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1. Appenrnll(:e of the tower during the progn'ss of it� COl1stl'llction; fronr n pliotf)gl'aph. 2. 1'he tower at the moment of rupture. 3. Appearanee of the tower after its fall; from a phot.ograph. 

RUPTURE AND FALL OF THE 250 FOOT STEEL PLATE WATER TOWER AT SHEEPSHEAD BAY, N. Y. [See pag'e 405.] 
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J ,ieufifit �mtritau. [DECEMBER 25, 1886. 
BEMOVAL OF SNOW FROM �REETS. inventor is a man who supplies the country with new 

The dilnculty of cleaning the streets not only is per- and valuable forms of industry ; by means of his new 
ennial, but it is one that becomes more disagreeable, inventions he enables the PUblic to save time and money 
and yet more imperative, with the increase �f traffic in the performance of labors, · and he supplies the people 
and the growth of popUlation. The streets of New with'all manner of comforts and conveniences. In the­
York are frequently chpl>-ed by thA throngs of vehicles earlier days of the Patent Office, the examiners did not 
even in the best of weather, and of course a heavy fall so fully appreciate their relations to the inventor ali at 
of snow makes matters worse. In addition to the present. 
trouble thus caused, the accumulations of snoW are Many of them were in the habit of officially acting 
sources of annoyance to pedestrians, and the filth 001- against the inventor by finding flaws in his devices, 
lect4:)d in the slushy mass is a serious danger to health. and rejecting. if the thing was simple, or if there was 

The expense of carting away the snow has been vari- doubt of novelty or reality of invention: They used 
ously estimated to range from seventy-five cents to one to act upon the idea that their chief duty was to re­
dollar per cartl6ad ; but even at fifty cents per cart- fuse patents. This Wft,S all wrong. The constituti�n 
load it is mamfest that to properly clear the strAets expressly provides that the useful arts. are to be �n-

One copy, one year, postage included . . . . . . . . . .. .. . . . . ..... ... .... . .. . .  S3 00 would cost enormously. Take, for example, one street couraged by the grant of patents. It is to grant pat-
One copy, six months, postage included . . ... . . ... ... . . ....... .. . . . . . . . . . 1 aO block 200 feet long and say 50 feet wide, having a snr- ents that examiners are chiefly employed In the Pat-

(Jlub�.-One extra copy of THE SCIENTIFIC AMF.RICAN will be supplied 
gratis for every club of live Bubscribers at $3.00 each; additional copies at face area of 10,000 square feet. A moderate snowfall of ent Office. The �imple inventions for which patents 
same proportionate rate. Postage prepaid. three inches of snow will give 2;500 cubic feet on that are asked are the most numerous and the most valuable 

Remit by postal or express money ordel'. Addres. on� block of street. Assuming that in loading this is to the public. If errors are to be made, let them be i n  
MUNN � co., 361 Broadway, corner of Franklin Street, New York. packed down to nearly half-say.1,350 cubic feet-there fafor of the inv�ntor. It is better to grant a hundred 

'rile ScientUic AlDerican SupplelDent 

Is a distinct paper from the SCIENTIFIC AMF.RICAN. TIlE SUPPLEMENT 
is issued weekly. Every number contains 16 octavo pages. uniform in size 
with SCIE�TIFIC AMERICAN. r:eerms of subscription for SUPPLEMENT, 
$5.00 a year, postage paid, to subscribers; Single copies, lU cents. Sold by 
all newsdealers throughout the country. 

. 

would be 50 cubic yardli of Imow to be carted ; and erroneous patents, which are "Worthless, than· to reo 
allowing two cubic yards as the outside limit of each fqse a single patent for a new invention, however 
load, there wolIld be 25 cartloads tq be taken from each simple. 

. 

block, at a minimum cost of $12.50, or $250 per mile, Doubt should in every case be resolved in tlolll in-
for every snow storm. ventor's favor. A .recent trial before Jud. Coxe in 

()omblocd Rates.-The SCIEN:TIFIC AMERICAN and SUPPLEMENT The use of steam has Il'ften been suggested, and we the U. S. Court, Indiana, well illustrates this. will be sent for one year, \lostage free, on receipt of seven dollars. Both 
papers to one address or dilferent addresses •• desired. have described in our columns various forms of steam This was an action in equity based upon lett8rs pat-

The safest way to remit is by draft, postal order, express money order, or ·apparatus, but they have generally failed to give �atis- ent No. 273,023; granted to Orlando W. Butler and 
registered letter. . . 
Addl'ebS MUNN & CO., 361 Broadway, corner of Franklin Street, New York. faction, in part because they are not snfficiently �pe- Thomas W. Kelley, February 27, 1883, for an improve-

Scientific AlDerican Export Edition • .  

The SCIEN'l'IFIC AMERICAN Export Edition is a large and sttIendid peri­
odical, issued once u. month. Each nu.r contains about one hundred 
large quarto pages:,"profusely illustrated, embracing: (1.) Most of the plates 
and pages of the four p .receding weekly issues of the· SCIENTIFIC AMERI .. 
OAN. with its splendid engravings and valuable information i (2.) pom­
mercial, trade, and manufacturing' announcements of leading houses. 
Terms for Export Edition •• 5.00 a year, sent prepaid to any part of the 
world. Single copies, 50 cents. m:r Manufacturers and others wpo desire 
to secure foreign trade may have large and handsomely displayed an­
nouncements published in this edition at a very moderate cost. 

The SCIENTIFIC�MERICAN Export Edition has a large guaranteed· cir­
culation in all commercial places throughout the world. Addres. MUNN 
&; CO., 361 Broadway, corner of Franklin Street, New York. • 
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ditious, and in part because they were too expensive. ment in paper for cards and circuolars. The purpose of 
In New York, Lockport, and other cities where steam the invention was to supersede the expensive and cum­
distributing companies have laid mains, attempts have bersbme method of pafting separate cardS' upon wed­
been IDfde to melt off .the snow by turnin�.upon.,it ding invit.ions and similar papers by. ru'bstituting 
live steam. This plan melts the snow very fast, but in therefor a card having two or more folds upon which 
nearly every experiment tnere has been an enormous the desired n umber of paJ'tels to. represent cards are 
loss of free steam in proportion to the work done. embossed or pressed out. On these raised panels the 

Recently, Mr. Charles E. Emery, C.E., Chief Engi- printing may afterward be done. When the invitation 
neer of the N. Y. Steam Company, has employed Ii is folded, the unsightly cavities produced by the pro­
novel apparatus with such success that it bids fair to cess of embossing are concealed from view b� one of 
solve the problem. While it is probable that it can be the flaps of the paper. The cards when finished have 
operated more expeditiously and economically by using the same general characteristics as their pasted prede­
steam taken from undergroun d supply pipes, its use is cessors ; but, in addition, they are more symmetrical 
not limited to tliis supply. Any locomotive or movable and uniform in appearance, can be manipRlated with 
boiler could 'be employed. All that is needed is to gre::ter ease, are less liable to become soiled, and Ve 
keep the stea� contact with the snow without let- about fifty per cent cheaper. The invention has re­
ting a great po�on of it escape before touching the ceived the mark\d approval of deaiers in stationery 
snow. For this purpor : broad, light, rough, and and of the public. The patented cards have gone into 
strong sled, with openwork runners, is fitted with a general use, displacing t.he old devices referred to. 
IIhort pipe passing through the top .the sled, havin� The defenses were lac� of novdty and invention, and 
a hose coupling at its upper end. A tarpauIip, or can- that the complainants are not joint inventors. 
vas spread, about 25 feAt sqnare, mad .. "tAIHn tight., . Tu dge Coxe said the proof demonstrated that the 
extends from the sled as a center, and the hose coupling field in which the complainants operated was at best 
passes tbrougp it. The tarpaulin is piled on the sled a narrow one, and the question arises, Is the pll-tent, 
until it is drawn to the place for beginni,?g work; the though it cann.ot be. defeated for want of novelty, void 
tarpaulin is then spread out upon the snow to its full- for lack of invention? To this question it is by no 
est spread, the edges ·are tucked into the snow, connec- means easy to give an entirely satisfactory answer. 
tion is made �y hose from a boiler.or steam pipe to the ·Each case must depend upon its own facts and cir­
sled, and thEl steam is turned on, a pressure of 40 pounds cumstances. The perplexities which surround such 
being sufficient. The ateam cannot escape into th$l controversies cannot always be solved by an exarnina­
air, but is held right down to the ·work required of it; tion o£ adj udged cases. The serve to illuminate the 
and in a very few minutes the deepest s,?owbank· or paths to be traversed ; but he .who desires to select the 
the iciest packed roadbed yields. to the heat and rims right one must depend la�ely upon his own judg­
off. as water. By repeating this operation a street can be ment. Although the present c�se is very near the 
cleaned in a very moderate length of time aud at small border line between invention and mechanical ski ll, 
expense. The thr� inches of snow on 10, 000 square it is thought the doubt which arises should be re­
feet of street I1n a block, if removed by carts, would be, solved in favor of the patent. No one ever did be­
say, $12.50. The melting process would require that fore what the complainants did-viz. , produce an in­
the tarpaulin should be shifted sixteen times to cover vitation card with two or more folds having panels, to 
the street 200 feet long and 50 feet wide. Making the represent cards, embossed thereon, ripon )Vhich the 
excessive allowance of 15 minutes for each shifti ng of printing is afterward done. This particular structure 
the tarpaulin, the stre.et would be melted off in four is new, useful, and inexptnsive. n soon became popu­Price 10 cents. For sale by all newsdealers. 

I, ASTRONOMY.-Nebulre 'and Planets.-By :H. GOUPIL.-The 
nebular hypotheSiS of the formation of planetary bodies; the 
action of nebular masses under rot.ary and central forces; forma-

PAGE hours. The cost would depend upon the amount of lar ; it supplies a need. Time and thought were reo 
steam used. That is a difficult matter to calculate, for quired in its development. The obstacles which there­
it would 'Vary according to the temperature of the air fore could only be surmounted by skilled . labor· were 
and of the snow. The N. Y. Steam Co. charges $1 for ent�ely eliminated. Ali this required something more 
2, 000 pounds of steam, which would melt from six to than the labor of the mechanic. It aUWllnted to in­
seven tons of snow, and·.on that basis the steam would vention. 

tion of nags; Saturn's ring-s.-14 i llustrations .......................... 9153 
II. EtECTRICITY.-BUC�!ll's Cor:tact Breaker.-'A simple and prac­

tical apparatus, dependmg for its action on the action of an elec-
tric ring wit.h pOints mounted within it.-l111ustration .............. 9151 

III. ENGINEERING.-Benier's Hot Air Engine.-A new hot air en­
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the lubrication of this class of machinery.-6 illustratiolls ............ 9143 

Frlction.-By Prof. H. S. HtLE-SHA w.-'llhe second installment 
of 1 nis-Iecture j one of the most exhaustive treatments of the sub-
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diti<,m of sugar to mdfta.r i an eminently practical treatment of the· 
SUrB6�ch:ucis(;n;8 'Bay ·Raiiway :�T'he' 'new: rliii�o'ad' 'now iij 'coilrse 'of 91� 
construction to connect the Canadian PaCific R. R. with Port Nel­
·20n on the west shore of Hudson's Bay.-Mapof the route and con-
neetions.-l illustratioo . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .• . . . . . . . . . . . . . . .  9l�4 

IV. METEOROLOGY.-Thunderstorms.-The relation of barometriC movements to thundel'storms.-The results of observations taken during the phenomenaHy frequent thunderstorms of July, 1884. in Germany.-A communication to the Berlin Physical Society by Prot. BORNSTEIN... . . .. .. .... .. ..... ..... .... .... ..... . ................ 9154 

·cost fro� three to four dollars per block, and the labor The whole matter is well illustrated by a question 
of atteno.ants, etc. , probably as much more, say $8 per and answer, .quoted with approval upon the defend­
block, 01' $160 per mile. ants' brief. One of the' complainants was asked if he 

To carry out such an undertaking, even where there thought that prior to October, 1880, persons of .ordi­
are steam mains already laid, would call for a consider- nary s�ill in the art would have been unable to pro· 
able outlay. Steam plugs, like fire hydrants, wO'-1ld l1I'l duce representations of cards by embossing upou 
needed on every corner, and each melting would re- paper, and the answer was: "If they happened to 
quire about 10� to 125 feet of steam hose, capable of think of it; probably they would not." Exactly so. 
sustaining a pressure of ctrtainly over 40 pounds to the It is the presence of a thought like this which raises 
square inch, and preferably 80, It is probable that a an' or(ijnary mechanic to the plane of the inventor. 
private company could be organ.iied to do this work. Invention requires thought; mechanical skill does not. 
'1'he plan has been successfully olftlrated, and it seems The one is ·the result of mental, the other of manual, 
tOllresent a practicable and economical escap·e from action. Grant ·that the inv·ention is a simple one, that 
the present disagreeable and ,dangerous condition of when viewed from our present standpoint it is hard 
our streets during the wintermonth�. to understand why the idea did noll occur to some one v. MINING ENGlNEERING.-Hand Stamp Mil!.-Descriptlon of a small tbree-head stamp mill for prospecto� use In orushing s8Jn- .. f.» ... long before, and yet the fact remains that it never 

PI�'h�
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:lft:{;;Y-NB�11}���?a�:B(i�ax::':'By'AiiTHiiR"ROiioTTOM::':'A �147 A GOOD RULE-DOUJJT MUST BE RESOLVElI·IN'. FAVOR did, though something of the kind was long wanted. 
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. �.����.���� 9H7 OF THE INVENTOR. After goiving the subject the best thought of which I 

VI. PHOTOGRAPHY.-Improved Dark Room Lamp.-By F. c. The question is sometimes asked why it is that the am capable, I am convinced that to relegate these com-
PnE:g�h:e�ft1ift�J' :�� �g:�v�rJa

e���i� p��!t�sa�':, t�;tga;�'���::'d examiners of the Patent Office are so liberal in the al- plain ants to the condition of mere skilled. workmen 
�Iill��t��[i;�;��.����.��.

t
.
h�.�.�����:.?���.�����.:.�?

t
.�����?���: 9U6 lowance of patents, especially in simple things. The would be to do them a grave injustice. In the light of 

VII. TAXIDERMY.-The Mounting of an Ele hant.-Full descrip- answer is oflviouR. It is clearly thmr duty, under the the present the idea of substituting hard rubber for 
tion of the '!'ountlng of the skin of the elep�ant Mungo.-A very l law to exercise the gr�atest degree of liberality toward other material as a plate for holding artificial teeth, or remarkable trIUmph of the taxidermist's art.-The death of Jumbo ' 
and mounting of his skeleton and ekln.-o illustrations . .. .. ........ . . g1l>1 the inventor, and to do everything in. theil" power to of providing tubular kerosene lanterns with an irre-

Index for SCIENTIFIC AMERICAN SUPPLlWENT, Volume XXII. facilitate hiln in securing his invention by patent. The versible current of air by means of deflectors, seems 

© 1886 SCIENTIFIC AMERICAN, INC



DECEMBER 25, 1886.] 
simple enough, and yet the men who thought .of these 

· things conferred lasting benefits upon. the world and 
re{leived th.e rewards of inventors. . 

In . Cl�andall v. Watter.s (20 Blatchf. , 97) the patent 
was for a box loop for carriage tops made of thin 
llletal, from which the loop was strullk up. It was 
usel! as a substitute Jor the old leather housing. In 
sustaining the patent the remarks. of Judge Blatchford 
are so applicable to the case at bar that I"quote briefly 
from the opinion. At page 102 he says: 

" Various old devices are introduced. '. . . But no 
article like the plaintiff's, capable of being taken and 

· used' for the purposes for' which the plaintiff's can be 
use<.1 without alteration and adaptation requiring in­
vention, existed before. Almost all inventions at this 
day that hecome the subject of patents are the embod­
iment and adaptation of mechanical appliances that 
are old. In that consists the invention. When the 
thing �ppears, it is new and useful. No one saw it 
before. No one producid it before. 

"It supplies a need: it is at once adopted; -all in 
the trade desire to make and UHe it ; yet it is said to 
have been ·perfectly obvious and IlOt to !lave b�en pat­
enMble. Where an article exists in a given form and 
applied to a given use: and is taken in substantially 
the same f�rm and applied to an analogous use, so as 
to make a case of merely double use, there is no inven­
tion ; ;bo.t it.is very rarely that a thing of that li-ind 
secures a patent. " 

There should be a decree for the complainants for 
an injunction and an account, with costs. 

. J tttutifie �mtritlln. 
• • 

nothing was then known, by greatly retarding· healthy but �e will try to�ook for so�ething better. We need 
perspiration,. doubtless hastened the fatal result. to keep the open sea; we need a power which 'Ye can 

R. NOturON. renew incessantly, as we now generate our steam. Can 
.. « • I • we ao it, and still use, in thtl manner which I have sug· 

DIRECT USE. OF STEAM AS MOTIVE POWER OF gested, direct propulsion? 
AEROSTA1I. . I belive the thing is practicable, and I wHl try to show' 

M. Duponchel, Chief Engineer of Ponts et Chaussees, it. We may, of course, make use of compressed air for 
became convinced that the substitution of hydrogen driving our largest ships �reeisely in the same way as 
for heated air as the source of ascensional power, while directed by me for the Whitehall boat. It is merely a 
in' some respects a progress, nad operated to turn aside quetition of the size of. the jet or jets. One-sixth or one­
the ne:w science of aerostation from its natural chari- tenth of a horse power, as with the \joat, or 1,000 or 
nel. He believed that the m.odest Montgolfier balloon of 5,000 horse power, as with the ocean steamer, what 
Pilatre de Rozier, carrying with it its own ascensional does it matter? If the smallest will. do its work, the 
organ, was nearer to the solution of the problem thiw largest can be equally trusted for its full ejficiepcy .. 
the great captive balloon, fresh in the memory of every We 'can certainly employ compressors by means- of 
one. GeneralMeunier, member of the Institute at the which the entire power of the. stflam generated. con­
beginning of the c�ntury,. had fully determined the staptly shall be as consta�tly ,.employed in keeping up 
construction of aerostats design� for the transforma- a steady pressure in a suitable .reservoir, from which 
tion of vertical into horizontal motion. For this end the air jet or j8ts beneath the ship's bottom ar� sup­
he give� the balloon an envelope of fixed shape, with plied, and b"y which the ship is driven forward, pre­
two separate cavities of variable volume, not commu"n- cisely as was the boat. This is surely possible, and if 
icating with each other; but l:Jt:ling so .constructed that we can drive the boat, w.e can drive the ship; but this 
as one expands under any given conditions, the other is by no means' the plan wJ:ich it is my object here to 
contracts in exact proportion. . propose. . 

M. Duponchel thinks that he thus will arrive at the In the double transfer of energy which has been here 
solution of the' problem of .guiding balloons. The mentioned, we encounter loss, and it is a loss that seems 
school of mechanical solution having only. succeeded to me not necessary and no� advi�ble. It is true, we 
in constructing toys, and having reached their limit, .have 'counteracting advantages which vastly over­
the study of bird movements must give place to bal- balance in their gain the loss which we shall have' 
loon aerostation. To-day, after the results obtained made. and were there no other wlty but this, I should 
by MM. Tissandier, Renard, and Krebs, the �elocity of be prepared to advocate it most strenuously. We dis· 
aerial currents presents the principal difficulty. Upon pense with such an enormous amount of weight in en-.4... . 
the surface or under watflr, a steam vessel capable of gine and driving machinety, as well as saving the im-

THE ATMOSPHERE OF CAVES. reachtng a velocity of 19 feet can be master of its meilse space which they now occupy. Our steamers, 
The largest. volume of f3ubterranean- atmosphere movements in the midst of currjlnts never exceeding freed from the 'huge bulk with which they: are now 

with which we are acquainted is found in Mammoth one-half that velo�ity; but the ae,rostat, in the midst loaded down and lumbered up, wou�d almo;t double 
Cave, Ky. This cave, or rather system of caves, is very of winds whose ordinary velocity is 30 to 40 feet, and their capacity by the very fact. But, as I stated, the 
extensive, greatly exceeding the other two l.\,otable which may be as great as 130 or 160 feet in tempests, loss by transferring the energy of the steam into that 
caverns in our countr.: the Luray of Virginia and the must be capable oCa higher speed if to be used at aU of compressed air I propose to save. . • 

Wyandott of S()llthern Indiana. 'rhe passageways of times. My plan is to propel the ship by jets of live steam di­
Mammoth Cave have a combined length of over 150 M. Duponchel has concluded that a velocity of 60. to reet from. the boiler. To illustrate. :tid enforce my 
miles, and their area covers hundreds of acres. It is 100 feet, enough for all ordinary conditions, could be meaning, I will take a ship of definite size, as I did in 
estimated that the entire volume of atm�sphere thus obtained with a. fish· shaped balloon of 700,000. cubic the case of the boat. It shall be a steamer whiCh is 
inclosed exceeds twelve million cubic yards. In this feet capacity, 282 fe:t long and 70 feet 6 inches high, using in her daily wor� a constant service- of 5,000. 

un4'lergrbund world the ordinary. atmospheric chan�es half filled with hydrogen, and·hence lJiiring an ascen- h�rse powep. Her boilers supply steam to that extent, 
are u'hknown, summer and �inter are unknown, and sional force of 26,460 pounds. For v.ties of 30, 60., an, we have it at command. I propose to make no 
the heat of the sun' never reaches its unbroken or 100 feet, 60., 480, and 1,620. horse power will be ·r.e- change in them; they go on doing their present work. 
nIght. spectively required. It is perfectly .evident that no. All that I do is to change the direction of the steam 

Like all our larger caverns, the temperature is alike machinery known to us will be available for the pro- pipe from each boiler. It no longer goes. to the cylin­
at all times and seasoI!-s. In the summer there is a duction of such power as this in a balloon. But this del' or cylinders. It goes to make its exit as directly as 
brisk outward current, having a temperature of 53° to erlOrmouAnotive power, though beyond the scope of possible by the side of the k��__ • 

_ _ � This elHPsnt loi..:wabtieliS- fed..b¥�eel'tain·leaiages our maCliirlery,>can�be()btained fronlthe directem- -rrhis is a mighty change from· all present plans. I 
of air which filter through the sinkholes, which dis- ployment of steam as heating agent in a Montgolfier am prepared to find my views rejected.as being entirely 
charge their moisture at certain points in the cave Iaalloon, following in $e footsteps of Pilatre de Rozier. unworthy of perhaps even investigation. I am pre­
system. Thus, if we inject into a volume of 35,00.0 cubic feet of pared to find�hem presently adopted i;l, it may be, 

In the winter, there is a current of air setting in- hydrogen, contained in the aerostat just described,. a modified forms, for I believoe that they em�ody true 
ward. This is not p'erceived at a distance of one- quantity of steam sufficient to raise its temperature 78° principles, wJ:Vch will prevail. 
fourth of a mile from the entrance. It nevertheless Fah., its voiume is dilated 22.per cent, giving an extra My designs in the case of the ship are identical with 
depresses the thermometer a few degrees, and its effect ascensionai force of�,OOO pounds, or the equivalent of those which I. specified in the case of the boat. The 
ut')on the humidity of th; air is evident at the distance 700 horse power for one hour:' Two systems are de- point of e.xit of the discharge pipe is lateral to the keel; 
of three·fourths of a mile. scribed by M: Duponchel. We shall only speak of the tlte body of water on which the steam expends its pro: 

For the first time hy�metric observations have first. jectile force is, in this instance, three "feet in width, the 
been carefully made as to this unique body of atmo- An aerial fish of the Meudon model, but with rigid longitudinal confining wall being at that distance from 
sphere. 'I:he dryness of the air has often been no· envelope, is the base. Its interior is divided by a flexi- the keel. 
ticed, and the resultant niter beds were estee.med a ble membrane into two parts, the upper containing hy- In a ship of this siz� I propose that each .jet be 
matter of national importance during the war of drogen gas, that .can be more or les� expanded by the JIlatched by one on the opposite side f)f the keel, and 
·1812. injection of steam into the lower chamber. Vertical that there be two of these pairs, the first pair being 100 

In the "Gothic Gallery," several miles' underground, and horizontal fins are used to determine the move- feet fr.m the stem, and the second paW- 250 feet. Thi�, 
visitors havfl .been wont to deposit their cards, and mentS. By shifting ballast the aerostat is inclined, and then, gives us our system of propulsion. Four pipes of 
these cards have remained for years, fresh as new, save steam is injected, expanding the J!ydrogen one-fifth of ejection, at the points designated, are pouring forth a 
where moist finger prints have left behind them the its volume. This 'causes it to rise and move forward, torrent each of steam direct�'d backward, and, as be. 
'germs of mould. The ground is seemingly dusty,' but owing to its inclination. When the gas is cOal, the fore, slightly downward. At each of the orifices the 
still the dust, if stirred, will not rise in the air, .nor aerostat is brought again into a. horizontal position,.or issuing steam exerts <;lonstantly � force of 1,250 horse 
soil a polished shoe. In these portions of the ·cave, inclined the other way, by further shifting tlf ihe bal- power, for this is what the boilers are steadily supply­
which seemed destitute ·of moisture, the wet and dry last, and al'lowed to descend. When near the ground, ing. This terrible energy,.almost appalling to con-

· bulbs of the hygrometer showed the. same figure, the the ballast i� again shifted and the hydrogen heated,' template, is expended on the open, or rather. the con­
variations sel�om exceeding one-fourth to one-palf a so t�t b! a suc�ession of undulatiois the movement in fined, water �eneath the �hip's b�t'tom, and the. inevi­
degI:ee. The humidity ranged between 96 and satura- advance IS obtame.d. table result must be a rapId movement of thfl ShIp. . 

· tion.- With the thermometer at 54", the wet bulb In the case of a balloon of 700.,00.0 cubic feet capacity, No plan can. be more simple and compact than this. 
would range between 53X'° �d 54°, and the dew point the maximum elevation would be 9,800 feet, and the The t�ory seems to me without flaw.' :n;s efficienay 
woul<.1 be between 53IV and 53ioo. The sfngular fact undulations in a distance of seven miles would be gone 'can be demonstrated only by actual trial. Any <9he. 
was hoted that the same temperature prevailed at over in 33 minutes, thus giving a speed of 13X' mijes per having a steam yawl at ?ommand can put the matter 
the roof as upon the floor of the cave; and where hour, nearly, with tlJ,tl expenditure of about 350. pounds to proof with the expenditure of a very few dollars. 
differences of 200. to 30.0 feet of .• elevation occurred, f coal. This woul�neeessitate renewal of fuel about Without injuring the boat in the slightest, a . steam 
the thermometer would 'be depressed one or two de· every 30 miles.-Abridged from Revue ljientijique. pipe, connected with the boiler, can. be passed through 
gre(lS at the hig;her a's compared. with the' lower alti-. . . • •• '. • • hePbottom and arranged as specified, and a th�rough 
tude. The humidity would, however, remain a con· PROPULSION FOR 6�AN S'J'EAMERS BY THE STEAM test made of the principle, for, of course, what the 
stant quantity. This can be accounted for 01hy on . JET. yawl will do the ship will do, mutatis mutandis, as 
the supposition that the /lupply of air, slowly ad: Iiaving recently i'-our columns discl1's�ed the prac- nearly as yawls and ships work alike in COmUlOn ex· 
mitted from .above,· is chilled by the absorption of ticability of the propulsion of boats by using a jet or perience. 
moisture during the first sta�s of its descent, and be- current of compressed air as our motive .agent, the The condensation of the steam at the poipt of impact 
comes slo�ly warmed before completing its full de- question very naturally occurs, Mu;t we�ecessaj.ily in may be held by some as a source of loss; but, practi. 
scent of 300. feet. Mould is rarely seen in the cave, this matter limit ourselves to sm3Jl motors and small cally, it will l¥! of po moment. The propulsive force of 
but wherever it 'occurs, a snowy whiteness and lux· boats? If so, the application is somewhat limited, and the steam is exerted at the instant of ejection,and not 
uriance of growth are noted. we fail to take hold of a thing of really general in� later. The condenSation of the steam. requires two ele-

One avenue of the cave is devoted, with excellent terest. ments, time and expansion, which are not present. 
success, to the growth of mushrooms, and no doubt The plan which I suggested i"n that arti(lle does actu- The advantages to accrl1e from this mode of dil'eet 
such an atmosphere might have. an industrial value ally seem restricted in its extension by its own terms. p'ropulsion by live steaui are so exce�dingly great that 
for other purposes. It involves a reservoir which is to be itI1ed before I most earnestly hope the triai will speedily be made. 

Se.veraJ consumptives' once tried to live, and get starting, and the energy therein stored gives us our ' W. O. AYRES. 
well, in the cave. But the result was disa8trous. The limit, and �t must, of course, be narrow. A period of • 4 • , • 
lack .of light was, no doubt, one reason of this; but a few hours at the furthest is all that we can command. THE flrst almanac_as printed by George von Pur-
the hygrometri.c condition of the air, of which This of itself is certainly of immense practical value; bach' in 1640. 
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• IMPROVED HARROW. . . 
The frame 'of this light and strong harrow is com-

posed.of flat bars of iron or steel, arrang,ed diagonally 
in two series crossing each other, the bars of one series 
being arranged' flatwise a;d -those' of ,the other e�ge-

. wise, the bars being ' condected with each other and 
with the harrow teeth by sockets placed on the bars 
at their intersections. The socket is a casting having a 
central vertical aperture: with a lateral recess for re-

. 

CARSTENSEN'S IMPROVED HARROW. 

. 
ceiving the right-angled end of the harrow tooth. The 
lower part of the hole is flared to permit a slight lateral 
movement of the tooth, which turns on its right­
angjed arm as a pivot. Vpon opposite edges of the 
surface of the socket are formed ribs, between which 
is received the "'ar placed flat wise. Between the ribs 
a st.ud projects upward from the face of the socket for 
receivinl?i.the aPE!rtured bar and a, nut by Which the 
bar is clamped to the socket: Upon the side of 'the 
socket is formed a hook for receiving thll otIler flat b:v-, 
which is clamped in the hook by the bar placed fWt­
wise above it. One socket is placed at 
each intersection of the bars. In 
addition to the diagonal bars, the 
studs of the end rows of sockets re'ceive 
apertured bars, which are held in 
place by the nuts. One of these bars 
is connected by links or clevises, . se­
cured in bolt boles formed in the bar, 
with the elener by which the harrow 
is drawn forward. It wHl be seen 
that by means of a simple socket at 
each intersection of the bars they are' 
strorigly clamped together, and the 
teeth are securely held Tn proper re­
lation to the bars. By arranging the 
bars flatwise and edgewise, ' strength 
and rigidity are secured without un-
due weight. ' Any tooth may be readily 
removed and replaced without disturb­
ing the others.' This invention has 
been patented by Messrs. P. C. & I. 
A. Carstensen, of' Walnut, Iowa. 

I. I 

IMPROVED CAR COUPLING. 
The cal' coupler herewith illustrated 

is particularly noticeable for the sim­
plicity and admirable Itrrangement of 
its parts. The link is held in It hori­
zontal position, so as to illfiUfe its ready 
entrance 'into the �pposite coupler, 
while the pin is hel<i elevated by a 
table which is pushed back by the 
entering link;. through which. the pin 
is then free to drop. The coupler is 

, perfectly automatic in its action, and 
its reliability is assured, since the 
parts are so weighted that the force of 
gravity alone is depended upon. The 
drawhe� opening is so formed as to 
permit the link to have all necessary 
vertical and lateral play \Vithout sub­
jecting it to any but a tensile strain, 
thereby tessening the danger of bl'eak­
ing. As the only action required of the 
brakeman is to lift the pin, and as this 

, can be done from either the sides or 
top of· the car, he need not enter 
between the cars. The drawhead is 

, provided with a wide flaring mouth 
terminating in a narrow throat, which serves to readily 
and certainly guide tne link illto position with referc 
ence to the pin. Beyond the'throat the chamber for 
the link is ,enlarged to allow the rear end of the link to 
frtlely play up and down and sideways, to accom­
modate itself t? the swaying and saringing40f the cars. 

Above this wide chamber is
'

a na.ow and parallel­
sided one opening at the top of the drawhead. This 
opening is covered by a removable cap as shown. 
Pivotea in this chamber is a table free to swing, and, 
being heavily weighted in the rear of its pivot, it grav­
itates so that its foot � ledge is pressed strongly for­
ward against or under the pin. From the rear portion 
of the foot a heel projects downwardly into the path 
of the link as it enters the chamber. Pivoted to the 
first or primary table just . below its trunnIons is a SElC­
ond table, which is weighted to gravitate forward, and 
has a foot lying normally just above the foot ou the 
primary table. Wheu the link is in its proper position 
in the drawhead, the foot of the primary table rests. on 
its rear end (Fig. 2), the rebyholding its exterior end 
out horizontally from the drawhead in the position 
most favorable for coupling with another car. 

The construction of the 'parts is liuch that the weight 
of the 'tables is not al�ays on the link, except when the 
cars are uncoupled ,and the link is p:t:esented lor COI1-
pljJJg. The weight of the tab�s never t.ends to carry 
the inner end of the linl': below the horizontal line; 
but the link, when the cars are coupled, may swing 
on the, throat of the drawhead as a pivot· until its 
inner end is far below the tables, and so leave the 
latter entirely suspended on their trunnions 'in the 
bottom of the vertical slets, in which they are free to 
move up afJ.d down. These slots or cups are formed 
at the top and on either side of the chamber, ana re-

, ceive the pivots or trunnions formed on the main 
I table. This constructi�n of the tables, whereby they 
are p1voted at their top in vertical cups in which they 
are supported and ltuided, enables them, when the cars 
are coupled, to freely swing forward and back or to 
rise and fall to accommodate themselves without dan­
ger of breaking to the thrusting in.or jerking out of 
the link, as well as its frequent sudden elevation or. 
depression, incident to the rocking, swaying, aud 
jumping of the cars. 

[!?ECEMBER 25, ·1886. 
pressed against.a stop and swung backward to with­
draw itS' foot from beneath the pin, which then falls 
upon the foot of the primary table, and the parts are 
again in their first position ready for coupling.' -It will 
be observed that the only manual action required is 
the simple momentary swinging of a side lever against 
its stop; and that, itfter it touches the stop, the oona 
may be instantly withdrawn, the whole operation 
thereafter, both of uncoupling and coupling, being en-
tirely automatic. . 

This invention has been patented by Mr. S. D. 
Locke, of Hoosick Falls, N. Y. 

•. e .• 

IMPROVED HARROW. 
This harrow, the invention of Mr. James G, Owen, 

.of Covello, W. T., is made in two double secti?ns, each 

OWEN'S IMPROVED HARROW. 

The pin is operated from either the top or sides of' • 
the car by means- of a ,rock shaft extending across the 'comprised' of front and rear parts, �onsisting of a 
end, as represeqted in the perspective view. series of . tooth-carrying bars braced by a diagonal 

When in position for coupling, the pin rests on bar, and all connected at the ends of each part by 
the foot of the primary table; .he entering link spacing a:nd· brace irons. The tooth-carrying bars 
strikes the hub, crowding it back and withdrawing are set at an angle of about forty-five degrees wi,th 
the foot from aderneath the pin, which is then free the-line of draught, the front series ranging 19ack­
to fall. To un�ple, it is only necessary to lift the ward toward the le,ft, while the rear series range back-

LOCKE'S IMPROVED CAR COUPLING. 

pin above both tables,when, the link still holding 
back the lower table, the secondary table is free to 
swing its f�t beneath the pin, ' as shown'in Fig. 3. 
When the cars separate and the link is withdrawn, 
the heavier lower table swings forward, taking with 
it the pivot of the upper table, Which is thereby 

ward toward the right. The front 
and rear parts of eallh section are 
coupled, together 'by hinges, allowing 
independent vertical movement of all 
four of the harrow sections. and the 
front parts of each double section are 
coupled by s�itable flexible bar, link, 
and staple connections wit.h the 
draught beam, to which the horses are 
hitched; T�e teeth ar� fitted in the 
bars in such relation to ,each other as 
will cause them to harrow the ground 
in lines about. two inches apart. 4s 
the harrow is drawn over the ground, 
the sections will adapt themselves to 
any inequalities of the surface ·in all 
directions, and no part of the ground 
will' escape· the proper action of the 
teeth. The converging arrangement 
of the tooth bars, together with. 

,the coupling of .the front and rear 
parts by hinges, nGt allowing lateral 
play of one part on its cOl')nect· 
ed part, causes the harrow to run 
truly and effectively on side hills, and 
without the tracking of one tooth in 
the path of the preceding one. This 
harrow is not liable to clog, and does 
not have a swinging motion from side 
to side; it may be made qJ. either wood 
or iron. 

...... 

TextiJe Soap. 

The firm of T.rawitz, Dueringer & 
Co., Strassburg, Alsace, manufamure 
a soap for use in the textile industry 
which it is claimed meets the highest 
requrrements and perfectly replaces 
the best Marseilles soap. 'l'his" Luetz­
elburg textile soap," as it is named, "ac­
cording to the analysis made in the 
laboratory of the Seifensiede1' Zeit­
ung contains: 

Fatty acid . .. : ......... , .. .... 65'2 per cent. 
��fe:r.',�,·.'.'.'.':::::::::,":,::: J:g :: 

100 

The fat is completely saponified and 
the �oap absolutely neutral, and 
therefore suitable for any purposes 

of toe textile industry. 
. I.'. 

A RUSSIAN engineer reports that he has discover. 
ed a process of reducing petroleum to a form of Cl'ys. 
tals which may be easily and ,safely transported to any 
distance and then reconverted into liquid form. 

© 1886 SCIENTIFIC AMERICAN, INC



1)ECEMBER
· 

25, 1886. ] 
,. 

.THE GLYCERINE :BAROMETER. 
Mr. ZophW Mills, Jr., a private merchant of this city, 

has re�ently shown a most praiseworthy devotion to 
science' in erecting in his office building, No. 146 
Front Street, a glycerine barometer. It is one of three 
known to be in existence at the present time. To 

MILLS' GLYCERINE BAROMETER: 

avoid all trouble incident to the employment of joints, 
a gla!)s tube several feet more in length than the full 

�ight m�omatric . .cohiUlll of glycerine was used. 
Some trouble was experienced in procuring the tubes. 
Two perfect ones. were finally drawn by Demuth 
Bros., Brooklyn, E. D. They are upward of twenty­
nine feet in length and of about one inch internal 
diameter. The section of one is shown in full size in 
the cut, Fig. 5. 

Natur.ally, trouble was encountered in their trans-' 
portation from the glass house. Mr. Mills took a 
personal part in this work. Three men were required 
to carry the tube in its case. This was not on account 
of its weight, but because of'the danger of 
breakage if any flexure took place for want 
of support. Having reached the place of des­
tination, the next problem was the erect jon of 
the great inflexible tube into it vertical position 
within the building. • . 

It was taken up to the roof. Holes were 
made through the roof and floors beneath large 
enough to pass it' through. It was carefully 
raised to the vertical and lowered, its lower 
end passing through flbor after floor until it 
reached the position shown in Fig. 1. The 
hole in the 1'00(, not over two or three inches 
in diameter, was then closed. Thus placed, 
the tube extended from the celiaI' floor up 
through intermediate floors and above the 
ceiling of. the se@ond stor,. The cistern had to 

• 
• 

403 

Its to catch the fillet, as shown in Fig. 2. The point of 
support is immediately below tne scale. The tube and 
contained glycerine exert the stress due to their weight 
entirely on this bl�ck only. Or, more correctly, the 
weight of the tube and atmosphere, the. two amount· 
ing to ab'out 26 pounds, are here sustained. Tpe 

curial barometer, was placed upon the other side, 
These scales, with the tube between theIn, are repre-
�nted in Fig. 7. ' .  

Access can be had from the upper floor to the upper 
end of the tube. If any air tends to accumula� in the 
vacuum, the bottom can be corl.red and the tube re­

• 

lower end of the tube was 
introduced into the cistern 
and a cork placed in it 
and supported by a block. 
This arrangement can be 
seen in ·Fig. 4. Glycerine 
was then poured into the 
cistern and into the top 
of the tube, The slialle of 
the top is shown in Fig. 3. 
It is contracted, so as to 
receive a cork. A brass cap 
is to cover it, to keep' out 
dust. The lower cork being 

. in place, glycerine was 
poured in through an in­
clined funnel, about four 
feet being filled each time. 
Some fifteen minutes Were 
devoted t<1 this operation. 
After some hours' ·stand­
ing, in order that all air 
bubbles might rise to the 
surface, the next four feet 
were filled. In this way 
glycerine was introduced 
until it stood above the 
st"ricture and the tube was 
quite full. The cork, �ig. 

filled. . For this· purpose a 
small trapddt>r is provided 
in the flo01: above, The 
cistern is situated as nearly 
as possible on the exact 'sea 
level, a conditio;; of theo-

SARGENT'S TELEPHONE TRANSMITTElJ.. 
(FOR DESCRI�TION SEE NEXT PAGE.) • 

3, which is of India rubber, was then retical interest as one rarely fulfilled in barometric 
tightly inserted, the lower cork, Fig. 4. stations. For constants in laying out the scale, the 
was withdrawn, and the column sank, specific gravity of glycerine was originally taken at 
leaving the Torricelli v.acuum above it. 1'250, This would be nearer the truth if 1'265 were 

This 'Completed tJie main operating taken, assuming the glycerine to be pitre. But when 
parts of. the instrument. A layer of it is remembered that' the best mercurial barometers 
kerosene w a s  p o  u r e d  ·do not agree with each otber, the 
over tlfe glycerine in the chances of obtaining identical read-

• cistern and in the outside 'ings, as reduced, with a . glycerine 
cup on the top of the t!le, and a mercurial barometer leem 
as a further measure of very small. . 

protection. A cover was The 'readings have varied from "26 
placed over the cistern, a. ft. 3 in. upward. A range of 9�'\r 

small apei·ture being left for the at- in. corresponds to an inch of Iner-
mOi!pheric�ressure· to act through. CUrL- Thus a thousandth of an 

-'Bya;ccurafe-measurement, a scale inch on the liIercurfar-colulnnbe� 
of absolute feet and inches was laid comes a tangible quantity of nearly 
off on one side of the • the one-hundredth of an inch. By 
tube. A calculated • practice the baromete; can be read 
scale 0 f n o m  i n a  1 by the unassisted eye as closely as 
inches and frlj.ctions . the mercurial one with the sliding 
thereof, referred to 'tangent pieces. Its readings' are 
the scale of the mer- nearly identical with the Signal 

Service Station Barom�er. The 
d i ·ff e r e  n c e only 
amounts to a few 
thousandths of an 
inch. The reading 
also. should include 
the level ofethe fluid 
in the cistern. This 
would be somewhat 
difficult to manage. 
The corrections for 
temperature needed 
are �light. The co-

be in the cellar, or, 
rather. bel@w the cel­
lar floor. A water­
tight pit was pre·· 
parEW. for the recep­
tion: of a flat copper 
vessel, shown in a 
larger scale in Fig. 6. 
Th� support of the 
tube had next to be 
provided for. A co-I­
tar of brass, with a 
projecting fillet or 
shoulder, was made 
slightly larger in di­
ameter than the glass 
tube. It was secured 
to the tube by shel­
lac aud by a wrap­
ping' of string un­
derneath it and be­
tween it and the 
tu be. '.rhis collar is 
held in a wooden 
block, perfora.ted, IilO IMPROVED SUGAR EVAPORATING PAN. (For description see next page.) 
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efficient of absolute expansion of glycerine is 0'000 45 I ends are attaGhed to the lower side bars of the fra,me. 
for 1° C: In 'correcting a barometer, the absolute U pon the inner ends of the hubs of the drive wheels 
coefficient is the one' to be ·used., Messrs. Black & are forlll�d ratchet wheels, with which engage pawls 
Pfister, now of the ,'Draper Manufacturing Company, (jf pivoted to the outer ends of arms, and which are held 
152 Front Street, were the instruntent makers who against the wheels by springs. The other ends of the 
assisted in its construction. arms are held. to the axle by set screws. To ,the axle is 

.. 4 • , ... attached a large bev'eled gear wheel, which meshes with 
. COIQIINED HOOK AND BUCKLE. a Wheel on a shaft mounted so as to have a movement 

The wire oJlo which the main portion of the buckle is in the dir.ection of. its length. The forward part of the 
made is b'ent to form an oblong loop, with parallel shaft is squared, and to it are secured two paraller 
arms projecting from one of the longer sides ; these slotted bars in which fit lugs formed on the ends of 

arms are curved 'over to- the shanks of the chopping hoes. The shanks are 
ward the loop and pro. thus prev:ented froIn turning, 'and the hoes can be ad­
vided at their extremities justed, by loosening the nuts of the holding bolts, to 
with eyes. The tongue is work deeper or shallower in the -ground as may be re­
formed of a. wire pointed quired. , By means of a suitably arranged lever, placed 
at one eud, and provided within easy rett�h of the driver, the shaft can he moved 
with an eye at the other longitudinally, so as to throw the forward gear whe�l 
end, which is placed be. "  into or out of gear with the main wheel rilOunted on 
tween the eyes of the a.ms ; the axle. The chopping hoes can thus be made to re­
a wire, forming the pintle, volve or can be held stationary whenever required. 
of the buckle, passes This invention has been patented by Mr. E. C. A. 
through the eyes and has PuIs, of New Braunfels, Texas. 
its ends bflnt 'over to hold • 4 .  , .. 
the parts in proper posi- • TELEPHONE TRANSMITTER. 
tion. The arms fOl4n a In the engraving upon 'preceding page, Fig. 1 J;':;­
double hook for the re- presents a liquid transmittet, which is so wired that in 

, ception of the link of a its normal state the current circulateR around the induc-
chain, a ring, or a wire rope, while the tongue may be tion coil, D, with its full stren�th. The reason for this is 
used in the same ll1anner as the other buckle tongues thatthe vibrator is' then nearer the screw, A, than the 
for engagement with the strap, a link of a cl�ain, or a screw, C. The vibrator is actuated by the diaphragm 
loop in a wire cord Oi: rope. This buckle is useful for of'lhe mouth piece, E, and its lower end enters, between 
applicatien to harl1ess and saddles, and for the tem- the points of the screws, A C, the conducting liquid 
porary re'pairing of straps and various kinds of rigging. contained in the non-conducting vessel, G. It is evi-

[DECEMBE"R 25,  t886. 
water is po.ured over its surface to the depth of an 
inch. From a bottle more mercury is now' po ured into ' 
the vessel. The height of fall should • abQut six 
inches. As the falling fluid strikes the mercury in the 
vessel it acts as water falling into water dOE¥l, with one 
exception. The latter carries air u nder the surface, 
forming bubbles filled with air. Th€ falling mercury, 
instead of carrying air in its descent, forces water under 
the surface. Mercury is thirteen times as heavy as 
water. The water thus carrieg. down instantly rises, 

. 
MERCURY FO A.M. 

Further particulars can be obtai�d by addressing dent that the strength of the current passing around and the exact reciprocal of the action described in the 
the inventor, Mr. James J. Pin�ham, of Stillwater, the induction ctil will be governed by the variations of case of 'Yater and air takes place with mercury and 
Montana. the distances of the vibrator bet" een the screws, and water as factors. 

• • •  , .. 'fhich are due to the action of the diaphragm in the As the water rises above the surfacli of the mercury 
A Sure Inveslmeni-plvtdend Every Week. mouthpiece. One of the many ways of wiring the in- on account of buoyancy, it picks up and raises a film of 

This issue closes th e .fifty-fifth volume of the SCIEN- strument is clearly shown in the engraving. Anoth�r mercury. A hemisphellical bubble is forme.q. upon the 
TIFIC AMERICAN, and with it a considerable n umber is to connect the wire leading from the positive pole of surface of the fluid under the water. Watih- foam con­
of subscriptions expire. the batt.ery·where the ne�ativ� wir� is sho�n ?onne.cted, sists cJf incompletely spherical ' films of water filled with 

Notices to this effect ha�e been sent to �any thou· and connect the negatIve wIr� WIth the Wlfe of the air. In the experiment just described, mercury foam 
sands of.our present ��bscribers. But the qUlc� response scre.w, A. . ' . ·is produced, the partial spheres of mercury film being 
and rapld .rate at wliIch the renewals are bemg made, . FIg. 2 showsJ!:.nother constructlOn of the transmItter, surrounded by and filled with water . . The fact that 
together with the accession of new subscribers, encour· in which the �rator consists of a centrally pivoted they are bubbles mav be recognized by their shape; "ages !he publishers to believe that before the middle , lever, which is actuated by the diaphragm in the Illlm- They form · the chara�terjstic line or angle of j unction 
of January they will have a larger list of old and new ner illustrated. Each end of the lever' carries a screw with the mercury on which they rest. They are evi-.suBscribers than has ever before appeared on their that projects downward into the liquid, so as to face a, dently filled with water, for when they break no air es­
subscription books. , screw passing through th� bottom of the ·vessel. , The capes. Thev can be contrasted. with globlues that 

The fact that the public have lost money and con-- disilance between each pair of screws will thuf be vari-ed usually forni
" 
upon-the surface at the same time. These 

fidence in �any. ventures leads t�em to se�k new: and by the moveme?t �f the diaphragm, .an� the strength tend to run to the periphery of the vessel, and possess 
better paymg mvestments. ThIS paper, estabhshed of the current passmg throttgh the coll WIll be regulated their characteristic spheroidal shape; Sometimes bub­
fqrty years ago, provides an opportunity of making all accordingly. • bles half an ' inch or more in diameter can thus be 
investment, thEl returns of which . are sur� and made This invention has been pateftted by Mr. F. G. Sar- formed. 
weekly. gent, of Graniteville, Mass. , who will furnish any To demonstrate still further 'the analogy with water 

The security is unquestionable, and dividend guar- further information. films, bubbles may be blown. A tube or pipette is 
anteed every week. The following are the conditions • 4" • filled with water. Its end -is placed beneath the sur-
on which everybody can become a stockholder, and the IMPROVED SUGAR lIIACHINERY' face of the marcury, and bubbles are blown by forcing 
public ar�ordially invited to examine the quotations Among the exhibits in the machinery department of the water out of the pipette. , As a rule, a far inferior 
herewith appended : the Edinburgh Internationa}.. Exhibition, one of the effect is thus produced, but the method is of inte�est, most conspicuous is that 'of Messrs. A. & W. Smith RATES FOR THE SCIENTIFIC AMERICAN PUBLICATIONS. 

SCIENTIFIC AMERICAN . . . . . . . . . . . . . . . . . . . . . . . ; . � . . .  1 year, $3,00 
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(Prapartianate rates, fal' half year.) 

N ow is �e time to send in your names' for the new 
volume of each publication, 'Y.hich .commences next 
week. 

The safest way is to remit by check, postal ordeJ·, 
express order, or registered letter, made payable to 
the order of Munn & Co. Address all letters to 361 
Broadway, New "'fork. 

• and shows more clearly .t o  what action the . formation & Co. , .Eglinton Engine 'Vorks, Glasgow, a specialty ofthese bubbles is due. of sugar machinery. Finally, a flat film can be formed, such a one as water The most conspicuous object in the group is a vacu-
um pan for the finishing process M boiling iJ,nd c�ystal­
I izing the s�ar; of w'hich we give herewith an illustra­
tion from Engine·ering� The heat is imparted by 
steam to the contents of pan through an inner bottom 
of copper and by a series of �opper coils or worms ; 
and the operation is conducted in vacuo by means of 
a .neatly designed horizontal vacuum pumping engine. 

Th� pan is mounted op a elevated platform (for con-
, • 4 • , • •  venience tn.discharging its contents into the hopper of • 

CO'rTON CHOPPER. the centrifugal sugar-dllying machines), and the body 
TOis cotton choppflr is .so constructed· that the cot- -ana- top of the pan are lagged jJy ebony \.nd white­

ton will be chopped to a stand as the mac fine passes wood ; the fitting!..and gauges are of argozoid, a new 

PULS" COTTON Cm>PPER. 
along the rows of the plants, leaving the hills of the 
plants at uniform distances apart. The axle revoh'es 
in bearings in the lower ends ot hangers, whose upper 

, . 

white metal, w.hicll'gives the whole apparat�8 a very 
attractive appearance. The discharge of this pan is 
equal to six tons of dry sugar . • The sugar, I\.fter hav­
ing bee·n.concentrated and crystallized in the vacuum 
pan, is run into the hopper or mixed over the centrifu­
gal sugar-drying machines of improved construction. 

These maclHnes are on the *ell�tnown self"balancing 
suspendeg principle, the cylindrical baskets which re­
ceive the sugar revolving at a nigh speed, and purging 
the sugar from any molasses.whic!! it contains. Each 
basket dries one cwt. of sugar at a charge. The dried 
sugar is discharged from the bottom of the baskets on 
to conveyers <!r bogies, as the case �:ty \1e. ' . 

. . . � . 
MERcm BUBBLES. 

• BY T. O'CONOR SLOANE, PH.D-. 

Lord Rayle'gh,  in one of hl.'! recent addresses before 
t.he British Association for the Ad van cement of Science, 
made an interesting allu8ion to soap bubbles: Htl de: 
clared that one of the unsolved pro�lems in natural 
science is comprised' .in the question, why soap and i BLOWING MERCURY. BUBBLES-MERCURY FILM: water form almost the only solution out of ·which I reasonably large bubbles can be blown. ' forms across the opening of a pipe or within a wire 

Both the forplation of bubbles and globules can be 'I ring; A piece of copper wire about as thick as a steel 
produced wit.h mercury exactly as witlP water. A knitting needle is bent at the end into , a circle. The 
quantity of the metal is placed, in a vessel of glass, and end must touch the wire at the bend, making a con-
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tinuous cirClle. By bringing the bent portion in con- I sand was mixed with clay. Several acres of rye that the wall exposed for about a yard. Mr. Shannon, 
tact with a globule of mercury and some . dilute sul- had been planted b'y Mr. Stephens disappeared after superintendent of the Water Works Company, com-

· phuric aci.on a saucer, the wire loop becomes amalga- the explosion. No other damage was done. puted the resisting or supporting capacity of the 
mated or alloyed with mercury. Then, by sweeping it The following from the contract gives the particulars foundation at 160,000,000 pounds, while the tower 
through jlJ.\3rcury overlaid by water, with a quick of the structure. The general conclusion appears to when filled with water would :aa\'6. weighed only 
skimming movement, a film can.be picked up. Water be that bad work in putting up the great pipe and 22,000,000 pounds. Six anchor rods, two inches in 
will rest on its upper surface. This can be removed poor material were the causes of its failure. diameter, extended from ' about six · feet above the 
with blotting paper, leaving a rpure mercury film. It ROBINSON BOILER WORliS, 28 STATE ST. , BOSTON, foundation into the foundation a distance of two feet, 
must be held horizontal. It immediately breaks if an October 6, 1885. where they turned at right angles' and ran laterally 
attempt is made to bring it int" the vertical plane� BENJAMlli F. STEPHBNS, ESQ. , President.: into the stone ab.out two feet. Qne-tJiird of the founda­
The loop should. not be much over a quarter of an inch I will make and erect on a foundation prepared by tion, on the bide toward which the tower fell, is broken 
in internal diameter. you near Coney Island, New York, a stand pipe 250 ft. down and sloughed off to a depth of three feet . 

.. j • • .. high, as described below : ' Whether this crumbling began before the fall pf the 
FALL OF A GREAT WATER TOWER. Pipe will be 16 ft. diameter up to 70 ft. , then in the tower, or was caused by the weight of the tower as it 

In various parts of the country it has become COID- next 25 ft. taper in to 8 ft. diameter. Bottom of Ys in. leaned far over, we cannot say. On the windward side 
mon, in connection with local water works, to erect steel, 17 ft. diameter. Bottom course connected to the rods were broken off." . '  
slender towers or stand pipes for the purpose of main- bottom by 6 X 6 X Ys in. angle iron, flange turned out; • j . ,  .. 
taining the required head or hydrostatic pressure in 15 braces on the inside. John C. Hoadley. : • 
the distributing pipes. The common method is to erect First 5 ft. of pipe of Ys steel, with 3 rows of rivets in On the 21st of October, 1886, death brought to a close 
a simple iron cylinder or stack df, say, 16 ft. diameter vertical seam ; 30 ft. of pipe of %. steel, with 3 rows the career of John Chipman HoalHey, of BQston, U. S. ,  
and a hundred feet or more in height, into which the of rivets in vertical seam ; 15 tt;.:of pipe of % steel, with an American engineer whose breadth of attainments 
water is pumped and held like a cist.ern, the lower end 3 rows of rivets in vertical seam ; 20 ft. of pipe of % rendered him one of the leading men in the professi�fl, 
of the cylinder bei�_!l0nnected with one of the water steel, with 2 rows of rivets in vertical seam ; 25 ft. of especially in steam. engineering, in ",hich he was an au­
distribqting mains. In our paper for October !3, 1886; pipe of % steel . ·(taper), with 2 rows pf riv.ets in ver- thority equaled by few. 
we gave an illttstration of one of these stand pipes, as tical seam ; 5 ft. of pipe of % steer (1st .courSSl above He was born in the State of New York in 1818, and 
erected at Victorj� Texas, the upper end of wl1ich, not taper) ; 30 ft. of pipe of % steel ; 35 ft. of pipe of %. his first engineering experience was in connection wWJ. 
being at the time filled with water. had been dama�e� steel ; 30 ft. of pipe of l s ateel ; 30 ft. of pipe of .M steel; the" system of State canals, which was fo�nded -by' the 
'by a hurrioone. 25 ft. of pipe of ll!, steel. ' Dutch settlers in the seventeenth century, and in-

We now give illustr31tions of the far larger stlWd pipe For the first 75 ft. the course will be all inside, so at creased from time to time as the needs of the day de­
of the Kings'County Water Works, located at Sheeps- that height the diameter wiU be lessened by the thiclt- manded. Leaving the State engineers' corps at the age 
hea,d �y,�near Brooklyn, N. Y., whiclt, at 1 P.M. on 1Iess .of-the plates. of twenty·six, he· became engineer feir the construction 
October 7, 1�6, suddenly colll),psed and fell, while be- In the ·taper, tlie course will be ali inl;lide, and above and equipment of a number of mills at Clinton, Mass., 
ing charged with wattr during a preliminary trial pf that they wili be large and small.' • • •  devoting hilll'llelf to the wide range .of work :p.ecessary 
its strength. All of the plates will be st.eel stamped 60,000 lb. teQ- to build up a variety of industries, a task which could 

. Thi!! stand'pipe was 250 ft. high, 16  ft. in diameter at sile strength. All of the vertical seams above the firllt not be accomplished except by one possessed 'of unusual 
its base and for a height of 70 ft. , then tapering upward 50 ft. , and all of the }:lOrizontal seam�, will be double force, skill, and versatility. 

• 

for 25 ft. , and then rising 8 ft. in diameter. A very riveted, " with sufficient lap tcr make a good job.
' . 

Later, he became manager of a large machine shop'in " 
strong and substantial foundation of concrete had been I will l'ivet on to the outside. of pipe a ladder run- Lawrence, and for a number of years was engaged in 
constructed, 33 ft. in depth below the surface of the ning from top to bottom. Lower half of sides of 2. i11. the manufacture of locomotives and textile machinery. 
ground. On this the stand pipe was built, the con- by Y2 in. iron, upper half of 2 in. by % in. �r iron, and His experience with locomotives led him into an analysis 
'tractor b?!ng H .. S. Robinson, of Boston, Mass. rounds of % round iron 16 in. long and 12 in. apart. of the· dynamiGaI relations which speed bore to the ope-

In the construction of the work, the steel plates were I will rivm; to pipe three manhole frames, position as ration of engines ; and the result of his investigations, 
hoisted to place by a derrick worked from within the shown on tracing, also two nozzles on bottom course. partly mathematical and partly experimental, resulted 
tower, as indicated in the illustration at the left, which I will rivet on to pipe ·two balconies (one under each in the invention of the Hoadley port.able engine, which 
shows the structure partly completed. of the upper manholes) with wrollght iron brackets and was probably the first applicatien .of scientific. princi-

As before stated, the explosion took place at 1 P.M. , floor as shown on tracing. pIes to the desigtl of high-speed engines. These engines 
when the neighbors were sta,rtled by a rumbling noise I will furnish and attach to the pipe twelve guys of contained numero�s radical features, since apptk>priat­
followed by a crash like that of thunder. ' There Was a 1 in. wire rope-six of them 100 ft. from the groulld, ed by others, notably the application of an automatic 
slight vibration of the earth, but it was all over in and six 25 ft. from �he top; the un�erstanding bein� 'variable cut-off to a sing�e slide valve,. o?erated by a 
less than thirty seconds. The people thought it was' that you are to fUXlllSh andoput down the anchors fdP governor. attached to the SIde of the dnvmg pulley of 
an earthquake, and rushed from their houses in terror, same. the engine. We do' not speak by·the letter as to the 

---'Flte-�K was felt in all directions within a mile 01' two I will put around the top a 3 in. by 3 in; angle iron, exact limitati.ons 6rMi'�--n-ondley:s in v entions in �re-
of Sheepshead Bay. A cloud of dust was seen rising and on the inside of the 25 ft. of !-r; iron I will rivet spect, as. measured by the patents issued to him, but 
from the locality, and wh.en it had floated 1L.way the 4 in. by 4 in. T irons to stiffen ' the same. I will .also the fact remain!3 that he was the pioneer in the success­
water tower was discovered lying on the ground, rivet on 12 (twelv.e) �in. by 4 in. T irons to strengthen luI application of the methods of construction of the • 

with tons of �teel plates scattered in every direction. the joints where taper section of pipe joins the straight. Hoodley "engitJ.e, which was manufactured. in great 
Great volu�es of water rolled from and ·around the Each piece to be 10 ft. long, and extend five feet above numbers for many years. . . 
pro&trate stcucture, and in a few IllOments nineteen each joint and flve feet below, eight of these T irons on . During the later- years of his life he separated from 
acres of land was submerged. lower joint, and four on the upper. . ' commercial and manufacturing affairs, and confined . 

Some water had beeri pumped into the tower a week Price for the " stand pipe " completed as above, his attentrcm to the practice of his profession ineon­
previous to the explosion, but the real" test was not water-tight, and to your satisfaction, $16,625 (sixteen- sulting engineering and as an expert in patent causes. 
made until the day of the explosion. It was supplied thousand six hundred and tw�nty-five dollars). ' In this latter capacity his services were held in highest 
from drive wells in the immediate vicinity. The large In tht' above price I have accepted your pr9position repute, . his retentive memory. rendering. an extended 
engines ' were set in motion at the pumpink. station to do the teaming from the dock at Bay Ridge or Long reading and wide experience tributary to a power of 
shortly after '11 O'clock. Two hours later the great Island City to stand pipe site of all the material and Jieen 'analysis which would set torth the measure of 
.tank was nearly filled, there being 227 feet of water tools used in the construction of said pipe for $350 (three each patent's merits or the worth of the mechanical ' 
in it, which would make about 400,000 gallons. The hundred and fifty dollars). features of an invention. • 

pJ'essure was then 127 pounds to the square inch. It Signed, H, S. ROBINSON, • His acquirements were not limited to technical mat-
was noticeq then that the tower leaked in some .By J. M. ROBINSON. tel's, but extended through a wide range' of general cul-
places. and Mr. Robinso� prepared to mount the nar- ture. The transactions of the American engineering FALL OF A WATER TOWER AT KANKAKEE; ILL . . row iron ladder that led to the top of the structure, and scientific societies contain 'frequent contributions 

• and make an examination. He approached within During a gale of wind on October '14, 1886, the water from his pen ; the members of the British Association 
-about five feet of the tower when h� heard a rumbling tower at Kankakee was overturned. The wind began II1'Il.y recall among these his paper on " American Steam . 
noise · like that of a rushing train, as he expreslj blowing very strongly in the early morning, and Engine Practic!l in 1884," read at the Montreal meeting, 
it, and the plates . for a distance of twenty feet from reached an estimated velocity of sb;ty miles an hour. and which was the first step in the recent polernical en­
the grouoo parted and let loose the water. Others de- By 9 A. M. · Jihe tower was observed to be swaying gineering papers respecting English and American rail­
scribe it as like the explosion of a stearn boiler. The slightly ; the vibrations increased until the successive way practice. 

- volume of liquid rushe�riwith great force, and Mr, wind gusts raised it on one I!!ide' 
�r the other several . Mr. Hoadley was always interested in public affairs, 

Robinson was caught ii . .  :;" He was .carried nearly inches at the foundation. An unsuccessful attempt Qilt he held few offices. He was, however, the engineer 
fifty ·feet by the wave, and that saved his life. WitS made to arrest thl;; movement by tightening the member of the Board of Health of the State of Massa­
Almost in the same moment a large ' section of steel nuts on the anchor rod� but the tower soon fell. chusetts. He also visited England altd the Continent 
plate weighing a ton or more crashed down upon We qupte the following paJ,'ticulars from the Kanka- in 1862, on the part of the State Government, making 
th� spot where he had s�od. Another section weigh- kee Gazette : an examination of fortifications for the purpose of de­
ing five tons was thrown fifty feet in an opposite di- .• Ali the gale grew stronger, the tower wit.h each vising a sy'stem for American sea coast d!lfences. 
rection. Small pieces were tossed all around the base vibration lifted itself further from its bed. Meantime, The professional work of Mr. !Ioadley is shown by its 
"of tbe tower. · ""I ,he top of the tower infiated and contracted like the influence over a wide range of engineering practice in 

Meanwhile, the tower, supported by the wire cables sides of a panting horse. Then the windward side mill work, applications of steam, sanitary engineering, 
alone, tottered for a moment and then fell with a crash collapsed, forming a pocket extending downward (rom .and methods of expert evidence, rather than in any 
and rQar in a northeasterly·direction. The.heavy steel .the top twenty-five or thirty feet, and the fall of the massive structures which b�ar his �ame as builder. In 
plate, bolts, and braces were broken, bent, and twisted tower soon fpllowed in a direction from the wind. his personal 'address he was especially genial, and en­
like so much paper. The rush of the water.had stirred " Tlie tower was 124 feet high and 20 feet in diameter. deared �imself to a large number of friends.-London 
up clouds of dust, and for a time the scene was con- It was constructed of plates of % inch boiler ' iron, four Engineeri'(tU. . 

·cealed from view. Peoplll in the immediate vicinity feet wide and ten feet long, diminishing in thickness to ----:-. --...... - .......... ------
thought that tl1e dust was escapin,g steam. When Mr. No. g iron (one-eighth of an inch thick) at the top. It Impro"t"ed Lock"tor':Flrearlll.8. 
Robinson recovered himself, he was floundering in was intilnded to have iron rods across the top to act as In our issue o�' December 11 we described and illus­
three feet of muddy water. His hat, coat, pocket- braces and prevent a collapse. These were put on, it trated an improved lock for firearms, invented by Mr. 
book, and a number of papers were gone. Be strug- is said, but tak�n: off for some reason. The tower was Charles E. Goodwin, of Saybrook, O. We omitted one 
gled to his feet and waded toward a dry spot a quar- erected .by the Sharon Boiler Works, of Sharon, Pa. , iIw>ortant feature : A single pull of th�trigger will fire 
tel' of a mile away. Though considerably brUised, he under the direction of· William Jones. The foundation both barrels consecutively. By properly adj usting the 
was not seriously injured. His pocket-book and cloth- was of stone and concrete, seven feet' deep, about arms of the sears, both barrels cap be cocked at the 
ing were found some hours later near the wreck. The twenty-one feet in diameter, and rose about eight inches same time and fired simuUaneously or consecutively, as 
soil about the tower was of a sandy character, and the I above the surface of the ground except on the side to- may be desired ; or, when both are cocked, one can be 
water quickly disappeared,tex«ept in places

.
· where the ward which the to�er fell, where an excavatiQn left fired and the other not. 
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RECENT TYPES OF THE GATLING GUN. 

The accompanying illustrations represent improved 
Gatling guns; one mounted on a tripod and the other 
on a carriage, and showing different methods of sup­
plying cartridges, to.the gun. 

Fig. 1 shows a sman six-l>arreled gun, mounted on a 
tripod. This gmt weighs 78 pounds. It uses what is 
known as the Accles' positive feed, which eliminates 
the liability of the jamming of the cartridges, and 

• which has increased tht\ rapidity of fire to the extraor­
dinary rate of 1,2�0 "hots per minute. One hundred 
shots have been fired from the gnn in two and two­
tenths seconds. The fire can be made continuous, or 
the deiiyery can be made in salvos of 30 or 40 shots per 
second. The latter mode of firing would prove l>ene­
ficial when the gun is being fired on shipboard in a 
rolling sea, a pointing lever oeing attached to the gun 
to enable th.gunner to give it proper aim. 

With the introducti<{n of the positive feed to the 
Gatling gun, two kinds of high angle fire 
are made eff�ctive. These may be classed 
a�'direct and indirect; direct when the gun 
is aimed ap.d fired at any elevated object; 
indirect when the bullets are fired up in the 
air, in order to hit the object in their fall. 
TWa latter mode of firing can be made very 
etreclii'loe in getting inen out of intrenched 
positions. Musket balls when fired from 
the gun at high· elevations remain up in 
the air for 57 to 58 seconds, and when they 
fall they strike the' ground with sufficient 
force to pel;letrate two inches of timber. 
This high angle fire greatly increases the 
power and value of the gun as a weapon 

. of war. 
The Gatling is the only machine gun 

.that can deliver high angle or mortar fire, 
and is doubtless one of the most effective 
arms of its size in the world. Official re­
ports say: "The feed'is positive in action 
and entirely independent of the force of 
gcavity. The feed is aU that is clai;Ued 
for it. It is believed the modified Gat­
ling gun with the new feed has reached 
the ut�ost limit of improverp.ent." 

Jtitufifit �mtritau. 
it and animals for transporting it. The relation which 
the machine gun is to occupy to the different arms of 
the service will, no doubt, ere long' be prescribed and 
settled by competent authority. 

The superiority and great value of the Gatling gun 

[DECEMB,ER 25, 1886. 

Scribner'''' Magazine Cor January, 188'2'. 

The appearance of a new first· class monthly maga­
zine, issued by a firm of such high standirwas Messrs . •  
Charles Scribner'S Sons, under whose name had already 
been achieved one of the most conspicuous sllccesses of 
modern magAzine literature, is an event of considera­
ble moment in the world of letters, and the contents 
and general style of make-up of the new monthly have 
been the subject of a degree of public attention seldom 
accorded to any litera.ry venture. Of the first number 
it is to be said that the contents are all "good read­
ing," and that the typography is excellent, the type 
being rather large, and of a style just calculated .to 
suit the eyes of those who are beginning to think of 
wearing glasses. There is nothing to which we would 
award the palm of superlative excellence, either in the 
literary matter or the illustrations, but the whole is 
certainly up to the high average which readers' of this 
class of literature have been favored with during the 
past few years, and there is about the magazine a look 
which seems to say plainer than words that 'it was not 
born of yesterday, and that it has come to stay . 

• 
••••• 

Openlnlf 01' the Severn Tunnel td' Passenger Tram
.
c. 

On Wednesday, Dec. 1, the Severn Tu.nel was open­
ed to passenger train service. The ceremony of turn­
ing the fii-st sod in the commencement of this, the most 
difficult bit of tunner engineering ever entfilred upon, 
took .pla,ce in March, 1873, now iJ.early fourteen years. 

ago. The passenger service wouM,.however, 
have been commenced some time since, but 
for th� delay in the completion ef the lines 
sionnecting the ·tunnel .ith the main system, 

This light gun is designed for naval. ser­
vice, :r.r mountain warfare, for' cavalry 
service, for' police use in cities for suppress­
ing mobs, for use on board of railway 

NEW SIX·�ARRELED GATLING GUN MOUNTED ON TRIPOD. 

a delay dictated by prudence when the 
stupendous difficulties in the pr03ecuti"n of 
the work caused the delay in the completion 
of the tunnel itself, and some fear that 
considerable time might elapse before the 
whole of the difficulties could be overcome. 
The greatest caution has been exercised, 
and although the very able contr�tor, Mr. 
T. A. Walker, had completed the tunnel, 
the engineers deemed it aavisable to start 
with goods service only for a short time. In 
his report to the Board of Trade, Colonel 
Rich says: "The works appear to be very 
good and s'ubstantial, and to have been car­
ried out with great care and judgment. The 
difficulties of dealing with the large quan­

. ' 

trains, for protecting arid guarding treasures shipped � an auxilia.ry arm of both �e military and naval· ser­
by express, etc. vice having been clearly demonstrated, it is evident it 

With this new feed. the firing and loading. can go will be extensively el1lployed in any future wars. 
on uniformly and incessantly, even when the gun is The day is not far distant when machine guns in 
worked by men inexperienced in its use. ' large.!1umbers will be considered indispensable on the 

'l'his gun would prove of great service in defending' battle field, in forts, and on shipboo,rd, and the nation 
such positions as villages, field entrenehme'nts, aua that is best provided with these arms, and has its sol­
for the .defense of caponniers, for covering the ap- diers and sailors drilled to serve them in the best man­
prol1ch to. bridges or tetes-de�pont., for defending a ner, will best preserve the welfare and lives of its peo­
breach, and for employment in advanced trenches, or pIe. Gatling guns are manufactured by the Gatling 
in fiald works where econ�riJ.y of space is often of the Gun Company:of Hartforq, Connecticut, U. S. A. 
utmost importance; for use on' shipboard to clear 
the epemy's decks or open ports, and from top-gal­
lant forecastle, poop deck, and tops of vesse1,s .of war, 
for the defense of sea ooast batteries against the at­
tack of boats; for -assi�ting in keeping down the fire of 
ships eng�ging . forts at close quarters or attempting' 
to force a 'assage by pouring an incessant fire in 
their ports, and in clearing breache.., and other proposed 
places for landing from boats, it would be most ef­
fective. Fig. 2 represents a light ten-baheled Gatling 
gun, mounted on a ·carriage. 
This gun uses what is known as 
the Bruce feed. This improved 
·feed allows the cartridges to be 
fed to the .gun at the rate of 
over 1,000 shots per minl.lte, di­
rectly from the paper boxes in 

. which they are.originally pack­
ed .. For continuous and direct 
fire this kind of feed makes the 

,gun very effecti�. Various c�li­
bers of Gatling guns are made .. 

tities of water, and particularly of dealing with the 
underground stream, which runs at a great .velocity, 
have been considerable, but have been successfully 
overcome, and the result is a tunnel of unusually large 
dimensions which is particularly dry. The top of the 
tunnel is about 145 ft. under the level of high wflter 
spring tide, ap.d about 50 ft. un�er the bed of the river 
at the deepest point. The means of ventilatioll are am­
ple." The fan for the latter pUl:pose, we may mention, 
is 40 ft. in diameter, and is made, like those 'for the Mer­
sey Tunnel, by Messrs. Walker Brothers, Wigan, to ex­
haust 400,000 tb 500,000 cubic feet of air per minute. 
The difficulties which have been encountered in this 
work we have from time to time <Iescribed, and we 
need not »ow refer to them. The pumping maehinery 
for ke'ep'ing the enormous water influx" down is of re­
markable capacity, capable, it is said, of raising over 
25,000,000 gall(9ns per day. The tunnel has been lined ': 
with vitrified bricks set in cement, about 75,000,000 
bricks having be.en used for this worlvalone; but with 
a head of 170 ft. some good work is necessary to keep 

water out. ;£he passenger service 
was commenced without cere­
mony, as soine connecting lines • 
for the main service have yet to . 
be made. This tun.nel is ab0ut 
4?4 miles long, and has cost 
nearly $10,000,000. Fot iIlustra­
,tions Jl,nd full description see SOI- • 
ENTIFIC AMERICAN SUPPLE-

. MENT, No. 539. 
•• 

MR. L. TIETJENS, of Stass­
furt, Germany, has recently pa­
tented an ingenious method <>f 
damming back the flow of water 
in shafts by the application of. 
the well kriown fact tbat cer­
tain salts increase their volume 
very ruaterially by the, absorb­
ing of water of crystallization in 

'hardening. To accomplish this, 
he takes either calcined soda, 
anhydrous alum, kieserite, or 
oxychloride of magnesium, mixes· 

Among the advantflges of the 
musket caliber Gatling gun m,ay 
be enumerated: The lip;htness of 
it� parts, the simplicity and 
strength of its mechanism, the 
rapidity and continuity of its 
fire without sensible recoil, and 
its accuracy and 'effectiveness 
against troops at all ranges at­
tainable by rifies. Also its pecu­
liar power for protecting roads, 
defiles, and· bridges; for si!enc­
ing field batteries and batteries 
of position; for increasing the 
infantry fire at the critical mo­
ment of a battljf; for supporting 
field batteries and protecting 
them against cavalry or infantry 
charges; for covering the· re­
treat of a repulsed coiumn, and 
its economy in men for serving LIGHT T�B·BAlmlilLlilD GATLIBG GUB OB OARRIAGE. 

• them into a paste, and then im­
mediately injects them through 
a suitably arranged pipe into 
the fissures through which the 
water flows. It is· said that as 
this paste hardens, it swells 
enough to fill all the interstices 
of the, rock and to render it 
water tignt. 

• 
• 
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TRICHECHUS Al1ER!CANUS-MANATEE. separate the northern type;those of Florida, as a dis- I to i5 feet. It ascends the South American rivers 
BY w. O. AYBES. • tinct species, under the name of TTieheehus latiTostTis, 

I 
freely, following the Amazon far up into the moun-

Strange-loeking animals these are WhiC
, 
h

, 
we have but it is perhaps more probably only a climatic va- tainst 

here represented. They have been classed by some writ- riety. . The dugong is found ill' the 'Red Sea, the Indian 
· ers near to the whales, that is, among the cetaceans; The manatees have seldom been captured and Arcbipela,go, Mauritius, Australia, etc. 

and yet they are by no means closely allied to the brought away for exhibition, though it might easily be It is closely allied to our manatee, an!l is of about 
cetaceans. And t h e  n, done, for they. are of such mild the sathe size, and very similar to it in habits. 
again, others have ranked disposition that they would • , .... 

them with the pachy- make small resistance. and they, THE FISHING FROG. 
· derms, and in alliance with are by no means timid. They I The fishing frog, or sea devil, as. is sometimes 

the elephants, etc. But called, owing doubtless to 
the most recent writers, of its repUlsive appearance, 
suitable authority, set is conspicuous principally 
them by themselves in a for its peculiar method of 
designated group, to which alluring its prey. It., head 
is given the name of SiTen- is· of enormous size, avd 
ians. of these are now ex- the feature that is not least 
isting but two genera, 
though one other has be­
come extinct within a little 
more tl1an a hundred 
years .. 'rhese two ar�tlte 
dugong, Ka l i e  OT e du­
gong, and the manatees, 
TTicheCltUS, one' species· of 
which' is figured for us. 
here. 

A common name, which 
is· some1Jmes applied to 
them all, of the various 

.,types js l;Itla cow; 'and the 
total. disappearance of the sea cow of 
Behring's �sland is a curious instance of 
the rapid and complete extermination of 
an animal of huge size, which at its dis­
covery was abundant. 

pronounced is its prodigi­
ous mouth, which extends, 
not from ear to eallj but 
half way around t4e front 
part of its head, ·and is 
fort!fied with rows of teeth 
which may be raised or 
depressed at will, accord­
ing as the prey is e. 
tering or stri ving to escape 
from its pllice of captivity. 
Along the top of the head 

are found three long filaments, 
the first of which terminates in a 
bait-like appendagt'� and which 
may be waved.in any �irection: 

Fishes are attracted by the mo­
tion of ·this object, and when 
sufficiently near, the mouth is open­
ed and the prey' is sucked in to fts 
own dest�ction: 

. The facts are these: When Behring 
discovered the island to which he gave 
hIs name, a very large Sirenian fairly 
swarmed in the creeks and shallow waters 

. of its sho�s. It was well described by" 
'Steller, the naturalist who accompanied 
him, and the specimens which he took 
home to St. Petersburg were, until quite 
r\lcently, the only ones available. But 

THE FISHING FROG (LOPHIUS PISCATORIUS)-A STUDY FROM LIFE. 

The stomach is distensible to an 
extraordinary degree, and frequent­
ly fishes a,re discovered therein 
'Yhich are nearly equal in weight 
and size to the fishing frog itself. 

The head is provided. with a 

in 1883 the Smithsonian Institution received from Dr. 
Stejneger a very valuable collection of skulls; in fact, 
almost complete skeletons. The animal was larger 
than either of the Sirenians now in existence-20 to 28 
feet long. It constitutes the genus Rhytina. 

Like all the'Sirenians, it was very gentle and affec-
---..tiona,te in its. disposi�ion, and Behr.ing's sailors tamed 

them readily; bllt, alas! for the poor sea cows, their 
flesh was excellent for food, and the sailors took ad­
vantage of their gentleness, and by 1768 not a single 
If,hytina could be found on Bhering's Island-the only 
known place of" their residence-and none others have 
ever since been seen. Steller's 
sea cow is, without doubt, 
extinct. 

The'Sirenians, as already 
noted, are of very peculiar 
formation. They have no 
hind. limbs whatever exter-

· nal!y manifested, resembling 
the cetaceans in that respect; 
'but their fore limbs ar� yery 
strong, large, flat, flipper-like, 
and remarkably flexible. The 
bones of the entire skelaton 
are denser and heavier than 
tho�e of any others of the 

." llianuu.alia. The flesh ofal! is, 
like that of the Rhytina, much 
prized as an. article of food. 

The skin, is coarse, heavy, 
and resembles th.at of an elec 
pi?ant, haVing short, stiff 
hairs scattered about on it, 
but • nowhere thickly, the 
general color being dark, al­
most black. T.he eyes are 
small, the nostrils large, pro­
vided each'with a valve. 

These characters are com­
mon to the �ugong and the 
manatees. Of . the latter­
Triehechus-there are two 
species, an African, T. senegal­
ensis, and an AmeriQ,an, T. 

amel'ieanus, which is the one 
before us, and of which only 
I will here speak. . ,., 

T1'ieheehus amel'ieanns is It 

native of our whole eastern 
coast from the southern to 
the northern tropical limit 
and a little beyond, that is, 
from Brazil to Florida, incl ud­
ing the West India Islands 
and the Gulf of Me:Xico. It 
should be mentioned that an 
attempt has b.een made � 

moss-like fringe, which extends 
frequent the shallow lagoons, and an easy arrallge- aroun� its entire circumference, and which enables it 
ment of Iiets could capture them. Two small ones, about to conceal itself easily among the seaweeds a.nd mosses 
six 'feet in length, were exhibited in 1875, and o�e on the bottom of the sea, where it is its·pfeasure and 
smaller'lltill was shown only a month or two since ·by custom to extend and bury itself in wait for its vic­
MeEsrs. Reiche Brothers, of New York, importers oftirns. 
such curiosities, from' which our representations are The specimen from which the drawing was made. 
made. as captured near fiushing�Lohg Island, by-rriclC 

Its attitudes are well shown by the figures. It was HilI, son of the celebrated sporting m� Harr); Hill, 
said to have beeu brougl1t from Brazil. It breathed of this city. It was 5 feet long, �nd �eighed 125 
in one to one and a quarter minutes, the valves of the pounds. . 
nostrils opening as it rose to the surface and closing as .. 4 • I .. 

it went below. This species grows to the length of 12 EQUALITY.-That all men ha';'e equal rights is a cardi­

• 

THE MANATEE, OR SEA COW. 

nal doctrine in the theory of 
democratic government, but it 
is possible to expand the claim 
to a point beyond the bound 
of rights simply, and apply it 
to the results of tbe exercise 
of our .inalienable endow�/ 
ments. Human beilY,,.;'; a,re 
not born with equa;� gifts and 
powers. �iii"ver there is 
an up�· and middle, there 

»lUsi;:'be Jin under. The weak 
�ust seek the wall and I;>e the 
stile froin which the ambitious 
strong wil� vault toward the 
top. Nor can those appointed 
by nature. for the pyramid's 
base serve in any other po­
sitioIlt To press the wall as 

·little as possible, get all the 
pay for service that i\ de'" 
mands, and make the "best 
of now and here," is the bound 
of their possibilities. With­
out a founda,tion there can be 
no superstructure, and the po­
sition is as truly honorable as 
any other, thoug� universal 
mankind have qeld it to be 
less desirable. All theories 
for the help of those who serve 
must proceed upon an admis­
sion of inequality.-The Car­
riage Monthly. 

•.• I" 

THE American Forestry 
Commission, at its annual 
meeting held at Denver, Col., 
September 15, recommended 
to Congress. the establish­
ment in the :Gistrict.of Co­
lumbia of an agricultural and 
forestry experimenta1 statiQn, 
and the passage of a .btu for 
the protection of the govern-

. ment timber lands. 
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ENGlNEElUNGj INVENTIONS. 
A car coupling has been patented by 

Messrs. Jacob W. Baker and George A. Prescott. of 
Dover. N. J. This invention remtes toJhe construction 
of a novel form of f1rawbar and connections. to be nsed 
with the ordinary form of coupling link. 

A boiler feed regulator has been patent­
ed by Mr. Charles O. Wyman, of Anoka. Minn. The 
lllvention consists of a t"nk with pipes connecting it 
with the boiler above aud bel:ow · the water line ·of the 
latter. and with pipes Wing to the pump. with vari. 
on! novel features., to keep the wat�r at all times at the 
proper height. 

. 

A reversing mechanism for engines has 
• been patented by Mr. Lorin C. Forwood. of Sbipmah. 

III. It consists in an eccentric held hetween collars 
secured to the main shaft of the engine. with sliding 
wedges arranged to move the ec�entric transversely' 
acro�s $e shaft. by wbich the reversing of the valve 
motion is effected. without the ordinary joints lind rods 
required where links are used. • 

An automatic water feeder for steam 
boilers has been patented by Mr. Charles O. Rabut. of 
New York ai,ty. It embraces a system of valves ope­
rated by a float controlled by auxiliary floats. and also 
in an arrangement of an air valve to permit the escape 
of air during the filling of" the fl.,at chamber. all of the 
working parts being inclosed by a casing. except when 
registering tp.echanism is employed. • .. valve for hydraulic elev�tors has beeR 
patented by Mr. Parker F. Morey. of Portland. Oregon. 
This invention comprises a system of differential valves 
controlled by an auxiliary valve. and thus governing 
both the admission anu tbe escape of water from the 
ram of the elevator. with provision fQr .arresting the 
motion of the ram. as required. to stop the elevator. 
the design being also· to prevent excessive wear from 

. .  '. 
sand or grit. 

• 
MECHANICAL INVE�TION. 

A machine for making whiffletree . bolt 
-blanks has been patented by Mr. John Stacker. of Win­

stea. Conn. Id this machi"" a new form.of anvil or die 
is employed. on which the beads of 1!e bolt blanks are 
flattencd. split. -and spread or opened. in connection 
with a new device for splitting and opening tbe bolt. so 
that all the .operations may be co�dncted with dispatch 
on the same machine. 

• • •  

AGRICULTURAL INVENTIONS. 
A combined corn planter and cultivator 

has been patented by Mr. John C. Weiss. of Sheldon. 
Md. The object 01 this invention is to improve the 
construction o�a machme heretofore patented. involv­
ing novel feature'!! and combinations. to render the ma­
cbine more convenient in nse and more reliable in ope­
ration. 
. A harvester for sugar cane, corn, etc. , 
has been patented by Mr. Salhnel H. Pearcy, "of Frank­
lin. Tenn.. This inw,ntion covers a novel construction 
and combination of parts in a machine to be drawn by 
teams on fields of standing cr0l!. and antomatically cut 
t4e standing canes and strip them of their tops and 
leaves. and drop them in bunches while passing along 
the cane rows. -

• • •  

MISCELLANEOUS INYENTlOtS. 
A ·rein muff has.been patented bi' Sarah 

J. Hull. of Stella. Neb. One end bas a flap secured to 
one side and constructed· to be folded over the end and 
secured to the opposite side. so that the reins and whip 

�y be hel� in ihe hands and the lattet be at the same 
time'"p�otect�d by the muff. " 

A· c� stretcher and tacker has been 
patented by Mess'-!', A delbert H. Noyes. of Jefferson. 

. and Frederick G. Noy� of White Wuter. Wis. It has 
... staff and barrel, to the � • end of whicb is attached 

a toothed carpet strdcbing iria- ;,olding bead. in con-
nection with a tack holding til be, alld � _:�t pedal so 
arranged. that the tacks may be driv�n therepy: 

A mould for soles and heels of boots 0;­
shoes bas been patented by Mr. Dariu! Banks. of Mor­
risvjlle. Pa. It"is 10r forming tbe heel and·tole together 
of rubber or other plastic material;by simply pressing 
tbe latter into the mould b� ha;d and permitti�g it to 
harden. the form !ieiug shaped and withdrawn from tbe 
mould in a malUler not attainabl�ith a solid monld. 

A clevis has been patented by Mr. Ar­
ttur W. Rumsey. of New Kiowa. Kan. It is more espe­
cially designed for a�acbment to agricultural imple. 
ments or machines, and provides a simple, inexpensive, 
and effective device. which may be . qUIckly and easily 
coupled or uncoupled. but whicb will not uncouple aC· 
cidentally. 

' 

A moulding machine lias been patented 
by Mr. Samuel C. Burris. of Victoria. British Columbia. 
It has upper and lower cutter beads for simu.ltaneously 
surfacing and grQoving opposite sides of timber. with 
cntters arranged at an angle to the line of motion of the 

. timber. and other no:vel features. to improve the con­
struction of woodwo1'king machines. 

A miner's safety lamp has been patent­
ed by Mr. Angust J. Becker. of Mount ·Carmel. Pa. The 
invention consists of varions parts and details. making 
a lamp wbich cllnnot be opened' b,- the operator without 
extingnisbing the ·light. and in wbich tbe light is ex­
tinguished when brought into contact with' the fire 
damp. 

A facing tool has been patented by Mr. 
Alfred H DonnaJly. of Foxburg, Pa. The iuvention 
consists of a face. plate carrying cutters and baving 
ratchet teeth. a ratcPlet lever and pawl operatiug on the 
face plate. and there being a feeding device for tbe face 
plate. tbe toot being specially adapted for truing up the 
taces of"'i1 well joints. 

.A combination ladder has been pllltent­
ed by Mr. Christian Koerner. of Rochester, N. Y. It is 
a step ladder cOIUlected with lID anxiliary section by 

j',t,utift·, �1Utritau. 
separable bi;ges. tbe auxiliary section having one or 
two additional sections. and one of the sections having 
a short ladd�r acting in conjunction with the section to 
form a tres\le for SUl>porting a stage. 

An ax has been patented by Mr. Nicho· 
las Goodier. 'If Darilanelle. Ark. The ax b ody has a 
transverse groove. and a deeper slot at right angles 
tbereto, .to receive a corresponding tonghe and projec­
tion on a detachable bit. the parts being rig'tdly nnited 
by a bolt passing through the projection. so tbe cntting 
blade is detacbable and can be renewed wben WOrn or 
destroyed. 

An adjustable balcony p.as been patent­
ed by Mr. Gottlieb D. Husemann. of St. Louis. Mo. 
This invention covers a novel construction of folding 
balcony. which can be readily removed and folded in 
small spac8 for storage. especfally designed in wasl)ing 
the outside of _ndows. being SQ constructed that it 
can be easily adjusted in ope�ative position in any win­
dow of any story. 

A bicycle 'handle has been patented by 
Mr. Robert Rodes. Jr .• of Nasbville. Tenn. Combined 
with the bicycle bandIes are curv';d levers pivoted there­
to; baving hooks �.n their shorter arIl)s. whicJ.are re­
ceived'ill boles formed · in the under side of .the cross 
arm. to which the handles are jointed. the invention be­
ing an improvement on a,former patented inventtm of 
the. same inventor. . 

A dumbwaiter has b�n pl\tented 'by 
Jrr. James Murtaugh. of New York city. It consists of 
two .connterbalanced carriages arranged in the sll/'le 
shaft. one above the other. each having means for ope-' 
rating it ifldependently of the other. thus making a 
waiter in whicn the npper carr'iage can be conveniently 
used for the upper and the lower ·carriage for the lower 
floors of a building. . 

A bag fastener and tag holder lias been 
patente<l. by Mr. Anstilt Leyden. of Atlanta. Ga. It has 
a plate witb a hook or hooks. over which 'a tightened 
bag cord may be drawn. a plate with a s10t to receiye 
tbe cord. an adjustable latch bar. and other novel fea­
tnres, being especially adapted for nse on mail bags of 
the second class and on bags containing general mer-
chaudise. 

. 

A feeding mechanism for grain, flour, 
etc.; bas been patented by Mr. Charles A. Andrus. of 
La Grange. O. It is a mechanism which secures a posi. 
tive discharge from tbe bin. subject to regulation as to 
the amount;.of material passed out of the receptacle. 
and applicable to a large runge of work. from the natu­
ral grain to the softest stock. which is fed so that it can­
not sift or dust and waste. 

, 
,$pccial. 

A WELL KNOWN SOCIETY LADY'S LIFE 
SAVED, 

Mrs. Colonel Fleming. an accomplisbed lady. well 
known in Philadelphia, in Western Pennsylvania� and in 
Wasbington. bas been spending a considerable time in 
Pblladelphia. preparatory to going to Wasbington. wbere 
it is understood sb� is to have ber future home. Grace­
fttl ln her movements, elegant in form. and the very piC­
ture of bealth in he. feature .. Mrs. Fleming would not 
be taken for one who had sulfered a 10Da- experience of 
Illness. and who had so completely lost ber bealtb tbat 
ber friends had given up all bope of her recovery. 

The writer recent,ly met Mrs. Fleming, and had a con­
yersation with her as to her illness and restoraUo:re 

'" E'or many tnonths," said M"rs. Flemin�, " during the 
protracted illness of my husband, which resulted in his 
death, I was with him night and day, undergoinp; a very 
sefere strain. both physically and mentally. Wblle he 
lived I was able to bear up under all tbis. but when be 
died then came a reaction, and I was taken with a severe 
catarrhal fever. This brought me down very low. After 
a while I rallied. butollid not recover my healtb. I fell 
into a stale of nervous exhaustion. with neuralgic pains 

.almost beyond endurance. My head was 80 sensitive that 
I couldllot touch i, with a comb. My bands'were so dis­
abled tbat I could not bar my own window sbutters. I 
bad difficulty in recognizing my best friends durin", Borne 
of the time while I was at my wor.t. Day and ni�ht I 
su1fe.,d more than I can tell. This was at my bome in 
�'ranklin. Pa. Finding tbat tbe best physicians tbere 
were unahle to rellev.e ·me. I came to Philadelphia to 
consult physicians who were specialists in nervous dis ... 
eases. Follo·wing their advice, I went to the University 
Hospital. where I had a private room and the most skill­
ful medical attendanc.. But it was in vain. From all 
this I received no advantage. . 

.. Sonftl years ago I had beard of what was tben a new 
remedy, but was said to do wonderful things in the cure 
of stubborn and chronic nervous.diseases.' It was -Com­
pound Oxygen.' I thou!(bt I could do no worse than to 
try it. Unable to walk even a short distance, I went in a 
carriage to the office of Drs. Starkey & Palen. On reach­
iug th'ere I was so exhausted that I was nnable to state 
my case to Dr. Starkey. After resting. I bad a full con­
versation with him, and he gave me encouragement to 
hope that Compound Oxygen mighL give me some re­
lief. It was witb some apprehension of possible faihlre 
that my first inbalation was taken. But as soon as I re­
alized what it w-"s. t was deligbted with the soothing and 
strengthening effect of the treatment. Dr. Starkey 
tbought tbnt in about tbree weeks some permanently 
good result migbt be expected. Rooms were secured 
near the office, fOr I was too weak and nervous to go any 
great distance, even in a carriage. I took the Office 
Treatment regularly every day. In about two weeks I 
experienced a marked improvement, which now daiJy 
increal:5ed. My exhausted brain began to be it8elf again, 

An i_haling device· has been patented and my body received new vitality. With improvement 
came hope of entire recovery. F'or the first time since 

by Mr. Maonaduke W. Hobbs. of Ricbmond. Ind. It is my bnsband's deatb I found relief from the pain and 
an inhaler or respirator in which an adjustable disk or prostration wbich bad bo�ne so heavily on me. 
valve is employed fo� regulating the admission of ait .. Witb changing weatber. I would sometimes receive 
into the instrument when in use. aud for closing one of a partial setback for a few days. But tbis did not dis­
the air openings wlfen nOG in nse. there being sballow courage me. Friends of mine. in Franklin. had been 
trays for bolding the substances to be inhaled, and a cured !Of severe and protracted illness. and why should 
removahle air indu<:tion tube. not I ?  I kept regularly on for montbs. not as an experi-

ment", for I found that I Was receiving solid and practi� 
A window cleaner has been patented by cal good from the treatment. 

Mr. Carl B. Von Schenk. of Frankfort·on.tbe-Main, Ger- .. Not a particle of any otber medicine bnt Componnd 
many. The invention consists of a pad attached to a Ojygen did I take. This was dOingtbe work for me. and 
bracket secured to a block. with a powder bolder secnr. I determined to give it a fair chance." 

. . I .uppose I need hardly ask you. Mrs. Flemlnl(. if ed to the bracket. and a- detacbable pad. being designed your bealtb is now perfectly restored? " to clean and polish windows. 'looking glasses. etc.. .. I am liS you see me. I have neither acbe. pain. nor witbout the use of water. the spe�ially described pow- weakness. I · sleep well. and my appetite is bearty. I 
der consisting of silicic acid, magI!esia. aluminum, and am °as active as I ever was, and in as gootl spirits, and I 
snlpbnret of calcium. prepared as set forth. lay it all to Dis. Starkey & Palen's care of me, and treat-

A piano forte damper cov�r has been ment with Compound Oxygen. Witbout this I tbink I 
should bave been dead long before this. It is now nearly 

patented by Mr. Emil Hofinghoff. of Barmen. Prnssia. two years since I began taking tbe Compound Oxygen. 
Germany. It is fastened to the back or to tbe bQttom If I sbould ever be sick again. I will again take it ; but 
of a grand piano. and . is hinged to the instrument 80 bappily I have no need of it now." 

(DECEMBER 25, 1 886. 
Complete·Pra8tical

.
Machinist. embracing lathe work • .  

vise work, drills and drilling, taps and dies, hardening 
and tempering, the making and U8e of tools, tool grind'" 
ing. marking out work. etc. By JoshUl'Rose. IlIu.trated 
by 356 engravings . .JJ.lhirteenth edition, thoroughly re'" 
vised and in great part rewritten. In one volume, 12mo, 
409 pages. $2.50. For sale by Munn & Co .. 361 Broadway. 
New Yvrk. 

• 

• 
Concrete patents for sale. E. L. Ransome. S. F . •  Cal. 
Woodworking Machinery of all kinds. The Bentel & 

Margedant Co:, 116 Fourth St., Hamilton. O. 
A Catechimn on the Locomotive. By M. N. Forney. 

With 19 plates. 227 engravings, and 600 pages. $2.50. Sent 
on'recQipt of the price· by Munn & Co .• 061 Brol'dway. 
New York. 

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

The Knowles Steam Pnmp Works. 44 Wasbington 
St., Boston, and 93 Liberty St., New York, have just is­
sued a new catalogue. in which are many new and im­
proved forms of Pumping Machinery of tbe single and 
duplex. steam and power type. This catalogue will be 
mailed free of charge on application. 

" Fot contemplation be. and valor formed. 
For softness she. and sweet attractive grace." 

John Milton, in his " Paradise Lost," thus, distinguishes 
WOJIlan from man. Jiliseases fall to her Jot that do not to 
man's, peculiar to her 80tt and more refined rl"ature. A 
remedy adapted to the cure of her pecuIiar diseases is 
i{)und in Dr. R. V. Pierce's " li'avorite Prescription," for 
women. Tbousands 'lfho have nsed it att�t ifs gl:eat 
worth. • 

Presses & Dies� Ferracute Macb. Co .• Bridgeton. N. J. 
Nickel Plating.-Sole manufacturers cast nickel an­

odes, pure nickel salts, pOlishing compositlons, etc. $100 
"Little Wonder." A perfect Electro Plating Machine. 
Sole manufacturers of the new Dip l�acqu�r I{ristaline. 
Complete outfit for plating. etp. Hanson. Van Winkle & 
Co .• Newark. N. J .• and 9"J and 94 Liberty S*, New York.,..-

Iron Planer. Lathe. Drill. and otber machine tools of 
modern design. Ne-.l'Ha:ven Mfg. Co . •  NewIIaven. Conn; 

Wrinkles and Recipes. Compiled fr6m the SCIENTI­

FIC Al\lERICAN. A collection of·praCtical suggestions, 
processes, and airections, for the Mechanic, Engineer, 
Farmer, and Housekeeper. With a Color Tempering 
Scale, and numerous wood engravings. Revised by Prot. 
Thurston and Vander Weyde, and Engineers Buel and 
Rose. I2mo. clotb. '2.00. �'or oale by Munn & Co . •  361 
Broadway, New York. . • 

Cutting-off Saw and Gaining Macbine. and ·Wood 
Working Machinery. C. B. Rogers & Co .• Norwich. Conn. 

It an invention has not been patented in the United 
States for more than one year. it mat still be patented in 
Canada. Cost for Canadian patent. $(0. Various "ther 
foreign patents may also be obtained. }'or instructions 
address Munn & Co.. SCIEN'rIFIC A'IERICAN patent 
agency. 361 Broadway. New York. 

Iron. Steel. and Copper Drop Forgings of every de­
scription. Billings & Spencer Co .• Hartford. Conn. 

Rubber Beiting. all sizes. 77�. per cent regnlm' list. 
All kinds of Rubber Goods at low prices. J ohn W. 
Bnckley. 156 South Street. N e.w Yo!:k. 

We are sole manufacturers of the Fibrous Asbestos 
Removable Pipe and Boiler Coverings. We make pnre 
asbestos goods of all kinds. Tbe Chalmers-Spence. Qo. 
419 East 8th Street. New York. 

. 

Cnrtis Pressure Regulator and Steam Trap. Spe' p. 142. 

Pat. Geared Scroll Chucks. with 3 pinions, sold at same 
prices as common chucks by Cusbman Cbnck Co., Hart-
ford. Oonn. . . 

• 
Steam Hammers. Improved Hyd"raulic Jacks. and Tube . 

Expanders. R. Dudgeon. 24 Columbia St .• New York. 
60.000 Emerson's 1886 � Book of superior saws. with 

Supplement, sent free to all Sawyers and Lumbermen. 
Address tmerson. Smith & Co .• LiI!ited. Beaver Falls. 
Pa .• U. S. A. . 

Hoisting · Engines. Friction ClutcIi P�lIeys. Cut-off 
Couplings. D. Frisbie & Co.; 112 Liberty St . •  New York. 

thA it can be conveniently opened or closed by band. Tbe wbole 'story C1I Compound Oxygen is pleasantly " How to Keep Boilers Clean. " Send your address 
and fixed to any desirable amount of opening. being·de. tolll in a little brochure of 200 pages. issued by Drs. for free 88 page book. Jas. C. lIotcbkiss. 93 John St . •  N. Y. Starkey &; Palen, 1529 Arcb Street. Philadelpbia, Pa. signed to facilitak controlling the power and to 

IIn- Tbis will be mailed freely to all wbo write re�esting it. Pays well on Small Investment.-StereoptlCons; Magic prove the tone of the instrument. and also to guard Lanterns. and Views illnstrati .. g every subject for public 
against hurtful influences of temperature aud dampness. - • exbibitions. Lanterns fcrr colleges. Sunday scbools, and · 

NEW BOOKS AND PUBLICATIONS. 
r-:\!)u$inc$$ (tn� �Cr$On(t1. bome amusements. Uj page illustrated catalogue free . . 
� W McAllister. Manufacturing Optician, 49 Nassau St.. N. Y. 

ELECTRIClTY IN THE SERVICE OF MAN. 
• Astronomicnl Telescopes. from 6" to largest siz�. Ob-

From the German of Dr. Alfred" R. 
Von Urbanitzky. Edited ' by R. 
WOJ:..:nell. 8;;9 pp. London and New 
York : C.lcssell & Company. 

The charge for Insertion under this head is One Dollar 
a tinefO'l' each insertion ; about eight worda to a tine. 
Advertisements must be received at puOlica/wn office. 
as early as _Tklt!7!'!a.Y morning t(J anea'l' in ?1e!lJt iMue. 

This is a very com;rell;rr;,::·p popular. and prilctletil Prof. Vose. in tbe preface 'to bis " !tanual for Rail-

servatory Domes. �Il sizes. Warner & Swasey. Cleve­
land. O. 

Split Pulleys at low prices. and of same strengtb and 
Appearance AR w.}:U:%Pl:iii'OY� - .yp...q12....m & Son's Shaf�ing 
Works, Drinker St., Philadelphia, Pa. --�� -. � _ _  . , . ' ., >..4 ' 

Send for catalogue of Scientific Books for sale by 
!\lunn & Co., 361 Broadway, N. Y. Fre� on application. 

• 

I£S' 

treatise on the application of electricibJ-JR lli01lern life. · roadIEnginee ..... says that Trautwine's " Civil Engineer's 
referring to and describing.with nnmerous illustrations. · P�ketbook "  is " beyond all question tbe best practical 
a large proportion of tbe hitberto published exper;. manual for the engineer that bas ever appeared." See 
ments and invaigatiolls in nearly all branches of elec- also Trautwine's U Railroad Curves �' and " Earthwork." 
trical development. i .t I . .  treat� of tbe principles of A prominent mecbanical engineer makes the state­
electrical sci"nce. and Part II. of 'ts tecIin�logy. in- inimt that tbe loss from the absence of a covering from 
cluding generation and conduction. the el<¥ltric light steam . pipes and boilers is astonisbingly large. One 
(noticing all the different systems that have attained square foot of exposed surface of engine. b.,lIer. or steam 
any degree of success). electro-chemistry;and metallurgy, pipe. will condense. per b'lur. an a"!ount of steam equal 

HINTS TO CORRESPONDENTS. electricity as a motive power. the telephone and tbe in foot pounds ''It one-third of " borse power. In avail-
able ':York. tbe loss is fully one-twentletbof ahorse pow- Names and Address must accompany ·aIl letters. telegraph. . , er per hour for each sq. ft. of exposed surface. In view • or no attention will be paid thereto. This is for our 

STEAM ENGINE CATE<JHISM. Part II. i of tbese facts. it bebooves every user of steam to see Re�!i?�:���n
't�n����;o�Jtk�!�ca;�o';,:nswers should By Robert GriInshaw. New York : that !,ll bis steam-beated surfaces are properly covered give date of paper and pal'e or number of question. 

John Wiley & Sons with a good. dnrable, non-conducting covering. For the Inq ltirie .. not answered In reasonable time should 
. '  past eighteen years tbe: H. W. Johns Mfg. Co .• of this . be repeated; correspondents wnI bear in mind that This Jiitle volume. really issu� as a supplement to a City. bas made a speCial study of tbis branch of their some answers require not a little research. and. 

former brief catechism of the same author. is a con- business. and are supplying materials wbich. fOr dura- thougb we endeavor to reply to all. eithEl<" by letter 
tinuation of tbe same style of giving information in billty and efficiency. stand superior to all others in the or in this department, each must take his turn. 

SpeCial Written Iut"o)",mation on matters of regard to steam engine practice, through tbe form of market. personal rather than general interest oannot be 
question and answer. ' Mecbanic's Own Book. Fnll instructions for draw- expected without remuneration. 

Scientific Amerl_1l Sl)l'plements referred 
PRECIOUS STONES IN NATURE, ART, AND ing. casting. founding. forging. soldering. carpentry. to may be had at tbe. office. Price 10 cents eacb. 

LITERATURE. By 'S. M. Burnham. carving. polisqing woocl. and metals, tnrning. rOOfing. etc. Book .. referred to promptly supplied on receipt of 
702 pages ; 1.420Jllustrations. $2.50, post paid. E. & � N. price. Boston : Bradley Whidden . Spon, 35 Murray St . •  N. Y,- Milleral s sent for examination sbould be distinctly 

The autbor bas pnt together �n this v.olume 400 pages '. The Railroad Gazette. bandsomely ilInstrated. pnb- marked or labeled. . 
of very readable matter touching preelOus stones and lisbed weekly. at 73 Broadway. New York. Specimen (1) J. :F. P. asks if a diamond will give their imitations. as a sort of supplement to bis former copies free. · Send for catalogue of railroad books. light in the dark. A. No ; unless by phosphorescence work on " Limestones and Marbles." published In 1883. . Friction Clutches from ·S2.25 on. J. C. B1evney, New- after exposure to sunlight or the electric arc light. Th. chapters relative to collections of precions stonell. ark. N. J. 
crown. jewels. and prices. trade. pawns. etc . •  engrav- '. Protection fOr. Watches. (2) B. D. asks how to preserve some 
ing 0 .. stones. and tbeir secular and sacred uses. are Anti-magnetic sbields-an absolute protection from all mole skins without injuring. the fnr-an easy method. 
fnll of interesting anecdote and detail drawn from a electric and magnetic infiuences. '-:an be applied to any A. Supposing the skins are dry. tbey shonld be softened 
wide field of investigation. Nearly onc .hundred . pages watcb. Experimental exhibltion and explanation at thronghont by soaking in pure water; soft water is best. 
are devoted to tbe diamond alone. and tbe appendix '�Antl-Magnetic Shield & Watcb Case Co . • " 18 John St.. but any ordinarily pure water may be USed, and care 
has tables of sizes of remarkable diamoll.ds. and tbe re- New York. F: S. Giles. A&t . •  or Giles Bro. & Co .• Cbicago. must be taken tbat the skins are tbus soaked only a 
lative hardncss. specific gravity. and principal constitn- wbere fnll assortment of/ Anti-Magnetic Watches can sufficient time to soften them. Then clean off any bits 
ents of pteciQII� stones. The book has a fllll index. . be had, Send for full_deSCriptive cirCUlar. of l1esli that . remain on the JIesh side, rinse all well. 
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shake oft the loose water, and gently stretch out and and mixed. 3. What Is the best welding compound for glass iour, emery, or rotten stone, and the 'nse of 
tack on a board, fiesh side' up. Then sprinkle with a working steel ? A. There 'are a great. inany · weiding cloth bulls or hand appliances to do the work. 3. Is 
mixture of powdered alum and salt, about tW'l-thirds compounds in use, with as many claims to superiority. there any method of preparation that can be used for 
alum and one-third salt, enough to just cover every part. We have found nothing better tban borax with a little coating plaster of Paris models 'that wlU leave the rub­
As the skin dries it takes up the ni.ixture, but if any be ' sal ammoniac-about 10 per cent-all pulverized to- bel' smooth and bright after vulcanizing? A. Oil 
left on the surface the second ' day, sprinkle on gether. 

• 

and blacklead and soapstone powder are recommended 
a little more water. otherwise put on' more alum (12) O. A. B. asks for a preparation or as facing for moulds. The SCIENTIFIC AMERICAN Sup-
and salt, and sprinkle. Two to three days should PLEMElIlT. Nos. 249, 251. 252. which we can send you composition used to_bleach hair. A. Use hydrogen per-

'- _ . I be s'Vficient for such small skins. the idea being for tenceBts apiece, treat the subject eXuaustive y, more 
to give the skin all Of the alum and salt it will take up, oxide, a description of which and its method of mann- especially the last number. 
while in a.moist cOljdition. This tawing process makes facture is given in SCIENTIFIC AMERICAN SUPPLEME., (22)' B. F. R. asks : Can you · add any Nos. 184 and 289. Wash the 'hair thoroughly, and when \ the hair. firm, a gentle rubbing and beating softens perfectly dry, apply the bleach"'ith a small sponge, harmless substance to milk that would make a copious 
tl).e fiesh side, and it is preserved from decay, although rubbing; well into the roota. of the hair. Use as often and permanent foam on being beaten with an egg 
tawed skins are never calculated to stand much wetting. as ll\8:t be necessary to ebtain the desired shade. beater? A. You might take the following, which is 
This process is well adapted for all small skins, al- 'r used with soda water: To each gallon add from two to 
though those which are heavier require more time, and [{1S) J. T. C. asks (1) a receipt to bleach four ounces of .,gum arabic dissolved in its own weight 
the fiesh sides are sometimes folded togetl\er, and the .J!'Ponges. A. Soak in diluted muriatic acid 10 or 12 of wa�r; or use the following: Quillaya.bark 4 ounces, 
skins rolkd up: When the skins are freshly taken 0Zll . .  hours, then wash with water and immerse in a solution alcohol 4 ounces. glycerine 4 ouncel!, and water 8 ounce" no soaking is lleeded, bnt more care is then called f of hyposulphite of soda to which a sm1ll quantity of Exhaust by percolation.to make 1 pint of tinctur� Two in thoroughly washing off and cleaning them, and e diluted muriatic 8£id has been a!1ded, and wash out. 2. to five drachms of this tincture to be used to 'every gal-
first application of salt and alllm should be in the pro- How to kill ringworm or barber's Itch ? A •. Wash .the Ion of fiuid. 

. 
portions of.one-half each. It requirES the judgm�t of part allected with a little temon j uice; then rub in with (2S) G. F. asks why the planet Mercury a taimer to deal with skins in a dry state whicK may the jinger a little gunpowder which has been · bruised . is so mnch more fiattened at the poles than the have become partly damaged b�ore drying, and it re- iIi a porcelain mortar. Do this gehtly about twice a day. earth. A. There Is no fiattening of the ' poles of Mer-quires special knowledge also to tell whether a.dry skin Be very careful not to make the skin sore. 3. A good cury that has ever been measured, except at its transits. is so damaged. rec�ipt for hair dye ?  A. Take of silver nitrate 1 ounce, and then It is not observable in common t.elescopes. (S) 8... T. G. asks what is the Rrocess of coppet'nitrate 1 �rachm, distilled water 2 ounces. Dis- What you have probably seen is th� gibbous phase due . solve the salts m the water, and add water of am-fastemng rubber rol ls on clothes wringer. A. Clean m9nia to the solution nntil the liquid becomes of a to its position in relation to the sun and earth. This 
shaft t,horoughly between the shoulders or washers, 

I bl I might appear Kke an extreme fiattening ' in a poor tel-
where the..;ubber �oes on. 2. Grve the shaft a coat of c ear ue co or. 

escope. . . 
copal vamfsh, between the sboulders. and let it dry. 3. (14) M. A. M. writes : 1 wish to preserve . (2 4) C . •. B. writes : 1 intend to mak� Gi ve shaft coat .of varnish and wind shaft tightly as a portion 'of a polished steel ' sudace and etch or eat a dynamo thre!l times larger th!ln the one described in possible with five ply jllte twine at once, while varnish away the remaiIider to a depth sufficient to receive a SCIENTIFIC AMERICAN SUPPLEMENT. No. 1(11, and wish i. green, and let it dry for about six hOllrs. 4. Give thick electro plate 01 silver, so that when plated. and to krrow its capacity in furnishing a current for incan­shaft over the twine a coat of rubber cement, the plating polished, it will be even with the preserved descent lamps (without battery). How many lamps of and let it dry for about six hours. 5. Give shaft over steel surface, so the whole surface will be ev:en. but a 20 candle power will it rnn, how many lamps of 2f the twine , s�cond C9at of' rubber cement, and let it- portion steel and a portioll silver plated. A. This is candle power will it run, and h(}w many lampr of lJ2. dry for · lfIIoitt 'fiix hours . 6. ' Remove washel"·.on the what is called electro inlaying, and Is only successfillly candle power will it run P Also please quote the addl­short end of shaft, also the cogwheel if the shaft hal!> practiced by experts in this style of art. The etching tional lamps of 20, 24, and 32 candle power it will rlln cogs on both eflds. 7. See tbat the rubber rolls are process is the same a3 for engraving steel plates. The with 6 medium sized Bun'sen. cells addition.tJ ? A. A always longer than the space between the ' washers protecting .ma�rial is aal/halt varnish, which may be dynamo three times.the size of that described in SUP­where the rubber goe! on, as they shrink or take np a used with pE:llClI brushes for ornamental work or for PLE:MENT, No_ 161, would probably not' run more than little in putting on the shaft. 8. Clean out the hole or stopping oll any parts not required to be acted upon two or three 20 candle lamps. The six Bunsen cel1s inside of roll with ben"ine, using a small brush or by the acid. ASP.halt, resin, and b6llswax about equal wonld help it a little if used to charge the field. We swab. 9. Put the thimble or pointer on the end of shaft parts, varied for hardnes, to suit the temperature, ' is .do not recommend this dynamo for practical, every day that the washer has been removed from, and give shaft suitable to cover the surface, warmed by dabbing ilith nse. We .hope.soon to describe a J(\r.ger dynamo. over the twine and thimble another ' coat ot' cement, a small pad. This allows of the figure being scratched h d and stand same upright in a vise. 10. Give the inside in with a poiut. Nitric acid 1 part, water 2 to 4 parts, (25) B. L. R. asks how t e ribbons lfse 

. on writing machines, daters, etc . ,  are made. that is, or hole of roll a coat of cement with a small rod or is generally used for biting in the ' figures. This, fol: . .  d f ki th d'll t I . 
stick. 11. Pull Or force the roll on the shaft as IJuickly lowed by a dilute muriatic acid dip for removing oxide Wha,material IS use . ';{;:a ;g
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as possible with a jerk, then rivet the washer on with and cleaning the. surface, will . probably ' Pl'ej&re the how hey are oo�poun 
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a cold chisel. 1 2. Let roll staud and get dry for two piece for electro plating. If not, you will have to maltl ,
rrepared. A·
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or three days before using same. Cement for nse a study of chemicals that will clear the surface so as i1l' �ng point, me t 1 on \ w� e� a or s �� �btn 
k should be so thick that It will run freely; if it gets too take the silver; possibly a few trials cyanide of silver mcorpor .. te 
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t thick, thin it with benzine or naphtha. or potasso-cyanide may give you success. For electro- or powdere 
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latin see details in SUPPLEMENT No 310 
. becoming gran ar. . e a remalllS III srcess, e ( 4) W. H. H. asks the be.st known r&- p g. , . •  

print is liable to have a greasy outline; if the color Is 
ceiptfor purifying the best sweet oil sufficiently for' (15) F. S. S. asks whether the last drops in excess, the print will not be clear. ' Remove the 
watch oil. A. Put thin sheet lead Into ttlive oil in a bot- of a liquid dropped from a bottle are larger than the mixture from the fire, and while It 'Is cooling mix 
tie. expose it to the snn for a few weeks, and pour oll first, and why ? A. 'rhe sif? of drops depends on . the equ�1 parts of petroleum, benzine, al!d rectified oil of 
the clear liquid. • shape of the surface <!n wlnch they form tlnd on ·the turpentine, in which dissolve the fatty iulI, introduCQd 

'. (5) J. R. S. asks (1) the composition of rapidity of delivery. Hence they may .be either larger in small portiollfi by constant agitation. The volatile 
a cheap paint suitable for rough work. A. Grind pt>w- or smaller when a bottle is nearly empty than when solvents should be in such quatltity that the fiuid ink 

_""""" charcoal axilla nfiJ:on. or any OImvenient pigment it Is full, generally we tlrink'l&I'ger, becanse the:fiat sur' is of the consistence Of fresh ott J!atnt. One secret' ot 
In lins.eed oil with sufficient litharge as drier, and thiu face of the mouth or lip is then the forming surface. success lies in th� proper application of the ink to the 
for use with well boiled linseed oil. You wlll ftnd it. (16) J. G. asks (1) how to make a good ribbon. WI.o. the ribbon on ' a piecc Of. cardboard, 
however, cheaper to purchase' a ready made paint from cheap varnish for furniture. A. Melt 120 parts. of .vel- spread on a table several layers of newspaper, then un­
some repntable dealer. 2. A good \Vork on the manu-- low. wax and a little pulverized- resin, and componnd wind the ribbon in such lengths as may be most con­
factl!rEl of paper from wood. A. See " Technology of this with 60 parts of warm oil of turpeutine or spirits venient, and lay it fiat on the !faper_ 'Apply the ink, 
Paper Trade, " in SCIENTIFio AMERICAN SUPPLEMENT, of :tnrpentine. Rub the furniture with this by means of after agitation, by means of a soft brush, atld rub it 
Nos. 109, 110, 116, 117, 118, and 128. 

" a woolen rag. 2, A receipt for cleaning window glass. well into tlie interstices of the ribbon with a tooth 
A. Tie up some finely powdered whiting in a small piece brush. Hardly any Ink should remain visible on the (6) A. R. H. asks the receipt for making surface: For colored inks, nse Prussian blue, red lead, 

the Sozodont toota powder. A. Take of potassium CRr- of:muslin. Dab it over the glass thoronghly. The dirtier 
etc. • 

bonate � ounce, honey 4 ounces. alcohol 2 ounces, water the glass, the more whiting 'will adhere to it. Next 
10 ounces, oil wintergreen 'and oil rose snfficient to smear it evenly with a damp rag, and let it remain until 
fiavor. 2. A good stove polish. A. Take of black lead pe.rfectly dry ; then rub it oft with a .leather. 

• pulverized 1 pound, turpentine 1 gill, water 1 gill, sngar (17) W. G. S. asks : How is the bisul-
1 onnce. phide of tin amalgam prepared for frictional electric 

(7) S. G. asks : Is there any way to 
mark white dishes permanently ? ·A. We know of.no 
means except by grinding suitable pigments in prope.J!' 
vehicle, painting the china, and'then burning it in. 

. (8) L. S. B. desires a receipt for �aking 
a good black lacquer. A. Take of burnt umber 8 
ounces, trne asphaltnm 3 or 4 ounces, "boiled linseed 
oil 1 gallon; grind the umber with a little of the 
oil;  add it to tile asphaltum, previonsly dlssol ved in a 
small quantity of the oil by heat; 1)1ix, add the remainder 
ot tl!e oil, boil, cool, and thin with a sufficient quantity 
of oil of turpentine. 

(9) D. W. McD. asks how to restore ran­
cid butter so that it will taste and smell well. A. 
Wash well ftr�t with some good new milk, and next 
with cold spring water. • 

(10) A. H. W. writes : I want to bave 

machines? A. It is not an amalgam. Powdered bisul­
phide of tin is spread over the e;reased cushions. An 
amalgam of'one part of zinc. one of tin, and two of 
mercury is highly recommended. 

(18) Lux asks : Is there any solution in 
which I can soak paper to make it a conductor of 
electricity when dry, also a method of putting an elec­
trically conductive snrface on paper? A. The electri­
cally condUcting solutions depend generally on the 
moisture they retain for their Ilfficacy. · For. a surface, 
Diltch leaf or !!Orne m�tallic bronze powder is available.· 

(1� F. H. asks : 1. Will the micro-tMQ­
phone, Fig. 5, described in SCIENTIFIC AXEillOAN SUP­
ptEMEl\lT, No. 163, wot'k on telephone described in Sup­
PLEMENT. No. 1_�here no battery is used ? A. The 
micro-telephone requirEW a battery. 2. Can a telephone 
made with permanent magnet · be used with battery? 
A. It CUll. 8. Will it  (10 to make bobbins of perma-

TO INVENTORS. • 
An experience of forty years, aild the preparation ef 

more than one hundred thousand applications for pa.:­
tents at home and abroad. enable us to understand the 
'lI\ws aud practice on both continents. and to possess un­
equaled facilities for procuring patents everywhere. A 

'Synopsis of the patent' laws of th'l qnlted States and all 
foreign. countries may be had on application, and persons . contemplatlnl{ the securlnl{ of patents, either at hO)Jle or 
abroad, are Invited to write t& this office for prices, 
which are low. in accordance with the times and ou'r ex­
tensIVe facilities for conduCting the business. Address 
MUNN & CO .. office SCIENTIFIO AMERIOAN, 861 Broad­
way, New lork. , 
INDEX OF IJiVENTIONS 

For which Letter. Patent of the 
United State. were G�anted, 

December.7, 1880, • 

&N.., E&CU BE&IJING TH&T ..,&TE. 
I See note at end of IIstlabout copies of these patents.] ' 

409 . 
Boller. See Steam boiler. 
BoUer cleaner, 1. T. Hardy, . . . . . . . . . . . . . . . . . . . . . . . . . .  aM.Ol6. 
Boiler furnace. J. Ham . . . . . . . . . . . . . . . . . . . . . . . . .  ; ... . 3M,067 
Bolt. See Flour bolt. 
Bolt dressinlr machine, W. E. Ward: .! . . . . . . . . . . . . . .  353,900 
Bone. ebony. marble. etc .. makiDII artillclal, L. R. 

Mas.taniz . . . . . . . . . . . . . . . .. . . . . . . . . . . . . . . . . . . . . . . . . .  353.697 
·Book case, revolving. G. V: Nauerth . . . . . . . . . . . . . . . . 353,958 
Boot or shoe. C. A. Erdman. . . . . . . . . . . . . . . . . . . . . . . . . .  353,740 
Boot or shoe burnishing machine, E. M. Park-

hurst . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 353,756 
Boot pattern. G. L. �yers . . . ; . . . . . . . . . . . . . . . . . . . . . . . .  853,75:! 
Boots or shoes, heel protector for, E. Kempshall .. 3M,064 

Borlpg machine. J .  Swan . . . . . .  iII . . . . . . . . . . . . . . . . . . . . .  OM,OtJ 
Bottle. IIllIrm, ParsH & Trowbridl{e . . . . . . . . . . . . . . . . .  353.807 
Bottle capsule. W. Lawson . . . . . . . . . . . . . . . . . . . . . . . . . .  353,751 
Bottles, etc., machine 'for autom .. tically sQlll<lnlr, 

brushln", and rinsing. W. W. Horner . . . . . . . . . . . 3M,061 
Box. See Blacking box. Draw box. 

. 
Boxes. securing covers on. C. & E. H. Morgan. . . . .  853,801 
Bracket. See Scafi'old bracket. Sink br .. cket. 
Brake. See Ak" brake. Car brake. Carriage 

brake. Power brake. W8l(0n brlJoke. 
Brooder. E. S. Renwick . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  353,006 
Broom holder, H. P. Spencer . . . . . . . . . . . . . . . . . . . . ... .  863,716 
Buckle, T. O. Potter . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  3Ij3,810 
Buckle:'shoe, E. H. Alcott . . . . . . . . . . . . . . . . . . . . . . . . . . .  353.912 

Buckle suspender. T. O. Potter . . . . . . . . . . . . . . . . . t . . . .  353.812 
Bung, fermenting. T. S. Glulsfer. ,  . . . .. . . . . .  V " . . .  363,8M 
Burner. See I.amp burner. Vapor bnrner. 
Bustle. E. T. Phillips . . . . . . . . . .. . . . . . . . . . . . . . . . . . . .. . . . . 353,881 
Bustles, machinery for fpl'mlng wire, H. F. 

Eaton . .  '. " . .  . . . . . .  . . . .  . . .  . . . . .  . . . .  . . .  . . . . . . . . ... . . . . S5.'1,928 
Button'attachlng machine, J .  Lamoreaux . . . . . . . . . .  353.791 
Button fastener,.1I .. A. Church . . . . . . . . . . . . . . . . . . , . . .  ii53,921 
Button, lever. R.lI. r.ewls . . . . . . . . . . . . . . . . . . . . . . . . . . . . ,068 
Button or stud. J,. P. Conrad . . . . . . . . . . . . . . .  ; . . . . . . . .  3fS,77H 
Button setting instrument, F. H. Richards; ._ 

858,818 to 353,1!2U 
Buttons. machine 1\)r making shoe. F. H. Hard-

man . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .. . . .  35:;.677 
Cabinet and Bilow ease. combined, L. Wormser . . . . 3531170 
Cable IIr1P, roller, G. A. Polhemeus . . . . . . . . . . . . . . . . .  oi5:l.8O!I 
Cable grippinl{ device, J. Helllngs . . . . . . .. . . . . . . . . . . . �,941 
Oannlng frUits, meata, etc., apparatus for, Acker-

• man & Wagner . . . . . . . . . . . . . . . . . . .  � . . . . . . . . . . . . . . . . 353,911 
Oamera stand. J. J. Higgins . . . . . . . . . . . . . . . . . . . . . . . . .  358,856 
'Can making machlue, E. J. Dolan . . . . . . . . . . . . . . . . . . .  858,737 
Car brake, A. Dieu . . . . . . . . . . . . . . . . . . ... . . . . . . . . . . . . . . .  858.782 
Car brake, air, J. B. Gathright . . . . . . . . . . . . . . . . . . . . . .  85;l.67S 
Car brake. automatic. J. B. Gathright . . . . . . . . . . . . .  358.672 
Car brake. electr.i&magnetlc, H. S. Park . . . . . . . . . . . .  853.880 
t:ar coupling. BaWr & Prescott . . . . . . . . . . . . . . . . . . . . . .  353.8;\8 
Car coupling. H. A. Barnard . . . . . . . . . . .  : . . . . . . . . . . . . .  353,773 
Car coupling. N. Barr . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  384.008 
Car coupling, W. H. Burkholder . . . . . . . . . . . . . . . . . . . .  3M,041 
Car coupling, J. B. NRon . . . . . . . . . . . . . . . . . . . . . . . . . . . .  858,804 
Car coupling, C. E. Seabury . . . . . . . . . . . . . . . . . . . . . . . . . . 3&�.826 
Car coupling, E. G. Sessions . . . . . . . . . . . . . . . . . . . . . . . . . .  358,974 
Car coupling, S. Shull. . . . . . . .  . . . . . . . . . . . . . . . . . . . . . . . .  858.977 

Car pl .. tforms, safety lIate for. E: L. Tevis . . . . . . . . .  353,826 
Car. railway. Riordan & Mart1Jl . . . . . . . . . . . . . . . . . . . . . 353,884 
Car si"mal, S. Forman .. . . . . . . . . . . . . . . . . . . . . . . . .. . . . . . . .  358,786 
Car starter, B; C. Pole . . . . . . . . . . . . . . . . . . . . . . . ... . . . . . . . 853,759 
Car, stock, G. A. Smith . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  353,982 
Car, stock. Smith & V .. n Orman . . . . . . .. . . .  : . . . . . . . .  · 358.1183 
Car, street. W. H. Nelson ... . . . . . . . . . . . . . . . . . . . . . . . . . .  358.678 
CKr, street railway. J. C. BrowD. . . . . . . . . . . . . . . . . .. . . .  3M,037 
Car wheel. L. R. Brooks . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  353,9!8 
Cars. autOlUailc brake for railway. H. K. Whitner 3M,077 

Cara by electric!tL..nstem of lighting, J. H. Mar-
shall . .  ; . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .. . . . . . . . . . . . . . . .  853.797 

Cars, heating apparatus for railway, W. C. Baker .. 353.8811 
Cards, etc., suspension · device for express. C. G. 

Pllngsten . . . . . . . . . . . . . . .  � .  . . .  . . . .  . . . .  . .  . . . .  . . . . . . . .  3M,Ot1 
Carpets .. nd chenille .feft therefor. manufactur-

Ing imitation Turkey, Kohn & Watzlawlk . . .. . .  353.869 
Carriage brake. C. E. Luburg . . . . . . . . . . . . . . . . . . . . . . . .  353,8n 
Carru.ge spring. Sliter & Bazzett . . . . . . . . . . . .  : . . . . . . .  S5d,980 
Carriage toP. shifting, F. B. Brand . . . . . . . . : . . . . . . . . .  353.780 
Carriage wheel, C. Coolidge . . . . . . . . . . . . . . . . . . .  · . . . . .  : .  856,779 
Case. See Blacking case. Book case. Music 

case. Wa�ch case. 
Casting type. mould for, C. Hochstaltt et al . . • . . . • •  853.060 
Chain, J. E. Crook . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  3M,046 
Chair. See Tilting and rocking chair . 
Chairs. spring attachment for, M. D. & T. A. Con-

nolly . . . . . . . . . . . . . . . . . . . . . . . . .  : . . . . . .  = . . .  _ . . .  . . . . . . .  3"',044 
Chuck, lathe, J. H. Curry . . . . . . . . . . . . . . . . . . . . . . . . . . . .  3&�,7si; 
Ohurn, test, J. K. KOlDP . .  · . . . . . . . . . . . . . . . . . . . . . . . . . . . . 354,Of,s 
Cigar machine, J. R. Williams . . . . . . . . . . . . . . . . . . . . . . .  353,007 
Cigarette buudling machine. Kinney & Butler . . . . .  858.866 
. C1�arette machine, F. Hipgrave . . . . . . . . . . . . . . . . . . . . .  35S,!l4S 
Clamp, J. G. Wilber . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  853,726 
Clasp. See Hitching strap clasp. Suspender 

clasp. . 
Cleaner. .See Boiler cleaner. 
Cloak. gossamer, B. & T. E. Goodrlch . . . .  � . . . . . . . . . . l!I53.748 
Cloak. gossamer, M. J. McCarthy . . . . . . . . . . . .  � ... . . . . ii53.!!M 
Clock for tr�smittlng signals, electriC, J. S, 

B .. i1ey . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 353,840 
Clod crusher and land roller, combined, G. N. 

Lake. : . . . . . . . . .  : . . . . . . . . . ... . . . . . . . . . . .  ; . . . . . . . . . . . . .  :J53,9ii2 
Cock, self-actln",gas. G. Nobes . . . . . . . . . . . . . . . . . . . . .  3M,021 
Cock. stop, C. J. Mortimer . . . . . . . . . . . . . . . . . . . . . . . .. . .  353,802 
Coll'ee pot, Wilson & Coe . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  353,909 
Coffin, Breed & Ober . . . . . . . . . . . . . . . . . . . . . . . . . . . .. . . . . . .  358.916 
Coffin, Ihetalllc. S. E. Baker . � . . . . . .  ; .  . .  . . . . . . . . . . . .  353:'772 
Collar coupling, breast. G. A. St. John . . . . . . . . . . . . . .  3M.028 
Collar, horse. J. L. Campbell . . . . . . . . . . . . . . . . . . . . . . . . .  3&3.732 
Collars, sweat pad for horse. S. Barstow . . . . .. . . .. . .  353.913 
Conduit or other pipe. D. N. Hurlbut . . . . .  : . . . . . . . . .  353.880 

twelve triangles made from bar steel. each one to be of net magnet telephone of metal instead of wood ? A. 
a dilferent toue from the otheP. Whfit sizes should each Metal is quite objectionable, as tending to shield or 
be, and what sizes of steel shoul d each be made of; to mask the current ellects. Use woo� or ebonit�: 
make the best sounds ? A. As you cannot depend upon (20) E. B. asks : 1. Could water b� getting steel of small and exact variations in size, your 

Conduits or pipes. die for torming. D. N. Hurlbut. 353,681 
Aerat.ed water fountain. J. C. Johnson . . .  : . . . . . . . . .  '358,862 Copying of plctul'k . ..  pparatus fGr facllitatinll, E. 

only course is to make II trial of a bar, and make a heatell to Ii temperature . of twelve hundred degrees. 
second trial with a shOrter bar for t)J.e next note. Then that is. could a boiler be constructed strong enongh, 
make a trial on the next size stee\. Commercial steel and a fire of ordinary coal be made hot enough to pro-
varies enough from ii! normal size to prevent any com . :�: ::;,p�:�t�:;� t�e�: !��d�! ���r��t:: ��:� 
pntation of lengthS for chimes or chords or single notes. be made ? A. Water. could ' be heated to any tempera-(11) W. H. R. asks : 1. How can I con- ture short of dissociation. No boiler and fire could be 
strnct a simple hygrometer to ascertain the moisture of 
a room when steam vl!P0r is nsed ? A. You may make 
a very good hygrometer by hanging a piece of. well 
twisted catgut, that:has not been oiled, to a hook with 
a disk or pointer attached to the lower end just heavy 
enough to straighten the catgut. using an eye of wire 
to keep it from swinging. The whole Illay be fastened 
to a small strip of wood, to hang upon the 'Wall. The 
catgut may be a few inches or a foot or two long. ac­
cording to the amonnt of twist. The index will swing 
with the hygrometric changes, and may be adjusted to 
proportional parts by comparison with a "  Mason's hy­
grometer." SUPPLEMENTS 571, 834, 14. 879, 155. 2. Give 
me the best recipe ,.ou can for a casehardening com­
pouud. to be used on open fires. A. Casehardening in 
tlte open fire is a very poor and superficial process. 
We know of nothing better than a mixture of £yanide 
of potassium and hoof shavings thoroughly pulverized 

constructed that would stand the pressnre� 2. What 
"ould be the pressure per sqnare inch on the boiler in 
above question? A. The pressure would be enormous. · 
If steam space existed, it would be In the neighbor­
hood of three hundred thousand pounds to the square 
inch (by Weisbach's formula) . If it were solid water, 
the pressure would be still greater. 3. Would a. tuning 
fork vibrate as long nnqer an 'alr pressnre of ten at­
mospheres as it would under a pressure . pf one atmo· 
sphere? A. A tuning fork wonld vibrate. longer in a 
vacuum tbp.n in air, and longer in one atmosphere than 
in ten. . . 

(21) D. A. B. asks a rElceipt for dissolv­
ing mica, such as is us6ll ia stoves? A. Mica cannot be 
dissolved. without co�plete .decomposition. 2 • .In 
what way is rubber pollshed" after vulcanizing, in the 
manufacture of combs. and other rnbber gopds f A. By 
the ordinary finest grade of p.llsbing powders such as 

Air and gas for delivering the :mlxture to 'carbu- Ch .. rman . . . .  , . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 008.919 
retors, apparatus for mixing. R. S. Lawrence .. !M.067 Cord and rope holder, O. Crocker . . . . . . . . . . . . . . . . . . . . 353,925 

Air brake, A. G. Easton . . . . . . . . . . . .  : :  ... . . . . . . . . . . . . .  3M,014 Corkscrew. C. II. Hud.on . . . . . . .  : . . . . . . . . . . . . . . . . . . .  3&1,800 
Alarm. See Fire alarm. Corn 'sheller, C. Roberts . . . . . . . . . . . . . . . . : . . . . . . . . . . . . .  853.88Ii 
Album stand, F. Seipelt . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 353,76.3 Cotton press. A. B. Flowers . . . . . . . . . . . . . . . . . . . . . . . . .  353,7� 
Almond huller, J. H�"rt . . . . . . . . . . � . . . . . . . . . . . . . . . . . 3&3.867 Coqplin�. See Car coupling. Coilar ·coupllng. 
Almond paste, machine for rolling, M. E. Thieme 86 •• 765 Thill coupling. . 
Animal releasing device, J. Pehrs . . . . . . . . . . . . . . . . . . 3M.093 Crusher. See Clod crusher, 

• 

.Anlmal trap. J. Bean . . . . . . . . . . . : . . . . . . . . . . . . . . . . . . . .  353,867 Oultivator. L. Fo.ter . . . . . . . . . .  : . . . . . . . . . . . . . . . . . . . . . . .  353.742 
Artery ligator, J. T.rullnger . . . . . . . . . . . . . . . . . . . . . . . . . .  354,029 CUltivator, E. Patterson . . . . . . . . . . . . . . .. . .  ,' . :  . . . . . . . . . .  8.0;.1,707 
Astrakhan warp threads, machine for p�eparing, Cultivator, Woodrufi' & 'wagner . . . . . . . . . . . . . . . . . . . . 354.003 

T. H .. rrlson . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  353,988 Direct-acting engine. C. C. 1forthlnl{ton . . . . . . . . . . .  �OSO 
Bag. See Feed bag. Shipping bag. . , Distilling wood. process of and apparatus for. T: 
Bakinglsngar wafer cakes. etc., machine for, G. S. W. Wheeler . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .. . . 853,w.lS 

Ba6r . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  853,787 Door for jails or prisons, W. H. Brown . ... . . . . .  " ,  353.562 
Bar. See Harvester cutter bar. Pinch bar. • Doors and blinds, hanger for. H. Hinckley . . . . . . . . .  353,788 
Battery • .  See Voltaic battery. DoOrs. means for fastening screen cloth to. C. 
Bearing for shaft. and axles. roller. J. Gibbons <r> 10.787 .' Whitaker . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 353,724 
Bed, folding cot, Herrluton &; Russell . , . . . . . . . . . . . .  858.948 Draught door and check draullht. D. E. Paris . . . . . .  353,964, 
Bell. call, H. A. Dlerkes . . � . . . . . . . . . . . . . . . . . . . . . . . . . .  853,�8 Draught hook for'vehlqjes. G. Heon . . . . . . . . . . . . . . .  35J.!l42 
Bell, letter box, M. W. Ator . . . . . . . . . . . . . . . . . . . . . . . . . .  3M,1m2 Draw box. H. M. & R. S. Goodman . . . . . . . . . . . . . . . .  354.056 
Belting, machine, G. Meacom . . . . . . . . . . . . . . . .  ; . . . . . . .  858,878 Easel, . artist's, J. W. Turner . . . . . . . . . . . . . . . . . . . . . . . . . . 352.719 
Bicycle, E. L. Winey . . . . . . . . . . . . . . . . . . . . . . . . . .  , . .. . . . .  353.001 Electric ;gnltlnlr machine. dynamo. H. J. SmIth . . . 853,827 
.Blacklng box. handled. � H. White . . . . . . . . . . . . .. 353.726 Electric machine regulator, dynamo, E. A. Sperry. ' 
Blaclrlnll case, E. R. Roehm . . . . . . . . . . . . . . . . . . . . .. . . . .  353,009 353,"986, 853,988 
Blacksmith's furnace, H. D. King . . . . . . . . . . . . . . . . . . . 353,686 Electric machines, annular armature for dynamo. 
Bllnds. llxturei'or sliding, W. H, Holbrook . . . . . . . .  3I53.S53 .E. A. Sperry . . . . . . . . . . . . . . .  : . . . . . . . . . . . . . . . . . . . . . . . 853.989 
Block. See Pillow block. . Electrlc.!,,-otor, E. A. Sperry. . .  . . . . . . . . . .  . . . . . . . . . . .  85,l.9117 Bobbin reamer S, C. K"'tohum. . . . .  . . . . . . . . . . .  �884 Electric relrnlator, E. A. Sperry . . . . . . . . . . . . . . . . . . . .  853,980 
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Electrical conductors. coupling for, W. }j'. Smith . . 853.9�4 
Electrical testin,.-, C. S. Bradley ... . . . . . . . . . . . . . . . . . 353,915 
Elevator . .see Hydraulic elevator. 
Engine. See Direct-�cting engine. . 
Engine reversing m'echanism, I.J.,C. Forwood . . :. 353,8..10 
Envelope. C. Gulath . ... . . ... ... . ... . . ; . . . . . . . . . . . . . .  354,080 
Envelope machines. endless apron for, I!�. H. Rich-

ards . . . . . . . . .. . . . . 0'. . . .  • • . .. . .. . . . . . . . . . . . . . . . . . . . . . . 353,816 
Envelope, etc .• safety, J. E. Krucker . . . . .. .. . .. . .. 854.066 
Extracts from fish, making, C. A. Sahlstrom .. ... . . 853,822 
}i�abric. See "�oven fabric. 
�'an apparatus, rotary, J. S, Walker "t al . . . . . . . . . . . 353,994 
li'an, rotary. E. H. Johnson . . . .. . . . ....... . . ... . . . . ... 354,063 
�'arm gate, E. H. & A. E. !ldam. . . . . . . . . . . . . . . . . . . .  3i\:I,00i> 
Faucet. force and drain, A. J. & E. H. Weather-

head . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  353,720 
Feed bag fot "nimals. Dyer & Monfort . . .. . . . . . .. .. 354.050 
�'eed regulator boile.r. (J. O. Wyman .. . .... .. . . . .... 354,078 
lfeeder for bteam boilers, automatic water, C. O. . Rabut.. ... . . .  . . . . . . . ... . . . . . . . .  . .  . . . . . . . . . . . . . . .  853,882 
}j'ence, S. Collins . . . . . . . . .. . . ... . . . . . . . . . . . . . . . . .. . . .. . 353,685 
Fence, A. Fay . .. .. .  : . . . . . . . . . . . . . . . • . . . . . . . • . .  • . . . . . . . . 35.-1,741 
]<'ence, G. W. Holmes .. .. . .. . . . . . ... .. . .. . . . . . .. . . .. .. 3.)0.859 
Fence, Kin/l & Highfield . .. . . . . .. .. .. . . . . , . . . . . . . . . . .  853.950 
Femle, R.L. Whittington . . .. . . . . . . . .. .. . . .. . . . . . . . . . 353,903 
}j'lle, paper. J. C. I,ang .. . . . .... .. .. . . .. .. . . . . . . . .. . . . .  853.953 
Filter, J. P •• Gruber . ..... ... . .. ... . . . . . .. . . . . . .. . .. . . � 353,855 
Fire alarm/B. J. Antrim . .. . . . . .... .. . .. . . . . . ..... . . . .  354,006 
Fire bucket, + Chi.,.;l!. .. .. .... .. . . . ..... , . . . . . . . . . . . . .  353,733 
Fire extir.guishing apparatus, automatic. Thomp-

son & Ritchie . ... . . . . . . . . . . . .. . . .. . . . . . . . . . . . . . . .  �,766 
Fish trap, 'l'. Thompson ... .. . . . . .. . .. . . . . . .. .. . . . . 35'3,767 
Flour bolt, (i). M. Morse ... ... ... . ........ . .... . .  : . . . . . 353,698 

• Fluids in defiL.ite proportions," com�ingling flow-
Ing. I.. H. Nash . . . . . . . . . ... . . . .. . . .. ... ; . . . . . . . . . .  353,704 

FluiA in definite proportions, ' device for com-
mtnglln/l flowing. L. H. Nash . ...... .. . . . .. . . . . . . 853,705 

Fwsh tank, J. Wilson . .. . . .. . . . .. . .. . . .. .. . . . . .. .. . . . . 354,000 
Folding table, E. E. Conwell .. .. . . . . ... ... . .. . . . . . . . .  353,923 
Fountain. See Aerated water fonntafn. 
Fruit jar, � Darracott .. .. .... , . . . . . . . . . . . . ... . . . . . . . 353,926 
FuI'hace. See Blacksmith's furnace. Boiler fur-

nace. Locomotive furnace. 
'Furnace grate. H. Lencke .. . ...... . . . .... . . . . . . . . . . . . 353.689 
Gauge. See Track ga�ge. Water gauge. 
Gas. air mixer for. J. L. Brown .. .. .. .... . ... .. . . . . . .  853,� 
Gas meter register, J. Dentschbein .. . ... . . ... . . . . .. 853,781 
Gas regulator, J. H. Helm . . . . . .. . . . . .. . . . . . . . .  : . . . . 354,017 
Gate. See Farm gate. 
Gate. S. L. Ingham . .. . . . .. ... .. . ..

.
. ..... ... . . . . . . . . . . .  852,682 

Generator. See Steam generator. 
Glass, cement for use in manufacturi. stained, 

R. McKee.. . . . . .  . .  . . . . . . . . . . . . . . . . . . .  . .  . . . . . . . .  853,695 
Glove fastener. W. R. Coming" .. .... . . .. ....... . .. . . 1\53.845 
.Glue from marine animals, obtaining. C. A. :'lahl-

strom . . .. .. . .  . . . . .. . . . . . . . .  . .  . . . . . . . . . . . . . . . . . . .  353,824 
Governor, steam"engine, Bancroft &·Lewis . .... . . .  354,033 
Governor. steam engine. Miller & Frey . . . . . . . . • , . . .  353,95'7 
Grain grader, M. D. �ardslee . .. . ... .. . . . ........ . :. 353,658 

"
. Grain products, preparing, G. R. Cormack. .. . .. . ... S53,m 

Grate, H. W. Merritt .... . . . . . . . ... ..... . . . . . . .. . .... 353,875 
Grinding mill, G. & A. Raymond ... ..... . . . .... . ... . 853,710 
Grinding mill, !)lller, J. B. Alifree . . : . . . . . . . . . . . . . .  854,001' 
Guard. See Railway foot guard. 
Gun, magazlne, M. E. Gregg .... . .. . . . . . . . . . . . .. .. .. . : 853,676 
Gun. magazine, L. 1. Hepburn .. ... . . . . . .. . ... . . . . . .. 354,059 
Gun sight. F. E. Halladay . . . .. :_ . ... . . . . . . . . . . . ... . . 853,786 
Handle. See Sad iron handle. 
Harness, W. Olewine . . . . . . . . . . . . . . . . . . . . . . . . . . ... ... . 35.3,879 
Harrow, A. B. Clippinger . . . . . . . .  : . . . . . . . . . . . . . . . . .  � .  353,734 
Harrow, W. Hill .. : .

· . . .... . .. ... . . . . . . . . . . . .  , . . . • . . . . .  353,fl!4 
Harvester cutter bar, J. H. Van De Water ..... . . .. 353.889 
Harvester for sugar cane, corn, etc., S. H. Pearcy 353,758 
Hat, campaign, F. M. Mahan · . 111 . :  . . . . .. . . . . . . .. . . . 353.693 
Hats, ventilating, H. C. Zerffi . . . . . . . . . . . . . . .. . . ..... 354,004 
Hatchway. C. Lagerquist . .. . . . . . . .. . . . . . . . . . . . . . . ... 853,951 
Hay rake. borse. H. McPherson . . . . . . . .. . . .. . . .. .... 353.789 
Hinge. gate. D. J. Olinger .. . . . . . . . . . . . . . . . . . . . . . .. . . .  353.962 
Hin,.-e. spring, W, Gilfillan .. . .. . ... . . . . . . . . . . . . . . . . . . .  353,853 
Hitching strap clasp. C. B. Bristol.. . . . . . .... . ... . .  353,842 
HoldSr. See Broom holder. Cord and rope 

Nuts, manufacture of blanks for hexagonal, I!'. A. 
Hasenclever (1'). . . . . . .  . .  . . . . . . . .  . . . . . . . . . . . .  . . . . . .  • 10,788 

Oil cloth. making stair and table, A. F. Buchanan. 853.777 
Oil from marine animais, extracting. C. A. Sahl-

strom ..... . ....... . . . . . . . . . . . . . .. . .  : . .  . .  . .  . .  . .  . . . . . .  3531i123 
Ore feeder, G. E. Woodbury . . . . . . . . . . . . . . . . . . . . . . . . . 353,727 
Organ coupler, �'. Stone . ... . ... . . . . . . . . . . . . . . . . . . . . . .  353.895 
Orthopedical appliance, I. Zacharie . .. . . . . . . . . . . . . .  353.910 
Pad. See Truss pad. . 
Paper pulp dig!>ster. C. Bremaker .. . . . . .. ... . . . . ; . . .  853.731 
Paper, watermarked, Z. Crane, Jr . . . . . . . . . . . . . . . . . . .  853,666 
Papeterie and writing desk. S. Berge .. . . . . . . ... . . . . . 353,774 
PaLtern. S.ee Boot pattern. 
Pencil sharpener M. ltush . . . . . . . . . . . . . . . . . . . . . . . . . . . 353,761 
Phosphates from slags, manufacture of. C. Scheib-

ler . . . . . . . . .. .. . . . . . ... .. : . . . . . . . . . . .  , . . . . . . . . . . . . . . .  353,825 
PhotographiC print washer. W. G. Entrekin . .... .. 85:1,8(9 
Pillow block, E. S. Newton .... . 4 . . . . . ..... . . .. : . . . . 853,960 
Pinch bar, W. Franklin . .. .. ..... . . . . .. . .. . . . .. . .  � 354,053 
Pipes, boiJers, etc., covering for, H. M. Small .. . .. .  353,!l81 
Piston Jl1eters, register .connection for, L.- H. 

Nash... . .  . . . . .  :. . . .  . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 853.805 
Planter, corn, N. 0, Starks .. .. . . . .. . . . .. . . .. . .... . ... 35!.O2-5 
Planter. corn, E. Tyden . .  , . . . . . . . . . . . . . . . . . . . . . .  - . . . .  353,834 
Planter and cultivator, combined corn. J. C. 

Weiss. . . . . .  . . . .  . . . .  . .  . . . . .  . .  . .  . . .  . . . . . . .  . . . . . .  . . . . . .  853,835 
Planter and fertilizer dist.ributer, seed, W. B .. 

Simpson ... .. . . .... . . .. .. . . . . . . .. . . . . . . . . . .... . . . . .  353.979 
Planter. seed, G. W. Johnson . .. . . . . . . .. . . . . . . .. ..... 853,94� 
Planter, sulky corn, W. N ewhal!. . .  . .  . .  . .  . .  . .  . . . . . .  353,959 
Plow, W. Deue!. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 853,668 
PlOW, .W. A. Fretwell . . .. . ..... .. . . ;, . . . . . . . . . . . . . . . . . .  353,852· 
Plow, J. E. W. & C. W. Smith .. " . . . . . . . . . . .  , . . . . . . . . 853,828 
Plow, swivel, �'. C. Merrill .. . . . . . . . . . . . : . . . . . . . . . . .. . .  853,696 
Pot. See Coffee pot. . • • 

Power. See Horse PVwer. . 
Power brake. R. Solano.' . . . . . . . . . . . . . . . . . . .  ,' . . . . . . . .  853,892 
Press. See Cotton press. 
Printing lum bel', machine for, L. Roth . . . . . . .. . . . . . 353,762 
Printing machine, hand roller, J. Fl. Eiermann . . . .  353,670 
P'\'inting machine inking apparatus. H. Lee . . . . . . . . 353,792 
Printin' machine with addressing attachment, C. 

H. Hanchett . .. ..... .... . . . . . .. . . . .. . . . . .. .. . . .. . .  853,787 
Printin.- presses. etc., alarm counter for, J. 

RuescQ .... . .. . . . . ... . . ... . . . .  : . . . . . . . . . . . . . . . . . . . . . .  354,024 
Puller. See Stump puller. . 
Pulverizer, H. S. Howard .... . . .. .. .. . � . . . . . . . . . . . . . .  353,94; 
Pulverizer. E. J. Schuman . . . . . . . . . . . . . . . . . . . . . . . . . . .  853,973 
Pu'lnp, L. Teagu� .. . ... .. . . . . . . . . . . . . . . . . . . . . . . . . .. . . . .  852,897 
Pump valve. P. I,. Weimer . . ... . .. ... . . . . ..... . .. . .  353,897" 
Pumps, governor for circulator. W. H, Brooks .. . .  .il5.3,776 
Punch, F. H. Richar!!s .. .. . . .. , . . . . . . . . . . . . . . . . . . . ... .  853.817 
Quilti/lg machine, 1. Deutsch ..... . . . .. . .. . .  : . . • . . . . .  354.049 
Rack or stand for holding. manuscript or other • 

. matter to be copied. S. B .. Costen . . . . . . . . . . . . .. . . 354,045 
Radiators, loop pipe for. G •

• 
W. Walker . . .. . . . . ... . . 3.,.900 

Railway appliance, J. E. Nathan ... . . .. . . . . . . . . . . . .. 353.754 
Railway cross tie, S. D. Locke .. . .. . . . . . . . . . ... .. . . . .  353,691 
Railway foot guard, J. B. Atwood . . . . . . . . . .. . .... . . il53.771 
Railway rail joint, W. F. Gould . . . . ... . . . .. . ...... . . . . 35iJ,675 
Railway switch, C. M. Crosby . . . . ... . . .. . . . ... . . .. . 853.847 
Railway switch, J. F'. Penrod . ...... .... . . . .. ...... .. 3.53.708 
Railway Bwftch stand and switch connection, T. 

. E. Calvert ...... . ....... .... . .... ... . .. . . . .. .. . . ... . 853,664 
Railways, grip for cable, C. Scholz . . . . . . . . . . . . . . ... . 353.713 
Rake. See Hay rake. 
Rakes, makinI', A. P. Myers . . ... . . . . . . . . . . . . . . . . . . . 853,1103 
Ral;lge. J . .Mander....... .. . . . . . . .  , . . . . . . . . . . . . . . . . . . .  353,871 
Reflector attachment for lanterns, J. Hirth . .. .. . .. 053,678 
ij.egister. See Gas meter register. 
H.egulator. See Electric regulator. Electric ma­

chine regulator. Feed regUlator. Gas regu-
lator. . 

Rein muff, S. J. Hull ... .. . . . . . . . . . . . . .. . . . . . . . . . � . . . . .  853,861 
Revolver, J. Boland .. . . . . . . . .. . . . . . . . . . . . . . . . . . . . . . . .  853,914 
Revolver, J. C. Howe, . . . . .. . . ..... . . . ... . . . .. . . . . . . . . . 353,948 
Robe, lap. T. Hawley .. . . � .. .... .. .. .. .. . . . . . . . ...... . 353.939 
Rocking chair attachment. W. I. Bunker ... 354.038. 354,040 
Rocking ehair spring, W. I. Bunker . . . .. . . . . . ... .. .. 354.089 
Rocking chair spring attachment. M, D. & T. A. 

Connolly . . . ....... .. ..... . . . . . . . . . . . . .  _ . . . . . . . . . .  1154,043 
holder. Roller. See J,a,pd roller. • 

Hook. See Draught hook. Snap hollk. 'Rotary sprinkler, I, W. McGaffey . . . . . . . . . . . . . ... .. .. 853,955 
Horse power, G. & A. Raymond . . . . . . . . . . . . ; 0' . . . . . 853,967 Sad iron, M. J. Shimer .. . � . . . .. . . . . . . . . . . . . , . . . . . . . . . .  853,976 
Horses, foot rasp for. A. P. Williams . . . . . . . . . . . . . . . 353.999 Sad iron handle, J. F. Bless . .. .. . . . . . . . . . . . . . . . . . . . . .  853,860 
Hub and general boring and morUsing machine. Sa<1dl" harness, A. L. Liston.: . ... .. . . . . . . . . .... .. . . 35.l,690 

A. L. Navone . . . .. , . . . . . .  ,' . . . . . . . . . . . . . . . . . . . . . . . . .  353,877 Sawdust and other material by centrifugal action, 
Hl,lb cap, J. Rapp .. . . . . . . . . . . . . .  , . . . . . . . . . . . . . . . . . . . .  353,709 . apparatus for washing and separating, J. V. 
Huller. See Almond huller. V. Booraem .. ..... . .. ... .... . . . .... .. . . .. . .. .. ... . .  353,775 

. Hydrant and fire plug, H. E. Earle . . . .  · . . . . . . . . . . . . . .  il5if,73'J Sawdust and production of g(ts, automatic appa-
Hydraulic elevator. N. P. Otis . . ... . . . .. . . . . . . . . . . . .  35-1,070 ratus for carbonizinl:(. E. W. Rathbun . . .. . . . . .. 853.966 
Incubators, heat regulator for. H. KillfLm .. . . . . . . . .  85il,885 . Sawmill. band. W. H. Dod,.-e . . ... ..... . .. . . . . .... . ... 353.669 
Intestines, machine fo·r cleaning. J. Cunning . . . . . . 354,047 Sawmill set works, A. E. ·Roe.. . . ..... .. .. . .. .. . . . .  353.1)86 
Iron. See Sad iron. Saw pla'nt, portable rail, 'Y. L. Clements .. . . . . .. .. .  353.!l22 
Ironing machine, I,. H. Watson . . . . . . . .. . . . . . . . . . . . .  853,769 Saws', <i.evice for jOintin,.- the teeth of, G .  S .  Blach 353,659 
Jacket for children, H. Maltby .. . .. . . . . ... .. . . . .. . .  353,796 Scalfold bracket. M. E. TraftOlt. .  ...... .. . . . . . . . . . . . .  853,g68 
Jar. See �'l'i1it ja,. Scraper and snow plow. rail, E. )3. Durfee .. . .. . . . . . 353.788 
Joint. See Railway rail joint. Scraper, flexible, A. J. Kaelin . . .. . . ... . . .. .. .. . . .. . . 3[,:3,863 
Knapsaclfs, IlIe\ns for carrying, A. Mendel .... . . ... 353,874 Seal, lead, �'. W. Brooks . ......... . ... . . . .. .. . . . . . . � . .  054,036 
Ladder, combination, C. Koerner . . . . . . . . . . .. , . . . . . . . 353,868 Seaming-'machine, roof. Holt & Aldrich . . .. . . . . .  , . .  353.946 
La<!.der. extension, M. C. Walls ... . . . . . ... . . .. . ... . . . 853,722 Seat fastener, J. H. Giesey . . . . . .. . : . . . . . . . . . . . . . . .  354,015 
Lamp. Z. Davis" .... ', . . . .  , . . . . . . . . . . . . . . . . . . . . . .  , .  , •. _ . 35!,048 Sewing machine. W. Wal�r, .. . , . .  'e .... ... . ... .... 353,720 
Lamp, E. L. Winey.: ... . . .. . . . . .. .. . ... . . .  , . . . . . . . .. . .  351.905 Sewing machine. pocket. S. A. R08enthal. ........ . 853,970 
J.Jamp brackets, eLc .. clamp for, H. J. Me�ier . . . .. 353,956 Sewing machines, device for controlling the driv-
Lamp burner, A. Geiss . . . .. . . . . . . . , . . . . . . . . . . . . . . . . . .  353,674 inlZ wheels of, D. W. Goodell . .... . . .. .. .. . . . ... .  354,055 
Lamp, car, W. H.<Briggs , . . . . .  ' . . , . . . . .... . . . . , .. .. . .  t. 353,66l Sheller. See Corn »heller. 
Lamp, incandescent electric, T. A. Edisqn . . . . . . . .. 353.783 Shipping bag, safety, G. H. Magee . ....... .. ... . . . . . 853.692 
I,and roller. Horey & Marsh . . . . . . . . . .. . . .. ... . , . . . . .  !J53,709 Shirt. G. A. Gaue ... .. .. .. .. .. . .. .... .... .. .. . . . . . . �. 853.934 
Lathe, car wh�el and axle, K. Hasmussen . .. . . . ..... 353,814 Shirt, W. A. Harder . .......... . .... . . .. .... ..... . .. .. 353,746 
Lathes, driying dog for turning, K. Rasmussen .. . . 353,815 Sb.oe soles to uppers, uniting. Eppler, Jr., & Cole.-. 354,051 
Lemon .queez�r, R. Onderdonk . . .... .. .... ...... . . .  354,02'2 Shutter. window. J" G. Comparet . . .. .. . .. .... . . . .. . 353,735 
Level, spirit, G. Cook . .. .... ........ .. .... ..... ... .. .. 353,846 Sign, G. H. Kitchen . .. .. .. ... . . .. ..... . . . . . .. . . .. .. . .  853.867 
Level, spirit. E. E. Webb .... . ...... . . ... .. ... . ... . .. 354,076 Signal. oSee Car .signal. 
J,ock. See Turret lock. . • Sink bracket, �'. Taylor . .. . . . ....... ... . . ..... .. . ... .. 353.891 
Locomot:ve furnace, J. B. Burnes . . . . . . . . . . . . . . . . .  354,oo7 Skelp baudin,.- machine. Pierce & Sandford .. .. . . . . 353,808 
J ... ocomotive traction increaser. H. Ii--'. Shaw . . .. .. " 353,714 Smoking a�d drying .apPilratuR. C. L. Ryan .... ;, . .  354-.072 
Loom for weaving pile fabriCS, 'l'. Harrison ... . . ... 35:l,98T Snap hook. C. H. SmIth . . .. .. . . . . . .... . . : .. 353,889 to 3.'>3,891 
Loom shuttle. McGee & McMahon ... . ... ..... . ..... . 353.872 Sole and heel nailing machine, F. F. Raymond. 2d 853,883 
Lubricator. Evans & Cordner .... . .. . .. .. . .... . . . . . . . 353,671 Sole channeling machine. H. It. CUlIlflings .. . . . . . 353,012 
Marble, compositio.n for use in the manufacture · Spinning machine, W. It. Sharples . . .. � .. ... . . . . . . . .  35S,887 

of artificial. C. Straub . .. .. . . . . . . . ... , . . . . . . . . . . . .  353,896 Spring. See carriage spring. Rocking chair 
Mattress. leak stopping, J. lj:. L. Tuck . .. : . . . . . . . . . .  35:1.718 . spring. ; 
Measure, tape, J. Fonntain . .. . . . ..... . .. . .... ... . .. 3.'>8.851 Sprinkler. See Rotary sprinkler. Street sprink-
Mechanical movement. F. H. IUcqards., . .. .... . .. �I)3,76(r Jer. 
Mechanic.al movement, J. S. Swan ..... . . . ... ....... 354.074 Square for bookbinders' use: T. Statter & Hauser. 354,026 
Met"",. See Water meter. • Stand. See Album stand. Camera stand. Rail-
Mill. See Grinding mill. Sawmill. WiIMmill. way switch stan·d. 
Mcmlding machine, sa114l, A. RW2 . . . . . . . . . . . . . . . . . . . . 353-,712 Steam boiler, E. D. More . ..... . . . . ... ....... . . . . . .. .  il;i3,752 
Moulding machifllll. sand, S. P. M. 'l'asker . ... .. .... 353.8:12 St�am generator. W. 1'. Crater .... ... . . .. . ... . . . .. .  ilM,667 
Mouldings, machine for b11tllng, W. & J. Schmitt . . 353,972 Steam generator. J. Walp .. .... ... .. . . . . . . . . . . . .. . . .  353,996 
Motor. See Electric motor. Weight motor. Stopper. See Vessel leak stoppEll'. 
Mower, W. Van Wyck .. . .... . . . . . . . . .. . ... ... .. .. . .. 853,993 Stove. heating. J. Bierle1 .. . .. ... ... .. . . .. .. .. .. . . . . .  354,009 
MowiDJ;{ machine knives. machine for �rinding, Stove or range, cooking, J. S. V� Buren ... .. . . . . . .  3.1)3,99'� 

W. S. Williams . . . . . ....... . . . .. ... . . . . . ... . ...... 353,908 Stove, regenerative hot blast, J, M. Hartman .. . . . . 853,747 
Music case. N. Lochbaum . . . . . . .. . ... . . .. .. .. ........ 3.)3,794 SLove top, oil, C, W. McCutchen .. . . . . . . . . .. . . . . . . .  853,798 
Musical instruments. pneumatic action for. Jj--'. Street sprinkler, J. A. Bancroft .. : . . . . . . . . . . . . . . . . . .  353.729 

Stone . . . . . . . ... . . ... . ....... ... ... .... ...... . . .. . .  253,894 Street sweeping maciiine, C. Chrillooph ..... . . . ; . .  354,011 

Switch. See Railway switch. 
Table. See �'olding table. 
Tank. See Flush tank. 
Telegraph Instrument. printing, A. Wirischlng . . . .  354,ool 
Telegraph. railway. E. B. Ives . . . .. . . . . . . . . . . . . . . . . . .  854.789 
Telegraph transmitter. J. W. Shryock .. . . . . . .  : . . . . .  853,715 
Telephone, N. F. Palmer . . . . . . . . . . . . . . . . . . . . . .. . . . . . .  353,755 
Telophone apparatus for divers, H. V. Hayes . . . . .  353,940 
Telephone transmitter. J. W. McDonough .. . . . . . . .  853,6�4 
Telephones, conductor for mechanical. J. S. 

Jones ... .. . . . . . . . . . . . . . . .. . . .. . . .. . .. . ... . . . .  353,883, 353.684 
�her, J. H. Kirby . . .. . . . . . . . . . . . . . . . . . . . . . . . ... . . . . . .  353,750 
Thill coupling. P. J. B'V'mgartner.. . . . . . .  . .  . . . . . .  353.656 
Tie. See See Railway oross tie. 
Tile, H. A. Daniels . . . . . . . . . . .  ; . . . .  . .  . .  . .  . . .  . . . .  . .  . . . . . 853,780 
Tilting or rockin,.- chair, M. D. &; T. A. Connolly . . .  "'4,042 
Tobacco bag fastener. F. l!l. Heinig .. .. . ... . . .. . . . . . . 853,748 
Tobacco stripping and booking machine, G. Row-

den .. . . ... ; . . . . . . . . . . . . . . . . . . . . . . . . . . .  " . .  , . . . . . . . . .  353,Y71 
Tongue support. Winnek & Brown . . . . . . . . . . . . .. . .. 353.906 
Torpedo service. marine. C. S. Aylesworth ... .. . . . .  853,728 
'l'rack gauge and level. J. L. Barnett.. . ... . . . . . . . . .  353,655 
Trap. See Animal trap. .Fish trap. Waste pipe 
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SEBASTIAN, MAY & CO'S 
Improved Screw Cutting 

LA 'l'HES�:�e� 
Drill Presses, Chucks, Drills, 
Dogs, and.machinists' and ama­
teurs' outfits. Lathes on trial, 
'\!atalogues mailed on application 

1 65 W. 2d St., Cincinnati., 0 
THE USE OF TORPE DOES IN WAR.-trap. 

Tricyle, �Ioyd &.Priest ... .. . . . . . .. . . . . . . . . . . .. . . . . . . . . 353,793 
Trunk, wardrobe. Meu",r & Klein . . . . . . . . . . . . . . . . . . 353,876 
Truss, B. Bannister . . . . . . .  , . . . . . . . . . . . . . . . . . . ... . . . . • . .  354,034 
Truss pad. B. Bannister . .. .. . . . . . . . . . . . . . . . . . . .. . . . . .  853,085 
Tur,et lock, F. H. Richards . . . . . . . . . . . . .. . . . . . . .. . . . . 3.'>8,821 
Twist drills, machine for making, 8. Moore . . . . . .. . i}54-,C69 

A paper by Commander E. P. Gallert, U.S.N . •  glvipg a 
clear presentation of the present state of efficiency of 
the torpedo, the degree of perfection that it has 'nOW . 
reached, and describing-the kinds which are in ordinary 
use in all naval services. With 3 plates, con .. 
taining maqy figures. Contained jn SCIENTIFIC AME LtI­
CAN SUPPLeMENT, NoS. 1>:.l6 and 53". Ten cents 
each. To be had at this office and from all new�ealers. 

Type wliting machine, J. W. Peck . . . . . . . . . .. . . . . . . .. 353,985 
Umbrella. U. G. Steinmentz ... . . . .. . . . . .. . . . . . . . . . .. .  354.027 
Umbrella or parasol tie. J . . T. Smith . . . . . . . . . . . .. ... 853,764 
Umbrella, parasol. or sunshade,.T. Bierley. . . . . . .  853,841 
Um brella runner. J. H. Simpson . . . . : . . . . . . . . . . . . . . .  853,978 
Undergarment. R. H. Paine .. . .. . . . . . . . . . . . . . . ... . . . .  853,003 
Valve, air, J; S. Walker et al . . . . . .. . ... . . . : . . . . . . . . . . .  853,895 
Valve for hydraulic elevators, P. F. Morey . . . . . . . .  354,020 
Valve, sewer pipe back pressure. W:H. Simpkins. 353,888 
Valve, straight way, E. Lunkenbeimer . . . . .. . . . . . . . . 354,019 
Va-por burner, Armour & Bielefeld .. . . . . . . . . . . .. . ... 353,654 
Vapor burner. Z. Davis ... . . . . . .. .. . . . . . . . . . . . .. . . . .. 353,927 
Vehicle wheel, F. W. Starr . . . . . . . . . . . . . . . . . . . . . . . . . . . 853,831 
Vehicles, electrical propulsion of, F. J. Sprague . .  353,829 
Velocipede, R. G. Britton .. . .. . . . . . .  � . . . . . . . . . .. ... . . 853.917 
Velocipede. Gibbons & Meneelj . . . . . . . . . .  : .. . . .  ,' . .  , 353,935 
Vessels, leak stopper.for, 1. Meisler . . . ... . . . . . . . . . .  353.800 
Vessels, side and deck ligllt for, W. H, Dougias • . .  354,013 
Voltaic battery. A. }j'. W. Partz . . . . . . . . . . .. .. . . .. . . . .  353,757 
Wagon brake, Keever If;. Remy . .. . . . . . . . . . . . . . . . , .  853,685 
Wa"",n standard, I,. L. Welsh' . . . . . . . . . . . . . . . . . . . . . .  353,8Jtl 
Wagon wheel, A. C. Hall . . . .. .. .. . . .. .. . . . . . .. . . . . . . .  353.744 
Wan paper, shades, etc • • rack for holding and ex-

hibiting, W. H. Hazzard . . .. .. . . . . .. . .. . . . . . .. . . . .  354,068 
Washer. See Photog'raphic print washer. 
Washing machine, R. & H. Joel . . . . . . . . . . . .. . . . . . . . .  354,062 
Waste pipe trap, G. Veale. Jr . . . . . . . . . . . .  , . . . . . . . . . . .  354,075 
lIlI*tch cate, D. O'Hara . .. . .. . . . . . . . . .. . ... . . . . 853,706, 353,961 
Wtch case center. W. H. Fitz Gerald . . ... . .  " . . . . .  853,983 
Watch case centers, manufacture of, W. H. Fitz 

Gerald . . . . . . . . . . . . . . . . . . . . .. . . . . . . . . . . . . . .. .... . . . . .  853,980 
Watch .cases, manufacture of. W. H. l<'itz Gerald .. 853;932 
Watch cases. manufactllre of crowns for. W. H. 

Fitz Gerald. . .  . . . .  . . . . . . . . . . . . . . . . . . . . . . . . .  853,929. 853,931 
Watch, stem windiflg, A. L. Keller . . . . . . . . . . . . . . . . . .  853,687 
Watch, stem winding, C.�V. Woerd . . ,� . . . . . . . . . . . . . .  854,002 
Watch, stop, H. A. Lugrin .. . . . .. . . . . . . . . . . . . . . . .. . .  853.795 
Watches, pendant stem for, A. L. Keller . . .. . .. .. . .  853,749 
Water closet cisterns, etc., pull for. W. Burrows . . 35 •. 844 
Water gau�. T. H. Cheek . . . . ..... .. . . . .. . .. ... . ... . 353,920 
Water meter. oseil1ating, L. H. Nash . . . . . .. . 35.),689, 353.806 
Water meter. proportional, L. H. Nash ... 853,7oo to 353,70'2 
Water meter with revolving non-rotating pistoII�- � 

L. H. Nash ... .. . . . ..... .. . .. . . . . . . . . . . .. . . . . . .. .... 35.3,703 
Water meter with revolving pistons, J. A .. Tilden. 353,833 
Weight motor. H . . A. Speucer... .. . . .. . .  . . . . .  . .  . ... . 353,717 
Wheel.. See Car wheel. Carriage wheel. Vehicle 

wheel. Wagon wheel. 
Wheel. J. S. Black .. . . .. .. . .. . . .. . . . . . . . . . . . . . . . . . . ... 353,010 
Whiffietree bolt blanks. machine for making, J. 

Stllcker .. . . . .  . . . . . . . . . . . .  . . . . . . . . .  . .  . . . . . . . . . . . . . . 853.880 
Winding yarn, machine for, W. T. Hanson . . . . .. . 353.745 
Windmill, G. & E. Wallenbeck .. . . . . . .. . . .. .. : . . . .  350,721 
Windows and shutters, fastener for, R. P. Hall . . .  853,986 
Wire drawing apparatus, S. H. Byrne .. . . . . . . . . . . . .. 353,663 
Wire drawing drum, W. W. Shearer . . o .. . . . . . . . . . .  H53,g7� 
Woven fabric. D. B. Kerr.. . ... . . . . . . . .. . . . . . . . . . . . . . .  353.790 
Wrench for twisting wires, A. L. Zuck . . . . . . . .. . . . . 354,079 

DESIGNS. 
Badge, Lukanitsch & Cosman . . . . . . . . . . . . . . ... . . . . . . . .  17,022 
Branding iron, J. G. Kostmayer . . . . . . .  : . . . . . .  : . . . . . . .  17.021 
Brush, crumb. W. K. Northall. . . .. . . . . . . . . . . . . . . . . . .. 17,015 
Cable cord, ornamental, T. R. Lees et al • • . . • • • • • • • . .  17,014 
Carriage body. H. C. Sears . .. . . . . . . . . . . . . . . . . . . . . . . . .. 17.018 
Grate, tire, J. Burkhardt ... ... .. . . . . . . . . . . . . . . . . . .. . . .  17.019 
Medal, C. C. Penfold ....... : . . . . . . . . . . . . . . . . . . . . . . . . . . .  17,017 
Tile, J. H. Hankiuson .... .. . . ........ . . .. . .. . . . . . . . . . . . 17.020 
Type, font of printing, W. F. Captaia . .. . . .. , . . . . . . . .  17,013 
Wall paper, W. N. Peak . . . . ... .. . . . . . . . . . . . . . . . . . . . .. 17,016 
'W,!tcll. �ase. Bapst & }j'alize . . ... . . . . . . . . . . . . . . . . . . . . . . 1!.012 

TRADE MARKS. 
Belting of canvas. duck. and wove., cotton. Chesa-

peake Belting Co .. ... . . ... . ... . . .. . . . . . . ... . .. .. . . . . 13,848 
Corsets, Warner Bros .. . .. .. .... ... ...... . .. . .. .. .. . . . .... 13,862 
Cotton and silk on spools, yarns, and twists. I. Ein-

horn. . . . .  . . .  . . . . . . .  . . . . . . . . .  . . .  . . . .  . .  . . . . . . . . . . . . . . .  13,855 
Cotton ' and silk on · spools, yarns, buttons, tapes, 

braids. and twists, 1. Einhorn .. . _ . ... t . . . . ... , • • • •  13,856 
Cot'ton fabrics. J. R.�acColl . ... . . . .. ... . . . . . .... ... .  13,858 
Meats and lard, cured and canned, Armour PaCk-

ing Co . ....... ' . ... . . ..... . ... .. . .. . . . . . . .. .. . : . . . . . . .  18,853 
Medicines, astringent, Synvita Company .. . . .. . . . . . . 13,850 
Remedies in solid form for bronchical and other 

diseases, Synvita Company ... ; . . . . . . . . . . . . . . . . . . . 13.851 
Remedy for apoplexy and. kindred diseases, F. S. 

BI T !Square, Oval, Ol· ltound !Smooth H o l es. _}'or carpenter"z cabinet, and pattern work. • %in. 5Oc., set ·�4.0Q, mailed free. Bridgeport Gun ImPlement. teO . •  17 M'ftiden 1f'e, N. Y. 

EDI.SON 
I�amps for Christmas tree and other decorations. 'rHE 
LARGEST STOCK O �' LAMPS IN 'l'HE UNITED 
STA'l'ES, ranging from � to 1oo candle power, ,for both 

'M'cIiRiST1US PRHsillfTS 
for your scientitic children orlfrienijs, 
Magic Lantern, Electric Lamp and Battery, $4O.oo " B "  Battery and 3 Candle Lamp, • • • 5.00 
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: . • " • • . ,  • �:� Surgical Illuminator, complete, . • • • 12.00 Ano Kato. the children's electrical toy -no battery -lots of fun, and cannot get out of order. .75 By mail, . . . . ' .  . . . . .90 E1ectric Motors, Primary and Storag-e Batteries; etc. Statu.e of Liberty,"mounted with 3 Candle Lamp, 
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For catalogue. send 5-ceut stamp for postage. 

The Stont·MeadQwcrofl Co. , 
82 & 84 Fulton Street, 

N EW YORK • 

A.uthorlzed A.,eats of the Edison Lamp eJo. 
�CIOPTICONS, MAGIC LANTERN SLIDES MARCY'S ELECTRIC [�2.�� 
LIME LIGHT MADE EASY. SEND FOR CIRCULARS. 
L.�. MARCY, 1604. Chestnnt St., Pbilada. 

THE BACTERIA OF DISEASE.-BY DR. 
Henry Hun.-The contents of the air we breathe . .' The nature of bacteria. Classtflcation of bacteria .. Useful bacteria .  The bacteria of disease. With 16.1Ilustratlohs. Contained in SCIENTIFIC AMERICAN AUPPLEMENT, No. 5 4 1> .  Price 10 cents. To be had at this Office and from all newsdealers. 

M I N E RAL  W O O L. ·  
� dre-proof insulator 'of heat and sound. Sampltls and 

prICe list free. U. S. MINIJRAL WOOL CO., 
22 COR'tLANDT �TREE'l', N .  Y. 

EXCELLEN'l': BLACK COPIES of �nythIJna writt�,. or 
drawn with any Pen (or Type Writer ) by the Patent 

AUTOCOnYIST t.a���r��'&"i:ed by 

r. SpeCimens Free. 
A UTOCOPYIST Co" 3 '11bomas Street, New York. 
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inception, how the work wa::t carried out, chronology ot 
the operations and full engineering and populaI details 
as to construction, mode of erection, size, thicknes� of 
metnl, etc. Ii'ully illustrated by drawings, showing t.he 
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construction. Contained in SCIENTIFIC AMERICAN 
SUPPLEMENT, No. 564. Price 10 cents. To be had on 
application, or'by mail, at this offiice and foom all news­
dealers. 

2 t0 25 H. P. 
O:Ell:.A.:Et l'X'E�'S 

C A S  E N C I N E . 
Warranted " equal to any in 

����
r 
a�f�n

E
�?��W�it;

n
:n�

u
C;�: 

pactness. Gives an Impulse at 
every Revolution. 

Hutchinson & Co ......... ..... . . .... .. .......... : . 13,857 '�::i�::::::;::::: 
Remedy for constipation, A. M. Walrath ... . .. . . . . . . 13,852 -....::::: 

H. H. r,ATHA·M, · Chicago Agent, 115 Monroe ' Street. 
Williams A Orton Mfg. C)o., 

STE R L I N O ,  ILL. lloap, toilet, Graham Bros. & Co . . . . . . . . . .. . .. ... . . . . 13.849 P. O. Box 1 48. 
Tooth paste"nd tooth wash, Curran & Goler . .. .... 13,854 ----------------------
Whisky, Stein Bros. & Baumgartl ..... .... .. .. . . . . . .. 13.861 P B"RFEC'l.' 
Whisky, rye and other, Sour Mash Distilling Com- NEWSPAPER FILE pany . . . . .. . . . .. .. .. .. . . ...... ... .... . .. .. . . .. . 13,859, 13.860 
Wire, barbed. California Wire Works . . . . .. . ... .. ... . 13,847 

A printed copy of the specitication and drawing of 
any patent in the foregoing list, also of any patent 
issued since 1.866, will be furnished from this office for 25 
cents. In ordering please state the number and date 
of the patent desired. and remit to Munn & Co., 361 
Broadway, New York. We also furnish copies of patents 
grauted prior to 1866 ; but at increased cost, as the 
specifications, net being printed, must be copied by 

The Koch Patent File. for preserring newspa·pers, 
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office of this papel Heavy board sides j inscription 
.. SCIENTIFIC AMERICAN," in gilt. Necessary for 
every one who wishes to preserve tlie paper. 

Address 
lIUNN & CO., 

Publishers SCIE.�IFIC AHEmCAlI', 
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Nail hplding receptacle, Spath & Remick . . . . . . .... 353,985 Stud and magnUying glass. comJrined shirt, J. �'. 
Nailing machine. A. Eppler • •  Tr . ......... . . . . . . . . . . .. 3.1<1.052 I,eighton . . . . . . . . . . . . . .. . . . . . . . . .. . . . .. . . . . . .. . . 853.ll68 
Needle. J. K. Krieg . .. . ...... . .... .. . .. . . . . . . . . . . ... .. 354,018 Stump puller, L. B. Gibson . . . . . .. . . . . . . . . . . .. . . . . . . . .  354,054 
Numbering machme, consecuti.e, J. H. Rein- Suspender clasp, T. O. Potter . . . . . . . . . . . . . . . . . . . . . . . .  853,813 

hllrdt . . . . . . . . . . . . . . . . . . . . . . . . .. . . . . . . . . . . . . . . . . . . . . . ,.853.711 Suspenders, T. O. Potter . . . . . . . . . , . . . . . . . . . . . . . . . . .  353,811 
Nut blanks, machine for forming, W. E. Ward . .  " 868.001 Su�p4lDdJlrs, f"lteniall devloe for, G:W; Stewart • • 853,893 

hand. . 
• 

Ca/ladilm l'atents may noff be obtained by the 
inventors for any of the in"entions named in the fore­
gOing list, at a cost of $40 each. For full Instrnction 
address Munn & Co., 361 Broadway, New York. Other 
torelan patentl_wa:y:alio_be obtained. 
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DECEMBnR 25, ' 1886.] 
Joshua Hose's Great Trea)ise on. S O x.. X D  V "C' L O .A. _ � T :m  

Steam Engines. :m JY: :m  R 'Y .  � :Q: :m :m L & .  
All other kinds Imitation. and Interior. Our name is stamped in foAl upon all 01ll' 

standard BELTIN G, PAVKING, BOSE, and WHEELS: Addre.ss for new circular, 
Jus� PUBLISHED. :NEW YORK . BELTING &; 'P ACKING CO., 

• Warehou.e l I 6 Park Row, �p; Asto r ·H b u se, N ew York. Mod.ern steam Engines·. Branches: :nI Chestnut St., Phil&., 
. 

167 Lake St;, flhlcago, . � Summer St., Boston. 

An elementary treatise upon the Steam lllnglne, writ;­
ten in plain language, for use in the workshop as well as 
In the drawing office : giviug full explanation. of the 
con.truction ot modern Steam' Engines. Including dia­
I(l'am. showing their aetual operation : together . with 

. 
JOHN· H. CHIIlBVER, TreslI. J. D. CHIIlIllVJllR, Dep'y Treas. 

��g��
t
tfn'a; Sb7P�:iv��;

1
���!9:0�fo�� �rD

e
;��it�n�� 

etc •• tbereby enabling·the ordinary engineer to clearly · under • .taDd..the-principles involved In their con.tructlon 
�e. and to. plot out tbeir movem pon the draw-· Ing board. By J osbua Ro.e. M.E. trated by 422 

eJl�&vin(tS. In one volume, quart pages. Price t6�ff'U of postage ro any add res. in /i1. 
_ An ill_tAla circular. !j pages. 4ro, �mna tile con­

unts ot tWiB remarkable book, wlU be sent tree to tJiW one who W1Il fu,mish his addre8'. 
· . BY THE SAME AVTHOB_ 

• Mechanical ' Drawing Self.Taugl". Comprising 
tfnstructions in the Selection mId Preparatton of Draw-
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: IYl.l'Mi 
The Vomplete · l')'acticRI lllachlniMt l EmbraCing 
;r."the Work. Vise. Work. Drills and Drilling, Tap. and 

· Die. Hardening and Tempering, the MaIrlIij{ and U.e 
of T'001 .... Tool Grinding; Marking out Work, etc. By 
Jo.hua. �ose. M.E. lllustrated by 8Ii6 engraving •• 
Thirteenth edition. thoroughly revl.ed and in great 

• part r<!writteu_ lamo; 439 page.. • • . ' . $2.50 
The Slide Valve Practicalfy Explained. Em­

bracing Simple and COlllplete PractiCal. Demon.tra­
ilons of the 6peratlon of each element In a Slide Valve 

en��':l:�: Nm�?����. Ro��, �.E 
.

• 
Ill��tr�ted. b�'t.il8 

· pro The ffl6 or any 0t,;:: Book. Bent by mail, free of 
• ��e, at t e publica 2Wices, ro any addt' .... in tile 

W' OUr Oata P9'acUcal ana SCien� Books 
�':s�m at�����,,'3' Drtn= 

AR"FESIAN 
Wells. Oil and Gas Wells, drilled ������d�� 
:m�an"J'��":l� ���;3�fo�� 
600 ft. Send 6 cent. tor Illustrated 
catalogue. 
PierceWell ExeavatorVo. 

New York. 

· AM E R I CA N WOO DS. 
2 0  Specimens. PolI.hed. In case. $2. The Havens 
Cabinet. . 212 Pine St • •  Jer.ey City, .N. J. 

�illLLll�illlli:llillf CARY &. [vI D EN I) 
,STEEL WIRE O f( 1/ OESCR IPT iON @Jc �-= 
234 W 29 ,oT EVERY & sTEEL SPRINGS. NEWYCRK C'T i 

.llIng !neeri/ul, a 0 er atalogues, Jie whOle co"e�"''''1: 

';=O{o=:l:t'=;''':fot�'=�':;�i'1u;! ·cH1t-OO t·o $'50" 00 
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nish his addt'08s. .• • • ,,- . • Jtabl:
n 
b .r�?: t-I E N R Y ClA R E Y  B A I R D  & CO. , . ness. Made l,antern8 aud " Iews of popular l!ub­

INDUS�lUAL,PUBLISHERS, BoOKSELLERS & IMPOR�EBS ,acts. cafulogues on appJleation. Part I Optical. 2 
S I U  W I · � : . PI II d I hi P Mathematical 3 Meteorol0r.·cal, 4 Magic Lanterns, etc. a nu� ",U eet, . 1 0. e p a: 0.., L. MANAi!5SE, SS Mad .on i!5treet, V!"leaao, I I I. 

Thf T��hna-�h�mi�,l a���i�t �a�k : 
. . DriO� BEADY. 

. The Techno�ChemicarRecaipt Book. 
'Contalnlng Several Thousand Receipts covering the 

Latest. most Important. and mo.t U.efUl Discoveries In 
�h1�!C�r&

ei�do\�I.;.:i':t�"�heifdfi�a�h�fi�Plr�:;:'t{g� 
German of Drs. Winckler, J;Glsner, Helntze, Mierzinski, 
�f8l:,;:�nT. I���:;t�lj�a.r.,�=�
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delphia. Blithor ot .. GalvanOPlas� Manipulation •. " Il­
lustrated by 78 engravings, ln one volume, over 500 pages
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let cloth. gilt_ . Price $t, tree of pOBtage ro any addir ... in 

Two.Horse Power Engine. $ 1 50. 
WITH STEEL BOILER. 

Cheap, . Reliable, Safe; 
Automatic Boller Feed. 

Antomatic Pop Safety Valve 
Steel Boiler, Cost of runni� 
guaranteed not to exceed 
one and· one-ha.l�nts pel 
horse powef per IlWur. Leu 
.thap. half that of any kero­
selle engine of equal ' effic­
iency. NothinJt equal to it 

before offered for the 
for free diserip-

�SREE TO F.A.M. FineColored Engt'aving ef tbt . 'nter'or of the Ancient Lod� Room in which' the 
tirst lodge in N . Amerlea. wfts hel d .  A llo large illos. 

. trated catalogue of Masonic books and. goods. Mth. 
bottom prices. AllO offer of Ant.etasl bu.ines� �.Beware of apuriouabooks. REDDING " CO., 

\Iaonl. Publiohera an"Manurae\urera.731 BroacIWay,NowYork, 

I NV E IT I O· I S (good) thoroughly worked In Eu-
rope by enterprl.lng London Mer� 

chant (now In N. Y.l,. Branche. in Manche.ter. Liver­
pool,. etc. Addre •• • Z," P. O. Box 773. N� York. 

WAN TED TO plrRCHA'S� A Gralll Dryer. 
Mannfacturers will plea.e enclose circular. to 

W., JJox �U41J, New Orleans, La. 

E ·P P 5 . ' S 
C RATEtrUL-COMFORTINC. 

C· 0 0 0 A 
. . 

the.;'1�ir�ar of 32 pa,lJ08-8� tile f'll1J. Table Qf Oon-
���:iswt=';a�orl�W'orIJ.lI::::;1Jr�'m: O' T·T··· · ·,O· · C A 'S' . . E- . N- C· I N'  E' .

' 

H E N AoY CAR E Y  BAI R D  Iti CO., 
Industrial Publishers, Booksellers, and Importers, G174.B4.N':l'BBD TO (lONS17lt1B fl. to .,a_ �¥' .�. 'rb ""I U W I " Phil d I .. hl I' U "  cM!;_M- ••• ' •• *" w.· •• "",,,E. ' : " . ..,....;. . ,  p" 

. 
(3 ' .  a nut ",t.,. a e r a, " a.. • .",. _� ___ .., ....,..-

�--;;;;;;=;;����:::���������1�' X.lID%CI:EI:::Iq;EL. _C:a:UD/ED/E ... 00.. . PHltADELPHI� and CHICACO. 
ELECTRLCAL. �1:::c'U'ci.rnr!���31�= . • . '  . 

Street. Write for testimonial. and In.tructlons. . I C E  & R E F  RI G E· RAJ. I NG 5����B� FOR�l���osFI���r·TS. " .  _ . ' VALUkBLE BOOKS. 
Tbe elQldllses attending tbe. procuring of patent. ia 

mo.t foreign countries having been con.lderably re.· 
Guced· the ob.tacle of cost Is no longer In the way of 8 
large proportion of our Invento," pateniing theJ'lnTen. 
tlons 'abroad . U,\ N A UA .-The cost of a patent In Canada Is even 
Ie." than the cost of a United State.·patent, and the 
lkJrmer IDclu\les the ProVinces of Ontari", Quebec, New 
Brunswick. Nqva Scotia. Britl.h Columbia, and Manl� 
toba.. • 

The nUlllher of our patentees who avail themselves of · tho chear. and easy method now oll'ered for obtaining 
patepto ln CauaEfa Is very large, and Is steadlly Increa •• 

I M i nera i La n d s  P rospected . I Arte.sl8JI Wells Bored. Su erior StatlotiRrY En· 
gines • •  peclally adapted to llKectriC L\JIrht purpo$e •• 
Built by P A. DIAMOND DRILL Co., Bfiodsl!oro. Pa. . 

Ing. · 

SP EC I AL MA�H I N ERy' · E'N (H, ,\ N D.-Th\, new English law, whicb went Into a; torce on Jan. l.t, 18�, .enab les jlarties to secure patenta 
In Great Brltain'm very modp.tate term.. ABrUtah PlIo- For Grinding and Polishing tent I11cludes Englanci�cot1and, Wales, Ireland and tbe . • 

-- ---tJhmmel I.lands. Grea. Britain Is ' the 'llc1<Ull'iI:ledgl1!J .u1lfie�.» .Tlte lIolDerswortla lllaehllle tlo., flntnclal aud commercial center of the world. and her 
goods are sent to' every quarter of the globe. A ·gOOd E. R.. � ABB, ·A."t�. 
invention i. like ly to realize as much for the patentee 154·  Lake sinee, ClDI(lAGO. 
in England as �Is United States 'pateat produce. for 
him at hp'lle. and tlle small cost now renders it po •• lble Wrlte f61r Ctrcularll • •  

• for almo�t every patentee In thl. country to secure a pa- . • • 

tent In 6reat B:ltaI�, where hls rights. are as well pro· A B le o F F E R .  J;Y �l�:,!:�:f,'i,� 
eoted as In the Umted States. Self-Operating Washing Machine.. If YOU WIlDt 
O'l'HElt UOUN 'I' lt J ES.-P�ents are ar.o obtalned oue .end u. yonr name

i 
P. 0_ al'ld express 01ll'llJ 

cn very reasonable term. In Fjoance. Belgium, Germany. at once. The NadoRa Co., 23 Dey St .. N. Y. 
Austria, RUSSia, Raly, Spain (the latter inclulles Cnba . • 
Bnd all the oth91 Spanish Colonie.), Brazil Brltl.h India ICE.BOATS - THEm. CONSTRUCTION 
A t I i  a d th th Brit! h 'Cor I 

' and management. With woridng drawinp dffiUJrIJ. ",d u� ra a, n e 0 er • o� es. . direction. In full . Four engraving., shoWin!LIllOde at An experience of . FORTY years .1>8S enabled the co . Views 'If the tw<J fa.test ice-sa\JUIg boau 
pu�lIsher. of l'HIil SCIlIlNTIFIC AMERICAN to e.�bJlsh 1:1:.

on 1��r.[lsg���'i1,,�'AM����· :� competent and tru.twgrthy agencle. in all the prmclpal MENT, 1 .  e .ame number also contains the rule. and foreign countries, anef it has alway. been their alm to r'l,g1llatlons for tile formation pf ice-boat club., the san.· 
have the buslne.s of their �lIent. promptly and proper. IlJg and management of Ice-boats. Price 10 cents. . 
IY done and their Interests falthfnlly gUarded_ . '  

A pamPblet contaln1ng a SynOpsl. of the patent laws AiCAtlc-ADIWAEtI.YL � ,t all countries, Includ1ng the co.t for eacllltand othe --C-O-N-'.(--E--O--.!A 
information usefnl t o  persoIlS eontemplatmg the pro_ ... ... ... ... ... , . 
Clurlnlfof patents abroad, may be had on application to VALDWELVS SPIRAl. ilTEEL VONVEYOR, 

To THE STEEL MA l'II U FAV1.'UltEltS 
O�' 1'HE 

UNITED STATES OF AMERICA. 
UNI�ED STA�IIlS NAVY DIilP �RTMIIlNT, 1 

W ASHING�ON. D. C . •  Aug. 21, 1886. . f 
The attention of all steel manufacturers of the United 

State. i. herebyoinvited to the requirement. of the Navy 
Department In the way of armor-plate. and beavy gun �':�':',::�:. the p�o.ecutlon of work already au;horlzed 

This advertisement Invite. all dome.tlc manufactur- , 
era of .teel to .peclfy, in Competition 'wIth each other. ' upon what 'terms they 11'111 engage to 'prepare for the 
production of and produce the forging. and armor-plate 
bTg:�rI1 ��

r
c�������J�'i���� ���:�����'!}�m·�:�dt� 

within the United States either allo.the l!'1ln-steel or'all 
the armor-plate (or both) speclfiE!!l in tbis adverti.e­
�nt ; nor will any bid be accepted nnle •• accompanied 
grdX���:��ep�:;!��t�

o
�I. �� �.!'s

e 
�:J',;tr!::t�: �fo�i.�g: 

for. a plant adequate for it. ful1lllment. • 

wI�hd:h"e"��3���J;���I�U�:fe�f�r�ng this Depart�nt 
About 1.MOton. of .teel gun-forgings. of which about 

828 tons 11'111 be for gun. of .Ix Incbe. caliber. 70 ton. 
for gun. of eight inclie. cruiber. and 912 tons for calibers 
between ten Inches and twelve Incbes (hoth Inclusive). 

The.e forgings are to be delivered rough bored and 
turned, and 'when in tbat state the heaviest foraing 
which enters Into the con.tructlon of a gun of each of 
the de.ired calibers will be about as follo'V : ' 
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e c;'::.ai�({Ui� remainder ' . within 18 months. ,_ For 8 Inch gun., within two year ........ -;-" 
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pattern. to fit the form of eacb ve.sef for which Intended, 
and of .uch sizes as may be reql!lred� varying somewha� 
a. follow. : . . ' 

20 feet by 8 feet by 12 inches thick. • . 17�f�fet byG feet by 17 incbe. thick. • • 

¥�re �iff ..1� �:\�fn�����:re��I�
. ' .  
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manl!factured In .et •• time of delivery of each .et .• the 
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�::�?t.��reau of Ordance. Navy Depart-
Each bid upon armor-plate must .peclfythe time with. 

��;���c�:J\ig�'i:iv';;�\����:.l°p�a:o�gJ'���Vel-t��� 
Propo.als must be In duplicate. sealed alfd addres.ed' 

to' the Secretary of the Navy. Navy Department. Wash ­
ington, 1). C., the en?elopes indor.ed .. Propo.&! for 
steel gun6.forgings and armor." • 

_ They will be received at the Navy :aepartment nnUl 12 
o'clock M. 011 the lOth day of December. 1886, at wblch 
h
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and to reject any or all bids. ' • 
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Contract. as far a. relate. to article. of that cia ••• shall 
have heen·.c.ompJet� , ' .  

Separate.liid. maf, \l(\,IIill,>!nitted for t,he gun steel an� 
for tbe .armOl'; IJ; a1ll" 1IIIi\Il!\fRi>!ilWer so de.lre'!. L �ut bids 
covering both wUl riiCei�ril;erence, other tWDgll bell1ll 
e
�I�8 Wll\.�· co�ik.rll'4, i4t�,pl#Sses. 
.I1'It8t. Gun Forgtl!gS' • .  ·. ,,' ... .. ' .-�. Armor-plate. ,

'
" . 

• And the total sum ,lor' t'h�. lind the tJme within' 
:mC:e 

t
:r��:c"�g ��d t.tJl��d :M'l;�eit"o�:�Ji�e��".f� 

• • W�AM �Cr::'f�liJ NaNI/. 
. NOTICE-. NAVY m!lPA�TMENT . "  W ASHINGTON: N'O'!Iemlilr 6. 1886. 

The time IIzed by Cbe {or<3ilQinll' ad �rtlsement. dated 
August · 2l. 1886. for ree<ilviiJ"g.prOP<lHal,,;'for .teel gun­
for.nl1ll. and armorltJllate., viz.: D. ecember.lo, 1886J I. ex" 
ten ned to 12 o'clock nQon, March :u;, l887. at whicn hour 
the openil1ll 0: the bldV&,\;r1Vlf.Ctv;IIITNEY, . . . Secreta'l'1l of the 

. 

• 

thls oMce. ' .  131·133 Welt Waahinatou St., Vhlca\O, III. )10 E. H 0 U M U N l'1I  & (,0;, EdItors and Pl-oprietors of TB:E SCI-
' .  • Directions and Di]�e!�si(1D8 0 E' AF.NESS l

t
aSll!3S�'u'idEa �e�gf.� �� 

IIlNnll'1C AMERICAN, cordially Invite all per.on. de.lring e Naw Catalo' Due ·of 'Valuable Paper' s iill8A��ra
n 

t
t
l
o
On of • fame, by one wto was deaf any Information relative to patents, or ' the regl.try of ... UlJ tJ � twenty.Qlght 3':eal'll. Treated by most of the noted 

trade-marks. in thl. country or abrOad, to call at their tpntained in SCIlIlNTJFIC AlI[liIiUCAlIT suPl'LlIIlI[lIlNT, sent =��J'rc;ENnFlC '�cIallsts without benefit. OUI'e4 Mm.et/' In three 
oMces, S61 Broadway_ ExanlinatloD of Invention., con. 1'/'eBof c/Jarg6 to any addreR8. . . . PrIce 10 cents. 'l'c1 be ��lcular���n�I��'1.pt�I':,':.tP��dredS of · others. �ull 
snitatlon, and advice free_ Inquiries by maU promptly MUN)i & CO .. 881 Bro�_y, N Y. Gealers_ ' . T • .  �.PAGE. No. 41 West 3l.t St., New Yo� City. 
answered. • , -

Addre88'. PubIlsher:'�::��!�:l��;�k. 
HYDRAULIC .  FLAN�ED H_EAD.S , ���!��!!!!� GiURED 

BUNCH OI!'Il'ICIIlS : .  No. 622 and 62.i F Street, Pac\1lC O F  IRON OR STEEL 'FOR BOILER AND TANK -MAKERS . :BcIme'l'1'eatment. :Alatedtsooveryby&oelebrated� 
Building. near 7th .street, Washlnlrton, D. C. . . '. � . 

• 
• lII811�oiaD. ra&PO�remad;vinEve17 Stage. 

PILES InstantreUef. Ffnaicure�_- UDe q ua.l e d . "fo r '  St r e ngth ' a. D d  lJnlfol"mit7'. ����=Co�,�BII�::�=�". 
knife, purge, .L�:":'��:"�l�r.= · . THE · DICKSON MANUFAOTUR1NG �.' E LEVTRm mn.T, · SuspenBOl'l' 

,ndallboweI tronble&-espoola!lyconstipation-c1lJ'o • •  

_ _  ._ .A.m-.... __ ... ,. ..".  ..... . 
etc., for Kldne:yi,-Paln, Nervous anq 

tree idHke Dlllldc. Sufl'''!l'rs Will learnofasimplerem� -_..... -.. -_ ... w --- • Weak. Fortune for A..sents. Book fret!; , by  a.ddresSing, J. H. REEVES, 78 NlI8IIaIl St., N. T. 86 Lake tJh'eelt (lid.... It Ollftl' Street, u.ou. • 1111 Llllel'tJ' sereea. Kew �rk. UNITlIlJ) ��ev�?, 0. 
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• In.ide Page. each in"ertion . ... � i6 ce;'t" a line. 
Back Palle , each I nsertlo .. . . .  1 .00 .R line. 

• • The above are charges per .agate Ime-about eight 
words per Ilne. This notlce.ehows the width of the line, 
and is set In agate type. Engravings may head adver­
tisements at the same rate per agate line, by measure­
ment, as tile letter press. Advertisements must be 
received at publication 01llce as early lIB Thursday morn­
Ing to appear In next's8ue. • ' . 

. -

.. 
!8BES�OS.,Jf�lt worts,810l J(alden Laue.N;,;y 

. 
. ' . Asbest"s�and HaIr ' Felt' BOmi" and 

Pipe Caverlngs. Asbestos matertaJs 
• of all klnds manD!act;uredand apPIi. Estimates given. 

. . 
, ICE·HOUSE AND COLD · ROo'�.-BY a 

• .  G. Hat1\eld. With directions t.or eonstruct1o�. Four 
engrav\ng!l. Contained In S01ENTIll'Iq, A�: SUP-

.. &��ra.fi'n��d��s:O cen� Tu be had 15.- office 
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A !'IH-J'roof Non-OoUuctIDc aoverlq for 
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HE A T B R  A N D  S T E A M  P I P E! S  

HOW TO GRAFT.-=-,.\. VALUABLE PA: ---. '-o-:-_ .....,....---... ---'!'--..C;.-�'---...:...::==­
"lIer, j!:\vlng complete dlrectloAii for making various �UNGl INPUClN:G DECAY IN TIMBER. 

kinds ' of grafts In fruit tre.e',-Cleft ll1'Sftlng" Slip 1 ..B'l P. H. Duf1ley.-Tbt"dry rot of . timber and theicause III3ftIIill' ... bear's nI ut grafting. 'wired IITRI ft\njl, side 0 1t • •  Llst of fungi that ald ,ln the dilCOmPQIition of .. . graftllfg, _�hlp . sBlIdl. gt'aftlnllit tonlllle wood. DestruCtion Of
M

" and 'bridge timbent. "'IV�. 
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• nc AMl!JlIICAN SUPPI.EM ENT No. li40. Prtee 10 pents. cents . . . �o � �d at this 01lloe &nd from all newsdealers. To be hpd at this 01llce aDd trom all ncwsllealers. • .:t . ,  
"WV lIII: • .a. .. :a..a.=-.=-.;., " • "QLNEY W. MASQN ,& cm� " 

I·revldell.e. n. l .  ( I '  .. rk iii. )  Sixmtnntes' w.lkw .. tlrom� rRIGTION PULLEYS CLIJIl'CHES and ELEVAoTORS 

> • 

• 
'. . . , " ' 

• " �+I. �" JQHN.S' 
-�.&H�O�' 

. .  sTofE '& FU R N�E CEM ENT. • • • - r" .. • 

,. 

• 

. ' . 
This Company owns the Letters PatsQ.t ' 

granted to Ale�ander Graham BeU:March' 
7th, 1876, No. 174,465, and January 30th, 
1877, No. 186,787, ' .  ' . ' 

The transmission.'of S�ellh by alfknown 
. 

forms· of Electric �eilking Teleph�nes in­
fringes the right secured to this Company 
by the 'abGve patents, and renders eacfl' 
individual user of telephones not furnish­
ed .. it or its licensees responsiblllJ for su"li 
unlawful use, and all the corisequences 
th&'eof, and liable,

.
, �o suit thE'rmor. . . .  

. . 
• ' CAPfLI,ARY TUBES, �PONTANEOUS . 

Motion In.-A paJ)er by C, Decharme uPQn the· applica­tion of electricity to the study of the spont�eous as­
censional lDotion of Uquids In .pillury tIlbe,s-the 
question being stlldled from a dYllll/Dlc sf"andpolnt. 
With 10 engravlngs of apparatus.and details. Contall!:­
ed In S01ENTIFIO AMERIO_�N SUPP!.EMENT, No. 338. 
Price 10 cents. �'o be had at this 01llce and from' all 
newsdealers. 

GOLD MEDAL, PARIS, 1878. 
. B.AKER'S 

" . Br08if8st C«coa .. W�ted ,.oZ"'6111 Jt4tre 
C_, fl'Qm which the excess oil! 

, Oil has been {emoved. It has q.ree 
"-8 tile Menu.th. of Cocoa mix"'! ' 
with Starch, Arrowroot or Sugar, 
and Is therefore far more econtp , .  
cal, wilting leBB than one cent ' /.I  

·It °ls deHcIoua:. nourlslilQg, 

P'O):"LEY'S. O�der from our ,. Special List.�' 
THE -JOHN T. NOYE MFG. CO. , 

:B'U"FF.a.-x...O. N. �. " 

• , OF 'rD ' , .", ' J.�itntifi' ,,�mtri,'JII 
_ ' FpR I SS,.. · • " Popular SeleutUle' faper iu �hc W CIl'ld. ' . 

1 • -- .  • 

Only �3. 00 a:l!l'M'�!.�!;��\r���alre. We�kl,.. 
Thill widel,. clron'l nted imd splendidly illustrAted 

paper Is PllljlSvd w!le�y. Every number contains six­
teen pages of uSeful lnfon .. tion and a lai;ge nu1nber'o� 
orlglnsl eilgravlngs of new Inventl.,. and dlllcoverles, 
represeuting Englne.-ng Works, Steam lIYchinerj 
New Inventions, Novelties In Mechani.cs, ManU'fnctures. 
(!hl\P>lstr,., l!llectrlcity Telegrapby, PhotograpbY, Archl� 
tect)1re, Agriculture, �orticultnre, Natural History, etc. 

All Classell of irt.aderll .,1lnd In the .seJENTI:cIC' 
AMERICAN a popular �$ume of the ,best SCientific In­for;umtlou of the itay; and It is the aim of the publishers 
to ,resent it \iJ an attractive form, avoldlDg al"'JIuch as 
possllile ab.se tl\PBs. To every intelftgent mind, 
this journal - t oonlltant supply. of Instructive 
reading: It .of knowledge and progress in 

• Tbe sSfest way to remit 'S by Postal Order'. Draft, 01' 
J!!xpreS¥loney Qrder. Money carefully placed InSld� , 
of ell'VeiOpes, securely sqJled,. and correctlY'addres!'ed, 
seldom goes astray, bJli; is Itt the sender's risk. Ad­
dress all letters and make all urders, drafts, etc., pa,­
able to - ' .  

JMI:'O'NN . eSc 00 ... 
36 1 B roadway, New York. . . 

T :IB: :&I  " 

Scientific Amefican Supplement. j�:;:J��;�����E���5��� lIhis' II a separate and distinct pnbllcatlon fr<fm • 

TJiR SCIENnFIO 'AlIlElIII1AN, but IS nnlform therewith 
In Slse, every number (l,OIltaining "slxteMI large PII4Ies. , 
THE"Sclre�T I FIO A�ltl'ICAN�uliPLreM IllNT Is published . . weekly, an.d Incilldes a very Wi .. ·range of content.. It 

• OrlJrhlR1 and O n ly Huil der !'4 t h e  . 
H A R· R I S -<>Q R L I S S E N Q I N E t�U;;�";i�P�R?V�Y�I�D;E�N�fJ;E:.' 'R�oJ�'-i:�;:;-u

' - t��������§���i§�":;: Wltll Hams' Pat: Improvements, froin 10 to 1,000 H. p' i 
S e n d  fot oOPY Rn ll l n e .,. ' s  a n d  Steam User' " i>OLARI�D LI GHT. ' BY GEO. M. 

presentA the most recent papers by eminent writers jp. 
all th4! "pr!n(l\pal depat\ments of Science and . tlfe 
Useful Arts, embracing Biology, GeclolO', Mineralogy. 
Natural History, Geography, A rchlBol�, Astrqnomy, 
Chemistry, Electricity, Light, Heat, M echanical Engl-o ...:'IO��"��PB�� S. w ;  H I I I ,.,M . E .  ,"rloe._ • •  211. ft:w,:�:It�i-;�fJ:::�:H;'hE��;:t�gg��e ��sth�,,��oS� 

,.,L bilset branches of the stndy ef Jlglit- lJInstrated wl7h flit�!���::J!i�iie.;;.� neerlng, St$m and' Railway Enitneering, M ining, 
: THE COPYING r:aD.-HOW TO MAKE 111 ilKnre.. cOilMed In SIlJENTIll'� A HlDBICAN SUP-

and how to u"e ; with an engraving. Practical directions PJ.1I!illENT,. No . jJ .PrIce 10 cem.. , To be had lit this 
h t th I t' ad d aI th 'II ' Ink 01llce and from ew.adealers. . '

. 
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r
� I:s

g
:r: �� ; Ji�� to :gply

e
tt�'w':t�ten 

Ship '  Bniiding, MJl,rlne !!lIiglneerlng, l'hotogruphy. 
T(fClJnoloq., Jl[Oufacturing Indnstrles,- Sanitary En­
gineering. Agriculture, Hortlenltnre, DomestiC Econo­
my, BiOPPhy, Medlcf!,e, !ltc. A vast amount of 1'!'esh 
and: valUlll>le information pertaining to'tl1ese and allied 
subjects Is given, the wbole profusely iJlnstrat'ld with 

, Ictter to the psg ; bow to take 'olf copies . of the letter. 
, Contained in SCIENTIFIO AMEIUCAN",SUP;PJ.EMENT, No. 43S. Price 10 QIlnts. For sale at tnls o1II.ce and by all 
.' newsdeale$ II\ alrparts �f tlle 001l11try. . .: , 

·P.AT EN TS .  
MJilSSRS�NN & CO., In counectlon wltb.the P�bJi­

catIon . ,if the SCIENTIFIC AMERICAN:"olltinue to ex­
amine Impr'lvements, and to act as Sollcliforl' of Ratents 
�r Inveutol'B. , .  ' . 

_ "  In thi. llue of business t'lly hlve had fJJrt1J one '/IWH'8' �6, and now have unequaled f� for the 

PtlYS DlalDgtJ.es, !l!atleau},Speakers, for 
SchOOl,Club, &; Parlor, Best out, Cat- . 

S�A� 
, CA=�:tS.::�;::�� 1.����i��;;i�fuJJlI�r�:=��:;i��� engravings. ' " .  

• 

. 

of the Rowan . steam ooiTIage, which WIllI awa�ed the· � 
gold medal at the Antwetp tramway tHals. With 11 
engravings, sQowlng. the VILHOU8 forms of the carriage 
and motor, Rl:)d detslls of the same. £ai�tned In SCI­
ENTIFIC AMlImcAN SUPPLEMENT, N�Jrw Price 10 
cients. To be.had at thl, (lID.Ce

.
1Uld Irom · sdeRlers 

The mo8t tmPortfl1!t 1i1n!Jineering lVp"ks, MechanlsDls, 
and Mp.nufactures at hom� and abroad are represented. 

-....:..=--..... --.....,.,---------L-:.:.-.-.. ana described In the SUPPJ.E!<ENT. . ' 
Price for the SUPPT.EMBNT for the United States and 

Canada. $5.00 II year, or one cOJlY 01 the ScntNTIII'IC AM­
PICAN and one copy of the BUPPLElIJ'EIIT, both mailed 
'ror one year for $7,00. Address anll remit by pOstal POINTEBS for VsemfSteam 

, Van Duzeu's Pnmp . 5 -Is Cali. Pump I E1JIeient. 
Has nof��I���i�i� 

order!' � money order, or check, 
. 
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. MUNN & Co., 361 Broadway, N. T., 

PllbHshers SCIENTIFIC: AMEUICAN. 
To 'Yg .. ei gll ""bacrlbe,'s.-Under the f8clHt.!es of 

the Pos£aI Union, the SCIENTIJ'IC AMERICAN 18 now sent 

scrlbers In Great Britain, India. Australia. and· all othel' 

�. preparation 01 Patent Drawings, Specifications, and the 
prosecution, of Applications for Patents In the UnliwJ 
States; Canada; and VoreigIItf0untries. �essrs Munn.&; 
Co . .tsoattend to tile preparatioltof 'Cav� QJpyrights 
ier Books, I,abels, Reissues. AsslItnments, . and Reports 
on Infringements of Patents. All business intrusted t.D 

• tlielQ is done wit'h speCial care and pi-omptnesii,<pn Very 1��:'rn��;���];�i�:�fl�j�����irPoSE;wimteij 
���i��������������i�:b�y�po;�.t direct from New York, with regularity, to suti-

. 
.colonies ; 'to France; ,"nstrla, Belgium, Germany,. 

Russia, and all other European States ; Jap;in. BraZil. 
Mextoo..and all" States of Central and South AmeI'lca. ... 

We also send, free of c1uirge, a 'SynoPsIS of For8lgn "1-,,­
tent Laws, showing the coot "nd method of aeenrlng 
patents In all the prlnci,!al countries of the WQl'l.d. 

Dll1NN 0& CO., Solicitor. of PP8D&., 
• 181 Broadway, New York. 

• BRANCH OITICBS.-No. 622 &ncr 62A F Street, 
, • Cille I:\lIildlng, near 7th Stree

i 
WaahlllIIton. D. C.' 

. * � 
• 

Terms, When seDt to foreIgn c01l,\ltrtes, Canada excepted; 

T'IN C p' 'A' n "' I N' C' HOS E' t4, gol:i, for SUrEiS'T6Ic AMERICAN, one year ; 1Il9, gold 

, , ',.., I\" . " j for both 'SCDIINTI1I'IC AMEIIICAlit ani 8tJt>PLEMENT for 
. • . , . . 4JID ALL OTHER KINDS 011' . • • •  • 

" one year. This Includes poetap;e, 'Whlclr we pay. R9!8I.t 
R. U B :a E .R.  G- 0 0 D S' by posta! or exp
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