make a dis
zanzibarensis, which is planted in a circular brick bed will be 3 inches thick on the slopes. At the ends of the tance of 17:) miles, doing heavy work, and it is practi
in the center of the tank. The water is kept at a tem- belt will be diagonal armored bulkheads of 6-inch cable to make a running capacity of 4 miles with one 
perature of about 70° Fah. thronghout the summer. steel, pointed toward the bow and stern, whose oblique charge. The compressed air locomotive is peculiarly 
The house is shaded with thin canvas blinds only in surfaces will afford additional protection. fltted for this work, inasmuch as the narrow quarters, 
very bright weather in the middle of the day. These The hull is of steel throughout, and built on the cel- short curves, presence of flre damp, water seepage, and 
are, roughly, the essential conditions which produce lular system. . A double bottom extends under the ventilation require a motor fulfilling most. difficult con
the really delightful display of moisture-loving tropi- engines, boilers, and magazines, and is divided both 

I 
ditions. The air locomotives are built in various sizes 

cal vegetation represented in the woodcut. longitudinally and transversely into numerous water- of cylinders, from 5 to 10 inches in diameter. The 
• I • I .. tight compartments. There are 129 of these compart- smaller sizes will run on 16 pound rail in 4 foot entries. 

The Battleship '.I'exas. ments, all connected to steam and hand pumps by an The larger sizes require 20 to 30 pound rail and 476 foot 

. . .  ' . 
The progress made for the past four years in adding extensive drainage system, thus minimizing the disas- entries. 

cruisers, gun boats, and monitors, or harbor defense I trous effects of the ram and t:)rpedo. The boilers and 
vessels, to our navy, has been highly gratifying, and engines are to be in six water-tight compartments Straw Bleachillg. 

there is no room for doubt that the great body of the below the protective deck, three on each side, with a Place the straw in tubs of whitewood, pour over it 
American people now look with exceeding satisfaction central passage providing protective communication hot water, and allow it to stand for 24 hours. Pour off 
upon the highly efficient fleet of modern war vessels between the extremities of the ship. Above the turrets the water and run in a lye made from 1 pound potash 
which we at present possess. The building of battle- will be a flying deck for navigating the ship, on which in 3 quarts of water, and after standing a short time in 
ships proper, however, has been a slower work, such boats are stowed. Two second-class torpedo boats this, place in a boiler and boil up for 9 hours, adding 
vessels, according to the most recent method of classi- will be carried in addition to the usual comple- water from time to time to make up for that which is 
fication, being designed to carry guns of the heaviest ment. lost by evaporation. Wash well with water, give 
caliber, and be protected by an armor which will resist The ship will be lighted throughout by electricity, another boil in lye of half the strength of the last, and 
the projectiles of similar guns on an enemy's vessels. and will carry two powerful electric search lights and wash well. Then prepare a liquor of chloride of lime 
The launch of the battleship Texas, therefore, at the two smaller search lights for boat use. She will be (bleaching powder) of 1 to 2 degrees Tw. ; pour this 
Norfolk Navy Yard, on June 28, attracted wide atten- used as a flagship, and will carry a complement of 368 over the straw, and allow it to stand for 24 to 36 hours, 
tion, forming a subject of pleasant comment by the officers and men, her spacious decks affording much or until it is perfectly bleached. Rinse the straw well 
press generally throughout the country, without greater accommodation and comfort for the crew than in several waters, and expose it to air until all traces of 
regard to politics, while the launch itself was wit- is possible on cruisers. Her machinery is being built chlorine have disappeared. The straw is then ready 
nessed by some twelve thousand persons. by the Richmond Locomotive and Machine Works, of for use. 
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RECENTLY PATENTED INVENTIONS. 

Engineering. 

FIRE ENGINE PUMP.-Truckson S. La 
France. El mira. N. Y. A double -act ing u pright pump 
is, by this invention, provided with a novel casing and 
arrangement of the inlet and outlet passages with the 
pllmp harrel, double sets of valve chambers being ar· 
ranged in the front or accessible side of the pump 
caSIng and cl osed by 8epara.te lid8, with all  the valves 
grou ped in close relation with each other, and so that 
either end sets of valves are readily accessibl e wi thout 
disturbwg the end covers of the pump barrel and its 
casing. The valves and interior mechani�m are thus 
made conveniently accessible when repmr or adjust
ment is necessary. The i nvention also includes a solid 
head and bucket plunger. 

BRIDGE.-Thomas H. Kosure, Farmers
ville, Texa8. A sllspension bridge. in which the prin
cipal member. are constructed of wire cables u nder 
tension, ;s provided by this invention, the cables being 
made of straight strand. of wtre twisted at the time 
the ,bridge is  constructed. The cables are run hack 
and forth from one anchorage point to a turnbuckle 
nntil enough stranrls are laid for a cable for one sec
tion, and from that turnbuckle the strands are then 
laId to tbe next for the next section, etc . . the screw
eyes of the turnbuckles being finally turned i n  oppo
site 'directions to twist the strands and tighten the 
cable between its anchorage points. The i m provement 
is mamly designed for use in butlding small, light 
aDd strong bridges for public roads, etc. 

SMOKE CONSUMING FURNACE. - Ed
ward Cartwright, Wilber, Neb. This furnace ha. an 
outlet flue. curved from the side walls of  the fire box 
through a horizontal arc of n i nety degre�s, and havtng 
greater vertical depth along the  outer or longer a rc th"n 
i t  has along the mncr or shorter arc, 1 he pecn l iar shape 
and arrangement of this discharge cond u i l  making 
avail able tbe effects of refiection and concentration of 
heat in a manner designed to completely consume the 
smoke without the aid of a blast. This furnace is de
signed to  he especially nseful in heating steam boilers 
in smelting and other me tal l urgical operatiuns. 

Railway Appliances. 

CAR AND HOSE COUPLING.-John H. 
Carrol l, De Smet, South Dakota. This is a combination 
device i n  which the hose coupling for the air brake is 
unite.l with an improved car coupling, the coupling to· 
gether of two cars simultaneously effecting a coupling 
ot  the hose sections on the coupling heads. The car 
coupling head is pivoted to swing laterally and connect 
with a mating coupling head, while a hose coupling hal f 
section is positively held npon the car con piing head, 
anrl movable illto position to couple in response to a 
corresponding movement of the car coupling head, be
ing adapted to couple with a mating hose coupling sec· 
tion of the oppos ing car. 

Mechanical . 

DRIVE CHAIN. -West .Dodd, Sac City, 
and Arthur T. Martin, Clinton, Iowa. The link of this 
chain has a book at olle end and an eye at the other, 
with radial flanges at the ends of its shank near the 
hook and eye. A cbain made with tbese links is de· 
signed to be perfectly fiexible, making a secure driving 
connection with the wheel or wheels, around which it 
may he passed in any direct.ion. The chain can also be 
crossed to reverse the motion of the shafts, and can be 
conveniently u sed to connect wheels or pnlleys at any 
desired angle by means of loose guide wheels or 
Idlers. 

EQUALIZING LINKS.-Thomas Murphy, 
Sewickley, Pa. This invention provides " metbod of 
and apparatus for equal tzing the members or l inks used 
in deep well drill ing machines, etc., to prevent the 
links from breakicg when subjected to a heavy .train or 
sndden jerk. The lengths ot two sides of a link are 
equalized by subjecting two connected links to the ac· 
tion of heat and at the same time .training the links 
apart until the two sides or mem bers are of equal 
lengths. and then permitting the l inks to cool while 
nnder strain, the heating and stretching process being 
continned unti l  tbe reins of each of the jars are 1)f jthe 
BRme length. 

WATER MOTOR.-Benjamin S. Part
ridge, Jacksonvi l le. Fla. This is a device adapted for 
attachment to artesian wells, and designed. with a low 
pressure of water, to afford a high degree of power. 
Opposing cylinders, with pistons connected by a power 
rod, are arranged opposite spaced valve chee.ts in which 
are oscillating valves connected with a spring-pressed 
and longitudinally movable rod operated from the 
power rod, there being spring catches for temporarily 
locking the valves, and meam for operating the catches 
from the spring- pressed rod. The invention also in· 
cludes various other novel features. 

MACHINE FOR CARROTTING FUR.
John H. Sander�, New York City, and James E. Car
l in, Brooklyn, N. Y. This is Ii simple and rapidly 
operating machine adapted to flt furs for use in bat 
making more perfectly than the work can he done by 
hand, and which is also constrncted to deliver a fine 
spray of the carrottlDg hquid npon the fur and save 
the surplus sol ution, so there will be no waste. The 
machine comprises a pair of feed rollers. adjacent to 
and parallel with which is a revoluhle brusb, an atom. 
izer delivering between the brush and rollers, and a 
blower connected with the atomizer. 

PUMP.-Robert H. Raprager, Lakota, 
North Dakota. All the pumping parts of this pnm p 
are designed to be below the surface of the water. and 
thereby be protected from freezing, the improvement 
being especially designed for double-acting pumps for 
use in a cold climate. 1'he pump is very simple ID 
construction and easy in operation, and has two 
plunger barrels conuected with each other at their bot
toms, inlet and outlet valves being arranged in the up. 
per ends of the barrels, there being an ou tlet pipe 
formed with a casing, into which discharge the outlet 
valves, various other novel 'eatures being also incl uded 
in the invention. 

J citutific �tutricau. 
CLAy .CONDUIT MACHINE.-James J. 

Powers aDd Robert Van Buren, Ncw York City. The 
economical working of clay conduit. for electrical 
wires and other nses is the purpose of the machine pro
vided by this invention. The machine has a power 
cylinder, below which is a moulding cyl inder, the pis
tons in the cylinders being connected, while a spider is 
locked to the lower end of the cylinder by a bayonet 
joint, there beinl: means for relcasing the spider by 
the descent of the pistons. An inclined filling cylin
der , in which Is a follower, communicates with the 
moulding cylinder. Longitudinal passages of the elec
trical conduit are formed In the compressed clay, which, 
when discharged from the moulding section, only re
quires drying, baking and glazing, to make a perfect 
condU it section. 

WOOL WASHING MACHINE. - Walter 
T. Forbes, A tlanta. Ga. A box·like receptacle, with a 
feed opening at one end and discharge openings in the 
bottom of its opPosite end. has suspended in it a per. 
forated trongh with discharge portions projected 
through the rlischarge openings in the box. A con· 
veyer is journaled in the trough, to convey the wool 
from the feed end to the discharge end, there being also 
a spray pipe counected with a scour-holding tank, and 
the apparatus is designed to qnickly and effectively 
separate dirt and greasy matter from wool without in
juring it. 

Agricultural. 

POTATO DIGGER.-David Livingston, 
Thornville, Ohio. This machine has a shovel of novel 
construction. which, as the machine is drawn oVt::r the 
g-round, clears itsel f  in all kinds of soi l ,  whether wet or 
d ry or weedy, and enables the operator ILlso to con
veniently cut off weeds and tops and roots. The 
s hovel lifts the potatoes with the dirt in such a way that 
the dirt loosens and flLlIs away and the potatoes are left 
on top of the J!l'onnd in a convenient position for the 
pi cker. 

HAND CULTIVATOR.-Tyree T. Rodes, 
Paris,IMo. This i. an implement of very l ight and .im· 
pIe constrnction, which can be operated to close its 
jaws or to open them any desired distance to cultivate 
at each side of small plants. The teeth are ra:idly se· 
cured to the two jaws, which are o pened and closed by 
a handle, and the teeth are long, sharp and hook
�haped at 1 heir outer ends. in spreading or opening 
the jaws, they open with mathematical precision, and 
the implement IS very compact. 

STOCK FEEDING RACK. - Henry G. 
Chamherlain, I Ridgeway, Wis. Tbis is an improved 
rack designed for nse in the stable, or in the pasture or 
farm yard, for feeding grass, fodder, grain, roots, etc" 
permitting the stock to feed readily and at the same 
time preventing any waste. Slidinlr gates regulate 
the quantity of feed passed to the feed tronghs, the 
gates being adjusted according to the natnre of the mao 
terial fed, while the arrangement is snch that none of 
the feed is liable to be drawn out or dropped u pon 
the ground. Continnattons or extensions of  the roof 
of the rack are also provided for ao a protection to the 
stock from the sun and rain. 

MILK COOLER.-Samuel W. Tobey, 
Fairfield, Neb. A tank is centrally arranged within a 
double-walled hox having suitable covers, an inlet 
pipe having its inner end arranged transversely in the 
tank bottom and provided with a series of holes, while 
its outer end is provided with a fnnnel, there being 
discharge and overfiow pipes leading from the tank, 
through which running water is allowed to pass. Pro
vision is made for a free circulation of ai r around the 
tank, and there Is no chance for impure air to come i n  
contact with the milk o r  cream, while the Imilk i s  
cooled from the bottom toward the top, thus insuring 
the rapid rise of the cream. 

Ml8cellaneo us. 

SWING JOINT FOR BRACKETS.-Henry 
P. Drew, New York City. 'fhis is a cheap, sub.tantial 
and shapely swing joint connection for gas pipe •• 
adapted to pass a large vol ume of gas, and which may 
he readily converted into an electrically insulated swing 
joint for use where electric lights are combined with 
gas fixtures. It has two cupped section. with branches 
perforated and threaded to recetve pipes, and fu rthet· 
perforated to connect. the threaded perforations with 
the cupped cavities of tse joint sections, a headed 
coupling bolt loosely engaging one joint section and 
locked to the other joint section, a washer between the 
joint sectIons and one under the conpling holt heao, a 
clamping screw bolt, and a washer between the locked 
joint se�tion and the head of the cJampil!g screw 
bolt. 

, MINER'S LAMP. � Julius R. Watts, 
Springfield, Il l .  This lamp has a spout provided with a 
wick raiser, and there is a guide between the s�out and 
the body of the lamp, a wick.retain ing device having 
an opening at its lower end freely embracing the spout 
and its base. and extending upward and uutward through 
the gnide to the upper edge of the spout. The lamp IS 
simple, durable and inexpensive, and the miner can, 
without removing the lamp from its support, qnickly 
and conveniently raise and lower the wick, to increase 
or diminish the l ight. 

BALANCED STAGE.-Maurice Richter, 
Wilhamstown, W. Va. A gang plank. or balanced 
stage for ships, is prOVided by this invention, and one 
which can be easily operated by a single person, the 
main portion of its weight being supported by a spring 
mechanism u pon the ship. A counterbalancing spring 
I s  arranged w ithin a post, i e  the upper end of which is 
a sleeve carrying the tubular shank of a bracket on 
which is a pulley, a boom from the post also carrying 
a brackpt and p u l ley, while the gang plank is con
nected hy a rope with the balance spring. The tension 
of the spring is such that it  nearly balances the weight 
of the gang plank, and but li ttle manual force is  re
qnired to raise or lower it. 

CRADLE.-James H. and George W. 
Meek, Denison, Texas. 'fhis cradle  is susp . -nded from 
its supporting frame In such a manner 88 to render it 

capahle ot vertical, lengthwise and sidewise movements, 
the cradle being given an easy, uniform and steady mo
tIOn witbout the danger of tilting over. The construc
tion is such, also, that the frame may be folded up to be 
set aside without the nccessity of removing the cradle 
from the frame or detaching any of the parts. 

NAILLESS HORSESHOE. - James Mc
Caffrey, IPhi ladelpbia, Pa. A spring splice plate is 
riveted to and connects the front end of two clip plates, 
clamping arms being connected to the rear ends of the 
clip plates, connected by a screw and nut, i n  connec
tion with detachable wearing plates. The improve
ment dispenses with the work of blacksmitbs In shoeing 
horses, and avoids the necessity of driving nails into 
the horse's hoof. 

DEVICE FOR ASCERTAINING GRADES, 
ETc.-David C. Wolfe. Lyons, Kansas. A hollow case is 
provided with angle irons at the corners and spring 
clasps, in combination with a reversible base bourd 
bearing npon one side a set of graduated plates and 
scales. and having pins projecting i u  cen trnl position 
from the ends, there being also an adj ustable carr ier 
with graduated lever or rule. The improvement is 
designed to furnish an accurate and ready calculator i n  
railroad work of  the position and height of bed and 
slope stakes, and of the cubical contents of a cut or 
fill where the surface IS level or has a regular and even 
slope. 

DITCHING MACHINE.-John Cornelius, 
Oaldaud. Md. This is a simple and inexpe n s i ve ma
chine. which may be used to cut d i tches with parallel 
sides or with sides fiaring ontward, the m achine bemg 
readily held at the desired depth i n  the ground, and 
prevented from running out or going in too deep. It 
has a �ole pIece i n  which is a base cutter, a ct:'ntral 
cutter held hetween the base beams. with .ide cutters, 
a partition plate. and turning wings. the dirt being 
equally divided and thrown half on each side. The 
machine may be pul led by a sto m p.pulling machine or 
other suitable pulling or power mechanism. 

To OPEN AND CLOSE COCKS, ETC.
O�cur Loewe, Berlin, Germany. This invention pro
vidf;'s a means for opening and closing gas taps, valve8, 
the switches of incandescent lamps, etc., those whlcb 
are ordrnarily inaccessible being tbus readily operated. 
It consists of a tubular key turner with a projecting arm, 
a rod extending through the body, and having at its  
lower end a handle, au inclined shaft journaled in the 
arm, bevel gears connecting the shaft and rod. and a 
key engaging a clip on the shaft.  Connected with the 
device is a 8hort tube containing igniting material, 
wh ich may be u.ed when the device is employed to 
turn on nnd l ight a gas jet. 

HORSE COLLAR. - John B. Mueller, 
Streator, I l l .  Two depending bails or links are pro
vided at opposite sides of the upper end of the collar, a 
pad being pivotal ly  connected with the lower ends of 
the bails, an easily operated coupling for the common 
form of horse coupler being also provided, whereby 
the two members of the collar may be �ecured together 
aud held the desired dislance apart. The pad is  so 
connected wiLh the coilar that the movements of the 
latter will not be transmitted to the pad, which Will lie 
still upon the neck of the horse. 

WATER STILL.-Johannes Petterson 
and Louis H. Liebeck. New York City. In this ap· 
paratus a water tank having a filter Is connected with a 
source of snpply, and a boiler having a steam dome 
has a pipe connection with the filter, a steam filter be
ing connected with the steam dome, and a cooling Cy
linder held within t.he tank, the cylinder having i t. 
npper end connected with the steam filter and its  low
er end provided with a discharge pipe. The apparatus 
is'designed to distill a large and continuous snpply of 
water, which i s  rapidly converted into steam. and the 
steam filtered and condensed, finally issuing i n  the 
form of pure water, for either drinking or medicinal 
purpo.es. 

WHITE LEAD CORRODING PIT. -Wil
liam H. Wetherill, Philadelph ia, Pa. 'l'his invention 
provides an im provement in pitB used for corroding 
lelLd. where the lead is placed in layers "Ittrnat ing with 
layers of wet, fibrous material. the heat generated in the 
process producing a column of heated air i n  a venti lal 
ing shaft, and causing fresh air to be arawn in throngh 
side pIpes leading to the surface of tbe grouna. These 
side pipes are embedded i n  the surrounding earth, and 
the fresh air thus supplied creates a rapid circulation, 
thus hastening the process. 

MUSIC RACK AND STAND.-Henry W. 
Potter, Well i ngton, New Zealand . This i.  a folding 
rack with telescopic stlLnd. the inventIOn providing an 
article which, when not In  use as a stand, lnay be 
made to assume the shape of and be employed as a 
walking cane, means being also provided w hereby the 
rack may be quickly and cocveniently spread for use 
and adj usted to the desired height. The device is  
simple, durahle and light, and can be readily manipu. 
lated. 

HORSESHOE.-John E. Jarvis, London, 
England. This is  a combined metal and ru bber horse· 
shoe. in which the India rubber ·i. combined with the 
metal i n  such a way that the weight shall be priucipally 
borne by the wall of the hoof. and the rubber. held in 
place by the metal shoe and i ts fastenings, constitutes 
an integral part of the wearing surface of the shoe, 
the sole of the foot being either uncovered or so far 
covered aA to bring a part of the weight on to the frog. 
The improvement is designed to promote lightness and 
elasticity of tread, prevent slipprng, cutting and click
ing, protect the heels and feet from undue pressnre. 
and obviate capped elbows. 

SMOKE EXCLUDING HOOD.-Christian 
Herlick, Marquette, Mich. Firemen and others about to 
enter a burninl: building may protect themselves from 
the flame and smoke by the nse of this device, which is 
a light and readily applied structure, permitting the 
wearer to see, and provided with means of obtaining 
air for brellthing from the fioor, below the level of the 
smoke. The hood has a pendent glazed door in front, 
air supply pipes supported by the frame bars, and an 
apertured bottom ; piece, below which drop hinged 
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doors. A fire.extinguishing apparatus may be carried 
upon the back, attached to the shield or hood. 

TILL LOCK.-Hugo Brav, Berlin, Ger
many. Connected with the lock provided by this im. 
provement is a device whereby the drawer to which 
the lock is applied may be opened by pIessing with the 
foot on a foot lever, the Diovement of which is  trans. 
mltted by a comblDation of levers to the drawer. The 
lever normally holds the drawer closed, so that it can· 
not be opened by a per�on at the side or front of the 
counter, and a hand inserted when the foot is  not on 
the lever would be canght or jammed i n  the drawer. 

ILLUMINATED ADVERTISING SIGN. 
Charles R. McGimsey, New York City . A casing and 
ill uminating mechanism are provided by thts invention, 
designed to emit a steady or an intermit lent  light as de· 
sired, the stencil advertisement or notice to be backed 
with transparent colored and movable material, the 
latter having a backing of translucent material. where
by the matter u pon the stencil wi l l  appear in illumi_ 
nated colors wi thout disclosing Ihe mechamsm withm 
the casing. If t.he light is to he intermittent, a spring 
motor is preferabl y  employed, the circ 'l i t  of the Iigbt 
being then alternately opened and closed. 

WOODEN PIPE.-Archie MeL. Hawks, 
Tacoma, Washington. A new article of manufacture is 
afforded by this improvement. consisting of a pipe 
tube formed of staves, for use as conduits and for l ike 
purposes. the staves having trausven-:e dovetailed 
grooves in  their ende., the opposing grooved ends being 
united by dOGble dovetail blocks fit ting the grooves 
and serving to maintain the end� of opposin2' staves in 
close contact. The staves are tightened by bands, and 
the p i pe is  designed to have great strength and dura
bili ty. 

REGISTERING TOY HANK.-William R. 
Christie, New York C i ty.  This invention affords an 
i mproved bank of si mple construction. into which 
COiDS of any predetermined denomination may be intro_ 
d u ced, and the amount of coins pluced in the bank be 
indicated by suitable dials, a gong or bell beir.g sounded 
as each deposit is made. The constructi on is such also 
that the bank can be opened only when a predetermined 
amount has been placed in it, or it may be made to 
open at any time desired. 
� Any of the above books may be purchased through 
this officp. Send for new book catalogue j ust pub
Iisbed. MUNN & Co., 361 Broadway, New York. 
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ductors, iIlustrated. -Sliding blind patents. 

The Scientific American Architects and Builde1'8 
Edition is iss ned monthly. $2.50 a year. Single copies. 
25 cents. Forty large quarto pages, equal to about 
two hundred ordinary book pages ; forming, prs.cti· 
call y. a large and splendid MAGAZINE OF ARCHITEC' 

TURE. richly adorned with e legant plates in colors and 
with fine engravin�!!� illnBtrating the most interesting 
examples of Modern Architectural Construction and 
allied subjects. 

The Fullness, Richness, Cheapness. and Convenience 
of this work have won for it the LARGEST CIRCULATION 

of any Architectnral publication in the world. Sold bJ' 
all newadealers. 

MUNN & CO., PuBLISHERS, 

361 Broadway, New York. 

© 1892 SCIENTIFIC AMERICAN, INC.
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'I'he chaTge for Insertion under this Mad is On e  Dollar a line 

Jor each insertion ; about eiqht words to a line. .Adt'eT
tisement 8 must be received a t  publication Office as early as 

Thursday morni1l{} to appear in the following week's issue 

Grindstone Frames-With cabinet base and all Im
provements. Send for Circulars and prices. W. P. 
Davi •. Rochester. N. Y. 

Acme engine. 1 to 5 H. P. See adv. next I.sue. 
.. U. S." metal poll.h. Indianapolis. Samples free. 
Presses & Dies. Ferracute Mach. Co., Bridgeton, N. J. 
6 Splndle Turret Drill Presses. A.D. QUint. Hartford,Ct. 
Patenl Open-Side Planing and ShaplDfl Machines. 

Pedrick & Ayer. Philadelphia, Pa. 
Steam Hammers. Improved HydrauliC Jack •• and Tube 

Expanders. R. Dudgeon, 24 Columbia St., New York. 
Screw machines, milling machines, and drill presses. 

The Gllrvin Mach. Co .. Laight and Canal Sts .• New York. 
Centrifugal Pumps for paper and pulp mills. Irrigating 

and sand pumplng plan!.s. Irvin Van Wle. Syracu.e. N. Y. 
'Vanted-Pattern makers accustomed to machine 

work at an iron works in Camden, N. J. Address Cam
den, care of Scientific American. 

The best book for electricians and beginners in aleC'"' 
tricity is H Experimental Science," by Geo. M. Hopkins. 
By mILII. $4 ; Munn &; Co., publlsbers. 361 Broadway. N. Y. 

For the original Bogardus Universal Eccentric Mill, 
Foot and Power Presses, Drills, Shears, etc., address 
J . S. & G. F. Simpson. 26 to 38 Rodney St., Brooklyn. N. Y. 

Canning machinery outllts complete. oil burners for 
soldering, air pumps, can wipers, can testers, labeling 
machines. Presses and dies. Burt Mfg. Co., Rocbe.ter, 
N. Y. 

J titutifit �mtri,au. 59 
(4461) I. A. wants a very deep black, and 

hat! been informed That Fraukfort black I. the blacke.t 
of all. He cannot obtain it, aud a.k. how it io made. A 
It is made iu Germany, from tbe vine brancbes and 
otber refuse 0( tbe vine culture. like t'barcoal is made 
from wood. Tbere is, however, a better black now, 
the aniliue black, about whicb draugbt.men agree tbat 
i t  is tbe blackest black known. 

cOpying press. D. Healy . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  478,001 \ Nut lock. J. Putman . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 478,637 

8g��:t�';f�!v'i,"rWt�:���vfV!��.����::::::::::::: : :  ��� fm���gfeJtiI!: :'b�goO':e: : : : : : : : : : : : : : : : : : : : : : : : : :  t�;� Cott�{l;u'ri:,�h�::'{°ft�e��':,�e�.���.I��: .��� . .  ��� 478,863 1 g��'c��::'J'e���� �� �!f:�����:.�:. �'. �����:: : : : : :  l�t� Cotton press. P. B. Marsh . . . . . . . . . . . . . . . . . . . . . . . . . . . .  478;755 Organ tremoloR I. Ba •• ett . . . . . . . . . . . . . . . . . . . . . . . . . . . .  478,502 cou.r.�ftfCo��rl�r coupling. Carriage coupling. ��f���; �\. F�'f':i.�:: : : : : : : : : : : : : : : : : : : : : : : : : : : : : :  ���� Cover holder for tea kettlesj etc'!i' MuBKrove . . . .  478,967 Paint and varni.h cup,. S. R. Wilmot . . . . . . . . . . . . . . .  478.631 

&:f:" f':,';f.h::,{\..��!.,::�.� •. . :. �: . . .  ��.�::. �:��: ��U� �:��t. �::'lf��(,;g";;a<;;�u�:cuiim 'pioii: ' . . . . . . . ... . . . 478.785 

8:;u;��fde�e�?Jl:� ������) . . . . . . . . .  . .  . . . . . . . . . . . . . . . 11,258 PaPt��n��2r. W��co:��z. �o.� . ��.��i�� . •  ��.� . ����: 478.892 
(4462) B. M. wishes to know what is 8�m�:tg�; �: :i�re:: : : : : : : : : : : : : : : : : : : : : : : : : : : : : : : : 2�;:l �:g:� ���:�tA.t:<'f��Ir.�n���·:::::::::::::.: : : : : :  :+t� used to make woven texture. ullintlammuble. A. The Cup. See Paint and varnl.h cup. Paper drying and cutting apparatus. G. T. Leon-

be.t i. to wa.h them in a solution ot sodium tungstate, CUP-&o'!��'. ���.': . ��I.��I.� . .  �������� . .  ���:'.�: .�: 478,861 pa:..�r�ii.liiiig ·macbini,;-ii. ·1iUioge,:.: : : : : : : : : : : :  4 next to this is ammonium pbosphate. al.o calcium Curb bit. ornamental. J. W. James . . . . . . . . . . . . . . . . . .  478,868 Paper, tOilet, E. Jerome . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  478 
acetate and calcium chloride, equal parts di.solyed in 8�li��� sS'ietc�:i �u8!:'r�el��er 'Ciiiter: ' 'si&iii 478,689 �::�h':;��'iiin�: ir��¥.· Barrett::: :::::.': .'::. : : : : :�� twice their weigtt, ot water; also solution of alum, ot cutter. Pen. fountain, D. T. Perkins . . . . . . . . . . . . . . . . . . . . . . . . 478.635 

borax, sodium Bulphate, und boracic acid, or a mixture Damper operating mechanism, time, O. Briggs, Pen, fountain, A. H. Robinson . . . . . . . . . . . . . . . . . . . . . .  478,9«-
of the Isst four bave been recommended, as preventing De;t';;i ciiioir; w: ·ii: oiiliiiii::::::::::::::::::::.: : : : :  �:�h�y�:;:I�nrie':d ��'i,�fI�� iiioiici'siippo':i 'for; 

478
.
653 

chllnge of color. and not stiffening the texture after ���t:l ��:l�: i1: �: �W�er;,oii: : : : : : : : : : : : : : : : : : : : : :  pe":.;RtJ��o��k; w: ·s: Ciiedi.t"i:::::::::::::. : : : : :  :�;m 
drying. Dental tool. E. C. Moore . . . . . . . . . . . . . . . . . . . . . . . .. . . . .  478,881 Phonograpb, coin-controlled device. J. F. Ott . . . . .  478,709 Dental vulcanizer, J. Johnson . . . . . . . . . . . . . . . . . . . .. . .  478,871 Photographic camera, H. A. Benedict . . . . . . . . . . . . . .  478.837 

(4463) J. B. asks for the best mixture Desk. M. J. Hatgar . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .. . .  478.594 PhotographiC camera. W. H. Bristo! . .  . . . . . . . . . . .. . .  478.780 Dete�ent paste, J. Jndge . . . . . . . . . . . . . . . . . . . . . . . . . . . . 478,870 Pboto�aphlc f,rlntlng machine. J. Urle, Jr . . • . . . . .  478.lj63 used to protect iron II Illchinery exposed to the atmo
.phere. A. 1 part pnlverized grapbite. 1 part lead sul
pbate;llnd 1 part zinc .ulphate, rubbed up togetber 
and mixed weil witb 16 parts ot linseed oil varnish and 
tben boiled, form a coating wbich no water will wash 
off, .md proves a rel iable protection for all kinds ot oxi· 
dizable metals, in all kinds of exposure to weatber. 

(4464) R. S., of New York, asks the sim
plest way to test it tbe ground combInation coffee con
sist. of a mixture ot different kind. ot coffee only or 
contains adul terations, ouch as burned .ugar. A. 
Wben he mixes tbe coffee with cold water, and lete it 
stand for halt an hOllr, he will lind the burned sogar at 
the hottom, wbile pure coffee will !loat on the top. He 
wi l l  find tbat most all tbe so -called combination coffees 

&��mn�lg�l aKE�r�}.':,':i 'fiafIe�y���iiiiieii,":L:" N: '78,697 �:�g .���"T�:i�I\��:. �'. �: .��l��.����: : : : : : : : : :  478. 12 

Ireland . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  478,806 Pipe ftanglllll machine. R. K. Welch . . . . . . . . . . . . . . .  . Drum, J. Knlttel . .  . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  478.611 Pipe wrench, A. Bareis . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  . 
����a�;I��v�:C���?�.!l!:' :��r1kt!i.�: .�t�: !+�� �1::�rf'nia��:te:Jiiei;mii oilier articies 'of; Y: ii: Electric currents. distribution of, �. Tbom.on . . . . 478.722 France . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  47�.851 

�l��t�:� ��t�;�i:t S:� J'n�.�I.��: : : : : : : : :  : : : : : :  : : : :: : : :  !�:� Plo���.�.�� .. : .����I.�e� 8.��k::.�: ."':: . .  ���I.�I.� 478.627 Ele�\:'�'h."I�����: . �:.� . e.������.�r . .  ���: . . �: . . �: 478.718 �l�:: ��:.I��\!.��:n�: .�������:" .'.'. '::.'::::.: : : m;= Electrode. A. Vanden-Kerckhove . . . . . . . . . . . . . . . . . .  478.664 Plow point. reversible, C. J. A.bbott . . . . . . . . . . . . . . . .  478.730 

����t':,��' �t�';'*\��t':-l�e:rev�ioi.ud�Ine elevator: 
478,661 �gf:o"� �:�!�i�'e���t�De !ilion: : : : : : : : : : : : : : : : : : :  :+U�i 

�:::g���I:r�;a�:fti'I':e����b:'; If�?3i�e:f;'i"me·io;.; 
478.568 �g:��: ���t'1nfmii ��:r�t 'proi>eliiiig ' power: " 

478.901 

H. Gebnrfch . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  478.853 Press. See Brick pre.s. Copying press. Cotton EnSWliid ���I���omotlve engine. Rotary engine. PriE[::�' pie��ntl��f.r���hringer & Muller . . . . . . . .  478.679 Envelope machine feeding device. Beyer & Les- PrInting b10Ck1'r. H. Horgan . . . . . . . . . . . . . . . . . . . . . . . .  478,750 ter . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  478.779 Prlntlng mach nes. bed motion for cylinder, L. C. Envelope opener, Roger. & Van Buren . . . . . . . . . . . .  478,889 Crowell . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  478,578 

What do you want to buy ? We will send without cost are in tact adulterated coffees. 
to you, catalogues, price lists, and information concern-

EXh!��!� �I.������,. �.t.�.: .  ��.�� . .  ���: . �'. �'.�: .�� 478.887 ����l� �\���o:�d bt,"':::��. �� iI�":.;:'I.���.��:.�� :�t� Explo.lve compound. A. C. Rand . . . . . . . . . . . . . . . . . . .  478.619 Printing pre.s. E. Prouty . . . . . . . . . . . . . . . . . . . . . . . . . . . .  478.700 Eyeglass guar'\>, G. Bausch . . . . . . . . . . . . . . . . . . . . . . . . . . . 478,836 propell�wwer. J. B. Hall . . . . . . . . . . . . . . . . . . . . . . . . .  478.962 

�m�tt'ii':·m:!.Chll��nl\hCt>ear;.(i.;: : : : : : : : : : : : : : : : :  !+�� ����l:: w. T: �':.'it���: : :: : : : : : : : . : : · : : : : : : : : : : : : : : : :  :�i:l Ing anytbing you wish. Paret, Willey &; Co .• 265 Broad
way. New York. 

Competent persons who deSire agencies for a new 
popular book, of ready sale. with handsome proftt. may 
apply to lIlunn & Co., Scientilic American Office, 381 
Broadway, New York. 
Wanted-A toolkeeper. Must be capable of making 

and tempering punch eft, dies, cutters, taps, etc. Apply, 
with references, to Valk & Murdoch Iron Works, 
Charleston, S. C. 

lTSend for new and complete catalogue of Sclentlftc 
and other Books for .ale by Muon & Co .. 361 Broadway, 
New York. Free on appll�atlon. 

HINTS TO CORRESPONDENTS. 
Name. and A ddre •• must accompany all letters. or no atten tion wil l be paid thereto. Tbis i. for our information and not for pu h l ication. 
Refe r e n ce. to former articles or antlwers should give date of paper and puge or number at question. 
I ll qu l rl e. not answered in reasonable time 8hould be repeated ; correspondents will bear in mind that Borne answers reqn i re not a l itt le reseurch. and, though we endeavor to repl y to all either by letter or in this depnrtment. ellch must take his turn. 
Speci a l  W r i l l e n  I n fo r m a llon on matters ot P<'rsonnl rather than �eneral interest cnnnot bE: expected withollt remunernt ion. 
ScJ e n l i ti c  A m erican S U P I.lem ent. reterred to may he had at tbe office. Price 10 cents each. 
B o o k .  referred to promptly supplied on receipt of price. 
IU l n e ral1!! sent tor examination should be distinctly marked or labeled. 

(4455) J. F. M. writes : Will you please 
explain the art of decnlcomunia ? A. Decalcomanie. 
or chromo transfer prints are made by hru.bing tbin 
plate paper witb lIour or starcb paste. When dry tbe 
paper is treated wi th  a solution of gum or gum and 
.tarch. When dry i t is well rolled. The printing is 
done on this papcr by l ithography. but tbe colors are 
worked in reverse ordcr. the transparent colors being 
prin ted IIrst. Either tbe surface of tbe print or the 
surface on whicb it is appl ied must be bruRhed with 
copal varni.b. Apply , and remove tbe paper by spong
ing. 

(4456) H. W, S. says : When was the 
first raIlway !utrodnct:d in to the United States and Eng
land, anti also wbo built the IIrst locomotive and where 
did it ruu in America? A. Ruilways were introduced 
in England, September 27. 18"..5 ; in Austria, September 
30, ISt8 ; in France, October I, 1�8 ; and in the Uni ted 
States, December 28, 1829. The IIrst locomotive wbich 
ran in America was built at Stourbridge. England. and 
was imported tor the Delaware 8nd Hudson Railroad. 

(4457) G. M. F. says : What employ
ment ie considered to be the healtbie.t and wbat the 
most unhealthy, or in other word., what class ot people 
live the longest ? A. The average ages tor a tew occu
pations are as follows : Judges, 65; farmers, 64; clergy
men, 56; lawyers. 54; merchants, 51 ; tailors. 44 ; editors, 
40; machinists, 36; teachers, 34; clerks, 34; operatives, 
32. 

(4458) B. C. W. says : A nnmber of 
year. al:O I saw a table in your paper giving the average 
number ot days ot .ickness that could be expected by 
people of averal:e bealtb at d ifferent ages. Can you 
give tbis table? A. At 20 years of age calculate on 
4 sick days yearly ;  at 20 to 30, 5 or 6 days; at 45, 7 day.; 
at 50, 9 or 10 days ;  at 60, 16 day"; at 65, 31 days ; at 
70. 74 <lay •. 

(4459) B. C. S.  says : Kindly give the 
beight of tbe ten highest towers and steeples of the 
world. A. Eiffel tower 1,000 feet, Wa.hington monu ' 
meut 555, Cologne Cathedral 511, Hamburg, St. Nicholas 
473, Strassburg 468, Rouen. Notre Dame, 465, Rome, 
St. Peter's. 455, Cairo, large pyramid, 450, Vienna, St. 
Stephen 's, «9, Cairo, l'econd pyramid, 446. 

(4460) W. A. R. asks how to give a 
b'!ght bra.s wheel the appearance ot old bronze. A. A 
simple way i. to wash the article with vinegar, and 
expose it to the vapor of ammonia. and repeat tbi. until 
SlLti"tnctory, or boil it in a .olution of copper n!trate, 
or immerse it in a oolutlon of irou nitrate and hypo.ul
pbate ot soda in 8 part. of water. 

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

mOre tban one hundred thousand application. for pa
tents at home and abroad, enable us to understand the 
laws and practice on both continents, snd to possess un
equaled facllitle. for procuring patent. everywhere. A 
synop.ls of tbe patent laws of the United State. and all 
foreign countries may be bad on .. ppllcatlon. and persons 
contemplating t he securing of patents, either at home or 
abroad. are Invited to write to thl. office for prices 
which are low. In accordance with the times and our ex
ten.lve facilities for conducting the bu.lness. Address 
MUNN & CO., office SCIENTIFIC AMERICAN, 361 Broad
way. New York. 

Faucet and connection. S. Scblangen . . . . . . . . . . . . . . 478.716 Rack. See Mu.ical instrument rack. Fence. picket. C. E. Wlntrode . . . . . . . . . . . . . . . . . . . . . . . 478,900 Rail bond. electric. T. J. McTighe. . . . . . . . . . . . . . . .  478.629 Fender. See Vehicle fender. RallwllY grlr.. cabl"s C. Voge!. . . . . . . . . . . . . . . . . . . . . . . .  478.773 File, letter and r,aper. HIlrvey & Grundy . . . . . . . . . .  478.695 Railway ral . J. T. mlth . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  478.766 

�m�. ��� ��PJ,�e�:: K: r����r.: .::::::::::::.: : : ��t� �ll::� �:ll r��: ���. g;.::.����:. .. .. .. ':. : :  '::. '. ':. : : :  ti�;� Firearm. breech-loRdlnl,' D. S. We.t . . . . . . . . . . . . .. . . 478.727 Railway swltcb, J. D. Mattl.on . . . . . . . . . . . . . . . . . . . . . .  478.879 

�\�:a:�g:,"!f.':tzJ��' f: J: :;,��t,:,: : : : : : : : : : : : : : : : : : : : :  i�;� �:ll::� !:\t�t\��r�:�I�<tS:::Ci: 'F: ·ii8.iTi.: : : : :  t+�;� FI.h hook. W. H. Hunter . . . . . . . . . . . . . . . . . . . . . . . . . . . .  478.864 Railway track nut lock. J. D. Cay . . . . . . . . . . . . . . . . . . .  478.666 FI.hlng apparatu •• I. Dunham . . . . . . . . . . . . . . . . . . . . . .  478.579 Railways. conduit system for electric, W. H. 
����?,fg:"::x,�. 

�o��'io�r<iiiaiierlii::::::::::::.: : : : :  !J�:m Rat�g��wrencii: "J: 'E: 'Sre';iiitiiger:::::::::::: : : : : :  ti�;� 
���r�iz".!�::� ����rB�h��.���.�: : : : : : : : : : :  : : : : : : : : !��:= ��g� :l�gg; 'f.'-i: �?���Ii : : : : : : : : :  : : : : . : : : : : : : : : :  l+�:� Fruit jar. C. D. Tbomas . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  4j8.659 Refrigerator and elevating cupboard, J. T. West-Furnace. S. R. Smythe . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  478.767 wood . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 
��g::".,: ���::��I:::, ':}'.e}f.l�wljl.;.rell���������·: : : l��� �:l� ft;':::J;' f :a.t.�: s: Pew: : : : :  : : : : : : : : : : : : :  : : Furniture • •  chool. W. B. Cogger . . . . . . . . . . . . . . . . . . . .  478.786 Road, gravel, F. J. Hoyt . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  . 
a::.'t,��a:e��pl!;,I!: �?��'?d.;rrtiC : : : : : :  : : : : : : : : :  :�t� �g;:�ri��g �j,�8r��������� Mi.Cdoni.iii ei 'al: : :  : INDEX OF INVENTIONS' Garment .tay. D. Grotta . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  478.961 Rotary engine. A. F. G. Brown . . . . . . . . . . . . . . . . . . . . .  . Gas and petroleum motor. B. Stein . . . . . . . . . . . . . . . . . 478.651 holder. J. C. Bratney . . . . . . . . . . . . . . . . . . . . . . . . . .  . 

For whlcb Letter. Palent o' tbe 
United Stale. were Granted 

1892. 

Gast. apparatus for tbe manufacture of, Coze & on. Ette & Sander . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  . encauchez . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  478.571 ill. ban'1f D. C. Prescott . . . . . . . . . . . . . . . . . . . . . .  . 

g:: ��v:�J�fg6�:�; Ii. Y: 9.a8�lner: : : : : : : : : : : :  :.::: t:f3;fim Scale, s�l��. t.v��e.A.�K�v.it:����e: : : : : : : : : : :  : :'::. : :  
g�s f���e;�I{,&.;ri��d'I�r:s.�tr��iociii.;e 'jor' ex� 478,792 ������� ��r::.°ii����':i?6o"��:: .�: ."'::. ���.�: l�� 

tractl':f.' T. C. Simonton . . . . . . . . . . . . . . . . . . . . . . . . .  478.971 Sculpture. translucent. F. A. Shaw . . . . . . . . . . . . . . . . .  478. 
& N D  EACH BEA RIN G THAT DATE. g�:��.b�. ;-bff;.�i-t����.���: : : : : : : : : : : : : : : : : : : : : : : :  lrs:Ws ��::::I����;,g?.:'e�l�a�·c�·J��liy�wortb: : : : : : : : : : : :  :J�: Grate bar and feed water heater. combined. H. Seat. See Adju.tahle seat. 
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[See note at end of list about copies Of these patents.J Gri�dl�e:��ei 8:tt .. cbm"iii: J': ii: ·Goei.ch,,·::::. : : l�� ����a���p. ��'k�:fg:���. ������.t��: . . . . . . . . . . . . . . .  478.101 Guard. See Eyeglas. guard. Keyhole guard. Sewing machine clamp. buttonhole, C. A. French 478,586 
Adjust ble eat BI & F I child 478 840 GunRecarlnrg.'!.are do'r mToruOnUtslenrgs.guarhldn1!' eld & Home . . . . '78,899 

SewTino�.l':'���.ln . .  e . .  f.e. e . . d . .  r.e.g. u . .  I.a.ti.n� . �tt.�c.h.m . .  e.n 
. . t •. . �: 

478.'� 
Air shi�, B.�. ilarn�� . . . . .  �.� . . . . . .  : : : : : : : : : : : : : : : : :  478;� 

1,- W. uuu 
Alarm. See Tbermal alarm. Time alarm. g��n':::ft����.!';;."t��i�'W:l�hr·. �:. ����:: : :  ::. : : :��;m �t�!.-��:,cllg� E���heJ�'. �'. ����I::::::::::::. : :  ti3;gIS Amalgamator. CODDors & Eddy . . . . . . . . . . . . . . . . . . . . .  478,922 Hame clip section, E. D. Cole . . . . . . . . . . . . . . . . . . . . . . . . . 478.569 Signaling apparatu •• electriC. W. L. Denio . . . . . . . .  478,789 Angle IInl.h for room •• A. D. Ellis . . . . . . . . . . . . . . . . . .  478;928 Hammer for forging car wheels. J. Parkinson . . . . . '78,631 Slab •• etc .• apparatus for making. A. McLean . . . . .  478.757 Animal power. J. Dick . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 478.575 Hamess • •  trap attacblng device for. T. J. Ma- Spinning mule. cotton. C. A. Dam . . . . . . . . . . . . . . . . . .  478.738 1:rcb'lllreprOOftftoorl P. M. Bruner . . . . . . . . . . . . . . . . . .  478.914 groder . . . . . . . . . . . . . . . . . . . .  : . . . . . . . . . . . . . . . . . . . . • . . . . 478.876 Spittoon. combu.tible pocket ... J. Koehler . . . . . . . . . . 478.873 rtEIC es, CODS ruct on of legged, Harman & Harrow, Graves & Merritt . . . . . . . . . . . . . . . . . . . . . . . . . . . 478,900 Spoon blank Bwaglnjit dIe, H. u . . Hart . . . . . . . . . . . . . . .  478,8ftJ aton . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 478.857 Harrow. G. T. Songer . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  478.649 Sprinkler. See Automatic sprinkler. A.pbalt blocks. forming. S. McCarter . . . . . . . . . . . . .  478.626 Harrow. disk. R. W. Hardie . . . . . . . . . . . . . . . . . . . . . . . . .  478.596 Stalk cutter. H. W. Allen . . . . . . . . . . . . . . . . . . . . . . . . . . . .  478.676 Atomizer. T. E. Ogram . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  (78,9tO Harvester. corn, R. W. Ermellng . . . . . . . . . . . . . . . . . . . 478.849 Stamp or label afflxer. W. B. Sbafer . . . . . . . . . . . . . . . .  478.764 Auger. G. I,. 8av�e . . . . . . . . . . . . . . . . . . . . • . . . . . . . . . . . . .  (78.970 Harve.ters, ral.lng and lowering mecbanl.m for Stand. See Bottle stand. Umbrella stand. Automat� s�rlnk er. R. W. Newton . . . . . . . . . . . . . . . . 478,809 1 G. Schuoert . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  :. 478,717 Steam boller, G. L. Allen . . . . . . . . . . . . . . . . . . . . . . . . . . . .  478.677 1:wIDlrg, . rooJs · ·  . .  w . . .  dii . . . . . . . . . . . . . . . . . . . . . . . 478.842 Hat. S. Coben . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  478,�52 Steam boiler. H. F. Cook . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  478,600 x e ubrlcatori . W. 00 ouse . . . . . . . . . . . . . . . . . .  478.832 Heater. See Lamp heater. Peanut heater. StenCilS, metbod of and apparatus for prodUCing. Baking pan. S . . Kell) . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  478.809 , Heater. R. Bigley . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  478.557 J. L. young . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  478.675 Basin. catch, E. F. St. obn . . . . . . . . . . . . . . . . . . . . . . . . . . (78.654 Hog scraper and claw hook. A. NlttlDfler. Sr . . . . . . . 478.810 Stirrup. E. A .  Peacock . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 478.633 Baskets, means for .ecurlng coverings of netting Holder. See Cull' holder. Sack holder. Tool Stocking rib., device for transferring. F. J..asber .. 478.613 
BeJ.°iotdl!g�tf'W: . RodeCi.ji.'::::.'::::: . : : .' : .' .' .' : : : : :  :+�;fs1 Ho��ldg�e Bencb book. FI.h hook. �lg���':,��:,sW�t��;ti'�;.�i.�: .�� .. ��.�: :  : : :  : :  : : :  m:� Belting, woven fabric (or machine. J. Oldfield . . . .  478.841 Hook and eye. garmen!, F. E. Bennett . . . . . . . . . . . . .  478.556 Stove. portable. F. T. Schneider . . . . . . . . . . . . . . . . . . . .  478.820 Bench hook ... C. J. Kempf . . . . . . . . . . . . . . . . . . . . . . . . . . . .  478.797 Hop picking macblne v. C. Green . . . . . . . . . . . . . . . . . .  478.592 Stove. and furnaces. means for securing glas. Bicycle. L. v. Jaquish . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  478,752 Hor.e tall holder. J. C. Tallman . . . . . . . . . . . . . . . . . . . . 478.894 plates In windows of. L. C. Ballentine . . . . . . . . . .  478.904 BIcycle, H. H. Thorp . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  '78.770 Horsesl gauge for determining the age of, A. Stoves. gas attacbment for cookinl<. R. Bigley . . . . 478.508 Bicycle. Tuttle & Cable . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  478.724 Bol Dfler . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 478.560 Stove •• valve for hot blast, J. Kennedy . . . . . . . . . . . .  478.610 Bicycle exhibiting device. C. W. Munson . . . . . . . . .  478.805 Implement bolder for tablets. etc .• Hougen &; Stovewlpe fastening. J. H. Johnston. . . . . . . . .  . . . . .  478.965 Bicycle seat s�por\i W. A. Elmore . . . . . . . . . . . . . . . . 478,581 Paulus . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . • . . . .  478,794 Surf boat. safety, W. C. Soule . . . . . . . . . . . . . . . . . . . . . . .  478.650 Bicycle .uppo ? T. . Marshall . . . . . . . . . . . . . . . . . . . . .  478,878 Index and mall assorter. W. H. Lodwick . . . . . . . . . . .  478,617 Su.penders, J. P. Galvin . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 478,958 Bicycle wheel . ... G. F. Boswell . . . . . . . . . . . . . . . . . . . . . 478.735 Indicator. See Cash Indicator. Sweeping machine, E. O. Pease . . . . . . . . . . . . . . . . . . . . .  478,g42 Bit. See Bridie bit. Curb bIt. Ingots manufacture of steel Kennedy & Grant- Switch. See Cut· out .witch. Railway swltcb. Black ash dl.solver. Newball &; Hamilton . . . . . . . . . .  478.630 land . . . . . . . . . . . . . . . . . . . . . . . .  : . . . . . . . . . . . . . . . . . . . .. . . .  478,936 Syringe. J. A. Flexner . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  478.563 Blank feeding mechani.m. F. H. Hardman. ·  . . . . . . .  478.59'7 Injector. W. E. Dodge . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  478.741 Syringe. G. F. Miles . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  478.703 BlInd, window. W. Z. Brown . . . . . . . . . . . . . . . . . . . . . . . .  478,583 Iron. See Sad Iron. Syringe. vaginal. J. D. Kirkwood . . . . . . . . . . . . . . . . . . . . 478.872 Block. See Printing block. Jar. See Fruit Jar. Table and embroidery frame. M. Schmlrk . . . . .. . . . .  478.891 Blower ... powder. W. J. Evans . . . . . . . . . . . . . . . . . . . . . . . . 478,7« Joint. 8ee Railway rail jOint. Universal jOint. Tag for cloth boards. J. V. Moore . . . . . . . . . . . . . . . . . . . 478.938 Boat. "ee '>urf bor-t. Vehicle top jOint. Tar,ping mains machine for. W. S. Payne . . . . . . . . .  478.711 Boat. J. Savage . . . . . . . .. . . . . . . . . . . . . . . . . . . . . . . . : . . . . . . . .  478.763 Keyhole guard, O. Stoddard . . . . . . . . . . . . . . . . . . . . . . . . .  478.788 Te ephone. P. H. D·Unger . . . . . . . . . . . . . . . . . . . . . . . . . . .  478.692 Boller. See Steam bOIler. Water tube bOIler. Knife. See Pocket knife. Telephone de.k attachment L. C. Butler . . . . . . . . . .  478,565 BoUer attachment. range. 'Y. S. Clark . . . . . . . . . . . . . .  478,888 Knitting machine. N. J. Wlnlund . . . . . . . . . . . . . . • . . . .  478, Telephone repeater ... T. A. Edison . . . . . . . . . . . . . . . . . .  478,743 BOIler lire box. W. MCComb'e . . . . . . . . . . . . . . . . . . . . . . .  478.628 Ladderjextenslon. Robert.on & Genln . . . . . . . . . . . .  478. Terret. barness, F. rark . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  478.832 Boot upper. O. Baker . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  478.550 Lamp, . M. Pfaudler. . . . . . . . . . . . . . . . . .  . . . . . . . . . . . . . .  Thermal alarm. Maxim & Price . . . . . . . . . . . . . . . . . . . . 478.701 Bottle .tand. polson. U. L. Rand •. . . . . . . . . . . . . . . . . .  478.818 LamP. Argand. F. Rblnd . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  478, Thermostat, electrical. W. L. Denio . . . . . . . . . . . . . . . . 478,788 Box. See Wood and coal box. Lamp. central draught..}. C. Miller . . . . . . . . . . . . . . . . .  478. Tblll coupling, G. H. Allen . . . . . . . . . . . . . . . . . . . . . . . . . . 478.678 Box. A. Ames. Jr ; . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 478.847 Lamp. cycle. C. E. W . .. oodward . . . . . . . . . . . . . . . . . . .  478.776 Thill coupling. A. A. Froehlich . . . . . . . . . . . . . . . . .. . . . .  478.957 �oxklld support. C. B. Struble . . . . . . . . . . . . . . . . . . . . . . .  478,655 Lamp for burning hydrocarbons. G. Barthel . . . . . . . 478.733 Ticket •• excess baggage .tamp or check for rall-ra e. See Car brake. Lamp heater, H. S. Loury . . . . . . . . . . . . . . . . . . . . . . . . . . . .  478.753 way, T. M. Cunningham . . . . . . . . . . . . . . . . . . . . . . . . .  : 478.923 Brake adju.tlng device. A. Rauh . . . . . . . . . . . . . . . . . . .  478.638 Lamp pipe. A. 'l\ Loyd . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  478.700 Tllel A. M. Stru.holm . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  478.658' 

Br!,ke .hoe. J. G. Wharton . . . . . . . . . . . . . . . . . . . . . . . . . .  478.671 Larynx tube. G. Ermold . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  478.582 Till ock. W. R. Van Vliet . . . . . . . . . . . . . . . . . . . . . . . . . . .. 478.89'7 BrICk macblnebW. Burkman . . . . . . . . . . . . . . . . . . . . . . . .  478.915 Latch, gate. C. F. Bettmann. Jr . . . . . . . . . . . . . . . . . . . . .  478,558 Time alarm. electric, J. Jacob! . .  . . . . . . . . . . . . . . . . . . . .  478.865 Brick, pavin�, . Lance . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  4.78,612 Lathe centers, machine for grinding or truing, Tire for vehicle wheels, elastic, Bullard & Har-Br!ck press:t . McCarter . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 478.625 H. E. Hawes . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  478,599 rlngton . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  478.554 Bndle bit. . W. James . . . . . . . . . . . . . . . . . . . . . . . .  478.886, 478;867 ! Lens illuminating. L. E. Davenport . . . . . . . . . . . . . . . .  478.739 Tobacco ordering apparatus. Mayo & Peple . . . . . . .  478.801 Bu�ket, dinner. W. F. Janeway . . . . . . . . . . . . . . . . . . . . .  478 606 Level. spirit J. Dobelman . . . . . . . . . . . . . . . . . . . . . . . . . . .  478.848 Tong •• blacksmith's, W. M. Haworth . . . . . . . . . . . . . .  478.600 Buckle. D. L. Smith . . . . .  . . . .  . . . . . . . .  . . . . . . . . . . . . . . . . .  .826 Link IIfter. :t. Finney . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  478,932 'l'ool holder. G. RebID.s et al. . . . . . . . . . . . . . . . . . . . . . . .  478.943 Building front. A. Brunkhorst pt al . . . . . . . . . . .  . . . . . .  Liquor. In bottle., apparatus for Impregnating Tool sharpening device. U. A. Kel.t . . . . . . . . . . . . . . . . �78.!n! Butter. manufacture Ofi W. Cole. . . . . . . . . . . . . . .  . . . . . E. Stem . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  : '. 478,652 Torch • •  Ignal. F. D. Marston . . . . . . . . . . . . . . . . . . . . . . . . . {78.623 

8:g1: �r,,��\Utl:,':c�����r.� ���: �l:�gg � 1�1l :i� Locl�Ck. S'¥111 ?g�?lnatiOn lock. Permutation TorE,"e��e:nl�r:"d fg:�!rfu":.·��·H?���e���.������� 478,813 Calculatln� machine. W. M. MCCaO'erty . . . . . . . . . . . .  478 Lock. C. E. Candee . . . . . . . . .  478.781 to 478.784, (78.916. 478.917 Torpedoe • . and other vessel., speed regulating 
8:::::�:·shu��e���\�f:��I�'I!;,ay�.���: . . . . . . . . . . . . . . .  478.00!l t=;!ir.:e� lle�r�"f'���y·:. ::::::::::::::: : : ::. : :  !�UM TOym,;;g�:�'�!.O&. �.to�\'.!��·. ·. ·. ·. ·. ·. ·. : : ·. ·. ·. : : :  :: : : : : !��:� Car brake, 1<'. A. Baler . . . . . . . . . . . . . . . . . . . . . . . . . . . . , . . .  47 Locomotive engine. A. R. Cavner. Trace carrier. A. M. Miller . . . . . . . . . . . . . . . . . . . . . . . . . . .  478.704 Car. burg,ar proof. J. Beermaker. . . . . . . . . . . . . . .  . . . . . . 478,681 478 682. 478,884, 478,685 Trap. See Sewer trap. Car coupl!ng. D. L. Barnes. . . . . . . . . . . . . . .  . . . . . . .  . . . . . I Locomotive engines, apparatus tor llghtlng. A 'l'rou.ers gnard. J. A. Traut . . . . . . . . . . . . . . . . . . . . . . . . .  478.m Car couplIng, D. Bellon . . . . .  . . . . . . . .  . . . . . . . . . . . . . . . .  R. Cavner . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  478.863 Truck, barrel, M. E .  Parbam . . . . . . . . . . . . . . . . . . . . . . . .  478.710 Car coupling, W. Duecbtlng . . . . . . . . : . . . . . . . . . .  . . . . .  , Log binder. R. J .  Thomp.on . . . . . . . . . . . . . . . . . . . . . . . . .  478.972 Trnck;.heam.' Bancroft & Rboades . . . . . . . . . . . . . . . . .  478.731 Car coupliDfl. C. A. Gould. . . . .  . . . . . . . . . . . . . . . . . . . . . . .  I Loom drop box mechanl.m. H. P. Malll.on . . . . . . . .  478.621 Tube. See Larynx tube. 
8� ���¥:�rIM:·s������li·:::::::.: '::::::::::. : : : : :  I ���c':.����les�"en��re dl��:\�t,r Thompson . . . .  478.895 ��g::�m� :::��:�:; � ?M�J'.\':g:.��: : : : : :  : '. :  : : :  !��;� Car locker. J. E. Demp.ey. . . . . . . . . . . . . . .  . . . . . . . . . • . . .  
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Umbrella .tand, Sencenbaugh & Ive • . . . . . . .  478.645. 478.848 Card. envelope, R. Stnn . . .  . . . . . . . . . . . . . . . . . .  . . . .  . .  . . . starting or reverslngj A. Plat . . . . . . . . . . . .  , :  . . . . . . ( Unlver.al jOint, A. J. Oehring . . . . . . . . . . . . . . . . . . . . . . . 478.811 Carriage coupling. N. D. Cb"fman. . . . . .  . . .  . . . . . . . . .  Magnetic separator, Bal & Norton . . .  : . . .  :·.: . :-:. ::· .. : Urinal, l. O. Smead . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 478.848 Cartridge loading machine, . H. Layman . . .  . . . . . . • Mall bag catcher. J. W. Horton . . . . . . . . . . . . .  ; .  . . . . . . .  Vacuum pan., feed pipe for, H .  Basanta . . . . . . . . • . .  478.006 Carving machine. J. Rohlmann . . . . . . . . . . . . . . . . . . . . . . 478. Mashing apparatus. A. C. Wagner . . . . . . . . . .  : . . . . . . .  478, Valve. G. Vining . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  478.665 Case. See Filing and supply ca.e. Sbow case. I 'Meat chopping machine, J. Slieargren . . . . . . . . . . . . . .  478, I Valve. air brake, J. F. Carpenter . . . . . . . . . . . . . . . . . . . .  478,848 Cash Indicator and recorder. M. Leahy . . . . . . . . . . . . .  478.7\18 Meat cutter • .T. H. Shaw . . . . . . . . . . . . . . . . . . . . . . . . .. . . . .  47S,823 Valve, balanced slide, E,B. Sintzenich . . . . . . . . . . . .  478.719 Casks. broacblng device for. G. Uabb . . . . . . . . . . . . . 478.852 Meat tenderer, O. M. Arnold . . . . . . . . . . . . . . . . . . . . . . . .  478.517 Valve for tanks, slow closing. J. V. Glover . . . . . . . .  478.093 Cattle, suppres8ina horns tn, J. March . . . . . . . . . . . . . . 478,877 Mechanical movement, F. P. Hummel . . . . . . . . . . . . .  478,795 1 Valve gear, englDe, F. J. Waters . . . . . . . . . . . . . . . . . . . .  478,973 Cbalr. See Combination chair. Dental cbalr. Medical and surgical cabinet. J. E. Wenman . . . . . .  478.800 Valve. pre.sure r"llulatlng W. Gustafsson . . . . . . . .  478.658 Cheese vat. L. Meyer . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 478.!l8O Merry-go-round, W. D. Bennage . . . . . . . . . . . . . . . . . . . .  478,638 Valve. regulating>}. S. Mcbanle!. . . . . . . . . . . . . . . . . . .  478.939 Chill pla�e f'lr lIasks. F. Marty . . . . . . . . . . . . . . . . . . . . . .  478.622 Metal wheel.lmakllll5.o E. H. Scott . . . . . . . . . . . . . . . . . . 478.644 Valve, .�fetyJ.S, M. Beery . . . . . . . . . . . . . . . . . . . . . . . . . . . 478.849 ChromatIc �'tch pipe. C. H. Congdon . . . . . . . . . . . . . . . 478.570 Metals. reduc ng, H. ". Blackmore . . . . . . . . . . . . . . . . . . 478.907 Valvel shdei v. G. Walle . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  478.S'19 

g::::g'f�' fni�ej��'p.; etc:;C':ili," Tiioma.:::::.: : i�� :un� tr�Wa�.E�f�tus, M. J. Cushman . . . . . . . . . . . .  478.737 ���I�I: �!�d:,."'������'!':.����.�� .&. ���.,:.el.t : : : : :��� 
Claw bar. J. W. Gray . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  478,856 Mine elevator, S. Hamilton . . . . . . . . . . . . . . . . . . . . . . . . . .  478.595 Vehicle. road. ill. V, Santee . . . . . . . . . . . . . . . . . . . . . . . . . . 478.715 Clock, alarm, C. D. Brown . . . . . . . . . . . . . . . . . . . . . . . . .. . .  478.950 Mixing or .eparatlng machine 'H. M. Gabel . .  . . . . .  478,587 Vehicle running gear,-Paugh & Fridley . . . . . . . . . . . . 478.758 Clock case. W. T. Am'es . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 478.546 Mop holder, L. A. Tarring . . . .  : . . . . . . . . . . . . . . . . . . . . . .  478.657 Vehicle .prlng. T. D. Lines . . . . . . . . . . . . . . . . . . . . . . . . . .  478.937 Clutch, rope. Bennett & Adams . . . . . . . . . . . . . . . . . . . . .  478.839 Motion. device for transmitting rotary. F. W, Vehicle .pring dranght attachment. H. Barber . . .  478.777 Cob pipes. compound for ftlling, A. C. Bauscher. .  Gordon . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  478,959 Vehicle top jOint. A. M. Hess . . . . . . . . . . . . . . . . . . . . . . . . 478.696 

8g�:.f���C�·F�i��:::'.��: : : : : : : : : : : : : : : : : : : : : : : : : : : :  478, 
MO��to�.ee Electric motor. Gas and petroleum ��r�l�e���S�·If �rf:����: : : : : : : : : : : : : : : : : : : : : : : :  :��;�� Collar and cull' cabinet. H. Caspar . . . . . . . . . . . . . . . . . .  478, Motor, E. C. Wheat . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  478.774 Vending apparatusl J. H. Reford . . . . . . . . . . . . . . . . . . . .  478.714 

ggll� �'::':��e:e:�:::i; ;,��'l\';',':1��.lnN: 'j: 'j oliii� 478, :U::l:;:I I�:��:::��M·c:: :'';���iiJieiioiici: ·. '.: :  : : :  47 �����r.fze�?w.er.18:d:'W�0���:::::::::::::::::.: : :  :Jg:� son . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 478,796 Muzzle. M. S. Moremen . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  478 I Wagon box. C. Nelson . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  478.706 
gg:::�I�U�� f�c��\f H�T'f.���.oii.'::::.': :.: : : : : : : ���:� �:��Ae,. t-w.eH�'o��!L: · : : : :  : : : : : : : : : : : : : : : :  : : : : : : :  �Jb� I ;:lg�;.��:ft�..'fl;e:t�����e jiiaiform fo'::G:' ii: 

478
.
634 

Combustion, total. E. A. Erb . . . . . . . . . . . . . . . . . . . . . . . .  478,893 1 Nltroglycerine blasting powder, L. Brown . . . . . . . ' . 478,8« I Bodette . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 478.841 Cooling mll� meat. vegetahles, etc.. device for, Nozzle. automatic, C. A. King . . . . . . . . . . . . . . . . . . . . . . .  478,696 I Wa.hlng machine, E. A. Eilgelston . . . . . . . . . . . . . . . . . 478;926 Smart &; uneatham . . . . . . . . . . . . . . . . . . . . . . . . . . . ... . .  '78,720 Nut, lock, v. Eo Doremus . . . . . . . . . . . . . . . . . . . . . . . . . . . .  '78,142 Washing maoblDe, H. Oirboru . . . . . . . . . . . . . . . . . . . . . . .  478,70'1 

© 1892 SCIENTIFIC AMERICAN, INC.



60 J titutifit jmtritJu. [JULY 23, 18<)2. 
Watch case. 1<' .  Borge! . .  . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  478.734 
�:���':;�fe,:!.Cf��r.

d;�Ff·L�;l!�::::::::::::: : : : : :  i��� 
Water closet valve. J. Hankenhof . . . . . . . . . . . . . . . . . . 478.!J63 
Water tube boiler. R. & R. Munroe. Jr . . . . . . . . . . . .  478.756 
Watering device. stock. G. W. �'unk . . . . . . . . . . . . . . . .  478.745 

;�:�:�� ::�':h��r.S�·I.·�lf.�: : : : : :: : : : : : : : :  !��:m 
Well boring apparatu., F. Gardner . . . . . . . . . . . . . . . . .  478.791 ���������������������I Wheel. See Bicycle wneel. Vehlcle wbeel. Wln- .: 

nowing wheel. 
Wheel. R. W. Dixon . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  478.577 I 

;r;d'�n�t;i���.
f
1� ft�,;!,i�.� .���I.CI� •. . �: .�:. �����: : !+�:� 

Window frame. W. T. Gregg . . . . . . . . . . . . . . . . . . . . . . .  478.593 
Winnowing wheel for separating granular Bub-

stances. O. Sundl/ren. . . . . . . . . . . . .  . . . . . . . . . . . . . . .  478.828 
Wire feeding mechanism. F. H. Hardman . . . . . . . . .  478.598 
Wire netting machine. E. S. Bond . . . . . . . . . . . . . . . . . . 478.561 
Wood and coal box. R. 1<'ederroll . . . . . . . . . . . . . . . . . . . . 478.931 
Wrench. See Pi

E,
e wrench. Ratcbet wrench. 

Zln�. ���::. �� � . .  ���.��.�'. �
ev

.
i
�.� . �?�. ����I���.� •. �: 478,001 

DESIGNS. 

��li�: �.�: :gii'.�: : : : : : : : : : · : : :  : : : : : : :  : : : : : : : : : : : : : : :  �g¥t 
Bread pan. Murphy & Zoeggele . . . . . . . . . . . . . . . . . . . . . . 21.710 
Broom rack. Whitson & N o.ker . . . . . . . . . . . . . . . . . . . . . .  21 .708 �!��� .• 8�\fru��c:e

fOr
: .
G
:. 
L .

. �
ro

��I�: ��: : : : : : :  ::: : �l:� 
Glass ves.els. ornamentation of. T. G. Hawke • . . . .  21.705 
Knob and lock escutcheon, R. W. E. Cbristesen . • .  21.706 
Lamp frame. eletrlc. J. E. Gaston . . . . . . . . . . . . . . . . .. . . 21.701 
Lamp sbade, H. Hohenstein . . . . . . . . . . . . . . . . . . . .. . . . .  21,702 

tt�g��r���
b
J t. �a

;�:Ii,;e8: : : : : : : : : : : . : : : : : : : : :  ::::: : �g� 
Spoon. W. W. Berry . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 21 .699 
�rg��::�'K. �.!ge��?����·. ��·. : : : ·. : : : ·  : : : : : : : '. : : : : :  : : :  �g� 

TRADE MARKS. 
Antiseptics. S. G. Plumb . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  21.452 
�!�:�If.: �.;li:l����

e
",,: Gedney: : : : : : : : : : : : : : : : : : : :  U:ll: 

C
l
g
�:;'M,:-\,::

s
M��a¥I&�lg�:g����.�. ��.� .�����. ?:: 21.447 

DI.lnfectant. E. R. Farren . . . . . . . . . . . . . . . . . . . . . . . . . . . . 21,443 
Glue. A. & C. W. Holbrook . . . . . . . . . . . . . . . . . . . . . . . . . . .  21.435 
Hair restorative and dandrulf cure. H. D. Wagner 

& Co . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  21.442 
Ingots, slabs, blooms, billets, bars, rods, etc., steel, 

A. C. Isaacs . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  21.449 
Lard and Its substitutes. W. J. Wilcox Lard and 

ReDning Company . . . . . . . . . . . . . . . . . . . . . . . . 21.438 to 21.«1 
Leather. Including belting. A. & C. W. Holbrook . .  21.445 
011. castor. Indianapolis Drug Co . . . . . . . . . . . . . . . . . . . .  n.{36 
Oil. Illuminating or burnln!<

p
C. Kimber . . . . . . . . . . . . .  21.450 

�:�i�!:f,
s. 

�:���s
B
:�a��? an':tt

e
�1����rcle8 'geii: 21,4M 

eral:y. �dd & COmn . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 21.437 
�rn

o
i�g�rf.��"n�tf�

r
Rf.:e�t,:�gt��e· w cirib' Pl,;eiii>: 21.430 

pIe Growers' Association . . . . . . . . . . . . . . . . . . . . . . . . . .  21,4-46 
K���d�

i
��r

S
jfs����: �11iilf!J�ro;;dS��� �I�'i,'!'fs��: 

21.458 
c. Southworth . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  21.433 

Salt from Great Salt r",ke for bathing porposes. 
M. W. Hopkins . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  21.429 

Tea. L. H. Parke & Co . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 21.432 
Tea, blended. L. H. Parke & Co . . . . . . . . . . . . . . . . . . . . .  21.431 
Timber. sawed. W. S. Key.er . . . . . . . . . . . . . . . . . . . . . . . . 21.448 
Tooth powder, W. E. Burrows . . . . . . . . . . . . . . . . . . . . .. . . 21,428 

v
et

!::n;
r
So'::�.������.� �� . ��.���.���?�.�' . . �: . :.����� 21,451 
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Broadway. New York. 
Canndinn patents may now be obtained by the in

ventors for any of the inventions named in the fore-
fF�';,���tcf[�J�'l."e

d ��:l :m s�,!,P�e.lI�tt'� ��r�� �o�'fu�i 
instructions address Munn & Co., 361 Broadway, New 
York. Othpr foreign patents may also be obtained. 

Inside Palle, eaclt insertion - - 7� cents a line 
Bnck I'nge, eac" Insertion - - - - 81.00 a l ine 

The above are charges per lIIIate line-about eight 
words per line. This notice shows the width of the line. 
and Is set In agate type. Engravings may head adver
tisements at tlie oa.me rate per lIIIate line. by measure
ment> as the letter pres.. Advertisements must be 
�g= t�t a��"l';I�Ce �£\'i:'wt� ::!k':1s���

sda
y 

_ Coltinl? AutomatIe Crol' 
Feed, etc. 

Improved Screw Cutting 

Foot and Power LATHES 
DrIll Pres.es. I:!hapers. Band. Circular. and Scroll Saws. 

Machl�s'
C�������a

ppIztt�t'��n trial. 

SEBASTIAN L ATHE COMPANY, 
44-46 Central Ave., C i ncin nati, O. 

BASE BALL. - A DESCRI PTION OF 
the great national game of tbe United 8tates. by an 
English wl'lter. Jno. Ne .... on Crane, with diagram of 
the fiel

d 
and 7 illustrations of players. Contained In SCI' 

]tSTIFlC A M iCHICA � S O P PLEM ENT, No. ti93. Price 
10 cents. To be had at tbl8 office and trom all new •• dealer •• 

The Sebastian-May Co. 
Improved Screw CuttIng 

�:=e�LATHES . 
�rr�

l
I t�e:�r:i:i�'U��d D1!!:are��:; Outftt.s. Lathes on t·rial. Cat&-100wes mailed on applimuion. 

1 fi� to 1 61 Hialtland Ave., 8 [ J) N E V. 0 11 1 0 .  

SP ECIAL  NOTIC E ! 
�rit?tPe��

dsome photo-engraved display sheets 

:: I�:�� }�g�g�:::��: �� t��oCrli�:�ors." ��·�·M!:;.ee�� :::l �r:.Tl ilb;:, :�i�
t
h7��: and address. 

INGERSOLL-SBRGEANT DRILL co. No. to Park Place. New York, U.S. A. 

EXP E RT M O D E L M A K I N 8 .Est���shed 
.J. C. SEYL. Prop. Chicago Model Works. CblclIIIO. Ill. 179 E. Ma�lson St. Write for Catalogue of Model Supplies. 

E L EC T RO M O T U R. S I M PLE.  H U W  ,}'O 
:���r d��I?era�

o
g�!������

c��o� �fe��
a
!:..�\��}�� 

amateurs to make a motor wnicb millht be driven w;tn 
advantage by a currp.nt derived from a battery, and 
Which would buve sutlicient power to operate a toot 
lathe or any machtne requtrlnll Dot over one man power. 
W ith 11 figures. Contained in �C[ ir.NTIF I C  AME HI<'AN 
SUPPL"l kNT. No. 64 1 .  I 'rice 10 cents. To be bad at 
this oWce and from all newsdealers. 

Astronomical Telescopes 
of superior defining power, 

EYE PIECES. etc. 
Manufactured by 

w. & D. MHGEV, 
H8 West 27th Street. New York. 

IF' Send for catalogue. 

-FOR-
FREE SITES TO SU BSTANTIAL 

MAN U FACTUR ING  ENTERPR I SES 
in the rapidly /iifrowing towns of Virginia and West Vir
�iDia, pos�eS8ing ('H�AP I RO N .  CHEAP LUMBER, C H E A P  
FUEL. and RA ILROA D  FACl LITI Ir.S. address J .  H .  DIN
G EE. 333 Walnut Street. Philadelphia. Pa., Prt'sident and General Man&lZer of numerous Land Companies 
sitUAted alonl!' the l ines of the Norfolk & Western 
Railroad. 

JENKINS' UPRIGHT CUSHIONED 
P OW E R  H A M M E R .  

Stat i o n a ry and M a rine. 
Makes Is own supply of gas from gasoline, and at less eXp'ense than 
�;'J?,!�

e
:f����d�· li�O�lth c�iib�� manufactured or natural gas. Specially adapted for small boats and launches and electric IIl/ht work. Circulars free. IT' MentIOn this pa.per. 

C LA R K  S I N TZ ,  M F R ., 
Springfield, HMo. 

2nd � MACH I NERY �i 
N. Y. Mach'y Depot. Bridlle Store 16. Frankfort S t  . •  N. Y. 

LIGHTNING WELL-SINKING MACH IIElY MuurAeTUIElS. HyrdauUc, Jetting, Revolving, ArtealaD. Diamond Prospecting Tools, Engines Bone,., Wind Mllb, Pumpa. Ene:r.clopecila, 1,000 e0j'ra vh�ga, Earth II Strata, Determlo n.;��nl:.�':::.=a,�!hm����6c. 
Aurora, DL' [ n A U S. c.  .. 1 

81., chI-. UL 
l DoIIu, TOUIJ 

PERU.-AN INTERESTING PAPER by F. A .  Pe�et, ilivinll an exhaustive account of thi� 8�uth American state. its climate, its vegetable and mmeral products. its people and their characteristics aI?d its availability for immhlrat ion. With a statement Of exports and other data. 1l1ustrated with a. map. Cant.loed In SCIENTIFIC AMERICAN S UPPI,EMENT No 8�3. Price 10 cents. To be had at this office Ilnd 'from "II newsdealers. 

�8u USE G R I N DSTO N ES? 
If so. w e  can supply yon. All sizes mounted and unmounted, always kept In stock. Remember. we make a speclaltyof selecting stones tor all spe
Cial purposes. rr Ask J()T catalogue. 

The (:LEVELA ND STONE CO, 
2d Floor, Wilshire, Cleveland, O. 

BEATTY Plano. Orllan. 823 np. Want lIIIents. Cat'g tree. Dan·IF. Beatty, W .. h'ton. N.J. 

:En::rST : DUST : 
Gibbs Patent D ust P rotector 
protects the nose and mouth from In

haUnl{ poisonous dust. Invaluable 
in every industry where dust is 
troublesome. Pel"fect protection 
witb perfect ventilation. Inha
lation of dust causes catarrh, 
consumption and many other se
rious disorders. Thousands In use. 
�!!:':d:�·�:l.JO

o
f���;!,i�n �o�nt:�d 

G
ibbs 31It'i."�!fi:��.� C�i�O. 

A GENf �Y WA NTED. 
Established ftrm of Merchants and Manufacturers are 
wi i l ing to take up "'ole Agency tor Great Brita.in .of any 
articJe which can be sold by their travelers, callIng up
on Hardwaremen. Enginee

� 
etc. Highest references 

��I�::J!�:::ttt�'lf:1a��? 
Bird Co •• Victoria Works, 

" ECONOMY IS WEALTH. "  
Cllnvaaaen wanted � sel l  the N j · W  Mo
"4:'1 HaU Ty pewriter. Why will 
people buy a $100 machine when taO will  imrchaae a bett.,r one1 Send for i l l ultratfld 
catalogue and terms to County Agents. 

Addreet N. TYPEWRITER CO. 
61 1 Wuhinllton Street. HOlton, :\laaa. 

Mention Scu"ntific American, 

Steel Type for Writin[ Machine� , 
J .  D .  MALLONEE. M'f·r. STOCKTON. N. Y. 

The Shimer Cutter Heaits 4�,OOO SOLD. 
To work Car Sldlnll. Flooring Cell-

.. 

. . .  
�ur:d��� s�E;an� . Blinds. Cope Heads to , 
match. _ e, • .  
Sftm'l 3 .  Shl .. ..  ,. &. flltn., . 
Centre St •• Milton. Pa, 

N EWLY I NV E N T E D ARTIC LES 
manufactured t o  order of Metal. Extensive facllltle.-
�� 'n'��-��le&f��e�el?i,t�lt�'li Joltn St., N. Y. 

CELLULOSE OR WOOD FIBER.-By 
Prof. 8. P. Sadtler. Description of the three classes of 
compound cellu lo�es. with their characteristics. consti .. 
tution . mode of manufactnre, and industrial UfOes. Con
tRined in SCIENTIFIC A M ERICAN SUPPLEMENT. No. 861 . Price 10 cents. '1'0 be had at this office and from 
all new�dealers. 

If you are Interested In 

E L E C T R I C I T Y  
send for our special Price List Z. 

BELLS, BAT'I'ERI ES, PUSHES, 
WIRE, MOTOnS, 

And a full line of general 
E LECTRICAL SU PPLI ES, 

STANLEY & PATTERSON, 
Electrical House Furnisllinlfs, 

32 & 3.1 Frankfort St •• N. Y. City. 

ROTARY 
V E N T I LA T I N G  F A N S .  
MECHANICAL AIR MOVERS. 

TUERK 

WATER METER CO.,  
FULTON. N. Y. 

SMALL ELEC TRIC MOTOR FOR AM· 
ateurs.-By C. D. Parkhurst. Description In detail of a 
:'f:!
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With 15 figures drawn to a scale. Contained In SClION· 
�!�l�. '\.�'�Ig�g a�:;,r:�liI�:�;d f�:;in ;;rlew::r��re! 

LIFE OF AN ANT.-BY E. A. BUT-
ler. A n entertaining paper on the life of an ant from 
the egg to the mature state. W ith an account of the 
curious habits of these insects. With 4 ilIust.rattons. 
Contained in SCIKNTIFIC AMERICAN Sl TPPLEMENT. No. 
� fl " .  Price 10 cents. 'ro be had at th is office and from 
all newsde:l l�r8. 

ENGINEER ING DEPARTMENT 
VANDERBIL  T UN I VERSITY. E���=���.�!iPM�� ��r

n
±��t!':o1 

M
��i� 

.Profe�B!J�s. 10 Assist ants ; two buirdings. ext:ensl ve facIlItIes. field outfits.dr8.ughting.rooms. labora. 

���!:���s���ilcB��:i���r�i f:e
a
s����fs�. �;�� JOKUe of thiS or Academic, Law, l\Iedicnl, Biblical, Dental. or PharmaceutIcal Departments, address at once W��:��r�AMS, NASHVILLE, TENN. 

,--.--- ----- ---_._-

N I C K E L  
� A ND � ELECTRO - PLATING 
§ Apparatus and Mattria!' 
';: THE 

� Hanson & Van Winkle Co. � Newark, N .  J.  
" 81 LIBERTY ST .• N. Y. ;;; 2il S. CANAL STREET, 
'" CHICAGO. 

W A T E R  W H E E L  
0�1!�� t�t��

h
i'i."\�:���fJ. 

Simple and reliable
i 

adapted 
�t�v��

a
��

e
M f�et �':tr;�� 

ward. W rite for circulars. 
TI ..  d .... Jton Wat('r \\' heel Co. 
121 ... fthin St., San Franci800 , Cal . ,  
or 235B Centr,,1 Buiiding, Liberty and 
Welt Streetl, New York. 

P U R E C ON D EN S E D  M I LK PREPARED IN  THE MOHAWK VAllEHHE F IHEST GRAZING. CDUNTRl I N AMERICA 
FROM ABSOLUTELY PURE FRESH MllK.EVERY PACKAGE GUARANTEEO.CORRESPONOENCE SOllCITED.- M O H AWK CONDENSED M I L K  C O .  R O C H E S T E R - .V U .A 

1 to 6 Inch. 
O u r  a im  is to make  

these machines a s  good as 
our Stocks and Dies, which are universally acknowl .. 
edged to be 'I'H E  Blo:ST. or Send tor catalogue. 
T H E  ARMSTRON C MFC. CO., Bridgeport, Ct. 

WELL DRIJ.LIBG MACHINERY. 
I>I.lbW.lOTUBBD BY 

WI LLIAMS BROTHERS, 
ITH ACA, N .  Y., 

Mounted and on Sills, for 
deep or shallow wells, 

with steam or horse 

Brothers 

I NVENTORS' I DEAS t':,�kl::
to

Sh��'1.
I
i"1 

MIL LIKEN & D'AMOUIl'. 
Cor. JOHN AND DUTCH STREETS. NEW YORK CITY. 

Machinisu. Patt ..... and Model Makers. 

GAS � GASOLINE ENGINES 
STATIONARY and PORTABLE. All Sizes. 

Dwarfs In Size, but 
Giants in  Strength. 
Expense one cen t an 

pt>r horse power 
requires but little 

.a1LeO<I100 to run them. 
G u::!� t::.f.\-�� 

BICYCLE TO BOYS AND GmLS UNDER 18 FREE YEARS or AGE.ON E."SYCOND1TIONS WITHOUT ON& CENT or  MONEY, Welt.erA Poarl Co., 8M D.u-bora St., Cb1caco,lU. 

THE EVOLUTION OF COMMERCE. -
By  Gardiner G Hnbbard. An interesting paper. treat· 
ing of the Orif{ln of commerce and its gradm-ti extension 
from the East . the pRrt plRyed tn its spread by Rome, 
Venice and Genoa, Spain and Portugal, the Nether. 
lands. France and En�land. and the United States. 
Contain ed tn SCIENTIFIC AMERICAN SUPPLEMENT, No. 
S��. Price 10 cents. To be bad ut this office and from 
all newsdealers. 

HAVE YOU READ �perirnental $cienCe ? 
This new book. by Geo. M. Hopkins. is just what 

you need to give you a good general knowledge of 
Physical Science. No one having the spirit of the 
times can alford to be without the kind of scicn· 
tific information contained in this book. It is not 
only instructive, but entertaining. 

Over 700 pages : 680 fine cuts ; substant.ially and 
beautifully bound. Price by mail, $4.00. 
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V A N  D U Z E N  M U N N  & CO., Publ ishers, 
GAS & 6ASOUNE ENGINE CO. Cincinnatl, O. Office of the SCI E NT I FIC A M E R ICAN, 

____________________ ...::3:.:6:.:1:...,=:BROA D WA Y. N E W _Y_O_R_K_" __ 

ELECTRIC COAL CUTTERS. 
ELEOTRICAL MINING APPARATUS OF EVERY DESORIPTION. 

SE ND FOR I I.LUSTRATED CATALOGUE M 2. 
THOMSON-VAN DEPOELE ELECTRIC MINING COMPANY, 

620 ATLANTIC AVE N U E, BOSTON, MASS. 
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A New and Important Book on the 
Manufacture of Ink, the only 
one in the English Language. 

J U ST R E A DY. 

The Manufacture of Ink. 
Comprising the Raw Materials, and the Preparation 

��i"�i!i':fCt�oE��ni>��l;�k�%�� II��, S��l\� ��:: Lithographic Inks and Crayons. Printing Ink, Ink or 
th�i;f�1���c�i��a���gsl�!�h��k��W��ie:\��,�f:': etc. 'l'ranslated from the German of SIGMUND LEHNER, Chemist and Manufacturer, with additions by WILLIAM T. BRANNT, editor of the U Techno-Chemical Receipt Book." Illustrated. In one volwne, 12mo, 230 pages, pri ce $2.00. nr By mail, free of post<U,}e, at tlul publicatWn price. to 
'lny addrel1S in the world. 

CONTENTS.-I. Introdnction. II. The Various Kinds 
of Ink. III. Writin� Inks. IV. The Raw Materials used 
��lhC:;8lft�tt���� I�'i!8cg���f�gT��f!� lI', ���:: 
tions for the Prepa.ration of Inks containing Tannin. 
i.tis. L�."1Ylia�l'nd IJ:�nll ���:·fJ;'I�xfr'i.�'i\;eO��'l'.: 
ter. XI. Logwood Inks. XII. COPYinl Ink. XIII. The 
ft�tflia��t���s�'i!'Jof,f:P�o����s. jllf,�"et,r.,!�i�g 
Agents for Ink. XVII. Change in the Color of Ink in 
Old Documents and Methods of Making Faded Writing 
Legible. XVIII. Colored Inks. XIX. Metallic Inks. 
XX. Solid Inks (India or Chinese Ink). XXI. Litho-
f��p��'i,�rl�s �'1gfti.�n�e�tt:.I. I�r�.���n Xfi�!: XXV. Ink Specialties. XXVI. Sympathetic Inks. �XVII. 
Stamp and StenCil Inks. XXVIII. Wash Blue or Laundry Jll ue. Index. nr A circular sho lUin(} the full table of contents of the 
above book sent free to any one who W'Ul apply. 

1fT Our New Retlised Descriptive Oatalooue oj Practical 
�r:ed ��1�t��/�f�ksev�ri;ag��,���, g!1g;;�g;���:tltrt� 
Arts, sent free and free oj postage to any one in any part oj 
tlul world who wUl furnish his address. 

H E N R Y  CA R E Y  B A I R D  It. CO. 
INDUSTRIAL PU1lLISHERS. BOOKSELLERS & IMPORTERS 

810 Wal n u t  1St • •  Philadelphia. Pa., U. l".  A. 

LARKIN'S BRA SS A ND 
FO UNDER. 

IRON 

.4 new and thoroughly revised edition.-Just Ready. 
T H E  PRAOTIOAL 

DnA�� AN� IMN r�UH��R'� �m�t 
A Treatise on Brass Founding. Moulding, the Metals and their Alloys, etc. By JAMES LARKIN, late Conductorof the Brass If'oundry Department in the Penn Works, Philadelphia. A new revised and greatly enlarged edition. In ODe VOlume, 12mo, 400 pages. 
Price $2.50 by mail, free of postage to any address in the .oorld 

CONTENTs.-Among the most important and entirely 
g�kS:��i�h: ��lj�!:i�\t�:h�fvt�:so�a�:rk� 8�!1'I�;! 
�r�:��t'r��do��I\�f:��:tln��l����f!��rtf��t�tt�:j ���!df�i ; ��Nr�8��n!�aC:;ti�a:�tio�; ���e��kfl� on to other Metal s ;  Casting iron and other Metals upon Lace, Embroideries. Fern Leaves and other Combustible Materials ;  Some Modem Bronzes. 

IT Descriptive circular, Qitling full tabl.e of contents of 
the above book, sent free to any one who will send, his 
address. 

I'T Our new revised DeSCriptive CatalogtU of Practical 
and Scientific Books. 88 pages, 8vo. and o ur Catalogue of :,ii��ry� :��a���i��t ��:r:u:tto:leL:tc::t'1��k:r� 
Electro-Metallurgll, Moulding, Founding, Pattern Makinq, 
Jlftal Working, etc., and other Catalogues, the whole cover
ing eveTfl branch of Scient!e applied :'o the Arts,. sent free 
!�� !:Ji ji��hah� �M��s.

o1U in any part oj the world 

H E N R Y CAR E Y  B A I R D  It. CO., 
INDUSTRIAL PUBLISHERS, BOOKSELLERS & IMPORTERS 810 Walnut St., Philadelphia. Pa • •  U. S. A. 

D ECORATIV E TREATMENT OF NA
��rl�lcrg:��gt�·�����1�h�t:�gl��atto� i��'ii:i���f �f�: to decorative work ; elements of decoration ; botamcal anal ysis treatment ; disguised art ificiality treatment ; notes on symmetry i realism and conventionalism ; setection j the aims in design ; clea.rness of comvositlOn ; naturalness of treatment ; shapes and their decoratIOn ;  l'Ppl icatinn o f  decoration to shape j paral lelism ; distribution ; panels ; borders ; friezes ; diapers ; twomethods of desi�ning diameters ; indefinite sh�t pes and forms : animals in-connection with fol iage ; value of natural folisile in ornamentation. W ith 38 i l lustrations. Contained 
�3��I�';���3t�:.f'���. S����Ei1lEc��tsNe°a"Ch ��\) cents for the series. '1'0 be had at this office and from all newsdealers. 

TO BUSINESS MEN 
The value of the SCIENTIFIC AMERICAN as an adver

tising medium cannot be overestimated. Its circnlatlon 
is many times greater than that of any similar journal 
now published. It goes into al\ the States and 'l'errito
nes, and is read in all the principal libraries and reading 
rooms of the world. A business man wants something 
more than to see his advertisement in a printed news
paper. He wants circulation. This he has when he ad
vertises In the SCIENTIFIC AMERICAN. And do not lec 
the advertising agent influence you to substitute some 
other paper for the SCIENTIFIC AMERICAN, when se
lecting a list of publications In which you decide It Is for 
your interest to advertise. This is frequently done for 
the reason that the aJ,!'ent gets a larger commission from 
the papers having a small circulation than is allowed on 
• he SCIENTIFIC AMERICAN. 
For rates see top of first column of this page or ad

dress llIUNN & CO.,  Publishers. 361 

J titufifit �tutritau. 
Why Not Move 

Nearer your best and biggest market-nearer your raw materials? 
Chicago i s the greatest distributing point in America because of 
low rai lroad and lake freights everywhere; unrivalled location; belt
railways. Chicago Heights is  the center of Chicago's manu 
facturing district. Can't you come 

To Chicago ? 
We'll show you Chicago Heights, and offer you strong induce
ments to locate there. We have the property, the men and the 
money-and mean business, If you're a manufacturer, affected 
by the new, changed conditions of doing your business, write us;  
we have a "way out. " 

"Chicago's Beaten Path" is an illustrated and carefully-prepared booklet. Every 
manufacturer should have it. Sefid us your name and address. Here's  ours : 

THE CHICAGO H EIGHTS LAND ASSOCIATION, 
(GET OUR RATING) 

822-823 Chamber of Commerce, Chicago. 

STEEL  TYP E FOR TYPEWRITERS 
St"ti�l� ���� �&��:: �l!,�b:i:."d 

Model and .;xlteri m e n ' ai Work. Small Machinery, Novelties, etc., manufactured by spectal contract. 
New York StencilWks. 100 Nassau St., N. Y 

VANDUZEN SJ�� PUMP 
THE BEST IN  THE WORLD. 

Pumps Any Kind of Liquid. 
in Order, never Clog. nor 
Every Pump Guarante.d. 

oeK & ORE BREAKER 
Capacity up to 200 lou per hoor. 

Has produced more ballast, road metal, and broken more ore than all other Breake s combined. 
M!''l!lg:�.ofs�N��r��r..�:::::1. 

CATES I R O N  WO R KS, 
�o C So. C l inton St., Chicago 

136 C, Liberty Street, New York, 
237 C, � ranklin St., Boston, Mass 

P E R FORATO R S  OF ALL M ETALS 
For Cotton, Oil and Rice Mills, Sugar Houses, Distilleries, Phosphate and Fertilizer Works, Milling and Concentrating, Gas and Water Works, Elevators, 'l'hreshers, Separators, Com Shellers. and all kinds of Grain Cleaning Machinery. Heavy �teel and Iron Plates and Cylinders for Screening Ore, Coal, Stone. For Filters, 8traiDer� Ventilators, 011 , Gas and V�r Stoves and all sEectal purposes. Special sizes for Conee Clean-i:.ll\.�'k�"::�':ftou �nIrl;'/I�'i�f:re:ti�: t!!�, ��f�;'go, and 284 Pearl St., N.Y 

Perfect . Newspaper Fi le 
The Koch Patent File, for preserving Newspapers, Mag
aZines, and Pamphlets, has been recently improved and 
price reduced. Subscribers to the SCIENTIFIC AMERI
CAN and SCIENTIFIC AMERICAN SUPPLEMENT can be 
supplied for the low price of $1.50 by mail, or $1.2.'i at the 
01llce of this paper. Heavy board sides ; InSCription 
SCIENTU'IC AMERICAN " In gilt. Necessary for 
every one who wishes to preserve the paper. Address 

MUNN & CO., Publishers SCIENTIFIC AMERICAN. 

ON BALANCING MARINE ENGINES 
and the Vibration of Vessels.-By A .  �'. Yarrow. A study of the laws that �overn the vibration of high speed steamers, and the possibil ity of avoiding it. With 
1 1  i l lustrations. Contained in SCIENTIFIC AMERICAN SUPPLEMENT, No. 81i,. Price 10 cents. To be had at this office and from aU newsdealers. 

WHAT ELECTRICITY IS -BY W. W. 
Jacques. An intere�ting discus8lon of the subject. iHustrated with some new experiments. Contained in 8CIENTIFIC AMERICAN SUPPLEMENT. No. 81i,. Price 10 cents. '1'0 be had at this office and from al l newsdealers. 

I
�����·" ' ''''��'''''��� 

.A.. 111 U l.\IJ: :J: :N" U l.\IJ: ! 
In all shapes. Manufactured by 

Cowles Eleotrio Smelting and Aluminum 00., 
iCorrespondence solicited. LOCKPORT, N. Y'I '�..J"V".J"�� , 

EEBL:tN ELU'E 

VITRIFIED BRICK. 
An Indestructible prodnct. Impervious to water and 

aCids, for room IInlngs and fiooring. Especially useful 
in chemical works for lining Digesters . 

NEW YORK BR ICK AND PAV ING  CO . ,  
SYRACUSE, N . Y. 

CHUCKS CataloJl:ue No. 12, just issued 
• with over 4.C new illustratioDs 

The CU8hmau chuct'nb!��eiI���':;�, Conn. 

A CONNECTICUT PEAOH ORCHARD.  
�:��;c�· n.ml· b�'f.:lit�Ie����'f,e�e�����':.Yn�� :r��� Bcres. Contained in SCII£NTI1!'1C AMERICAN SUPPLY._ '''''NT, No •. 'fi9 and " U . Price 10 cents each. To be 
had at this 01llce and from all newsdealers. . 

A R T E S I A N  
Wel1s, 011 and GasWel1s, drilled by contract to any depth, from 50 
to aooo feet. We also manufacture and furnish everything required to drill and complete same. Portable Horse Power and Mounted Steam Drilling Machines for 100 to 1 000 feet. Write us stating exactly what is required and send for illustrat-
:d<fr£,IWEy.LA�I>e;h CO., STREET. NEW YORK. 

OPTICAL PROJECTION OF OPAQUE 
Objects.- By Geo. M. Hopkins. Description of a few ways of projecting opaque or sol id objects in their natural colors, and �reatly magnified, upon a screen by means of the optica l lantern or mell8scope. With 7 tJ)ustrations. Contamp.d in SCIENTIFIC AMERICAN SUPPLEM ENT, No. 84'.  Price 10 cents. To be had at this ottice and from all newsdealers. 

CLA.Fl.�'S 
WOOL WASHERS, 

WARP DYEING AN)) SI ZIN H MACHIN ES. 
PATENT RUBBER COVERED �QV EEZE ROL l ,S, 

POWER WRIXGEItIS FO R HOISIERY A N D  
Y A R N  D Y EI N G. 

D RYING A N D  VENTILA TI N G  FANS, 
WOOL A l'i D  (:OTTON DR YERS, Etc. 

Catalogues free. 
C E O. P. C LA R K 

Box L. Windsor Locks, Conn. 
Pneum atic Tire Bicycles. 

Every One Guaranteed. Send for Catalogue. 
I:r Al[fnts Wauted. KIRKWOOD, m i LLER & CO. 

16 Soutli :'t .• Peoria, I11. 

WHAT TO PLANT ON THE HOME 
Grounds.-By Prof. J. (,J. Budd. An enumeration of the , shude and ornamental trees. sh rubs and small fruits ! Suitable for planting in tbe viCinity of dwellin",s. Conblined in SCIENTIFIC AMERICAN �UPPLEMENT, No. 81i3. Price 10 cents, To be had at this omce and from I all newsdealerR. 
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THE P REMIER CAMERA 

Is TH E B EST I N  M A R KET. 
S i m p l e  of Manipulation. 

Plates o r  F i l m s  are used. 
The S h utter i s  a l ways set. 

PR I C E  $18. 00. 
Send for Catalogue and copy of Modern Photography. 

W E  M A K E  A LL K I N DS O F"  CA M E RAS. 

ROCHESTER OPTICAL COMPANY, 
14, S. Water St., ROCHESTER, N. Y: 

PROPOSALS. 
NOTICE TO ARCHITECTS. 

TH� ���o�:���;���i���f ���Tt��l���r S�b��r.d�,:u:,� before theaoth September next, (competitive) plans and estimates of cost for the construction of certain Provincial Government Buildings. Particulars of competitioo and further luformation 
can be obtained from the underW���'GORE, 

Deputy Commissioner of Lands &: Works. 
Land.Vi�Z�B� g,ef��:¥�:�: 1892. 

--------�=-== U S. ENGINEER OFFICE, BOSTON, MASS., JUNE • 25, 1892.-Sealed proposals, in trTtlicate, will be re-
�:\r::r;�i�l�tii�i� �;�ls.!'ri'J'nb.:'!rel�l.rf �;,8;;ic�':i h�� draulic cement, at Fort Warren, Boston Harbor, Mass. Attention is invited to the Acts of Congress, approved February 26, 1385, and February 23, 1887, vol. � page 332, 
�a�i��a�p&"f� �?Vtl'I���/iELt£�tie�r.:cril�1 o�n1<?�: gineers. 

------------------ - -
E B EST L O O S E  P U LLEY O I L E R  

I N  T H E WO R L D .  VANDUZEN PAT. L PUL. OILER 
Keeps Pulley oiled 3 to 4, weeks with one 
filling. Cost 25, 30, 40, 50, 65 and 8.') centa 
each .  Send Price and T R Y  O N E .  State diameter and speed o f  Pulley. Will 
semi Catalogue free. Mention this paper. 

Y AKDUZEN & TIFTCO.Clllei ••• tl,o.U.8..l. 

W' A"'ER JAMES LEFFEl &. CO., 
'" I SPR I N G FIELD, OH IO,U.S.A. 

S e n d  for our fi n e  WHEEl IS large P A M P H LET. ... 
:M:A.:a:O GrA.N"'Y' 

And all Fancy Woods. 
TEAK FOR YACH'I'S, !OiPA NISH CEDAR 

FOR SHELLS. etc. 
T H E  E. D. A L B R O  CO. , 

Eastern ( 200 I, ewi s Street, ( New York U S A  Branch, 5 Ft. E. 6th St., 5 ' • • • 
H. T. BARTLETT, Mg'r. F. W. HONERKAMP, Ass't Mg'r. 

(Mills, Cincinnati, 0.) 

T H E  S I M PSON 
STO R AC E B AT T E R Y .  

$li��a'ka�:s�e�·1 .1j3 3'e�rc:1I�ell 
E. M. F., 2 3-10 volts. 8apacity, ro ampere hours per cell. Can be charged with gTn v i t y  

h n t t e r i f·",. For lighting sma)) incandescent lamps, running motors and expe .. nmental work. 
SIMPSON ELEOTR[Q MPG. 00. 
39-4 1  �iI'iC'11(J8�lOJl 1St. , 

© 1892 SCIENTIFIC AMERICAN, INC.



']ll(tloerti.eement& . .  
Inside Page, each insertion - - " Ii  cents a l ine 
Back Page, each insertion - - - - $1 .00 a line 

T h e  above are charges per agate line - about elJlht 
words per line. 'l'his notice shows the width of the IfDe, I and Is set in agate type. Engravings may head adver· 
tisements. at the same rate per agate line, by me88ure
ment. a. tbe letter press. Advertisements must be 

=�i� t"ot 
a�;�"l'!i�ge �gf�wt:i'1l: �a:�k'':'s���rSday 

J titutifit !.,ritJu. 
The :OEN""S:ail:OR.E, 

" The world'. greate,,' Typewriter," now contain" al l the con-
�&::i�
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:nl

m
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e r::::!��� �'i!':.';,';. ��,rd 
controfied Iry men havh'l[ bad fi fteen- years' expel'lence 0 11 type 
bar machines. It is  bnill with a special view of· simplicitY, 
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by the Government to examine and receive bids on the best machine unani
mous]y reported that the U Densmore " contained more points of excellence 
than any other. and that It was the best machine of all. We will appoint a 
reliable dealer In unoccupied territory as soon as possible. and in the meantime will ship machines on approval to parties having a good commercial rating. 

Vi· ctor.csr K 0 D A K 
i:R E TYPEWR ITER CO • • 202 ...... 

ay. N
. 

Y
. 

" Improvement the order of the age." 

THE SM ITH PREMIER TYPEWRITER 
\(I G tf E S'T" Q!AlOGUE Regular } 
" � t"J:\ Junior 

O�p ," t j!  Folding 
V Daylight Ordinary 

I 4 styles and lizes 
for the season of 
1892, 

$6 .00  to $65.00.  
OVERMAN W H EE L  CO. 

.OSTON. WASHINGTON. DENVER. SAN ""'"Cleco. 

A. G. SPALDING "  BROS., Special Agents, 

Latest improvements, regist ers for ex
posures ; glass plate attachment s ;  daylight 
l oading, etc . , etc. Send for catalogue. 

OMICAGO. NEW YORK. PHILADELPHIA. ----- . -.. ---- .--. 
::J:)O U EJEE:H;. F C> � EEI..'1 

We can supply It with the 

T H E  EASTM A N  C O M PANY.  
ROCHESTER, N. Y.  

Important Improvements: 
AU the Essential Features ,,;reatly perfected 

The Most Durable In Alignment. 
Easiest Runnlnll and Most Silent. 

AU type cleaned In 10 seconds without soiling the hands The Sm ith I',efnler Typewriter Co , l>yracuse, N. \' . . U:S. A.  lr Send for CatafOll:De. Motor ofthe 1 9th Centnry The Belknap Little G iant Water Motor 

'�l����I� " to '10 horse power. Best Water Motor. most powerful and , ---------------------
Cost about one cent an hour to ellicient macblne on the market. 
each indicated horse power. Electric Motors and Dynamos. 
& .  In Il'Ortll, nM size, m,y vultU' lies." Combined Water Motors and Dynamos. 
What others think of me Is stated Cyclone Coll'ee Mills for Grocers' use. 

• In catalogue. Combined Motor and Mill in one case, 
CHARTER GAS E N G I N E  CO. run b� �ater o r  electricity. 

P. O. Box 148. "'Ierllnl(, ] 1 1 .  IT ntf for C.rcular •. 

This Com pany ow ns the Letters Patent 
gran ted to Alexandl'l' Graham Bell , March 

� 11111 1 1 1 1 1 1 1 1 1 1 1 ; , :  I ; :  LlGHTI'JING 
-, "- '-'" " '''v VV¥'Y'\ ;f,rv.; 

7th , 1876. No. 174. 465, and Jan uary 30th, I.ightnillg  and Greell River Screw Plate". BA R N ES' 
1877 N Tap Wrenches, Bolt Cutters, Hand and Power Drillina New Friction Disk Drill , o .  186, 787. Machines

L
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and other • 

The tran smissiun of Speech hy all known FO R L IGHT WORK. WI LEY & RUSSELL M FG. CO. , Greenfield, Mass. Has these B,eat A duIJlltlJge., 
forms of E]pctric Speaki n g  Teleph ones in· Send for S. ," Catalog.... The .pesd C&D be instaD�haDged trom O to l600 

fringes the right secured to th is  Com pany :!.ihb::'�J:��,*�ve, wi�ta.eq:::;w:f:lt� 
smallest or largest drills within ita range-a won-by the above paten l s, and reD ders ea �h g�D.s::Ufo��t!I�t &avin&, I n  drIB 

ind iv idual user of telephones not fUl'DiSb- 1 W. F. " J NO . · BA R N ES CO., 

ed by i t  or its l icensees responsible for Ruch ________________________ 1_9_9_9_
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unlaw ful  use .  and all the consequences ,........ .... -r _ ""II::'W ....... T �  .... ...... 'T -.::;"II � .  
thereof, and liable t o  suit therefor. '-' A ...... ..&:.JI .L  � �A.L � ..&:.JI� 

A Wom a n ' s  Pride 
is a beaut iful  wa tch :-fine 
enamel dial ,  with Arabic fig
ures ; the case, of coin-si lver 
or fourteen -karat gold fil led, 
and exquisitely engraved : 
This is the ladies' style of the 
new QUICK - WINDING 

"Waterbury." 
Jeweled movement ; A war
ranted t ime-keeper. A gem 
to be proud of. 

A men's style also is made. 
Far superior to any cheap Swiss 

watch, though equally low-priced. 
Your Jeweler sells It. a 

�.Al!�.I� 
AMERICAN. continue to examine Improve
ments. and to act as Solicitors of Patents 
for Inventors. 

In this line of buslnes. they bave had fnTty-ft, •• years' 
experience, and now have 1,nequ.', Zed facilities for the 
preparation of Patent Drawings. Specillcations. and the gI�r:�Jg�� ��i�J�:::h fg�J:.��:::'s \Ge��s.

U��� �l{<i.�:. a1
f�� a��"o't.'!.

t£:�:'Ilrre,r.:���� t.s?:ri::'�\':ia?°.::rd 
Reports on Infringements of Patent.. All bUsiness in
trusted to them is done with special care and prompt
ness, on very reasonable terms . 

. tatr'%We
i'n:g:'!:fi"oe,. 0fb���rl:le��s

a.rJ'Ai�!.0ro c� 
cure 'l:f.em � directions concerning Labels. CopyrtiC.ts, 

�::I�ent��ere,�ectfr�::.e�iHf::. J:tn.r;,s�"e"'tl 
Patents. etc. 

We also send. ,,·u of charge. a Synopsis of Foreign P .... 
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MUNN '" CO . . Solicitors of Patent •• 
,361 Broadway, New York. 

BHANCH OFFICES.-No. 622 and 624 F Street, P .... 
OIt\c BuIldin& aear 7th Street, W� D. C. 

T h e  S h i pm a n  A utomatic Steam E ngi n e  
1 .  fl. 4, 6 and 8 HORSE POWER, SINGLE. 

S and fIfI HOBSE POWER, COMPOUND. .. s::w- Insuranoe Not Affeoted. 
STAT I O N A R Y  A N D  M A R I N E . � For All S:rnall Po'Wer "W"ork. 

S H I P M A N  E N C I N E  CO. 200 S u m m e r  St. , Boston M ass.  

TH E SQUARING OF THE CIRCLE.
gl�:��::'��r.����W::: · ti�e!' I:�O[�c;,a1p��:��� "a���e l\�'t versal interest in the problem ; nature of the problem ; 
histo rical attempts ; proof that the problem is i nsol� vable. Contained in SclENTIFIC AMERICAN SUPPI.E· 
MENT. Nos. S"� aDd S1i3. Price 10 cents eacb. To be 
had at this olHce und trom al l newsdeale ... 

COM_IIH Figures all Example •. K ... 
operated. Rapid. Accurate 

I Relieves mental strain. 
Sen or iron ar. . . FG. Co. , 62-66 11linois St. Chlcago· 

SA W 8 :�i.e::b�r,:�efg SA WS 
A send us their full address for a copy of Em- A erson's 117'" Book of SA WIS, new 1892 edi

tion. We are IIrst to Introduce NATURAL 

W GAS for heating and tempering Saws with W wonderful elfect upon imW0ving their ana-
S liZe"s'?d �.r.fr��:s�m��� �M'i.j� S � C O. (Limited), Beaver 'Falls. Pa. --.. 

F. A.  S I N C LA I R 'S 
Common Sense Chairs, Settees, and R ockers 

A r e  l u s t  what 
their n a m e  im-

g�;s.,!o�� c=�� 
ble, easy seats. 

Ask your dealer 
for them . or send 
stamp for Cat .... 
logue to 

P. A, SINCLAIR, 
KOTTVILLE, 

Fireside Comfort· for Two. 
onon�y 

C::O'nty, 

Special low freight to a l l  parts of the United States. 
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B U S I N E SS 
. Bicycle Deal.,. : -A bifycle will. be better 

for .Iou than a horse. It doesn'l eal anything. Frugal Merchant :-{not entirely convinced) 
- No, it won't eat anything, but I'm afraid 
it'lI .give me a Ibundenng big appelite .-Ckicago Tribune. 
The moral is yours - so's a Colum
bia bicycle - Busine,ss men, the 
Pope Mfg. Co. offer you health and 
happiness, clear headedness, reno
vated money-making brains - 22 I  
Columbus Ave. , Boston. 

A GENTLEMAN 'S LAUNCH.  

YOUR O WN ENGINEE R. 
Launches 19 t o ·  00 feet In length. with automatIc m a

chinery. N o  Smoke. No Engineer. 
No Danger. No Dirt. 

PADDLE YOUR OWN CANOE. 
Canoes. Family Row and Sail Boats. Flshinrr and Hunt

ing Boats. Manufactured by 
THOMAN K A NE &; CO., Chicago, III.  P- Send for Catalogue, .peclfylng line desired. 

El:DISC>:Nr 
C E N E R A L  E L ECT R I C  co. 

I N CAN D E SCENT A N D  A R C L I C H T  P L A N TS. 
Stationary and Railway lIotors.-Lamps.-Cables.-Safety Devices. 

D ISTR J CT OFFICES. 
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Eastern _ , . . . .  , . . . .  Edlson Building. Broad St. .  New York, Pac!lIc Northwest . . .  Flelschner Building. Portland. Ore. 
New England . . . . . . . . . . . . . . . . . . . .  25 Otl. St., Boston. Mass. Rocky Mountain . . . . . .  Masonic Building. Denver. Colo. 
Mexican and Soath American Department. . . . . . . . . . . . . . . . . . . . . . . . . . . . .  Edison Building. Broad Street. New York lI/IIrOpeau Olllce . . . . . . . . . . . . .  ' "  . . . . . . . . . . . . . . . . . . . . . . . . . . . ,N Vletorla Street, We8tlnin8ter London. S.W., EDlf1and. 
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TANITE 
Emery, 
Emery Wheels, 
Emery Whetstones. 

Grinding Machines, 
KnHe Sharpeners, 
Knife Grinder •• The Tanite Co., 

STROU DSBU RG, PA. 
1 61 WASH I N GTON ST. , N EW YORK. 

Double 
Jet Injector. 

"GARFIELD" 
Locomotive Injector, 

Automatic Injector, 
Double Jet Injector 

and Ejector. 
Best Boiler Feeders !mown 

for Hot or Cold Water Lifting 
or taking water under pres

snre. pr /lend tor Price LIBt. 
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ESTA BJ.ISHED IS46. 
The Most Popular Scientific Paper in the World 

Only $3.00 a Year, Inc lu .lIng Postage. 
Weekly-li� Numbers a Year. 

Thl. widely  cil'culated and splendidly Illustrated 
paper Is published weekly. Every number contains Blx
teen pages of useful Information and a lar..:e number of 
orillinal engravin�s of new Inventions and discoveries. 
representing Engineering Works. Steam Machinery, 

I New Inventions. Novelties In Mechanics. Manufacture .. 

I Chemistry. Electricity, Telegraphy. P botography. Archi
tecture. Agriculture. Horticulture. Natural History. 
etc. Complete list of patents each week. 

Tel·lII fii1 of �nb8cl·i ption .-One copy of the SeIEN
'MJlIC AMERICAN will be sent for nne llear-52 numbers
postage prepaid. to any subscriber In the United States, 
Canada, or Mexico. on receipt of tll ree dol l al's by the 
publlshe .. ; six month •• '1.50 ; three months. '1.00. 

(: I II bs.-Special rates for several names, and to POBt 
Masters. Write for partiCUlars. 

The safest way to remit Is by Postal Order. Draft, or 
Expre.s Money Order. Money carefully placed Inside 
of envelope .. securely sealed. and correctly addressed, 
seldom goes astray. but Is at the sender's rloI<. Addreu 
all letters and make all orders. di-afts. etc., payable to 

lll UNN '" C O . ,  361 Broadway, New York • 
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T H E  

Jtituttfit �mtritlut Juppltmtnt 
This Is a separate and distinct publication from THE 

SCIENTIJIIC AMERICAN. but Is uniform therewith In size • 
every number contalnlilg sixteen large pages full of en
gravings. many of which are taken from foreign papers 
and accompanied with translated descriptions. ·.rHE 
SCIENTIFIC AMERICAN SUPPLEMENT Is published week
ly. and Includes a very wide range of contents. It pre
sents the most recent papers by eminent writers in all 
the principal departments of Science and the Useful 
Arts. embracing Biology. Geology. Mineralogy. Natural 
History. Geography. Archreology. Astronomy Chemis
try. Electricity. Light. Heat. Mechanical Enllineering. 
Steam and Railway Engineering. Mining. Ship Building. 
Marine Engineering. Photography. Technology, Manu
facturing Industrie •• Sanitary Engineering. AgrIculture. 
Horticulture. Domestic Economy. Biography. Medicine. 
etc. A vast amount of fresb and valuable Information 
obtainable In no other publication. 

• 'l ' h e  most 1mporta 1 l  t Engineerina U"orks, Mechanisms. 
and Manufactures at home and abroad are Illustrated 
and described In the SUPPLEMENT. 

Price for the SUPPLEMENT for the United States and 
Canada, IS.OO a year ; or one copy of tbe SCIENTIFIC AM
ERICAN and one copy of the SUPPLEMENT. botb mailed 
for one year for '7.00. Single copies. 10 cents. Address and 
remit by postal order. express money order. or check, 

M U N ·N · &  CO . . 361 Bl'oadway, New YOl'k, 
---0---

�uildinn �ditittn. 
THE SCIENTIFIC AMERICAN A R C H I T E C T S' AND 

BmLDERS' EDITION is luued montbly. f2.50 a year. 
Single copies. 25 cents. Forty large quarto pages. equal 
to about two bundred ordinary book pages : forming & 
large and splendid Magazine of Architecture. richly 
adorned with tle!/f1t1t plat.s (n colors. and with other line 
engravings ; illustrating the most Interesting examples 
of modern architectural construction and allied subject .. 

A special feature IS the presentation in each number 
of a variety of tbe latest and best plans for private resi
dences. city and country. Including those of very mod
erate cost as well as the more expensive. Drawings In 
perspective and In color are given. tOllether with full 
Plans. Specillcations. Sheets of Details. Estimates. etc. 

The elegance and cheapness of this magnillcent work 
have won for It the Large8t Circu i lltion of any 
Architectural publication In the world. Sold by all news
dealers. f2.50 a year. Remit to 

M.U NN &:; CO •• Publishers, 
3 6 1  Rl"ftA d "'R V .  N"pw York. 
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