
[Entered at the Post Office of New York, N. Y., as Second Class Matter.] 

A. WEEKLY JOURNAL OF PRACTICAL INFORMATION,. ART, SCIENCE, MECHANICS, CHEMISTRY, AND MANUFACTURES. 
Vol. LV.-No. 19 .• ] [NEW SERIE�.] NEW YORK, NOVEMBER 6, 1886. 

THE CONSTRUCTlOlf OF THE CYCLORAMA.-[See page 2�6.j 

[Price 10 c.,eu, •• $3.00 per llear • . .  

© 1886 SCIENTIFIC AMERICAN, INC



288 

ESTABLISHED 1845. 

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

No. 361 BROADWAY, NEW YORK. 

o. D. MUNN. A. E. BEACH. 

'rEKMS FOR THE SCIENTIFIC AMERICA.N. 

une COPY. one year. postage included . . • . . . • • • • •  '0 ' .................... 83 00 
One cu py. six munths, postage included. . ..... ... . . .. ........ . ... ....... 1 �O 

Ulub� -One extra copy of 'l'HE SCIENTIFIC AMF.RICAN will be supplied 
gratis fo; every club of tive subscriber8 at $3.00 each; additional copies at 
Bame proportionate rate. Postage prepaid. 

.R�
m

J�� &o���. °a;ifiJ����Bw����br���
e
�f }���:;fi� Street, New York. 

'rhe Scientific A.merican Supplement 

Ititufifit jmtritau. [NOVEMBER 6, 1886. 
THE INAUGURATION OF THE STATUE OF LIBERTY. of my figures. One can, then, form some idea of the 

About the year 1870, the French sculptor Bartholdi, enormous quantity of beer prod.uced, when it would 
having conceived the idea of executing a colossal form a lake more than one mile square and six and a 
statue, to be presented by his nation to the people of half feet deep, or it would make a running stream a� 
America, consulted with his friends and arranged a large as some of our rivers. 
scheme for carrying out his ideas. Four years later the .. This is only taking into account one item in the 
plan was made public. By subscriptions from the economy of drinking in Germany. Wines and all 
people of France, it was proposed to raise sufficient kinds of spirituous liquors are freely used; wines to a 
money to pay for the expenses of the work. A popular much greater extent than stronger liquors. It may be 
subscription was set on foot, and with the aid of enter- safely stated that the consumption of all intoxicants 
tainments the necessary sum was raised, and in 1876 in this empire would reach nearly two billions of gal
the work was well under way. A part qf the statue Ions per annum. This being the case, some faint con
was sent to this country. Visitors to the Centennial ception of the enormous drinking capacity of the 
in 1876 will remember the hand holding the torch, that Germans can be formed. The hops, barley. rye, pota
was erected in the grounds near the main building. toes. and other ingredients that enter into the manu
Subsequently it was placed in Madison Square in this facture of this enormous quantity of liquors would be 
city. The design selected was "Liberty enlightening more than two billions of pounds, and would form a 
the World," and this was her hand holding aloft the good sized mountain if placed in one heap. Beer is 
fiaming torch. the national beverage, and is used as such, if not to a I: fs���dn;�.r:&�r U��'g��!�'!N��':t�:"y;j
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c����i';h'c AMERICAN and SUPPLEMENT the harbor of New York, as the place for its erection. very extensively used ; but beer is never absent froJll a 

will be sent for one year, \lostage free, on receip� of _even dolla.... Both In 1883 the statue being completed the pedestal was German table of the rich or poor, and it is a decided papers to one address or dIfferent addresses as desHed. ' .  ' 

re���:r':,rJ'7�t'i:1. 
to remit is by draft, postal order, express money order, or commenced. This was erected by subscriptions and favorite with all true Germans. 

Addre.s MUNN & CO., 361 Broadway, corner of Franklin Street, New York. I by the proceeds of entertainments in this country. "Since my arrival in Germany, I have to' see the first 
Scientific American Export Edition. The pedestal represents America's contribution to the glass of water drunk. Beer must be furnished servants 

The SCIENTIFIC AMERICAN Export Edition is aIarge and splendid peri- design. Its situation on Bedloe's, now named Liberty for their repasts. I have seen children hardly weaned 
odical. issued once a month. Each number contams about one hundred I 

• •  • 

larlle quarto pages, profusel� illustrated, embracing: (1.) Most of the plates Island. brings It close to the Side of every vessel enter- given beer without any apparent bad effect. 
and pages of the four preeedmg weekly lssues of the SCIENTIFIC AMERI- " . . I t· h I h' Th CAN. with' its splendid eng;ravinl!"s and valuable informatio,!; (2.) Com- 1ng or leavmg the port. whIle the ISO a lOn of t e p ace "Science may be carried into everyt Ing. e 
mercial trade and manufacturmg announcements of leadmg houses. . . .  t f d 'th b tl d . d' Terms for Export Edition. $5.00 a year, sent prepaid to any part of the prevents It from beIng In er ere WI y any 0 ler science of drinking has been known an practice In 
world. Single copies. 50 cents. iT Manufact.urers and others who deSIre t t It t al b '  'bl f . b t E f d h" . . I ·t to secure foreign trade mar have large and handsomely dIsplayed an- S ruc ure. mus ways e VISI e rom ase 0 urope or ages, an t IS IS a SCIence, simp e as 1 Inay 

F).'he SC£ENTIFIC AMERICAN Export Edition has a large gnarantee cir
cuhttion in �ll commercial places throughout the world. Address MUNN 
& CO., 361 Broadway, corner of Franklin Street, New York. 
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I I . appear, when compared with the blind. irrational, and 
On October 28 the statue was formally preserl'ted to suicidal manner of drinking in the United States. 

the people of the United States, and the public cere- This science consi«ts simply in the tardiness of drink· 
monies in connection therewith constituted one of the ing. All drinks are taken sip by sip, a half or three· 
greatest pageants of the day. In the city a grand quarters of an hour being- consumed for a glass of beer. 
parade from the upper streets down to the Battery, at This is so simple that one is liable to ridicule for lay
the southerly end of the city, took place, in which the ing stress upon it, and yet on this one point hinges, in 
militia, the old volunteer fire department, and many my opinion, a question of vast importance to Ameri-
societies were represented. This was a splendid cans. By this manner of Q.rinking, the blood is aroused 
affair. to a greater activity in so gradual a manner that there 

The naval demonstration was also very fine. A large is no violent derangement of the animal economy .. By 
number of steamers, formed in order of naval parade, slow drinking the German accomplishes the object of 
came down the Hudson River and gathered around the drinking, and gives his animal economy a chance to 
base of the great statue, which towers above Liberty say, 'Hold, enough I' which only slow drinking will 
Island. Near this point, the United States men of war do. 
Tennessee, Minnesota, Yantic, Jamestown, and Sara- "Woman unquestionably carries a purifying in· 
toga were anchored in line. The United States finence with her wherever she goes, and her presence 
steamer Di/;patch carried President Cleveland. As she in the drinking places of Europe drives from t.hem that 
steamed up and down the line of war vessels to review class of low vagabonds that hang around American 
them, their yards and bowsprits were Illanned by the drinking places. Hence, one never sees a drunken 
sailors, «tanding hand in hand high in air, and form- man in a cafe, and rarely, even, on the street. Per
ing a most impressive spectacle. The display of bunt- haps no better possible illustration of the purifying in· 
ing on all sides was profuse. fiuences of woman could be found. 

The ceremonies at the base of the statue included an " Cafes are open to all classes, but the lower classes 
address in French by Count Senator Ferdinand de seldom visit them ; they would be abashed by doing 
Lesseps. His concluding . words, which we give here, so as much as they would by entering a parlor where 
we may hope are a true prophecy: they would meet refinement and elegant manners. 

"Soon, gentlemen, we will find ourselves reunited There are some exceptions to this rule in the larger 
again to celebrate a new Pacific conquest. Farewell cities, but this is confined to c�fes that are well known, 
until we meet at Panama, where the thirty-eight stars and ladies avoid them ; but there are no drinking 
of North America will come to fioat by the side of places in Germany but what a lady may enter with all 
the banners of the independent States of South Amer- propriety. 
ica, and will form in the New World for the good of hu- .. Drunkenness is rare, and if so, it  rarely manifests 
manity the peaceful and fruitful alliance of the Anglo- itself in a boisterous or' belligerent manner, but more 
Saxon and the Franco-Latin races. " frequently takes the shape of song, fun, and a genernt 

The presentation address followed; it was given by pleasurable feeling of warmth. energy, and self-com-
lII
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IV. BOTANY.-The Palm and Its Varieties.-By W. H. D. A.-A pop- In a short speech the latter accepted the statue i Then. w. hy should there exist such a difference in the ular monograph on thIS mteresting subject .......... .....
.
... . ....... . 004f> , .. . . .' . . , . � :me of the Americitn people and he was fol}-... :·;;;;-�= ... ..,VllS oi: drinking in J!iurope and in the United States ? v. CHEMISTRY.-Chlorlmlde.-A new and powerful oxidizing "genii· .' a . : . .,." t' 

of use in thejlroquctionoof organic compounds and anilines . .. -�i!I!? C'.� rn" .. - ,r �-��-�--.,. V'V� .lit) IJra IOn It is manifestly the result of the manner of drinking in 
.' OnJlQffi�.I''''°h:'!Nilties. .l'qqiViifenta -';;ndprOpertles - --.-� ..... .. 1J(M3 or 1;he day. . vogue in the two hemispheres." 

Vf. E;qINEERI�G.-Rob:"n's Improv�d Gas Hammer:�� '��� ':��; To the spectators on the many steamers, the ma� Some curious inferences might be drawn from Oon-workmg by the explosion of gas and air.-6 illustrations . ........... . 9040 ning of the yards and the naval salutes were the most suI Tanner's report. Figuratively regarded, the time VII. qEOLOGY.-:Pressure Exerted by Water in the Soll.-The capi� interesting parts of the ceremony. In addition to the wasted by the Germans I'n sWl'III'ng beer at half or larlty of the SOlI.-A new factor in geology . .. .. . . . . .. ........... ... . .. 1J(M4 fi '  th Earthquakes.-By nUSSEI.I. THAYER, c.E:-The wave theory of I rmg, e great fieet of steamers blew their whistles three-quarters of an hour per glass must be enormous " earthquakes de.cl'lbed at length.-lillustmtlOn ... .. .... . ............. 9044 , continually du ' th t· I th d I t ' rmg ese lines. n e gran sa u e a, but then it is alleged to save them from intoxication. vllf,; ����I�fItt�fo���������v:;���"rIIa��I��°b'�rr�o�:'�lW�I�� battery of the Gatling guns joined, and the effect of Can it be true the trouble of the Americans is they do 
tr!f��;:dOB;'iIoo�s:':':'New"mo;ie';)f"attacki';i a·j,·esieg';,i"fori,"by 9081 the artillery fired at rapid intervals, with the continu- not drink enough, and if they would only follow the �"o'";:��mlt�r:at�gn��������.
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According to a recent report by the Hon. Geo. C. .. f., .. 
Ta,nner, United States Consul at Chemnitz, Germany, Economy 01' Heat. 
the citizens of thi s country have as yet no adequate The steamship Bieville, of Havre, recently built and 
idea of the real science of drinking. He gives the engined by Messrs. Alex. Stephen & Sons, of Lint
total beer production of the German empire for the house, is a steel screw steamer, 300 ft. long, and is fitted 
year 1885 at 1,100,000,000, or one billion one hundred with triple expansion engines of 210 N. H. P. The 
millions of gallons, and of wines and other alcoholic principal novelty is in the design of the boilers. In the 
liquors, nine hundred millions of gallons, making a uptakes of these-Kemp's patent compound high and 
total of two tho'Usand millions of gallons. This, the low temperature-tubes are so arranged that the water, 
consul states, was the actual consumption in the before it .enters the high temperature boiler, is heated 
empire, as the importations are equal to the exporta- by the gases from the fires, which would otherwise be 
tions. The agog-regate production for Germany he lost. On her trials, the feed-water, which leaves the 
gives at forty gallons a year per capita. estimating the engine, and in ordinary cases enters the boilers at 
popUlation at fifty millions. He gives the consump- about 1200, was raised to about 3600 Fah. The t.em
tion in this country at ten gallons per capita. Gonsul/ perature of the waste gases on leaving the tubes of the 
Tanner further says: . I ordinary boiler was shown by pyrometer to be about "I have given this subject careful attention, and 630° Fah. This was reduced to about 300°, showing �ave s�ated the entir? beer production of Germany, I how much of the heat that generally is wasted is abo 
lDcludmg Alsace-Lorame, and am sure of the accuracy sorbed in this design. 
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NOVEMBER 6, 1886.] % · tlfifit 1\tuttitau. 
To Recover Photo SlIver Wl"ste. Ostriches at Los Angeles. the wind they came, their great necks stretched for-A. C. HOPKINS. Within six miles of this beautiful place, on what is ward and upward to their utmost length, and their In common with most photographers, I have a small known as the old Temple street road, Dr. C. J. Sketch- wings working, • They kept well abreast for nearly dark room, but because there is a sink and waste-pipe ley has started an ostrich farm. He was one of the half the distance, and then one began to forge ahead. in the room, I do my toning there. pioneers in ostrich farming in Africa, where he engaged He increased his lead till within a short distance of us, At the end of the sink I had, until recently, a large in the business for many years, and is the author of a when he turned his head, and, seeing that his com pet barrel into which I poured the first two 01' three wash- number of books on the ostrich and the best methods itor was considerably in the rear, he slackened his ings from my prints, and to which I would occasionally of ostrich farming. A visit to Los Angeles convinced pace, and, jogging up to the doctor, received his reward add a handful' of salt. When the barrel became full the doctor that ostrich farming could be successfully in figs and caresses. _____ .....__--,- .. (which took a week or ten days), I put in more acid to carried on there, and he resolved to make the experi- Besides Dr. Sketchley's farm there is another ostrich clear it up, as directed in a circular issued by the re- ment. The result is the Sketchley ostrich farm. farm near Anaheim, a thriving town on the Southern finers. But ,I found tilat it did not clear well, either On the sixty acres of land devoted to the ostriches Pacific Railroad, twenty-five miles from Los Angeles.because 1 used too much salt or not enough acid; and, there are thirty pairs of these beautiful birds, besides N. Y. Sun. drawing off the water before it had settled, 1 knew a number of young ones recently hatched. >4 4 • , .-that 1 was wasting a great deal of silver. Then, too, a Their food consists almost wholly of corn and DECISION RELATING TO PATENTS. barrel of stagnant water,. standing in a small room, is alfalfa, which is a beautiful plant of the Luzerne U. S. Circuit Court.-Western District or Penn-not conducive to health or comfort. So 1 decided to family. Long experience has shown that this bill of sylvania. 

dispense with mine, and found a substitute in the fol- fare will cause the ostrich to produce more feathers and THE PENNSYLVANIA DIAMOND DRILL COMPANY v. lowing simple process: of a better quality than any other diet. Each male is 
. 

SIMPSON et al. After soaking my prints for five minutes in water mated, and the two birds have two acres of ground. Acheson, J. 
made slightly acid by acetic acid, I remove them to The land is fenced off into lots of one acre each. The The patents of Ball and Case, No. 247, 8'72, dated Oc
another dish, and add to the water from which I have two birds are kept in one of these lots until they have I tober 4, 1881, and No. 248,982, dated November 1, 1881, 
just taken them about a teaspoonful of salt, and stir eaten off all the alfalfa, when they are transferred to are for inventions made by them prior to similar in
it rapidly for a moment with the hand, when it be- the other, being thus alternated between the two. ventiolls made by Allison, and described in his patent 
comes as white and thick as milk. This solution I From the observatory tower in the center of the No. 261,978, dated August 1, 1882. then pour into a common wooden pail, which will hold doctor's residence the ostrich grounds look like an im- Allison, in 1870, conceived of the invention described 
enough water for the first washing of a hundred prints, I mense chessboard, and the gigantic birds like the big in his patent of 1882, and made rough sketches of the and the next day, when I am ready to tone again, I pieces scattered over it. same, one of which is preserved; but made no model, find that my solution has become perfectly clear, and :' All the full grown ostriches you see," said the and did not consider the invention worth putting into in the bottom of the pail I have ;;\0, 'te �edim nt " . ly from Africa, landing a �ermanent form, and has never since made the ma
-pure chloride of silver. I then pour off the water to them in this country at Galveston, and bringing with chme; he applied for his pat.ent, at the instance of his within an inch of the bottom, and the pail is then them four Madrasese men and one woman, the people "'''''i!>,�ee, "'f�tll n ... u alla Ga�e naa appnea pr0II?-ptly 
ready to be filled again. of that tribe being more familiar with the ostrich than after wventlOn and had obtamed patentR and had put 

1 find that by adding salt to the second water in any native Africans. Thus far my experience has suc- the patented article on the market. Held that under 
whic4 I washed the prints, there is hardly a trace of ceeded beyond my expectations. Not only are the these circumstll,nces Ball and Case were prior inveptors. 
silver, and it is not worth saving. About once a ostriches quite as healthy as in Africa, but they are A mere conception not seasonably followed by some 
month 1 pour the settlings from the pail through a fine actually more prolific here than in their native country, practical step counts for nothing as against a subse
cloth to filter it, and throw the cloth and contents into both in the number of eggs they lay and the number of quent independent inventor, who, having complied 
the silver paper clippings. In this way 1 save more young ones they hatch, and also in the quantity of with the patent laws, has obtained his patent. 
than half of the silver used in making the print.-.An- feathers they produce-results due, I believe, to this One who has conceived of a new device and pro-
thony's Bnlletin. glorious climate, which seems greatly to increase the ceeded so far as to embody it in rough sketches, or ------.. _ ... , .. �I""._ fertility of all animals. The feathers are fully equal even in finished drawings, cannot there stop and yet 

Mineral Prodncts of' the United States, 1885. in I respects to any grown in Africa. hold that field of invention against all comers for a 
The following condensed statement of the mineral ," The height of the birds is from 8 to 12 feet. Their period of twelve years. 

production of the United States in the calendar year eight varies from 300 to 400 pounds. The male is It was sufficient to raise the question of priority of 
1885 is from advance proof sheets of a report shortl . much the larger, and is black, while the female is gray. inv�ntion for defen�a:nts in their ans.wer to deny that 
to be issued by the United States Geological Surv Where then you will ask, do white ostrich feathers Alhson was the ol'lgwal and first wventor, and to 
This volume will be the third of the series know as corne from?' They are found on both the male and justify under the prior patents of Ball and Case with
"Mineral Resources" reports, prepared by the Div: sion female birds among the loose feathers of the wings and out alleging an abandonment by Allison. 
of Mining Statistics and Technology. tail. It is the fact that they are so much rarer that In an interference proceeding in 1873, upon a differ-

. makes them so much more desired and consequently, ent invention of the same general character, Allison Metallic Products of the United States in 1885. I so much higher in price than black or ' gray feathers, has tes.tified �o makin.g the inventi?n he�e in q�estion ; 
for in some respects I consider them inferior to the but thIS testImony did not constItute wventlOn any 
other feathers. 

. more than did the previous sketches. 
Qnantity. Value. 

Pig iron, spot valne .................... tons 4,044,525 
Silver, coining value. � ' " .... . .. . , 0 ,  .t. oz. 39.910.279 Gold, coining value . .. ....... . . .... _ . " 1,538,376 

--
$64.712.400 

51,600,000 
31,801,000 

"The female ostrich does not begin to lay eggs un- Letters patent No. 147,492, granted to G. Frisbee, 
til it is four years old, but it produces its first crop of �eb:uary 17, 1874, for core lifters, declared valid and 
feathers at the end of its first year. Every seven mfrwged by defendants. . Copper .... alne at New York city a ... .. . lb. 170,962,607 lS,292,999 

Lead, value at New York city .......... tons 129,412 10,469,431 Zinc, value at New York city .......... " 40.688 3,539,856 Quicksil ver, value at-San Francisco ... fiasks 32,073 979,189 Nickel, value at Philadelphia ............ lb. 277.904 191,753 
Aluminum, value at Philadelphia .... .. t. oz. 3,400 2.550 
Platinum, value, crude, New York city " 250 187 

Total .... ............ .... .. ...... $181,589,365 

a Inclndmg copper from imported PYrites. 

months thereafter its plumage is ready for market, Where the claim of the Frisbee patent was for the 
yielding about 25 of the very finest feathers, besides combination of an annular core lifter and a tube with 
a large number of less valuable ones. The feathers are an inner tapering recess, and the patent described a 
not plucked, but are cut off, quite close to the skin, loose elastic cut ring within a tapering recess in a bor
with large shears made for the purpose. No pain ing tube, and the defendants used a loose solid unelas
whatever is inflicted in the operation. Within a few tic ring in a cylindrical recess in a boring tube, but 
days after the feathers have been cut the stubs dry and this ring had four dependent springs with jaws, which 
shrivel t.o such an extent that they are easily removed. engage with inclines at the lower end of the recess, and Non-metallic Mineml Products of the United States The longest and finest white feathers are worth at the purpose and mode of operation of the two devices 

in 1885 (spot values). wholesale $4 apiece and good feathers are worth $200 were similar, the difference in the construction was 
a pound. The first 'clipping of young birds will aver- not material, and the claim was infringf'd. Quantity. Value. age $40 in value. Of course, it requires a good Where the suit fails upon one patent and prevaih� 

Bituminous ----- eal of capital to start a large ostrich farm, as a full upon another, the complainant is entitled to a decree; 
anthracite, mined elsewhere than in . . 

from $700 to 00 and a but the costs are the subject of equitable consideration Pennsylvania .. .......... . .... . 1. tons a 64,840,668 $82,a4
�

.
� single you ,_' .. . Pennsylvan ia anthracite........... " b  34,228.548 7

I�,'��3',694 ·t . d the return rom Petrolenm . ... . .. . .. ......... . .. , .... bbl. 21,842,041 $200; but after 1 IS once un er way, 

i��:�rtr:::::
·
:::::

·
:::::::

·
:
·
:.·:·.::

.:.��:
·
:::::::��b�l

. 4�:!:m '�51\l th
,� �:e�::;n�:l

s
d�I�ar::r�;�· the ostriches to do their 

South Carolina phosphate rock ..... .. 1. tons 437,856 2,846.064 own hatching, but most of it is performed by incuba-
Limestone for iron finx............ .... ... 1,694,656 tors. The old idea that ostriches seldom or never re-Mineral waters ....... ............ gal. sold 9,148,401 1,312,

� d f I Th 
�ia;�

r
�h7�::::::::::::::::::,:::::::,;;"t�ns 15.000 t:�:ooo quire water has long since been prove a se. ey 

Concentrated borax ..... . ......... . .... lb. 8,000,000 480,000 drink frequently, and even bathe. We keep a water 
New Jersey marls ......... ...... .. . s. tons 875,000 tll:gg& trough in each pen to enable them to do so. No one 
Mica.......... ............ .... .......... .  l�'� 220 500 knows to what age an ostrl'ch may attain, but I be-Pyrites . . .. . .. .... ....... ........ ........ , 

140:000 Gold quartz souvenirs. jewelry, etc... .. . ... 
23.258 190.281 lieve they are little short of immortal. In Africa 1 have 

Manganese ore........ .. ............ s. to!;" 
15.000 75,000 t b 80 g���� b�:Y��S............... . ...... " 3,950 43,575 seen a pair of birds that were known 0 e over years 

Precious stones:::·::::::::.··.·.·.·.·.·.·.·.· . ... · . .  69,900 of age." 
Bromine. .. . .. ... . ........... ..... .. .... lb. 310,000 89,900 

I reminded the doctor of a promise he had made me Feldspa� ....... . ... . ............... .. I. t��s Ia.600 68,000 
Obrome Iron ore . . . . . ... .... . · . . . . . . . .  2,

� 
40,000 to show me a foot race between ostriches. We im-

�l�������;{d ·as.: p;gme�i;::.: ':.: '. '::. t :: 1,975 il:� mediately went to a broad open space hetween the 
Sulphur . ... . .. . .. . . : .....

.
.
. 
::. :.:::::::�. " 3,&8 ��:� ostrich pens and the house. One of the keepers opened Asphaltnm..... .. . 

68 723 65 373 d . t th Oobalt oxide ... ........................ .lb. , ' the door of one of the pens, an In response 0 e 

Total............ ..... ..... ........ $239,431,991 him. After �aressing the gentle creatures for a few 

. � E';n or Indor.iIri. 
I affirm, says. Judge Waldo Brown, in the Bosto13 Tra

veler, that the system of indorsing is all wrong, and 
should be utterly abolished. I believe that it has been 
the financial ruin of more men than, perhaps, all other 
causes. I think that our young men especially should 
study the matter carefully in all itl-! bearings, and adopt 
some settled policy to govern their conduct, so as to 
be ready to answer the man who asks them to sign his 
note. What responsibility does one assume when he 
indorses a note? Simply this : He is held for the pay
ment of the amount in full, principal and interest, if 
the maker of the [note, through misfortune, misman
agement, 01' rascality, fails to pay it. Notice, t�e i?-
dorser assumes all this responsibility, with no VOlOO III 
the management of the business and no share in the 
profits of the transaction, if it prove profitable; but 
with a certainty of loss if, for any of the reasons stated, 
the principal fails to pay the note. 

----------1 doctor's call two superb ostriches came running to 

=============�=========::- moments he showed them a handful of figs, of which 
a The commercial product, .that is, the amonnt marketed, was only they al'e extremely fond. Two of his men then re- • 4 • , • 

63,569.284 tons, valned at $80,640,564. . t . d the birds by placing nooses about their legs MR. T. V. CARPENTER, long and favorably known to 
b The commercial product, that is, the amount marketed, was only S ra�ne 

If h d lk d ' bout a quarte; many readers of this paper, died at his home, Newton, 
32,265,421 tons, valued at $72,274,544.

. 
. ���;!�e�n�:::.e 

at a
a

Si;:�1 :ro:V\
t� �octor, the birds Mass., on October 17. M.r. �arpenter had taken up 

Resume of the Values of the Metallw and Non-Metallw 
I '  d d th b gan It was a rare sight his residence at Newton qUIte recently, but had re-

. d d' th U:n·t d were re ease , an e race e . . . f d b f 'e his M�nel'al Substances P1:0 uce �n e � e 
Ornithologists tell us that the stride of the ostrich turned to New York on busmess a ew .ays e o) 

Stxtes w 1885. h f d' . f 20 to 22 I'nches ' when walking death, where he contracted a cold, WhICh developed 
$181589 365 w en ee mg IS rom , , . . ' d h' l'f M C 1'-Metals....... . .......................... ........ ....... .... " 

but not feedl'ng 26 inches' and when terrified, from into pneumoma, whlCh term mate IS 1 e. r. a 
Mineral substances named in the foregoing table ... ....... .. �431,991 " . t· Ch '  t' g ntleman very 11% to 14 feet. It seemed to me that in this race for a penter was a consmen lOUS. l"lS Ian . e , 

• all $42
7
1

,

.02
500

1,
,
: 

handful of figs from their maRter, these gigantic birds I much respected by a la.rge CIrcle .of fl'lends and b) 
Estimated value of mineral products unspecified. . . ... .. . . . . . . I h h h db I tons covered the lastcnamed distance at every stride. Like with w om e a usmess re a I . 

Grand totaL .. ..... .... . ......... ..... . ......... .. $428,521,356 
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DRA W1!RIDGE GATE. 

This gate is so arranged as to be automaticallymoved 
to close the roadwa.y when the bridge is opened, this 
closing being effected irrespective of the direction in 
which the bridge is JOoved. On each end 01 the bridge 
is a circular rack, engaging with pinions, A B (in the 
plan view, Fig. 2), mounted on vertical shafts stepped 
in the bulkhearl. These shafts also carry drums, shown 
in Fig. 4, ba.ck of which is a double drum, D, and a. 

Idtufifit �tuttiuu. 
number of revolutions. The hoisting pinion is fitted 
on a. long steel feather on the crank sbaft, and is 
made to.slide out of gp.3r when lowering by the brake. 
The main hoisting wheel is keyed to the barrel shaft 
by a sunk steel key, and has cast to it a strong brake 
ring. This ring is turned and fitted with a powerful 
wood-lined strap brake, capable of holding the maxi
mUlD load suspended, Rond worked by a suitable lever 
from the foot plate. The chain barrel is J2 ill. in di· 

.II 

ameter, of great width, having 
turned flanges; a.nd for any ordi
nary depth of workin� it coils 
the whole of the chain without a 
lap. The "maximum loads are 
raised at a moderate speed, using 
the snatch block and return 
chain. A very quick speed for 
loads up to about 2" toos is ob
tained by working in single 
chain only. 

[NOVEMBER 6, 1886. 

maximum load sideways. The total weight or the 
crane in working order i816 tons.-}£ll.gineering. 

• • • 

. FlJRNACE FOR STEAl( BOILERS. 

The object of tbe invention herewith illustrated_is 
to provide a furnace for steam boilers, in which a 
complete combustion of the fuel is accomplished by 
introducing a mixt.ure of steam, hot air, and gases 
into the fuel. The bridge wall at the inner end of 
the grate bars is provided with a partition wall, E, 
which divides the furnacfl into two main compart
ments-the combustion chamber over the grate an�i 
the hot air chamber und�r the rear of the boiler. In 
the bridge wall are several flues which begin under 
the grate and open into the combustion chamber, as 
represented in Fig_ 1. In the side walls are other fiues, 
Fig. 3, leading from the ash pit to the combustion 
chamber; these are turnished with dampers. Into the 
bottom of the ash pit opens a. fiue which leads to a. 
mixing apparatus placed at the outside of the wall, 
and connected with the hot air chamber and with the 

Q,lJATERMASS ... ELLSWORTH'S DRAW1!RIDGE GATE. 

The crane revolves completely 
round in either direction by 
steam power without stopping 
or reversing the engines; and an 
improved arrangelllent of loose 
slewing rack is placed between 
the upper and lower portions of 
the crane, which prevents all 
risk· of breakage to the gearing, 
should the craOA be started or 
stopped �oo suddenly. The fric
tion cones, which transmit the 
power from the engInes for the 
revolving motion, are fitted to a. 
shaft running in wide gun metal 

guiding sheave, C, ca.rried by an adjustably mounted 
bracket. An p.ndJess wire rope or chain passes around 
these drums, as shown in Fig. 2. The gate slides in 
slots in two posts mounted upon either side of the road
way. Two ropes, secured to opposite sides or the 
drum, D, pass under shea.ves, E F, at the bottom of the 
posts, thence over sheaves at the top or the posts, and 
have their ends attached to the gate, which is provided 
with suitably arranged counterweights. 

It is evident that, no matter in which direction 
the gate may be moved, the pinions will be rotated 
so as to carry the rope in the direction indicated by 
the arrows, so that the druIll, D, will move to unwind 
its chains and permit the gate to move down. Appro
priate stops prevent the gate from being lowered be
yond a certain point. Fig. 3 represents a modification, 
in which the barrier closing the road way consists ot 
two SWinging arms, G, carried by vertical shafts having 
drums mounted upon them. The illustration clearly 
shows the ma.nner of operating these arms. 

This-lnvention has been patented by Messrs. R. 
Quatermass and H. R. Ellsworth, of MOline, Kansas. 

••••• 

SCRAPING TOOL. 

bearings ha.ving loose caps and 
lock nuts. This shaft is bored up, and has pa.gs· 
i.ug through it a spindle fitted at the end with a 
cotter. this cotter being fitted to the female clutch 
and held by the spindle. A collar is formed at the 
onter end of the spindle, which runs in a circular 
box having phosphor-bronze friction washers on eitber 
side to take the thrust of the friction cone. The cir
cular box is attached to a screw working in a suitable 
nut, so that by merely turning the box in either direc
hon the female cone clutch is workp.d to correspond, 

HASECOSTER'S F11RNACE FOR STEAM BOILERS. 

and the rotating motion is imparted to the crane. This chimney by a transverse channel through the bridge 
method of actuating the cones has been in use in these wall. Into the mixing apparatus. consisting of a fan 
cranes for some years, and was adopted to obviate the rotated in any convenient way, opens a pipe, A, ad
great wear and tear which occurs in the case of a ring mitting steam; an opening also provides for the 
either wholly or partially encircling the clutch. admission of air from the outside. The heating 

The radius of the jib is varied at pleasure by means of the journal box it! prevented by cold water ad
of steam derrick motion worked from the crank shaft mitted through the pipe, B. The transverse channel 
by suitable bevel gearing driving a steel worm and is provided at its entrance to the chimney with a 
tangent wheel. The wheel is fitted to the derrick da.mper, D, shown in the plan view, Fig. 2. On the 
chain barrel, and secnrely holds the jib locked in any three outer sides of the chimney are doors, one of 
position. which leads directly into the central chimney open-

The crane also has its owu propelling power fortrav- ing. while the others connect with vertical side flues, 
eling on the rails. The center pin ''is bored up, and a which communicate with the central openings through 
steel sha.ft passes through it, having bevel gearing fit- apertures, Fig. 1. 
ted at the top driven from the crank shaft, with a The heat of the fire enters the front end of the boiler 
pinion at the lower end gearing into a bevel wheel fit- flues, and, passing through them, enters the hot air 
ted to a shaft running in separate bearings under the chamber, from which it is drawn up the inclined 

traveling carriage. Chain bottom into the transverse channel by the suction of 
wheels are fitted to this the fan and the draught of the chimney. The. uncon� 

shaft, which drive in turn sumed product.s of combustion entering the chimney 
other chain wheels fitted are drawn by the circulation set up by the fan, con
to each of the axles, by sisting in the air current fro.�.� the fan, int() the ash 
means of forged wrought pit. through the passages into the combustion cham
ir...9l!. pitch chains. bel'. thence throullh the boiler and hot air chamber 
� boiler igof the _ ......... ·uto thetrausverse channel and into the central open-

Secured. to a suitable han
dle is a bar of uniform width 
throughout its length, but di
minishing in thickness from the 
end next the handle. Fitted 
to the bar is a clamp, shaped as 
shown in Fig. 3. The thin end 
of the bar is inserted between 
the arms and body of the clamp 
and a hardened aud tempered 
scraping bit is placed between 
the c1aulP "an.d_t"tm 0&" ... uJV� 
the latter causes the clarnp to 
draw tightly against the bit, 
which is held firmly in pol"ition 
for use. By meanFi oC this iru. 
provement, the bit may be made 
of uniform temper throughout 
its entire length, and may be 
moved forward as fast as it is 
worn away by grinding. In ad
dition to the advantages secured 
by the adjustment of the scraper, 
this construction gives a pecu
liar elasticity, which causes the 
scraper to work smoothly. 

This inventIon has been pa. 
tented .by Mr. James Wright, 
of Torrmgton, Conn. 

STEAM TRAVELING CRANE. 
The steam traveling crane forming the subject of illustration, by Henry J. Coles, of S9 Sumner Street �outhwark, is shown at the Liverpool Exhibition. It 

IS ?( five tons power at a radius of 16 ft., lighter loads bemg raised at proportionately greater radii. The crane has two steam cyHnders, each 7 in. in dia.meter by 10 in. stroke, fitted with an improved form of reo 
versing motion. The lifting gear is single purchase ot �he proportions of about 8 to 1; and as the steAm dyl. In�ers ar� of ample area, a quick speed of lifting is a.t. tamed wlthout running the engines at an excessive 

cal type, 3 ft. 6 in. in di· 
ameter by 7 ft. high, hav
ing cross water tubes. The 
jib is of wrought iron, se
cured to lugs on the super
structure by wrought iron 
pins, the head being fitted 
with a chain sheave of very 
large diameter, which is 
bored and works on a 
turned pin. 

The crane is mounted on 
a SUbstantial wrought iron 
framed traveling carriage 
mounted on wheels and 
axles for 4 ft. S� in. gauge, 
and cross girders are pro. 
vided at each end for block
ing up when lifting the 

IlI!PROVED STEAl! fRAVELING CRANE. 
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ing of the chimney. Other heated products. consist
ing of combustible gases and hot air, pass into the 
mixing apparatus. where they are mixed with sileam 
and fresh air entering from the chimney. This 
mixture enters the ash pit. and part passes through 
the burning fuel and part enters the fluAs leading to 
the combustion chamber. Air from the outside en
ters the chimney by the side doors, and, after passing 
up the side flues, enters the central opening, down the 
outside of which it is drawn by the 
mixer. This furnace takes the com
bustible gases from the hot air cham
ber, and, after adding steam and air. 
forces them into the combustion cham
ber. 

This invention has been patented 
by Mr. George Hasecoster, of Fifth 
and Chestnut Streets, St. Louis. Mo. 

...... 
Goo d  Advice. 

The Manu!actu1'ers' (Jazette relates 
of a Western railway company which 
gives the following advice to its em
ployes gratis. It is applicable to em
ployes in all parts of the country: 

Metallic Tie •• 
The Vera Cruz railway, in Mexico, began using steel 

ties in 1884, and has now some 20,000 of them on its bed. 
So satisfactory has the experiment been, that 40,000 
have been ordered from England for use this year, 
and it is proposed to put in from 40,000 to 50,000 
per year hereafter. The" life" of a steel tie is con
sidered as indefinite, but it may safely be set at 
from 30 to 50 years, the former being an American 

IMPROVED STEAM HEATING BOILER. 
The accompanying engraving represents a steam 

heater possessing many features deserving attention. 
In the top of the heater, which is walled in, as clearly 
shown in the cut, is an annular water chamber, from 
the top of which leads the steam supply pipe. The fire 
pot is formed of an annular water chamber, which is 
connected with the upper one by an outer circle of 
tubes. Just above the lower chamber, and directly 

over the grate, Js_lI.. third !JTlltilP ehaU1-
ber,: which is 

-
connected by pipes with 

both the top .and bottom chambers. 
The tube forming the coal magazine, 
which is inclined as shown, passes 
through the center of the middle cham
ber. This construction insures good 
steaming qualities, as every part of 
the pipes and chambers is exposed to 
the direct action of the heat, which, in 
its passage from the grate to the chim
ney at the top, is compelled by the ar
rangement of the pipes and chambers 
to take a circuitous route. This con
struction also provides a very perfect 
and rapid circulation. 

Further particulars regarding this 
steam heater can be obtained from the 
inventor, Mr. William C. Bron!!on, of 
676 Broadway, Saratoga Springs, N. Y. 

••• 
Another Electric,: Motor •. 

A Third Avenue elAvllten Ml', hril
liantly lighted with Edison incandes
cent lamps, recently made trips on the 
Thirty-fourth Street branch of the ele
vated railroad in this city. The car was 
filled with a crowd of interested el�c
tricians, for the Sprague electric mo
tor was on trial. Notwithstanding 
the unfavorable condition of rain and 
a rusty track, the test was a successful 
one, and the fact that thA car was both 
lighted, heated, and propelled by elec
tricity, and that the station platforms 
were similarly illuminated. seems to 
show that comfort and rapid transit 
are both to be increased by the use of 
electricity. 

"The servant, man 01' woman, who 
begins a negotiation for sen-ice by 
inquiring what privileges are attached 
to the offered situation, and whose 
energy is put chiefly in stipulations, 
reservations, and conditions to ' lessen 
the burden ' of the pla.ce, wm�tmt"'1Ie 
found worth the' hiring. The clerk 
whose last place was 'too hard for 
him ' has a poor introduction to a new 
sphere of duty. There is only one 
spirit that ever achieves a great suc
ces,>. The man who seeks only how to 
make himself most useful, whose aim 
is to render himself indispensable to 
his employer, whose whole being is 
animated with the purpo!le to fill the 
largest. possible place in the walk as
�igned to him, has in the exhibition of 
that spirit the guarantee of success. 
He commands the situation, and shall 
walk in the light of prosperity all his 
days. On the other hand, the man who 
accepts the unwholesome advice of 
the demagogue, and seeks only how 

BRONSON'S MAGAZINE BASE-BURNING STEAM HEATING BOILER. The Sprague motor is carried on the 

little he may do, and how easy he may render his place 
and not lose his employment altogether, is unfit for 
service: as soon as there is a supernumerary on the 
list he becomes disengaged, as least valuable to his 
employer. The man who is afraid of doing too much 
is near of kin to him who seeks to do nothing, and 
was begot in the same family. They are neither of 
them in the remotest degree a relation to the man 
who� wilIingness to do everything possible to his 
touch places __  him at the 
head of the acti ve list. " 

NEW FRENCH CRUISER 
TONNANT. 

- '  --
/. .'. -: 

- ' -
. -;; ��. /' . .: 

estimate by a competent metallurgist. The steel tie is 
now produced in England-where the manufacture has 
been so extended as to make the production very much 
cheaper than formerly-for five shillings apiece, or $1.25 
gold. By chartering its own vessels, the Vera Cruz 
company can land its steel ties at a cost which permits 
their extensive use. It may be set down that the out
side cost will not exceed $2 each, Mexican sil ver. The 
wooden ties which the steel ties are replacing on the 

truck of the regular car, and differs 
from all other systems in the fact that all its parts and 
movements are controllable by electricity. On this 
trial the speed of the car was made to vary from 23 
miles an hour to a bare crawl. It stopped, switched, 
and reversed satisfactorily. No brake was used, the 
car being stopped by electricity. Stopping turns the 
motor into a generator, thereby saving much of the 
loss of electricity which happens in other systems. The 
electricity was supplied by two wirAs from a house 

half a mile away. Three 
tracks were e m  p l oy e d ,  
one wire being attached to 
the two outside tracks and 
the other to the middle 
track. The potential used 
was 600 volts. Mr. F . . J. 
Sprague is the inventor of 
the new motor. His ma
chine weighs only a ton, 
while the steam locomo
tives now in use weigh 20 
tons. The motor is attach-

c&4 tQG����._'k£f&-
sweetened Mortar. 

A letter in the London 
Times, by Mr. Thomson 
Hankey, points out that 
cane sugar and lime form a 
definite c h e m i c a l  com
pound, which has very 
strong binding qualities, 
and forms a cement of ex
ceptional strength. Equal 
quantities of finely pow
dered lime of a common 
kind and of good brown 
sugar, mixed with water, 
form a mortar which has 
been found to join stones 

The illustration, which 
w.e take from our contem
porary of Paris, L'Illustra
tion, repre�ents one of the 
newest types of French 
cruilScrs. It was .launched 
at· Rochefort in '1880, and 
is now quIte compreted 
and is ready to undergo its 
trial trips. Its armament 
consists of one heavy gun 
of 14 in. caliber in the tur
ret and four smaller guns 
mounted on it,s forecastle. 
This formidable man-of
war measures 248 ft. at the 
water line ; beam, 58 ft., 
with a depth of 18 ft. , and 
having a draught of 16 ft. 
S in. Its displacement is 
4 523 tons. Its armor amid
ships is 13 in.,  10 in. for
ward, and 9% in. aft. The 
turret is also incased in 
armor, 14 in. in thickness. 
The Tonnant carries a crew 
of 197 men. 

According" to the new 
classification adopted for 
the ships of the navy, the 

THE TONNANT-NEW FRENCH WAR STEAMER. 
and even glass with great 
success, It is important 
that the lime should be 

fleet comprises 9 new cruisers, of which the Onondaga 
is the oldest, and dates from 1863. The Tonnant is the 
newest, and is the most perfect of all. 

.4' ... 
"IN the great fire which burned Murrey's Opera 

Hall, on Sept. ,27, one large door, which was' painted 

with H. W. Johns' asbeStos fireproof paint, was the 

only wood that was not consumed."-Albany, Wis;, 

Vindicator � 

Vera Cruz line range in price, according to the quality 

of wood, from 90 cents to $1.62, silver, The latter price 

is paid for the zapote tie, a very hard and durab�e 

wood. The best white oak ties last from five to SIX 

years, the red oak about three years. In India the steel 

tie sent out from England, is displacing even the teak 

tie
' 

one of the best woods, and the change is being 

m�de on the score of economy. In using the steel tie, 

expense of spikes is saved. 

thoroughly air-slaked, for if any dry part�c�es be le:t 

they will swell and eventually break the Jomt. It IS 

stated that this mortar is equal in strength to P�rtc 

land cement, and that the latter may probably be Im

proved by the addition of sugar, or perhaps even of 

treacle. A number of small experiments whic? have 

been made have proved entirely successful, and it now 

remains to see whether the material offers advantages 

in actual work sufficient to pay for its extra cost. 
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ON THE AIRING AND ' LIGHTING OF HOUSES. 

One of the greatest dangers against which man 
should provide in his dwelling is the confining of the 
air that he must breathe. It is not enough that the 
air that surrounds our dwellings be salubrious, but it 
is especially necessary that the internal air be not 
contaminated by any mephitic odors, and that we may 
breathe therein as in the open air. So the fundamental 
conditions that are necessary in order to have a healthy 
habitation may be summed up as follows : (1) that 
of having fresh air to breathe amid walls and furniture 
kept at. a proper temperature ; (2) that of receiving 
the full light of the sun, and of having the objects 
about ourselves amply lighted ; and (3) that of having 
no dejections remain in the house. 

Figa. 1 and 2.-EFFECTS OF AIR BLOWN THROUGH CYL· 
INDRICAL AND CONICAL APERTURES. 

Such conditions, hygienists have at all times en
deavored to realize, but, in measure as human habita
tions have become more numerous and more closely 
packed, builders have the more and more neglected 
them. And yet, the proper sanitation of a house is 
the best means of warding off epidemics and all con
tagious diseases ; for the example of an epidemic ma.ni
festations shows that it is in unhealthy towns, and in 
quarters that contain the foulest habitations, that these 
almost exclusively develop and spread. The great 
epidemics of past ages ootained their innumerable 
victims in those heaps of houses accumulated around 
the ramparts or under the churches and castles of our 
old cities. At present, it is under the same conditions 
that such scourges as cholera, typhoid fever, small
pox, and others make the most ravages ; and these 
ravages they will continue to make until we succeed in 
improving such dwellings. Doctors Fodor and 
Rozsahegyi, after recently examining the houses of 
Buda-Pesth, from this point of view, have published 
the following results. 

Out of every 100 houses the mortality was found to 
be 

�titutifi t �tut.ritau+ 
the entrance of air. So, in the various cases where 
there has been need of introducing air into inhabited 
rooms in such a '  way as not to incommode people, 
methods of all kinds have been tried to obviate the 
said impermeability. Hence the placing of casements 
at the upper part of windows, and hence, too, that 
innumerable variety of Venetian blinds with strips . of 
glass, mica valves, opercula, etc. In England, where 
much attention has been paid to this subject for a 
certain number of years, an infinite number of all 
sorts of processes have been devised ; but it was soon 
found out that these caused currents of air of more or 
less strength, that struck the heads of those occupying 
the rooms thus aired. Then the idea occurred to place 
ventilating bricks, provided with' conical apertures, at 
the top of the walls, near the ceiling. The experiment 
shown in Figs. 1 and 2 explains the principle of this 
al'rangement. When air is introduced by a bellows 
into a cylindrical conduit, a rectilinear current is pro
duced which strikes in a direct line the objects placed 
in front of it, as shown in Fig. 1, where the little ban
ner opposite the conduit is seen to be considerably 
disturbed. If, on the contrary, the bellows be intro
duced into a conical conduit having the same external 
orifice and a flaring internal one, the same quantity of 
air can be blown without causing the banner to budge, 
the air dispersing in au directions as soon as it emerges 
from the expanded mouth of the conduit (Fig. 2). The 
use of such bricks, however, is accompanied with some 
drawbacks. It is difficult to multiply them much in 
apartments ; and, as it is not convenient to wash 
them the conduits get full of dust, which easily con-

amma es e all as I en ers. A few years ago the 
idea occurred to some one in Leeds to substitute for 
these bricks a sort of wooden cage placed before the 
windows, and containing quite a large number of small 
apertures connected with cylindrical glass conduits 
ending in small panes. This affair has an ugly appear
ance, and possesses the same inconveniences as those 
just mentioned. 

Prof. Emil Trelat, of the Conservatory of Arts and 
Trades, has for a long time been teaching how advan
tageous it would be to have at the upper part of win
dows some panes of glass containing a large number of 
small apertures of conical section, in order to satisfy 
these important conditions of airing rooms. Messrs. 
Geneste & Herscher, on their side, being struck by 
these same advantages, endeavored to find some indus
trial process capaole of furnishing glass so arranged. 

The Messrs. Appert Bros. ,  after numerous experi
ments, have finally succeeded in manufacturing perfor
ated panes, such as shown in Fig. 5: The manufacture 
of 'such glass offers very great difficulties, as may be 
easily divined. We know, in fact, that, when we want 
to pierce' a piece of glass in order to put finger-plates 
upon room doors, we have to use a steel rod, and pour 
turpentine upon the glass in order to renew the sur
faces and render the biting of the steel easier. Some
times we add oxalic acid, and even mashed pnions. 
During this operation the plate is often broken. 

Messrs. Appert, Geneste & Herscher's perforated 
panes contain 5,000 apertures per square meter. 
These apertures have a circular section of 3 mm. 
diameter, and are spaced 15 mm. from axis to axis. 
The glass is 3 '5 mm. thick. Other panes, a little 

Very clean Clean Dirty Infected h' k h 4 t d 20 f houses. houses. houses. houses. t lC er, ave mm. aper ures space mm. rom 
Cholera . . . . . • • . . . • . • • • • •  2 199 268 402 axis to axis. By special, patented processes, the Messrs. 
Typhoid fever . . . . .  .•. . . . 175 177 182 356 Appert have succeeded in surmounting all the great 

On another hand, there has been registered, per 10,000 . difficulties that this industrial problem presented, and 
inhabitants and for 15 years, the following mor-
tality for the same city : 

Very clean Very dirty 
houses. houses. 

OIIolers . • • . ' : • • • • • • •  :. . . . . . . . . 90 4;j() 
... l!Iubli tlle cleanness of a house, moreover, con. 

nected with the conditions of hygiene that it pre
sents ? 

Among the conditions that we have enumer
ated above, there are two to which we would now 
more particularly call the attention of our readers. 
The Exposition of City Hygiene, now open at the 
Loban barracks, back of the City Hall, furnishes 
the occasion to show various processes that have 
been . devised in recent times for the sanitation of 
towns and dwellings ; and the moment seems to 
be well chosen, then, for making known the prin
cipal arrangements. 

As regards the airing of houses and apartments 
it is obVious that an endeavor should be made t� 
continuously introduce into the latter as much 
air as possible from the exterior, such air, what
ever be the situation, being much more whole
some than that confined within doors. As for the evacuation of the air, that is effected through the 
chimneys and numerous apertures that our apartments are provided with. In a number of con
nected houses, it is effected through special apertures. Now, in each inhaoited room it is the 
window that puts us most thoroughly in connection with the surrounding atmosphere ; but although 
the panes of glass that close this let in an abundance 
of �ig�t (an indispensable condition for salubrity), theIr Impermeability is such as to prove an obstacle to 

Fig. 5.-PERFORATED GLASS. 

their perforated glass now stands as a very remarkable 
specimen of recent progress in the art of glass making. 

From the point of view that now specially occupies 
us, it must be remarked in the first place that these 
window panes have a surface of three squa.re decimeters 
per square meter open to the external air. Moreover, 
as the a.pertures open out in the interior, the currents 
of air expand upon entering the room. Prof. Trelat, to 
whom belongs the merit of having brought about the 
manufacture of this glass and of having shown its 
great value for airing dwellings, rightly recommends 
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that it be not placed at less than 2 '5 m. (8M ft.) above 
the ground, in order that the currents of air that enter 
shlll not incommode the occupants ; so that it is 
especially useful in all high rooms. and chiefiy in 
apartment houses, school rooms, hospitals, dormito
ries, churches, and so forth. It has the advantage that 
it never becomes obstructed, since all the panes of" the 
window are necessarily washed, and for this reason the 
air that traverses them does not become charged with any 
impurities. As the panes are mpde of translucent, not 

Figa. 3 and 4.-EFFECTS OF BLOWING AIR TnOUGH A 
CONICAL APERTURE IN BOTH DIRECTIONS, 

transparent, glass, they keep neighbors across the way ' 
from peering in. These perforated panes may likewise 
be profitably employed in rooms not so high and in our 
apartments, proTided that they be so arranged that 
their open surface can be covered at times-this be
ing easily done by means of a movable frame. Figs. 3 
and 4 represent an easily reproduced experiment, by 
means of which is shown how this glass im'perceptibly 
effects the airing of an inhabited room. If we blow in 
the direction of the small aperture toward the larger, 
the air will expand along the sides of the cone, and, on 
making its exit, will form a back-draught behind the 
candle opposite ; while the candle will be at once ex· 
tinguished if we blow in the opposite direction, the air 
in this case proceeding straight ahead and with force. 

Prof. Trelat does not confine himself to professing 
that fresh air should be introduced, permanently and 
as much of it as possible, into living rooms, and that 
to this end it is wen to provide the upper parts of 
windows with perforated glass ; but also insists upon 
the necessity of introducing into rooms light that 
comes directly from the sky, at least during such times 
of the day as they are occupied. In fact, he has for a 
long time been the resolute . partisan of a unilateral 
lighting of our school rooms, in which one of the sides 
of the room would contain broad glazed windows for 
giving light, and the _oth�r�}Vould C.ontaJa bays for air-

ing, to be opened only at night and during recess. 
As well known. artists accord peculiar q ualities to 
lighting effected in this way. Prof. Trelat pro-
poses to transform our usual internal arrange
ments, and make the upper part of windows 
entirely free. In one of the halls of the Exposi
tion may be seen a window draped in this way 
by means of a rich curtain due to Mr. Penar 
a skillful upholsterer. The light in this hall i� 
certaiIily very agreeable, and of such a character 
as never to injure the most delicate sight, even 
after prolonged work in it. It remains to be 
seen whether fashion will adopt an arrangement 
for draperies whose elegance can certainly not be 
denied. However this may be, the question is 
put, and Prof. Trelat. whose proposed arrange
ments are shown in Fig. 6, will at least have 
done the service of pointing it out and solving it. 

Prof. Trelat, whose models, made in conjunc
tion with Mr. Gaston Trelat, are shown in Figs. 
8 and 9, l ikewise insists upon the necessity of set
ting houses in different positions in northern �nd 
southern countriflS. It is well known how too 

much given we are to making everything uniform 
in our country. For example, we observe the same 
mode of construction adopted in our barracks at 
Dunkirk, Bayonne, Brest, . and Toulon, just as if 
the climatic features 'were everywhere the same. 
Now, in order that the heating of the structure 
be equally distributed throughout an the materials, 
and that the rays of the sun may penetrate the rooms 
deeply, it is necessary that, in the north, the house 
�hall be directed east and west, while, on the contrary, 
It should be north and south jUt be desired in southem 
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GOOD LIGHT WITHOUT VIEW. LIGHT AND VIEW. NEITHER LIGHT.NOR VIEW_ 

found the most enduring of all woods. On this condi
tion it defies decay ; time, weather, water, the white 
ant, and the sea worm have no effect upon it. . Speci. 
mens have been. exhibited of portions of wood which 
had been nearly thirty years partly under water and 
partly out. Others had been used as posts, and for the 
same period buried in sand, where the white ant des
troys in a few weeks every other kind of wood . For this 
peculiar property the jarrah is now much sought after 
for railway sleepers and telegraph posts in India alld 
the colonies. It is admlrabIY"adapted for dock gates, 
piles, and other purposes, an d for keel pieces, keel
sons, and other heavy timber in shipbuilding. Vessels 
of considerable burden are built entirely of this 
wood, the peculiar properties of which render copper
sheathing entirely unnecessary, although the sea 
worm is most abundant in these waters." Fig. 6.-HOW A ROOM SHOULD BE LIGHTED. 

lands to suppress the injurious action of tile solar rays 
of the morning and evening.-La Natu1·e. .. . . ., .  

Jarrah Wood. 

Though in the foregoing there are a diversity of 
,. Undoubted authority is unanimous in declaring that opinions, yet the general tendency is to testify to the 
the timber of the jarrah, under ceJ.'tain · conditions, is usefulness in an extraordinary degree, under stated 
indestructible . "  conditions, o f  jarrah wood, and the practical mind 

Professor Von Mueller, Government Botanical Di- will qUickly see many opportunities for taking ad
rector of Victoria, says : " Its wood is indestructible ; vantage of a wood possessing so many valuable quali
is attacked neither by chelura, teredo, nor termites, ties as this wood has been found to contain ; and it is 
and is therefore much sought after for jetties and other not saying too much to express a hope that the ship
structures exposed to sea-water. Vessels built with this ments now in the London docks will be but the prelude 
timber have been enabled to do away with all copper- I to many other, and more important, consignments to 

GOOD LIGHT WITHOUT VIEW. LIGHT AND VIEW. NEITHER LIGHT NOR VIEW. 

Fig. 7.-HOW A ROOM SHOULD NOT BE LIGHTED. 

J arrah wood (1J)ucalyptus marginata) is a product of 
Western Australia, where it is found in considerable 
abundance. Mr. Thomas Laslett, Timber Inspector 
to the Admiral ty, in his valuable work, " Timber and 
Timber Trees, Native and Foreign," says of it : < l It is of 
straight growth and very large dimensions, but, un· 
fortunately, is liable to. early decay in the center. The 
sound trees, however, yield solid and useful timber of 
from 20 feet to 40 feet in length, by 11 inches to 24 inches 
square, while those wifh ' fau' y cEm r y 
indifferent squares of smaller sizes or pieces unequally 
sided, called flitches. The wood is red in color, hard, 
heavy, close in texture, slightly wavy in grain, and with 
occasionally enough figure to give it value for orna
mental purposes; it works up quite smoothly. and takes 
a good polish. Cabinet makers may, therefore; readily 
employ it for furniture ; but for architectural and other 
works, where great strength is needed, it should be used 
with caution, as the experiments prove it to be some
w hat brittle in character. Some few years since a small 
supply of this wood was sent to the Woolwich Dockyard, 
with the view to test its quality and fitness for employ· 
ment in shipbuild ing j but the sample did not turn out 
well. owing to the want of proper care in the selection 
of the wood in the colony." 

The clerk of works at Freemantle, in reporting upon 
the opinions expressed by shipbuilders and otbers, 
says : . •  The sound timber resists the attack of the 
Teredo navalis and white ant. On analysis by Pro
fessor Abel, it "was found to contain a pungent acid 
tbat was destructive to life. 'l'be principle. however, 
was not fo und to be present in the unsound portions. 
Great care is therefore necessary in preparing the 

plating. It is very strong, of a close grain, slightly this country, where intrinsic merit is the only passport 
oily and resinous in its nature, works well. takes a fine ·necessary to gain public favor and support wbere com
finish, and is, by shipbuilders in Melbourne, considered mercial interests are concerned.-·-Building News. 
superior to oak, teak, or any other wood for their 
purpose." _ I  . . .. 

The committee of Lloyd's, after the representations 
of His Excellency Governor Weld, determined to rank 
this timber with those in line 3, Table A, of the Socie
ty's rules ; thus ranking it with Cuba sabicu, pencil 

. St. Sophia, Con8tantlnQple. 

St. Sopbia at Constantinople, of which at last au
thentic particulars have been obtained in the work of 
Salzenburg of Berlin, who, taking advantage of the 
scaffoldings erected by Fossati for the repair of the 
building. measured carefully every part of it. From 
this it appears that the diameter of the drum of tbe 
dome is 100 Prussian feet, or 102 feet 11 inches English, 
but the dome itself is 4 feet more, or 107 feet in diame
ter. It is constructed of forty ribs; projecting each 2 
feet,  wbich die away toward the center, leaving about 
one-third of the dome perfectly plain. The form is 
segmental, 45 feet 6 inches in height, and described 
consequently from a point about 8 feet below the 
springing. Round the base are forty windows, which 
throw in a flood of light ; and altogether its appear
ance internally is as beautiful as any I know of. 
Originally, it was even flatter than it now is ; but being 
in that form beyond the constructive power of its ar

Fig. B.-DIRECTION IN WHICH BUILDINGS 

wood fOJ'--QB�e,.�'-l';"''i!f-.oI.J.. .......... --...... -----.1.I...t"b.<�:e chitect, it fell in, and the present form was adopted ; 
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b " are iDnume a , . . th Perfectly sound tim er. was e 

b · t could not be admitted. as well as where they are use. ; . _ _ . . . .. � Very much has been said about jarrah being su lec . 
t . s d floor it covered, and all of the pans aro . and as the material can be supplied a a pnce con I - th h to split when exported to England in log. It mu. st d t tain these internal advantages, however, e arc 1-

erably less than the timbers named , in the log, an a 
d 't . th t be borne in mind that its density renders seasonmg 1 d tect sacrificed the exterior entirely, an 1 IS on e ou -

half their price in scantling, it should be emp oye t t d B t Very slow, and that the inner portions of the larger d d '  sl'de perhaps the ugliest dome ever cons ruc e .  .u 
where hitherto timber has been considere un eSlr- h N trees are often in a state of decay, even while the outer land' the same remark applies to the whole churc . 0 pams 
able-for instance, in sea-facing, dock-lining, mg-

portions are in full vigor. A tree under these conditions, 
the inner portions comparatively dry, and the outer full 
of sap, shipped at once to such a variable climate as 
that of England, very naturally bursts from unequal 
shrinkage, being also exposed to very great cbanges of 
temperature. To obviate this peculiarity and appa
rent defect, let tbe jarrah be fallen when tbe sap is at 
the lowest ebb, and carefully flitched, as previomly 
suggested. 

The methods adopted in seasoning ja,rrah are as 
follows : The logs are thrown into the sea and left 
there for a few weeks ; they are then drawn up 
through the· sand, and after being covered witb sea
weed a few inches deep. are left to lie on the beacb, 
care being taken to prevent the sun getting at their 
ends. '.rhe logs are then left many months to season. 
When taken up they are cut into boards seven inches 
wide, and stacked so as to admit of a free circulation 
of air round them for five or six months before using 
them. 

In a communication forwarded to India by H. E. 
Victor, Esq. , C.E.,  of Perth, in. reply to inqUiries made 
by some gentlemen engaged in the carrying out of seve
ral large contracts for public works in India. he says : 

Fig. 9.-DIRECTION IN WHICH BUILDINGS SHOULD BE SET IN SOUTHERN COUNTRIES. 

stages, breakwaters. and beacons ; ClUbs, road· paving, 
block-flooring. weather-boarding, and wainscot par
titions, wallings, CE:ilings, and roof· coverings. 

A Western Australian almanac says : " None of the 
neighboring colonies possess timber of a similar chrac
ter to the jarrah , or endowed with equally valuable 
properties. If cut at the proper s?ason, whe� th? sap 
has expended itself and fue·tree 18 at rest, It wlll be 

whatever seem to have been taken with the exterior. 
though every part of the interior is designed with the 
greatest care. and ornamented with the most profuse 
liberaliti¥. -J. Fergusson. 

. 4 . ' .  
Swiss carved work in whitewood affords excellen t 

opporturiities for hand-painting, and many . pretty 
articles for home decoration can be ma.de fr0Il1 1t. 
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The Electro·O.teotome. 

. Dr. Milton J. Roberts, of this city, a distinguished 
surg!;lon, is the author of the new mode of examining 
diseased bones, which consists in boring into and 
lighting up their interior surfaceR with the electric 
lamp. He describes his devices as follows : My aim 
has been to make as nearly a universal osteotome as 
possible ; that is, an instrument with which the sur
geon can cut bone with ease, safety, and accuracy in 
any desired direction. The instrument which I have 
elaborated is called the electro·osteotome. 

As it is now constructed, it is provided with two 
headpieces, one for the Carrying of various sizes of 
circular saws, and the other for the holding of drills 
and burrs of various shapes and sizes. By means of 
this instrument, a bone may be perforated with any 
size drill up to a quarter of an inch in diameter, or a 
cross or longitudinal section of it made with as 
much facility as a similar wound could be 
made in the soft parts by means of a sharp 
scalpel. 

For the early posith'e diagnosis of the exist
ence of diseased bone, the instrument is pro
vide� with very fine drills, from the one 13ix
teenth to the o� thirty-second of an inch in 
diameter. These drills are construct.ed, not 
after the form of the ordinary twist drill, but 
upon the principle of a cheese tester ; that is, 
they have a longitudinal groove on one side. 
By means of such a drill, a plug or sample can 
be removed from any · suspected area of bone. 
No incision through the soft parts is necessary. 
The i'lfills reVolve at a vel] hIgh Iwbc 01 . peatJi 
and readily penetrate the soft parts and bone. 
Upon removal of the drill, the debris lodged in 
the groove is placed upon a glass slide and 
examined under a microscope. If there be 
commencing ostitis, the characteristic findings 
will be manifest. Of course, when drilling into 
the head of a bone, and a cavity or soft spot is 
reached, the sensation communicated to the 
hand will be all that is desired to establish the 
fact. The use of the drill in this manner is 
analogous to the use of the hypodermic needle 
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although suitable for all kinds of dock and harbor be carried to the shore of the Black Sea at a very low 
work, was specially designed for exportation. It cost : 
forms part of an order for the Brazilian Govern- The Russian government has completed at last the 
ment for carrying out harbor improvements in the scheme for the petroleum pipe line from Baku to the 
port of Maranham, where it is required to deepen the Black Sea, a distance of nearly 600 mile/!. The capi
channel and deposit the dredgings behind the break- tal required for the scheme is £2,000,000. 
water for reclamation purposes. The two dredgers The pipe must be large enough to aI.Iow of the pas
shown are each capable of lifting from fifty to eighty sage of 160,000,000 gallons of oil a year, and the stop
tons of material per hour, in accordance with the na- pages for repairs must not exceed on an average one 
ture thereof, being fitted with strong interlocking a month, or last longer than three days. As soon as 
steel-faced grabs-see Figs. 1 and 2-suitable for hard the traffic reaches 90 per cent of the full working 
sand, clay, or mud, gravel, etc. , each of which, when power of the line, the company must proceed to lay 
filled, holds about 40 cwt. of deposit. The steam is down a second oleoduct, and have it ready for traffic 
taken from a multitubular . boiler, 9 feet long by 8 feet in two years; The time allowed for laying down the 
diameter, having a heating surface of 386 feet, and first pipe line is three years. The concession will . last 
is conveyed po the engines through steam pas- twenty years, but no guarantee will be given by the 
sages up the center columns of the respective state, nor will the company be allowed to own oil 
machines. The barge is constructed to facilitate wells and refineries. Where the pipe line traverses 

transit and erection abroad, and is made crown estates, the land will be given the company for 
in eight longitudinal sections, being Plat- j nothing, and elsew

. 

here it will enjoy the same privi
ed, riveted, and calked in the makers' leges as railway corporations. One-third of the pipes 
yard in Hull ; each end . of each several must be obtained in Russia, but this clause will not be 

Fig. 1. Fig. 2. 

insisted upon should the supply be inadequate. 
The tariff to be charged for the oil pumped 
through the line is 10 or 11 copecks the pood, 
or 12s. or 13s. a ton. This will amount to a 
little more than a halfpenny (1 c.) a gallon. 
The engineering obstacles to the enterprise are 
of a very trifling character, with the exception 
of the passage of the pipe line over the Lesser 
Caucasus. rhe ascent to the Suram Pass, 
3, 200 feet above the sea level, is somewhat 
sharp, but an extra number of powerful pump
ing stations will overcome this obstacle, while 
on the Batoum side of the range fewer stations 
will be needed, owing to the force with which 
the oil will flow, by its own gravity, to the 
Black Sea coast. There is, therefore, no reason 
for fearing that the pipe line " ill not he laid 
down in three years' time, perhaps considera· 
bly earlier. As for the distance, it is a mere 
trifle compared with the American pipe lines, 
which collectively extend to a length of 9,000 
miles. When it is open for traffic, the export 
of Russian petroleum via the Black Sea will in the soft parts for diagnostic purposes. If no 

disease exists, no harm is done by means of 
puncture. 

Once baving thus positively determined the exist
ence, site, and probable extent of disease, an incision 
is made down to the bone, and a large drill or tre
phine, from a quarter of an inch to half an inch in dia
meter, ·is carried through the bone into the diseased 
area or cavity. Upon removing this, smaller drills or 
burrs may be passed in through the opening thus made, 
and used to excavate the affected bone. 

the section being supplied with strong angle iron 
frames, forming at the same time flanges for bolt
ing or riveting the several I'ections together. The 
decks are of timber. J The rubbing belt, deck planking, 
stringer plate, and keelsons are made to cross the 
joints of the several sections; to increase stability. 
The dimensions of the barge are _60 feet in length 
by 22 feet beam, and 6 feet deep, with flat bottom, 
rounded ends and bilges, to increase buoyancy in 
the water when the dredgers are at work. The rest�of 
the order ·comprised four iron barges, constructed in 
a very similar manner to tIle above, 48 feet long by 
15 feet beam, and 6 feet deep, to carry the de
posit raised by the dredge!'!!, and two of Priestman's 
portable bucket elevators, each capable of lifting 
about fifty tons per hour, with wheels for running 
upon the quay for discharging the barges of their 
dredgings, and placing the same behind the break
water.-The Engineer. 

For the thorough inspection of the parts, I have had 
constructed a miniature incandescent lamp, so small 
as to readily pass through a quarter inch drill hole. 
These ramps (half candle) furnish sufficient light to 
thoroughly illuminate the interior of any bone cavity. 

. . . . .  
DOUBLE DREDGER. 

1'he engraving below represents one of Priestman 
Brothers' double self-contained dredgers, and is taken 
from a photograph, in · South American waters. The 
dredger is somewhat novel in its construction, being 
the first of the kind which has been made. A large 
steam hopper dredger has been fitted with four of 
Priest man's machines, made to the order of the Mer
sey Docks Board, and can be seen working in Liver
pool or Birkenhead docks ; but this particular dredger, 

increase tenfold, and there will be a terrible tumble 
in the price of American oil in Europe. At pre
sent, tens of millions of gallons of refined petroleum 
can be had at Baku for a penny a gallon. The pro
jected pipe line will run it across to the Black Sea for 
another halfpenny, and for very little more than that 
sum it will be possible to bring it to London 'in tank 
steamers. In this manner, whether England makes 
the pipe line or not, she will derive a substantial bene
fit by its completion. 

• f .  I .  
comstock Deep Mining. 

" Orders have been received from San Francisco to 
stop all work in the Chollar mine, and to immediately 
strip all levels below 2,400 feet. The orders also neces
sitate the immediate suspension of all operations iu the 
lower levels of the Hale & Norcross mine. This action is 
the result of the flat refusal on the part of the tl'ustees 
of the Savage mine to pay their one-third proportion 
for keeping the pumps in motion at the combination 
shaft. The lower levels in both mines will be aban
doned and flooded as soon as the ponderous pumps are 
shut down. The stoppage of work in these mines 
throws several hundred men out of employment and, it 
is believed, sounds the dell!.th kUI;ll! at deep mjnjpg on 
the Comstock." 

.. f '  � .  
A Ru •• lan Petroleum Pipe Line. 

In the London Pall Mall Gazette of October 8, Mr. 
Charles Marvin, who has written much concerning the 
Russian petroleum wells and refineries, has the fol
lowing concerning the long contemplated project of a 
pipe line across the Caucasus, whereby petroleum is to 

DlP:s.OVED DOUBLE DREDGER. 
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THE TARSIERS AND LORISES OF THE MALAY ARCHI· 

PELAGO. 
The forests of the East Indies are populated by 

strange animal forms, among which the curious Lem
uridre that are figured herewith, from a drawing by 
Mr. Clement, are deserving of occupying the front 
rank. These odd creatures, the analogues of the gala
gos of Africa and of the indris and cheirogales of Mada
gascar, are, with the (}aleopitheci. or flying lemurs, the 
representatives, in the Indo-Malaisian region, of the or
der Lemuridre, which are inhabitants of the tropical 
regions of the Old W orId, and t.he fossil remains of 
which confirm their existence at the Tertiary epoch in 
France and North America. 

' 

These animals represent transitory forms between the 
monkeys and cheiroptera, but are more widely sepa
rated from the former , than 
from the marsupials, with 
which they have very great 
affinity, and from which they 
appear to have originated. 
Taking as a basis the present 
geographical distribution of 
these creatures, certain Eng
lish and German naturalists 
have tried to find the possi
ble ancestors of the monkeys 
in the Lemuridre ; and, start
ing from man, have assigned 
as the horne of these ancestral 
forms an immense and now 
submerged continent of which 
Madagascar and the

'
Malaisian 

islands are the last vestiges. 
These views are hazardous at 
the best, and, while there is 
nothing to demonstrate the 
truth of them, a large num
ber of facts can be adduced 
against them. It can be 
proved that the various types 
of Lemuridre were, at the 
time of their appearance, dis
tributed throughout distinct
ly defined regions. The Ter
tiary epoch shows us forms of 
them in the temperate parts 
of the Old and New World. 
In the phosphorites of Quercy 
Mr. Fithol has collected the 
remaini;! of Nacl'olemur an
tiquus, a lemur closely allied 
to the present p ottos of West 
Africa. " .Their burial in the 
phosphatic fissures," says Mr. 
De Lapparent, " appears to 
have been immediate, and 
doubtl�s under the influence 
of noxious vapors that as
phyxiated such animals as had 
come to slake their thirst at 
the springs ; for there are 
many entire skeletons, and 
the bones of neither the rmni
nants nor rodents show any 
trace of incisions made by the 
teeth of the carnivora with 
which they are associated," 

Other geologists have ex
hUllleu frulll l,he lower Eocene 
of Wyoming Territory the re· 
mains of '1itUIIIZOtltbi tdJe6 Gun 
Lemuraoides of whose natur
al affinities with the makis 
there is no question. At the 
beginning of the E 0 c e n e 
period there existed other 
animals, whose bones, collect
ed in the Montmartre gyp
sums, leave scientists in un
certainty as to the exact place 
to which they ought to assign 
the owners of these remains 
in the mammalogical series. Some regard the' .Ada� 
pides as ungUlate mammals, while others would place 

them among the Prosimians, to which a large number 

of their characters tends to ally them. 
If we take the proofs that unite to give us the geo

logical and geographical distribution of the Lemuridre, 

our mind is made certain. Far from looking' for the 

probable origin of the primates in thes.e creat�res, we 

must, on the contrary, consider the,m as a speCIal type 

that has been clearly characterized from the most an

cient time and that is due to modifications introduced 

into cert�in marsupials. The thumbs opposite the 

other fingers is not a character that can be called upo� 
to approximate tbese animals to the monkeys, for thIS 

peculiarity is observed in a large number of marsu
pials, and, properly speakiJ;1g, cannot be considered as 

a mark of superiority. It is even remarked that cer

tain monkeys are destitute of it, such as the catarrh i
nians of the African genus Colobus, which lack the 

thumb on the hands. The hand must not be CQnaid· 

Jtitufifi t �mtritlu. 
ered as a modification of; the foot, but rather as an 
organ of special and primitive plan. Certain natural
ists have considered, and do still consider, the thumb 
as a continuation of the axis of the arm represented by 
the radius. It seems more reasonable, along with Carl 
Vogt, to look at it " rather as a secondary radius inde
pendent of the other fingers, and which, for this rea
son, is generally the first to disappear when the num
ber of the fingers is reduced." 

The tarsier, shown at the lower part of the engrav
ing, seems, through its fantastic appearance, to well 
merit the name spectrum given it by Geoffroy Saint
Hilaire. To consider but its stature and proportions, 
its long hind limbs, and its still larger tail, ending in a 
tuft, this tarsier might be taken for a jerboa, were it 
not for the inordinately large round eyet! with which 

TARsmRS AND LORISES. 

nails of the hand are more convex than those of the 
foot. The toes end in a disk, and their lower surface 
is provided with round callouses, by means of which the 
animal fixes itself'firmly in position. 

The thoracic limbs, which are much shorter, termin
ate in a hand composed of long, slender fingere, pro
vided with disks. The thumb, which is short, cannot 
be moved opposite the other fingers. 

The head is large and round, the muzzle is short 
pointed, and the ears are of lI!,e,9.ium Jeml:tb, jwhd.. 
a:nd provided with a sort of fola. by which they can be 
closed. ' The eyes '  take up more than half the face ; 
and the mouth, which is capable of opening very 
widely, does not contribute to increase the animal's 
beauty, and seems to contract into a diabolical grin. 

The dental formula (i l t t) is that of an insectivore, 
and is nearly identical with 
that of the bats of the genus 
Plecotus, and likewise recalls 
that of the indris of Mada
gascar. .. In the upper jaw," 
says V ogt, .. the incisors, 
canines, and premolars have 
nearly the same form of sharp 
fangs, the median incision is 
mOI'e prominent, the second 
is smaller, the c a n  i n e is 
stronger, the first premolar 
is very small, the second is 
larger, and the third has two 
points. The molars are wider 
than 10nR'. an i! "." ", pl',w;;i"n 
with sharp external tuber
cles. In ,the lower jaw, the 
strongest teeth are the canine; 
the incisors are small and 
straight ; and the premolars 
increaSe from in front back
ward." 

The spectral tarsier inhabits 
the Sunda, Celebes, and Phil
ippine Islands and, according 
to Brehm, the Moluccas, and 
principally the island of Am
boyna. 

It has never been permitted 
me to see this Prosimian in a 
living state, and the speci
mens that I was enabled to 
see or procure during the 
course of various voyages 
among the islands of Malaisia 
were either preserved in alco� 
hoI or stuffed. It is, more
over, an always rare animal, 
that lives in couples in thick
ly wooded and the least ac
cessible places in the virgin 
forests. During the day i t  
remains i n  deep slumber. At 
the approach .of night it is 
seen running nimbly, making 
long leaps from branch to 
branch, and pursuing and 
greedily devouring insects. 
It feeds on fruit a180, but its 
most usual diet consists of 
articulates and simple rep
tiles. 

The female gives birth to 
one offspring, which fastens 
itself to her thighs, or which 
she sometimes carries with 
of cats: ., .�,,-

The Malays seem to have a 
singular dread of this animal. 
Owing to its strange physi
ognomy, they appear to re
gard it as some supernatural 
and malevolent creature that 
takes pleasure in casting a 

spell over men and their pos-

'd d Th which are of a yellow sessions. They even carry their simplicity so far as to 
its head is provi e .  ese eyes, ' . abandon the fields where the animal shows itself by 
brown, are luminous in the dark, and, accordmg to 

f . th h d th ppearance of a dark chance, thinking that it is hetter to bear the, fatigue 0 
one observer, gIve e ea , e  a ' . 
lantern with two bull's eyes that revolve upon a PIVOt. clearing other land than to expose themselves to the 

The accompanying figure shows the tarsier reduced witchcraft of the little devil . Yet there are few crea

to about one-third of its natural size. The length of tures so inoffensive as these little Lemuridre, and those 

the adult's body is about 6 incbes, and that of its tail tha.t have been obser.ved in confinement have never 

9 inches. The body is covered with a woolly fur of .a displayed any ill nature-the most that they have done 

grayish brown, lighter upon the belly: .The �run� IS being to make some impatient movement when awak

slim and the long tail that terminates It IS cyhndl'lcal, ened in the middle of the day. In a wild state they 

and
'
is provided at the tip with a tuft of hairs. In the pass the day coiled up asleep in the hollows of trees or 

abdominal linibs, the first two divisions are nearly of in the forks of the branches. ' 

equal length. The thigh is stou.ter than the leg, and The slender loris (Loris gmcilis, Van del' Hoeven) has 

the latter terminates in a very slender �rsus, and a the same habits as the tarsier, and, like it, inhabits 

foot whose toes are still more elongated than the fin- the large Sunda Islands. But its geographical range is 

gel's, and which is provided with a strong toe that can much wide1 at the north, and although it is frequent 

he placed opposite the others. Of the toes, the second ' in the forests of India and Indo-China, it does not ap

and median end in a claw, while the very long fourth pear to inhabit the Celebes and the Moluccas. It is 

one and the fifth one, like the fingers, are provided with rare in Malaisia and is replaced by an allied form, the 

tlat:nails. It must be remarked, howenl', that the N1Icticebus, of which two species are known, No java-
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nicus, Geof. , and N. tardigradus, L. Like the tar
siers the lorises have large eyes which shine in the 
dark ; but they have merely a short rudiment of a 
tail. At the top of the engraving are represented 
two of these animals. One of them is preparing for 
a frolic, while his companion is still in deep slum
ber. I have observed this animal while it was asleep, 
and the engraving well shows its usual attitude. 

The slender loris is 10 inches in length. Its dental 
formula (t 1 f !) slightly approximates it to t�e .car
nivom, whose diet it shares. · Its greatest treat IS �nrds, 
which it seizes in the dark and devours the bram of. 
It is looked upon with an evil eye by the aborigines 
of the countries tha.t it inhabits. The Ceylonese catch 
the poor animal, and torture it most cruelly. •. The 
beautiful, large, bright eyes of the loris, "  say� '!en
nent, .. have attracted the attention of the abongmes, 
and it is for the possession of these that they hunt the 
animal. These organs entflr into the preparation of cer
tain love potions. In order to extract them, the natives 
hold the poor beast over a fire until the eyes burst. " 
The same author adds that the slender loris is so fond 
of birds' brains that, according to the natives, it will 
attack the pea fowl while the latter is asleep, quickly 
crutsh its skull with its teeth, and then feast upon the 
contents. Like the tarsier, the loris does not appear 
to be able to live in Europe, and those that an en
deavor has been made to introduce in menageries have 
died during the trip.-M. Maindron, in La Nature. 

• ' I a  • 
THE CYCLORAMA. 

cifull ? traced 
to the use of scenery by the Italians, two or three 
hundred years ago. They arranged, outside of their 
windows, scenes painted on canvas, that simulated 
extensive gardens. The. American inventor, Robert 
Fulton, is said to have exhibited a panorama in 
Paris in the beginning of the present century. This 
was probably paintings of a series of scenes on a 
continuous canvas wouI.ld on rollers, and caused to 
pass across the stage. The circular or cylindrical 
painting, properly called a ('yclorama, whose per
spective is a matter of special calculation, and which 
is celebrated for its illusive e1Iects, is more recent. 
It probably does not date back over fifty years. 

A cyclorama has, within a short period, been placed 
on exhibition in Brooklyn, illustrating the battle of 
Gettysburg. Irrespective of its artistic merits, which 
are very great, the technical details of its construc
tion and the solution in it by means of photography 
of the problems of cylindrical perspective alluded 
to above possess mnch interest. The painting is 
contained in a large circular building on the City Hall 
Square. 

The work covers a sheet of canvas four hundred 
feet long and fifty feet high. This is supported from 
the sides of the building so as to form a cylinder. 
A rail or beam of iron and wood combined is carried 
all around the upper part of the building like a 
cornice, resting on brackets. The upper edge of 
the canvas is .nailed to this. The cloth is first rolled 
smoothl v on an iron roller surfaced with wood, fifty feet 
long. This roller is about three feet in diameter. It 
is held vertically in a heavy framework that runs on 
tracks a r o u n d  
t h e b u i l d i n g .  
From the roller 
thus carried, the 
cloth is gradually 
paid out, eight or 
ten men being re
quired, lIoma . on 
top 8.!L��� 
h .. low _b. ". u. ot ... e 
roller, it is seized 
and held in pinc
ers by one of the 
operatives, a n d  
its edge is tacked 
to the c o r n i c e  
beam. 

This was carried out in this particular cyclorama so as 
to secure almost absolute accuracy. The landscape is 
really an artistic transcript of photographic views of 
the field. The artist went personally to the field of 
Gettysburg. On it he selected a point of view, �nd a 
small stage of the height of the proposed audIence 
stage was there erected. Around �he stage a line of 
pickets was driven in a circle whose radius w�s f�rty 
feet-less than one-half the diameter of the cylIndncal 
picture. The distance was measured from the stage as 
a centero From the top of the scaffold three identical 
series of ten photographic views each were taken. In 

PHOTOGRAPHING THE FIELD. 

taking them, the instrument was newly pointed for 
every view, so that the entire horizon was covered. Each 
series shows the whole field of view in all directions. 
The arrangements were .�ucl?:" that the line of pickets . . .  - , eries of photographs was 
taken for the foreground, focusing and exposure being 
adjusted for this special portion ; two otNer series, 
identical in all respects except that by their focusing 
and exposure they were devoted to middle distance and 
background respectively, completed the set. The only 
difference between the three series was in the focusing 
and exposure. Each view was divided up into squares. 
The canvas was marked off by corresponding divisions 
and the photographs were copied square �y square. 
This blending of the ten views and the aerial perspec
tive was a question of artistic achievement. The out 
lines were determined, to a great extenD, mechanically. 

The painting was done from scaffolds, of which a 
number were med of different heights. These travel 
on the same track that carries the roller frame. The 
painting is in oil, tinsel being occasionally employed 
with excellent effect. Bayonets or equipments and 
bursting bombshells afford instances of its use. The 
artist personally did practically all of the work, the 
sketching and artistic 'details, besides attending to the 
superintendence of his aids. 

The circular wall being thus covered, the foreground 
has next to be attended to. By platforms and earth 
this is built up irregularly and to a greater or Jess. ex
tent toward the center. Earth and sod cover the 
boards. Real trees, evergreens and others, with shrub-
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The illusion is simply perfect. No one could tell 
how much was painted or how much was real, Othl'lr 
scenes in the foreground are similarily treated, 

The result of the arrangement is that it is impossible 
to tell where the painting begins, it blends so perfectly 
into the actual foreground, 

The spectators occupy an elevated stage, access to 
which is by a gallery that runs under the scaffolding 
of the foreground, being completely concealed thereby. 
By winding stairs the platform is reached, and the re
sult. is that the spectator loses all orientation, and . can
not tell north from south. While looking at the 
'picture, he must live in its scene. �e�ther can he for� 
any conception of the size of the bmldmg. Although It 
is known that it is of moderat.e size, no approach to the 
true dimensions can be reached by any process of esti
mation. 

Over the spectators' stage a circular screen is sus
pended that shades it from the light that enters 
through the skylights. The spectators are kept, to a 
certain degree, in obscurity, while the daylight pours 
in upon the painting, especially upon its .upper �arts. 
The sky is thus lighted up, and a peculIar lummous 
effect, favoring the aerial perspective, results. At 
night a, number of electric lamps, suspend�d ar?und 
the screen and out of sight of the spectators, Illummate 
the painting. The arrangement is that of footlights 
r,eversed. The lights and the dynamos are of the Ball 
system. 

It would have been easy to have executed the paint
ing by the mathematical rules of cylindrical p�rspec
tive. By the photographic methqd, the necessIty for 
this was obviated. Had the ten photographs been re
produced without any blending, it is manifest that a 
ten-sided canvas would be . the theoretically perfect 
surface for their reception. But as it is, the artist has 
carried out the work so well that the perspective, aerial 
and linear, is beyond criticism. 

The canvas is imported from Belgium, none being 
manufactured in this country that would answer the 
purpose. It is nine yards wide, and the seams run up 
and down. 

The artist, Paul Philippoteaux, has been identified 
for many years with this form of art work. He was 
born in Paris, in 1846, studied under Cogniet and Ca
banel, and won great success as a historical painter. 
With his father he painted a cyclorama of the defense 
of the Fort of Issy, which was exhibited for. fourteen 
years in Paris. Some nine cycloramas have smce been 
painted by him, and the one we are describing is his 
fourth Gettysburg. . 

Many of ' the details of the present picture w�re ob
tained by him from eye-witnesses. T�e umforms, 
modes of carrying blanket�, and the detaIls of . harness 
and of minor parts of the scenery were studIed care
fully. In the foreground are scattered some real pieces 
of harness and similar objects, and they compare per
fectly with what is seen on the canvas. 

We also show one of the scenes from a sketch by M. 
Philippoteaux-the death of Lieut. Cushing. This 
episode occurred when Pickett had nearly reached t�e 
Union line. Cushing'S battery-the 45th U. S. Artil
lery-was all silenced with the exception of one gun, 
and he was mortally wounded and on the point of 
death. He managed to run his gun forward, and t�ld 
n�_� __ l UT�l-.l-. I_ �,� �_h�;rlh�� nf n' e College of the City 

-

of New York) that 
he would g i  v e 
them one more 
shobe He ftledldl5 
gun, cried out 
" Good by I "  and 
fell dead. This 
incident appears 
in the foreground, 
a n d  s e r v e s  t o  
establish the posi
tion of the specta
tors. The plat
form stands in 
the center of the 
Union line. 

Propac:atlon of 
Flies, 

This disposes of 
the upper edge. 
The lower edge is 
fastened to a cir
cle of gas pipe, 
that runs com
pletely a r o  u n d 

DEATH OF LIEUT CUSHING, 45TH: U. S. llRTILLERY, AT GETTYSBURG. 
Their particular 

office- appears to 
be the consump-

the building, and that is carried entirely by the bery, portions of fences, and the like are set about, and cloth. At every third foot a twenty-five pound weight tufts of grass, Wheat, and similar things, lend their aid is hung, to stretch the canvas. The effect of the to fill up the scene. The continuation of a road out of stretching is that the canvas loses the true cylindrical the canvas is colored to match the painting with brickshape ; its sides are no longer parallel, but curve dust and earth mixed. In this way a genuine landslightly inward, about one foot in amount, at the scape is produced. Lay figures cut out of board also center. Thus at the horizon line, the most distant appear. One curious instance is shown in the illustrapart of the scene, the painting is about a foot nearer ' tion. Two �en are .seen carrying a litter on. which a the vertical line, through the observer's position, than wounded man rests. The more distant soldier is in the foreground. In absolute distance f!.om his eyes painted on the canvas. The litter is real, two of its the difference is still greater . .  Owing to obliquity of handles passing through holes in the canvas. The the line of sight, the foreground, that seems so near at figure resting on it is made of boards in the most curihand, is really much further off than the horizon. ous segments, that seem to bear no relation to the final The next operation to be described is the painting. e1Iect. The nearer . bearer is cut out of a �at board. 

tion of those dead and minute animals whose decaying myriads would otherwise poison the air. It was a remark of Linnreus that three flies would consume a dead horse sooner than a lion Qould. He, doubtless, included the families of the three flies. A single fly, the Naturalist tells us, will sometimes produce 20,000 larvre, each of which, in a few days, may be the parent of another 20,000, and thus th/;) descendants of three :flies would soon devour an animal much larger than a horse. 
.. 4 _ ,  • 

To mix sulphur for making joints under engine heds, melt the sulphur in an iron ladle in the same manner as with lead ; only, cover the ladle, while melting, with a piece of iron to prevent fire. 
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CAPILLARITY AND HYDROSTATICS. 

T. O'CONOR SLOANE, PH.D. 

In the last issue a series of experiments in capillarity 
were described. The suggestion was made that the 
amount of vacuum determined by blotting paper 
could be subjected to a rough measurement by weigh
ing. In the cut we show ho'l\' this can be done. The 
wirieglass is supported by blotting paper and glass 
plate on a retort stand, the vacuum having been pro
duced in the manner described already. A loop of 
string hangs loosely below the body and surrounding 
the stem of the wineglass. A weight pan is suspended 
from itH foot. Weights are placed on the pan until 
the joint is broken. Their weight, added to the weight 
of the glass, water, and scale pan, shows the strength 
which the joint developed. The loose loop is designed 
to catch the "lass, and prevent it from spilling its 
contents, or falling and breaking. 

A simpie construction of the well-known Barker's 
mill is shown in the next il lustration. For base, a 
small tin pan is used. In the centet· of this a step is 
secured, which is shown in section in the right hand 
corner. It consists of a short piece of brass tUbing 
soldered to the bottom of the pan. A piece of glass 
rod, of corresponding diameter, has its end heated in 
a Bunsen burner or blow-pipe flame. While hot, a 
slight indentation is made in it by pressure with a 
pointed wire. Then the end is cut off, and dropped 
into the tube. 

The rotating portion of the apparatus is made of 
two pieces of brass tubing, soldered together so as to 
be open throughout, and carrying a up so ere on 
their upper end, communicating with their interior. 
Water poured into the cup will pour out from the 
lower ends. To the center of the cross piece a 'larpet 
tack is soldered, as a pivot to work in the glass step. 
Two pieces of bent glass tube, drawn to a point, are 
attached to the arms of the mill by India rubber 
tUbing. A brace, shaped like an inverted V, soldered 
to the rim of the pan, with a hole in its apex, supports 
the moving part in a vertical position. Unless an 
opening and closing bearing is used, the vertical arm 
mURt be passed through the hole before the cup is 
soldered on. Water is poured into the cup. It issues 
in a general tangential diJ'ection from the glass tubes, 
and the mill rotates with great speed in the opposite 
direction. 

The brass tubes should be of rather large bore, M to 
% inch. The glass jets must be adjusted in size by 
trial. Filing or grinding square across the ends will 
enlarge .them. 

This apparatus works by true reaction. It is not the 
pressure of the water against the air that is the ulti
mate cause of its rotation ; it is the mechanical energy 
in a horizontal direction that is impart.ed to the water. 
This acting at right angles to the cross arms generates 
an opposite reaction, that drives them backward. In 
a vacu\llP it will work faster t.han in the open air. 

CAPILLARY VACUUM. 

Jeitutiffe jmtritlU. 297 f 

Newtonian law of action and reaction. The centrifu- labor organizations. They maintained that a good 
gal force, it is said, assists in the rotation by increasing 
the pressure in .the ends of .the cross arms. 

Another of the classic experiments performed with 
home-made apparatus is illustrated in the cup of Tan
talus. The mythological legend of Tantalus, tor
tured in beholding food and drink spread before 
him, but withheld, gives it its name. A bottle is cut 
off so as to have about the proportions shown. This 
can be done with a hot poker or a piece of lighted 
" punk." A crack inust first be started. This can be 

BARKER'S MILL. 

labor organization was · a good thing ; but that a he
terogeneous mass of men engaged in divers occupa
tions could combine interests satisfactorily to form 
an organization which should serve all, and with 
equal justice, was very doubtfui. Until there was 
nothing more to be done for the Brotherhood, could 
they afford to become interested in other things 
foreign to their order ? They had no sympathy and 
could not co-operate with any �11ot�"Qf mep who bp'i9Q 
their claim far it on the principles that might is right 
and that the rich owe the poor a living. No man had 
a right to anything which he had not acquired hon
estly. 

There was no antagonism between capital alid labor, 
continued Mr. Arthur, but between work and idleness 
there had never been any other feeling. Most men of 
frugal habits were capitalists, capital being invested 
wealth, no matter how small. He urged upon the 
Brotherhood the desirability of life insurance, and 
recommended that its system be modified so as to 
allow members not so well off to take out policies of 
$1, 500, instead of $3,000, as at present. The Brother
hood's Life Insurance Association now had 4,444 mem
bers. Twenty·seven members had died during the 
year, and two had become disabled. Seventy-eight 
claims had been paid, amounting to about $230,000. 
He was sure that the labor agitation of the past six 
months would result .in good. What was necessary 
to settle the questions at issue was for both sides to 
give them full and fair consideration, which could 
only be reached by arbitrat.ion. 

The public would always condemn the willful de
strnction of private . property and the stopping of 
public business. During the Missouri Pacific and Texas 
Pacific troubles of last spring, the Brotherhood con

done by heating the bott.le at the angle between its ducted itself in a way worthy of praise in resisting 
bottom and sides and touching the place with It drop the threats and persuasions of the Knights of Labor. 
of water. A cr�ck thus started can be led in anf' This loyalty had shown the railroad companies that a 
direction by a hot iron or other heated body. In order contract entered into by the Brotherhood would not 
to have a guide by which to cut it straight, an India be violated, and the companies would not hesitate to 
rubber band may be sprung around it, and arranged make other contracts with it when the occasion 
in a true position. The cut must be kept an even called for it. Moderation, conciliation, and arbitra
distance from this. As a small protuberance will tion must rule in dealings between employers and em
almost certainly be left where the crack meets around ployed. Capital could not afford to be overbearing, 
the bottle, this may be broken off with the wards of a and ?a�or could not turn from peaceful channels with
key, in small fragments like fine sand. A file will re- out lIlJury. 
move the cutting edge, or fifteen minutes' grinding on ------�.�._i.�, •• ------

The Law a8 to Party WaU •• a plate of glass, with sand and turpentine, will bring 
it to a pretty true line, if the original cut was a A party wall In law is the wall dividing lands of dif
straight one. ferent proprietors, used in common for the support of 

A piece of glass tubing is bent as shown, is passed £Itructures on both sides. In common law, an owner 
through an aperture in a tightly fitting cork, and the who erects a wall for his own buildings, which ill 
cup is finished. A foot can be improvised from a cor- capable of being used by an adjoining proprietor, can

responding portion of another bottle, or may be not compel such proprietor, when he shall build next 
turned out of wood. to it, to pay for any portion of the cost of such wall. 

If water is poured into this vessel, nothing special On the other hand, the adjoining proprietor has no 
occurs until the bend of the siphon is reached, when right to make any use of such wall without· consent of 
it immediately begins to run out through · the bottom the owner, alid the consequence may be the erection of 
and empties the cup. Filling it to the point in ques- two walls side by side, when one would answer all pur
tion charges the siphon, which immediately begins to poses. This convenience is often secured by an agree
work, and continues until its lower opening within ment to erect a wall for common use, one·half on each 
the cup is exposed to the air. To make t.he eonstruc- other's land, the parties to divide the expense ; if only 
tion complete, a figure of Tantalus should be arranged one is to build at the time, he gets a return from the 
to cover the siphon, with his mouth a little above its other party of half what it costs him. Under such an 

bend. Then, as the water nearly reaches his mouth, agreement, each has an easement in the land of the 
it begins to flow away. 

The principle of this apparatus is used to explain 
the phenomena of intermittent springs. It is applied 
in sanitary engineering where it is desired to produce 
sudden or large flushes of water from limited supplies. 

Moulde or so-called Waring system of subsoil 

by a similar apparatus, a tis a , . 
entire length of drainage pipes. A small and con

tinuous stream of water may thus be made to supply 

a periodical flush of large volume for sewer pipes . 
. . . .. .. 

Brotherhood of i.oocomotlve Jj;nl/:lneer8. 

The annual convention of the Brotherhood of Lo

comotive Engineers bagan in New York, October 20, 

with a large attendance. 
The opening public exercises were held in the �e

tropolitan Opera House, which was crowded WIth 

delegates invited guests, and spectators. 

CUP OF TANTALUS. 

Chairm'an William H. Gurney opened the meeting 

with a speech of greeting to the guests, and then the 

Rev. Delos Everett, Grand Chaplain of the Brother

hood, offered prayer. Then Mayor Grace was intro

duced, and made a short speech welcoming them to 

It might, at first sight, seem that such a machine the city. This was followed by addresse� from Gov. 

would be of very low efficnmcy. But some have been Abbett, of New Jersey, and Rev. T. De WItt �almage. 

constructed that gave very good power, and the tnI" Grand Chief Engineer �rthur then made hIS a�nual 

bine is of the same category, working by true reaction, address, in which :he saId that now t�at the lIlt?l

and the bist results have been attained with it. Many lect, and also the ignoran�e, of the natIOn was kmt

flreworks act on the same principle, especially wheels ting its brow over the solutIOn of th� so-called. knotty 

and rockets. Hence it is to be supposed that these probleJp. of the nineteenth ?entury, tt WitS fittlllg t�at 

would work in a vacuum, were such a practical eX- j the Brotherhood, representlllg the unlmown qua�t�ty 

periment. The apparatus is named from Dr. Barker, \ of that problem, should meet . together. In descrtb

who invented it toward the close of the seventeenth iug it as the unknow� quantIty, . h,
e ��uld say that 

century. It may rank among the standard experi- \ some had tried.to eqUIvocate theIr pOSItIOn aud t�at 

ments in hydraulics, though its chief value for pur- of their executIve officer, because of the con�er:atlVe 

poses of demonstration is in its illustration of the stand taken and his utter refusal to treat WIth other 

other while the wall stands, and this . accompanies the 
title and descent. But if the wall is destroyed by 
decay' or accident, the easement is gone, unless by a 
deed such contingency is provided for. Repairs to 
party walls are to be borne equally ; but if one has oc
casion to strengthen or improve them for a more exten
sive building than was at first contemplated, he cannot 
compel the other to divide the expense with him. Iu 
some States there are statutes regulating the rights in 
party walls, and one may undoubtedly acquire rights 
by prescription on a wall built by anothel', which he 
has long been allowed to use for the support of his own 
structure.-Building. 

© 1886 SCIENTIFIC AMERICAN, INC



298 Ititufifi t ltntritau. [NOVEMJlJER 6, 1 886. 
;ElfGIlfEEBIRG I1fVElfTIONB. structlon and combination of parts in a firm and easily OW BOOKS AND PUBLIOATIONS. · 1· Iron Planer, Lathe, Drill, and other machine tools of 

An automatic car couplin. g has been 8djnsted table, In which the extension leaves can be THE TilEORY.AND PRACTICE OF SURVEY� modern design. NeWHaVen �g. Co., New Haveu, conn. 
. readily pushed In and drawn out, and will be firmly lNG • .  Bv J. B. Johnson. New York : Send for catalogue of SCIentIfic Books for sale by 

patented by Mr. Joseph D. Majors, of Bragg's, Ala. In supp' orted and held securely in place In either positIon. J h W�'l & S I Munn & Co 861 Broadway N Y Free on application 
the drawbar is plvoted a spring.acted catch. having a 0 n 1 ey ons. . ., , "

. 
• 

rib adapted to en""ge the couplln� link, and combined A dauber for blacking brushes has been Th' rk while .practically adapted for the nee of ' Supplement Catalogne.-PersonB In pnrsnit of infor • ... - .. lS WO , . . . mation of any spec1al englneerlng, meohanlcal. or soleu-therewith are chains and levers for disengaging the catch patented by Mr. Moreland M. Dcssau, of South Fram- surveyors and engineers generally, 18 especlally deslgned tlllo subject can have catalogue of contenta of the SCI-.from the link when desirable, this 'coupling being also Ingham, Mass. It consists of a brush formed of bristles tor the use of studenta in engineerinl[. It treats very IINTIII'IC �ERICA.N SUPPLEMENT sent to them free. 
readily used In coupling with other cars having the or- clamped in an annular space, with an adjnetable ferrule; elaborately of the adjnetment, use, and care of Instru.. The SUPPL*ENT contains lengthy articles embracing 

. dlnary link and drawbar. surrounding the body of the dauber or brush and adapt· ments, of topographical surveying by the transit and the whole range of onglneerlng, mechaniCS, and physical 
A steam engine has been patented by ed to sustain the bristles, the improvement being also stadia, hydrographic, mining, and city surveying the solence. Address Munn & Co .. Publishers, New York. 

Mr. Desire F. A. Decaix, of Paris, France. The inven. applicable to stencil and other stl1f brushes. measurement of volumes, geodetic surveying and pro· Curtis Preesure Regulator and Steam Trap. See p. I42. 
tion relates to the valve arrangement, a rotary or rock· A platform for trucks has been patent· jection of maps, map lettering, and topographical sym- Wrinkles and Rectpu. Compiled from the SOIENTI. 
Ing plug or cock being employed in combination with ed by Mr. Thomas Wright, of Jersey City, N. J. This boIs. The book is profneely illustrated, and has numer- FlO AMERICAN. A collection of practical suggestions, 
a steam jacket surrounding the cylinder, and divided invention consists principally in the employment of ous valuable tables. processes, and directions, for the MechaniC, Engineer, 
into two compartments or chambers by a central par· double Inverted arch bars, for holding and supporting THE SURVEYOR'S GIUDE AND POCKET Farmer, and Housekeeper. With a Color Tempering 
tition, the steam cylinder having at both ends holes or the forward ends of the crosspieces.of .the platform, TABLE BOOK. By B. F. Don. New Scale, and numerous wood engravings. Revised by Prof. 

V N t d Thurston aud Vander Weyde, and Engineers Buel and notches for the admission and exhaust of steam. whereby the platform is made lighter and cheaper than York : D. an ... os ran • Rose. 12mo, cloth, P.OO. For sale by Mnnn & Co .• 861 
A feed water cleaner has been patented ordinary platforms, while being stronger and less liable This little hand book quotes very liberally of United Broadway, New York. 

by Mr. James T. Bryant, of Richmond, Va. This In· to sag. States law and the decisions of the Supreme Court on Iron and Steel Wire, Wire Rope, Wire Rope Tram. 
vention covers an Improvement on two former patent- A scaffold clamp has been patented by points tonching surveying, and gives in very plain style ways. Trenton Iron Company,. Trenton, N. J. 
ed Inventions of the same inventor, and provides a con· • Mr. Charles Whittingham, of Toledo, Ohio. It has a a good deal of practical information on matters not usu· Pat. Geared Scroll Chucks, with 8 pin1()ns, sold at same 
strnction by which the sieve for stopping sediment may I roller and croBspln arranged In a slot of the clamp ally treated of in books on surveying. prices as common chncks by Cushman Chuck Co., Hart-
be cleaned by the steam from the injector when the lat· block, so that they are not likely to be damaged by TOPOGRAPHICAL DRAWING AND SKETCH- ford, Conn. 
ter Is pulled back, and by which both the water inlet rough handling of the clamp, the device being one sup.. lNG, INCLUDING ApPLICATIONS OF The Improved HydrauliC Jacks, Punches, and Tube 
pipe and the injector feed pipe may be drained. porting the lateral bearers . for scaffold fioors on the PHOTOGRAPHY. By Lieutenant Henry Expanders. R. Dudgeon, 24 Columbia St., New York. 

A car coupling has been patented by sca�old 
n
posts. and being especiaIly calculated to be ef- . A. Reed, U. S. A. New York : John Hoisting Engines, Friction Clutch Pulleys, Cut'oil 

Mr. Albert H. Boles, of Hudson, Mich. In connection fective a d safe. Wiley & Sons. Couplings. D. Frisbie & Co .. 112 Liberty St., New York. 
with a vertically slotted drawhead having a bridge Is a A boiler for steaming food has been The author of this work Is assistant profesRor ()f draw· Tight and Slack Barrel Machinery a specialty. John 
combined hook and link mounted pivotaIly within the patented by Mr. Le Roy' S. Bunke.r, of Valton, Wls; ing at the United States Military Academy, West Point, Greenwood & Co., Rochester, N.Y. See iuus. adv., p. 28. 
drawhead, a shaft with arms and crank arms, and a fiex· This invention provides a slntple and. convenient form ..and here gives the best methods of drawing and sketch· Engineers, capitalists. D1ustrated working models 01 
ible connection between the arms aud the pivotal shaft, of boiler for making steam, whIch can, by an outlet ing as practiced there and in the principal topographical mechanical Inventions. Gardam & Sons, 96 John St., N .Y. 
whereby cars may be coupled or uncoupled without it pipe, be supplied to a vessel containing 'food to be schools of the country, commencing with the most ele· Catarrh (}urell. 
being neceesary for trainmen to enter the space between steamed, the water tank for the supply being connected mentary detalls. The book'is a handsome quarto, illus- A clergyman, after years of suffering from that loathsome 
them. by a pump with a coil which runs through the fire box irated with many plates. disease, catarrh, and valnly trying every known remedy, 

A devl'ce for preventing the explosion and into the maln water cOlDpa.rtment of the boile.r.
. THE. '  CIVIL ENr.1.INEER'S FIELD BOOK. at last fouud a prescription which completely cured and 

,. saved him from death. Any snfferer from this dreadtul 
()f steam boilers has been patented by Mr. Bendix A car starter and brake has been pat- . By Edwal·d Butts. New York : John dlsease sendlnll a self-addressed stamped envelope to 

e I z Prussia, Germany. It consists in a ented by Messrs. Thomas Cox and Tkomas Cox, Jr., of Wiley &, Sons. Dr. Lawrence, 212 East 9th St., New York, will receive 
plate of su ta e Yle n , Is Is a handbook prinCipally of tables, intended to the reCipe free of oharge. 
Ing In the boller, and adapted to be bent or fiexed out· start and stop the car are controlled.by a single lever,and save the time of the . engineer in making mathematical Lick Telescope and all smaller sizes'built by Warner 
ward at a:certsin steam pressure, so the steam will escape the main object of the Invention Is to entirely dispense field calculations. The formul81 are comparatively ar. & Swasey. Cleveland, Ohio. 
before the bursting pressure is reached, a rubber or with the nse of springs, the parts being so arranged that ranged In a systematic manner, and it has been sought !!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!! 
other "lastic packing being need between the plate and the starting mechanism may be employed' time after to make the problems general, so they ' wIII cover any 
the boiler shell. tlnte In quick succession, should the load upon the car case that may arise in ordinary pract.ice • 

• e • be excessively heavy. A Forthcoming Book on Aluminum. 
MEOHANIOAL INVENTION. An automatic grain weighing and regis- Meesrs. Henry Carey Baird & Co., of Philadelphia, have ' 

A· tering apparatus !as been patented by Mr. Curtis L. in press a volume exclusively devoted to aluminum, its . noib and key has been patented by od C b' ed I' d "" Burgess, of Wo huH, TIl . om m with a cy m er history, occurrence, properties, metaHurgy, and appli. 
Mr. John H. Robison, of St. Joe, Pa. The key has an having two compartmenta and trunuions, with pivoted cations, including ita alloys. The work will be a 12mo eye at one edge pf Its wider end, and combined there· arms supporting the cylinder, is a weighing beam con· volume of over 800 pages, and Is edited by Mr. Jo. with is a gib having a threaded shank received In the nected with the pivoted arms with a sprocket wheel seph W. Richards. The cheapening of the production of eye of the key, with a nut and jam nnt for forcing the having two pins on its face, and a lever operated by the this metal that has been already effected, by the nsa key luto its place, the object being to obviate the pres- pins on the sprocket wheel and. connected with the re- of electricity, and the possibility of still further lessen. ent disadvantages in adju�tlng connecting rod boxes gistering device, with other novel features. ing its cost, cause great public interest to attach to and other parts of machInery by tapping them In one 
direction or tho other with a hammer. A cable grip has been patented by Mr. every addlti()n to our knowledge of the subject, and 

Thomas O. Cooper, of Wilmington, Del. This inven- this book will undoubtedly be welcomed by a l� 
tion covers an Improved construction, combination, and number of chemists and metallurgists. • • •  

AGRIOULTURAL INVENTIONS. arrangement of parts of a grip for street cars moved by 
A cultivator has been patented by Mr. an endless cable, the arrangement being such that the 

James B. Scantlin, of Fairview, Kansas. It is designed cable can at any time be quickly dropped from the 
for plms planted In roWIl in fields, nurseries, and gar. clamping jaws, or be as readily picked up thereby, the 
dims, and, while simple in construction, is intended to jaws being of soft metal, which can be readily removed 
out up ail the grass and weeds between the rows and and replaced when they become worn. 
ICl,lve them upon the top of the (ground to be killed by A hub attaching device has been pat-the sun. ented by Mr. Walter A. Clark, of Chicago, Ill. The 
' . A combination plow has been patented apparatus is so arranged that the wheel may be removed 

by Mr. William H. Stanly, of Qultntan, Ga. The con. by imparting a slntple turn to the hub cap, which will 
strnction Is sl1ch that the plow can be readily adjusted be returned to ita normal position by the action of a 
to work'ilS a single or donble plow, and can be guided spring, so that when the hub Is slid upon the axle the 
and' controlled as easily as an ordinary single plow, 'parts will be in position to permit the automatic action 
whether working u'pon level ground or on ground of thp. retaining device, the construction being cheap, 
planted in ridges, being fitted alike for preparing the efficient, and durable. 
land and cultivating the plants. A rack collar for the tempering wheels 

A gang hoe has been patented by Mr. of pug mills has been patented by Messrs. George S. 
Franklin T. Gilbert, of Walla Walla, Washington Ter. Adams, James Roach, and Einler A. Sherwood, of Ron
it Is intended especially for use In destroying weeds, dout, N. Y. The collar is made In two parts, hinged to· 
an!!: its construction IsIsuch that the hoes may be run gether and adapted to be held In place upon the bush· 
below the ground snrface at any desired depth, which ing or hub of the wheel by a bolt or screw, so that, by 
may be regulated by the mechanism, and that, as the removing the screw, the collar may be easily removed, 
weeds are cut oil and killed, the soil is raised as it and as easily replaced without removing the tempering 
passes over the rear ends of the hoes, and is thus effi. wheel from its shaft or axle. 
�iently' broken up and pulverized. A shaking apparatus has been patent-

• • • ed by Mr. Charles Collins, of Doctor Town, Ga. It is 

MISOELLANEOUS mVENTIONS /' a� apparatus for mixing liquids, �d, in connection 
. ' WIth a frame 01' plate huvlng an opemng, has a movable 

A log bunk for saw milts has been pat- plunger rod, and other novel features, whereby a tray 
� JIr • .aDo. � .. '01 Butler, Ind. It is may be revolved to hrW'" _dl!lo"m+"ruliptaCles holding 
J\1.R.r1p. �.n hP n Q .o.�. t .... ... ....... _ _ _  c._-:-_ ·-.I.6. .... u· ,vvLJ.J. �uu8 or the sugar, lemon, cracked ice, etc., in convenient position log may �.thereby, at the same time, thrown against for nee in mixing drinks. the head blocks of the saw mill carriage. • 

Tk6 charge for lnaertion under tMB head is One Dollar 
a linefor each insertion ; alxYut eight '1.Oorti8 to a line. 
.A.llverti8emtmtB muat lie recei1J61l at pulJlication qjJIce 
as early as ThurBlla1l flW'ffling to !J11P6ar in fllia!t iBBue. 

OlarlT1/llllt (Jof,ony 
01l'ers great Inducemeuts. Seud for free illustrated Cir
culars and maps. J. F. Mancha, Claremont, Va. 

Small Metal Goods of every description made to order. 
Die work, etc. E. C. Ivins, 528 N. IOth St., Phlla., Pa. 

Economic Gas Engine, cheap. W. Lewis, Corry, Pa. 
Wanted-the address of manufactnrers of latest im· 

proved machinery for working Amerlcau aloe and heue
quen, and for,cordages and bags. please send all Inform
atlon A. N., 2002 Sacramento St., San Frauclsco, Cal. 

Machinist Foreman wanted who can handle fifty men 
to advantage and Increase their production by latest Im
proved ways of dOing work. Address P., care of Wil
kinson & Co .. 362 Atlantic Ave., Boston, Mass. 

Friction Clutches from $2.25 on. J. C. Blevney, New-
ark, N. J, 

. 

HOIUIell's JJJngineer's PoCket-BooTe. By Charles H. 
HasWell, Civil, Marine, aud Mechanical Euglneer. Giv
Ing Tables, Rules, and Formulas pertaining to Meehan" 
lea. MathematiCs, and PhysiCS, Architecture, Masonry, 
Steam VesselS, Mll1s, Limes, Mortars, ceme:�. � .. IlW 
_es, leather, pock8t-bo� - . 
II l .& Co 8Rl 'Rl"OP ........... .... : '!I.T _ _ '.,. � _I .. 

WHoaworlilng Machinery of all kinds. The Bentel & 
Marlledant Co., 116 Fourth St., Hamilton, O. 

Engines and bOilers, � to 4 H. P. Washburn Engine 
Co., Medina, O. ' .  " . 

. 
. .  A tannmg process has been patented A bIcycle has been patented. by Mr. AI- by Mr. James T. Rhyne, of Durant, Miss. After pre- .A CatechJiJm on the Locomotive. By M. N. Forney. 

bert. K. ' M�Murray, Of. B�oklyn, N. Y. The" main driv- para.tion in much the nsual way, the tamtlng is effected 
With 19 plutes, 227 engravings, and 000 pages. *2.50. Sent 

ing wheel lS mounted m a.peculiar manner, und arrllnged with a mixture of water, gambier, salt, sulphuric acid, ��:;::�! Of the price by Munn & Co., 361 Broadway, 
to be drlv�n at an accelerated rate of speed by treadles, and saltpeter, then beaming by hand or passing through a/.Tanged m .a novel �nner, co�ected to the cross bar preesure roHers, immersing in lye water, and again In 

Guild & Garrison's Steam Pump Works, Brooklyn, 
oUhe

.
machine .by elastic or spring bands. fresh water ; after the hides are dry, they are treated 

N. Y. Pumps for liquids, air, and gases. New cataloorue 
now ready • 

. A. rein holder has been patented by Mr. with boi1i�g ho� fish oil and beeswax on the grain side, 
Wlll1an1 D. Taber, of Rockville, R. I. It is made of a and a bollmg miXture of tar, tallow, fish oil, and bees. The Knowles Steam Pump Works, 44 Washington 

h St., Boston, and U3 Liberty St., New York, bave just is-single piece of wire bentlto torm loops by which the de. wax on t e fiesh side. sued a new catalogue, in which are many new and 1m-vice i� caught upon the dashbOard, and loops in which A scavenger mechanism for spinning proved forms of Pumping Machinery of the Single and 
t?e rems may be inserted and held to pla�e by the ten· and drawing machines has been patented by Mr. William duplex, steam and power type. This catalogue will be 
Slon of �he wire, thus making a double automatic clamp. A. Delnlage, of Lowell, Mass. It Is a device for col1ect- mailed free of charge on' application. 
Ing deVlce. . Ing the broken ends of the yarn, and the waste produc. PreBBes & Dies. Ferracute Mach. Co., Bridgeton, N. j. 

. A cloth winder has been patented by I 
ed by the usual drawing rolIs, and condUcting them Concrete Apparatus, etc. Ernest Ransome, S. F., Cal. 

Mr. Albert Brown, of Mendocino, Cal. The object of away, so that they do not become entangled with the Nickel Platlng.-Sole manufacturers cast nickel an. the invention is to improve the action or working of I other threads, 8 pair of rollers being arranged to receive odes, pure nickel salts, pOlishing compOSitions, etc. *100 b�lt-snpporting devices, the spindle bearings having a the broken ends a�� a pnenmatic tube to receive t�e "lAttle Wonder." A perfect Electro Plating Machine. 
sltding arrangement, and there being special proviSions �aste from the aUXiliary rollers, there being also a frlc- Sole manufacturers of the new Dip Lacquer Krlstallne. 
for measuring the cloth 'as it plIBBes over the reel; with tJon ,�.Oller to generate electrIcity to draw the broken Complete outllt for plating, eto. Hanson, Van Winkle & 
numerous other novel features. thre&ds and waste. Co., Newark, N. J., and 92 and IK Liberty St., New York. 

HINTS TO CORRESPONDENTS. 
Names and Address must accompany all letters, 

or no attentIon will be paid thereto. This is for our 
informat!on, and not for publication. 

ReCerences to former articles or answers should 
give date of paper and pa� or number of question. 

Inquiries not answered ill reasonable time should 
be repeated; correspondenta will bear in mind that 
some answers require not a littIe research, and, 
though we endeavor to reply to all� either by letter 
or in this department, each mnet 1a.I<e his turn. 

Special Wrlt1en InCormatlon on matters of 
personal rather than general interest �annot be 
expected without remnneration. . 

Sclen&Ulc American Supplements referred 
to may be had at the office. Price 10 centa each. 

Ho oks referred to promptly supplied on receipt of 
price. 

Mineral s sent for examination should be distinctly 
marked or labeled. 

(1) S. N. M. asks : Would you k;indly 
Inform me ' what would the the lightest. smallest, and 
most economical battery which would produce a per
manent white Incandescence in an exceedingly fine 
platinum wire, two to three Inches in length f Please 
say at same tlnte if there is any danger of fnsion of the 
wire. A. Two or three good bichromate cells would 
answer for heating the wire. There would hurdly be 
any danger of fusion, unless with more battery than 
the above. It all depends on the thickness of the 
wire and on Ita length. 

(2) F. F. asks : 1. Is the film of the 
soap bubble aIr·tlght or full of holes Uke a sieve ? Does 
the bubble grow smaller just before breaking? A. It 
Is air·tight, except as regards its power of dissolving 
the gases of the air and giving them off again. It does 
not grow smaller before bursting. 2. What good does 
i� do to wash 0PS1Ql.f'H for PM ip t);1e lime Habt? A 
if washes out any particles of chloride of potassium 
that mIght be carried:over and would tend to deteriorate 
. , . " . •  _ - ,  .. _- 9 "' ... r ........ ngc .. oimple device to burn gasoline vapor for ilIumination by having it forced through pIpes, the lsame as house gas' Please tell me how toJ carburet. the vapor, and give a simple blower. A. Weadvise you to correspond with L. J. Marcy, 1840 Chestnut Street, Philadelphia, who has experimented in thiS: direction, and is an authority on lantern work. The 'vapor Is 'the carburetIng agent; you do not carburet it. 4. Is there a work d�voted to physical experime�ts projected by the magic lantern, such as tank proJectIons, etc. , Would you suggest a list of them.for the benefit of lecturers? A. Dalbear's Art of Projection, which we can supply for $1.50. The list of experiments is endless. Queen & Co., of 924 Chestnut 

Street, Philadelphia, show such apparatus in their illustrated catalogne. Correspond with them. Ii. How can I condense the oxhydrogen fiame to the smallest pos. sible point for the microscope, What condensers do I need, and how shall I arrange them' A. You want strong light, not necessarily the smallest. Use 4� luch. plano-convex condensers, placed fiat sides out • 
ward, determining their distance from light by trial. 

(8) C. W. M. asks what the coils I 
are wound on, in the apparatus for demagnetiz;tio� 
of watches. given in SCIENTIFIC �ERIOAN of October 2, 1886' A. Pasteboard, wood, or any non.metallic 
substance may be used to construct the hollow core. 

A cOInposition for tannI'ng hag been A process of manufacturing colored re-
" TelI me not in mournful numbers 

" Life Is but an empty dream." patented by Mary Sutherland, of Diamond. Mo. It con. lief impres
.
sIons on sheet metal has been patented by And yet it U, when all the marrow Is taken out of it by sist.s of extract of cockle burr, terra .japonica, and ex. , Me�rs. Frledmann Priest�r �nd Otto Weidemaim, of some dread disease like consumption, that, neglected, tract of h�mlock, with commercial sulphuric acid. in. B�rlm, G�any. . It c.0nslsts III coating the sheet metal , means certain death ; catarrh and bronchitis, both dis

watllf, the mixture being prepared and used in ·a man. WIth a speclfied Isolatmg coat, on which is painted an treeslng, and often leading to consumption, or like liver 
ner specified, and desIgned to effect the tanning of el�tic backw:ound, capable of absorbiug oolors, on complalnta or SC�Ofnla, which too often make those af-

(4) J. E. Z. asks the best material for 
making a mould, and what metal will run the finest for a large button with a very fine engraving, regardless of color, one that will not frost or blister; A.  Use steel, copper, or brass for the mould, and type metal for the button. 

all kinds of hides and skins quickly and thoroughl WhlCh the deslred pattern is placed, whereby the metal liIeted feel that bfe Is empty. But these can all be oured. 
. y. plates can be pressed into reUefs without displacing the The use of Dr. Pierce's " Golden Medical Discovery," A revolving extension table has been coloring tnatters, and the colors will not be afterward 

�
,
he great bl?Od, IUng'

,
:md liver remedy, does away with 

patented by Meesrs, David and W. H. Harry Fauber, of . alfeoted by chemical actIon of their constituents with 
mournful .numbers, br4lgs back lost health, and fills 

Marshfield, ·Ind. · Thll invention cover. a novel con- the metal. =:;� dreams of happln8lB and prosperity, Drng� 

(5) G. F. C. asks what effect common 
brown sugar, mixed In a compound in the proportion of 10 pounds to 50 gallons of water, will have on the steel in boilers. A. It wUl have no effect on the steel of the bOilCl'l, but wW collect the sediment In cakee. 
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which are liable to settle upon the fire sheet, lind cause 
it to burn or bulge from overheaiing. See Davis' work 
on boiler incrustation, which we can furnish for $2.00. 

(6) J. L. D. asks the best method of 
raising a large quantity of water by windmill a short 
distance, say 6 or 8 feet, for irrigation. A. A common 
lift pump with a cylinder equal in capacity to the power 
of the windmill is the most economical. 

(7) T . ..T. �. asks whether the ordinary 
photograph camera will answer for taking tin types. 
A. Y �s. but you require a special plate holder. 2. How 
are tin types made? A. The prepared plate; which may 
be purchased from dealers in photo materials, is coated 
with collodion, then immersed in a sensitizing nitrate 
of silver bath, and while wet exposed in the camera. 
Development is made by fiowing the plate with a solu· 
tion of sulphate of iron and acetic acid. It proceeds 
rapidly. The plate is next washed, and the nnacted 
upon silver is dissolved off by immersing the plate in 
a bat.h of cyanide of potassium. After fixing it is 
slightly washed. rapidly dried over a spirit lamp. slight· 
ly colored with dry colors, varnished by fiowing. and 
is ready for delivery. Tin types can be made out of ' 
doors. The position of the picture is always reversed. 

(8) M. W. ·-There are always openings 
or persevering, energetic men in every branch of engi

neering in the United States, as well as in Great Britain. 
We do not know that there is a choice among tile many 
branches. The name apprentice is now scarcely known 
11 the United States. The English system is not prac
iced here. Young men enter engineering establish. 

ments on a business basis of nsefulness. Onr techni-
cal schools manufacture theoretical engineers by scores, 
who then have to travel the practical road by business 
employment with engineering firms. 

(9) J. S. M. dsks the cause of a bird gun 
eading. How does it affect the �hooting, and what 

is the simplest receipt for removing and preventing it, 
by one in the country ? A. The leading is caused by 
the friction of the shot on a dry barrel. A grElMY wad 
will prevent it. A fine steel scratch brush with oil 
will remove the lead. Such a brush may be purchased 
of any gnusmith. 

(10) W. B. D.-Scouring brick may be 
made by mixing sand with a small percentage of clay 
and baking. The quantity and heat required may be 
easily ascertainedby trial. Mucilage and gums may 
be used, but they are not equal to clay as a cement for 
scouring brick. A very small portion of Portland ceo 
ment might be made available, to avoid the baking 
process: 

(11) A, H. B. asks how to make a paper 
mould for stereotyping. and how to make it so that it 
will stand heat without breaking apart. A. See SCIEN' 

TIFIC AMERIOAN SUPPLEMENT, Nos. 310, 191. Also 
Wilson's book on stereotyping, $2.00, which we can 
furnish. 

Ititufifit �mtritau. 
INDEX OF INVENTIONS 

For which Letters Patent oC the 

(Jnlted State. were Granted 

October 19, 1886, 
AND EACH BEARING THAT DATE. 

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

Cup. See Tea or coffee cup. 
Curtain fixture. Bull & V izey. . . . • . . . . . .  . .  . .  . .  . .  . . . . .  351.308 
Cutter. See Bark cutter. Bolt cutter. Harvester 

cutter. 
Dead centers. device for overcoming, R. E. L. 

Holmes! . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 351,323 
Dental drlll. W. S. Bigby. . .  . . . . . . . . . . . . . . . . . . . . . .  351.153 
Dental matrix. W. B. Mlller . . . . . . . . . . . . . . . . . . . ... . . . .  8,';1.065 
Denti.t's arm rest. B. H. Teague . . . . . . . . . . . . . . . . . . . .  351.079 
Desk. A. Sanders . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 350.997 
Digester, lInlng for. A. D. Little . . . . . . . . . . . . . . . . . . . . 351,330 
Dishes, packing wooden, E. M. Thompson . . . . • . . . .  351,006 
Door check, I. Breckner . . . . . . . . . . . . . . . . . . . . . . . .. . . . . .  351.158 
Door sill. E. H. Foster. . . . . . . . . . . . . . . . . . . . .  . . .  . . . .  . . . . 351.260 
Doors. air and water tight threshold for, H. A. 

Holst . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 350,931 
Acids, production of betanaphthol.dlsulpho, F. Doors, mechanism for operating engine house, A. 

Kruger . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 351.056 Coleman . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .. . . 350.918 
Alarm. See Temperature alarm. Dowel pins. machine for making, C. F. Stewart . . . . 351.292 
Aluminum chloride. producing anhydrous, C. }j'. Dress shields, die for making seamless, A, J. His. Mabery . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  351.1&1 cott (r) . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . ... . . .  10,772 Annunciator. C. H. Dowden . . . . . . . . . . . . . . . . . . . . . . . . . 351.009 Drier. See Clothes drier. 
Armor and con.tructlng the same, compound Drill. See Dental drill. Grain drill. Rock drill. 

steel, J. A. Tobin . . . . . . . . . . . . . . . . . . . . . . . . . . . . .. . . . . 351.297 Dust collector, B. A. Davis . . . . . . . . . . . . . . . . . . . . . . . . . .  351,023 
Armpit shield, I. B. Kleinert. . .  . . . . . . . . . . . . . . . . .. 351.269 Dust pan. N. T. Folsom . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  351,316 
Atmospheric engine, C. W. Weiss . . .. . . . . . . . . . . . ...  351,081 Eaves trough hanger. W. C. Berger . . . . . . . . . . . . . . . . .  350,909 Axle and box for wheels, L. Steinberger . . . . . . . . . . .  350.950 Ejector or Injector, H. P. Tenant . . . . . . . . . . . . . . . . . . . :l51,005 Axle. vehicle, W. I. Stillman . . . . . . . . . . . . . . . . . . . . . . .  351,295 Electric'conductor, E. D. McCracken . . . . . . . . . . . . . . 351,191 Band. box, C. S. Hall . . . . . . . . . . . . . . . . . . . . . . . . . . . ... . . . .  351,048 Electric conductor.lunderground, E. D. McCracken 351.193 
Bark cutter, B. Holbrook . . . . . . . . . . . . . . . . . . . . . . . . . . . .  351.178 Electric currents. distribution of, E. '1·homson . . . . 350.953 
Blt-ometrlcal evaporometer. A. Bonino . . . . . . . . . . . . 3,';1.091 Electric .IDachine regulator. dynamo, N. Tesla . . . .  350,954 
Bath tub, sectional, M. S. French • • . . . . . . • • . . . . . . • • •  351.108 Electric machines and electric motors, commuta· 
Bed. folding, C. W. Green . . . . . . . . . . . . . . . . . . . . . . . .. . . . 351,820 tor for dynamo, P. Diehl. . . . . . . . . . . . . . . . . . . . . . . . . 351.167 
Bed. invalid, I. D. J ohnson (r) . . . . . . . . . . . . . . . . . . . . . . .  10.778 ElectriC motor. H. Walter . . . . . . . . . . . . . . . . . . . . . . . . .. . . 351,229 Bed lounges. locking leg for, W. H. & O. B. John· Electrical conductors. machine for covering, E. 

son . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . ... . . 351,034 D. McCracken . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 351,192 Bedstead, S. M. Hubbell . . . . . . . . . . . . . . . . . . . . . . . . .. . . . . 351,055 Elevator. See Harvester elevator. Bedstead. metallic. H. Beuttell . . . . . . . . . . . . . . . ... . . . . 351,038 Elevator cars. fan attachment for. F. Sasse . . . . . . .  · 350,&17 Bedstead. sofa. Haralson & Anderson . . . . . . . . . . . . .  351.029 Emery wheel for wet grinding. F. Kampfe .t at. . . . 351.180 Bell. door, Bales & I,eeson . . . . . . . . . . . . . . . . . . . . . . . . . . . 351,245 Engine. See AtmospheriC engine. Rotary en' Belt, electri;,- H. W. Watkin�.::::::::::::::::::: .::: 351:233 glne. Traction engine. 
Beverages, apparatus for making carbonated, H. 

I ;�:�::pc.:'�!:;�.� . .!"���::. . . ;�: .�: �::::.:�.:,;:: :.::. 351.1Gi 

Robertson . :  . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .. . . . .  951.126 Richards . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  351.2&1 
Bicycle, A. K. McMurry . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 351.118 Evaporating pan for salt. etc., G. H. Smith . . . . . . .  350,999 
Bicycle saddle, I,. S. Copper . . . . . . . . . . . . . . . . . . . . . . . . . 351,251 Exercising machine. L. W. Conkling . . . . . . . . . . . . .. . .  351,311 
Bicycle stand. A. J. Philbrick . . . . . . . . . . . . . . . . . . . . . .  350,990 Exercising machine. J. M. Keating . . . . . . . . . . . . ... . . . 350.932 
Bit. See Bridle bit. Extension table, revolving, D. & W. H. H. Fau· 
Bitters, J. H. Gwlngs . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  350,938 ber . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . ... . . .  351.101 
Blackboards, composition for, A. Lilley . • • .  ' "  . . . . 351,829 Extractor. See Stump extractor. 
Blacksmith'. shears, J. W. Devero . . . . . . . . . . . . . . . . . .  351,024 Face protector, A. L. Britton . . . . . . . . . . . . . . . . . . . . . . . . 351.248 
Blank creasing mechanism, F. H. Richards . . . . . . . .  351.288 ]j'are box, Wherry & Rottaken . . . . . . . . . . . . . . . . . . . . . . 351,011 
Blanket or simIlar article, R. G. Henry . . . . . . . . . . . . . 351,081 Feed water cleaner. J. T. Bryant . . . . . . . . . . . . . . . . . . . .  350,910 
Blasting plug, H. F. Learnard . . . . . . . . . . . . . . . . . . . ... .  351,273 Feed water heater, J. Klrkaldy . . . . . . . . . . . . . . . .. . . . . .  351.182 
Block. See Printing block. F'ence, J. Baines . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  351,244 
Blotter, A. S. Johnston . . . . . . . . . . . . . . . . . . . . . . : . . . . . . . .  351,266 Fence. C. Hanika . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .. . . . . 351.050 
Blowpipe and lamp, combined. A. C. Frleseke . . . . .  351,318 }j'ence, J. E. Hinkle . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  351,082 
Board. See Bosom board. Fence machine, C. F. Bartling . . . . . . . . . . . . . . . . . . . . . . . 350.967 
Boller. See Steam and hot water boiler. Steam )j'ence post. J. Coder . . . . . . . . . . . . . . . . . . . . . . . . . . . .. . . . .  350,973 

boiler. Fence post. S. T. McDougall . . . . . . . . . . . . . . . . . . . . . . . . . 351.1&1 
Boller for steaming food. L. S. Bunker . . . . . . . . . . . . . 351.0&1 Fence. railway. J. A. Cooley . . . . . . . . . . . . . . . . . . . . . . . . . 351.096 
Bolt cutter. H. S. Pullman . . . . . . . . . . . . . . . . . . . . . . . . . .  351.339 Fencing machine. G. L. Sutton . . . . . . . . . . . . . . . . . . . . . .  351.078 
Boot or shoe, W. T. Martin . . . . . . . . . . . . . . . . . . . 351.186. 351,187 Fertilizer distributer, T. L. Allen (r). . . . . . . . . . . . . . . .  10.771 
Boot. or shoes. tackpuJIlng and sole trimming Fertilizer distributer. J.!A. Maxwell . . . . . . . . . . . . . . . .  951.189 

machl"e for. J. N. Moulton . . . . . . . . . . . . . . . . . . . . .  350.&10 Fifth wheel, vehicle. A. C. Ames . . . . . . . . . . . . . . .. . . . 351.016 
Bosom board, J. b'. Gregson . . . . . . . . . . . . . . . . . . . ... . . .  350,978 File, bill and letter, S. H. }j'ish . . . . . . . . . . . . . . . . . . .. . .  351,168 
Bottles, machine for wiring. R. L. Howard . . . . . . . .  351.OM File. paper. Yeiser & Seybold . . . . . . . . . . . . . . . . . . . .. . . .  350.968 
Box. See Fare box. Journal box. Filter. water, W. D. Cummings . . . . . . . . . . . . . . . . . . . . . . 350.917 

(12) C W B. asks if it is possible to Box former. M. E'. Wilson . . . . . . . . . . . . . . . . . . . . . . . .. . . 350.961 }j'lnger exercising device. J. Kaspar . . . . . . . . . . . . . .  351,111 
• • Boxes together, machine for gluing and pntting. Fire alarm apparatus. E. L. Slocum . . . . . . . . . . . . .. . . .  351.075 

cut through the casehardening on a casehardened axle G . . Rlchardson . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  850.943 }j'irearm 10ck,·J. Goltstein . . . .. . . . . . . . . . . . . . . . . . . . . . .  351,262 
with a diamond cutter ; if not. can it be done by any Bracket. See Roollng or staying bracket. Inre extinguisher. H. A. Mansfield . . . . . . . . . . . . . . . . . .  351,195 
other method without drawing the temper ? A. It Bracket. A. W. Koch . . . . . . . . . . . . . . . . . .. . . . . . . . . . ... . . .  350,004 F'lre extinguisher. automatiC. J. ({ane . . . . . . . . . . . . . . 351.267 
cau be done with an emery wheel or. with a piece of Brake. See Car brake. Fireplace heater, E. F. Dunaway . . . . . . . . . . . . . . . . . . . 351.025 
copper charged with emery. Brick mOUld. S. W. Underhill . . . . . . . . . . . . . . . . . . . . . . . .  350,960 Fluid pressure regulator. M. M. Monsanto . . . . . . . . .  351.276 

Bridle bit, A. C. Tickner . . . . . . . . . . . . . . . . . . . . ; . . .. . . . . .  351.007 Folding gate, R. M. Wilson . . . . . . . . . . . . . . . . . . . . . . . . . .  351,034 
(13) R. B. says : I have some ground Brush, P. P. Audoye . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  351.806 Frame. See Stencil frame. 

glass which I wish to bring to a very high polish ; what Brushes, dauber for blacking. M. M. Dessau . . . .  .' . .  351,096 Furnace linings. repairing. H. Kennedy . . . . . . . . . . . .  350,981 
am I to nse."1md how? A. You cannot polish glass Bnrner. See Gas burner. Game, C. E. Tranchell . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  351.187 
that has bee� ground on an emery wheel or grindstone. Bntter mould and stamp. H. I. Carver . . . . . . . . . . . . . . 351,042 Garment supporter. S. C. Chase . . . . . . . . . . . . . . . . . . . .  351.168 

It shonld have a dead IIRish with the finest washed Button. J. R. Rowlands . . . . . . . . . . . . . . . .. . . . . . . . . . . . . .  ilfll.&ll Gas burner. G. Hathorne . . . . . . . . . . . . . . . . . . . . . . . . . . . .  351.052 

flour emery on a lap of metal, zinc or lead; or if the Button. cuff, J. Costello . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 350.915 Gas fuel regulator. automatic, F. C. Gilfillan . . . . . . . 351,045 

glass is large, use a rubber of metal. Then half polish Calendar, breeding. J. W. Snider . . . . . . . . . . . . . . . . . . . 351,181 Gas pressure regulator, W. H. Metcalf . . . . . . . . . . . . .  351,275 
Calk plate for horseshoes, J. J. Wilhelm . . . . . . . . . . . 351,013 Gate. See Folding gate. Railway gate. Railway with ground pnmicestone on a leather rubber. Then Can. See Oil can. Shipping can. crossing "ate. 

polish with rouge on a buckskin rubber, moist. 2. Capstan. Allen & Grater . . . . . . . . . . . . . . . . . . . . . . . . .. . . . .  351,241 Gate. M. C. Meeker . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  351.119 
Which is the best to use for grinding glass on-emery Car brake, automatic. H. A. Wahlert . . . . . . . . . . . . . . . 351,189 Gate, C. E. Plumley . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 351,867 
wheel or grindstone? A. Use either one, wet; the Car, convertible street. Smith & McEvoy . . . . . . . . . .  351,130 Gate. G. W. Walters . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  351.141 
emery wheel cuts fastest. Car coupling. A. H. Boies . . . . . . . . . . . . . . . . . . . . . . . . . . . .  351,090 Glb and key. J. H. Robison . . . . . . . . . . . . . . . . . . . . . . . . . .  3.'H.127 

Car coupling, Dunn & Terry . . . . . . . . . . . . . . . . . . . . . . . . .  351.815 Glass cutting machine, Smith & Armbrust . . . . . . . . .  351.219 
(14) W. A. R. writes : In conducting Car coupling. Gleffels & Thomas . . . . . . . . . . . . . . . . . . . .  350.927 Glass shoes or slippers, manufactnre of, J. E. MIl-

the exhaust from a steam engine into a large tank of Car coupling. L. Oberlander . . . . . . . . . . . . . . . . . . . . .. . . . .  351,123 ler . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  351.187 
water for the purpose of warming the same, should the Car coupling, B. F. Sanders . . . . . . . . . . . . . . . . . . . . . . . . . .  800.&16 Glass slipper. H. J. Smith . . . . . . . . . . . . . ... . . . . . . . . . . . . . 351.216 
pipe uBed for that unruose inc.rease or diminish in size. Car coupling, W. Sheridon . . . . . . . . . . . . . . . . . . . . . . . . . . 350,998 Governor. steam engine. E. N. Bowen . . . . . . . . . . . . . . 350,970 
or .remain the same for the entire distance (abont 150 Car coupl�ng, J. J. Thr?Ckmorton . . . . . . . . . . . . . . . . . . .  350,959 Governor, steam engine. R. Matthews . . . . . . . . . . . . . .  351.186 

feet) ? Should the pipe rise, fall. or remain horizontaH , 
�:r COUPl;�g, automatIC, J. D. Majors . . . . . . . . . . . . . . 351.882 Grain binder. H. D. W. Bailey . . . . . . . . . . . . . . . . . . . . . . .  350.965 

And at what point . v .. , aoor r . �;,A·
s
Gebret .. . . . . . . . . . . . . . . . . . . . 350.977 Graln cleaner. C. R. IBomboy . . . . . . . . . . . . . . . . . . . . . . . .  351,156 

the best results ? A. The exhaust pipe should be in the Lynch . .  
:

. 
:�uc, lU PIllTII'l'rester, box. H. C. Grain cutting machine, G. H. Cormack . . . . . . . . . . . . .  351.312 

h k 'th d C P 
. p "" n· ,�1,  oh . . . . . . . . . . . . . . . . . . . . . . . . . . 351.047 

form of a coil suited to the size of t e tan , WI a e· Car starter, H . .  ercy . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  �.�" -·,tJO.:<. n · 
351 232 Grain separator. Smi"", _ .orUce:' ilI!III(jIIf; ;  . . .  ; . . ; . . . � .... , 

cent in its course to enable the water to flow off in Car wheel, N. Washburn . . .  : . . . . . . . . . . . . . . . . . . . . . . . . . • 
Grate. S. W. Al.ton . . .  : . . . . . . . . . . . . .  :': . . . . . . . . . . . . . . .  351.242 

he same direction of the steam. A decrease in size Card, ornamental. H. C. Bambrldge . . . . . . . . . . . . . . . .  351,087 
Grate. F. S. Bissell . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  351.155 

would be proper if the water should rema�n coltl enongh g:��:g:s�o�o'::t��::;t�f:;..� ��:::�������;;: N. 351.253 
Grate. S. Smith . . . . . . . . . . . . . . . . . . . . . . ... . . . . . . . . . . . . . . . . 350,952 

to gradually condense the steam. SometImes �he water M. �uillOW . . . . . . . . . . . . . . . . . . . . . . . . .. . . . . . . . . . . . . . . . 351,322 Grating machine. F. W. 'Orosten . . . . . . . . . . . . . . . . . . . .  351.100 

in the tank may become very hot from not bemg nsed, Cash register. W. C. McGill . . . . . . . . . . . . . . . . . . . . . . . . . 350,986 Grindstones and frames therefor. mechanism for 
when the decreased size of the pipe would throttle ·the Casting machine. stereotype. J. Brooks . . . .. . . . . . . . . 351,040 hanging and centering, Ohilds & Smith . . . . . . . . .  350.972 

exhaust and make a back pressnre in the engine. Centerboard for vessel. D. McFall . . . . . . . . . . . . . . . . . .  351.117 Gun barrel, auxiliary. R. Morris . . . . . . . . . . . . .. 351.86.1, 351.334 
. 35' 122 Hammer and planer, combined. Brent & Lang . . . .  351,089 

(15) G. E. D.-The Great Eastern is Chronometer escapement. A. E. Muller. . . . . .  . . . . . . '" 
Churn, King & Mills . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  350,938 Hanller. See Eaves trough hanger. Pants hanger. 

composed of two continuous shells. an outside one and 
an inside one, about 3 feet apart. divided by bulk· 
heads into compartments for safety. These compart· 
ments can be entered by manholes in the inner shell, 
which are closed by plates. The interior is also di
vided into compartments by decks and bulkheads like 
other iron ships. As a ship, the hull is one piece. 

(16) T. P. B. asks how zinc amalgam 
is made for milling purposes; how the zinc is made to 
nnite with the quicksilver and form a solid amalgam 
which may be broken when cold and added to quick. 
silver. A. Melt the zinc, and ponr with a small spill 
from a height of 2 feet Into a pail of water. 
This will chill it in shot and thin particles. Then dry 
and mix with the qnantity of mercnry desired for the 
amalgam in an iron ladle. Heat the ladle nntil the 
zinc is dissolved. Do not allow the heat to dse to 
the evaporating point for mercury. 

(17) F. F. aslts how the sound of the 
voice is transmitted over the telephone wire. A. In the 
electric telephone thejtransmitter transfers the vibrations 
of the air .caused by the act of speaking, through the 
medium of the electro'magnet, into electric transmis' 
sions pulsating in harmony with the diaphragm of the 
transmitter. The electric transmissions reproduce 
throngh the electro·magnet of the receiver precisely 
the same pulsations as were uttered to the transmitter. 
There is no other physical connection of the equivalent 
pulsations between the termlllals. 

Clamp. See Clothes line clamp. Scaffold clamp. Trouser hanger. 
Clasp. See Shoe clasp. Harrow. J. T. Hamilton . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  351,175 

Cleaner. See Feed water cleaner. Grain cleaner. r Harvester cutter, L. Study . . . . . . . . . . . . . . . . . . . . . . . . .  · 351.004 

ClIpplnll machine. hair. J. K. Priest . . . . . . . . . . . . . . . . .  350.991 Harvester elevator. L. L. Mayberry . . . . . . . . . . . . . . . . . 351.190 

Clocks. pendulum for electric, Abell & GllI'ord . . . .  351.23\! Harvester, grain. H. N. Kennedy et Ill • • • • • • • • • • • • • •  351,266 

Closet. See Water closet. Harvester rake and reel. F. G. Becker . . . . . . . . . . . . . . 351,019 

Cloth, frame for making shade, F. Schwanhau8. Harvester. self·binding, G. W. Blakeslee . . . . . . . . .  350.969 
351 206 Harvesting machine, H. N. & B. A. Kennedy . . . . . . 351.181 ser . . . . . . . . . . . . . . . . . . . . . . . . . .  ; . . . . . . . . . . . . . . . . . . . . . .  

' 092  Hasp lock. J .  S. Dare . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . · 351,252 
Cloth winder. A. Brown . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 351, 

351 226 
Clothes drier. H. Waterman . . . . . . . . . . . . . . . . . . . . . . . . . 351.800 Hats, manufacture of felt, C. Vero . . . . . . . . . . . . ... . .  ; ' . 
Clothes line clamp, G. Jurlck: . . . . . . . . . . . . . . . . . . . . .  350.980 Hay knife. J. McMillen . . . . . . . . . . . . . . . . . . . . . . • . . . . , .. · 351,196 

Clothes line holder, A. Montgomery . . . . . . . . . . . . . . .  351,199 Hay press. E. Gallagher . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 351.104 

Clothes wringer. H. C. Hopkins . . . . . . . . . . . . . . . . .. . . . .  351,179 Heater. See }j'eed water heater. Fireplace heat. 
Clutch mechanism. F. M. Waters . . . . . . . . . . . . . . . . .. . .  351,009 er. Water heater. 
Coffee mill. 1<'. Stamm . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 351.990 Heating and ventilating apparatus. combined 
Collars. metallic sweat pad for horse, M. E. steam. A. ShOl<ren . . . . . . . . . . . . . . . . .  . . . .  • . . . . . . .  350.&19 

351 272 Hinges In cast metal plates, forming, N. Bnrdlck .. 351.041 
Lasher. . . . . . . .  . . . . . . . . . . . . .  . . . . . . . .  . . . . . . . . . . . . . . . . . , 

Hoe and rake, combined, Stinson & Sanders . . . .. . .  351,296 
Commutator lubricator. T. E. Adams . . . . . . . . . . . . . . . 351.148 351,028 
Converters and furnaces. lining for, W. L. Dud- Hoe. ganll. F. T. Gilbert . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  . 

919 t 350 922 Hoisting and conveying apparatus. A. Betteley . . .  351,021 
ley . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  350, 0 , 

110lstlnll apparatus. A. Betteley . . . . . . . � . . . . . . . . . . . '351,022 
Conveyer, A. Wissler. . . .  .. . . . . .  . . . .  . . . . . . . . . . . . . . 351.014 

Hoisting device. C. C. Stewart . . . . . . . . . . . . . . . . . . . . . . .  351,293. Corn machine for gathering. G. G. Westerlleld ... . 351,302 

Cors�t stlffenlag. Stone & Gardner . . . . . . . . . . . . . . . . . .  351,S« Holder. See Clothes line holder • .  Rein holder. 
Corset stiffening, machine for making, M. Gard- Stereotype plate holder. 

, 351 174 Hose holst. J. J. Bresnan . . . . . . . . . . . . . . . . . . . . . . . . . . . .  351,160 ner. . . . . . . . . . . . .  . . . . . . . . . . . . . . . . . .  . . . . . . . . . .  . . . . . . . . .  • 
Hot air register, J. Warren . . . . . . . . . . . . . . . . . . . . . . . . .  351,230 

Corsets, constructing. Stone & Gardner . . . . . . . . . . . . 351.345 
(1ot, folding. W. S. Seymour. . . . . . . . . . . . . . . . . . . . . . . .  351,074 Hub'attachlng·devlce. W. A. Clark . . . . . . . . . . . . . . . . .  351,095 

Cotton scraper. W. H. Basham . . . . . . . . . . . . . . . . . . . . . . 351.018 Hub, self.lubricating. L. Steinberger . . . . . . . . . . . . . . .  350.951 

Countersnnk hole In metal articles, S. L. Allen . . . . 350.908 Index. T. P. Pattison . . . . . . . . . . . . . . . . . . . . . . . . . . . . .. . .  351.281 

Couplinll. See Car coupling. Th!ll coupling. Indicator. See Street and station Indicator. 
Cream tempering vat. J. Wilhelm . . . . . . . . . . . . . . . . . . . 351,012 . Induction COil. F. F. Stogermayer . . . . . . . . . . . . . . . ... .  351,078 

Cultivator. J. B. Scantlin . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 351,343 Injector, P. Schneider et Ill . . . . . . . . . . . . . . . . . . . . . . . . . .  351.267 

Cultivator. W, J. Tanner . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  351.186 Interlocking system, E. J. Remillon . . . . . . . . . . . . . . . .  350.993 

299 
Ironing table, A. E. Adair . . . . . . .. . . . . . . . . . . . . . . . . ... . 351,240 
Joint. See Rail joint. 
JourDl�1 bearing. J. F. Morell . . . . . . . . . . . . . . . . . . . . . . . . 351.279 
Jonrnal box. J. B. Allfree . . . . . ; . . . . . . . . . . . . . . . . . . . . . .  351,015 
Journal boxes. composition of matter to be nsed 

for, Coburn & Dean . .  . .  . . .. . . . . . . . . . . . . . . . . . . . . .  350,911 
Kulfe. See Hay knife. 
Lamp. arc. E. B. Cutten . . . . . . . . . . . . . . . . . . . . . . . . . . . . . _ 350 9'15 
Lamp •• cut-out apparatus for electriC, E. Thom. 

son . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . ... . . . .  350.955 
Lamps. screen holder for, Booth & Embry . . . . . . . . .  351,157 
Land roller and seeder, combined. A Corb'p Tp 8IiUeQU· 
J,athing, metallic,'ll. Sc'arles . . . . . . . . . . . . . . . . . . . . . . . . . 351.205 
Lock. See Firearm lock. Hasp lock. Mall bag 

lock. Nut lock. Permuation lock. Seal lock. 
Lock and latch, combined. S. J. & J. W. Hicks . . . .  351,107 
I.oom shuttle. Sutcliffe & Marshall . . . .  ; . . . . . . . . . . . . .  350.953 
Loom shuttle, J. P. Tirrell . . . . . . . . . . . . . . . . . . . . . . . . . . .  351,925 
J,ooms. shuttle for tape, L. W. FIfield . . . . . . . . . . . . . 351.259 
J,ubricating compound. D. L. McKenzie . . . . . . . . . . . .  351,195 
Lubricator. See Commutator lubricator. 
Magnet. electro, M. G. F·armer . . . . . . . . . . . . . . . . . . . . . .  351,256 
Magnet, electro, E. Thomson. . . . .  . . . . . .  . . . . .  . . . . . . . .  35fA961 
Magnets, automatio compensator for, E. Thom-

son . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .. . . . .  350.956 
Mail bag lock, J. H. McCormick • . . • . . . . . • • • . . • . . . . • .  351,068 
Mamel, J. Graves . . . . . . . . . . . . • . . . . . . . . . . . . . . . . . . . . . . . .  350,928 
Mattresses. frame for woven wire, W. S. Seymour 351.073 
Mecbanlcal movement. Walsh & Boothroyd . . . . . . . 351.226 
Middlings puriller, H. J. Brinkman . . . . . . . . . . . . .. . . . . 351.307 
MIJI. See Coffee mill. 
Mining machine • .  W. A. Wright . . . . . . .. .. .. . . . ... . . . .  351,349 
Mould. See Brick mould. Rutter mould. 
Mould and white film on fermentable and fer

mented liquids, rprevention of the formation 
of, J. P. A. Vollmar . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 351,299 

Motor. See Electric motor. 
Motor. O. Smith . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  351.000 
Musical instrument, mechanical, M. Gally .. 351.171. 351,172 
Mustcal instruments, pneumatic action fOf, M. 

Gaily. . . . . . . . . . . . .  • . . . . . . . . . . .  , . . .  � . . . .. . . .. .. .  351.178 

:'!!�i!al!��1���u�?��, X��£��!;r�: .�' . .  ��:::��.�' . .  ;gi.� 
Necktie fastener, S. H. Noyes . . . . . . . . . . . . . . . . . . . . . . .  350,&12 
Notebook holder and line indicator. combined, A. 

H. Merrill . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  351.120 
Nozzle. spraying. J. Bean . . . . . . . . . . . . . . . . . . . . . . . . . . . .  351.087 
Nut lock, W. H. Thomson . . . . . . . . . . . . . . . . . . . . . .... . . .  351,2'.18 
Oil can, A. McNally . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 350.939 
Opera glass, J. F. Fradley . . . . . . . . . . . . . . . . . . . . . . . . . . . . 351.817 
Ore concentrator and separator. C. T. Litchfield . . 351.051 
Ore pulvcrlzer, E. C. Grimn . . . . . . . . . . . . . . . . . . . . . . . . . .  351.321 
Oyster dredge. C. W. Hoyt . . . . . . . . . . . . . . . . . . . . . . . . . . .  351.264 
Pad. See Saddle pad. 
Painting shingles, apparatus for. C. I. Millard . . . . . 350,987 
Pan. See Dust pan. Evaporating pan. Scale 

pan. 
Panels. making open work ornamental, F. Man. 

key. . . . . . . . .  . . . . . .  . .  . . . .  . . .  . . .  . .  . . . .  . . . .  . . . .  . . ... . . . .  351,060 
Pants bangeI'. A. Imeger . . . . . . . . . . . . . . . . . . . . . . . . . . . . 351,102 
Paper bag machines, feeder and paster for, H. R. 

CorkhlIl. Sr. . . . .  . . . . .  . .  . .  . .  . .  . .  . .  . .  . .  . .  . .  . .  . .  . .  . . . .  3.'>O.9i 4 
Papermakers' use, sizing material fOf, C. Semper, 

351.210, 351,211 
Paper fpulp. machine for the reduction of wood 

to. A. H. Ritcble. . . . . . . . . . . . . . . . . . . . . . . . . .  .. . . . . .  351,865 
Papers. device for stringing and filing. W. E. 

Elam . . . . . . . . . . . . . . .  , . . . . . . . . . . . . . . . . . . . . . . . . . . . . ... . 350,9'16 
Pawl and ratchet mechanism. G. M. Williams . . . . 351,288 
Pen, fountain, J. Holland . . . . . . . . . . . . . . . . . . . . . . . . . . . .  351,083 
Pencil. T. O. L. Schrader.· . . . . . . . . . . . . . . . . . . . . . . .. . . . .  350.&18 
Pencil sharpener. J. M. Grlmth . . . . . . . . . . . . . . . . .. . . . . 350.980 
Permutation lock. M. Frankel. . . . . . . . . . . . . . . . . . . . . .  351.026 
Photo chronograph. J. J. Higgins . . . . . . . . . . . . . . . . . . .  351,108 
Piano frames, capodastro bar for, H. Kroeger . . . . . 351,326 
Pipe. See Blow pipe. 
Pipes, coupling. J. Hemphill . . . . . • . . . • • • . • . • • . • • . • • •  351.263 
Pi])es. COVering for steam, P. J. Murphy . . . . . . . . ... . 350,&11 
Planing and matching machine, S. A. Woods . . . . . .  351.003 
PI1<nter. P. P. Benson . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  351,020 
Planter. combined corn and cotton. Atkinson & 

White . . . . . . . .  ; . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .. 350,9&1 
Planter, corn, G. p. Haworth . . . . . . . . . . . . . . . . . . . . .. . . 351,177 
Planters. check rower for corn. G. D. Haworth .. . .  351.176 
Platform. See T\"Uck platform. 
Plow, J. A. Bilz . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .. . .  351.154 
PIOIV, combination, W. H. Stanley . . . . . . . . . . . .. . . . . . 351,I:!:l 
Plow, wheel. C. A. Shaler . . . . . . . . .  · . . . . . . . . . . . . . . . . . . .  351,218 
Pocketbook fastening. H. Lehmann . . . . . . . . . . . .. . . . 351,327 
Post. See Fence post. 
Press. See Hay press. 
Printing and cutting stepped Indexes, machine 

for. Coghill & Ruthven . . . . . . . . . . . . . . . . . . . . . . . .. . 351,249 
Printing block, J. R. & G. W. Cummings . . . . . . . . . . . 351,313 
Printing machlne, J. T. Hoyt . . . . . . . . . . . . . . . . . . . . . . . .  351.265 
Printing machines. chase securing device for, C. 

A. Davis . . . . . .  . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  . . . .  351.265 
Printing presses. gauge attachment for. F. F. By' 

Ington . . . . . . . . . . . . . .  . . . . . . . . . . . . . .  . . .  . . . .  . .  . . . . . .  . . .  951,309 · 
,. 351.152 

Pr�tector. See Face prott!Ctor, .'T' _ .  , 
Pug mills rack collar for the tempering wheels 

of. G. S. Adams et Ill . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 351.086' 
Pulley, wooden, C. McN ea]. . . . . . . . . . . . . . . . . . . . . . . . . .  351.OM 
Pulp. machine for the manufacture of wood, G. 

H. Pond . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .. .  · 351.067 
Pulp manufacture of wood and other, G. H. 

Pond . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 351.068 
Pump. J. M. Sparks . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 351.288 
Pump and blower, rotary. H. Salomo . . . . . . . . . . . . . . . 351.120 
Pump, spraying, J. Bean . . . . . . . . . . . . . . . . . . . . . . · . . . . . .  351J)88 
Pumps or compressors. regulator for; J. Clayton .. 351.048 

Punch. M. B. Blackmer . . . . . . . . . . . . . . . . . . . . . . . . . . .  · . .  350.ll6lI 
Punching machine, C. Roach . . . . . . . . . . . . . . . . . . . . . . .  351,340 
Rack. See Stock and hay rack. 
Radiator, steam. E. F. Landis . . . . . . . . . . . . . . . . . . . . . . .  351.271 
Rags and other material. machine for cutting, G. 

W. D. Upton . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  " . . . .  351,080 
Rail jOint. C. Fisher. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  351.169 
Rail jOint. R. V. Jones . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 351.324 
Railway gate, J. J. Royer . . . . . . . . . . . . . . . . . . . . . . . . . . . .  3bl.128' 
Railway crossing lIate. T. H. Knollln . . . . . . . . . . . .. . . 351,325 
Railway crossings. slgDl\1 alarm and safety gate 

for, E. C. Phillips . . . . . . . . . . . . . . . . ; . . . . . . . . . . . . . .  ; .  b51.8i16 
Railway griP. cable. D. D. Anders . . . . . . . . . . . . . . . . . . 351,086 

Railway signal. J. H. Gibson . . . . . . . . . . . . . . . . . . . . . . . .  351.319 
Railway signal revolving. J. K. Tremaln . . . . . . . . .. . . ' 351.347 
Railway .wltches. head chair for, F. C. Wier . . . . . .  851.2&1 
Railway tle'and ohalr. A. T. Stevens . . . . . . . . . . . .. . . . .  351.002 
Railway time signal. W. J. Tripp . . . . . . . . . . . . . . . . . . . . 351.1i!8 
Railways. grip foricable. E. D. Dougherty . . . . . . . . . .  351,254 
Railways.1 mechanism for actuating the clutch 

and brake In cable, PendIeton & Tiers . . . . . . , . .  351,124 
Rake. See Harvester rake. 
Refrigerator safe for bread, etc., H. D. Streator . . . 351.076 
Refrigerator tanks, overflow'pipe for, D. W. Rior-

dan . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . , . . . . . . .  350.944 
Reilister. See Hot air register. 
Regulator. See ElectriC machine regulator. 

Fluid pressure regulator. Gas fuel regulator. 
Gas pressure regulator. Speed regulntor. 

Rein holder, W. D. Taber . . . . . . . . . . . . . . . . . . . . . . . . . . . . 351,221 
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Rock drill. H. J. Clark.� . . .. . ... . . •  ; . . . . . . . . . . . . . . ; . . . .  . .  851.310 
Roller. See Land roller. 
Roofing or staging bracket. H. E. Tolman . ...•. . . . .  851.008 
Rotary englne • . G.A. Wa.hburn . . . . . . . . . .. . . .. . . . . . 851.231 
Sad 'Iron cleaner, M. H. Barnes . . . .  o • • •  o • • • •  o .. . . . . .. . .  350,966 
Saddle • .ha.n ...... G. Rank . . . . . . . . . . . . . . . . . .. . ; . . . . . . . . 851.282 
Saddle pad. barnes •• J. Shalfer . . . . . . . . . . . . . . . . . . . . . .  851.212 
Salt. nltlUufactnre of, .H. Williams et aI . . . . . . . . . . . . .  351,082 
Sand band. J. Cav;Uiagh . . . . . . . .  c . . .. . . . . . . . . . . . . . . . . . 851.162 
Sashes into revolving. sashes- or fan .. lights, .etc., 

con:v.ertiD� window� R. Adams . . . . . . . . . . . . • • . • . .  85],14:6 
Satchels. etc . •  fastening for. G. W. Legg . . . . • . . . . • •  851.183 
Sawmill carriages, feed . mechanism for, Co E. 

Clark . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . • . .  351.165 
Sawmill carriages. feed mechanism for. G. M. Pel-

ton . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . • • . • . . . • . . •• . ' "  851.202 
Sawmills. log bunk. for, P. B. WUllams . . . . . . . . .. . . . . 851.144 
Saw set. H. A. Hansen. . . . . . . . . . . . . . . . . . . . . . . .  . . . .. . .  851.106 
Saws, device for jointing and setting the teeth of. 

R. M. Sanford . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  851.236 
Scaffold clamp. C. Whittingham . . . . . . . . . . . . . . . . . . . .  351.143 
Scalfold. window. J. Ettlln; . . . . . . . . . . . . . . . . . . . . . . . . .  850.924 
Scale pan • •  prlng balance. C. R. Maguire . . . . . . . . . . . 351.274 
Screw machine. metal. J. Stebl! . . . . . . . . . . . . . . . . . . . . . 351.291 
Seal lock. M. C. Harney . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  31;1,030 
Seeding machine. T. lIraum. . .  . . . . . . . . . . . . . . . . . . . . . .  351.247 
Semaphore. R. G. Stone . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  851.038 
!Separator. See Grain separatoro 
Sewmg machine bobbin winder. H. Lefeber . . .. . . . .  351.113 
Sewing machine. book. C. A. Lelb . . . . . . . . . . . . . . . . . . 351.3"Ja 
Sewing machine feeding mechanism, Harlow & 

Angell . . .  " . . . . . .  . . . .. .  . . . . . . .  . . . . . . . . . . . . . . . . . . . . .  851.051 
Shears. See Blacksmith'. shear •. 
Sheet metal. manufacturing colored relief Im-

pressions OD, Priester & Weidemann . . . . . . . . . . . . 351,125 
Shipping can. F. W.esterbeck . . . . . . . . . . . . . . . . . . . . . . . . 351.010 
Shipping package. A. R. Searles . . . . . . . . . . . . . . . . . . . . . 351.208 
Ship·s log. T. �'. Walker . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 351.140 
Shoe clasp. King & Hammond . . . . . . . . . . . . . . . . . . . . . . . 351.085 
Shoe fastening. J. T. Honeycutt . . . • . . • . . • . • • . . . . . . .  351.053 

Water pipes, automatic cut-olffor. W. G. Browne 
Waterlng� .trough,.automatic stoCk. Z. Montgom-

ery. .. . . . . . . . " . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .. . . . .  851,200 
Wheel. See Car wbeel. Tracing wheel. Vehicle 

wheel. 
WhiWetree. R. C. McKindley . . . . . . . . . . . . . . . . . . . . . . . . 350.938 
Winch. J. M. Gettell et aI . . .  " '  . . . . . . . . . . . . . . . . . . . . . . .  350.926 

Winding machine, spiral spring, H. Spuhl . . . . .. . . . . 851,220 
Window catch and lock. W. T. Gilbert . . . . . . . . .. . . . .  351.261 
Wire barbing machine. O. O. Kittle80n . . . . . . . . . . . . . 350.982 
Wire fencing picket. J. Horrock • . . . . . . . . . . . . . . . . . . .  851.109 
Wire picket, self-locking. J. Horrocks . . . . . . . . . . . . . . 851.110 
Wood a.nd other material •. bleaching. G. H. Pond. 351.069 
Work supporting table. changeable. J. P. T. 

Slade. . . . .  . . • .  . . .  . .  . . . . • .  . . . . . . . . . . . . . . . . . . . . . . . . . . 351.214 
Wrench. J. G. I,eslie . . . . . . . . . . . . . . . . . � . . . . . . . . . . .. . . . . 850,9:16 
W.ringer. See Clothes wringer. 

DESIGNS. 
Dish or tableware, M. L. Blackburn . . . . . . . . . . . ... . . . . 16.941 
Glove or mitt. O. T. Jennings . . . . . . . . . . . . . . . .  16.942 to 16.944 
Rocking chair, McElroy & �'ancber . . . . . . . . . . . . . . . . . . 16.945 
Type. font of printing, C. Schranb.tadter. Jr . . . . . . .  16.946 

TRADE MARKS. 
Beer. lager. A. Fince & Son . . . . . . . . . . . . . . . . . . . . . . . . . . . 13.735 
Bells and alarms for house doors, call. N. J. BUbby IS.73H 
Cigars. F. Becker. . . . . .  " ' " . . . . . . . . . . .  . . . . .  . .  . . .  . . .  13.732 
Calfee, S. B. Shapleigh & Co . . . . . . . . . . . . . . . . . . . . . . . . . .  13.748 
Cotton cloth. light. Turner's Fans Cotton Mills . . . .  13.749 

A R E  I N S U R E D  AGA I N ST BY 

T H E  TRAV ELERS , 
Of Hartford, Conn. • 

ISSUES A LSO T H E  
Cotton goods. light weight. Turner's Falls Cotton BEST AND CHEAPEST LI FE POLICY Mills . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  13,750 
Corsets. Worcester Corset Co . . . . . . . . . . . . . . . . . . . . . . . .  13,743 IN THE W"ORLD. 
Flour, fancY. J .  A. Dunn & Co . ,  . . . . . . . . . . . . . . . . . . . . . . 13.734 
Guns. shot, H. Boker & Co . . . . . . . . . . . . . . . . . . . . . . . . . . . .  13,736 Indefeasi6le, Non-Forfeita6le, 
Lard. W. J. Wilcox & Co . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  18,751 
Medicinal preparation for the cure of indigestion, World:" Wide. 
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<.I}I.'FAY�CQ. 
CINCINNATI. O. 

SOLE AGENTS UNITED STATES. 
or • .A... �  F.A. Y' dl! C.� . ,  

(Cincinnati, Ohio, U .  S. A.) 
Exclusive Allents and Importers for the United Stat86 
of the C E L E B R A T E D 
P E R I N  B A N D  SAW B LA D E S ,  
Warranted .uperlor to Il l l  others I n  qnal l ty. finhh, 
u l l i fol'tnity of tf'lU per. and gfouel'n l du )'abi li ty. 
One P e r' i ll pooi,nw outwflIars I hl'ee ordinary saws. 

IlhuI Ufll.c l u l'el·1!I of Plall in� III achines and 
other Patent Wood Working !I'lacbine,·y. 

SEBA!!'��&c�w�!� CO'S 

LATHES���e� 
Drill Presses,  Chucks, Drills, 
Dogs, and machinists' and 
teurs' outfits. Lathes on trz·a/,. 
Catalogues mailed o n  application "ll1;;EF"'3piiDiIillll 1 65 W. 2d St., Cincinnati, 0 

PLANING AND MATCHING MACHIN ES. 
� P � to � � .  
t< " l;I:t � �8 (O "' i;l acl;l:t a> 0 oo 
I'" g � �; 8 >1 • 

Elpeclal Machtn8sfor Car Work. and the latest Improved 
Wood Working Machinery of all kinds. dyspepsia. and other named ailment., W. R. 

�;v.;i;,-;s:p:pa�d�es;,-, ���PB."IDii"iiiil:actiffiior.�liiJ.,l!l2-/"Nii�����it'it.rniiiiir.lr&�:: . .  :: . .  � . .  � . .  :':: • .  "' . .  .:.:. :.::::-!1�3,7�42:l __ � _ � ASK AGENTS TO SHOW A OOPY. 
Shoe. rubber. W. H. Amos . . . . . . . . . . . . . . . . . . . . . . . . . . . 351.305 

RAILWAY AND STEAM FITTERS' SUPPLIES c. Rus.ell . . . . .  . . . . . . . . . . . . . . . .  . . . . . • . .  . • . . • . . . . .  . . .  351.342 
Sieve. druggist's. E. E. Scott . . . . . . . . . . . . . . . . . . . . . . . . 351.201 
Sifter. household. H. O. Reese . . . . . . . . . . . . . . . . . . . . . . 351.203 
Signal. See Railway time signal. .&allway signal. 
Sleigh. S. T . . Beswick . . . . . . . . . . . . . . . . . . . . . . . . . ... . . . . 351.089 
Sleigh, G. J�. Sly . . . . . . . . . . . . . . . . . . . . . . . . . . .  ; . . . . . . . . . . .  351.215 
Snow plow, R. QampbeIl . . . . . . . . . . . . . . . . . . . . . . . . . . .  851.161 
Speed regulator. A. Campbell . . . . . . . . . . . . . . . . . . . . . • . . lj5O,971 
Spinning and drawing machines, scavenger mech .. 

anlsm for. W. A . DelInage . . . . . . . . . . . . . . . . . . . . .. . .  351,314 
Spool or bobbin. �'. M. Marcy . . . . . . . . . . . . . . . . . . . . . . . . 350.985 
Springs. machine for making spiral wire. H. S. 

Hall . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  350.979 
Stair rod .ecurer. D. Walker . . . . . . . . . . . . . . . . . . . .. . . . . 351.227 
Stamp canceler. Witt & Popp . . . . . . . . . . . . . . . . . . . . .. . . 351,34b 
Stand. See Bicycle stand. Switch stand. 
Steam and I).ot water boiler. C. B. Rice . • . . . . . . . . . . .  351.070 
Steam boiler. Coghlan & Sears . . . . . . . . . . . . . . . . . . . . . . .  350.912 
Steam boiler. Paxman & Plane . . . . . . . . . . . . . . . . . . . . . . 351.201 
Steam bQiler and furnace. Post & Sawyer . . . . . . . . . . 351.388 
Steam boilers. apparatus for producing circula-

tion In. W. Craig . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  351.044 
Steam boilers, device for pr!lventing the explosion 

of. B. Meyer . . . . . . . . . . . . • . • .  ; . . . . . . . . . . . . . . . . . . . . . .  351.121 
Steam enl(ine. D. F. A. Decaix . . . . . . . . . . . • . . . . . . . . . .  351.097 
Stencil frame. G. P. Bailey . . . . . . . . . . . . . . . . . .. . . . . . .  351.149 
StereotYPe plate holder. L. C. CroweIl . . • • . . . . • . . . . .  350.916 
Stilt. O. G. Stillman . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  351.294 
Stock and hl'y rack. combined, M. S. Robinson . . . . 850,996 
Stone. dressing. J. W. Maloy . . . . . . . . . . . . . . . . . . . . . . . 850.936 
Stone dressing machine. J. W. Maloy . . . . . . . . . . . . . . 351.DrJ9 
S�oves. adjustable coIlar attachment for, H. R. 

Graves . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . ... . . . 851.046 
street and station Indicator. P. M. Kling . . . . . . . . . . 351.270 
Stump e:x:tractor. E. S. Moore . . . . . . . . . . . . . . . . . . . . . . .  351,277 
Supporter. See Garment supporter. 
Switch stand. F. C. Weir . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 351,235 
Syringe bottle. N. S. Hamlin . . . . . . . . . . . . . . . . . . . . . . . . .  351.105 
Table. See Ironing table. Work supporting 

table. 
Tanning. J. T. Rbyne . . . . . . . . . . . . . .  � ••• , . . . . . . . . . . . .  351.�1 
Tea or collee cup. H. Edgar . . . . . . . . . . . . . . . . . . . . . . . . . . 351.255 
Telegrapb. printing', J, H. Linville . . • . • . . . • .  350,983. 850.984 
Telephone. M, G . . F.ar!ller . . . . . . . .  , . .  , . . . . . . . . . . . . . . . .  351.258 
Telephone, P. Seller. '.' ... . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  851.209 
'Telephone reveater, M. G. l<'arm\lr . . . . . . . . . . . . . . . . . . <151.257 
Telephone transmitter. W. R. Cole . . . . . . . . . . . . . . . . .  351.250 
Temperature alarm and thermostat, electriC, W. 

H. Stiegelmaier . . . . ... . . . . . . . . . . . . . . . . . . . . . . . . ... . . 35].134 
Thill (lou piing, Williams & Smith . . • . • . . . .  � • . • . . . . . .  851,083 
Tie. See Railway tie. 

� Timepiece. electrical. S. Thackara . . . . . . . . . . . . . . . . .  351.222 
Tongs. curling. W. & W. H. Lonsdale . . . . . . . . . . . . . . . 351.331 
T'mgue support. wagon. E. McCoy . . . . . . . . . . . . . . . . . .  350.£87 
Tootb crown. artltlclal. C. M. Richmond . . . . . . . . . • . . 851.071 
Tracing wheel. E. C. Gefoert . . . . . . . . : . . . . . . . . . . . . . . .  851.027 
na ••• _ ... (IJ:f,�«tet!��'. ;··�.;o;JL • . • . • • . . . . . . .  351.112 1-�lli'l.�Ps$eI<,Wat�;ln�lr;';;�:-"· · · · · · " ' · · ·  . . . . . . 061.1(7 
Trouser hanger, J. C. MacDonald .. . . . . . . . . . . . . . . . . .  051 058 Truck. car. D. W. Eame . . . . . . . . . . . . . . . . . . , . . . . . . . . . . .  350:923 TrUCk. b.md. D. E. Teal. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 351.346 Truck platform. T. Wight . . . . . . . . . . . . . . . . . . . . . . . . .. . .  351 145 TUb. See Bath tUb. . • 
Tub fastener. S. E. Moore. '�." " " " ' " ' ' ' ' ' ' ' ' ' '  . .. . .  351.278 Umbrella. J. D. Nesbitt . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  351.280 Valve. 0, L. Whiteman . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  351.142 Valve. relief. J. Brenge! . .  . . . . . . . . . . . . . . . . . . . . . . . . . . . . 351.159 Valve. safety. M. M. Monsanto . . . . . . . . . . . . . . . . . . . . . . 351 198 Vat. See Cream tempering vat. 

' 
Vegetable product •• composition for coating C �. Sharman . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  : . .  : 351.213 VehIcle running g�ar. J. ·Zeek . . . . . . . . . . . . . . . . . . . . . .  � 851 350 Vehicle. two.wheeled. W. F. Quinby . . . . . . . . . . . . .. . .  850'992 Vehicle wheel. C. G. Deming . . . . . . . . . . . . . . . . . . . . . . . .  850'918 Veblcle wl?eel. M. M. Gray . . . . . . . . . . . . . . . . . . . . . .. . . . . 850:929 Velocipede. H. Baines· · · ·  . . . . . .  , . . . . . . . . . . . . .  351.15O. 351.249 Velocipede. W. G. Rich . . . . . . . . . . . . . . . . . . . . . . . 350.�. 350 995 Velocipedes. anti-friction bearing for, J. K. Star-

• 

ley . . .  , . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  351 001 Veneer. F. Mailkey .. . . . . . . . . . . . . . . . . .  , . . . .  : . . . . . . . . .  ; 851:U6 Veneers, making • .  F .• Mankey . . . . . . . . . . . . . . . . . . . . . . . . 851 061 Vessels. device for clostng apertures In, J. Spier •• 351:132 Violin. M. W. White .••• . • •  , . . . . . . . . . . . . . . . . . . . . . . . . .  350.002 Vise. R. Beachman . .. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  351.151 Wagon. A. H. & E. W. Fancher . . . . • • •  : . . . . . . . . . . . . .  350.925 WlIgon. dumping, .t\ .. t:;. ,Ames . . . . . . . . . . . . . . . . . . . . . . .  851.017 Wagon st"ke p"cket. H. H. Bothe . . . . . .. . . . . . . . . . . . 351.246 Wash lille and clamp. W. Timmermann . . . . . . . . . . . .  351.224 Washing machine. H. E. Fogle . . . . . . . . . . . . . . . . . . . . . .  851 170 Washing macbine. B. �'. Mathe.ws . . . . . . . . . . . . . . . . . .  851:062 
Washing machine; W . . Scott . . . . . . . . . . . . . . . . . . . . . . . .  851.072 
Washing machine. M. F. E. S1Jadtmlleller . . • . . . • • . .  351.289 Washing machine. W. H. T. Tomlin . . . . . . . . . . . . . . . .  351.298 
Washing machine. R. B. Wilkinson . .. . . . . . . . . . . . . . . . . 351.237 
Watch c�own •• manufacture of, C. H. Yarrington 351.085 

Oil. lubricating. W. H. Compton . . . . . . . . . . . . . . . .. . . . .  13.746 
Perfumery, L. Marchandi.e . . . . . . . . . . . . . . . . . . . . . . . . . . 13.737 
Perfumery. cosmetics, sacbet powders, dentifrices, 

and hair dressing •• B. D. Baldwin & Co . . . . . . . . . . 13.745 
Remedy. catarrb, W. M. Quirk . . . . . . . . . . . . . . . . . . . . . . . 13.740 
Soap. laundry and other. Empire Soap Company . . .  18.747 
Tableware, white metal. Potosi Silver Company. 

13.738. 13.739 
Tobacco, Cigars, and - cig-srettes, smoking and 

chewing. Solidarity Co-operative Cigar Factory 13.741 

A Printed COpy of the speCifications and drawing of 
any patent in the Joregolng list. also of any patent 
issued since 1866, win be furnished from this office for 25 
cents. In ordering please state the number and date 
of the patent desired, and remit to Munn & Vo., 361 
Broadway, New York. We also fumish copies of patents 
granted prior to' 1866 : � but at increa.ed cost, as tbe 
specil\cations. not being printed. must be copied by 
hand. 

Canadian Patent" may now be obtained by the 
Inventors for' ,;,ny otthe inventions named In the fore
going list; ·at· 'a ' cost of $40 each. For fun in.tructlons 
address ·lIl:unn &; co .• sin Broadway. New York. Other 
fO�'l,i>��en� may: also be obtained. 

Inside Page, each i neerti9n • • •  "Ii cents a line. 
Back Page, eacb insertion - • - $1.00 Il line. 

The above are charges per agate line-about eight 
words per line. This notice shows the width of the line, 
and is s,9t in agate type. Engravings may head adver
tisement 1 at the same rate, per agate line, by measure
ment, as th� l(!tter press. Advertisements must be 
received at publication office as early as Thursday morn
ing to appea.r in. next issu_e. 

�OVECOURTSHIP & MARRIAGE w:onderf]ll Secrets .Revelations and 

. 
Dis-C:0verles for MarrIed or Single, se. to all Th·Cl

H
lrlUgHealth. Wealth and Happiness . ' IS andsomeBook. of 1 6 C1  PA GES mailed for 1 0cts. Union Pub. Co. Newark.N.J. 

_ . . '. Print Your Own Cards ' Fre�s $8. Circular size $8. Newspaper size $44. Type setting easy. printed direction.. Send 2 fltamps for Jist presses, type, etc., to factory 
- . KELSEY & CO., Meriden, Conn : 

NOTUE to lJsers of Steam Pumps. 
We have received foliowillg letter In regard to one of our No. 5 "  L "  ($16) St
. 
eam Jet Pumps elevating 1 '-" Inch pipe of water more than 50 feet high : .. L' ANSE MICH. Feb. 24. 1883. , H  rAN ·DpZEN & TrFT. Cincinnati, 0. : . . . . Money could not buy the Jet of us unless another could be had. 1 would not give your No. 5 H L "  tor a $700 pump equal ·distance to raise. . ' 

Water closet, F. A. Well ... . . . . . . . . . . . . . . . . . . . . . . . . . . ' 351.236 
Water heate,,� and grate. gas and gasoline. Mun. 

... WelIa . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . � . . . . . . . . . . . . . 851,3311 

'Ye maI!:e Ten s��· *i ��t;!'efi��i!�f.
t. ��s 8��

t
ro c07� CapacitIes 100 to 20.000 gallons per hour. StRte for w�at purpose wanted and send for CatalQgue of U Pumps." VAN D UZ.l!:N & TIF'J." C i ncinnati. O. 

Surplus, " 
Assets, " . . . . • 
Paid Policy-HOlders, 

$2,096,000 
8,4 1 7,000 

. 1  2,600,000 
JAS. G •. BA.TTERSON, 

Presiclent. 
RODNEY DENNIS, 

8ecretarv· 

fF"iOi;;;;;j5;;;;;;;;;;;;:;" . The Latest Novelty. 
Specimen of Twenty 

kind. of 

AMERICAN WOODS ,  
Showing natural appear

aDce and va.rious e:tfects of 
cabineI�loE v:�:r!.· A trea!���

h
iorlgoVI�I���:� y���,� 

uable to A rchitects, Builders, IUechanics, and 
Schools. Postpaid. $1.50. Circulars free. 

".L :H::m :f�"�:;'�=t,��::���w.. J. 

Save postage by using Wea
ver Metal Muiling Boxes and 
Envelopes,Book Corner Pro .. 
teetors, metal, paper cover .. 

: ed. For sending merchan
dise of every description 

. through the U. S. and For-
::r�;nt.

i
�: �n.!�l�\5:Cf;�.it: 

��h:��::�&1�&1.
s
s\ze�

O J!�� 
lOcts. for samples and in for
mation to The Weaver Mail-

�! �.
n
�ri��rT�:.

o
�0?�Le�:e!.

acl:!iit����1��hia. A. 

& Perfect Regulator, and 
entireJy reliable. 

Rue's Little Giant Injector. 
SCREW JACKS, STURTEVANT BLOWERS. &c. 

JOHN S. URQUHART, 46 Corthindt St., N. i. 

e J HA"D MA�RINERY N.Y: M����.::�
t
bepot. W � " Bndge Store No. 16. 

Frankfort Street, N. Y. 
'['he STATUE of LIBERTY. NEW YORK. 
The great work of Bartholdi. tbe larl!est statue ever erected by man, just inaug'urated on Bedloe's IblRnd, �ew �ork Harbor, ful1y described. The history of its InceptIOn, pow the work was carried out, chronology of the operatIOns and full engineering UGd popular details as to construction, mode of erection, Size, thicknes& of metnl, etc. ll"ully illustrated by drawings, shoWiDr the work as completed the elevation of the pedesta and framework, and the statue 88 it uppeared in ,process ot construction. Contained in SCIENTIFIC AMGRICAN SUPPLEMENT. NO. 564 • . Price 10 cents. To be had aD. application, or by mall, at this offiice and from all news.; dealers. 

VIOLIN O UTFITS: Con�isting o f  Violin Box, Bow, and 
Teacher, sent to any 
�r!fes

o
�n

t
rt, r��� 

trial before buying. 

INGERSOLL ROCK DRILL CO., 
10 PARK PLAOE. NEW YORK. 

I m p roved " ECl i pse " 
� C> O :H>.  X> � :E L L I!I .  
si!�fng�1iniQ�ar�y��elintf�b!�:t�e 
drilling. and for ail k�nd. of rock ex
cavation . 

. .  Straight Hne " AIR COMPRESS
ORS, BoiIers, Steam and Horse Power 
��

st
�e����y

ic
Mf�r�:i

n
ir:c�t:��� 

Send for full descriptIve Catalogue. 

Of all sizes. 
. Write for Circular and tell us What you want. B. W. PAYNIJJ & SON. Drawer 1004. Elmira� N. Y New York Office : 107 Liberty "treet' Eastern Agents Hn,L, CLARKE & CO., Boston, Mass. 

. 
Our pate'!ted Vertical Boiler will not prime. No danger of burnIng fiues. 

�7��
n
Jt�::fo��nc��r:o�Y to other systems have �tAn Portable FORGE and Blacksmith'. hand 

been I·erfe.ted. B LO WER. Hammelman's Patent. The lat-

The Waterhouse ElectriC Mfg, Co., Hartford, Conn, 
est and best. Star Machine Comp��alo. N. Y. 

COLD AS A. CAUSE OF DEAFNESS.-A short b!lt comprehensive paper by Dr. TheOdore Griffin, answ!'nng the two important questions: How can the Injunou.s elfects of cold upon the ears be prevented? and secondly. I{Q"l!: !lIIJl.th"l.be . . cured after they. .have been developed 1, Contalne tn SCTEN"" FIC AMERTCAN SuP' PLEMENT; �No; l!61i. PrIce 10 cents. To be had at this 01ll0e and .from all newsdealers. 

PERFEC7' 
NEWSPAPER FILE 

The Kooh Patent. File. for preserving newsps.pers, magazjnes. and pamphlets. has been recently improved and pnoo reduced. Sub.crlbers to the SCIENTIFIC AMERICAN and· SCIENTIFIC AMERICAN S{TPPLEMENT can be supplied for the low price of $1.50 by mall, or '1.25 at tbe llffice of this Pl'per. Heavy. board sides ; in.crlption SCIENTIFIC AMERICAN." In t:lt . Necessary for evl��!'is who wishes to preserve t e paper. 
lIUNN & CO., 

Pub1lahers 8oJ::aNTIJ>Ic AIllIBIaAN. 

ROPE R'S HAN D-aOOK O F  LAN D  
AND MARINE ENGINES.-8th Edltlou. � 

Containing a description and illustrations of every 
kind of Land and Marine Engine. $3.IiO, po.tpaid. 
De,cript!ve catalogue Free upon application to 

EDWARD MEEKS, Publisher,  
S. E .  Cor. Walnut and Tenth Streets, 

PHH.ADEL I ' H IA, PA . AS a E STO S FEL'I'ING won KS, 101 Maiden Lane. N.Y. Asbestos and Hair Felt Bpiler and Pipe Coverings, A sbestos Materials of all kmds mfgd. and apliped. and e.timates furnished. 

:meloe> S ys"te:D1 
Of Arc and Incandescent I.ill"htl"g. · . 

Electric Llaht and Power. Motors, Dynamos, !,Jamps, and Batteries in all varieties. 
W

E
W
,lectro:DynamlC Co •• �24 Carter St .• Philadelphia. • " GrIscom, Consulting Electrical Engineer. 

© 1886 SCIENTIFIC AMERICAN, INC
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IMPORTANT BOOKS 

ON 

Mlt&l:, Met,l Warking,Mlt,lMining 
AND 

ABBA YING. 
. I.IIST No. 1. 

ABle O F F E R  TO lntroduce themiwe 
S6If-Operatl� Washln� ��cg��:. '\ry��' w:'� 
one send ns your name,. P. O. al.d express otl1ce 
at once. The N ationa . Co., �3 Dey 8t., N.Y. 

ICE-BOATS - THEIR CONSTRUCTION 
and ID8.IlIIgement. With working drawings d�tallB and 
directions In full. Four engravtngs. showl;;';' mode ot 
construction. Views of the two fastest ice-satUng boats 
u.-d on the Hudson river In winter. By H. A. Horsfall, :E�T, f.0

n��: n���i��� c1;:��t:e �Y::;:;;' 
regulations tor the formation of iee-boat clubs, the sa.llo mg and :management of ice-boats. Price 10 cents. -wAAAt.OAWAEA.LAJ..A8A 

clotNiVtiiYi8WR1J 
C.A.LDWEI.L'8 8PIRAL-sTO£1JbNVEYOR, 131-133 Weat Wa.lIlnlrlOn St .. Chicap, III.  

GAS ENGINES. 
Best In prinCiple, workmanship, and materia.ls. 

. 
An unequaled l!lIla.ll Motor adapted to a.ll uses. . 
When the motor ill not at work, the expense of running It ceases. 
F
Slmple, Safe, Economical, D ll rable. No exu'a In.urance. our sizes: 1 H. P., � H. P'i 1 man power and Dental Engine. These EngInes &n!.�ecla IT suited for Gasoline Gas for country 1I!e. .....8end ]Of'  I� U/UtfloaUII. 

oA���e2,�!C _ . ��!J!.I! .g��! Y • 

Wl'l'HERBY, RUUlt & RICHA RDSON. Manufacturers 
ofJ'atent \\' ood WOI'klng Machinery of every descrlp· 
tlon. Fac1lltles unsurpassed. Shop formerly oocupied by R. Ball & (;0 .. Worcester. Mass. Send for Catalope. 

$ 1 0 .00 to $50.00 1f:;7::iJ� 
ness. Madc 1 .8 nte,·n8 nlld " lew" of popular sub
jects. Catalogues on acplication. Part 1 Optlca.l, 2 
Mathematicak 3 'Meteoro oglcal, ;I Magic J..anterns, etc. 
L. MANAlSeE, 88 Madi.on Street, Chlcalro, III. 

DRY AIR REFRIGERATING MACHINE. 
Description of HaU's improved horizontal dry air refrlg. 
erator, designed to deliver about 10,000 cubic feet Of 
cold ali' per Iiour, when running at a speed of 100 revolu
tions per minute, and capable of reducing the tempera
ture of 90° above to 50° below zero, With five figures, 
showing plan and side elevation of the apparatus. and 
d1agrmns 1Uustratlve of its performance. Contained in 
SCIENTIFIC AMlmIOAN SUPPLlllMENT, No. �8S. Price 10 cents. fo be had » this otl1ce and from all newlt' 
dealers. • 

DRAWING 1 11 1ustrated catalogne 
sent on application to 

INSTRUMENTS. w"A�io;:!�::' 
H O S E .  R U B B  E R B E L T .  N C ,  P A C K . N C ,  

Olde.t and Laqe.t Manufacturen iu the United 8tat88. 

•• VULCA.NIZED BUBBER FA.BRIVS 
For Mechanical PnrpoBes. 

A1r Brak.e JS:oae 
A Specialty. 

BUBBEIt MATS, 
. • RU B B E R  MATTI N C  

A N D  STA I R TREADS 
NEW YORK BELTING & PACKING CO., 15 PARK ROW, N. Y. 
:T?�� ��:,�!p��8.s. Branches : 167 Lak:e St., Chicaao ; 808 Chestnut St., Phil", 62 Summer St., Boston. 

FOREIGN PATEN TS.  I C E  & R E F R I G E RAT I N G M'lchines. York Pa
tent. YORK lU FG. 
CO., YOl'k, Pa . 

1'heir Cost Reduced. . 
. 

E D I E  TOOLS ��gf:::':' �d The expenses attending the procnring of patents 10 
most foreign countries havtng been considerably re
duced the obRtacle of cost Is no longer in the way of a 
large proportion of our inventors patenting their Inven
tions abroad 

CA N "  UA .-The cost of a patent In Canada Is even 
les. than the cost of a United States patent, and the 
former locludes the ProvInces of Ontarlt.o, Quebec, New 
Brunswick, Nova Scotia, British Golumbia, and Mani-
tOba. . 

The number of our patentees who avail themselves of 
the cheap and easy method now otrered for obtaining 
pa�t8 In CIIoWloWlo itt � 'n� l�g"t tw.a. bs et.eu.lllly increas-ing. • 

KNUI • .  , NJ[).�,.'l'Ile loew 
torce on Jan. lst:7�1!iI;_"'-_"'_""";";""';';;';;,;;ji�1o-I 
lu .Great Britain on very moderate ' ABritish ,.. 
tent includes England, Scotland, Wales, Ireland and the 
()bannel Islands. Great Britain is the ackuowledged 
llnanclal and commercial center of the world. and her 
goods are sent to every quarter of the globe. A good 
Invention is likely to realize as mnch for the patentee 
in Klljlland as bis United States patent produces for 
him at hp'Ue. and the sma.Il cost now renders it possible 
for almost every patentee Iii this country to secure a pa
tent in Ureat Britain, where his rights are as well pro
tected as In the United States. 

OTH Elf. C01JN 'I' IUES.-Patents are also obtained 
on very reasonable term. in France, Bellrium, Germany, 
Austria, Russia, lta.ly, Spain (the latter includes Cuba 
and all the other Spanish Colouies), Brazil, British India 
Australia. and the other British Colonies. 

An experience of FORTY years bas enabled the 
publ1shers 01 THE SCIEN'TllI'IC A.,lll lUOANto establish 

competent and trustworthy agencies in all the principal 
foreign countries, and it has always been their aim to 
have the business of their cl1ents promptly and propero ________________ -::----
lY done and their interes.s faithfully guarded. 10 E _ H 0 U S E  AND REFRIGERATOR. 

A pamphlet containing a synopsis of the patent laws m:r.!.�fJ'n 
�1 =e�= ig� const��'t-:f:b� 

of all conntrles; including the cost for each, and oth.. season to season. The air is keJll; w.;seand "pure thro�h. 
information useful to persons contemplatlDg the pro· out the year at a temperature ot from 34 to 36°. COn· 
curllljl of llatents abroad, may be had on application to ta.lned iii. SCIENTIFIO AMERICAN SUPPLEMENT No. 1 1 8. 
this otl1ce. 

. l'rIce 10 centa. To be had at this otI1ce and of a.Il news-
MIJNN  &: ( ' 0  .. Editors and proprleiors of THE SCI- \ Gealers. 

Ship Tools, Cleaver!. &c. Full Une 
White, Bull'alo, N. x. Establ'd 1837. 

Reduce. of Ilteam. 
FOB GAS AND 'W A'rEB PIPES. 

Prevents Sweatl nll and Freezlnll' , 
Tile BeBt ll ... eoadoolor otHeat aDd Cold in the World 

Bsnd ror m  •• t.mted _pUn Cirealar, ""d name >hll paper. 
1 43 Worth Street, New York. 

7S and 80 Lake Street, Chlcallo. 

SLATE ROOF OOVERINGS.-BY JOHN 
Slater. CharacteristiCS of llood slate, sizes of slate, lay 
Ing slate. Conta.lned In SOI1llNTlll'IC AMERICAN SUPPI.lll
MENT NO. 498. PrIce 10 cents. To be had at this 
otl1ce and from all newsdealers. 

� New Catalogue of Valuable Papers 
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BA I. J. UNIPOLA R Sy"tem of Electric Lighting is cheapest and best for Arc or Incandescent. For infor· 
matlon, p�'('W;jel.��d �\���k\�'ir'o .. 

3th &: I.ocn., 1St •• , Philadelphia. 

TO THE STEEL Cl-A�N:ACTUltERS 
UNITED STATES OF AMERICA. 

UNITED STATES NAVY DEPARTMIIiNT, } WASHINGTON, D. C., Aug. 21, lB86. 
The attention of all steel manufacturers of the United States Is hereby.lnvlted to the requirements of the Navy Department in the way of armor-plates and heavy � 

fO�lngs, for the prosecution of work already authOrized 
b
�hY�':.:'':tlsement invites all domestiC manufacturers of steel to specify, in competition with 9lI>ch other upon what terms they will ellg"lfe to prepare for the productlou of and produce the forgings and armor-plate req uired for modern ordnance and armored ships; and no bids wUl be considered exce.l!t such as eng"lfe to produce within the United States e.ther all the gun.steel or all the armor-plate (or both) specified In this advertlse-

l:'
e
�tJiJ'e�c:

i
�a�r�.!'�

be 
tg

c
�g!'1>�

n
���:g�

o
�r'l� . brdder Is in posses.lon � or ha. ma:fe actual provision for, a plant adequate for Its fulfillment 

wl:�d:h":��3�����llJ�U':,';:��r.:r:ng·thls Department 
About 1,�10 tons of steel gun-forgings, of which about S28 tons wJlI be for gnns of six inches ca.l1ber, 10 tons for guns of eight Inclies caliber, and 912 tons for !'allb ..... between ten Inches and twelve Ineh • .tt>uth iuclaSh e); -

tu1'8&a� �'if"w'lien�lh +£i,B:£ state iii; hei;itiCiO- -ii-
which enters into the construction of a gun of ea'JC of 
the desired cslibers will be about as follows : 

g
-I��

h
: : : : : : : : : : : : : :: 

.

• : .• : : : : : : : . : � : : : : : : : : : : :  �J.4: �1"" ,,j 18� :: : : : : : : : : : : : : : : : : : : : : : : : : :::: .:::::::: : :  g �  :: 
Alf th�se forgiiigs ·m�.i'be delivered witiii�2fte ;�lIOW' 

in�J�'ltT�:�o:u:�e��l�n
o�n

a
e 
c;:;"';"':ilvtf;� remainder within 18 months. 

For 8 inch guns, within two years • 

. For 10 Inch and larger pns, within 2� vears • 

. Preference will be given for earlier d"fiverles. 
Also. about �,500 tons of steel armor-plates. to be of the 

best material and manufacture, shaped ac�rately after 
patterns to fit the form of each vessel for which Intended. 
::i'20�fo�;� 

sizes as may be required, varying somewhat 
20 feet by 8 feet by 12 Inches thIck. 11� feet by & feet by 11 inches thick. 
¥�::�Irf al� r::��ln�����:fe��

lck. 
. 

For Infonnation concerninlZ shapes and weights of the gun forgings and armor-plates what parts must be manufactured in "ets, time of delivery of 9I\cb set, the 
chemic&!, physlca.l, and ba.llistlc tests, which the metal 
must .lIt&ln in each case, and for an other particulars ' 
apply to the Chief of Bureau of OrdBnce, Navy Depart! 
ment, Washington, D. C. 

Each bid upon armor-Rlate must specify the time with. 
h�:r::��C�:\�IR

l
g��v':� t��!�:stop�g�!��:J'�!ftv..k��

d 
Proposals must be In duplicate, sealed and addressed 

to the Secretary of the Navy, Navy D:J'artment, Wash . 
�¥rel':U,P-fo�iiu!':s

e ���� .. indors .. Proposa.l for 
ThllY wlll 'be received at the Navy Department Ilntll 12 

o'clock M. on the 10th dBy of December, l886, at wbleh 
hour the 0renlng of the bids will take place. 
an�h� �fecl" a�,:���r ;fd:.alve defects In the form of, 

��
n
tll':�.:':;'�n�f f��

e 
e��

t
�":itc��:rell"��r<'�� ,!'�I¥�� 

g������n�o��::'�e1,
lates to articles of that ClaSR, sha.ll 

fo��t"';:�����1f:.� ':'::����r�:%.tJ'e�Ife':; "t,��:,� 
go�:r.""' both will receive p�eference, other things being 
'\'lIds will be compared In two classes. 
FIrBt. Gun Forgings. 
SecoRd. Armor-plate. 
And the total sum for which, and the time within 

which the whole of the material covered by each class 
will be produced and delivered will be alone considered. 

WILLIAM C. WH1TNEY .. � BeCf'd.on'1l oj tilt .L\'<WI/. 

WORKSHOP RECEI PTS. 
For the use of Manufacturers, Mechamcs, and Scien� 

��c'h!�a:u::rteT:�f �:iit���igg�ection pubUshed of 

FIRST SERIE8.-Bookblnding ; .  Candles ; Drawing ; 
Electro-Metallurgy ; Engraving ; G1ldingj.Japans ; Pho
�graphy ; Pottery ; Varni.hing, etc. IOU page •• with 
illustrations, • • • • • • • • 8'.1.00 

SECOND SERIlllS.-Indnstrial Chemistry ; Cement. and 
Lutes ; Confectionery, Essences, tmd Extracts j Dyeing StalninlZ, and ColorlnlZ ; Gelatine, Glu'!., and Size ; Ink_ j Paper and Paper MIik'II(! ; PIgments, ralnt, and Pain� InlZ, etc.. 8'l.OO 

etc • •  

pP'" Send for our complete Catalogne of bookS, free to 
any address. 

p- In orderln/f slnlde volumes, be part1C1lIar to men-
tion the " series ' wanted. . 

N�:tr.":E��:�e��to� p�.!:O .. 381 BroadwaY, 

O ElFN ESS Its .oause"o.1U'd a new and sue· 
() lJ R E  at your own 

. b one who was deaf 
twenty-eight l'ears. 

-
ed by most of the noted 

speCialists without b� CUred M7IIBelf in three 
months) and since then hundreds of others. Full 
particulars sent on application. 

T. S. PAGE, No. 41 West 31st St., New York City. 

C:A�!lR =-with direct1cnlI oent FB.EJ!I to &ll3' 1IU1IIIrer. . 

Dr.lI' . 1'. Q.lIoetlblg" Cu., = Ent Hampton, Coma. 
ENTlll'IC ArnnrOAN, cordiany invite all persons deslrlnlZ 
any Information relative to patents, or the registry of 
trade-marks. in tbls country or abroad. to call at their 
otI1ces, 861 Broadway. Examination of inventions, cou· 
Bultation, and advice free. Inquiries by mall promptly 
answered. 

Address, MUNN &: CO;, 
Publlzhers and Patent Solicitors, HY DRAU L I C  

contained in SCIENTIFIC AUlltoICAN SUPPLEMENT, sent 
(ne o! c� to any �t}'1' &: CO . . S6l Broadway. N Y. 

H E A D S ,  g�l:\qt.� 
TANK MAKERS dl'llDl. Invfslble, clOmforfable and a.lwayB .ln position. Ail 

F L AN GED 
86\ Broadway, New York. 

BUtfOll OFlI'IClllS :  No. 622 and 624 F Street. Pac1fic 
Bu1ldlnlr, near 7th Street. Washllljlton, D. C. p' L E S InstAntreliet. FIna.l""reaad_ . • ret1U:n8. No lndellcsq. ·  Neither 

knife purge, sa.lve ..-BUppository. Liver, kidney 
anda.llbowel trouble�lyconst\patlon-cur
ed like llUll<ic. SulferersW1n les.rnof&slmplerem� 

tree, by addresidng, J. B. REEVEB, 18 Nassau St.,N. Y. 

OF IRON .OR STEEL, FO. R BOILER AND • conv_n a.nd even whIB�f1eard dlBttnctIY. Sendfor 
. . 11lustrat.edbookwith_onla.ls.!'REB. Addressorcal1on 

'Une qua.le d  fo r  Str e n gt h a. n d  'Uniformity. F.msooX, eaaBroa.dwa.y, New York. JlentlonthllllJl!oll"1"' 

THE DICKSON MANUFACTUR1 NG CO. 
96 Lake I15lreet, ChlClllr0' 

IEJ OE'l.. A.N'TON, 3:-.A.. 
37 OIlTer Street, Bo.tou. 11� Liberty Street, New York. 

ELECTRICAL ' Ed ..... P. Thompson . SOlicitor of 
i EleCtrical patents,S Beekman ·St., 

N. Y. No risk. Depostta to be held by the Madison Sq. 
Balik, N, Y .. till client i. �at1s11ed with the work. Other.. 

. wise refunded. Write for testimOnials and inati'UOtlOllI. 

© 1886 SCIENTIFIC AMERICAN, INC
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Inside I'age. each insertion • • •  'l :i  cents a line. Back Palre, each ,Insertion • • •  81 .00 a line. 
The .. bove are chwges per ag .. te Ime-about eight 

words per line. Thl. notice show. the width of the line. 
a.nd I • •  et In Agate type. Engr .. vlngs may head adver
tisements .. t tlie 08l1le r .. te per agate line. by measure
ment. as the letter press. Advertisements mu.t be 
received at publication o:tllce 118 e .. rly 118 Thur.day moru
Ing to .. ppear In nen is.ue. 

A PLAIN BRACE, A. RATCHET BRACE. 
A DRILL BRACE. ALL IN ONE. 

Material. Style. Fini.h, Durability, in 
all re.pect. this Brace i. warranted to be 

the be.t in any market. Sent by mail, 
po.tage paid by us on receipt of $3.00. 

Most Hard ware dealers will furnish it .. t 
the same price. MILLERS FALLS CO" 

:.0. 74 Chamber St.. New York. 

PULLE"Y'S. 
Order trom our " Special List." 

THE JOHN '1'. NOYE MFG. 00., 
:SUFF.A.XoO. 1'IT. Y. 

COLT_RIFLE .. t H If th I 1�2 50 B,,' Repeating Ri" I. "U8 a e . ibe World. 44.Caliber. Faetory Priee I $ • II'P'R'S CHAMPION 
g�:�A.:: BW���ol'c�:��n�� Hr::t�:::d �,��:::te.t�ro��: 
lOHN' P. LOVEL� SOKS, Dostou, lIass. Establlsbed 18{O. 

Address JOHN A. ROEBLING 'S SONS. Manufactur
ers. T.renton, N. J . •  or 117 Liberty Stre"t, New Yprk. 

Wheels and Rope for conveYlpg power lopg dlsta.nces. 
Send for circular. 

PUMPING MACHINERY.-'-BY E. D. 
LeaVitt, Jr. HI.toric .. 1 notes on machinery for mine 
���J'l.n

g
blr��I-;.sc��E�Te� 

u����.;"gg:i:,.���-��ii� 
ENTIFIC AMERICAN SUPPLEMENT, No. 49�. Prlce l0 
cents. To be had at thl. o:tllce and from all new.deaJ. 
er •. 

.. BEFORE. YOU BUY I BICYCLE Of any kind, send stamp to A � W. C M P 
Dayton,_ O h i o, for large Illustrate� PrlC� 
l.ist of NEW a.nd SECOND-HAND MACIJINEB. 
Second·hand BICYCLES taken in exchange. BICYCLES Repaired and N Ickel Plated. 

STE R EOPT ICONS. 
Our Petroleum Lanterns have the 
finest lenses and the lamps are un

'rivaled for powerful white light. 
Choice collection of views 
colored and plain. 
, Send  for Catalogue to 

. ,Q��A�E�!.�P· ,"':;���� 
9�4 Chestnut Street. 

___ JIll: • .A.. � .A :Et.:a.X&. J'rovldellee. n. J � ( I ·  .. rL; 8t.)  Six mlnute&'walkWeltlromstatiOD. 
O" lIrlnal Rnd U n l y  IInllde,' 0 1  Ihe H A R R I S · C O R L I S S E N e I N E , 

With Harris' P .. t. Improvement •• from 10 to 1,000 H. P Send fo r copy E nmlneer's a n d  Steam U ser's 1I1I=��:!�PlI�� ... W. H i l I ,  M . E .  Price 1 1 .215. 

[NOVEMBER 6, laa6. 

������'CTr.iT�� : TH�,AM!nI�AN ��LL TUL��H�H� ��. 
95 M I LK ST. ,  BOSTON,  MASS. 

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

The transmission of Speech by all known 
forms of Electric Speaking Telephones in-����;;;;;���;;������������������������ I fringes the 'right secured to this Company LIGHtNING ·GRIP WOODWORKERS' VISE. �:d���:�o::erPo�

t:��:o:�s
r:����r:��� 

1'ITe> aOEl.::El'W":E1'ITGr. • • I' 'bl f h E. & K. PATENT. SEND FOB CmoULA1I. ed by It Or ItS lcensees responsl e or suc 
MASSEY, !!Iole Maker, 13 South Jefferson Street, Chlcalro, III. unlawful use, and all the consequences 

Bibb's Celebrated Original 
,BALTIMORE 

FIRE-PLAQE HEATERS, 
'ro warm upper and lower rooms. 

The handsomest, most economical 
Coal Stoves in the world. 

B. C. B I B B "" S O N  

ARTESIAN 
Wells, Oil and Gaa Wells. drilled 

l'l�}�"t��=u=: and fttrnish eve1'Ythln1r reQUIred to drUl and complete siDle. -Port
. able Horse Power and Mounted 
Steam ])rilling Machines for 100 to 600 ft. Bend 6 cent. for illustrated 
catalogue. 
PierceWeIIExcavatorCo. 

, New York. 

thereof, and liable to suit therefor. 
THE COPYING PAD.-HOW TO MAKE 
and how to UBe ; with .. n engraving. Practical dlrectl<;ms 
how to prep .. re the gelatine pad. and also the .. nlllne mk ' 
by which the copies .. re made ; how to apply the written 
letter to the pad ; how to take olf copies of the letter. 
Contained in SCIENTIFIC AMERIOAN 8UPPJ�EMENT, No. 43�. Price 10 cent.. lfor sale .. t this o:tllce a.nd by all 
newsdealer. In all parts of the country. 

l�WJlII1JjJ!PM 
every subject for PUBL I C EX I B I T I O NS, ele. rr:r A p7"ojltable bu8in.e88 lor a man. ""fA a Bl1Udl ca.pitaZ. A.lso, 
Lanterns for Home Amusement. U8 page Catalogue /tee. 
MCA LLIST E R ,  Mfg. Optloian. 49 N assau St. , N. Y .  

OF TRlII ' 

$ dttdifit �mtritau 
Foundry Office and Salesroom&, FOR 1 S�6. , 

89 ·B�tt!.���i�!"eet, BA R, R E L :.:�������, The 1II0it Popular SelentUle Paper lu the' World. !lABBLEIZED SLATB HA'KTBLS. _ _Bend/or Cir_ BUFFALO, N. Y. Only 83.00 a Year, IncludinI[J·ostalre. Weekly. 
--------,----------------------------________ ;)� Number8 a Year. , 

P I P, E  C O V E R I N G S  

GOO'D'S Seamless Br .... and Copper Tubing, 
Sheet Br ..... etc. MEltCH ANT /Ii; , • CO., 6:/0 Arch Street, Philadelphia. 

T � E  " AC M E" 
Automatie Safety EDgin.,. 

�e:dY�'k� e�':J��fr�wNo d�tv�g 
noise. Cheap, reliable, economical 

Ro�heSter Ma�hine Tool Works, 
Rochestel', New Yf)l'k. 

Use the JENKINS STANDARD PACKING In the wor.t 
jOint you have, a.nd if. after following directions, it Is not 
what 'we claim. WE WILL, REFUND THE MONEY. 

Our " "Trade ' Mark " is .tamped on every sheet. None 
genJ)ipe qnless ,.Q .ts.mped. , �Send for Price List. 

JEN:&:.:J:NS ::a�OS •• 
.Irl John I!!tl'eet., N. Y. 'f9 Kilby Street, Boston. 

13 �o.
, 
Fourth !!!t�eet, Phila. 

AQUA PURA 
BY ;NATtTRE'S PROCESSES 

Turbid Water Made Clean. 
Matter ill Snspenslon 

a n d  O R G A  N I V  a n d  :'; e m i . "' o l u b l e  E l e .  
ments removed. 
Hard Water lIIade Soft. 
Cities, Towns, Mills, Hotels, 

and Private Houses Sup
plied .. nd Results 

Guaranteed . 
Scale In Boller. Avoided. 

Thili widely circulated a.nd splendidly Illustrated 
p .. per Is publi.hed weekly. Every number contains .Ix
teen pages of useful Inform .. tion .. nd .. large number of 
origiual engraving. of new Inventions and discoveries, 
representlnlC Engineering Works. Steam Machinery 
New Inventions, Novelties in MechanIcs, MallufHctures, 
Chemistry. �Ieetriclty Telegraphy. Pbotogr .. phy, Archi
tecture, Agriculture, Horticulture. NaturaJ HI.tory. etc. 

Al l  Classes of Readers find lu tbe SCIENTIFIC 
AMERICAN .. popular resume of the be.t SCientific In
formatlou of the (lay; and it I. the aJm of the publl.hers 
t& � Ittll 1111 attractive 'QIItn, avoiding 8S much 8S 
po •• lble abstruse terms. To every intelligent mind, 
this journaJ alford . ..  cousta.nt .upply of Instructive 
reading. It Is promotive of knowledge aud progress In 
every community where It circulate •• 

Terms of Subscl'lption.-{)ne copy of the SOlEN
TIFlO AMERIOA N w1l1 be .ent for one 1/eat'-1i2 numbcrs
po.tage prepaid. to .. ny .ub.crlber In the United State. 
or canada, on receipt of thI'ee dol lnl's by the pub
lI.hers ; .ix months. $1.50 ; three months, $1.00. 

Clubs.-One extra copy of the SCIENTIFIC AMEnT
CAN will be supplied gr .. tls for I!I/Jtry club of jive B'Ubscribers 
at $8.00 each ; addltlon .. 1 copies at .ame proportlon .. te 
r .. te. 

The .afest way to remit Is bY, PostaJ Order, Draft. or 
Express Money Order. MonllY carefully 'placed lu.lde 
of envelopes, securely sealed, . and correctly addressed, 
seldom goes astray, but is .. t the seuder's rl.k. Ad
dress .. II letters and make .. 11 orders. dr .. fts, etc., pay· 
able to :b.I.C"C'NN &; CO •• 

36 1 Broadway, N ew York. 

Thl. is .. . eparate and distinct publicatIon from 
THE SOl:Wi!l:U'JO .. UUaICAN. but 18 unftorm therewith 

·�:'�.�',,;��-:;��.IIM���'I�;� 8lxteen I .. rge pages. 

PAT E N T S .  t12t§J:��F�U��� !61'11�� 

• 
SUPPLEMENT 1. publi.hed 

weekly, .. nd IncIudes a very wide range of contents. It 
pre.ents the most recent p .. pers by eminent writer. in .. II the prinlllpaJ department. of Scieuce and the Useful Art., embraCing Biology, GeolollY, Mineralogy, 
Natural HI.tory, Geography, A rchreology, A.tronomy, 
Chemistry , ElectriCity, Light, Heat. M ech .. nical Engi. 
neerlng , Ste .. m and R .. nway Engineering, " ,Mining, 
Ship Building. Mariue Engineering. Photography, Technology, Manufacturlug Indu.trles, Sanitary EngineeriulC, Agriculture, Horticulture. Domestic Econo. my, Biography, Medicine. etc. A v ... t .. mount of fre.h 
and valu .. ble Information pertaining to these .. nd allied 
.ubjects Is given. the whole profusely lIIu.tr .. ted with engraving •• 

and Boilers for every possible duty. 
New catalogue re .. dy. 

STREET, N EW YORK. 
Th. most important Enoineer!ng Works. Mecha.nlsms, and Manuf .. ctures .. t home and abroad .. re repre.ented 

and described in tbe SUPPI,EMENT. MESSRS. MUNN &: co��nectlon with the publl
c .. tlon of the SOIENTIFI " '  WAN, continue to ex
amine Improvement., and , , act a. SoliCitors of p .. tents 
for Inventors. , , � , 

In this line of bU.lnes. they h .. ve had fmy one '/II!M'8' 
ea:peNence. ' Rnd now h .. ve unequa.led faciliUes for the 
prep .. ration of Patent Dr .. wlnlC., Specific .. tion •• and the 
pro.ecutlon of Applications for p .. tents In the United 
States. Canad ... and Foreign Countries. Messrs Munn &: 
Co. alSo. attend to the prep .. ratlon of C .. ve .. ts, Copyrights 
fi)r Books, L .. bels. Rel.sues; A •• llCllments. a.nd Reports 
on Infringement. of p .. tents. All bu.lness intrusted to them Is done with .pecl .. 1 care a.nd promptne.s. on very 
reason .. ble terms 

A f,amJ:hlet sent free" of charge. on .. ppllcatlo.u, co.n-��r:, the�\ 1r:.��:��1°
s
n 

c��"c��n1::e¥,t,:b:l!� �g;�gY."t�: Designs, p .. tents. AppeaJs. RAIs.ues, Infringements. Assignments. Rejected Casetr, Hint. on the SaJe of Patents,�tc. 
We .. Iso send, ff'u o.f chargt. a Synopsl. of Foreign Patent Law., showing the cost aud method of securing patents In .. n the prinCipal countries of the world . 

• lINN ok CO., SoliCitor. of Patent_, 
361 Broadw .. y, New York. 

BRANCH OFFICES.-No. 622 a.nd 6:U F Street, Pac\JIo Bnlilllng. Dear 7th Street, W I18hlngton, D. C. 

mHIS ROOFING is the perfected form,Q! � Roofing, rn� bi -1- us for the' past twenty-seven years, and is now in use upon roofs III FactOries, Foundries. Warehouses, Cotton Gins, Chemical Works, Raill. road Bridges, Cars, Steamboat Decks" etc., in all parts 01 the world. It is supplied ready for use, in rolls containing 200 square feet, and weighs with .Asbestos Roof Coa�ings to finish, only about 85 pounds to 100 square feet. It IS adapted for all clzmates and can be applied rea.dily by unskUled work. men. 
Samples and Descriptive Price Lists free by mail. 

H. W. JOHNS MANUFACTURINO COMPANY, SOLE I!ANt1F�TOltII: .. OIl' 
Asbestos F.ire. and

. 
Water

. 
Proof' Buildi.ng Felt; �te�m �acklng�, Boiler Coverinlls, LIqUId Pamts, Fire Proof Pamts, Colors m Oil, Varnashe� etc., , 

1 715 RandO l p h  St., C h lcamo. 1 70 North 4th St., P h i lade l p h i a .  B i l l iter House, London. 

Price for the SUPPLEMENT for the United Sts.tes od 
Canada, $5.00 .. year, or one copy of the SCIENTIFIO AM
ERIOAN a.nd one copy of the SUPPLEMENT; both m .. lled for one year for $7,00. Addre.s " and remit by postal 
order. expre.s money order, or check, 

MUNN & Co., 361 Broadway, N. Y., 
Publisher. SCIENTIFIC AMERICAN. 

.'1'0 ... �."e'gn SllbscI·iheI'8.-Uuder the facilities of 
the Po&tit.l UDIOn, the SCl ENTlFIO AMERIOAN IS now seut by post direct from New York. with regularity, to sub
scribers In Gre .. t Britain, India, Au.tralia. and ali other 
British colonies ; to France, Austrl ... Belglum. Germauy, 
Ru.sla. a.nd all other European States ; Japan, llrazll. 
MeXiCO, and .. 11 States of Central and South America. Term., when .ent to foreign countrl\lS, Ca.nada \lxcepted. 
$4, gol:l, for SCIENTIFIC AMERICAN, one year ; ,9. gold, 
for both SCIENTIFIC AMERICAN an� SUPPLEMENT for one year. This Includes PO.tage, which we pay. Remit by POstaJ or express money order, or draft to order or 

MUNN & co., 361 Bro .. dway, New York. 

PIlINTING INKS. THE .. Scientific America " is printed with CRAS. ENEU JOHNSON & CO. 'S INK. Tenth aud Lom bard Sts., Phila . •  and 47 Rose St. , pop. Duane St" N. Y. 
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