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THE SECOND BRIDGE BETWEEN NEW YORK AND I bridge at Pittsburg, illustrated in SCIENTIFIC AMERICAN, 
BROOKLYN, voL xli i i., page 159. 

Mention was made a fortnight ago of the beginning of In stead of there being one cable at a side , as at Pittsburg, 
work on the pier foundations of the long-promised bridge tbere will be two, crossing each other in tbe center, on a 
across East River at Blackwell's Island, To-day we are pin joint, and flowing into each otber in symmetrical curves, 
able to set before our readprs an engraved illustration sbow- one above the other . The total load dead and live, is equally 
ing the bridge as it will appear when completed, three years distributed between the two, and the resulting tension is 
hence, if no mishap d3lays the expected progress of the always sufficient to more tban counterbalance any compres
work. 'l'be entire structure will consist of two spans across sion resul ting from unequal loading, tbe space between tbe 
the two cJJannels of East River, one elevated vi aduct across two being thoroughly braced by diagonal bracing. 
tbe Island , and two approachl's, the whole havi ng together a A somewbat similar arrangement has heen suggested by 
length of nearly 9,000 feet, or a lmost i.%: mi l e� , an English engineer, Mr, Fidler, but in bis designs he 

The New York approach will begin at the east side of makes the upper chain straight . Besides the disagreeable 
Third Avenue, and traverses block between 76th and 77th appearance of this plan, it wonld bE' impracticable to draw 
streets to the river, a distance of about 3,000 feet. Connec- the upper chain straight  by any force that could be applied, 
tion will be made with the east side elevated railways, and and F idler's bridge could only be erected by using false 
with the New York Central and Hudson River Railroad walls or staging, which are inadmissible across the East River, 
traversing Fourth Avenue, The viaduct will be of similar By the plan proposed, however, the chains will be put in 
construction to the high structure of the Metropo lit an place by means of small temporary cables of wire, and will 
Elevated Railroad in Eighth Avenue, between the Park and be allowed to take their own curves, The w eight of the 
125th street, both onthe shore ends and on the Island.  The platform, being attached to the lower chains, half on each 
bridge spans will be respectivel y 734 and 620 feet long, and , side, will draw the opposite upper chains nearly into posi
will have a clear height above high water of 150 feet. i tion , and by temporarily loading the platforms, the chains 
The design of the spans is of the kind known as trussed can be made to take the curves designed for them . The in 
chain suspension bridge. termediate bracing will then be put in,  and the temporary 

The road way will consist of two central railroad tracks loads re moved. 
each 14 feet wine; two earriageways eacb 9 feet , and two I This plan was designed by Messrs, T. C, Clarke and A, 
sidewalks each 5 feet wide, all on the same l evel . The Bonzano, Members American Socie ty of Ciyil Engineers , 
bridge will be proportioned to carry two consolidation loco- and, it is believed, overcomes all objection to trussed chain 
motives on each track followed by as many heavy freigb t suspension brid@;es. 
cars as will cover the spans, and at the same time a general The principal contractor f� the bridge is Thomas Rainey, 
load on the highwaY8 and sidewalks of 40 Ib, to the square Esq" of Ravenswood, L, 1. The iron works will be con
foot. The floor will be designed to carry 100 pounds a structed by Clarke, Reeves & 00., of Phoonixville, Pa" who 
:square foot . The factors of safety will be three for dead have erected the West Broadway and Ninth and Eighth 
load and ei@;ht for live load . Avenue l ines above the Park of the West Side Metropoli-

The eigh t towers which support the chains for the main tan Elevated system, and the Second Avenue lin e on the 
�spans will be made of Phoonix colu mns, well braced together East side, besides many other bridges too numerous to 
in every direct ion, They will be 46 feet long on top , and specify. 
90 feet long on the base, and 260 feet high . The total cost of the bridge, including real estate, is esti-

The long spans will be, as stated, "trussed chain suspen- mOlted at five mil lions of d ollars , and it is believed that it 
:sian" bridges', somewhat similarin design to the" Point" will be ready for traffic by Decembe� 31,1883. 

[�3.20 per AnDIln:t. 
[POSTAGE PREPAID.] 

The Corwin's Cruise. 
The U. S, revenue steamer Oorwin sailed from San 

Francisco for a second cruise along the nortbern shore of 
Alaska, May 4, with the following assign ment of officers: 
Captain, C. L, Hooper, Boston; First Lieutenant, W, J. 
Herring, New York; Second Lieutenant, E. Burke, Mil
waukee ; Third Lieutenant, O. B, Myrick, Boston; Third 
Lieutenant, George H, Doty, New York; Third Lieutenant, 
William E. Reynolds, Washington; Chief Engin eer, James 
T, Wayson, Baltimore; First Assistant Engineer, Charles A, 
Laws, Philadelphia; Second Assistant Engineer, Frederick 
E. Owen, Owego, N. Y.; Surgeon,  1. C. Rosse , Washing
ton. There are th irty of a crew and a professional coal 
miner taken north with the view of working the crew in 
utilizing the coal ledge discovered during last year 's cruise 
at Cape Thompson, 

Captain Hooper's instructions give him great discretionary 
powers in his search for the .Jean nette, and the expedition 
may winter in the Arctic regions. 

... f. J' • 

A Filler COl' Porous Hard Woods, 

Use boiled oil and corn starch stirred into a very thick 
paste, Add a little japan and reduce with turpentine, Add 
no color for l ight ash, For dark ash and chestnut , use a lit
tle raw sienna ; for walnut, burnt umber and a slight amount 
of Venetian red; for bay wood, burnt sienna. In no case nse 
more color than is required to overcome the white appear
ance of the starch unless you wish to stain the wood. This 
filler is worked with brush and rags in the usual manner, 

Let it dry 48 hours, or until it is in conejjtion to rn b down 
with No. 0 sandpaper, without mucb gnmm ing up, and if an 
extra fine finish is desired fill again with the same materials, 
using less oil, but more of japan and turpentine. The second 
coat will not shrink, it being supported by the first coat. 
When the second coat is hard, the wood is ready for finish
ing up ilJ. any desired style or to any degree of nicety by 
following up tbe usual methods, This formula is not in
tended for rosewood, nnd will not be satisfactory if used 
therefor.-T, Ii'. Page, in the Ooach Painte1', 

THE SECOND BRIDGE BETWEEN NEW YORK AND BROOKLYN.-OVER THE EAST RIVER AT BLACKWELL'S ISLAND. 

© 1881 SCIENTIFIC AMERICIAN, INC



'titntitit �mttitJn. 
ESTABLISHED 1845. 

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

NO. 8'7 PARK ROW, NEW YORK. 

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

TERMS FOR THE SCIENTIFIC AMERICAN. 
One COPY. one year postage included .. ..... ... ..... . . ... ........ . .... . $3 20 
One copy, six months, postag-9 included ...... . ........ . . . . . . .. . .. ... 1 60 

Clllb •• -One extra copy of THE SCIENTTFIC AM ERICAN will be supplied 
gratis for every club of five subscribers at $3.20 each: additional copie� at 
same proportionate rate. Postage prepaid. 

Remit by postal order. Address 
�IUNN & CO .. 37 Park Row, New York. 

The Scientific Alllerican Supplelllent 
s a distinct paper from the SCIENTIFIC' AMERICAN. 'l'HE SUPPLEMENT 
is issued weekly. Every, number contains 16 octavo pages, uniform in size 
with SCIENTIFIC AMERICAN. Terms of subscription for SUPPLEMIf,NT, 
$5.00 a year, postage paid, to subscribers. Single copies, 10 cents. Sold by 
all news dealers throughout the country. 

Combilled (tates. - The SCIENTIFIC AMERICAN and SUPPJ.KIUI�N;r 
will be sc-mt for one year postage free. on receipt of seven dollars. Both 
papers to one address or different addresses as desired. 

The safest way to remit is bv draft postal order. or registered letter. 
Address MUNN & CO . • 37 Park Row. N. Y. 

Seientific ,llllerican Export Edition. 
The Scn:N'I'IFIC AMI�RICAN Export Edition is a large and splendid peri

odical. issued once a month. Each number CGntaills about one hundred 
large quarto pages, profusely illustrated. embracing: n.l Most of the 
plates and pages of the four preceding weekly issues of the SCI l�!\'TIFIC 
AMII;RICAN, with its splendid engravings and valuable information: (2. 
Commercial. trade, and manufacturing announcements of leading hom::es. 
Terms for Export Edition, $5.00 a year, sent prepaid to any part of the 
world. Ringle copies 50 cents. ii:W" Manufacturers and others who desire 
to secure foreign trade may have large. and handsomely displayed an
nouncements published in this edition at a very moderate cost. 

The SCLE:\'TIFIC AJ\HllnCAN Export Edition has a large guaranteed circu
lation in all commercial places throughout the world. Address M U:NN & 
CO .. 37l'ark How. New York. 

NEW YORK, SATURDAY. MAY 28, 1881. 

Contents. 
(Illustrated articles are marked with an asterisk.) 

Air, cold. for domestic use..... 338 
Ammonia vapor engines . . . . . ..... 343 
Anvn block. largest in the world. 344 
Assaying' .. .... ... .. ............. 339 
A tlanta exhibition . .. . ... .. . ..... . 341 
Book ho1der, novel*. . ......... 34'J 
Bridge. East River. new .......... 335 
Can and bottle opener, new* ..... 338 
Cattle car, new .......... ,. .... ... 338 
Chairs. elegant' ................... 343 
City area and sewerage ........... 337 
Cooking by electricity . . . .... 342 
Corwin's cruise, the ..... , ......... S35 
Cradle, folding. novel* ........ ... 342 
Crank shaft. large. ............. 331 
East River Bridge, new* . . . .. .. . 335 
Electric light wires, insulation of 340 
Elavated railway. Philadelphia . . 342 
Faience of India.jl: ........ ........ 343 
Filler, a, for porous bard wood ... S35 
Floors. cement ............. ....... 34 3 
Fruit jar, improved* .... . ......... 338 
Gamgee perpetual motion. the .. . 3il7 
Horse power of the world .. . ... .. 345 
Iceberg, cruising for....... . ..... 343 
Insectivorous plants . .... _ .. . ..... 337 
Inventions, mechanicaL . . . . . . . . .• 34:) 
Inventions, miscellaneous ........ 341 
Inventions, j:'ecent ................ 842 
Load poisoning by cosmetics .. . .. 346 

Matter, the fourth state of ... . .. . 340 
Mechanical Engineers, Society of 338 
Mechanical inventions ............ 343 
Metals, coating of ... . .. . .. .... . . , 344 
Metals, microscopic structure of 340 
Mole trap, llew*.... . ............. 338 
Nitro-glycerine, manufacture of. 344 
Notes and queries............ . .. 347 
Perpetual motion, the Gamgee .. 837 
Petroleum and plant life . . . . .. 343 
Plants. insectivorous . ... . ... ... . . 337 
Prints on linen .................... 337 
Pnmp. centrifugal, large .......... 340 
Silk adulterations .................. 337 
Teasels ..... . . .. . ... . . . . ...... .. . .. 3401 
Thermophones* . ... .. . .. . .. . ..... 341 
Trade marks, conflicting ...... . . .. 338 
Whale. a, attacks a ship .......... 314 
Zeromotor, the .... ............... 340 
Zinc, actinic ........................ 340 
Distemper .. . ..... . ...... .... . ... .  346 
Electric raHway, Berlin ........... 336 
�'althful John ... .. . . ..... . . . . . .... . 336 
Inventions new..... . . . . . ... . .. .' 3;6 
Iridium............. . ... . .. ..... 336 
Qualitative analysis ..,f alkaloids. 346 
gus pension by subdivision ........ 346 
Telegraphy. comet.......... .. ... 336 
�l�r��og:o�:��i�\.�:t::J.����:� � 

TABLE OF' OONTENTS OF 

THE SCIENTIFIC AMERICAN SUPPLEMENT 

No. 282, 
For the Week ending May 28. 1881. 

Price 10 cents. For sale by all TJewsdealers. 

PAGE 
I. ENGINEERING !I.ND MECHANICS.-New 4:l-'1'0n Breech-loading 

Gun. 1 figure. Section new English breechloader. . . .. .. ........... 4487 
The Panama Ship Canal. 7 figures. Map, profile, and sections .. . 4487 
The Otto Gas Eng-ine. Case of Otto vs. Linford. 4 figures ..... .. . 4487 
Storing Compressed Air or Gas. Method patented by Alexander 

James ... . . . . . . .. . . . . . . . . . . . . . . . . . . . . .. . . . . . . . . . . . . . . . . . . . . . . . . . . . . .. . . . . .  4489 
Dr-iven \Vells for Fire Purposes . . .. .... . . . .. .... . , ........... ..... 4489 
Specifications of New Steamer for the Mexica.n National Con� 

struction Company.. . . .. . .. .... .. ....................... . . . .. . .... 4489 
Iron and Steel under the "Hay Process." By A. '1.'. HAy .... , • • .  4490 
Manufacture and Uses of Cast Steel . ........... . . ... ..... .. ..... .. 4490 
:English Railway Sppeds . ............................................. 4491 
How Sluice :\Hning Originated........ .. ........ .. ............... 4491 
Apparatus for Testing the Tensile Strength of Cements. 1 fig .. 4494 
'l'he Chime at St. Germain J} Auxerrois. 2 figures. Key-board 

chime, old system.-New chime of St. Germain L'Auxerrois .. . , ... 4496 

11. ELlllCTlUCITY, ETC.-Simple Ho!tz Electrical �facbine. Cnra
t.ive Application of Static Electricity. (Coutinued from No. 279.) By GI<:o. M. HOPKINS. 11 figures. WorkinJZ drawings of a 12-inch 
Holtz machine.-Double plate Holtz machine.-Curative applica-
tion of static electricity.-Electrodes ....... . ... . ... .. . .. . . . .. .. . .. 4492 

Electricity in tbe Card Room. .... .............. .. .......... 449;), 
Schcenbein's Ozonometer for (I'ebruary and March, 1881. 6 dia-

grams.. ... . ...... .. ......................... .. .. .. .. .. .. .. .. .... .... 4494 

Ill. NATURAl, HISTORY. ETC.-Silk Producing Bomhyces Reared 
in 1880. By ALFRl!JD WAILT,Y.-l{eport of the extreme1y valuable 
work done last yoar in rearing silkworms by the Soci�te d' Acclima-
tation de France .. .. ........................... ........................ 4496 

The Mode of Flight of the Albatross..... .. .. .... ........... .. .. ... 4498 

IV. ARCHJEOLOGY.-ArehreologicaI Explorations near Madison
ville, Ohio. 40 figures.-Sections of mounds -Groups of skele
tons.-Diagrams of pits with human remains.-Fjgure� (1f a great 
and interesting variety of earthen vessels, inscribed stones. stone 
pipes, and shell, horn, and copper ornaments ... . . ... .. . ........ . .... 44.98 

V. AGRICULTURE. ETC.-The Grapes of California.-Report of Viticultural Commission .................. ".. . ... .... .. .. .... 4501 
Butter and Butter-making.-Rem�rks of Dr. E. L. STURDRVANT E. F. B0:WDITCH, JOSEPH. S. WELLS, and RKKRVR. ALVORD, at 

the meetmg of the Franklm Connty (Mass.) Institute ... ... .... .... . . 4502 

VI. TIilCHNOLOGY AND CHEMISTRY.-A Cement for Calkiug 
Canoes.... ............... . . ........ ..... ................. .... ... 4491 

Detection of Ergot in Flonr. . ........................................ 4491 
Uninfiammable Fabrics . . . . . . . . . . . . . . . . . . . . . . . . . • . . . . • . . • . . . . . . • . . . . •  4495 
The Density and Tension of Saturated Vapors ... .... . ... ... ..... . . .  4495 

VII. HYGIENE AND MEDICINE.-Aural S)mptoms in Bright's 
Disease. ................................................................... 4495 

V11I. MISCELLANI!OUS.-The Quadrature of the Circle. 1 figure .. . 44114 
The True System of Mathematics .................. . ........... . .. . ... 4495 

J ,itutifi, �lUtritau. 
COMET TELEGRAPHY. 

In a special circnlar issued by the Science Observer the an
nouncement is made of the receipt by cable of the elements 
and ephemeris of Swift's comet (a 1881), as computed by 
Drs. Oopeland and Lohse at the Ohservatory of Dun Echt, 
in Scotland. The experience with Swift's periodical comet 
of last year, which was not seen at all in Europe for nearly 
a month after its discovery, owing to the moonlight and a 
total inability to determine its position after the moon had 
gone, was useful. It w as an experience which involved the 
loss of many observations before perihelion passage, and 
caused the Boston Scientific Society to adapt a code to the 
telegraphic transmission of astronomical intelligence, and the 
first test of tllis code has just been made. The Science Ob· 
server, published by the society, has for the past three years 
issued special circularR by mail to American astronomers and 
observers, containing the elements and ephemeris of each new 
comet, when the date could be obtained, and Lord Orawford 
has made a similar distribution of circulars by mail from his 
observatory at Dun Echt to the English astronomers. It 
was, tiherefore, agreed that, as a test of the code, the elements 
and ephemeris computed at each place should be cabled to 
the other ; the Boston data to Dun Echt, and vice versa. 

The elements from Boston were sent across a few days 
ago, and those computed at Dun Echt'ha ve just been received 
at Boston, and form the subject of a special circular of the 
Science Observer. As a proof of the adapt ability and utility of 
this astronomical code, hoth the original message and its 
translation are given. By the same code the announcement 
of a comet, which now requires a message of sixteen words, 
with a liability to error, can be condensed into seven words, 
five of which are necessary and two of which serve as check 
words to correct any possible error that might occur in the 
other five. 

The elements and ephemeris computed at Dun Echt, on 
Mon-day, May 9, were transmitted by cable to Boston in the 
following message: "Decimosexto erective contextual be
witchery anticly demon strati ve courageously sputter arith
mancy stomachical auriferous suety bayou synecdochically 
bissextile eminently."  The translation of this message is 
herewith given. 

ELEMENTS OF SWIFT'S COMET, 1881 (a). 

Per. Passage. 1881, May 20.6 7, Greenwich Mean Time. 

Long. Perihelion .... . . . . . . . .. . . . .. .. . .. . . . . .. 300 2 1 Long. Node . ..... ............ . ........ 124 54 jEq. 1881.0. w = 1t - Q . . ....... .... . .. . . . .. . . . . .... ... 175 8 

Inclination .. . .... . ...... . ... .............. 78 48 

Log. q = 9.7674 .......................... ... q = 5854 . 
Motion direct. 

EPHEMERIS. 
Greenwich, midnight. �A.R.� �Decl.� 

h. m. 8. 0 I 
May 10, 0 38 32 +26 46 

14, 56 48 21 35 
18, 17 32 15 54 

Brightness. 

22, 40 48 9 55 2'32 

Oomputed by Dr. R. Oopeland and J. G. Lohse, from ob
servations made at Dun Echt Observatory. The light at dis
covery is taken as unity. 

To astronomical people the translation will, of course, be 
of scientific value and interest ; but a friend at our elbow 
says he is willing to wager a hat that the majority of readers 
will understand the telegraph message better and regard it 
with a deeper interest than the translation. 

.. , .... 

OPENING OF THE ELECTRIC RAILWAY IN :BERLIN, 

It is announced by telegrapb that the erectric street rail
way of Dr. Siemens, in Berlin, was opened for public 
travel on the 12th of May, with much success. A number 
of promi nent officials and scientists were present. We have 
heretofore given accounts of the progress o f  the construc
tion of this work. It is a narrow gauge elevated street rail
way, mounted on posts, placed on the street sidewalks, some
thing like portions of the elevated railway in New York, 
but on a smaller scale. The new railway is located on the 
outskirts of Berlin, and extends from the suburb known as 
Lichterfeld to Yeltow, a distance of about two miles. The 
passenger cars are n arrow and short, carrying only 14 pas
sengers. There are two tracks. The cars are propelled by a 
dynamo·electric machine, which receives electricity through 
the track and a suspended cable, from an electric generator, 
one at each end of the line, each generator driven by a sixty 
horse engine. An average speed of twenty miles an hour 
was expected to be realized. We shall give further particu
lars in future numbers of our paper. 

The original electric railways, which were tried as experi
ments at Berlin and Dusseldorf exhibitions in 1879 and 1880, 
were worked by locomotives whose mechanism resembled a 
fixed dynamo·electrical machine. The rails of the line and 
the wheels of the locomotive engines were made of use to 
conduct the current of electricity and produce the necessary 
motion. The second conductor conveying the current pro· 
duced by the stationary machine to the locomotive was con
nected w ith a system of brushes attached to the 10(lomotive . 
These brushes touched a high.edged rail running in the mid
dle of two other rails and i nsulated trom the ground by a 
longitudinal sleeper. In practice, howev-er, it has been 
found that this arrangement is exposed to serious interrup
tions. The wet, snow, and mud which (according to the 
season) collects in the ordinary course of traffic upon the 
middle rail interfere very seriously at times with its conduc
tive capacity. It has accordingly been determined on the 
Berlin electric line to conduct the current by means of a 
copper wire properly insulated, and attached to pillars erected 
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alongside the line, the current being conducted from the cop
per wire to the locomotive by means of contact rollers. 

....... 
IRIDIUM. 

Several weeks ago we described the new process of John 
Holland, of Oincinnati, by which he is enahled successfully 
to work this refractory metal, thereby effecting some very 
remarkable and promisingly useful results. A patent has 
lately been granted for the invention. The process consists 
in bringing the iridium to a h igh heat, then adding phos
phorus, then casting the metal into the desired form, and 
theu eliminating the phosphorus by heating the metal again 
in a chalk hath. In a recent lecture before the Ohio Me
chanics Institute, Cincinnati, Professor Dudley enlarged 
upou the value and i mportance of the discovery, reiterating 
the particulars given in the SCIENTIFIC AMERICAN of Feb
ruary 26, about the aid of the metal as an electrode in the 
electric lamp, its astonishing hardness, anti· corrosive 
nature, etc. He stated that the metal h as the appearance of 
steel, but is much harder, being next in hardness to the 
ruby. It does not rust and cannot be injured by acids. 
Professor Dudley stated that a bar of it had been used with 
gratifying success, in place of the negative carbon in the 
electric light. It burned for sixty hours without any loss in 
weight or any perceptible change in form. Iridium cllnnot 
be fashioned by hammering while hot, nor can it be filed. 
It is moulded into convenient forms, and theu sawed or 
ground by rapidly revol ving copper disks, treated with 
emery and water. Many uses for the metai have becn sug
gested. Besides its applicability to the electric lamp it has 
been found to be superior to platinum in telegraph instru
ments. Heretofore owing to the exceeding difficulty of 
working the metal its use has been much restricted, its most 
extensive employment, probably, being for pen points. 

., ... 
Faithi'ul John. 

JOHN W. JACKSON, for more than thirty years a faithful 
employe in this office, died on the 6th of May, of consump
tion, and was buried from the Oolored Methodist Episcopal 
Ohurch in Sul l ivan street the following Sunday. 

"Old John," as he was familiariy called, had grown up 
with the '

SCIENTIFIC AMERICAN, and was as well known 
among b'lsiness men down town as the paper itself. 

John was faithful to his trusts and exacting in others. If 
he had business to tran sact with a business house or an 
official department and he discovered in the clerk a disposi
tion to give another attention to the exclusion of himself he 
would have no argument with the clerk as to his rights, but 
would seek out the head of  the firm or department and lay 
before him his complaint, which, he used to say, prevented 
delay and facilitated business next time. A number of years ago, before the present system of mak
ing collections through our banks was general, John had a 
great many collections to make throughout the city. One 
day, in the absence of the member of our firm who was 
accustomed to indorse the drafts and checks for collection, a 
draft was received at the office for a considerable amouut on 
the Sub-Treasury in this city. Another of the firm, who is 
no longer a member, indorsed the draft and John was sent 
to collect the money. He soon returned with his bag of gold, 
and laying it or::. the desk said : "Mr. W. , your indorsement 
was not known to the cashier, and he at first refused to pay 
the draft, but on my assuring him it was all right, he said if 
I would add my indorsement he would pay the money, so I 
did it, and it was my signature that obtained it. " 

It is doublful if Mr. W. ever fully understood why the col
ored porter's indorsement was necessary. And so wherever 
John's errands called him, his word or his signature was 
recognized authority. 

Old John is very much missed about this office, and he 
will be missed by scores of business men about town, so 
identified had he become with the SCIENTIFIC AMllJRICAN and 
its thirty-five years' growth. 

.. , .... 

New Telephone Central Office Sydem. 

Mr. T. G. Ellsworth, manager of the Jobn street office of 
the Metropolitan Telephone and Telegraph Oompany, of this 
city, has patented an  improved telephone central office sys
tem, the principal object of which is to facilitate connection 
between wires of telephone lines in a telephone central office, 
and to afford means for making such !Connections rapidly and 
accurately. 

Ordinarily in telephone central offices mistakes and delays 
in connecting and disconnecting the wires of communicating 
parties are of frequen t occurrence, for the reason, among 
others, that the operator at the telephone cannot con veniently, 
or does not himeelf, connect and disconn()ct the wires, but 
gives directions to others to do so ; hence results much noise 
and confusion, and consequent misunderstanding and for
getfulness or neglect of orders. 

To avoid these difficulties Mr. Ellsworth has devised a 
system involving the use of novel swi tch connections and 
of novel telephone stands, and their peculiar arrangement 
relative to each other, whereby each telephone operator is 
enabled easily and without delay to  connect and disconnect 
several commu nicating wires th at are connected with his 
instrument. 

Alllerican Medieal Asoociatton. 

The spring convention of the American Medical Associa
tion in Richmond, Va. , the first week in May, opened with 
every promise of a successfu l  and profitable meeting. Five 
hundred physicians were in attendance. 

© 1881 SCIENTIFIC AMERICIAN, INC
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THE GAMGEE PERPETUAL MOTION. coal an hour, or half the fuel now used; and it is undoubt- The theory is: pure silk leaves a residue of two-fifths when 

One of our reporters called upon Mr. EdW3,rd N. Dicker- edly true that after steam has been used to its greatest ca- burned to ash, and the weighted leaving very little ash from 
son. tl� civil engineer and lawyer, to get his views with re- pacity, the remaining ·heat, which ROW is di�charged over· anything but the silk it contains, the adulterants being prin
gard to the Gamgee "thermo-dynamic engine " and Chief board iu the warm water of condensation, can be utilized in cipally converted into vapor and gas, pass off, leaviug no Engineer Isherwood's report thereon. After reading the ex· vaporizing low-boiling liqUIds, such as ammonia, out of perceptible weight of residue. 
tract from Isherwood's report, as published in this paper last which a very considerable further amount of power cat} be The best method of burning the silk for testing is to lay it 
week, and after examining a copy of Gamge(!s letters patent, obtained. B ut it is not worth while to make those attempts on a piece of wire gauze and let the gas flame pass through. 
Mr. Dickerson said that his attention had not been called to until the power to be got from steam has come somewhere SCALE. 

the mat tel' before, and that he was somew hat astonished that near to the practical limits to which it may be carried. At 20 parte silk yielding 8 in ashes is pure silk. 
Isherwood, who had published two or three books in years present it is not half way there. When that has been done, 20 "  " " 7" " " Yo 
gone by, and expended millions of the public money in the and when all the heat possible has been used in vaporizing 20 " 6 " " %: 

attempt to prove that there was no power to be got out of low-boiling liqnids, there is no present prospect that more : :: : :: .. � expanding steam, should now be found advocating an engine than a hundred per cent, of the power of combnstion will be 20 " 3" "  Yo 
whose entue merit is snpposed to consist in the power that utilized ; or, in other words, it is not probable that more heat 20 " 2 " " !4  
will result from the expanding of another liquid following units will be exhibited in the dynamIC effect than are due 20 " 1 " " )li'  
the same laws as water in its operation ; and that, in his to the perfect oxidation of the carbon or hydrocarbon of the A very good idea of the purity of silk is shown by com-
opinion , the ignorance exhibited in the first publications is fuel

. In all cases, practi cally, the l imit of fall of tempera· parison: taking a piece of ribbon-any pure color, white, 
equaled by that exhibited in the last. In the first pnblica- ture must be the temperature of the thermal ocean in which blue, pink, gold, or any bright color-" one inch or two is 
tions he denied the value of the dynamic effect due to ex· we operate, which IS a variable one, affected by geographical sufficient," weigh carefully ; then weigh exactly the same 
pansion, and in the second one he converts that effect into position and seasons of the year. When the sea water IS 70° weight of silk to be tested, and as much as it falls short in 
the means of producing perpetual motion! hot, there never will be a time in which power can be ob- measuremetit with the pure silk it is weighted. Endeavor 

Mr. Dickerson then went on to say : The truth is, that any tained upon the assnmption that a greater degree of re frige- when testing as ahove to get a piece of ribbon the same sub
gas whatever which is produced by vaporizing a liquid will ration t han 7° IS possible without expense ; and it will al ways I stance as that to be tested. 
give out more or less of  the value of the heat expended in be cheaper to raise the temperature at; the other end by fuel When It is considered that the weighting is a very cxpen-
the production of it, as it is expanded more or less. Isher- thau to lower it at the minus end by artifiCIal means. sive process, and that the additional weight does not in pro-
wood, in the position of Chief Engineer of the Navy, pre- There is only one other set of experiments that I know of portion add to the bulk, and that the strength, durability, 
vented this simple truth from being made available for the analogous  to these, and they are to be found in Isherwood's softness, and luster are greatly impaired, 'tis strange that the United States for many years ; and now he is going to the "Experimental Researches in  Steam Engineering," between frand is persisted in ; but it being so, and the consumer must 
other extreme in assuming that if some other liquid beside pages 2 and 55, in which he was trying to find out a method necessarily pay the expense of the adulteration, it is for them 
water be used, not only an enormous amount of power can by WhICh steam, after leaving the boiler, could superheat to understand how to protect themselves. 
be obtained, sufficient to drive navy vessels without fuel, bnt itself, and in which he concluded that, although it did not There are many black silks that are valuecl by weight, 
that this enormous power, produced by means of expan

s
ion, do so in the particular set of trials he made, yet, If the ma- manufacture rs and dealers agreeing as to the dyed weight ; 

has the facnlty of restoring the liquid used to its normal chinery had been bIgger, he thought it would I The converse snch is what is termed French twist, often returned by the 
condition by its own internal action, when it will be ready of the proposition is now involved, III whlch t

h
e analogue of dyer three pounds for one.  This silk twist is made from 

to perform the ceremony over again ad infinitum. steam is cooling itself, and in which it would reqUIre probably waste, and as it is cut up and carded there is a great amount A simple way to illustrate this whole subject is to suppose I a larger machine than they will be 
likely to make III the of fine fiber on the surface, causing a dull and woolly appear-

a thoroughly exhausted vessel of any kind, into which some Navy Yard to establish a successful result I ance. In the process of dyeing the silk is rotted by the many 
l iquid ammonia or other low-boiling substance is introduced. _ 4. � • baths of nitrate of iron and other ch!Jmicals ; the fiber on the If that liquid can derive from the environ ment heat enough INSECTIVOROUS PLANTS. snrface becoming very tender is beaten off, leaving a smooth 
to vaporize it, it will be thoroughly evaporated, and will fill In your issue for May 14, 1881, reference is made to the hard twisted thread; but the processes are so detrimental to 
that vessel under a tension corresponding to its volume and later experiments of Sig. Vayreda with some of the different the strength, its use is confined to cutting up into fringes; 
heat. When that is done the work of that amount of heat species of Eilene (catch·fly), in which he arrives at the con- but it soon shows its components, in becoming dnll and cot
thus absorbed has been accomplished, and the gas will be clusion that the plants do not digest the insects, or if they tony. 
very cold, if the volume into which it expands bears a large do, they are not benefited thereby any more than if they did This French twist costs in the gray about four dollars per 
proportion to its normal liquid volume. Now if ill that not eat them. pound, and the dyeing heavy weight two dollars and fifty 
condition, and by reason of this low temperature, this gas I During the summer of 1878, assisted by Mr. W m. T. Tait, cents, so when finished there is retnned three pounds for six 
conld sudde.nly reconver� itself i�t� a liquid form, it .co�ld 

I of Je�sey City �eights, �. J. ,  we made. most careful an� ex- dollars and fifty cents, or two dolla�s and sixteen and thr�e
be very readIly replaced III the ongmal vessel, or a SimIlar haustlve expenments WIth the Carolma fly-trap (Dwnea quarter cents per pound. If dyed m the regular way, SIX
one, and again derive its heat from the environment and re-

I muscieipula), and arrived at exactly the same conclusion as teen ounces would return twenty and c:>st fifty cents for 
produce the original effect. The difficulty about it is that it Sig. Vayreda has done, that the so-called" feeding

" 
of the dyeing. So in that way the good silk would cost fonr dol· 

will not reconvert itself into a liquid, and this is the fallacy plants in no way conduced to their health or vigor, being lars and fifty cents for twenty ounces, or three dollars and 
of the whole assumption ; and in order to reconvert it into a identical in all respects with those that had not been given sixty cents for one p'ound, against two dollars and sixteen 
liquid form it must be compressed into its liquid dimensions, the insects. O ne hundred healthy plants were used in each and three quart.er cents for the heavy weighted. Let it be 
when it will again be as warm as it was in the begi nning, and of the two experiments. The whole details of the experi· understood that the same number of yards and the same 
when the power expended in reproducing it will be equiva- ment were given in the Gardeners'Monthly, of Philadelphia, amount of  good silk is in twenty ounces, costing four dol
lent to that it gave out in the expansion. This general truth in December, 1878, and brought out a very interesting dis- lars and fifty cents, as in the forty-eight ounces heavy 
may be confused by pictures o f  cylinders, condensers, and, cussion from those believing in the Darwinian theory and weighted, costing six dollars and fifty cents , and that the 
by jargon ; but it is altogetlIer probable that this law will as- I those who did not. four fifty silk is clean and strong, while the six fifty is dirty 
sert itself notwithstanding the confusion that will tesult from I B ut why because the exndations from a plant are such as and rotten. So the ad vantage is hard to be understood, and 
such an organization as ]'dr. Gamgee exhibits in his patent. to cause an insect to adhere to it, or its mechanical 

formation perhaps is only in the fact there are yet very many who can 
If not, there is, practically, a perpetual motion machine entrap the insect, we should jnmp to the conclusion that It only understand a pound is a pound and a yard is a yard and 
made. should then feed on its prey, it is hard to imagine. silk is silk. 

In all engines operated by heat, whether atmosphere, On the" cruel plant
" 

(Physianthu8 albens) hundreds of It is, however, gratifying to know many of onr manufac-
steam, or the vapors of other liquids are u sed, a constant moths, butterflies, and other insects may be seen any day in turers depend on excellence. 'rhis, when understood by the 
condition of disturbcd equilibrium must be maintained be- August when the plant is in bloom-dead and dying, firmly consumer, will be found to mean the best economy. 
t ween the opposite sides of the piston or diaphragm which held by their antenna\ Professor Geo. Th urber thus de- New Haven, Ct. LEWIS LEIGH. 
is to exhibit the motion. One side of it may be made hotter scribes the trap contrivance by which the insect is caught : .... � .. 
than the ordinary temperature, while the other side need "The anthers are so placed that their spreooing cells form a ()lty Area and Sewerage. 

then only be of that temperature, or the ordinary tempera- series of notches in their ring around the pistil. The insect 
ture may exist on the one side and the opposite side may be in putting its proboscis down for the boney must pass it into 
made colder ; and whenever that disturbance does occur a one of these notches, and in attempting to withdraw it the 
tendency of the gas to pass from the  hotter to the colder end is sure to get caught in a notch, boot·jack fashion, as it 
space w ill exist, and power can be got. But, in order to were, and the more the insect pulls the more its trunk is 
make an engine operative, that tendency must be made caught. " Thus caught, the insect starves to death, hence 
chronic, or in other words, artificial beat must be added at the well deserved name of "cruel plant. " Now, here is 
one end, or the natural heat which has been expended at one

' 
a trap nearly as wonderful as that of the Carolina fly

end must be destroyed at the other by some refrigerating
' 

trap, and far more so than that of the viscid exudations of tbe 
process. I have often said that if I were lecturing in a sci- : Ellene " yet even Mr. Darwin would hardly say that the "cruel 
entific school I wonld have a steam engine running in which

' 
plant" feeds on these ineects, any more than that the gnats 

the boiler should be filled with a mass of ice ; and such an : caught by millions by the resinous exudations of the hemlock 
engine, which might easily be made, would illustrate the. tend to augment their gro wth, or that the thistle or burdock 
whole subject in a very striking way. Steam at the freezing i of the wayside owe any part of their health and vigor to the 
point has a pressure of about one·tenth of a pound to a scores of butterflies, moths, or bumble bees that are in their 
square iuch ; and, of course, if a pressure of about one hoadlong flight impaled on their spines. 
hundredth of a pound to a square inch could be produeed PETER HENDERSON. 
on the opposite side of a piston, ice steam would drive the Jersey City Heights, N. J., May 9,1881. 
engine; but it would require artificial refrigeration, and, of .. 4 to � • 
conrse, an expenditure of power at the lower sid.e muc� more I . SILK ADULTERATIONS. 

costly than to put an alcohol lamp under the httle bOIler at [A simple test, showing quality and value of all silks.-Cracklng, greasy, 

the upper side. It never occurred to me, however, that my I and dull wearing silks easily detected.] 

ice machine would, by the expansion of this ice steam, de- Having proved by numerous experiments that all pure silk 
stroy the heat and restore the ice to its normal condition in burned in a gas flame yields in ashes two-fifths of the 
the boiler, so as to run in what Gamgee calls a closed cir- I original weight, and that all weighted silks, when burned in 
cuit. ! a gas flame, weigh less than two·fifths in proportion as they The best steam engine now E'xisting (whieh consumes two are weighted, and where there is much iron, " the  chief 
pounds of coal an hour a horse power, yields about onetenth adulterant," the color of the ash is a red brown . From pure 
of the power which the combustion of the coal would theo· silk the ash is always black, and the silk while burning seems 
retically produce, measured by thermal units. This result to melt and run together, while the weighted silk keeps its 
is more tban twice as great as in Isherwood's engines built form, shrinking equally from all parts. It is not necessary 
upon the theory that there was no henefit in expansion. They to burn any pure silk " unless comparisons are desirable," 
required about five pounds of coal an honr a horse power, or if you take the fact as established that the resulting ash is 
more. By carrying expansion furtber an engine can be two· fifths of the original weight, and all silk not coming up 
easily built that will make a horse power with one pound of to that standard is proportionately weighted. 

Cities, Dec. 81, 1880. 

---- ------- ---- ---- --_. ---

Newyork ..... .......... ..... . 
Philadelphia ................... . 
Brooklyn ............... ...... . 
(�hicago . . .. 0 . 0  0 • • •  0 0  o • • • • •  

Boston ........................ . 
St.Louis .. ................. . . 
Cincinnati.. . . . . . . . . . . . . . . . .  . 
San Francisco ................. . 

26 ,401 
8e.803 
J3.338 
22.797 
4,416 

40000 
15.360 
26,880 

1,206,57 7  
846,980 
566.689 
503,501 
36t,5 35 
350,522 

255,707 
283,965 

Prints on Linen. 

45 '70 
10'23 

42'49 
�2oo 
8200 

8'76 
16'64 8'70 

Copies of drawings or designs in black and white may be 
produced upon paper and linen by giving the surface of the 
latter two coatings of: 

Gnm arabic . . . .. . . . . . ...................... 7 to 10 grammea. 
Citric acid.. . . . ... ........ ................. 2 to 3 " 

Iron chloride • .  . .. . . . . .  . .  . .  . .  . . . . .  . . . • . . . 4 to 6 

Water........ ... .. ............ . ....... 85 cub. centimeters. 

The prepared material is printed under the drawing, and 
then immersed in a bath of yellow prussiate of potash , 0)' of 
nitrate of silver, the picture thus developed being afterward 
put in water slightly acidified with sulphuric or hydrochloric 
acid. 

A LARGE CRA.NK SHAFT. -The crank and crank shaft of 
tlte City of Rome, the new Inman liner, are approaching 
completion at Messrs. Whitworth's. The crank has three 
throws, each piece weighing about 20 tons, and the. whole 
about 61 tons, while the shaft of fluid compressed steel 
forged hollow will weigh 18� tons when finished. 
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Society oC lUeehanical Eng m eers. 

The American Society of Mechanical Engi neers met in 
Hartford, Ct . ,  May 4. Though but a year old, the society 
has acquired an honorable standing and a large mem ber�hip. 
About fifty new members were recf)ived at the first session .  
Professor R.  H. Thurston occupied the  chair Papers were 
read by the president and by A. R. Wolff, of this city, on 
" Ratios of Expansion at Maximum Efficiency. " At the sec
ond session Mr. Alex, L, Holly called attention to the depend
ence of this country upon foreign manu facturers for large 
steel forgings, owing to our lack o f heavy steam hammers. 
Mr. Holly anticipated the supplan t ing of forgings in a great 
measure by steel castings, which are already made of high 
tf)nsile strength. 

Professor Thurston remarked upon the empirical character 
of the practice of depending u pon famil iar rules and formulas 
in the cOD struction of steam engines. While standard tables, 
so called, like those of Regnault  or Rankine, on pres�urcs of 
steam d ue to temperature, might be accurate  and very nearly 
exact, they w ere not absolutely so under all conditions, and 
he urged that eng ineers should depend upon observations 
derived froOl the actual condit ions of the special case in 
hand. 

Chas. E. Emery, Esq. , in a brief paper poin ted out the 
value of non-conductors as a means of preventing radia
tion in steam pipes, and from a series of exper iments presented 
the following substances in the order of their mentiou as 
valuable : Hair fel t, mineral, wool, sawdust, charcoal dust, 
wood , loam, slack lime, asbestos, ashes, brick dust, sand, air, 
and space. 

. . . . .. 

C old Air Cor DOIne�tic Use. 
The Ohronique Industrielle gives an abstract of a paper by a 

French engineer, M. }fougey, of Bray-sur-Seine, wherein 
the author shows the benefits to be deri ved from a system 
proposed by him for distributing cold air through a line of 
pipes to pri vate consumers. Some such system has been 
suggested before, but the one under consideration differs 
from it in the fact that the projector proposes to compress 
tbe air to a greater degree (5 or 6 atmospheres), and to cool 

it before sending it through the pipes to the various points 
of di stribution ,  At these points the opening of  a cock, by 
allowing the air to escape and expand, will distribute 
throughout cellars , l iv ing apartmen t s, or wheJ:ever else it 
may be needed, a pure cold air capable of preventing fer
mentation or putrefaction  of organic matters, and of render
ing the atmosphere of stores, manufactures, or d welling 
houses refreshing during the most sultry days of summer. 
The a ir  thus compressed may also be used, like steam, as a 
moti ve power. As for the proposed mode of distribution, 
that i s  essentially the same as now employed for supplying 
steam heat to consumers in Lockport, N. Y. 

.. � . , ,.. 
NEW CAN AND BOTTLE OPENER. 

The engraving shows an improved opener for cans and 
bottles, recently patented by Mr. I. N. Arment, of  Dayton, 

Washington Tel'. On the top 
of the main hal' forming the 
handle of the several parIs, 
is fi xed a brush for cleaning 
off the top of the can or bot
tle. On one side, and near 
the center of the handle, 
there is a groove in which is 
pivoted a corkRcrew which is 
held in either of its position s  
by a spring in  the bottom of 
the groove. In one end of 
the handle is pivoted a short, 
stub knife blade, to be used 
for c]p,aning off wax, cutting 
wires, etc. , and at the oppo
site end there is a sharp 
curved spur which is designed 
to be thrust into the center of 

$tiruf if i t �Utttitau. 
" Terrier Bottling. " The users of the word " Bulldog " 
appl ied for an injunction against the use of the word " Ter
rier, " and the Master of the Rolls, being of opinion that the 
labels could not be mistaken, declined to grant it. The 
Lords Justices, however, finding that the " Bulldog " beer 
had acqui red the name of " Dog's head, " reversed the de
cision of the :Master of the Rol l s ,  on the ground that the 
nature of the " Terrier " label w ould lead to its being de
scribed by the same name. 

.. . . . . 

NEW MOLE TRAP. 

We give an engraving of a s imple and effective mole trap 
lately pat ented by Mr. Henry W. Hales, of Ridgewood, 

HALES' MOLE TRAP. 

N. J. As will be seen from the engraving it may be set 
over the mole run without disturbing the ground in any 
way, or offfJring any ohstruction to the free pas�age of the 
animal. 'rhe trap is so constructed that it may set very near 
to plants and flowers without injuring them, and it may be 
set close to a wall or fence without i nterfering with its work-

the top of a can . This end 
ing. 

of the handle i s  slotted and The trap consists of a vertical frame terminating in two 
contains a follower which pointed stakes at the bottom ,  whieh are wide enough apart to 
carries a pointed dOUble- I admit of pu.shing t�em i�to the grou nd on Ol�posite sides 
edged knife and a small roller. of the r

,
un without dlsturbmg the earth or cbangmg the form 

The knife is to be forced i nto o f  the l un. 
the top of the can, and the 

A foll?wer fit.ted to slide in the v�rtical frame carries 
,
si.x 

roller presses the side of the ' 
long, pOI�ted pms, three on each sIde of th.e fram.e. '1 his 

can at the top to guide the follower IS pushed downward by a strong spIral sprmg, :md 
knife.

' is retained in an elevated position  by a lever extending 
through a morti�e in  the side of the frame find downward 
where it is engaged by a trigger. The trigger is furnished 
with a wide flat foot w hich rests upon the ridge of the mole 
run which is slightly depressed. 

A spiral spring is attached 
to the end of ttJe handle and 
to the follower, and tends to 
draw the latter toward the 
end vf the handle. This de-

Now, when the animal attempts to go through the slightly 
vice insures a contact of the contracted portion of the run the trigger is raised and the 

Novel Can and Bottle Opener. roller w ith the side of the can. trap is sprung. 
This tnol ,  unlike many For convenience in setting and placing the trap, the square 

combination tools, is convenient and useful in all of its rod, extending upward from the follower through' a square 
parts, 

Conflicting Trade Marks. The following decision indicates the way trade marks are 
sustained in Englan d :  A firm of brewers shipping to the 
colonies had put on their trade label the words " Bnlldog Bottling. " Another firm, also exporting to the colonies, 
had adopted, perhaps from want of originality, the words 

hole in the top of the frame, is rounded at a single point for 
a short distance, so that when the follower is raised until 
the round part of the rod is in the mortise in the frame and 
the rod turned as indicated in  the detail view,  the follower 
will he retained until the trigger and lever can be arranged, 
after which it may be again turned to bring it into position  
to operate. The trap is  made entirely of  metal, and is  very 
simple and effective. 

[MAY 28,  1 88 1 .  
Statistics oC Color Blindn ess. 

The report of the committee appointed by the Ophthal
mological Society of London. to collect statistics of �ases of 
color blindness, presents many features of special in terest. The secretary of the committee, Dr. Brailey, with the assist
ance of sixteen colleagues, has examined 18,088 persons of 
all 'classes, of whom 1 ,657 were females. It is at once curi
ous and suggestive to find that while the average percentage 
of color defects among men is 4 '76, and 3 '5 for very pro
nounced defects, it falls  in women to the low figure of 0 '4. This, if true, remarks the London Lancet, would seem to 
suggest a new sphere of labor for women. If women are 
comparatively free from color blindness, they are so far 
specially indicated for many of the less laboriou;, occupa
tions in which good color perception is desirable or abso
lutely indispensable. It is satisfactory to find that these 
last statistics confirm, in the main, those collected by the 
late Dr. George Wilson, of Edinburgh, nearly thirty years 
ago. This is especially noticeable as regards the compara
tive frequency of color defects among members of the 
Society of Friends, particularly among the poorer section of 
them. Though the members of the Ophthalmological So
ciety seem either not to have known the fact or to have for
gotten it, Dr. W'ilson found a considerable number of cases 
of color bl indness among the members of the Society of Friends, and he was of opinion that this was not an acci
dental circumstance. He further believed that the largest 
proportion of cases of color blindness would, on extended 
examination, be found among the less accomplished male 
Friends in the larger cities. 

.. . .  , .  
A Japanese Bronze Worker. The most skillful living bronze worker in Japan, and one 

of the most skillful of workers in metal that Japan has ever 
posses Red, is said by the Japan Mail to be a Kiyoto artisan 
named Zoroku. His specialty is inlaying with silver and 
gold, an art w hich he carries to such perfection that his  
piel!es are scarcely distinguishable from the chifs-d'muvre of 
the Min period. What one sees on going into h i s  atelier is a 
very old man-some 65 or 70-peering through a pair of 
huge horn spectacles at a tiny incense-burner or fitill tinier 
flower vase, from whose frets and diapers he is paring away, 
with marvelous patience, an almost imperceptible roughness 
or excrescence. Beside him, w inter and slimmer alike, 
stands a brazier with a slow charcoal fire, over which an iron 
netting supports one or two bronze vessels similar to that 
he holds in b is hand. Plainly t hese bronzes are heing sub
jected to a slow process of baking, and if you watch for a 
moment, marveling at the purpose of a proceeding which 
seems only calculated to mar the fair surface of the metal, 
you shall presently see the old man dip a feather into a 
vessel filled with greenish liquor, and touch the heated 
bronze here and there with the most delicate and dexterous 
care. This liquid is acetate of copper, and this patient. pro
cess, which you see repeated perhaps twenty or thirty times 
d uring a visit of twice as many minutes, will be continued 
in the same untiring fashion for half a year to come, after 
which a month's rubbing and polishing will turn out a 
bronze rich in green and russet tints that might, and indeed 
must, you would fancy, have been produced by centuries of 
slowly toil ing time. 

.. .  e . --
IMPROVED FRUIT JAR. 

The engraving shows a fruit jar whose cover is retained 
hy a wire bail carrying a roller, the wire being bent so as to 
retain the roller in its central position, and to form 
bows extending away from 
the pivots to increase the 
leverage in moving the 
bail. The cover has an 
arch across it, the surface 
of which IS' two arcs o f  
circlf!s of  shorter radius 
than the bail, so that the 
movement of the bail 
across the arch causes the 
roller to press t

h
e arch 

and cover and bring the 
cover down tightly upon 
the packing of the bottle 
or fruit jar, and the roller 
reIpains in the slight de
pression formed in the 
surface of the arch. This invention has been 
patented by Mr. Richard 
B. Reilay, of Wilkesbarre, 
Pa. 

. '., . 

A New- Cattle Car. A " parlor " cattle car, Reilay'. Frnit Jar. 
with twenty head of c:at-
tIe, arri ved in this city the other day from Cincin nati, the 
cattle having come through without unloading. The cattle 
were fed and watered by a mechanical contrivance operated 
from the end of the car. With an ord inary car the cattIp. 
would have had to be unloaded for feeding three times, with 
considerable injury and delay. The superiori ty of the new 
car was shown not only in its increased capacity and the 
superior comfort of the animals, but also in the saving in  
weight by  diminished l oss, which is usually about ten per 
cent. With the " parlor " car the loss was under three per 
cent. 
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ASSAYING. 

THE ASSAYING OF GOLD AND SILVER ORES. 

A ton of rocks containing one thirty thousandth its weight 
of gold, or one fiftet'n hundredth its weight of silver, can in 
many in stances be worked profitably ; this is something like 
one fiftieth of a grain of gold or four grains of silver per 
pound of rock or ore. A quantity so small, even if in the 
metall ic or free state when diffused through the rock, is dif
ficult to detect with any degree of certai nty by any physical 
examination or blowpipe test. Chemical analysis by the wet 
way is in this connection too slow and expensive, and with
out the greatest care and most expert man ipulation the quan
titative  results in the case of poor ores are apt to be UDcer
tain.  The fire assay is by far the most expeditious, certain, 
and inexpensive method of testing such ores, as well as of 
quant itatively determining their value. 

The apparatus and materials requisite in assaying are as· 
follows : 

A balance for weighing ore and fluxes, sensit ive to a grain ,  
with a weight of three ounces on each pan ,  with box of 
weights. 

A finer balance, sensitive to one-tenth milligram me, with 
a weigh t of oue gramme on each pan , with box of weights. 

A small crucible or mel ting furnace, 
with hood to carry off the fumes pro
d uced in roasting ore. 

A cupel or muffle furnace. 
Crucible, scorifier, and cupel tongs, 

muffle cleaner, poker, and shovel, and 
sto n e  hammer. 

Brass moulds for making cupcls. 
Large iron mortar and pestle fOJ 

breaking and grinding ores. Fine worl, 
w ith very hard ores also requires all 
agate mortar and pestle. 

Brass wire gauze sieves-SO, 1 CO, and 
120 mesh. Small spatulas, camel's
bail' brush, and glazed paper. 

Iron pans for roasting. 
Tin  samplers. 
Moulds for pouring scorified charges. 
Crucibles, scorifiers, annealing cups, 

part ing flasks, and test tubes. 
Silver foil, lead foil, granuhted lead, 

litharge, floured cbarcoal, argol , niter, 
horax glass, boracic acid, bicarbonate 
of soda, sal t ,  carbonate of ammonia , 
fine bone asb, and white silicious sand 
(silica), nitric acid (pure). 

The first requisite in any assay is 
that the whole of the ore or rock to be 
tested be reduced to a uniformly fine 
pow der Of flour and separated from 
metall ic scales or particles, if there be 
any. This is usually accomplished by 
break i ng with the hammel', and then 
completing the reduction in the mor ·  
tal' or beneath a muller. The sample in 
process of reduction is from time to 
time thrown on the sieve to separate 
the finer portions and avoid the incon
ven ience and loss by dust. If any of 
the metallic particles or scales remain 
on the sieve these must be weighed and  
assayed separately , the results first pro · 
porti oned t o  the weight of sample of 
ore taken be ing add2d to the results 
from the powdered ore assay. 

Tbe powdered ore should be well 
m i xed together and weighed , then 
sam pled. A handy sampler is made of 
ti l  ree or fOllr semi-(,ylindrical tin 
troughs cast six or eight inches Tong, 
abon t three- fourths of an inch in width, 
and one i nch deep, placed parallel at a 
distance equal to their width, and sol· 
dered at the ends to a tin or wire frame 
or support. When po wdered ore is 
s i fted over this half falls th rough the oprn ings, the other 
half bei ng retained i l l  the troughs, and the portion caught 
may in  like manner be further divided, so that a large sample 
is reduced to one of  snitable size for assay, the small sample 
correctly representing the large . * 

The method of assay ing depends much upon the character 
of the ore and gangue . If the ore contai ns  any considerable 
quantity of sulphides, arsenic . or an timony it should be 
roasted. This is usually performed by spreading the weigbed 
sample of  ore on an iron pan , previously coated with oxide 
of iron or cbalk, and gradually heated under a hood to low 
redness until all fum::s cease. Carbonate of ammonia and 
po wdered glass or sand is sometimes added to hasten or co.n 
plete t he act ion and prevent fusing ?r agglutination. 

The scorification method is  preferable i n  most cases where 
it can be applied, but owing to the l imited quantity of ore 
that can be conveniently operated upon in this way its use 
is restricted to comparatively rich ores . Poor or presumably 
poor ores are best treated in the crucible which permits the 
working large samples. 

With regard to fluxes, litharge (the yellow oxide of lead), 
carbonate of soda, and borax 

are the most important. Char
coal and argol as reducing agents, and n iter as an oxici izing 
agent,  are used in connection w ith them. Salt is used as a 

* AI) lIesays should be made in duplicate tD cbeck IIny error. 
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covel' o r  wasb in the crucible. Lead o r  its oxide, which is a 
powerful flux, plays a very important part in the gold and 
silver cupellation assay. In the crucible assay the oxide 
(litharge) is always used. The ore or the reducing agents 
mixed with the fluxes react upon it in such a manner that a 
portion of it is reduced to metallic lead, which, as the con· 
tents of the crucible becomes l iqllefied oy heat, falls by rea
son of its greater gravity to the bottom of the vessel, washing 
down and alloying with the liberated particles of precious 
metal, so that when the crucible has been cooled and broken 
a button of lead is  found at the bottom, and this button , if 

the assay has been properly oonducted, contains all the preci
ous metals. 

In the scorification the metallic lead exposed to a current 
of highly heated air is partially converted into litharge , 
which, acting as a flux, liquefies the ore, the liberated gold 
or si lver alloying themselves wi th the unchanged portion of 
lead at the bottom of the scorifier. 

In the crucible assay the fol low i ng proportions of flu x  will 
be found to work well with most quartzose ores : 

Ore . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . , . . . • . . . . . . . .  1 A. T. 
Litharge . .  . .  . . . . .  . . . .. ...... . . . ... ... .. . .. .. . . . . 2 

Bicarbonate or soda . . . . . . .  , . . .  . . . . . . . . . .  . . . . . . . 1 
Argo! . . . . . . . .. . . . . .  " . . . . . . . . . . . . . . . . . . . . . . . . 2J1i grammes. 

1 ' . 

'�';'��'''�, ... 

APPARATUS FOR ASSAYING. 

Too much argol will produce too large a bu tton of lead, 
and too slllal l  a quanti t y the reverse, or none at al l . The ore 
i tself acts as an ox i d izing or reducing agent in many cases. 
The use of oxidizers , such as niter, in the crucible are objec
tionable , and careful attention to the preparatory tregtment 
or roasting will, in most cases, dispense w ith the  necessity 
of their use Experience alone enables the assayer to judge 
of the oxidiz ing or reducing  powers of the ores and the 
proper proportion of redueing m aterial. Charcoal or flour 
or mixtures of these may be em ployed instead of the argol. 
Tbese reducing agents should be in the fi nest state of divi
s ion,  and free from l umps and thoroughly dry. This applies 
equally to all the fluxes .  Ores contain ing much limestone 
require a considerable addition of borax silica or borax acid 
(anhydrous) ; a sim ilar addition to the charge is necessary if 
the ore be argillaceous-that is, slaty or earthy. 

The ore and fluxes having been weighed out they are 
thoroughly mixed together and put into a dry and warm sand 
crucible, and covered with about one-quarter inch of dry 
salt loosely packed down. The crucible is then put into the 
melting furnace and covered with a good fire. Twenty min
utes to half an hour is usually sufficient to accomplish the 
thorough decom position and fusion of the ore, and the cruci
ble is removed as soon as its conten ts are found to be in a 
state of complete fusion. It is allowed 

to cool thoroughly, 
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then broken, and the button of l ead at the bottom removed 
and 

cleaned by hammeri ng it on an anviL The appearance 
of the slag will indicate whether or not the decomposition 
and fusion were properly completed. The button of lead is 
put aside for cupellation (or scorification if necessary). 

For the scorification assay the following charge will in 
most cases suffice : 

Ore . .  . . . . . . . . .  . . . . . .  O w  • • • • • • • • • • • • • • • • • • • • • • • •  0 • • • •  ISo A. T. 
Granulated lead . . . .  . . . . . .  " ' . . . . . . . . . . . . . .  . . .  . . . . . . .  .. 3 
Borax . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  q. s .  

Two or three p ieces the size of peas are usually suffi,cient. 
The ore is mixec1 with part of the lead in the bottom of the 
scorifier, the rest of the lead being poured over the top and 
the fragments of borax placed on top. The scorifier must 
be large enough to admit the charge without filling it. When 
placed in the muffle, properly heated , the lead and borax 
melt, the surface of the former by contact with the ail' be
coming converted into liquid litharge, which with the aid of 
the borax fluxes the ore, forming a ring of liquid slag, which 
finally covers the whole surface of the lead. As soon as this 
takes pluce the vessel is removed from the  muffle and its 
contents dexterously poured into the iron mould, where it 
quickly chills, and the lead button is removed and cleaned by 

hammering. If the buttons are too 
large to be admitted.to the cupel (which 
should weigh at least as much as the 
button) they must be scorified down ; 
that is, placed in a scorifying dish and 
exposed in the open muffle. The hot 
air oxidizes and slags off the lead, and 
on pouring and cooling this may be 
separated from the reduced button by 
pound ing as before ; in many cases it 
separates itself. 

When the button is of proper size it 
is  dropped into the bone ash cupel, 
thoroughly dried and heated to bright 
redne�s, w here it melts, and as the hot 
ail' converts the  lead by degrees into 
liqu id litharge, and  this  latter is ab
sorbed into the porous cupel, the button 
decreaccs in size until the last of the 
lead is slagged off and there remains in 
the bottom of the cupel only the fused 
bright button of gold or silver or any 
alloy of these. By too high a heat or 
overlong exposure in the crucible there 
is apt to be a loss of silver through vola
tilization . If too Iow a beat t.he litharge 
is imperfectly absorbed by the dish and 
the button solidifies (" freezes ") . * 

Gold is nearly always found associ
ated in ores with silver, and the button 
or bead obtained from an assay usually 
requires " parting ;" that is, the sepa
ration of these me tals. The button 
having been carefully weighed is treat
ed with pure nitric acid dIluted with 
half its volume of water, and heated 
to boiling in a test tube or small parting 
flask. If the proportion of silver is not 
less than three to one of gold all the 
silver dissolves in the hot acid, the 
gc.ld remaining as a dark spongy mass. 
If less than this proportion of silver is 
present the gold protects it from the 
propel' action of the acid, and the sil
ver dissolves out slowly, or not at all .  
In this cgse-and a little experience 
enables the assayer to j udge from the 
color of the button whether enough sil
ver is present or not-silver must be 
added. Enough silver IS cut from the 
silver foil, wrapped about the button, 
and this in turn placed in a small cor
net of lead foil and placed in a clean 
hot cupel, where it melts and alloys ; 
the lead soon slags out and the but-

ton is ready for the parting in acid as described. 
The gold sponge or particles of gold powder obtained i n  

parting is w ashed by decan tati on with hot wHter i n  a t est 
tube. While the tube is filled wi th water a small annealing 
cup or porcelain crucible is placed with its mouth over the 
tube or flask, which is then quickly inverted, so that the 
fine gold falls to the bo ttom of the cup or crucible. By im
mersing this and the mouth of the flask the latter may be re
moved without disturbing the gold, which after decanting as 
mueh of thE5 water as possible is dried at a gentle h eat, then 
heated to redness to give it coherence , cooled, and weigbed. 

The greatest care is necessary in weighing assay beads of 
gold and silver, as, owing to the value of the substances 
weighed, a very small error may make a great difference in 
the results. 

The decimal or French system of weights are commonly 
employed in assaying . The a.qsay ton is intended to simplify 
and facilitate the final calculations ;  the ratio which an A. T. 
bears to a mill igramme is the same as that between a ton 
(2,000 lb. avoir. ) and a troy ounce, so tbat if one A. T. sample 
of ore is assayed and found to contain one mill igramme of 

* Large silver buttons mnst be removed with care from the mume to 
avoid loss through spatting, occasioned by the escape of absorbed oxyger 
from the silver at the moment or solidification. 
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gOld or silver it is known at once that a ton of the ore con · 
tains just a troy ounce of the metal. 

The weight of gold found as above deducted from the 
weight of the bead before parting (or adding silver) corre
sponds to the weight of silver. 

One ounce of pure gold has a value of twenty dollars and 
sixty-seven cents. The ollnce of silver is worth about one dollar and fifteen cents ; it varies with the market. As nearly all commercial samples of lead and litharge con
tain traces of silver, those intended for use in assay should 
be carefully sampled and assayed, due allowance being made 
for silver found in calculating results. 

... _ e t . 
The Zero motor. Mr. Isherwood 

has recently been employed to report to the United States Government on the merits of a very remark
able proposal made bY Pl'ofessor Gamgee. It will be remem
bered t hat this gentleman has given much attention to the 
construction of ice-making machines ; and a few years ago 
hIS real ice skating rink in Chelsea attracted a great deal of 
attention. Of late Professor Gamgee has resided in the 
United States, an d continued to occupy himself with ice and 
its artificial production. During the early portion of the 
present year he submitted to the United States Government 
the proposal to which we have referred, which is that he 
shall construct a new motor which will, to a large extent, 
take the place of the steam engine and work without fire. 
If such a scheme had been brought forward a few years 
since its inventor would have been regarded as a lunatic. But 
so much knowledge has been disseminated concerning the be
havior of gases, and the conditions under which work is per
formed, that Professor Gamgee need have no fear now that 
his ideas will be negle

c
ted or passed over without due exami

nation. Apparently the" zeromotor " is " perpetual motion " 
over again. But the inventor of perpetual motion engines is 
always trying to produce a machine which will work itself 
wi thout external aid of any kind. Professor Gamgee's 
scheme has nothing in common with this. He proposes to 
utilize natural forces ; and his engine would be, if con
structed, a heat engine in just the same sense that the steam 
engine is a heat engine, only he proposes to work at much 
lower temperatures than the steam engine requires, and to 
use ammonia instead of water. 

In order to make the principle involved perfectly intel
ligible, let us consider for a 

m
oment what takes place in a 

steam engine. We take water and heat it, thereby enol" 
mously increasing its volume, and converting it, in a word, 
i nto what we may call, for convenience, a gas. This gas is 
used to propel a piston against a resistance. It is then suf
fered to escape into a cool chamber, con densed, or in other 
words reduced in volume as much as it was before augmented, 
and pumped back in the boiler. We have thus a complete 
cycle, and the engine works 

between two temperatures, that 
of the boiler, say 320° ,  an d  that of the condenser, say 120°, 
and the efficiency of the engine is determined solely by the 
difference between these two temperatures. Now let it be 
supposed that the normal heat of the atmosphere was 320°, 
then water could not exist, but it would be still quite possi· 
ble for beings who could live in such a temperature to work 
a steam engine, if only t hey could isolate steam from the air, 
which might be done easily enough ; and if, besides, they 
possessed any means of reducing the temperature of a con
denser to 120°. Given these two conditions, and their steam 
engine would work without fire. Oonsiderable difficul ties 
WOUld, however, be met with in producing the low tempera
ture required, while without the steam engine would be im
possible. 

Now we have several liquids which behave at normal 
temppratures, such as 600, just as water would behave at 
320°,  and the8e liquids might be used to develop power if 
only we could obtain the low temperature needed to condense them. So long as sufficient difference of temperature 
exists power can be had ; and it is of no consequence what
ever, whether the range of temperature is at one end of the 
scale or the other. Power can just as well be obtained from 
a fluid working between zero and -200°,  as from a fluid work
ing between 320° and 120°.  In the one we must provide heat 
to raise the temperature above the normal. In the other we 
must provide a source of  cold, to speak popularly, and it is 
far more convenient to do the former than the latrer. We 
have no stores of ice and salt, for example, to draw upon for 
the production of zero temperature, but we have stores 
of coal which will give us high temperatures. So much 
being understood, the rest will be easily comprehended. Without going into details it will be enough to say that Pro
fessor Gamgee proposes to work an engine between 60° and 

40°, that is to say, through a range of 1000 ; and this he 
purposes to do by taking a quantity of liquid ammonia and 
putting it into a vessel, which we may call a boiler. In this 
the ammonia will be heated by the atmosphere to its own 
temperature. It will hoil, and the gas will be used in an 
engine.  So far all is quite clear. We have one-half the 
cycle, but we have yet to see how the low temperature, -40°, 
is to be obtained. It is, of course, out of the question to get 
this by the use of refrigerati ng agents ; and it is bere that the 
really beautiful portion of the invention comes in. When a 
gas is expanded and does work, it is cooled down. Profes
sor Gamgee proposes to use his ammonia so expansi vely that 
it w ill be cooled down sufficiently to liquefy. Then it will 
be pumped back into the boiler and the cycle will be com
plete. An

' 
engine would thus be obtained capable of develop

ing very great power without the use of fuel. It need hanny 
be said that the man who can achieve this object may hope 

J titufifit �tUtritau� 
for riches and honors such as the world has never before be
stowed on inventors. Before we can say whether Professor 
Gamgee is or is not likely to obtain success, we must clearly 
understand the properties of the fluid with which he proposes 
to work. 

Ammonia is a compound of one atom of nitrogen with 
three of hydrogen (NH.). At ordinary temperatures and 
pressures it is a gas. Concerning certain of its physical 
properties a diverRity of statement unfortunately exists. 
Thus, according to one authority, liquid ammonia-which 
must not be confounded with the water saturated with am
monia used by Lamm in a totally 

d
ifferent way to propel 

tram-cars, as described in the Engineer for January 12, 1872, 
and popularly known when diluted as sal volatile and harts
horn-boils at -360 Fah. ; while according to another it does 
not liquefy until a temperature of _40° is reached. The 
difference is apparen

t
ly small, but it is very important at the 

lower end of the scale of temperatures. The high('r the tem
perature at which liquefaction takes place the better in one 
way for Professor Gamgee. The specific gravity of the gas 
is 0 '59, air being unity ; and that of the liquid is 0 '76, water 
being unity. The specific heat of the gas is 0 '508. At a 
temperature of _22° the gas-to carry out the analogy we 
might term it ammonia steam-bas a pressure of 17 pounds 
on the square inch absolute. At 320 its pressure is 60 pounds. 
At 68°, which is about the highest air temperature it is wise 
to reckon on, its pressure is 126 pounds on the square inch. 
The volume of the gas as compared with the fluid which 
produces it hag not been tabulated. At atmospheric pressure 
and 62° ,  1 pound of the gas would occupy about 23 cubic 
feet, and 1 pound of l iquid ammonia would occupy about 
36'5 cubic inches. ' The latent heat, or the heat absorbed by 
the liquid in becoming a gas, does not appear to have been 
ascertained. All the figures we have given must be consid
ered as approximate only. 

Hitherto comparatively little interest has attached to what 
we may term the mechanical properties of the gas, and this 
may account for the differences in the figures given by vari
ous authors, and the silence of all on such a question as the 
latent heat of gas. 

It will be seen that the maximum pres
sure which Mr. Gamgee can reckon on without the aid of 
artificial heat is 126 pounds absolute. But there is some 
doubt as to whether the gas will remain wholly unliquefied 
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ltIicroscollic Structure of" llI e t als. Some observations on the minute structure of metals, 

recently com municated to Nat1tre by Mr. J. V. Elsden , are 
both interesting and instructive. Notwithstanding the great 
opacity of metals, it is quite possible to procure, by chemi
cal means, metallic leaves sufficiently thin to examine be
neath the microscope by transmitted light. Silver leaf, for 
example, when mounted upon a glass slip and immersed for 
a short time in a solution of cyanide of potassium, perchlo
ride of iron, or iron alum, become� reduced in thickness to 
any required extent. The structure of silver leaf may also 
be conveniently examined by converting it into a transpar
ent salt by the action upon it of chlorine, iodine, or bro
mine. Si milar suitab

l
e means may also be found for ren

dering more or less transparent most . of the other 
metals which can be obtained in leaf form. An examina-
lion of such metallic sections, says Mr. Elsden, will show 
two principal types of structure, one being essentially gran
ular and the other fibrous: The granular metals (of which 
tin may be taken as al' example) present the appearance of 
exceedingly minute grains, each one being perfectly isolated 
from its neighbor by still smaller interspaces. The  cohesion 
of such leaves is very small. The fibrous metals, on the 
other hand, such as silver and gold, have a very marked 
structure. 

S
ilver, especially, has the appearance of a mass 

of fine elongated fibers, which are matted and interlaced in 
a manner which much resembles hair. In gold, this fibrous 
structure, though present, is far less marked. The influence 
of extreme pressure upon gold and silver seems to be, there
fore, to develop a definite internal structure. Gold and oil· 
vel', in fact, appear to behave in some respects like plastic 
bodies. When forced to spread out in the direction of least 
resistance their molecules do n ot move uniformly, but neigh
boring molecules, having different velocities, glide over one 
another, causing a pronounced arrangement af particles in 
straight lines. This development of a fibrous structure, by 
means of pressu!'e, i n  a homogeneous substance like silver, 
is an interesting lesson in experimental geology, which may 
se

r
ve to illustrate the probable origin of the fibrous struc

ture of comparatively homogeneous limestones like those of 
the Pyrenees, Scotland , and the Tyrol. 

The I nsulation of" Electric Light Wire",. 

at this pressure and temperature.  Kemshead states that it 
At a recent meeting of the New York Board of Fire Insur

will liquefy at 600 and 1 05 pounds on the square inch ; and ance Underwriters, the danger arising from the use nf electric 
it is more than probable that the pressures and temperatures I lights with llninsulat�d co�ductors came up for discus

.
"ion. 

we have given above are all crit ical ; that is to say, those at The matter had been tllvesttgated 
on account of an aCCIdent 

which the gas is on the point of liquefaction. We do not a short time ago in a jewelry store in Maiden Lane, when a 
think it would be safe under the circumstances to assume man was on the roof running an el ectric l ight wire across. 
that a higher working pressure is attainable without the aid It came in contact with the telephone wire, and a flash 
of heat than 100 pounels on the square inch. passed down to the telephone box, destroying it. Tbe  So many points have to be considered that it is by  no shock loosened. a considerable extent of plaster. 
me�ms easy to say precisely to what extent the gas must be City El ectrician Smith said that the shock must, he 
expanded to produce the cold necessary for liquefaction. If thought, have been very powerful , and had any one been at 
we deal with it as a perfect gas we find that, if the initial the telephoue, he might have been killed ; or if the flame 
temperature is 68° or 529' absolute, and the gas be expanded had passed near light goods, there might have been a con
adiabatically three times, the tinal temperature would be flagration. The wires of the electric light ought to be thor
_81°, or very much more than low enough. '_s, however, oughly insulated. 
it will be impossible to preven t  the gas from picking up some Superin tendent Harrison, of the New York Board of Fire 
heat it will not be safe to reckon on less than this amount of Insurance Underwriters, said that the Board would ask the 
exp:nsioll ; possibly muc;h more will be required. A three- proper authorities to see that the electric wires were pro
fold expansion would give a terminal pressure of 33 pounds perly insulated. O wing to the rapid introduction of the 
on the square inch absolute, but before this liquefaction electric light, and the many new wires that were being run 
would have begun, the average effective pressure iIi the over the city houses, the danger, he said, was constantly 
cylinder would be 66 pounds less the atmosphere, 15 = 51 increasing. In the meant ime buildings using the electric 
pounds, which is a good working pressure. So far it will �ight w:ould be rat�d as " specially hazardous, " unless the 
be seen that much is in Professor Gamgee's favor, but it InSUlatIOn of the WIres was approved. 
must not, therefore, be assumed hastily that its Sllccess is as-

A. A. Bayes, Jr. , of the Brush Electric Lighti?g Com
sured . Something remains to be learned concerning the pany, has informed �he board th�t the wires of tha t com
behavior of the ammonia. pany were already Insulated whIle the matter was under 

The zero motor is in this dilemma, that if the expansion be discussion ; and since the action of the Board, the other 
not sufficiently extended no liquefaction will take place ; companies .have ?een experimenting ill regard to the best 
while on the other hand, if it is sufficiently great, the engine method of I
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may waste all its energy in overc oming the back pressure of 
the atmosphere. The intense cold of the cylinder w ill tend 
powerfully to reduce the pressure of the gas at the beginning 
of a stroke, while toward the end it will give out heat and 
prevent liquefaction. A very complex action has to be pro
vided for, and nothing but direct experiment can settle the 
question at issue. 'rheoretically, the zero motor is, so far as 
can he ascertained from the somewhat limited data available, 
sound in principle. It remains to be seen whether it can be 
reduced to practice. We agree with Mr. Isherwood, how
ever, that the invention is one having sufficient promise to 
make its further investigation very desirable. " What is 
now mainly desired," writes Mr. Isherwood, " is that Pro
fessor Gamgee may be permitted to prosecute his experiment 
at the Washington Navy Yard to a conclusion, and there 
bring his engine to a practical test with as little delay as pos
sible. Should the department be able to grant this, the 
favor will be well and properly bestowed in the interest of 
the navy and of  the world. "-Engineer. 

Large Centrifugal Pum.p. 
W. H. Allen & Co. , Lambeth, have lately made a large 

centrifugal pump for the irrigation of extensive cotton fields 
in Egypt. The pump has a 60 inch d isk and 36 inch pipes, 
and is capable of discharging 70 tons of water per minute. The lift against which it is to work is 15 feet. The pump 
will be driven by a horizontal engiue of 125 indicated horse 
power, the power being transmitted by a belt 21 inches wide, 
and five·eighths inch thick. 

. . . .. . 
Actinic Zinc. Dr. Phipson describes a zinc white of a dazzling purity 

obtained by precipitating a solution of zinc sulphate by 
means of barium sul phide, submitting the precipitate to 
strong pressure, and igniting it with Ii m ited access of air. 
If any barium sulphide escapes oxidation, the wlJoite com
pound, on exposure to the sun, begins to darken, and in 
about twen ty minutes becomes of a deep slate color. If 
removed into a dark place it gradually lose� color, and in 
about five or six hours it becomes again snow· white. This 
experiment may be repeated with the same specimen as 
often as desired. Further, this change of color does not 
take place under a slip of common glass, whether thick or 
thin ; at most the compound takes a slight yellowish brown 
color on exposure to the sun for two hours. The sample on 
analysis was not found to contain silver or any other sub
stance known as actinic. 

.. ' . . .. 
The Fourth State of" Matter. 

The first public exhi
b

ition in this country of the experi
ments and apparatus employed by Professor William Crookes 
in his investigation of the ultra gaseous state of mat1('r was 
made in this city, May 5, by Professor H. S. Carhart, of the North western University, under the auspices of the New York Electrical Society. The experiments were admirably 
reproduced and explained by Professor Carhart, whose skill 
ful manipulation of the delicate apparatus was onlyexl'elled 
by his terse and lucid presentation of the character and 
import of these novel explqrations along the extr.eme verge 
of material existence. 
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THERMOPHONES. 

BY G. R. CAREY. 
Figs. 1 and 2 represent magneto-thermophones. In Fig. 

1, A is the transmitter, which consists of a highly polished 
thin mirror, similar to Prof. Bell's photo phone transmitter ; 
B2 is a hollow iron ball which forms the pole of the magnet, 
D This ball should be made very thin and covered with 
lampblack in order t hat it may absorb and 
radiate its acquired heat rapidly. 0 is an in-

Itituttfit �mtri tau. 341 
to the buildings mentioned there will be a l arge restaurant ' MISCELLANEOUS . INVENTIONS. 

for the accommodation of visitors, and Director-General I· An improved axle box, patented by Mr. Willis Jones, of 
Kimball is particularly interested in " a  press pavilion," • Brooklyn, N. Y. , is designed to secure perfect lubrication of 
which he in tends putting up for the use of visiting journal- , the journals and boxes of the axles of vehicles, securing as col· 
ists. t lateral advantages the exclusion of dirt, sand, or other abrad� 

An exhibit which will probably attract the attention of ing material from the bearing surfaces of axles and boxes. 
more visitors than any other will be a cotton field, showing Messrs. Robert Dodsworth and John W. Holdsworth , of 

- '--'--'-"---
St. Louis, Mo. , have patented an improved 
mouth-piece for speaking tubes and tele
phones, which consistR in combining an elec
t ric circuit closing device with the cover of 
tbe mouth�piece of the tube or telephone in 
such a manner tbat when the cover is opened 
the circuit shall be momentarily closed to 
give the signal. 

An improved yertically swinging gate has 
been pateI\ted by Messrs. John Flinner and 
Jacob Hollinger, of Millersburg, Ohio. This 
invention consists in a peculiar arrangement 
of a locking mechanism for hOlding the gate 
down and preventing it from being raised, 

sulated helix of copper wire placed around 
the pole of magnet, D, and having in its cir
cuit the receiving telepnone, E. Sound waves 
of any kind generated before transmitter, A, 
will cause the reflected heat and light waves 
to undulate in unison with the sound waves ; 
these nndulatory heat and light rays wiI! 
strike the pole, B', of magnet, D, producing 
cOITesponding val'iations in its strength, there
by generating magneto�eiectric currents in 
coil , O. These . magneto-electric currents 
will correspond in time and strength with the 
sound waves made before transmitter, A, and 
will reproduce by means of telephone, E, any 
sound made before transmitter, A. 

MAGNETIC THERMOPHONE WITH REFLEOTING DIAPHRAGM TRANSMITTER. 

. except when it is to be raised by the working 
levers. 

The operation of instruments shown in Fig. 2 is similar 
to that just described ; the difference is mainly in the trans
mitter, which consists of a manometric flame apparatus, A, 
of the usual construction, the light and heat of the flame, 
13, being projected by the mirror, M, to the magnet of the 
receiver. 

In Fig. 3 the receiver is a thermopile connected with a 
receiving telephone. The heat and l ight thrown by the 
reflecting transmitter, A, generate an undula-
ting electric current in the thermopile, 0, 
which produces audible effects in the tele 
phone, E. J) 

the plant in all stages of growth. Thirty acres of the park 
have been laid out in halt-acre lots, and given to as many 
different planters for a competitive trial of skil l in cultiva
tion. 

Pains have been taken to make this a complete dis· 
play of  every variety of cotton in the worl d. Seed has been 
imported from Africa, India, and other parts of the world, 
sometimes at great expense, a single  half pou nd of a certain 

Messrs. Frank Baldwin, of New York, and 
Howard �elvage, of Brooklyn , N. Y. , have invented a scarf, 
8(l constructed that it can be folded in d ifferent ways, aL d 
will present a fresh wearing surface each time. 

Messrs. John B. Gregoire and Hubert Hebert, of Lake 
Linden, Mich. , have patented an improved bedstead. This 
bedstead has a horizontal frame supported by suitable legs, 
and provided with a series of transverse or longi tndinal 
spring slats, u'pon which blocks supporting a like spring 

slat frame rest, this latter frame being pro
vided with springs on both sides and with a 
hinged adjustable head rest. 

An improved heat reflector for fireplaces 
has been patented by Mr. John Southward, 
of Mount Sterling, Ohio. This invention re
lates to certain improvements on the inven
tion for which letters patent No. 197,205 were 
granted to William J. Oox and to the present 

/ inventor, under date of November 20, 1877. 

In Fig. 4, the chamber, A, of transmitter is 
supplied with gas by the tube, F. Speaking 
against the chamber, A, will produce undula
tions in the inclosed gas corresponding in 
time and strength with the sound waves gene
rated before it, there by vibrating the flame, 
B, and its emitted heat and l ight rays. These 
modified heat and light rays will generate 
electric currents in the thermo-electric pile, 
C, against which they strike, and these ther
mo�electric current.s corresponding in time 
and strength with the sound waves at the 
transmitter, the magnet o-telepb one, E, being 

MAGNETIC THERMOPHONE WITH MANOMETRIC FLAME TRANSMITTER. 

An improl'ed fabric for the)nannfacture of 
packages in which to put up grou nd coffee, 
spices, baking powder, and other substances 
which deteriorate  by exposure to the air or to 
moisture, and which will serve to p reserve 
their aroma or otner desirable qualities for a 

in the circuit of the tbermopile, 0, will reproduce any 
sound made before chamber, A, of tbe transmitter. .. . . . .. 

'.I'he Atlanta ExhibItion. 

The plan of the proposed Ootton Exhibition at Atlanta, Ga. , 
next October expands rapidly with the popular demands made 
upon the management. The indications now are that the 
Exhibition will be not merely a successful cotton show , but 
one which will include, also, all the great in -
dustries of  the South, and so  much of those 
of the North as are tributary thereto. The 
Exhibition ' buildings have been multiplied 
and enlarged accordingly. The main build· 
ing, which is now in process of erection, will 
be 750 feet long by 90 feet wide, with a tran · 
sept 500 feet by 9l) feet. 

The Exhibition will be held in Oglethorpe 
Park, chiefly a flat meadow surrounded by an 
oblong race-co urse half  a mile in length. Out
side the race-course the ground rises and will 
be terraced for the accommodation of the 
anbordinate buildings of the Exhibition. 

rare variety having cost $200 in gold. This plantation has 
been already seeded', and is now being cultivated under the 
general direction of Mark Hardin, a well-known representa
tive Southern planter. Material for another interest ing dis
play is heing gathered by Mr. Edward Atkinson, who has 
charge of the foreign exhibit of fabrics and fibers, and is col
lecting specimens of every variety of cotton goods, fibers, 
and primitive machinery for treating them. He is ransacking 

'. 

long time, has been patented by Mr. Henry 
O. Orocker, of Milwaukee, Wis. The improvement consists 
in a paper fabric formed of one layer of waxed paper in
closed within two layers of common paper, whose edges 
project over that of the waxed paper and are pasted to
gether. 

Mr. Edward Birmingham, of Brooklyn , N. Y. , has pa
tented a shirt ironing board havi ng a projection and 
rounded should('rs upon its forward end to fit the neck and 

shoulders of a shirt, an d having slotted arms 
upon its rear corners, a pair of  rollers for 
holding the shirt, and a handle for turning 
the rollers. 

Mr. Friedr. Adolf Reihlen, of Stuttgart, 
Wiirtemberg, Germany, has patented a pro
cess of making wine from grapes, which con 
sists in exposing for a few minutes to a water 
bath kept at a temperature of 2120 Fabr. the 
mass of seed, flesh, and skins remaining after 
expression of the must ; also macerating them 
in water or grape juice, and in mixing them 
with the must. 

A spring cushion s upport for carriage seat 
The main building will be devoted to ex

hibits of textile fabrics and the machinery for 
producing them. Another building, 250 feet 
long by 100 feet wide, will be filled with ma-

THERMOPHONE WITH THE RMO-ELEOTRIO REOEIVER AND REFLECTING 

backs has been patented by Mr. Oharles O. 
Bailey, of Wellsburg, N. Y. This support is 
for the cushions of carriage seat backs be
tween the seat backs and the lazy backs, to 

DIAPHRAGM TRANSMITTER. 

chinery for preparing sugar, lice, and similar products. A every portion of the world to make his gathering complete. 
still larger one will contaitJ exhibits of all varieties of tobacco, A full display of agricultural implements will also be 
its products, machinery, and everything connected with it. made. 

hold the cnshion out agailli't the backs of persons riding in 
the seats and prevent the cushions from sagging. 

An improved travois or horse litter, especially designed 
for mi litary purposes for the transportation of the sick and 
wounded, has been patented by Mr. Thomas M. McDongall, 
of Fort Yates, Dakota Ter. The novelty consists in pivot-

A building on the plan of that which contained the Kansas There will also be a number of special exhibits -of horses, 
and c:rolorado exhibits at the Oentennial Exhibition will be cattle, hogs, etc. There will also ' be poultry and bench 
given up to a comprehensive display of the agricultural, shows, and an agricultural aud horticultural fair . .  
the mineral , and the woods o f  the South. 
This display is to be made chiefly by the 
Southern railroads, which are cooperating t o  
make it the fullest and mo�t comprehensive 
ever seen. All the territory south of the Ohio 
River will be ransacked for suitable objects 
to show here, and the result is expected to be 
a most important display of the surface and 
underground wealth of the  South. 

----------- --
- - - . -_ . _ - -- -- - - . . � 

, 
/, 

ing the forward ends of the bed frame to the 
long shafts between which the draught ani
mal is attached, and in providing hinged and 
adjustable legs or supports for the rear end 
of said frame, whereby it may be supported 
at different elevatioll3 ;  also, in providing 
an elastic or yielding socket for such sup
ports. 

An annex to the main building will be 
known as the Foreign Department, and will 
be a bonded warehouse, under charge of 
a Treasury special agent, for the display of 
such foreign exhibits as the proprietors do not 
w ish to pay duty on. This important con
cession has been made by Secretary Windom, 
and will secure a large amount of foreign ex
hibits. Letters have been received from a 

THERMOPHONE WITH THERMO-ELECTRIC REOEIVER AND MANOMETRIC FLAME 

An improved engineer's level rod has been 
patented by Mr. Michael L. LynCh, of Oam
eron, Texas. This invention relates to the 
class known as " self-reading level rods, " and 
is distinguished from others by the peculiar 
manner of marking the scale upon the face of 
the rod, whereby the readings of fractions of 
a foot may be readily made without the use 

large number of manufacturers in various European coun
tries, who express a desire to enter machinery for exhibition, 
but object to paying duties on it unless it is sold in this coun 
try, which, of course, CQuid not be pfl)lnised. In addition 

TRANSMITTER. 

The management of the Exhibition has be"n committed 
to  H. 1. Kimball, Director-General, with twelve chiefs 
of departments, several of whom have already been ap
pointed. 

of a sliding target. 
Mr. Oharles A. Schneider, of New York 

city, has patented a lamp wick impregnated with a 
compound consisting of phosphate of ammonia, bibo
rate of soda, sulphate of ammonia, and chloride of li
thium. 
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NOVEL FOLDING CRADLE. 

The cradle represented in the annexed engravmg is capa
ble of being folded i nto very compact form for storage or 
shipment, and, w hen extended, it possesse3 all of the con
veniences o f  t.he best crad les in use. The cradle is formed 
of two triangular folding end frames provided w ith folding 
braces and connected by longitudinal rods, from which the 
canvas hottom is supported. These frames are pivoted at 
their apex on the top of two con nected t riangular folding 
standards, and are provided with a crank for swinging the 
cradle. 

A bent rod, from which a fan ie suspended, is attached to 

tbe bearings of the cradle in such a 
way that it moves in a direction op
posite to that of the cradle when it 
is sw inging , or the fan may be ope
rated independen t ly of th e move
ments of t he cradle .  The two trian-
gular frames forming" the cradle are 
p l"Ovided with pivoted folding braces 
and are suspended at their apex 
from shafts mounted at the apex of 
triangular folding standards which 
are also provided with the pivoted 
folding braces. The cradle ends are 
connected with each other by rigid 
longitudinal rails. The cradle 
frames are connected by the longitu
dinal bars from which the canvas 
.'orming the bottom of the cradle is 
suspended. Wickp,r work or a rail ·  
:'.ng extends along the sides of the 
cradle. 

The shaft , from wh ich the cradle is 
suspended , is provided with a crank 
for swinging the cradle , and with 
con nections for operating the fan. 
These connectioas are mad� adjust
able, so that the fan may be moved 
more or less. and provision is made 
for swinging ei ther cradle  or fan 
separately. The cmdll' may be ope
rated by means of a treadle, or by 
a string or belt, from an adj oining 
room. 

Fig. 1 is a perspective view show-
ing the cradle in condition for use, Fig . 2 1S a sectional 
view, showing the operating mechanism, and Fig. 3 shows 
the cradle folded up.  

This invention was lately patented by Mr. C .  C. Clark, of 
Brown wood, Texas. 

.. . .  , . 
NOVEL BOOK HOLDER. 

The engraving shows a new adjustable and folding-book 
holder recently patented by Mr. Philip Lohges, of Pittston, 
Pa. The frame has two upright enCls, each formed of two 
strips connected at tIl(' upper end by a binge and by a band 
spring. These end pieces are provided with spring fingers 
for holding the book open, and are connected 
together by removable upper and lower longi
tudin al rails, one of the lower ones being 
provided with a shelf for supporting tbe 
book. The end p ieces are provided with an 
adjusting device by means of which the incli
nation of the book may be changed at plea
sure. The device may be taken apart read ily 
and packed in very small conJpass. It w ill 
be found very useful by students, copyists, 
and readers generally. It is neatly and su b
stan t ially made of wood and nickel-plated 
brass. 

$titutifit �tutritau. 
Schuylkill River is crossed 42Yz feet above ordinary high 
tide on a wrought iron double iutersection triangular t russ 
of three spans. About 190 buildings were removed along 
Filbert street in preparing for the construction of tbe work. 
The roadbed from Shock to Sixteenth street, a distance of 
2, 042 feet, is 106 feet· wide, and contai ns  nine tracks.  Near 
Seven teenth street is a turn-table, east of which is a hydraulic 
elevator for mail express and baggage. 

The building on the square bounded by Fifteenth and Six
teenth and Market and Filbert streets, formerly used for the 
freight station, has been entirely removed and rebuilt of iron 
and hrick, two stories h igh .  All the  freight wil l be received 

CLARK'S FOLDING ORADLE. 
from and delivered to wagons on the ground floor, being 
moved between the first and s�cond flool's by sixteen 
hydraulic elevators capable of lifting five tons each. All 
that portion of t he second story from Market street is laid 
w ith four tracks for freight, with standing room for thirty
five cars. That portion of the second floor parallel with Fil
bert street, extending from Fi fteenth to Sixteenth s treet, is 
intended for a shed for the incoming and outgoing passen 
ger trains. Fifteenth street is crossed by the eight passen 
gp,r tracks, 1 9  feet above the surface o f  the street. The space 
between Fifteenth  st reet and Merrick street, a distance of 
122Yz feet, and extending from Filbert street southward 190 

[MAY 28, 1 88 1 .  
Mr. John F. Rakes, of Greenup County, Ky. , has patented 

an improved apple cutter and corer, so eonstructed as to cut 
the apples into pieces, separate the pieces from the cores, 
and discharge the cores from the machine, 

A cigar-lighting device or lamp, which w ill not only be 
adapted for the pur{Jose of cigar lighting, but at the same 
time embody an attractive and effective mf1anS of advertis
ing, has been patented by Mr. Wil liam E. Parsons, Jr. , of 
Ne w York city. 

Mr. George G .  Niedomanski, of Washington ,  D. C . ,  has 
patented an improved spring catch or lock to be applied to 
cigar boxes. by means of which nai ls  are d i spensed with, 

and a fastening is provided that 
may be instantly operated to lock 
or unlock the lid to the box. 

Heretofore paper moulds have, in 
practke, generally been made up of 
alternate layers of unsized paper and 
sheets of tissue paper pasted togeth· 
er, which, while damp and more or 
less plastic, receive the impression 
of the type, and after being set by 
baking, form a matrix into which 
the melted stereotype metal is 
poured. The object of the tissue 
paper in the composition of the 
mould is to give a body to the same 
and to prevent raggt'd edges from 
sticking up. In making this kind 
of mould the paper of which the 
mould is composed has set once by 
drying, and is dampened when the 
mould is made. It has been found 
that it is not possible to reduce the 
paper, having once been set, to the 
proper condition of a plastic, no  
matter how damp it  may be made, 
and when all impression is taken in 
such a composition the proper depth 
of impression is not obtained, and 
the tenacity of the tissue paper on 
the face of the  mould causes it to 
draw,  so that the cups of the letters 
and the spaces between the same are 
not of sufficient depth and sharp
ness. To remedy these objections 

Mr. Wil lard S. Whitmore, of Washington,  D. C. , has con
structed a new composite mould, which is formed of a sheet 
of un sized paper covered with a layer of paper pulp which 
has never been set by drying. 

An improved speaking-tube mouthpiece has been patented 
by Mr. George F. Richter, of New York city. The inven
tion consists of an indicator that opens and closes horizon
tally, in combination with a vertically adjustable mouth
piece, that  when adj usted for use  closes the indicator, so 
that it can fal l at the slightest pnff of the opera tar. 

Mr. William F. Mann, of Mount Plea�ant, Mich. , has 
patented an improved form of buckle designed to be used, 

in connection with a strap, for fastening the 
mouth of a bag or other purpose. 

An improved rack and spool for holding 
rope coils has been patented by Mr. Charles 

J. Le Roy, of Palestine, Texas. This inven
tion relates particularly to certain new and 
useful improvements upon the rack and spool 
for holding rope coils, patented September 

28, 1880, No. 232,'733 ; and it COfisists in a 
peculiar construction of frame adapted for 
su pporting spools of d ifferent !englhs, as well 
as an improved construction of spool for 
expanding and holding the coil of rope in the 

... • •• � center of the reel while being used. 
Cooking by Electricity. A simple, inexpensive, and efficient de vice 

Of the many curious things certain to be for propell ing vessels, and for other purposes, 
seen at the forthcoming exhibition of elec has been patented hy Mr. John C. Smith, of 
tricity at Paris, not the least remarkable will Troy, N. Y. It consists of a swiveled loop, 
be the electrical cooking range of M. Salig- and a propener having a twisted plate at the 
naco Thflt ingenious gentleman is going to opposite end of its shaft and a crank, whereby 
fit up his apparatns  in the gri ll room of the the twisted plate is worked in the swiveled 
restaurant, and intends to furnish a great loop so as to feather the paddle. 
variety of meats which h ave been cooked An improved moth trap, to be placed in 
by heat generated from the  electric current. front of the openings or apertures of beehives 

At the l ast Paris Exhibition, M. Mouchot for the purpose of trapping tbe moths as they 
roasted mutton in con densed sunshine, and attempt to enter the hive, has been patented 
literally turned his spit on the hearth of the by Mr. Robert F. !vey, of Will iamsburg, Ga. , 
sun ; but an ent husiastic admirer might say The invention consists in a box or receptacle 
that M. Salignac had far surpassed th is in provided with two  tubes, one i n side of the 
broiling steaks by ligh tning and warming LOHGES' BOOK HOLDER. other, the inner one passing through the box 
coffee with the aurora borealis .  As a matter into the hive, and the outer one leads into the 
of fact, the electric current is as well fitted to produce heat ! feet, is occupied by the passenger station, which is not yet box, so that the moths that are not able to get at the inner 
as it is to produce light, and just as electricity will, in all i completed. tube must pass i n to the box, whereas the bees pass through 
probabil ity. be made to yield the principal artificial light of : .. ' • • • the inner tube directly into the hive. 
the future, so w i l l doubtless it be ap plied to hOl1sehold heat- RECENT INVENTIONS Ur. John F. Smith, of Erie, Pa. , has patented an improved 
ing. The same machines which light the house by night Mr. Charles Barlow, of Cooksh ire, Quebec, Canada, has i bit in which cheek plates are provided with suitable means 
will heat and cook by day, besides performing other duties, patented an i mproved fire escape which consists of a cylin- : for attaching them to the check rein and cheek of a bridle, 
such as d riving a coffee mill  or a sewing machine. der provided with a piston filled with compressed gas, water, : the cheek plates being connected by .elast.ic metall ic bars, 

- , -- . - .. , • I • or other liquid, and having a wire coiled around its screw- ! secured to each of the  plates at one of their ends, and pass 
Tile Philadelphia Elevated Railway. threaded surface, inclosed, sliding, and revolving in another i loosely through the other plate, and are provided with loops 

The elevat2d extension of the Pennsylvania Railroad on cylinder that is to be attached to the belt of the operator ; I or other suitable means at their other ends for attaching 
Filbert slre3t , Philadelphia,  is open for freight traffic. The and it  consists also of an arrangement of valves and their them to the ends of the reins, whereby the cheek plates may 
line of the extension leaves the present passenger tracks at connections, so that the o perator may control the movement I be drawn together to clamp and compress the jaws of the 
Powelto n  avenue, and passes over Thirtieth street on a ,  of the inner cylinder, and thereby the speed of the unwind-· , animal withollt r,lltting, pinching, or otherwise injuring th() 
wrought iron deck bridge 33 feet above the street. The I ing of the coiled wire and the rapidity of his descent. j mouth. 
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Messrs. C. and M. C. Jackson , of Denver, Col . ,  have ' ported in the Mem0i1'e8 (1 867, pp. 671, 688 ; 1868, p. 170). 

paten t ed a stovepipe that may be adjusted to tit p ipes of I He might also consult with advantage the references under 
various sizes, so that one may be tele�coped witbin the the entry " Moteurs, " in the index to the Oomptes Rendu8 
o �hel' any d esired distance to l::ngt��n or shorten the line of I· of

, 
tb.e Paris �

.
cademy of 8c

.
'�en ces for 1865. See further, 

pIpe and to make a c losely fittI ng Jomt. GenU! Industnel, August , 186() (vol. 30), p. 63, for an accou n t 
An improved chair brace has been patented by Mr. Floyd ' of Delaporte's machine, with historical notices of other i l l 

Heavener, of Denver, Col. This  in vention consists in com- ventions ; Genie Industriel; April, 1867, (vol u3) ,  p. 198 ;  
l;i n ing with the chair two wires running from the cro:.sbar Fromout's ammonia vapor pump ; Annales du Genie Oivil 
of the back of tbe chair down through the seat, and the n ce 1865, p. 826 ; A. van Waey enberch 's engine. Tell ier's ma
to the front corners of the seat ,  and upward over these chine is described in L'Invention 1865 (vol .  21), p. 87 ; and 
wires t w o  other w ires are strained, which pass from the two I in Le Technologiste, December, 1865, p. 149. The use of such 
hind legs to the two fore leg",  engines for driving tram · cars is ment ioned i n  SCIENTIFIC 

---- - . '  • , .. AMERICAN, November, 187 1 , p. 290 ; Engineer, January , 
Cemen t  Floors. 1872, p. 23 ; Dingler's Polytechnisches Journal (v ol . 203), p. 

A co rresponden t of the Country Gentleman states how 2')4.  Joy 's en gine i s  described in Bayerisches' Industrie "tt l1d 
he mixed cement and gravel for cell ar bottoms and roads, Gewel'beblatt, 1872, p. 153. For an account of Laughland's 
which stand u se and th e weather. engine, see Engineer, August, 187 1 ,  p.  1 3 1 ; �Mer:hanic8' Maga-

In October , 1878, I put down a cement drive-way. The first zine, Augu st , 1871 ,  p.  152 ; SCIENTIFIC AMERICAN, July , 1871 ,  

coat w a s  three a n d  a hal f inches th ick, seven parts o f  sharp, p.  70 ;  September, 187 1 ,  pp .  l31 , 199. See also the " Abridg 
coarse sand or fine gra vel , to one part of cement, thoroughly ments of Specifications Relating to Air, Gas, and other 
mixed in  a box dry, tbe n dampened 
with water. I spread it on the 
ground in  sect ions or squareR. As 
soon as it was 811t ,  I put on another  
coat, one inch th ick, of  one part of 
celient to three parts of ,harp 
sand. When that was set, for a 
finighi n g coat I put half an inch 
thick of o ll e part of cement and 
one part o f  sand . It wil l in a week 
or ten days do to drive over. For 
my cellat· bottom I used five parts 
of clean ,  coarse, sharp sand (plas
terers call it fine gravel) to one part 
of cement . This was mixed in the 
same manner as for the d rive·way. 
It only requ ires to be d a m p  enough 
to w o rk well. It was mixed in a box, 
wheeled i nto the cel lar, dumped, 
an d spread smooth with a shovel, 
hoe, or trowel,  about two inche , 
thicle Take a spade or sh ovel , fl at 
side, and beat it down hard and 
smooth. For finishing, use one part 
of cement to Otl e  part of sand ; this 
i s thorough ly mixed , and then 
watered so it is like plastering mortar. D u mp it on the first 
coat, about half an inch th ick, spread and sm ooth w ith a 
trowel. It will soon be�ome as hard as stone. The cemen t 
I used is kno wn as Port land cement, though I think the com
mon hydraulic cement will answer if fresh. 

. , . ,  .. 
Crulsl . , 1!,"  for Jeeberl!,"s. 

The early appearance of icebergs in the track of Atlantic 

steamers, and th e i m minent risk w h ich these wanderers from 
the north occasion t.o n avigators and passengers, again call 
forth the query whether something cannot be done to diminish 
the hazard of them, if not to destroy them outrigh t . CO)ll
mandel' McKay, of the steamship Parthia, sugg-csts that it 
would be a good plan to detail a government gunboat or two 
to follow one or more of these icy mono 
sters to study their natural history after 
they have entered upon their voyage. A 
record of such o bser vations, he says, would 
be of priceless value to tbe navigat,)]", as it 
would help him to e.�timate the probable 
posit ion of an iceberg, so as to a.void it 
after bein g  told of its position at some 
previous date. This would give value to 
the now pract ically useless sh i ps ' reports, 
signaling. etc . He suggests, also, as has 
been recommended before in this paper, 
that gun boats m igh t profitably be det a i led 

to test the effects of shot, shell, dynam i te , 
or torpedoes on these ice masses, and is 
disposed to th ink that such treatmen t 
might very much hasten the dissolution of 
the  bergs . 

INDIAN FAIENCE, 
Moti ve Power Engines" parts, 1 an d 2, in which he will  find 
a description of all the  ammonia vapor engines pa t ented in  
Great Britain from the earliest period to the end of 1876. 

• f . ,  .. 
FAIENCE OF INDIA. 

The engraving shows several exam ples of the curious . 
faience of India,  which is re markable for the simplicity of 
its design and orna m entation, yet is truly artis tic and pleas
ing. The ornamentation is of the character usually found 
in Eastern textile fabrics. 

- ' '' ,  ... 

ELEGANT CHAIRS. 

We give an engravin g of two fine chairs from the manu
factory of B. Lud wig, of Vienna. The frames are of solid 
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vehicle bodies. It consists in con stru cting the braces with 
ball· and · socket joints to  give the braces freedom of move· 
men t  in eVflry direction w ithou t employing loose j oints. 

A steam cock with a self-adjustable check val ve has been 
patented by Mr. William Bronk, of Al bany, N. Y. The cock 
has its rear end threaded to screw into the boiler, and is pro
vided with the valve seat , to which is fi t t ed a valve, which 

may be closed by the boiler st eam an d opened by a push 
pin . 

An improved hose coupling has been paten ted by Mr. 
John B. Newman, of Milford, Pa. By th is device hose or 
pipe can be coupled or u n coupled more qu ickly than by allY 
of the devices in general use,  and w ithout the use of wrench, 
spanner, or any other special tool. T h e  cO lJ struction of the 
coupling is such that it cannot be described w ithout engrav-· 
ings. 

._ 4 ' �  .. 
Petroleum and Plant Life. 

At the last meeting of the California Academy of Sclences 
a discussion took place on the subject of the use of petro-

leum for destroyi ng scale insects on 
rose bushes. Dr. Hen ry Gibbons 
said that t wo months ago he put  
petroleum on th e trees i n  h is garden. 
Since then t he trees have grown 
better than ever be fore , they have 
grown fa�ter than ever before, and 
given betl er roses than e v e r  before. 

The petroleu ltl beoms to kill the 
scale insect. The han dsomest rose 
he exh ibited was from a hush which 
looked nearly d ead a sh ort t ime 
since. The pel ro leum was mixed 
with castor oil . It is not applied 
profusely and al!owed to  ru n do w n 
the roots. Perhaps in a crude sta t e  
the petroleum would b e  bad , cven 
o n  the �tal l,s ; but mixed with lhe 
castor o i l  it appears to be advan
tageous to the plan t. The com
pound does not evaporate nor gIve 
out the insoluble portion . T h ere
fore you have a permanent coati J lg, 
acting on the entire surface of the 
plant. 

Dr. Gibbons exhibited a large 
bunch of beau tiful roses of exceed ing fragran ce an d in full 
bloom, w h i ch he gathered from a bush in his  garden w hich 
two months ago was overrun wit;1 �cale bugs and nearly dead. 

Now, smce using the petroleum and the castor oi l , no 
sign of any scale i nsect can be seen in the whole garden, 
He thought castor oil was the only oil that wi!! mix with 
alcohol, turpen tine,  and the benzines. It is soluble in alco· 
h oI,  and when mixed with crude petroleum forms a sort of 
varnish or cement, which remain� Oll the bushe", and does 
not fall to the grou nd.  Petroleum, UlJ combined wilh castor 
oil , evapomtes swiftl y,  but when combined forms  a u sefu l 
coating to preserve the plant. Many things have been thus  
tried. Trees have been whitewashed with caustic potash 
and lime. One of his rose bushes, nearly ruined by scale 

insects, thus treated, has borne an unusual 
number of roses, and a single cactus has 
borne 200 flowers this season. He th ought 
these were pract ical facts, and qu ite as 
valuable as theoretical ones, alt hough he 
valued both , and was glad to learn of a n y  
experience h aving a bearing of such im · 
portance to the agricultural industries of  
the h uman family . He cau tioned persol l s  
against saturating the  earth w ith pet ro
leum, as. such a course prevents fnture 
vege tation . Like all thi ngs e lse, i ! s  mode· 

rate use , w isely directed, is good , alld its 
excessive usc is destructive. A grain of 
opi um rel ieves pain , but its hab itual use 
persisted in brings death . 

Dr. Behr said that as the mixtu re was 
n ot sol uble in water, if it reaches the earth , 
it cakes the ground and thus shuts o nt the 
air, which must permeate the snrface and 
is necessary to plan t grow th . A few ap
plications will m ake rose bushes grow bet
ter if sparingly appl i ed , and kill the scale 
bugs, but if  allowed to reach the soil it 
renders vegetation thereafter impossible 
in that spot until it is eradicated. 

Dr. A. Kellogg thought a simple wash 
of common lye would at first be sufficient 
in many cases. Petroleum deteriorates 
ground for crops. One scale bug has sixty 
offspring. 

For the benefit of readers who are not 
n aviglttors Commander McKay adds that 
ne ither the air nor the water temperature 
gives tbe sl ightest hel p to the navigator 
in indicating the neighborh ood of a ll ice
berg, except perhap� when there is a fresh 
breeze blowing directly over it and in a 
line w ith the ship ,  or when there is a 
change of water temperature crossing its 
wake. But in the passages to ann from 
America. it. is usual to cross their track on 
nearly a right angle. Consequently this 
last small factor as a guile to its where
abou ts i,; l ost . In the early part of last 
July he passed within three miles of an 
iceberg with temperature -air, 630 ;  water, 
6 1 ° . In the latter par t of the same month, 

CHAIRS UPHOLS.TERED IN STAMPED LEATHER. 
Mr. Verdcr received a l arge lot of lemon 

trees from Australia, covered with scale 
bugs. He applied refined petro leum to 
the·leaves carefully, and they all fell off, 

120 miles north and 1 00 miles east of the former position, I mahogany or of ebonized wood, and the cushions and back 
he passed quite cl03e to an iceberg with a steady tempera- are of richly embossed morocco leather . 
ture of air 640, wa�er, 60°. .. , • , .. 

A.mmonla Vapo r Englnes. 

MECHANICAL INVENTIONS. 

An improved spring brace for vehicles has been patented 
by Mr. George W. Cooper, of Pulaski, Iowa. The object 
of this invention is to brace the springs of bugg ie s and other 

veh icles against the forward and rearward pitchi ng of the 

but every bug died , and fresh l eaves came out, and the plants 
continued healthy for many years. He afterward applied it 
successfully to orange trees. He t hinks there is a m isnppre 
hension among those who condemn its us e . It should not 
be allowed to reach the ground . -Mining and Scientific Press. 

A correspondent of Engineerin.q says that o l Je  m ay find the 
t heory of the suhject disc l l ssed in a paper read in 1867 by M. 
Frot before the Societe des Ingenieurs Civils (Paris), and re-

.. � . . .. 

PUHE olive oil will sapon ify by combination with spirits 
of hartshorn, 
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The Largest Anvil Bl ock i ll the Conntry. I galvanic action, after the invention of M. Dode. Many arti-lir. C. T. Thompson describes as follows the casting of cles made by the Societe d'Inoxidation, such as statues, vases, 

the large anvil block for the 17-ton hammer, built by Wil- I fountains. basso r i l ievos, fire grates, stoves, balconies, can del
liam B. Bement & Sons, of Philadelphia, for Park Bros. , abra, railings of stairca�es, and others, are really of a very 
Black Diamond Steel Works, Pittsburg. Its geueral dim en- beautiful appearance. 
sions are : 

Diameter of cylinder, 40 inches ; stroke, 9 feet ; diameter of 
piston rod, 11 inches. ThE) ram is of Krupp steel, 6 feet 6 
inches long, 46 inches wide, and 2 feet 6 inches thick. Dies, 
32 inches long by 16 inches wide. Weight of falling parts, 
17 tons. Frame and legs are of wrought iron. The plates, 
which are from Ys inch to tVa inches in thickness, are riveted 
together with angle iron, which is, generally, 6x6 xYs inches. The legs are bolted to frame and bed plate ; all the rest of 
the work is riveted together. Total weight, excluding anvil 
block, 190, 000 lb. 

In casting the anvil block there were in use five cupolas, 
four plain cylinders, 54 inches in di-ameter, and one Macken
zie. The spouts were joined together by a trough of fire 
uricks, in cast iron frame ; these ran into a large receiver, 
capable of holding 30 tons. There was another reservoir, 
capable of hold ing 20 tons, to be used in case of accident to 
the first. These reservoirs were built of fire brick lined 
with fire clay. In tbe  largest reservoir there were two open
ings, so that a large flow of metal could run out without any 
dangcr of not bcing able to plug them up. The anvil hlock 
i s 12 feet 8 inches x 10 feet across the bottom ; 10 feet high, 
3 feet 6 inches x 6 feet across the top, with a recess for the 
anvil die, the size of which I am sorry to be unable to give. 
The mould was madc so that the top of the anvil block was 
at t he bottom of the mould, so that any dirt or slag could 
rise to the top, or rather the bottom of the anvil block, so 
giving a clean face for the die to rest on. The mould was 
sunk into the ground,  so that the top was slightly below the 
level of the floor. A large plat e  of iron had been cast to 
build the mould upon . The outside of the mould was the 
same as in an ordinary loam casting ; then,  on account of 
the intense heat, came two layers of nre brick, and this was 
covered by half an inch of fire clay, and then blackleaded. 
The gates were six in number, at different  heights, and were 
about 6 x 4 inches. They were con nected by one slightly 
smaller, so that the iron would not back up and come out of 
a h igher opening. These gates did not chill up, as it was 
supposed they would, from the fact of such a quantity of 
iron being poured each ti me. There were sixteen vents, 
ahout two inches square,  for taking the gas from the bottom 
of the mould, but t here was very little escape, or rather 
formation of gas. Around the outside of the brick mould, 
about  a foot from cach side, was a sheet iron case, riveted 
together, and between this and the mould sand was rammed, 
and then on the outside it was rammed up again, so as to 
make it � firm and secure backing for the mould. To dry 
the mould . fires were lighted around the brickwork before it 
was rammed up,  and kept burning for about two weeks, 
and baskets were suspended, filled with coal. While the 
drying was gO'ing in , the mould was covered by sheet iron 
plates to keep the hcat in, The fires werc started in the cu polas at 5 :20 A. M. ; the blast 
was turned on at 6 A. M. ; at 6 :  40 the first iron was run into 
reservoir ; reservoir wa

s 
tapped about 7 : 20 A. M. ,  and last 

run from reservoir made about 1 :  30 P. M. ;  the iron, 
through all the tappings, running very fluid. Thc mould, 
or rather, the casting, after having chi lled suffi9iently to 
form a skin ,  was covered with fine charcoal, and then sand, 
to a depth of about two feet, to be left for four or five months 
be fore being uncovered. 

Coat!ng of' Metals. 

To protect metals against the oxidizi ng influence of a damp 
atmosphere has long bcen an object of research of great 
practkal importance. It is well known that a bright sheet 
of zinc, such as is used in covering roofs, very rapidly gets 
covercd by a thin layer of oxide, and that this thin film be
comes so thoroughly united to the metal below that it forms 
a firm coating and protects the metal against further oxida
tion. A precisely similar object has been followed by seve
ral inven tors with regard to irun when they endeavored to 
provide it with an adhering coating of black magnetic oxide 
of iron. This, says Engineering, was done successfully in 
1800 by Thiraul t, who employed a solution of chloride of 
i ron, which was well rubbed u pon the metal and gave it a 
black J uster, when the artificial rust was converted in the 
black oxide after having been dipped in boiling water. In 
1862 a similar result was obtained by Sauerwein ,  who used, 
besides chloride of iron,  chloride of antimony and gallic 
acid, while another method was to cover the surface of iron 
w ith lin�eed oil aild to expose it then to a dull red heat. By 
the process of Barff, in 1877, such a coating is obtained by 
subjecting  iron at a dull red hcat for s ix to seven hours to 
dry steam, when a black fast-adhering coating will be formed. 
More recently an other method, of Mr. Bower, came in use, 
and it is now carried out on a large scale by a French com
pany, the Societe FranGaise d'Inoxidation, which has its 
works at Val d 'Osne. The coating of the iron articles is 
produced by fir�t cleansing their surfaces and then bv heat
ing them in a furnace to a light red heat, when succe�sively 
currents  of carbonic oxide and carbon ic acid are passed 
through it. In this way a bluish-hlack oxide of iron is 
formed upon either cast iron, wrought iron , or steel. This 
oxidized surface, on being polished with oil, takes a beauti
ful luster, and it is further ornamented by scraping �ome 
parts of it free from the coating, which are then either 
covered with a thin layer of bronze, gold,  or platinum by 

Ten sel ... 
The teasels which are used in woolen mills for the purpose 

of raising the fiber out of the yarn when the cloth has left 
the loom, are a natural product, and not an artificial one, as 
those unacquai nted with woolen manufacture might be led 
to suppose, and though wire cards have repeatedly been 
tried for this purpose, says the Textile (Eng. ) Manufacturer, 
these teasels are still holding their place as the only suitable 
material for effectually raising the nap without any undue 
damage to the fiber. 

A large amount of teasels are grown in Belgium. They 
are sown in spring, in August or September they arc trans
planted, and twelve months after this the first crop is 
gathered . The headB must be gathered before all flowers 
have bloomed, else the points are dried too much and lose 
their elasticity. The older and drier ones are always pre
ferred to the fresh ones. This plant is found growing wild iu Middle Europe, but is then useless for manufacturers because in that state the 
points are not bent. II I  England the cult ivated plant  i s  
grown chiefly in Yorkshire. Russia also raises a good crop 
in Poland and the Crimea. 

The heads, after having been cut off the plant, generally 
pass at once into the hands of  the dealers. The latter, in 
France, t ravel in July about the districts mentioned above, 
and buy the crops in the field, the price averaging from 25s. 
to 60s. per cwt. The dealer then sorts the teasels, t aking 
out those which are crooked, too thick, or wormcaten ; he 
removes the husks, cuts the stems to one uniform length, 
ranges them i nto fi rst and second qualities, divideB these 
again into eight or ten sorts, according to their length , and 
packs them into large casks, and sells them at so much per 
1,000 ; a cask of the smallest size holding as many as 150, 000, 
while one of the larger sizes only contai ning 10,000, but all 
weigh four cwt .

. 
In Russia they are sold by the cask, in 

other parts of Europe by weight. 
As the teasel is a cultivated production of the thistle plant, 

it follows that its val uc for manufacturing p urposes is en
hanccd by careful cultivation. The hooks, which are small 
bent leaflets of the flo wer, are gencrally set vertically in 
transposed rows, though in thc French in the furm of a 
spiral round the central cone, and closer at the bottom than 
the top. This leaflet has a strong rib at its back which is 
both stiff and elastic ; the s ides form, so to speak, wings, 
which are att ached to the softer central ctlre, and thus form 
an elastic spring which enables the hook to spring back in 
work, each hook also leans against its predecessor, so that 
when the force which pulls it i s  too strong, i t  turns a little 
sideways, and thus lets the resistance slip off. This is one 
of the principal qualities of the natural teasel. aud has never 
been reproduced in artificial imitations. In the well-grown 
teasels the hooks are si tuated horizontally, and verti cally to 
the spindle, while in the iuferior ones they incline as mnch 
as 40 degrees. The French teasels are pretty regular, the hook is horizon
tal, stronger, and longer than others. and dries better with
ont losing its elasticity ; the German k ind is less regular or 
strong. but on that account is often preferred for fine quali
ties of cloth, which require more careful treatment. Damp
ness is injurious to all teasels, which soon mould and then lose much of their elasticity. 

Glass Making. 

A preliminary report issued from the Census Office pre
sents the following statistics relative to the manufacture of 
glass in the United States for the year ending May 31, 1880, 
compared with the results obtained by the census of 1870 : 

1880. 
Number of establishments . .. . . . . . ... . .  1 94 

1870. 
154 

Employes . . . . . . . . . . . . . . . . . . . _ . . . . " . . . .  23,822 15,367 
Capital. . . . . . . . . . . . . . . . . . . . . . . .. . . . . . . $19,415.599 $13,8�6,142 
Wages paid .. . . . .. . . . . . . . . .  . . . . .  . . . .  9 .112.30t 7,589, 1 10 
Materials used . . . . . . . . . . . . . . . . . . . . .  7.991,303 5,904,365 
Value of product . . • . . . . . . • . . . . .  . . .  �t.603,464 18,470,507 

The investig:ltion into the growth and extent of this indus
try included only those works which manufactured glass 
from the crude material, and not those in which manufac
tured glass is a raw material , such as manufactories of  painted 
or stained glass, mirrors, chemists' ware, etc. 

A Whale Attnck" a Ship. 

The bark Anna lately arrived here in ballast from London 
to Read, Lauder & Co. , after a most eventful voyage. One 
of the principal incidents is entered upon the captain's log
book as ·follow s :  " February 28, 3 P. M. ,  latitude 42° 3 1 '  
north, longitude 35° west, hard gaJe

'
blowi ng and  ship run

ning under lower foretopsail and mainsail , sighted a large 
whale over bows. The fish bore down on us, and struck 
ship on the port side of the stern, and knocked the foreport 
into matches and kindling wood ; sounded pumps, but no 
leak ; whale went off, leaving a track of hlood behind. " 
Captain McPhail states that he was surprised at the whale 
dashing right into a large vessel in mid ocean. He says that 
when he first saw the big fish it was roll ing and spouting 
water 15 feet high. He had not then any idea it would 

charge his vessel, but soon discovered that the wbale meant 
business. As the whale came on be luffed a l ittle to prevent  
it from striking the  sidc of the vessel and ripping a plank 
off. It dashed by and just gave one slap with i ts tail that 
fairly knocked the cut water of  the boat off from the 11 inch 
mark to the keel. He t hinks it was stunned and hurt. 

.. , . .  � 
Manllf'actu re of Nit,·o-Glycerine. 

E. M. Eissler, in the Mining and &ientijic Press, gives the 
following informatifln concerning the manufacture of this 
remarkable explosive : The practical production of nitro-glycerine, therefore, is 
accomplished by the treatment of glycerine  with a mixture 
of concentrated nitric and sulphuric acid, in which treat
ment the snlphuric acid plays a secondary role, and uy the 
absorption of the eliminated water it maintains  the surplus 
of the n i tric acid in a concentrated condition. 

Different chemists employ different proportions in their 
mixtures of n itric and sulphuric acids, and also in adding 
the glycerine. 

In the production of nitro-glycerine there is a very strong 
elevation of temperature, which must be avoided, as it may 
lead to explosions. There are also different methods em
ployed to avoid tbi s  elevation of temperature. 

According to Sobrero, 2 volumes of sulphuric acid of 
1 '831 specific gravity, and 1 volume of nitric acid of 1 '525 
specific gravity, are mixed, permitted to cool, and into this 
mixture half a volume of glycerine, of a very sirupy con
sistency, is in troduced with constant stirring. The m ixture 
is again cooled, and after having become turbid and been 
separated into two layers, poured in to 15 or 20 times i t s bulk 
of cold water. The oily n itro compound sinks quickly to 
the bottom, is freed from unchanged acid and glycerine 
through repeated washing with water, and hastily dried in 
vacuo. 

Praeger & Bertram add 1 part by weight of glycerine to 8 
parts of a mixture of 1 part of concentrated nitric acid and 
2 parts of  fuming sulphuric acid. 

Liebe recommends to pour 1 part by weight of glycerine  into a mixture of  2 parts of nitric acid of  1 '525 specific 
gravity, and 4 parts of concentrated sulphuric acid, to keep 
the mixture below 75° F., and to dry the washed nitro
glycerine in the steam bath. There are various methods 
proposed, but on working on a large scale, the process is 
carried on as follows : 

The manufacture of nitro-glycerine usually takes place in 
three wooden sbeds of light structure, separated from one 
another by strong earth banks of 25 to 30 feet in thickness 
at their base. The wal ls  and roof are lined with straw, and 
the temperature, by means of hot water pipes, is kept day 
and n ight at about 60° Fabr. 

In the one shed the glycerine is brought together with the 
mixture of acids ; in the second shed the nitro-glycerine i s  
poured into the watcr, and otbcrwise washed ; in  t h e  third 
shed the complete elimination of acid from the oily com
pound is effected, and eventually the n itro-glycerine is  
worked up into dynamite. These sheds are sunk into the ground, so that their flat 
roofs are barely ahove the level of the ground ;  they are lit 
up by reflecting lamps placed outside on the roofs ; the floor 
i,� covered with fine sand. At some distance from these 
sheds are the huts in which the cartridges are made. They, 
too, are separatcd from one another througtl earth banks, 
and so is another shed, in which the packing takes place. 
Quite away from all these buildings are the storehouses, 
snnk iuto the ground. There are usually also cell ars for 
keeping the ice, which latter serves for cooling the wash 
water. The storing of the raw glycerine and the sulphuric 
acid requires no special precaution. Nobel's arrangement for making nitro-glycerine is very 
perfect, as large quantities can be produced by it at a time, 
as much as 3,500 lb.  in  one operation,  and to accompl ish i t ,  
only a few hours are  required, and u nder the supervision of 
an ahle man the operation can be considered comparatively 
Rafe, as he keeps his mixture cool, and avoids in this way 
the great danger of the nitro-glycerine  igniting and causing 
explosions. I shall enumerate the way the nitro-glycerine  is 
manufactured in some large establishments on the Conti
nent. 

In one of the largest dynamite factories in Europe, where 
the daily production is over two tons, the nitro-glycerine is 
prepared in the following manner : 1 ,300 lb. of nitric acid 
of the specific gravity 1 '48 are mixed in four cast iron pans 
with 2 ,600 lb. of sulphuric acid ; this mixture, which is  left 
to cool for a day, serves for the treatment of 630 lb. of 
glycerine. The acid is drawn from the pans i nto a wooden 
cylindrical vat, of about 6 feet high and 3Yz feet in diam
eter, l i ned inside with thick lead, and containing along its 
lining two spiral lead pipes o r  about 1 inch diameter, which 
reach from the bottom to the top. Each of these spirals ,  or 
worms, forms a system by itself through which cold water 
circulates, and one may serve as substitute for t he other in 
case one gets out of order. The mixture of acids is stirred 
first by itself in this vat. ; the stirring is effected by two i ron 
diBks covered with le&d, disk and covering being perforated, 
which glide up and down on a vertical iron shaft, the glid
ing motion being effeGted by pull ing the rope attached to 
the disks over a pulley. The two or tbree workmen who 
perform this task stand at a distance of 30 or 40 feet from 
the vat, behind a strong earth bank. When the acids have 
been introduced into the vessel, and the agitation has com
menced, water of the temperature of about 2.�o Fahr. is let into the worms, The temperature of the acid can in this 
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way be maintained at ab��t 500 Fab. ,  as may 'be ascertained I finished within one and a half hours. There should be no I Several accidents are on record where, in Europe, the from a the�ometer w?Icb reaches tb�ough t�e l�ad cov�r i rise of temperature, and certainly no appearance of red frozen stuff was broken with a pick. and these accidents 
of �he vessel lllto the aCId. The glycenne, WbICh ·IS kept In l vapors. After the transformation of tbe glycerine, the jars have proven that although frozen nitro.glycerine 's  h d t � z�nc tank on the roof Of. the shed in which the mixing v�t i a�e emptied. into .troughs containing water of 70° Fahr. ; the explode with a c�p, it will n evertheless explode ea�ily 

a�he� 
IS,  IS now allowed to run Into the latter vessel. The flow IS , mtro-glycerIne SInks to the bottom and remains covered struck heavily with a sharp-poin ted instrument For i n 
regulated b y  means o f  a tap, and also b y  letting the glycerine with about six feet of water, for a quarter o f  an hour, when stance take a pick with a sharp poi t f 10 J

'
b . . I t  

first ru . t f t d '  b . I d h r d f h fi 
, n , 0 . W( Ig I , 

. .  n In O  per ora � ZInC .oxes, p �ce on � e l O t  e rst t�e water is drawn off from above, then the nitro- and strike it against a hard rock with a velocity of 20 feet 
mrxmg vat, .and corklllg up, If occaSIOn reqUires, some of glycerlOe from below.  The latter is transferred to oscil- per second and if there is any nitro-glycerine at the p . t 
th� perforatIOns. As 

.
�oon as the glycerine falls into the lating c�ks, i.n which it is �vashed three times with water, of contact: this blow will exceed by far in i ntensity the ;�:_ �c:d the temperature l lse� at �nce, but by carefully regulat; , and tWICe w.lth. soda solu.tIOn, a current of air passing cussion produced by an exploding triple-force cap, and con

In", the supply of glycenne It may be kept at about 60 I through the lIqUid all the tIme. The wash waters pass i nto sequently detonate the nit-ro-glycerine. Fallr.. . a tub, from thence into two casks, sunk into the ground,  It IS  adVIsable not  to  allow the temperature to rise above where such nitro-glycerine as  had been carried away by the 
.. 4 • , .. 

that de!P'ee, though experience shows that a higher temper-
'
water is retained. (The writer considers Mowbrey's plan An Electric Kail'Way in London. 

ature Yields a larger quant i ty of nitro-glycerine. It requires, I very good, and strongly recommends some of i ts  features to One of the novelties at the Crystal Palace on Easter Mon-
according to tbe season and the temperature of the cooling the consideration of n itro-glycerine manufacturers.) day was the opening of an electrical railway, constructed by 
w ater ,  two to three hours for 630 lb. of glycerine to pass into The nitro-glycerine is carried in copper vessels to a shed, the Societe Anonyme d'Electricite, of Brussels, on the 
the mixing vat ; the stirring must not be stopped for a mo- about 1 00 yards distant, and poured into stoneware jars 

Siemens system. On the upper terrace of the Palace grounds, 
ment during the process. . When all the glycerine has been (the writer objects to the employment of stone, porcelain, overlooking the charming scenery of Sydenham, a miniature 
added to the acids, the mixture is at once drawn off through or sl1ch like ware for handling made nitro-glycerine ; he circular line of railway, consisting of three lines of metals 
a leaden pipe to the so-called wash shed, where it passes into would recommend vessels of India-rubber or paper, or some- has been laid 

"
down, surrounding one of the ornamental 

a tank about 8 feet high and 12 feet in diameter, which is thing wbich does not break or leak) of 60 lb. contents, and ponds, and a small wooden hut erected beside it as a passen
hal f filled w ith cold water. The i nlet tube carries a sie ve to the jarR placed in reservoirs filled. with water of 70° Fahr. ,  ger station. On this railway, which is about 30[) meters ill 
retain lead sulphate that may have been brought from the and left here three days. Impurities rise to the surface, and lengtb, and has a gauge of about 50 centimeters, or 1 9  inches. 
mixing vat. While the nitro glycerine flows in, stirring are skimmed off. between the outer rails, stands the electrical locomotive. Its 
with wooden poles is begun, and continued until the nitro- The nitro-glycerine is now ready for Cflmmerce. It is  length is about four feet, its  bread th about a meter, i ts  height 
compound has settled below the dilute acid. The bottom filled in canisters of galvanized sheet iron, coated inside about as much, and its weight some three-quarters of a ton, 
of the wash tank is s l ightly inclineel, so as to allow a com- with paraffine, and capable of holding 56 lb. The floor of It is, in fact, a Siemens dynamo·electric machine, neatly 
plete drawing off of the n itro-glycerine. The outlet taps are the shed where the filling takes place is covered with a thick boxed in, and mounted on a truck with four metal wheels, 
of stoneware. The nitro-glycerine is now twice washed layer of calcined plaster of Paris, in order that any spilled and provided with a brake and alarm bell for its control by 
with water, freed from acid and lead sulphate, and final Jy nitro-glycerine be absorbed at once. The canisters are then the man in charge. A stationary engine of about eigtt horse 
washed with water, to which some sodium carbonate has exposed to the cold of ice and salt for the sake of freezing power nominal , in a shed about thirty yards from the rail
heen added. their contents. In this state they are stored, 30 to 40 to a way l ine, drives a stationary dynamo electric machine, from 

But even after this purifying process there remain traces batch, in magazines at least 100 yards from all the other which the electro-motive current  is primarily obtained. Two 
of acid. '1'0 el iminate these the nitro-glycerine is transferred buildings of the factory. The transport of this nit ro- wires are connected with this fixed dynamo machine. By 
to a third shed, where it is agitated for about an 'tIOur in a glycerine takes place also while it is frozen. one of them the current flowi ng out is cOlll'eyed to the mid
rotating vessel called a butter machine, w ith about 50 lb. of Nitro-glycerine is an organic poison. It produces serious rail of the railway, to which it is attached by an iron plate 
a concentrated solution of sodinm carbonate ; after this time consequences when taken into the system-vertigo, weaken- bolted on. The second or return wire is attached to the ex
it will no more redden litmus paper. It is now separated ing of sight, stupor, pains in the cardiac regions ; in larger terior rail of the railway. The mid-rail  is supported upon 
from the alkaline solution, filtered through felt, and col - doses it acts like strychnine, being fatal when more than 10 wood blocks, and is thns in a certain degree insulated. 
lected for further use in leaden reservoirs. grammes are swallowed. Even mere contact with the skin 

Beneath the electrical locomotive a brush of iron wires 
The yield differs greatly according to the condition of the produces serious symptoms, though workmen get used to it sweeps the mid-rail , and the electrical current is thus taken 

raw glycerine, the concentration of the acids, and the tem- after a time. In external contact, the nitro-glycerine may up into the locomotive, where it passes through the mounted 
perature. The yield o f  nitro-glycerine falls generally below , be of serious consequences if it is taken into the blooe! ; so 

Siemens machine within it, the large bobbin of which is 
the theoretically calculated quantity. This short-coming is I workmen, if they have sores or wounds on their hands, must thereby caused to revolve, and the current passing away by 
due to the formation of glycerides, which dissolve in the be extremely cautious in handling it. the wheels of the truck to the exterior rails of the road, is 
wash water. As a rule, the yielding in wi nter is greater At ordinary temperatures it is an oily l iquid, clear, color- conveyed back to the stationary dynamo-machine. As the 
than that in summer. less, or yellowish, refracting light, of sweetish and burning current thus circulates, and the bobbin of the mounted rn a-

The above is a system employed hy some continental taste, without odor, of 1 '6 specific gravity. It solidifiss at a chine revolves, it drives the four wheels of the truck as the 
manufactures, and, notwithstanding the precautions taken comparatively high temperature-40° Fahr. In water it is locomotive moves on, hauling after it a load of n early three 
agai�st the accid�ntal rise Of. temperat�re during the prO- I insolubl.e, but dissolves easi ly in ether, wood spirit, benzole, tons with ease at the speed we h ave named. The electrical 
duetIOn and washmg of the mtro-glycenne, some very seri- chloroform, and 

'
hot alcohol. locomotive is easily managed ; by applying the brake the 

ous explosions during its manufacture have not been unfre- Pure nitro·glycerine does not decompose spontaneously at electro·motive current is cut off as a driving power, while 
quent ; but Nobel has adopted a method of operation which, ordinary temperatures. l1p to 1200 Fahr. its l oss is hardly the wheels are at the same time mechanically skidded. By 
so far as experience goes, appears not to in volve any special perceptible by evaporation. By gradual heating in inclosed reversing the current  the locomotive can be driven in either 
elements of danger if properly applied , and also presents vessels up to 2120 Fahr. , it can be kept in that state for sev- direction, as desired. The circulation of the electro-motive 
advantages from an economical point of view, besides pro- eral days without explosion .  If the heating is continued current from the stat ionary dynamo-machine to the mid-rail, 
moting the at tainment of uniform results ; and to his credit gradually and slowly np to 4000 Fahr. , it commences to de- and from the mid-rail to"the locomotive, from it again to the 
it must be said that when he made his first trial with his new compose and loses its explosive properties. A sudden and outside rail, and from it back to the fixed machine, depends 
apparatus he certainly exhibited a great deal of boldness and quick heating to 380° Fahr. will explode it. The gases re- entirely upon the superior conduct ivity of the metallic wires 
pluck, as it was a question of converting several hundreel- suIting from the explosion are : carbonic acid, water vapors, and rails over the conductivity of the earth ; and this mode of 
weight of glycerine into the explosive compound in a single nitrogen,  and oxygen, and combinations of the latter two driving the electrical locomotive seems to make such a sys
operation . His mode of operation is successfully carried elements. tem open to difficuUies upon rai lroad l ines of any consider-
out by the Giant Powder Company of San Francisco. The Theoretical ly the explosive force of nitro-glycerine as able lellgth. 
plan pursueel by some of the other companies established compared with gnnpowder is stated to be as 1 to 10, but in -----_ .. _'H.�.-< .. _-----

Cod Liver Oil. near this city differs somewhat in its arrangement. p ractice this figure is much lower, and different experi-
A series of small iron kettles, or pots, are arranged in a menters give different opinions. Putting a light directly to 

trough, each provided with a stirrer, which receive their nitro-glycerine does not lead to detonation, but it  is very 
movement from a common shaft, which is revolved by a dangerous to set fire to it, as in bulk the fire may heat the 
man stationed outside of tbe building. The pots are charged mass to its exploding temperature and lead to disastrous 
with the acids, and the glycerine is supplied either from a results. Some writers assert there is no danger if any 
com mon reservoir by small outlet pipes, or above each pot amount of nitro-glycerine is set on fire. They say it will 
is a small vessel containing glycerine, from which the same burn away quietly long before it is heated to the degree at 
runs in a small stream into the acid mixture. wh

i
cb it explodes. 

The iron pots are surrounded by a running stream of cold If heated in a closed space it explodes violently. 
water whi le the reaction is going on , and stirrin g  has to be If it is exposed for some time to a strong heat, lilte in a 
conshntly kept up.  After the reaction is complete the pots tropicaJ climate, it beco.mes very sensitive, owing to a par
are taken up and their contents dumped into large tanks Hal decomposition ; then any concussion, increase of temper
filled with wat er, where the nitro-glyceri ne separates and is ature, or strong vibration in the air, will explode i t. 
afterwards washed. Electricity will explode it. By putting tbe two poles of 

As simple as this operation may appear, tbe writer ear- an electric battery into the fluid, and passing the sparks 
nestly warns anybody who is not experienced in the matter between them for some seconds, the surfllce of the nitro
to undertake any trials, as there are points con nected with glycerine becomes agitated, turns black, and then it ex 
the manufacture of nitro-glycerine which can only be ac- plodes. 
quired by practical experience, and even then it is fraught Mr. Abel says that n itro glycerine  explodes by electricity 
w ith danger. or any other influence which produces heat ; only then, At G. M. Mowbrey's factory, near North Adams, in  Mas- when the intensity of the same or the time during which 
sachusetts, the nitri fication of the glycerine takes place in the same acts, is sufficient to produce a decomposition of a 
stoneware jars. 116 of these are distributed over 9 wooden portion of the liquid, and i f this decomposition has once 
troughs, which latter are filled to within a few inches from commenced, the temperature rises by accumulation of heat 
the top of the jars with ice-cold water, or a mixture of ice to such a point as to cause its explosion. 
and salt. Each jar receives 17 lb. of acid mixture, and into Nitro-glycerine explodes by a blow or conellssion, but 
this  1 lb. of glycerine is introduced, drop by drop, from gradually increasing pressure is unable to explode the 
glass ves"cls, which are placed on a shelf just above the acid l iquid, but if a blow is given to it with sufficient vehemence 
jars. Below this shelf runs an iron tube, about 1% inch and qu ickness, so that the force of the stroke will produce 
diameter, through which cold, dry air is conducted. From a sufficient heating point, then the particles struck will ex
this tube glass pipes branch off, joined by means of India- plode. 
rubber tubes, into each jar, which thus receives, during the At about 32° Fahr. , nitro-glycerine becomes solid, and 
dropping of the gly cerine. a constant current of cold air when exposed to that temperature for some time it becomes 
acting both as cooler and as stirrer. Very beneficial infl: a . hard substance. In this condition it is hard to explode, 
ence is ascribed to this air current, which oxidizes also even with the fulminates (caps). Although in a frozen con
nitrous acid vapors. dition this substance is considered much safer than in its 

The introduction of the glycerine into the acid must be liquid state, it has still to be treated with due precaution, 

Under the heading of " Practical Notes, " Mr. R. B. Fair
thorne suggests, in the American Journal of Pharmac.1/, a 
new method of taking cod liver oil. As the use of this 
remedy is at the present ti me more extensive than ever 
before, any means employed whereby it can be more readily 
taken without causing disgust will prove of service to 
sufferers who have to use it daily. Mr. Fairthorne's method 
consists in aelding two drachms of tomato or walnut catsup 
to each ounce of the oil,  the mixture being well shaken 
whenever required for use. Be has found this mixture to 
agree with many persons much better than any other form 
in which cod liver oil has been taken ,  and this he attributes 
to the association of substances generally employed as addi
tions to food, bringing into operation those digesti ve facnl
t ies of the stomach whicn might otherwise rcmain dormant 
when such incongruous substances as sugar and one of the 
principal ingredients of fish are introduced together into the 
stomach. Mr.  Fairthorne also states that the following 
forms a not unpalatable mixture, which is readily taken by 
the patient : Liebig's extract, % ounce ; extract of celery 
seeds, Yz fluid drachm ; vinegar, 1 fluid ounce ; water, 2 fluid 
ounces ; cod liver oil , 5 fluid ounces. The extract of beef 
is to be dissolved in water, and the oil and vinegar to be 
added and shaken well together with the extract of celery. 

• • • • • 
The Horse Po'Wer 0.' the World. 

It has been estimated that, i n  1878, on the 270,000 miles of 

railroad, there were at work 105, 000 locomotives. of an 
aggregate 30,000,000 horse power, while the total number of 
engines amounted to- 46,000,000 horse power. Taking the 
nominal horse power at an effect�ve force equal to that of 
three horsP8, and the work of a horse as equal to that of 
seven men , it. will be seen that the steam engines represent 
the force of neafly 1,000, 000, 000 men , which is more than 
double the amount of workers on the face of the globe. The 
steam engine. which is fed by coal, has, therefore, tripled · 
the productive power of man. 
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NEW INVENTIONS. Mr. Frank W. Mix, of Terryville, Conn . ,  has patented a 
novel lock case, designed to meet the requirement of that 
type of indicator padlock in which the bolt mechanism and 
indicator mechanism are arranged in different plane3, with 
a supporting plate between the same. The object sought is 
to combine economy in the manufacture of the case with 
intrinsic merit in its structure, the principal points aimed at 
being the largest amount of room for the indicator mechan
ism in the smallest compass of case, and such a structure of 
a three-part case as will avoid strain on the rivets. A simple, inexpensive, and efficient means for holding the 
sashes of a window at any desired adjustment, and locking 
them when closed, has been patented by Mr. Edwin L. Bar
ber, of Larwill, Ind. The invention covers certain peculiar 
features of improvement upon that form of sash holder in 
which a bar is attached to the horizontal upper portion of 
the stationary window frame and depends to the upper edge 
of the bottom sash, and passes through a notch in the meet
ing rail of the same, each sash being provide

d 
with an attach

ment to the rod, which permit the sashes to be adjusted up or 
down upon the rod to open or close the window. 

An improvement in the class of table frame whose rails 
and legs are connected by metal clamps having flanges that 
enter a groove in the legs, has been patented by Mr. James 
Pleukharp, of Columbus, Ohio. The improvemen t consists 
in providing the legs with vertical grooves which are in
clined transversely toward each other, and the rails with 
grooves that incline toward the legs, and in locking the legs 
and rails together by means of metal clamps having flanges 
that enter the grooves. 

An improved tire setter has been patented by 
M

r. Fredric 
P. Beucler, of Charleston , Iowa. The object of this inven
tion is to facilitate the setting of wagon and other tires, and 
the adju8tment of fel ly and spokes. It consists of a rpvolv
ing swinging head carrying a central ring, which is provided 
w i th pivoted radial arms that can be retracted or extended 
t o  suit wheels of varying diameters, and is vert

i
cally pivoted 

in a block rocked on a vertically adjustable standard by 
levers from a horizo ntal to  a vertical plane, and vice versa, 
whereby a wheel on the machine may be plunged into and 
withdrawn from a water tank. 

An improved oiler has been patented by Mr. Alexander 
McMullen , of Ottumwa, Iowa. The object o

f 
this invention 

is to facilitate the oiling of pulley bearin gs, journal bearings, 
and other wearing snrfaces, regUlate the amount of oil ap
plied, and prevent the escape of oil when not required. 

Mr. William S. Bright, of Letart, West Va. , has patented 
a stalled stock car, whose stalls can readily be enlarged or 
reduced in s ize to accommodate the largest number of ani
mals, and the car is fitted so that the animals can be con
veniently supplied with water. An improved furnace for ventilating mines has been pa
tented by Mr. John R. McBroome, of Woodville, Pa. This 
invention consists in a furnace of novel construction, placed 
in an arched passage within the mine, so that the furnace 
arch is surrounded at top and sides by an air space. The 
furnace arch and air space enter a vertical ventilating shaft 
at one point. Mr. James Smith, of Philadelphia, Pa. , has patented an 
improved' apparatus for elevating bricks and mortar in hods 
It consi�ts in features of construction for rendering the 
operation more perfect, and in a safety stop for preventing 
the hods from being carried over the upper wheels 

Lead Poisoning by Cosllleties. 
The death of a young lady in this city from lead poisoning 

by the excessive use of cosmetics has called out from Dr. 
Hammond the statement that the case was not an uncommon 
one.  

" Lead poisoning ,"  he said, " occurs more frequently than 
is generally _thought. The public rarely hears of such cases. 
It is only once in a while that cases like that of Miss Blanch
ard attract the attention of the public outside of the medical 
profession. The use of any kind of cosmetics, even if not 
habitually indulged in, is attended with danger. There are 
very few, if any, that do not contain white lead. This poi
son is used in the manufacture of face powders, face washes, 
and hair dyes. Minute particles enter the skin and are taken 
up by the blood and communicated to the system. It pro
duces various effects. Paralysis, colic, prostration of the 
nervous system, and insanity are among the most frequent 
results of its introduction into the system. A very distress
ing case came under my notice a few years ago, in the wife 
of the Governor of one of the Western States. She had been 
in the habit of using a certain hair dye-I forget the name at 
the present moment-which contained white lead in a large 
proportion. She became hopelessly insane, and death ensued 
finally. Another case was that of a young lady who use

d 
a 

so-called ' bloom of youth. ' In t
b

is case paralysis preceded 
death. " 

In answer to the question touching the amount of lead 
necessary to be absorbed to produce symptoms of poisoning, 
Dr_ Hammond said : 

In some cases the quantity is infinitesimal, but it varies. 
The most common kind of poisoning is occasioned by the use 
of water conveyed in lead pipes. The family of Louis 
Phil ippe suffered from lead poisoning while l iving at Clare
mont. The water upon examination was found to contain 
but one grain of lead to the gallon. A lead colic was almost 
unknown in Amsterdam till the inhabitants began to substi
tute lead roofs for tiles, when a violent epidemic of the dis-

I titntific � tutritau. 
ease occurred a n d  caused great ravages. In experiments 
which I instituted with reference to the action of water 
upon lead I found that one pint of water remaining in a 
bright leaden jar for six consecutive hours contained, upon 
being tested by passing a current of sulphureted hydrogen 
through it, one-seventh of a grain of lead-a proportion 
amply sufficient to have produced the most serious results if 
the water in which it was found bad been used as a drink for 
a few weeks ."  

----------�. __ 'H ••• '�.�-----------
Winter Chol era In Chleago. D uring the first three months of the present year a remark

able outbreak of what is called " winter cholera " occurred 
in Chicago and many parts of the Northwest. Fortunately 
the disease was not fatal , though it no doubt increased indio 
rectly the fatality of other diseases. The characteristics of 
the outbreak were described as follow s  in a report to the 
National Board of Health, by Dr. H. A. Johnson : 

" The epidemic of so-called winter cholera the present 
winter in Chicago is noteworthy as decidedly modifying the 
usual health condition of the city, and also for its own pecnli
arities. From all that can be learned from conversation with 
physicians it appears that it became suddenly prevalent about 
the holidays, though there are records of a rather unusual 
amount of diarrheal trouble earlier in December. From that 
time to the present the epidemic has continued with more or 
less violence, but now seems to be somewhat abating. It is 
not possible to even approximately estimate the degree of its 
prevalence with any certainty. The disorder has made no 
marked figure in the mortality reports, and there are no re
turns of non-fatal diseases. Judging from the number of 
cases mentioned to me by physiCians as having come under 
their own observation and treatment, and allowing for the 
whole number in tbe city, as well as the very large probable 
number of cases where no physician was consul ted, I should 
say that at least 15, 000 or 20,000 cases have occurred;  and 
perhaps 30, 000 or 40,000, of all degrees of mildness or sever
ity, would be more nearly correct. In one of the principal 
suburbs, where it was easier to make an estimate, and where 
it was to all appearances much less prevalent than in the 
city, nearly 2 per cent of the population were more or less 
affected. Here, too, according to the e

i
perience . of some 

physicians, a majority of the cases were adult males, whose 
business carried them to the city every clay. Popular opinion 
was at first i nelmed to attribute it to the excessive cold of 
the winter, and many physicians were inclined to share the 
opllllon. Bad sewerage and ventilation could not b

e 
gene

rally credited with its production, as it occurred equally 
where nothing was wrong in these respects. It is probable, 
however, that it was aggravated in some instances by bad 
sanitary conditions. The fact that the disorder occurred sim ul
taneously in many widely separated localities over the coun
try is against the idea of 

i
my local conditions producing it

such as the drinking water, which wad constantly and care
ful ly watched by Dr. DeWolf and the heal th officers without 
finding any marked impurities, notwithstanding that the 
Fullerton avenue conduit was discharging from the North 
branch into the lake all winter. A number of physicians of 
extensive observation strongly suspected a malarial element 
in the disorder. In this connection I may state that a well 

known physician from the interior of the State, Dr. Howard, 
of Champaign, has said that in his town he had seen a large 
number of cases of severe bowel complaint this willter in 
children, and very few in adults. In all , or nearly all ,  cases 
he found that the sufferers had been eating snow, and that 
the disease was apparently directly traceable to that. He 
also favored the idea of its malarial character, at least in 
part. The facts known are very suggestive, but it will re
quire much more extensive inquiry at a later period to justify 
any positive deductions. " 

The prevalence of diarrheal complaints in Chicago has con
tinued into May, and the general sanitary condition is de
scribed as extremely bad. The death rate was higher tpan 
it has been before in many years, particularly among children. 

.. . . � . 
Distelllper. 

Ceilings and walls are often finished in distemper, but very 
often turn out unsatis factory from the want of knowledge in 
the mixing and laying on. Absorption in the wall should 
be checked or stopped, or one part will absorb more color 
than another, and an uneven or spotty appearance results. 
Various preparat

ions are used for preparing walls and to 
stop absorption.  One of these is to m i x  about a dozen 
pounds of the best whiting with water, adding thereto 
enough parchment or other size to bind the color, about two 
ounces of alum, and the same weight of soft-soap dissolved 
in water ; mix w ell and strain through a screen or coarse 
cloth. In mixing the distemper, one writer says, " t wo 
things are essentially necessary, clean and well washed whit
ing and pure jellied size. " The whiting should be put to 
soak with sufficient soft water to cover i t  well and penetrate 
its bulk. When soaked sufficiently the water should be 
poured off, which will remove dust from the whiting. It 
may then be beaten up to a stiff pa ste by the hand or spatula. 
Size is next added and m ixed together. Care should be 
taken not to break the jelly of the size any more tLan can be 
avoided. Another caution is that distemper should be mixed 
with jellied size to lay on well ; the color then works cool 
and floats nicely, but when the size is used hot it drags and 
gathers and works dry , producing a rough wall. A little 
alum added to the distemper hardens it and helps to dry out 
solid and even. The best size ;'S made from parchment clip· 
pings, w hieh are put into an iron kettle filled with water and 

allowed to stand twenty-four h0urs till the pieces are 
thoroughly soaked, then they are boiled for five hours, and 
the scum removed. The liquid is then strain ed through a 
cloth. 

For mixing colors the whiting and the color required, 
finely ground, are dissolved spparately and then mixed to the 
required tint. For example, lampblack mixed with w hiting 
makes gray, and the most delicate to the darkest shades may 
be obtained. For French gray the whiting required is taken 
and soaked in water, and Prussian blue and lake finely 
ground iu water are added to produce the necessary shade 
or tiut. Buff may be made by dissolving in like manner, 
separat.ely, whiting and yellow ocher. A little Venetian red 
gives a warm tone. A good salmon tint is produced by add
ing to the dissolved whiting a little of the same red, just suf
ficient to tinge. Drabs of various Hnts can be easily made 
by grinding up finely a little burnt umber and mixing it with 
the dissolved whiting. The sooner the distemper color d ries 
after being laid on the better, and the best plan is to close 
windows and doors during laying and throw them open after
ward.-Building News, London. 

qualitative Analysis of Alkaloids. 
As well known, reagents for certain alkaloids and tlNir 

salts have hitherto been wanting. Mr. Maurice Robin pro
poses, in a new French scientific journal, Revue Scientijique, 
a new method of qualitative analysis of these substances 
based on the use of sulphuric acid and cane sugar. 

A small portion of the alkaloid to be examined is  mixed 
with double i ts  weight of common powdered sugar in a small 
porcelain capsule, one or two drops of sulphuric acid are 
added, and the mixture is stirred with a glass rod. 

Hydrochlorate of morphine treated in this manner give a 
very beautiful rose color, which passes very rapidly to violet. 

The latter color is persistent, and resembles that which is 
obtained on dissolving permanganate of potash. Sulphate of 
quinine gives a color which is at first greenish, then bright 
yellow, and finally coffee brown, surrounded by a yellow 
circle. 

Sulphate of atropine gives a violet color, which increases 
in depth till it becomes at length brown. With narcotine 
there is developed a persistent and very characteristic ma
hogany color which cannot be mistaken. With salicine, a 
bright red ; with veratrine, a dark green. With codeine the 
reaction is especially manifest, and this is the more interest
ing from the fact that up to the present time we have had no  
precise reagent for this alkaloid. The color obtained i s  a 
magnificent and vel

:
y intense cherry red, which soon changes 

and becomes violet. This violet tint, which is very beauti· 
ful, differs somewhat from that which morphine assumes ; 
and, moreover, these two alkaloids are distinguished very 
readily by the first reaction , which, in the case of morphine, 
is accompanied by a rose color. This reaction may also 
serve to show whether, as sometimes happens, codeine has 
been adulterated with sugar. If adulteration is presen t the 
cherry red and violet will make their appearance, While pure 
codeine acted upon by sulphuric acid shows no change of 
color whatever. 

Suspension by Subdivision. 

To the Editor of the Scientific American: 
The fact that substances which are quick to obey the uni

versal law of gravitation when in a mass are apparently 
lighter when in a state of fine division, will doubtless strike 
most persons as singular when they consider that the rela
tive amount of air displaced by each part of a substance 
must be the same whether the part be large or small ; while  
to make a body really alter its  weight compared to air, it is  
necessary that the relation between its  weight and bulk 
should be changed. Its specific weight has clearly not 
altered. How then is the suspension of finely divided sub
stances to be accounted for when, if the same subdivisions 
be collected into a mass, they will rapidly fall ; and also in 
view of the fact that the force of gravitation acts upon each 
particle without regard to its neighbors, and will exert its 
powers whether the particles are separate or aggregate ? 

It is easy to understand, for example, why a sphere of 
wood will fall more slowly than a sphere of lead of the same 
size, the wooden one presenting such a relatively greater 
resisting surface to the air compared with its weight than 
the one of lead. 

Let us see, therefore, whether the mere act of dividing a 
substance can alter the relations of weight and resisting sur
face so as to permit an explanation of this phenomenon. 

If two spheres of lead or other homogeneous substance, 
having the respective diameters of one and ten, be weighed, 
it will be found that their weights are related to each other 
as the cubes of their diameters, or as one to one thousand, 
while the relation between the areas of their great circles or 
surfaces of resistance are as one to one hundred, or as the 
squares of their diameters, thus making the resistance of the 
air relatively greater in the case of the smaller body. Now, although only li quids resolve themselves into spheres 
when divided, yet this reasoning may be regarded as approxi
mately true of the irregular subdivisions of solid bodies, 
while the levity of fog 

:&
nd  clouds will be made more com

prehensible . .  This principle is, of course, applicable to solids 
immersed in liquidH, and also to the ascension of bodies of 
less specific weight than the fluids in which they are im
mersed. As the text books do not explain this common 
phenomenon, I thought that the above might prove intPl'-
esting. WM.. B. COOPER. Philadelphia, May, 1881. 
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Jritutifi t �ttttr i tan. 
For best Portable Forges and Blacksmiths' Hand I straight ed!(e is

. 
the hypothennse, yon have the propor-

Blowers, address Bulfalo Forge Co., Bulfalo, N. Y. tions of a triangle of which the distance between your 
Cope & Maxwell M'f'g CO. 's  Pump aov . , page 332. point of observation and the center of the base of the 

'rhe Twin Rotary Pump. See adv., p. 350. I steeple forms the base ; a, being the base of your trian-
gle: b, its perpendicular height: c, the distance from ob

Millstone Dressing Diamonds. Simple, effective, and server to center of base of steeple '  and d the height of durable. J. Dickinson , 64 Nassau .treet, New York . the steeple , your formula would b:, c; : b : :  'c: d. 
as eal'ly as Thursday morning to appear in next issue. The Improved Hydranlic Jacks , Punches, and Tnbe 

Expanders .  R. Dudgeon , 24 Columbia St . , New York. (7) M. L. asks :  1 .  How many cells on each 
Eagle Anvils, 10 cents per pound . Fully warrante�. end of �he Watso� ba�tery will it require for a t

.
cle-

For Sale .--S£ate Rights of the New Patented Fur graph hne three mlles III length ? A. Use ahout eight 
Ornamenting (Feather Pointing). L. Havasy, 246 East '1'he I. B. Davis Patent Feed Pump . See adv. , p. 33.2. cells at one end only. We cannot give definite informa-
55th St . . N. Y. Geiser'S Patent Grain Thrasher, Peerless , Portable, tion in regard to this without knowing the resistance of 

The great remedy: German Com Remover. 25 cents . and Traction Engine. Geiser M'f'g Co.,Waynesboro . Pa. the l ine. 2. Does it need more battery for a ground 
Sold by druggists . Pat. Steam Hoisting Mach'y . See iIlus. adv. ,  p, 333. connection than a continuous wire ? If so, how much ? 

Important news. Van Beil' s  " Rye and Rock " is the Houston's Sash Dovetailing Machine.  See ad . , p.334, A. No, providing the ground connections are good . 3. 
only genuine. See his sIgnature on label. . ,  Wbich is  the best way to make ground connections ? 

Monldmg Machmes for Foundry Use. 33 per cent I A. COI)nect with gas or water pipes if you have them : Renshaw's Ratchet for Square and Taper Shank Drills. saved in labor. See adv. of Reynolds & Co., page 334. otherwise, bury a sheet of copper 2 feet by 6 or eight The Pratt & Whitney Co., Hartford, Conn. New Economizer Portable Engine. See illus. adv. p. 333. feet in . ground that is always moist, and fasten y�ur Avoid the expense and evils attending the nse of com- Rue's New " Little Giant " Injector is much praised ground wire to it by solderiug. 4. Will sounders, with pounds in your boiler. Remove the sediment contained 
in feed water at small cost by Hotchkiss ' Mechanical for its capacity, reliability, and long use without repairs. relays of twenty ohms, work successful ly on the above 
Boiler Cleaner. Circulars free. 84 John a., New York. Rue Manufacturing Co., Philadelphia, Pa. line ? A. Yes. 5. What distance is  considered one 

Punching Presses & Shears for Metal-workers, Power Skinner & Wood, Erie, I'a .. Portable and Stationary ohm resistance ? A. 330 feet of No 9 B. wire gauge 
DrilJ Pres.es, $25 upward. Power & Foot Lathes. Low Engines, are fnll of orders. and withdraw their illustra- iron wire has a resistance of one ohm-a trifie over six

Prices. Peerless Punch & Shear Co.,U5 S.Li berty St. ,N. Y. ted advertisement . Send for their new circulars . teen ohnis to the mile ; ' No. 10, abou t nineteen and a 

25 cen t s invested in Newspaper Pins will bind a vol- For Shafts, Pulleys , or Hangers , caJl and see stock half ohms to the mile: No. 12 about thirty obms to the 

nme, 52 numbers , of the SCIENTIFIC AMERICAN. Send kept at 79 L1berty �t., N .  Y.  Wm. Sellers & Co .  mile. 
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time produce t b e  same e vi l  resnlt as the large well. 
There are two :rll0des you can pursue : either drive your 
2'A! inch well through th e quicksand , so as to draw the 
water from lower strata, or 8f'lect a l ocation wher-0 you 
wil l avoid the quicksand, wh ich you can do by boring. 

(15) W. B. asks : L What could I put on an 
.ron cider screw to keep the cider fwm eating it ? It 
makes our vinegar dark colored. A. Clean the screw 
occasionally and keep every part of it well oiled. 2. 
Which would have the most force at the bottom: a 
tube one inch in diameter and ten feet high, filled with 
water, or a funnel-shaped ve"el with an opening at the 
bott om the same as the tube, ten feet high, five feet in 
diameter at top, filled witb water ? Both vessels are to 
be kept full of water. A. '1'be pressure per square inch 
at the bottom would be the same in both , 

[OFFlCIAL.]  

I N D E X  O F  I N V E N T I O N S  
FOR WHICH 

Letters Patent or the United States were 

Granted In the Week Endinll: 

April 26, 1 88 1 ,  
stamps to Newspaper Pin Co . , Bridgeport, Conn, Wm . Sellers & Co . , PhUa" have introdnced a new (8) H. B, O. asks why an injector or in. ...XD EACH BEARING THAT DATE. 

A Bnsiness Man wonld like to make arrangements Injector, worked by a single motion of a lever_ e l)irator will not do its work so perfectly when fed [Those marked (r) are reissued patents.l 
with Parties to sell Goods for them on Comm!ssion. Machine Knives for Wood-working Machinery, Book direct from water maius as from a tank. I have found 
Address K . . Box 985, Providence, R. I. Binders, and Paper Mms . Also manufacturers of Solo- that such is the �a8e, and a nnmber uf theories have A printed copy of the specification and drawing ot any 

Gold, Silver, and Nickel Plater wants Situation. A � - man 's Parallel Vise, Taylor. Stiles & Co. ,Riegelsville.N .J. been advanced; but I apply to you for information. A. patent in the annexed Jist, also of any patent issued 

dress Plater, Oakville, Conn. Toope's Pat . Felt and Asbestos Non-conducting Re- I Probably because the current or agitation of the water since 1866, will be furnished from this office for one dol-
For sale, at SiOllX City. Iowa, large Brick Fouudry movable Covering for Hot or Cold Surfaces ; Toope's Pat. I in the main affects the regularity of the jet throngh the lar. In ordering pl€ase state the nnmber and date of the 

and Machine Works. Splendid chance for investment. Grate Bar. C.Toope & Co., M'f'g Agt. , 353 E. 78th St , N.Y. injector. This has been found to be the effect in other patent desired and remit to Mnnn & Co . , 37 Park Row, 
Address J. P. Dennis & Co .. Sioux City, Iowa. Use Vacnum Oil Co.'s Cylinder Oil, Rochester, N. Y. cases. New York city. We also fnrnisb copies of patents 

For 25 cents, complete cure of hard or soft corns by Don't buy a Steam Pump until you have written Val- (9)
' 

J. L. asks : 1. If to an engine,  7 inches granted prior to 1866 ; but at Increased cost, as the specl 
use of German Corn Remover. Sold by druggists_ ley Machine Co., Easthampton, Mass. 

by 10 inches, running with 100 lb. pressure, cutti  I I g off fications not being printed, mnst be copied by hand_ For Sequeira Water Meter, see adv. on pa!(e 316. Lightning Screw Plates and Labor-saving Tool s, p. 333. at % stroke , another cylinder 12 inches by 10 inches be 
Books on Practical Science. Catalogues free Pocket Use the Vacunm Oils. The best car, lubricating, en- added, into which the first is to exhaust, and thence into 

Book of Alphabets, 20 cts . W orkshop Receip,, ; a reli- glne, and cylinder oils made. Address Vacuum 011 Co ., the atmosphere : what will be the gain ? A. From 30 
able handbook for manufacturers. $:I, mail free_ E. & No . 3 Rochester Savings Bank, Rochester, N. Y. to 35 per cent. 2. Will the area of ports in large cylin-
F. N. Spon. 446 Broome St., N. Y. Skinner's Chuck. Universal, and Eccentric. See p.  333. der have to be rroportionate to its piston area, or will 

Essay on Inventions,-What qualities will make them the area of ports of small cyl inder do ? A. Ports shou ld 
prolltable, and how to incorporate these qualities in in- be in proport,ion to area of piston. 3. W ill the arrange-
ventions. 25 cts. postpaill. Address N. Davenport, Val- ment be of practical value ? A. Yes, but it is very old. 
� �  1£5 Improved Skinner Portable Engines. Erie, Pa . 

. .  Rival " Steam Pumps for Hot or Cold Water: $32 
Rnd upward. The John H. McGowan Co., CinCinnati, O. 

The Eureka Mower cuts a six foot swath easier than 
a side cut mower cuts four feet, and leaves the cut grass 
standing light and loose, curing in half the time. Send 
for circular. Eureka M ower Company, Towanda, Pa. 

The Newell Universal Mill Co., Office 34 Cortlandt St., 
New York, are manufacturers of the Newell Universal 
Grinder for crushing ores and grinding'phosphates, bone, 
plaster. dyewoods, and all gummy and sticky SUbstances . 
Circu1ars and prices forwarded upon request. 

Pure Oak Leather Belting:. C. W. Arny & Son, Ma
nufacturers. PhilMelphia. Correspondance solicited. 

Presses & Dies. Ferracute Mach. Co. , Bridgeton, N. J. 
Wood-Working Machinery of Improved Design and 

Workmanship. Cordesman, Egan & Co . ,  CinCinnati, O. 
The " 1880 " Lace Cutter by mail for 50 cts. ; discount 

tothe trade. Sterling Elliott, 262 Dover St. , Boston, Mass. 
Experts In Patent Causes and Mechanical Connsel. 

Park Benjamin & Bro . , 50 A stor House, New York . 
Split Polleys at low prices, and of same strength and 

appearance as Whole Pulleys . Yocom & son's Shaftinp: 
Works, Drinker St. , Philadelphia. Pa. 

Malle,ble and Gray Iron Castings, all  descriptions, by 
Erie Ma l leab le Iron Company, limited, Erie. r'a .  
Long & Al lstatter Co. 's Power Punch. See adv. ,  p. 285. 

National Steel '1'ube Cleaner for bo i ler tubes. Adjust
able,durable. Chalmers-Spence Co . ,10 Cortlandt St. ,N. Y. 

Peck's Patent Drop Press. See adv. , page 300. 
Corrugated Wrought Iron for Tires on Traction En

gines, etc . Sole mfrs., H. Lloyd, Son & Co., Pittsb'g, Pa. 
Wren's Patent Grate Bar. See adv. page 300. 
Best Oak 1'anned T,eath er Belt,jng , Wm .  F. Fore

paugh, J r  .. &; Bros ., 531 Je:trerson St., Philadelphia, Pa. 
For Mill Macb 'y & Mill Furnishlllg. see il Ius . adv. p.300. 

Stave, Barrel, Keg, and Hogshead Mach ir.ery a spe· 
cialty, by E. & 1I. Holmes , Bulf"lo, N. Y. 
Rollstone Mac. Co.'s Wood WorkingMach'y ad. p. 301. 
Wright' s Patent Steam Engine, with automatic Cllt 

oft. The best engine made. For prices. address v'" illiam 
Wright, Manufacturer, Newburgh. N. Y .  
For Light Machinists'Tools, etc., see Reed's adv. , p. 301. 

Nickel Plating. ��ole manufacturer� cast nickel an. 
odes , pure nickel salts, importers Vienna Hme, crocus, 
etc. Condit, Hanson & Van Winkle, Newark , N. J . ,  and 
92 and 94 J,iberty St., New York. 

Saw Mill Machinery. 8tearns Mfg. 00. See p. 300. 
Presses, Dies, Tools for working Sheet Metals,  etc. 

Fmit and other Can '1'ools . E. W. B l iss, Brooklyn, N. Y. 
Saunders' Pipe Cutting Threading Mach. See p, 301 .  
For :lilachinists' Tools , see Whitcomb's adv.,  p .  301. 
Clark Rubber Wheels adv. See page 316. 
For Pat. 'Safety Elevators, Hoisting Engines, Friction 

Clutch Pulleys, Cut-olf Coupling. see Frisbie's ad . p. 316 . 
Safety Boilers. See Harrison Boiler Works adv.,  p. 316. 
The Medart Pat. Wrought Rim Pulley. See adv. , p. 317. 

Mineral Lands Prospected, Artesian Wells Bored , by 
Pa . Diamond Drill Co , Box 423, Pottsvillc , Pa. �ee p.3I8 .  

For Thrashing Machines, Engines, and Horse Powers , 
see i Ilus. adv. of G. W estinghouse & Co., page 317. 

Fire Brick, Tile, and Clay Retorts, all shapes . Borgner 
& O' Brien , :\l'f'rs, 23d St. , above Race, Phila. Pa. 

Turbine Wheels ; Mi ll Mach'y . O.J.Bollinger,York,Pa. 

The Brown Antomatic Cut-off En!(ine : nnexcelled for 
"Workmanship, economy. and durability. \VrUe for in
formation . C. H. Brown & Co., Fitchburg, Mass. 
Brass & Copper in sheets , wire & blanks. �ee on p . 332 . 

The Chester Steel Castings 00. , office 407 Library S t . ,  
Philadelphia, Pa . •  can prove b y  15,(N)() Crank Shafts, and 
103)()() Gear \Vheel� now in use, the superiority of their 
Castings over all others . C1rcular and price list free . 

HINTS '1'0 CORREsPONDENTs. 
No attention wiII be paid t.o communications unless 

accompanied with the full name and address of the 
writer. 

Names and addresses of correspondents WIl l not be 
gi ven to inqnirers .  

W e  renew our request that correspondents, in referring 
to former answers or articles, will  be k ind enongh to 
name ttl e date of the papeI and the page, or the number 
of the qnestion . 

Correspondents whose inqniries do not appear after 
a reasonable time sholl l d  repeat I,hem. If not then pub
lished, they may conclude that, for good reasons, the 
Editor declines them. 

Persons desiring special information which i s  purely 
of a personal character, aud not of general interest, 
should remit from $1 to $5, according to t.he snbj e�t, 
as we cann be expect.ed to spend time and lahor to 
obtain sllch information without remuneration.  

Any numbers of the SCIENTIFIC AMERICAN SUPPLE
MENT referred to in these columns may be had at this 
office. Price 10 cents each . 

(1) W. R. S. asks : 1. How can I success-

(10) A. J. T. asks : Are the bulbs of spirit 
levels made curved for any particular purpose ? If so, 
for wbat purpose ? A. The glass is cnrved so that the 
bubble of air will rise readily to the central point of t.he 
glass . 

( I l) J. R. G. asks ( 1 )  how (0 make a paste 
to put fancy cards in an album, something that will not 
draw the paper and hold the cards perfectly ti �ht.  Have 
tried a prepared paper, but it does not answer my pur
pose. A, Thick starch paste mixed with a few drops 
of clove oil answers very well. It is better to strain the 
paste while hot through a coarse l inen cloth to remove 
lumps. Use a rather stiff brush. 2. Will not an ordi
nary red paper do for making a lantern? A. No. 3. 
Tell me how to make a cheap drying box for drying the 
plates ? A. Make a frame of three-eightbs inch 
smooth pine, of a width and depth to suit the plates and 
long enough to hold two dozen plates one-eigh th of an 
inch apart . Nail acros" th is lengthwise at the top, close 
to tbe sides, two half inch pine strips notched at the face 
so as to loosely grip and bol d  the plates one-eighth of an 
inch apart. Similar notched strips are tacked inside at 
the bottom so as to support the plates and hold them 
apart. 4. Tell me how to make a seusitive paper to use 
on these plates ? A. Nitrate of silver, 5 drachm"; dis-
tilled water, 5 oz. ; nitric acid, 2 drops:  p urified kaol in, 
1 oz. Add the latter aHer the silver is dissolved, shake, 
and let settle. Pour off the clear solution into a clean 

fully weld cast and spring steel ? Ple�se give fiuxes shallow porcelain dish. Having cnt good albumen ized 
best adapted for each. A. You will find directiO?s in paper to the proper size, place it gently, albnmen side 
' Spons' Workshop Receipts," page 361 . 2.  What 18 the down upon the surface of the bath lifting each corner 
best fiux for welding iron ? .A. Silex: is most commonly in tm.it and letting it down slowly to 

'
exclude air bubbles. 

used , also b�rax, and sometImes a mIxture of the two. i Remove from tbe bath in about two minu tes, and hang 
3. ?an cast Iron .be welded ? A

: 
No, b ut they can be it np by the corner to dry in the dark. W hen required 

nmted by burnmg. 4. What IS  the best method of for nse expose it for about ten minutes to the fumes of 
tempering taps and dies ? Is there any brand �f Ameri- aqua-ammonia in a tigbt box . 5. Will gelatine that 
can steel as well adapted for these as the EnglIsh steel ? you buy in grocery stores auswer as well as Nelson's 
A. Each maker has his own especial process. Some- No 1 gelatine ? A. No not very well. 
times the heating is regulated by heating in a composi- • , 

• •  • 
tion having a, determined temperature and then cooled (12) P. M. asks how to reclaIm SlIver aCC1-
in water. Others heat in a clear fire Ilnd cool in a dentally dropped in some diluted nitric acid. A. Dilute 
special fiuid. the acid solution with an equal volume of water and add 

muriatic acid until no further prec ipitate forms_ Let 
(2) F. G. writes : To settle a dispute settle, pour off the liquid, cover with clear water sl ightly 

among foundry men please state the height which the acid ified with muriatic acid, add a few fragments of 
tuyere should be from the base in a cupola 22 inches clean zinc, and let the action proceed until the white 
diameter in the clear ? A. From 14 to 16 inches. cbloride is rednced to spongy metallic silver. What re-

(3) H. O. asks : Has a boiler, 44 inches mains of the zinc may then be picked ont, the liquid 

diameter and 26 feet long, showing 1 00 lb. steam , more poured oft', and the silver washed with boiling water to 

power than a boiler 36 inches diameter and 26 feet long, remove "n zinc chloride and cause the fine metal to dry 
with the same pressure ? A. The pressnre of steam qnickly when placed to drain on filter paper. Mixed 
determ ines the power. The form of boiler does not witb a little borax aud heated to bright redness in a 
infiuence the question . small clay or blacklead crncible, the dry, spongy metal 

(4) J. A. G. asks : Oan you tell me of any I wi ll melt and afford, on cooling, a button of compact 

good method of bleaching woolen blankets , etc , with-
and pure silver. 

out t he use of sulphur ?  We have always used su lphur, (13) F. W. writes : I am building a steam 
but it gives a very unpleasant smell to the goods. A. 
We know of no way of bleaching such goods that will 
compare favorably with the snlphur method. If pro
perly washed after bleaching no unpleasant amelI wiII 
remajn . 

(5) J. L. L. asks (1) for the best way to 
frost machine work. A .  Usc fine emery cloth or paper 
on a small revolving disk. 2. Is there a better way of 
finishing np work than by the usc of emery cloth ? A .  
For plain surfaces nse French emery paper, for irregu
lar surfaces use emery cloth. 

buggy , two engines, cylinders 2x4, witb 50 lb. of steam 
what power will I get ? WiII boiler 15x30, with 30 one
inch tubes, 18 inches long, be enongh to run them ? A. 
With your boiler about 1� horse power, your boiler 
is but about half large enough for your engines. 

(14) J. M. J. writes : We have sunk a wood 
curb well , 12 feet sqnare, �5 feet deep, near the bank of 
the Missouri river , from which we can take clear water, 
it soaking through the earth from the river; friction 
or. the sides of th� cnrbs prevented us from sinking 
further: also, in drawing water therefrom and taking 

(6) W. B. P. asks how to ascertain the out the sand when sinking, the quicksand would fiow in 
height of a steeple , nsing as the surveying instrument about as fast as we could take it out, thereby causing 
a pocket rule bent sO as to form a right angle. A. Open the earth surrounding the curb to cave in and endanger 
your rule so as to form a right angle, place one arm of the foundat.ions of the building8 near the well. Now, 
the rnle on a level surface in the same plane with the in driving 2� inch well points, from which we are satis 
base of the steeple, allowing tbe other arm to stand ver- fied we can get the same clear water, would they have a 
tically:  place a straight edge against tbe side of the rille tendency to cause the qnicksand to mn in the same 
so as to touch both arms and look along the straight proportion as it did witb tbe large well, and which 
edge, moving it unti l  it is exactly in range wi th the top make of well points in your opinion would be most 
of the steeple. Now by noting on the mle the perpen- suitable for the purpose ? A. If there is underlying 
dicnlar height and base of the triangle , of which the , quicksaud , the 2� inch weHs will draw it off and in 

Aln"icultural implement, comb'd, Smith & Foster.  240,617 
Aluminous cake, manuf. of, Lewis & Petraeus . . .  240,597 
Amalgamator, D. E. Rose . . . . . . . . . . . . . . . . . . . . . . . . . . . .  240,548 
Ang!ing fioat, P. S, Redfield . . . . . . . . . . . . . . . . . . . . . . . . .  240,611 
Animal trap, J. Eidman . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  240,583 
Animal trap, C. H. Melson . . . . . . . . . . . . . . . . . . . . . . . . . .  240,747 
Annullciator, D. Rousseau . . . . . . . . . . . . . . . . . . . . . . . . . . .  240,768 
AnnunCiator, electro-magnetic, G. }L Hopkins . . . . 240,717 
Axle box, ·T. J.  Barnes . . . . . . . . . . . . . . . . . . . . . .  , . . . . . . . .  240.640 
A xle bOX, car, W. Don . .  . . . .  . .  . . . . . . . . . . . . . . . . . . .  240,674 
Axle, carriage, A. E. Smith . . . . . . . . . . . . . . . . . . . . . . . . . .  240,616 
Axle .  vehicle, A. E. Smith . . . . . . . . . . . . . . . . . . . . .  . •  240,779 
Baker, folding, W. A. Austin . . . . . • . . . . . . . . . . . . . . . . . . 240,639 
Baling press, N. W. Herring . . . . . . . . . . . . . . . . . . . . . . . .  240,707 
Bed bottom, spring, R. S. McEntire . . . . . . . . . . . . . . . . .  240,743 
Bed bottom, spring, E. yeoman . . . . .  . . . . . . . . . . . .  240,568 
Bed lounge, Lomel & Boyle . . . . . . . . . . . . . . . . . . . . . . . .  240,740 
Bedstead, settee, and camp stool , cot, U. Hay-

ward. . . . . . . . . . . . . . . . . . . . .  . . . . . . . . . . . . . . . . . . . . .  240,704 
Bell, electric. Edwards & LUngen . . . . . . . . . . . . . . . . . 240,582 
Belt, eJectric galvaniC, Beach & Baldwin . . • . . . . . . .  240,499 
Beverage. effervescing phosphated tonic, C. Par-

rish . .  . . . . .  . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  240,759 
Biscnit machine, D. M. Holmes . . . . . . . . . . . . . . . . . . . .  240,715 
Book, etc., cl asp, C. Blust. . . . . . . . . . . .  . . . . . . . . . . . . . . .  240,646 
Book holder, P. Lohges . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  240,739 
Boot and shoe, G. Spencer . . . . . . . . . . . . . . . . . . . . . . . . . . . 240,619 
Boot and shoe npper, H. P. Fairfield , . . . . . . " . . . . . . 240,585 
Boot cleaner, T. McCluskey . . . . . . . . . . . . . . . . . . . . . . . . . .  240,528 
Boring machine, F. Becker . . . . . . . . . . . . < . . . . . . . . . . . . . 24U,643 
Bottle stopper, J .  Wills . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  240,798 
Brick, manufacture ofl J .  Miller . . .  , . . . . . . . . . . . . . . . .  240,605 
Bucket, dinner, J. B. SchneHer . . . . . . . . . . . . . . . . . .  240,552 
Building block, hollow, C. H. Houghton . . . . . . . . . . . .  240,718 
Bullets , machine for greasing, H. R. Allen . . . . . . .  240.635 
Button, sleeve, S . •  J. Morton. . . . . . . . . . . . . . . .  . . .  240,606 
Buttoner, shoe and glove, S.  E. Adamson . . . . . . . . . .  24.0,632 
Cans, combined cover and stopper for meta1 , F. 

W. Hunt . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  24tJ.593 
Can dog, M. C. Cantrell . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  210,505 
Cant dog, E. A .  Peasley . . . . . . . . . . . . . . . . . . . , . . . . . . . . 240 .609 
Car brake, W. D. Ewart . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  240,()8() 
Car brake, J. Flindall. . . . . . . . .  . . . . . . . . . . . . . . . . . . . . . . . 240,683 
Car brake, automatic, Card & Randolph (r) . . . . . . . .  9,682 
Car coupling , R. H. Dow ling. . . . . . . . . . . . . . . . . . . . . . 240,580 
Car, sleeping, A. Davis . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  240,671 
Car spring, J. A. Tilden . . . . . . . . . . . . .  . . . . .  . . . . . .  . .  240,623 
Car, stock, S, Bray (r) . . . . . . . . . . . .  . . . .  . . . . . . . . . . . . . . .  9,681 
Car, stock, A. C. Matber . . . . .  . . .  . .  . . . . .  . . . . . . . . . . . . .  240,527 
Cars, draught hook for tram , W. Don . . . . . . . . . . . .  240,675 
Cars, ventilating passenger, A. J .  Chase . . . . . . . . . . . 240,658 
Card frame, R. Newell . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  240,751 
Carding machine, R. fl. Daly . . . . . . . . . . . . . . . . . . . . . .  240,6f9 
Carding machines . apparatus for cleaning the 

cylinders of, J. Abbott . . . . . . . . . . . . . . . . . . . . . . . . . . .  240,631 
Carpet sweeper, H. C. Hart . . . . . . . . . . . . . . . . . . . . . . . . . . 240,701 
Cartridge machine, D. E. Powers . . . . . . . . . . . . . . . . . . .  240,53' 
Cartridge shells, machine for applying primers to, 

D. E. Powers. . . . . . . .  . . . . . . . . . . . . . . . . . . . .  240,589 
Cart.ridge sbells, machine for heading, D. E. 

Powers. . . . . . .  . . . . . . . .  240,538 
Cement pipes, mould for making, J. Kasten . . . . . . . 240,521 
Chains. manufacture of, F. C. Rockwell. . .  , . . . . . . .  240,612 
Chair seat. W. I I .  Bartels . . . . . . . . . . . . . . . . . . . . . . . . . . . .  240,641 
Chuck, planer, J. II. Greenwood . . . . . . . . . . . . . . . . . . .  240,513 
Churn, J. M. & w. H. Cnrtice . . . . . . . . . . . . . . . . . . . . . . . .  240,508 
Churn, I. Haworth . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  240,588 
Churn, A. Johnson . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  240,725 
Cigar cutter, F. W. Chase . . . . . . . . . . . . . . . . . . . . . . . . . . .  240,574 
Cigar wrappers, machine for booking and cutting, 

F. N. McKean . . . . . . . . . . . .  . . . . . . . . . . . . . . . . . . . 240,529 
Cigarette machine, Cowman & Side . . . . . . . . . . . . . . . . .  240,507 
Clock, watchman's, G. W. & A. D. madgett . . . . . �4O,647 
Clothes wringer, bench, E. A .  Jones . . . .  : . . . . . . . . . .  240,728 
Coast defense. T. R. Timby . . . . . . . . . . . . . . . . . . . . . . .  240,786 
Cold by chloride of ethyl, apparatus for and pro-

cess of producing artificial. J. F. Gesner . . . . . . . 240,697 
Converter, Bessemer, A. L. Holley . . . . . . . . . . . . . . . . .  240,714 
Core bar, J. W_ Macfarlane . . . . . . . . . . . . . . . . . . . . . . . .  240,745 
Corn sheller, C. F. Shaw . . . . . . . . . . . . . . . . . . . . . . . . . . . .  240.556 
Cot , folding, Murray & Baker . . . . . . . . . . . . . . . . . . . . . . .  240,583 
Cotton chopper, J. E. Lindsey . . . . . . . . . . . . . . . . . . . . . .  243,598 
Cotton gin. Milburn & Gwathney . . . . . . . . . . . . . . . . . . .  240.748 
Cotton gin attachment, F. M. Steward . . . . . . . . .  240,559 
Cotton to be ginned, device for handling seed , 

A. P. James . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  240 .722 
{;reasing machine, R. S. Norton . . . . . . . . . . . . . , . . . . . .  240,534 
CultlYator, J. h Bachman . . . . . . . . . . . . . . . . . . . . . . .  . , .  240,571 
Curtain fixture, C. I'J. �'ritts. . . . .  . . . 24U.689 
Cut-off, valve motion, E .  O 'Neill . . . . . .  . . . . .  240,756 
Detaching and lock hook, automatic, G, B Wbit-

Ing. . .  . . . . . . . . .  . . . . . . . . . . . . . . . . . . . . . . . .  , . . . . . . .  240,565 
DextrinE' ma.ltose. etc; , machinery or apparatus 

for treating . A. L. Bruce et al. . . . . .  . . . .  . . • . • . . .  240,652 
Dextrine "maltose, etc., and apparatus therefor, 

treatment of, A. L. Bmce et al. . . . . . . . . . • • . • . . • .  240,661 
Dish w .. ter, E. L. Bullock . . . . . . . . . . . . . . . . . . . . . . . . o . . . 240,654 

© 1881 SCIENTIFIC AMERICIAN, INC



Dividers, E. Soetbeer . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  2<10,557 
Dovetail, cast metal. N. Burdick . . . . . . . . . . . . . . . . . . . .  240,502 
Drawer lock, Egge & Smith (r) . . . .  . . . . . . . . . . . . . . . . .  9,685 
Dredging machine, J. E. Worthman . . . . . . . . . . . . . . .  2<10.566 
Drilling machine, earth and rock, P. Helm . . . . . .  240.706 

J,itutifi t �tutri,an. 
Railway signal apparatus, W. W. Gary . . . . .  2<10,694, 2<10,695 
Railway signal, electric, W. W. Gary . . . . . . . . . . . . . . .  2<10,692 
Railway Signal, electriC, W. R. Sykes . . . . . . . . . . . . . .  240,622 
Railway signals. automatic winding apparatus for� 

W. W. Gary . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 2<10,696 

Inside Page, each insertion • • •  "Ii cents a line. 
Back Page, each insertion • • •  $1.00 a line. 

(About eight words to a line. ) 

{MAY 28, 1 88 1 .  

Drying apparatus, A. Edwards . . . • . . . . . • • • • • • • . . . . . .  240,581 
Earring. A. Hessels . . • .  . . . . . . . . . . . . . . . .  , • • .  240,590, 2iO,591 
Edge trimming machine, W. st. Hilaire • . . . . . . . . . . .  240,560 
Electric conductor. W. W. Jacques . . . . . . . . . . . . . . . . .  240,720 

Railway Signaling, R. S. Jennings . . . . . . . . . . . . . . . . . .  240,594 
Railway frogs, switches, etc., safety guard for, 

E. S. Hart . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  240,587 

Railways, street crossing protector for elevated, 

Engravings may head advertisements at the same rate 
per line by measurement, as the letter press. Adver· 
tisements must be received at publicatirm Office as earty 
as Thursday 'I1W1'ning to appear in next issue. 

E cctrical signal, W. W. Gary . . . . . . . .  . . . . . . .  240,693 J. W. �"yder . .  . . . . . . . .  . . . . . . . . . . . . . .  . .  . . . . . . . . . .  240,618 
Engine cylinder, E. Hill . . . . • • • . .. . . . • • • • . . • • . . . . • •  240,708 
�Jnvclope, J. C. Blair . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  240,646 
Evaporating pan, J W. Lewis . . . . . . . . . . . . . . . . . . . . . . .  240,738 

Ratchet drill, hand, I. N. & R. N. Cherry . . . . . . . . .  2<10,575 
Refrigerator building for fermenting and storin!: 

beer, H. Sblaudeman . . . . . . . . . . . . . . . . . . . . . . . . . . . .  240,778 

THE  WALLACE D IAMOND  CARBONS. 
Telegjl'Rph, Telephone, and Electric Light Supplies. 

Evaporating pan, J .  Stubbs . . . . . . . . . . . . . . . . . . . . . . . . .  240,621 Rocking chair. folding, J. E. Wakefield . . . . . . . . . . . . 240,793 

Evaporator, J. A. Warner . . • • • • . . • • • • . . • . . . . • • . . • • . .  24U,(i26 Rods or tubes, machine for rounding, straighten-
Fence, M. Durnell . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  240,677 ing. and finishing, J. S Seaman . . . . . . . . . . . . . . . 240,774 
Fence, W. H. H. Frye . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  240,690 
Fence, L. McNall . • • . . . . . . . . . . • . . . . . . • • • . . . • • . . • • . • . •  240,741 

Roof clamp, slate. J. O. Jones . . . . . . . . . . . . . . . . . . . . . . . 240,729 

Roofs, etc., composition for, D. D. Pennoyer . . . . . . 240.761 
c .  J. G ODFR EY & SON. 

Fence. wire, C. S. Giger . . . . • • • • . . . . . . . . . . . . • • • • • • . . • •  240.ti98 Saddle tree, gig, R. M. Selleck . .  . .  . . . . . . . . . . . . . . . . . . 240,775 
Firearm. breech·loading, W. E. Budd . . . . . . . . . . . . .  240,653 Sash fastener, W. G. Vessels . . . . . . . . . . . . . . . . . . . . . . . . 240,625 
Firearm, magazine, W. H. Elliot . . . . . . . . . . . . . . . . . . . .  240,079 Saw mill set works, D. Chase . . . . . . . . . . . . . . . . . . . . . . . .  240.659 
FIre escape ladder. S. R. Owen . . . . .  . . . . . . . . . . . . .  240,757 Sawing machine, T. J. Crump . . . . . . . . . . . . . . . . . . . . .  240 .667 OWNERS OF PATENTS 
Fire extinguishing compound, M .  Windsperger . . .  240,799 Sawing machine, drag, T. J. Henabery . . . . . . .  · . . . . . .  240,515 
Fishing apparatus, H. E. WllJard . . . . . . . . . . . . . . . . . .  240.680 Scraper. road, G. S. Agee . . . . . . . . . . . . . . . . . . . . . . . . . . . 2<10,633 
Folding chair, N. Bartell . . .  . . . . . . . . . . . . . . . . . . . . .  2<100498 Screw, J. D. Smith . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  2<10,780 
Furs, ornamenting, L. Havasy . . . . . . . . . . . . . . . . . . . .  240,703 Screw cutting die and holder, n. H. Hilmes . . . . . . .  240.709 

Relating to light hardware or metallic noveltl�s 'who 
wish the goods manufactured for tl�e market WIll consult their own interest by addressmg GEORGE VAN 
SANDS, Middletown, conn. P. O. Drawer 132. 

UNION CITY, CONN • •  Manufacturers of Metallic Shells. Ferrules. Cups. B1anks, 
and any and all kinds of small press and stamped work in 
Copper, Brass, Zinc, Iron, or 'rin. Drawn Brass and 
Steel Ferrules for File. Chisel, and other '1'001 Handles, 
also Pocket Match Safes of various styles, are specialties. 
All kinds of notions. small wares, or novelties in the 
�rg;e� Jl�t�d�:d3esj�ed�r1J��re�g��e:��

s
�ggcil��

n
agd estimates furnished. 

Gas by electricity, apparatus for lighting, Clarke 
& Leigh . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  240,661 

Gas lighting and extinguishing apparatus, elec-
tric, R. Hause . . . . . . . . . . . . . . . . . . .  . .  . . . . . . . . . . . . .  240,699 

Gas retort ovens, front wall of, D. Davison . . . . . . . .  240,672 
Gate. J. & A. Wright. . . . . . . . . . . . . . . . . .  . . .  . .  . . . . . . .  240,567 
Gelatine relief plates, making, P. H. Mandel . . . . . . 240,52<1 
Gig tree, C. Stelnvach . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  240,620 
Glass bodied can, J. A. Frey . . . . . . . . . . . . . . . . . . . . .  240,688 
Glass. forming and applying patterns or designs 

for decorating articles of, F. T. Sargent . . . . . .  240,5,0 
Glass melting furnace, T. B. Atterbury . . . . . . . 240,638 
Glass moulds, manufacture of, F. S. Shirley . . . . . . .  240,615 
Glass, ornamenting, �'. T. Sargent . . . . . . . . . . . . . . . . . .  240,770 
Glassware in colors, marking and orn,amenting, 

W. Fox. . . . . . . .  . .  . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  240,686 
Glassware, manufacture of stemmed articles of, 

W. Fox. . . . . . . . . . . . . . . .  . . . . . . . . . . . . . . . . . . . . . . .  . .  240,685 
Governor for dynamo-electric machines. J. W. 

Langley . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  2<10,734 
Grain clean�ng and �arming apparatus, B. D. 

Sanders . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 240,769 
Grain, ores, etc. , apparatus for pulverizing, L. S. 

Chichester . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  240,660 
IIair. c lamp for holding, E. F. Burrows . . . . . . . . . . . . 240.503 
Harrow. L. Shepard . . . . . . . . . . . . . . . . . . . . . . . . . 2<10,777 
Harne fastener. T. J. ('rump . . . . . . . . . . . . . . . . . ... . . . . .  240,666 
Hame. metallic, E. G. Latta . . . . . . . . . . . . . . . . . . . . . . . . .  240,735 
Hammer. steam, W . Sel 1erB . . . . . . . . . . . . . . . . . . . . . . . . . 240,555 
Hammock support. C. E. Ketcham . . . . . . . . . . . . . . . . .  240,522 
Hat bodies, etc . ,  felting, J. T. Waring (1') , . . . . . . . . . .  9,683 
Hay rake. horse, W. Aldrich . . . . . .  . . . . . . . . . . . . . .  240,495 
Headlight, boat, E. J. F. Coleman . . . . . . . . . . . . . . . . . .  240,663 
Headlight, locomotive, I. A. Williams . . . . . . . . . . . .  240 ,797 
Heating apparatus, steam, 'r. Bonner . . . . . . . . . . . . . . 240,649 
Heel stilfeners, machine for shaping, IV . st. Hilaire 240,561 
Hoe, cotton, W. B. Roach . . . . . . . . . . . . . . . . . . . . . . . . . .  2tO.767 
HOisting apparatus, J. G. Speidel. . . . . . . . . . . . . . . . . . .  240,782 
Hose reel, 1. W. McGalfey . . . . . . . . . . . . . . . . . . . . . . . . . . .  240,60:) 
Hydrocarbon furnace, J. Bel1 . . . . . . . . . . . . . . . . . . . . .  240,644 
Hydrocarbon furnace, J. ",' . & J. R. Houchin . . . . . .  240,592 
Ice machines, ammonia still for. T. L. Rankin . .  240,762 
Ingot mould, compound, A. E. Jones . . . . . . . . . . . . . . . 240,';27 

Insulating wire. cord, or cable, for electrical pur-
poses, J. Schinnel1er . . . . . . . . . . . . . . . . . . . . . . . . . . . . 240,772 

Lamp burner, C. Reistle . . . . . . . . . . . . . . . . . . . . . . . . . . . .  240,763 
Lamp chimney attachment, C. A. Sherman . . . . . . . .  240,614 
I,amp electriC, J. P. Smithers . . . . . . . . . . . . . . . . . . . . . .  240,781 
Lamp, electriC, It. Werdermann. . . . . . . . . . . . . . . . . . .  240,795 
Lamp, student, Hinrichs & Reistle . . .  . . . . . . . . . .  240,711 
Lamps. spring chimney holller for, D. M. Reynolds 240,764 
Last, metal, S. Mawhinney . . . . . . . . . . ' . . . . . . . .  . .  . .  240.601 
Lead and crayon holder, J. Holfman . . . . . . . . . . . . . . .  240,712 
Leveler, adjustable grade, W. P. Stuart . . . . . . . . . .  240,784 
Life preserver, J. Thompson . . . . . . . . . . . . . . . . . . . . .  240,785 
Life raft, F. S. Allen . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  240,684 
Lifting jack, A. N .  Woodard . . . . . . . . . . . . . . . . . . . . . . . . 240,801 
Low water indicator, A. A. Amuedo . . . . . . . . . . . . . . . .  240.636 
Lubricator, Doran & Lillie . . . . . . . . . . . . . . . . . . . . . . . . . .  240,503 
Malt stirring machine, Vane & Gundelftnger . . . . . .  240,6'24 
Marker, corn, J. F. Quear . . . . . . . . . . . . . . . . . . . . . . . . . . 240,544 
Match box and Cigar cutter, comb'd, S. J. Crockett .240,665 
Meat chopper. G. Rieseck . . . . . . . . . . . . . . . . . . . . . . . . . . . .  240,547 
�l i lk can cover, A. Vuilller . . . . . . . . . . . . . . . . . . . . . . . .  240,790 
Milk cans. manufacture of, A. Vuillier . . . . . . . . . . . . . 2<10.791 
Miter cutting machine, B. H. Lewis . . . . . . .  . . . .  . .  240,737 
Motion, device for arresting, storing, and trans-

mitting, T. McFeely . . .  . . . . . . . .  . . . . . . . . . . . . . .  240,744 
Motion, device for converting vibrating into ro-

tary, P. Peartree . . . .  . . . . . . . . . . . . . . . . . . . . . . . . . . . .  240,536 
Mower, lawn, E. G. Passmore . . . . . . . . . . . . . . . . . . . . . .  240,600 
Musical instrument, mechanical. Turner & Arno . 240.787 
Nails. machine for corrugating, II. A. Harvey . . 240,702 
Nails or screws from the feeding chute, machin-

ery for delivering, W. & W. B. Merritt. .. . . .  240,530 
Nautical observations. semiCircle for, C. M. HeH-

berg . . . . . . . . . .  . . . . . . . .  . .  . . . .  . . . . .  . . . .  . . . . . . . . . .  240 .• 05 
Nitru-glycerine, method of handling, L. Hinckley 240,516 
OSCillating engine. J. V. Chamberlin . . . . . . . . . . . . . . . 240.557 
Padlock. P. H. Baker . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  240,572 
Padlock, E. T. Fraim. . . . . . . . . . . . . . . . . . . . . . . . . .  . . . . .  240,586 
Paint, fireproof, O. B. Mellick . . . . . . . . . . . . . . . . . . . . . .  2<10,746 
Pant.ograph plate, P. H. Mandel . . .  . . . .  . .  . . . . . .  240,525 
Paper delivering and folding machine, W. Acott 240,554 

Seeding macbine, H. OJ2'born . . . . . . . . . . . . . . . . . . . . . . . . 240.535 
Seeding machine, C. Scholz . . . . . . . . . . . . . . . . . . . . . . . .  240,553 
Seeding machine fertilizer attachment, J. P. Fnlg. 

ham . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  240,691 
Sewers, flushing and cleaning, P. Burke . . . . • . . . . . .  240,655 

Sewing machine, C. H. Palmer . . . . . . . . . . . . . . . . . . . . . .  240,758 
Sewing machine, E. '11 , Thomas . . . . . . . . . . . . . . . . . . . . .  240.563 
Sewing machine, button hole, J. Reece . . . . . . . . . . .  240.546 

Ship's signal, Campbell & Eastman . . . . . . . . . . . . . . . . .  240,504 
Shirt, P. E. Dubreuil . . .  . . . . . . . . . . . . . . . . . . . . . . . .  2<10,676 
Shoulder brace. electric, H. C. Johnson . . . .  . .  . .  240,726 

Show case. W. F. Holske . . . . . . . .  . .  . . . . . . . . . . . . . . . 240,716 
Shutter fastener, J. W. Pearson . . . . . . . . . . . . . . . . . .  2<10,760 
Signaling apparatus, block, G. W E'stinghouse, Jr . . 240.628 
Skate, roller, C. M. Raymond . . . . . . . . . . . . . . . . . . . . . 240,545 
Skate, roller, S. Winslow . . . . . . . .  , . . . . . . . . . . . . . . . . . . . .  240,800 
Snap hook, E. DavideDn.. . . .  . . . . . . . . . . .  . . . . . . . . . . . . .  240,670 
Sorgo-evaporator, T. J. Price . . . . . . . . . . . . . . . . . . . . . . .  240,543 
Sound by electricit;, transmitting, A; E. Dolbear. 2<10,578 
Spark arrester and consumer. A. Berney . . . . . . . . . . . 240,500 
Spinning frame. ring, C. C. Kent . . . . . . . . . . . . . . . . . . . .  240,731 
Spouts to buildings, attaching rain, J. W. Leeds . .  2<10,736 
Spring loop, A .  D. waste . . . . . . . . . . . . . , . . . . . . . . . . . . .  2<10.794 
Springs, device for banding elliptic, J. Hale . . . . . . .  2<10,700 

Stalk cutter. J. W. Horn . . . . . . . . . . . . . . . . . . . . . . . . . . . .  240,517 
Stamp, hand, J.  Schmidt . . . . . . . . . . . . . . . . . . . . . . . . . . . . 240,773 
Stamp mill guide, J. Wear . . . : . . . . . . . . . . . . . . . . . . . . . . . 240,627 
Steam pipes, etc., covering for, I. H. Babcock . . . . . 240,497 

Stocking frame. F. B. Spooner . . . . . . . . . . . . . . . . .  � . . . 2<10.802 
Stone, artificial, G. W. Mason . . . . . . . . . . . . . . . . . . . . . . .  240.742 
Stove leg, W. R. Fenerty . . . . . . . . . . . . . . . . . . . . . . . . . . .  240,632 
Stove. oil, L. C. Heckman . . . . . . . . . . . . . . . . . • . . . . . . . • •  240,589 
Stump extractor, E. Farnsworth . . . . . . . . . . . . . . . . . . .  2<10,681 
Sugar blocks or cnbes, making, G. Ja,;:er, Jr . . . . . . . .  2<IO,7Z1 
Sugar, process of and apparatus for manufactur-

ing grape, H. Williams . . . . . . . . . . . . . . . . . . . . . . . . . . . 240,796 
Switch and Signal apparatus, G. Westinghouse, Jr. 2<10,6:l9 
Table leg, detachable, W. E. Curry . . . . . . . . . . . . . . . . .  2<10,668 

Telegraph circuit, O. Lugo . . . . . . . . . . . . . . . . . . . . . . . . . .  240,599 
Telegraph, underground, C. H. Sewall . . . . . . . . . . . . . . 240,776 
Telegraphic circuit. O. Lugo . . . . . . . . . . . . . . . . . . . . . . . 2<10,600 
Telephone, J. R. , J. D . . & C. F. Holcomb. . . . . .  240,713 
Telephone. electric speaking, G. L. Anders . . . . . . . .  2<10,637 

Tent pin, N. Cole. . . . . . . . . . . . .  . . . . . . . . . . . . . . .  . .  . .  240,662 
Thill coupling. S. J. Vance . . . . . . . . . . . . . . . . . . . . . . . . . . .  240,788 
Thrasbing machine, J. C. Keith . . . . . . . . . . . . . . . . . . . . 240,730 
Thrashing machine, Morris & Colfee . . . . . . . . . . . . . . .  240,532 
Thrashing machine spreader, W. F. Jeans . . . . . . . . .  240.723 

Tobacco cutter, J. Goodale . . . . . . . . . . . . . . . . . . . . . . . . .  240,512 
Tobacco, yel lowing grcen leaf, J. F. McQuown . . . .  240,604 
Toy, climhing. W. C. Farnum . . . . . . . . . . . . . . . . . . . . . . . 240,510 
Tramways, double knee for, H. N. E. Cottier . . . . . .  240,577 
':Pray, shaving, C. F. A. Hinrichs . . . . . . . . . . . . . . . . . . . .  240,710 
Tube machine, D. E. Powers . . . . . . . . . . . . .  240,540 to 240,542 
Tug. hame, E. J. Blood . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  240,501 
Tug loop, bame, G. Freese . . . . . . . . . . . . . . . . . . . . . . . . . . .  240.687 
Turpentine box and trough, M. Cooper • . . . . . . . . . . . .  240,576 
Undershirt or vest, R. M. Appleton . . . . . . . . . . . . . . . . .  240,509 

Valve, J. O'Meara . . . . . . . . . . . . . . . . . . . . . . . . . . . 240,754, 240,755 
Valve gear, steam engine. II. Wadsworth . . . . . . . . . .  240,792 

Valve, slide, W. S. Hughes . . . . . . . . . . . . . . . . . . . . . . . . . .  240,719 
Vapor burner, H. S. Saroni . .  . . . . . . . . . . . . . . . . . . . . .  240,551 
Vapor burner, Von Szekrenyessy & Stern . . . . . . . . . .  240.789 
Vebicle spring bruce, Z. T. Bush . . . . . . . . . . . . . . . . . . . .  240,656 
Vehicles, supplementary dash board for, H. O. 

Kinloch . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  240,732 
Veneering. metal foil and other analogous fie::x:i-

ble metal , F. Koskul . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 240.733 

Wagon jack, E. R. Pierson . . . . . . . . . . . . . . . . . . . . . . . . .  240.610 
Wash boiler, Jackson & Wright . . . . . . . . . . . . . . . . . . . .  240,518 
Washing machine, J. Cooper . . . . . . . . . . . . . . . . . . . . . . .  240,506 
Water cooler and refrigerator, J. Lindle . . . . . . . . . . . 240,523 

Water gate, L. S. Ware . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  2<10,564 
Water traps, device for making. R. Cnnningham (1') 9,684 

Water wheel, current, A. Nygren . . . . . . . . . . . . . . . . . . .  240.758 
Webermeter, T. A. Edison . . . . . . . . . . . . . . . . . . . . . . . . . . 240.678 
Whip, W. H. Millikin . . . . . . . . . . .. . . . . . . . . . . . . . . . . . . . . .  240,531 

Whip lash coupling. H. Mullen . . . . . . . . . . . . . . . . . . . . .  240,750 
Windmil l , W. D. Nichuls . . . . . . . . . . . . . . . . . . . . . . . . . . .  240.607 
Wood turning machine, S. Elliott. . . . . .  . .  . . . . . . .  2<10 584 
Woven bag, S. Bernstein., . . . . . . . . . . . . . . . . . . . . . . . . . . . .  240,645 
Yarn from kinking, device to prevent, P.I.Harvey 240,514 

Text Book, with Instruction and Pens, $1.50. 
KEITFFEL & ESSER; 121 FUlton St., New Yort 70 YOU R NAMEg'n���1lr��109 

New styles, by best artists : Bouquets, Birds, 6;old 
(JhrOf1Ws Landscapes, Water8cenes,etc.-notwoal�ke. 
Agent's Complete Sample Book,25c • . Great vanety 

Advertising and Bevel.Edge Cards. Lowest pnces to dea
O
lers 

and printers. 100 Sam1!les Fancy Advertising Cards, 5 c.  
Address STEVENIS BROS., Box 22, Northford, Qt. 

C HE' APESTIM���y!�;,S"li�;�;��� vols., <'loth, gIlt, ouly $2.00. 
Macaulay's Essnys. II 

larg-e 12mCJ volumes, 

B KS cloth, only '1.00.  O 0 Favor�te Pronouncing 
DictIOnary, a com. 
plete D i c t i o n a r y, 

Shakespeare's Complete Works, 

I 
NC10th. OTD1YHIr. cEent •• 

handsomely bound In cloth, 
black a.nd gold, only aO cents. 

Taine's Htstory of Englisb Liter_ 
ature, 1 handsome 12mo volume, 
cloth, only 50 cent5. 

Other books equally low. 
Full d,mipUv • •  atalogu. Fm. WORLD 

MANHATTAN BOOK CO., 
P. O. Box 4580. 16 West 14th �t . . New York. 

HOUGHTON'S Bo i l er and Tube Compound 
(Purely Vegetable) 

Loosens Scal e fl'om the Boiler and Tubes and 
prevents furthel' formation. Send for circular. 

HOUC.HTON & CO., 
Vi Hndson an d  l a O  Reade Sts" New York. 

GOLD MEDAL AWARDED the Author. A newandgreat Medi
cal Work, warranted the best and 
cheapest, indispensable to every 
man, entitled, " The Science of Lifej or, Seli-Preservation." Bound in 
��I�S\lli&l'g�. 'iJ��Y.anse������l 
steer en�ravinl.s. 125 prescriptions. 
&�g:d 

o
�aht�\;, '6

s
��t�l; �:�J i!l�:.: 

tu���"t: ����1I. Wl1t'it1J.n�n� 
• 4 llulfinch St., Boston, "lass. 

=���=-"-'----- ---------
AGENTS WANTED EVERYWHERE TO SELL THE Can Protector and Lifter. Sample free. Apply at once to 
SARAH W. BROWN, Hudson, Columbia Co. , New York. 

Paper. mixture for preparing and sensitizing gela-
tinized . P. H. �landel . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  240,526 

DESIGNS. i THE  B IGG EST TH ING  g�i' l��
st

r!r�e� 
Paper pulp, combined box and tray moulded from, 

Laraway & ROckwell . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 240,595 
Carpet, P. Hemming . . . .  . . . . . .  . . . . . . .  . .  . . . . . . . . . . .  ]2.233 �ddress��_�..tSON & CO., 111 Nassau St., New York. 
Carpet, C. W . Swapp . . . . . . . . . . . . . . . . . . . . . . . . . . . .  12,236, 12,237 

Paper pulp, display tray moulded from, Laraway Scarf, T. J. Flagg . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  12.240 
& Rockwell. . . . . . . . . . .  . . . . . . . . . . . . .  . .  . . . . .  240,596 Spoon and fork handle, R. Klingel . . . . . . . . . . . . . . . . . . .  12.234 

Pavements and cellar bottoms of glass, ground Spoon and fork handle, G. Wilkinson . . . . . . . . . . . . . . . . 12,239 
covering for, C. W. McLean . . . . . . . . . . . . . . . . . . . . . 240,603 Stove. vapor, O. D. Crocker . . . . . . . . . . . . . . . . . . . . . . . . . . .  12.231 

Pea vine cutter, W. H. Cook, Sr . . . . . . . . . . . . . . . . . . . .  240,664 Toi let set, I. Davis . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  12.232 
Pencil sharpener, H. M. Jones . . . . . . . . . . . . . . . . . . . . . .  2<10,520 Type, printing, G. J. Pierce et al . . . . . . . . . . . . . . . . . . . . .  12,235 
Penman. rest and guide for, E. Nunan . . . . . . . . . . . . .  2<10.752 
Permutation lock dial, E. Stockwell . . . . . . . . . . . . . . . 240,783 

Watch case, H. Untermeyer . . . .  . . . .  . .  . . . . . . . . . . . . . .  12,238 

Pianos, stringing, H. P. Hrown . . . . . . . . . . . . . . . . . . . . . . 240,.573 
Pitchers, top for sirnp, Tallman & Day. . . . . . . . . . .  240,562 

English Patent" Issued to Americans. 

Planing machine, wood, J. Jeppesen . . . . . . . . . . . . . .  240.724 From April 22 to April 26. 1881, inclnsive. 
Plow. J . . ' 1 .  Dormon. . . . . . . . . . .  . .  . . . . . . . . . . . . . . .  240.579 Boat plug. L. H. Ravmond. New York city. 
l >low. E. Squires . . . . . . . . . • . . • . . . . . . . . . . . . . . . . . . . . . . . .  240,558 Box nailing machinery, J. H. Swift. Brooklyn, N. Y. P low 1>1ade, shovel, H. A. Ridley . . . . .  . .  . . . .  240.766 Corset, L. C. Warner, New York City. 
I ' l ow, double, A. Beard . . . . . . . . . . . . . . . . . . . . . . . . . . . .  240.642 Cotton cleaning machinery. A. Clark et al., Lowell, Mas •. Pocketknife bandle, G. W. MllIer . . . . . . . . . . . . . . . . . .  2<10.749 Dynamo-electric machine, H. J. Miiller et al . .  N. Y. City. Potatoes, implement for gathering. J. S. Bradford 240,650 Drilling machine. H. F. Parsons. San Francisco, Cal .  Precious stones, incrusting and ename l ing, P .  Electric ca n  apparatus. D. H. Rice e t  Ql., Lowell, Mass. A ppel et al. . . . . . . . . . . .  . . . . . . . . . . . . . . . . . . . . . . . .  240,496 Electric current measuring apparatus, T. A. Edison. Preserve jar, L. ID. De Grand ·Val . . . .  . .  . . . . . . .  240,673 Menlo Park, N. J. 
Preservation of fruit juices . C. A. Axline . . . . . . . . . . 240,570 Marine engine, O. B. Crane et al., U. S. of A. 
Pressure regulator and distributer. E. Salomon . . .  240.549 Mechanical movement, J. Harris. Jr. , Boston, Maslil. Propeller, screw, J. B. Ro(,t . . . . . . . . . . . . . . . . . . . . . .  2<10,613 Nut cracker, M. Renz et al., Bridgeport, Conn. Propeller, vibrating, C. W. Rich . . . .  . . . . . . . . . .  . .  . .  240,765 Odometer, E. S. Ritcble, Mass. 
Pump, force, \V . A. Sargent . . . . . . . . . . . . . . . . . . . . . . .  240,771 Railway, R. S. Jennings, Baltimore, Md. 
Railway cross tie. D. R. V. Goetchlns . . . . . . . . . . . . . . 2<10,51 1  Rhip, F. W .  Rainey et al. ,  New Orleans, La. 
Railway crOSSing, H. Jetfrey . . . . . . . . . . . . . . . . . . . . . . . 240.519 1 Telegraphy, O. Lngo, New York city. 
Railway gate. Fogg &; llIIIl . . . . . . . . . . . . . . . . . . . . . . . . . . 240.664 Wheels tor ru.Ilway vehicles, fl.. N. Allen, Chicago, DI. 

DO YOUR OWN PRINTING  
Presses and outfits from $3 to $500 

Over 2,000 styles of type. Catalogue and 
reduced price list free. 

H. HOOVER. Phila., Pa, 

WOOD-WORKING MA·CH INERY. 
lJ9W'Universal Wood Workers, Planing, Matching, 

Moulding, Band and Scroll Sawing Machines, etc. 
B E N T E L ,  M A R C E D A N T  & C O . ,  

HA.MILTON, OHIO, ll. S. A.. 

Ofti�e. S( lV. Entaw St" Baltimore, Md" 
Are now ready to negotiate for the organization of Auxlllary Companies In all the States and TerritorIes. 

F. L. HAGADORN, Secretary. Referring only to 'work done, as follows : 
U. S. �lInt. Philadelphia. - Col. A. L. Snowden, Supt. �:�� I:�g: f����:rfsl�,;lPenn:, . t.l§. ���v��: 8: �: Navy Yard, Goslhort, Va.. - � P. C. Asserson, C. E. 
�m i:&; fe':�a':'i�� C.'" . T:b.tci'6�fi�:!'s<iip�: 

THE IMPROVED 
EeUpse Fan Blowers and 

• ..,. .... ,..."... Exhansters for Mines. 
Tnrns with 

CONSTIPATION VIEWED AS A. DIS-
ease per se and as an EXCiting Cause of Disease.-A valu-
���t���6i�h �':,�i� �:�I,:I�fed i�a���e�U����rh t�i: 
disorder, i. e.,  the production of a whole host of distre�s
inr. symptoms, and the development of whaa but for .'t, 
::'f ��!e
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. 
tl�u:����r'sb��:e�:� tion during the last six years

l 
and giving the treatment 

adopted by him. Contamed n SCIENTIFIC A MERIC A N  
SUPPLl(MENT, No. 224. Price 10 cents. To be had at 
this otllce and from all newsdealers. 

OF THE 

$ dtutifit �mtdnlU 
FOR 1 8 8 1 .  

The .Most Popular Sdeutlfi� Paper in the World. 

VOLUME XLIV. NEW SERIES. 
(lOMMENCES JAN. 1st. 

Only $3.�O a Year, incl u d i n g  postage. Weekly. 
1i2 Nnmbel's a Year. 

This widely circulated and splendidly illustrated 
paper is published weekly. Every number contains six
teen pages ot useful information, and a large number of 
original engravings of new inventions and discoveries, 
representing Eng�neering Works, steam Machinery, 
New Inventions, Novelties in Mechanics. Manufactures, 
Chemistry, ElectriCity, Telegraphy, Photography, Archi_ 
tecture, Agriculture. HortIculture, Natura] History, etc. 

All Classes of Readers find In THE SCIENTIFIC 
AMERICA� a popular resume of the best scientific in. 
formation of the day ; and it is the aim of the publishers 
to present it in an attractive form, avoiding as much as 
possible abstruse terms. To every intelligent mind, 
this journal affords a constant supply of instructtve 
reading. It �s promotive of knowledge and progress in 
every community where it circulates. 

Terln s  of Sllbsc)·ipti on.�One copy of THE SCIEN .. 
TIFIC AMERICAX will be sent for one vear-52 numbers
postage prepaid, to any subscriber in tbe United States 
or Canada, on receipt of t h l'ee d() l Iar� and h1'Cl ltY 

t� by the publlshers ; six months, $1.60 ; three 
months, $1.00. 

Clubs.-O n e  extl'a copy of THE SCIENTIFICAMERI
OAN will be supplied gratis ,for every club oj ji1,e subscriber8 

at $&.20 each ; additional copies at same proportionate 
rate. 

ODe copy of THE SCIEXTIFIC AMERICAN and one copy 
of THE SCIE::-';TIFIC AMERICAN SUPPLEMENT will be sent 
for one year, postage prepaid, to any subscriber in the 
United States or Canada, on receipt of seven dollars by 
the PUblishers. 

The safest way to remit is by Postal Order, Draft, or 
Express. Money carefully placed inside of envelopes, 
securely sealed, and correctly addressed, seldom goes 
astray, but is at the sender's risk. Address aU letters 
and make all orders, drafts, etc . ,  payable to 

M U N N  &, C O . ,  
3 7  P a r k  R ow, N ew Y o r k _  

T o  Foreigu Sllb8cl·ibers.-Under the facilities of 
the Postal Union, the SCIE:;.o.'TIFIC A M E l{ICAK is now sent 
by post. direct from New £ ork, with regularity, to sub8crib
erg in Great Britain. India, Australia, and all other 
British colonies ; to France, Austria, Belgium, German� 
RussJa and all other European States j Japan, Brazil., 
Mexloo,and all States of Central and South America. 
Terms, when sent to foreign countries. Canada excepted, 
$4, gold, for SCIENTIFIC AMERIC A N ,  1 year ; $9, gold, for 
both SCIENTIFIC AMERICAN and Suppr.EMENT for 1 
vear. This includes postage, whiclo we pay. Remit b� 
postal order or draft to order of l\1unn & Co., 87 Park 
Row, New York. 

© 1881 SCIENTIFIC AMERICIAN, INC
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Ceo .  W .  Read & Co . ,  

Mannfactnrers of and Dealers in 

MAH O GA N Y, 
And all Foreign and Domestic 

Oa bi:n.e"t 'VV"ooCls. 
SOLE ruulNUFACTURERS 

CUT AND PRESS DRIED 

T H I N  L U M B E R, 
FOR 

CIGAR BOXES, 
Pa.:n.e1 S1;ook.., E1;o.,  E1;o. 

M i l l s  and Warerooms .  

�titutifi t �tutrit1lu. 

M A C H I N E RY 
of every description. 121 Chambers and 103 Reade Sts., 
New York, THE GEORGE PLACE MACHINERY AGENCY. 

SEN D TO LON DON,BE RRY&ORTO 
--- P H I LA pA  F O R ----THE BEST BAND SAW BLADE 

Pond's Tools, 

po��1�«t,� �RfgltEXNl; 't'lks, 
of Iron and Wood. For Sugar Plantations. 
Railroad Grading, Mines, Quarries. and 
Transporting Material of all kinds, Stand .. 
ard and Narrow Gauge Hand Cars. Patrol 
and Telel<l'aph Cars. All kinds of Narrow Gauge Cars. Send for Pamphlets. 
Offices, a9 and 61 Lake St., Chi cairO. 

a and 7 Dey 1St., New YOl·k. 

WILLIA M S PO RT 
POD). or Panel Plan-
r�' Dog� �t��s�

l ��� 
and Furniture Mv�nufactories. For plan
ing Door P a n e l s .  Cigar Box Stu:D', and 
Furniture work, it 
has no equal. 

349 

ROOTS' NEW IRON BLOWER. 

POSITIVE BLAST. 
IRON REVOLVERS, PERFECTLY BALANCED 

IS S I M P L E R ,  AND H A S  

FEWER PARTS THAN ANY OTHER BLOWER. 
,. H. & F.  M.  R O OTS, Manufrs, 

CONNE R S V I L L E ,  I N D .  

\ 6· Cortlandt St. , } S. S. TOWNSEND, Gen. Alit·, I B Dey Street, NEW WM. C OOKE, Seiling Agl., 6 Cortlandt Street, YORK. 
JAS. BEGGS & CO., Sell ing Agts. , B Dey Street, 

� S E N D  FOR P R I C E D  CATALO G U E.  En2. i n e  IA athes" P l a l l t!: r ll "  Dril l s.., &: c .  1 86 to 200 Lewis St. , New York. DAV ID  W. PON D ,  Worcester, Mass . 

We use the Ellis 
Patent three pari 
J aurnal Box and a solid f o r g e d  steel 
head. 'j1wo pressure 
bars. Has s t r o n g  
feed. Will plane from 1·16 to 6 inch thick. 
Web,ht, 1,400 lb. The 
lowest priced first class planer in the 

market. Send for illustrated catalogue and price list to 
ROWLEY & HERMANCE, Williamsport, Pa. � J.II.S MURD O C K. J R .  � 

STAMP CUTTER E N G R AV E R& D I E  ".!."� � 165 RACE. ST. G IN C I NNAT I .  �",' BOOKWA LTER ENGINE. 
Compact, Substantial. Econom· 
ical, and easily managed j guar
anteed to work well and give 
full power claimed. Engine and 
Boiler complete, including tlov
ernor, Pump, etc., at the low 
price of . 3 HORSE POWER . . . . . . . .  $240 00 4l1i " • .  • • . • . • • .  280 00 6l1i . . . . . . . .  8M 00 $2 H U • • • • • • • • 440 00 
ar- Put on cars at Springfield, O. 

JAMES LJ<�FFEL & CO . •  
Springfield, Ohio, 

or 110 Liberty St., New York. 

�l�l��!�t��rt���\���f�f?�:!l� 
UNIVERSAL ASSISTANT AND OOMPLETE MECHANIC, a work 
containing 1016 pages, 500 Engravi�gs,461 Tables, andover 
1 . 000 OOOIlldustrial Facts, CalculatIOns, Processes, Secrets, 
Rules &0. of rare utility in 2JOTrades. A $5 book free by 
mail for $2.50, worth itsweightin gold to any Me chanic, 

Farmeror BusinessMan . .Agents Wanted. Sure sale every
where for all time .  For Il1. Contents Pamphlet, terms, 
and Catalogue of 500 Practical Books, addressNA'XION4.L 
BoOK CO., 73 Beekman St., N ew York. 

T. M:. N AG-LE, 
E R I E ,  PA.,  

Man .. fact .... e .. 01 
Portable, Stationary, 

AND 
A gricultural 

----------------------------------�-----------------------

DUC'S ELEVAT·OR BUCKET', 
For use in Grain Elevators, Flour l\'IiIl�, Sugar Refineries, and 
:tr��� ��deJ���bf��
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THOS. F. ROWLAND, Sole Manufacturer, Brooklyn, N. Y. 

Horizontal Steam Engines ,  
For Eeonomy, Dnrability, and 

Snperior Design, 

Complete in Every Respeet, 
ADDRESS 

LAMBERTVILLE IRON WORKS, 
LAMBERTVILLE, N .  J. 

THE STRONG-
�T�te,'::��

t
re=; 

of Engines and 
Boilers. Special sizes, 4 to 40 H. P. 
Others on appll. c at i o n .  A l s o  
jointless s1 eam kettles and ma· 
f:'ln&��. W�tr�t 
Sons & Co.,Buffa-
10, N. Y. 

PAYIND Business. Costs �c. to make .. 
Rubber Stamp that sells for aOc. $4. '7 5 buys the appl>ratus to do it. Particulars free to �y one. 

AMERICAN MA NUF' (; CO., Franlilin, Mass. 
HUB MACHINERY.-HUB TURNING. HUB MORTIS-ing, and Hub Boring Machines. Send for price list and $66 n week in your own town. Terms and $5 ontfit 
circulars. DAVID JENKINS, Sheboygan, Wis. free. Address H. HALLETT & Co., Portland, Me. 

T H E  AMERI CAN E L E C T R IC COMPANY. P R O P R I E T O  R S  8< M A N U FA C  T U R E R S O F  T H  E T H O M S O N - H O U S TO N  
S Y S'T E M  O F  E L E C T R I C  L I G H T I N G .  O F T H E  ARC T Y P E  

N ° S  2 5 &. 2 7 L A K E  S T .  N E W B R I TA I N C O N N . 

GLU COSE-A COLLECTION OF VAL· 
uable technical papers on the manufacture of this important commercial product. �lhe American manufacture of corn glucose. 'l'he converSions-Starch, Dextrine, Complete GlUcose. Depreciation of a glucose factory. Fire risks of �"lucose factories and manufactures. Glucose factory Ignitions and fires. The Hirsh improved process of manufacturing sugar from corn. Wolfrs im
�roved process. Furbish's process of glucose manu .. 
tt�t�:ie. P1¥11W��u!Wf�¥�i�hP�e�tS�d�fln:�����u�\�� two cuts. Contained in SClli:(\Tn�lC AME RICA:\' SUP .. 
PLEMENT, Nos. �59 and �60. Price 10 cents each. To 
be had at this office and from all newsdealers. 

WITHERBY, RUGG & RICHA RDSON, Manufacturers of Patent Wood Working Machinery of every descrip
tion. Facllities unsurpassed. Shop formerly occupied 
by !t. Ball & Co., Worcester, Mass. Send for Catalogue. 

V ICTOR �:�:� 
_S ___ T_E_..A. ___ :L\I.I: ___ �E :N G X:NES. SURF ACE FILE II OLDERS. $5 to $20 per day a t  home. Samples worth $5free. 

Address STINSON & Co. , Portland, Me. 
ROPER'S HAND BOOK OF LAND AND 

Marine Engines. With illustrations. By Stephen Roper, Engineer. Fourth edition. Tuck, gilt edge. Price 

la�hine that bent the 

.nll t'h�I�.�:::1t'gio��; 
Hullers in a. scientific test 
at the Toledo, 0., Fair, Sept. 15th and 16th, 1880, in the 
presence of 80.000 Farmers 
and Treshermen of the West. 

PAYNE'S AUTOMATIC ENGINES. 

Arrester. 

o 
o:tt CO r-I 
'1:l � 
� 
� J:I=I 

R e1 i nbte, d U l'a b l e� a n d  economical, will fumish a 
horse power urith O1te-third less fuel and water than any other 
engine built not tlt.ted with an {\utomatic cut-off. Send 
��fc���ustrate)j. 

C��IWX"Y�\,' .{; f�()���rmatlon and 
Box 1207. Corning, N. Y. 

THE SCOVILL " POp" Safety Valve, 
SIMPLE. RELIABLli3, DURA RLE. 

For Locomotive, Stationary, Marine, and Portable Boilers. Send for deSCriptive circnlars and price lists to 
T H E  H A N COCK I N S P I R ATOR CO. ,  

BOSTON, M_A_S_IS_�. _____ _ 

ij�,�;lrt�'1TI GH &�LACK �ARREl M. CHINERY J: \��i�' ''':; ''ll' � A SPE C I A LrY � "!�.�JO N GREE NWOOD & C O .  
"'�_ �, ' lip H ES T�R .Y. 

PATENTS. 

By their use a crooked llIe may be utilized as well as a straight one, and both are made to do.better execution in 
filing hroad surfaces than has hitherto been possible. 

No. 4 holds Illes 12 to 14 in. long. Price 75c. each. No. 5 " " 14 to 16 in. H Price $1.00 each. 
bi�6'e 
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L¥�?6�I�ro:tJ'.:'�1:.cit�'i:d only 

,..,.....DAMPERREGULATOR8und Gage-.� Cocks . . Murrill & Keizer, .Baltimore. � 

ORNAMENTAL INITIALS. -A COM· 
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interestearin the art of illumination. Contained In SCI. ENTIFIO AMERICAN S(TPPLE1\IENT, No. �a9. Price 
10 cents. 1'0 be had at this office and from all news
dealers. 

�·�t1'i�b� �a&���
a
!l1�f::n�?'�hJ:a:i�hfI. w��e. 

PI,ANING AND MATCHING MACHIN E. § r 
::: Z �  
� � � 5' �8 (l) 0' t<J Q-c � 
", 0 '" .;t:+ § P'f> :z; 8 -< • 

Special Machines for Car Work, and the latest improved 
Wood Working Machinery of all kinds. 

" B L A K E ' S C H A L L E N C E " R O C K  B R E A K E R  .. 
Patented November 18, 1S'79. 

For Maca(lam Road making, Ballasting of Raill'oads, Crushing Ores, use of Iron Fnrnaces, 

���;" :'')fi�:ItJi��e���g;:,rd°\i':�:���f�fl$��s.i':J ��f;����gJr�:lo"�f.e61rfe��::1�o"�� 
jl'irst Class Medals of Superi<n'ity awarded by American Institute, 1879 and 1830. 

BI,AIlE Clt U SH E lt C O . ,  Sole Makers, 1'iel1" H aven, Conn. 
TIDY SPOOL C A SE. 

���it.ll�Mi]h, tg
&"�It"ft"f..:;, s�'::��i�;,

e
�?'y�

d. 

E LEVATO RS �:i';�H"a��h ����s, ��6;
e
'6��'t MORSE, 411 and 413 'Cherry St., Philadelphia, Pa. 

An engIne that works without 
Boiler. Always ready to be started 
,
andlS�/�!-ii�� Ff��)��IlYl{l7er. 
, CONVENIENCE. Burns common Gas and Air. No � steam, no coal, no ashes, no fires, "" .. .. -- .... � no danger, no extra insurance. 1 1111111111 1111>/1 // 1111/1,11, Almost no attendance. 

THE NEW OT'I.'O SILE l'i' T  GAS ENGINE. 

D E A F  
PEOPLE 

t:,g�lI�
he

E
o
:� 

pa
i:riJ1u���; Cushioned, Ventilated, Comfortable, 

and Unnoticed, and restore hear� ing. Physicians highly recommend 
them. For A sthma or Catarrh, send 
for Dr. Stinson's Sure Remedies. 
Treatise mailed free. 

115 �a�';a�' :K�<j,�;,/fc;rk. 

�iiAGERi�Tc;Wiii· �!�!�:�����.Ai.�lfMl�i��!:�����!: year. 
CO. 1IIe1. 

-�-�-�-----�-�--�- �-�-���-
Ahead of a l l  Competition . 

1881. 

TEN SIZES FOR HAND USE. 
Weighing from 21 to a 1 Ib�. 

THREE SIZES FOR HORSE POWER. 

GRAHAM, E M L E N  &. PASSMORE,  
Patentees and Manut'act_ers, 

631 Market St., Philadelphia, Pa. 

The " SWEETLAND CHUCK." 
Universal, Independent, and Eccen· 
��\�ed 

U�"ox; �. � �:r � 
Ac c u r a c y ,  
Strength,Du· 
rablllty, and 
Simplicity of 
constructIOn. 
SWEETLAND 

& Co .. 
126 Union St., 
New Haven, 

Conn. 

TYPHOID FEVER.-A CLINICAL LEC· 
Useful for all work of small stationary steam engine. 5 0 B E AUT I F U L te�Jy �����;�:oi),?� ��j: ��:;iPt�;;'[G�fwh1�V�e �1���'s:I:ay y,i:i��;:;iZ��ri�r'i'� ME�SRS. MUNN & co.,  in connection with the pub. ��ijt.IO!fiJ:t 'f �(�;t:,aE!.ls'" d;i;,��;,b.It �?r�,�tEJ�:'�};: breast. Pinks, PanSies, Violets, and Moss Rosebud distinguished from other fevers, and pointing out the 

lication of the SCIENTIFIC AM ERICAN, continue to ex- A. C. lllaulliu2", H8 Dey St. , New York, Agent. Chromo Cards, name Oll, lOco Card Mills, Northford, Ct. T"���rr�Ac;
hgg;��,��;���tro. �51t.
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In this line of bnsineS8 they have had thirty,ftve 

years' experience, and now have unequaled facilities for 
the preparation of Patent Drawings, Specifications, and 
the prosecution of Applications for Patents in the 
United States, Canada, and Foreign Countries . Messrs. 
MUUll & Co. also attend to the preparation of Caveats, 
Copyrights for Books. Labels, Reissnes, Assignments, 
and Reports on Infringements of Patents. AJI husiness 
intrusted to them is done with special care and prompt
ness, on very reasonable terms. 

A pamphlet sent free of charge, on application, con· 
taining fu'; information about Patents and how to pro· 
cure them ; directions concerning Labels, Copyrights, 
Designs, Patents, Appeals, Reissues, IT!frigements, As
signments, Rejected Cases, H ints on the Sale of Pa· 
tents, etc. 

We also send, free Of charge, a Synopsis of Foreign 
Patent Laws, shOWing the cost and method of securing 
patents in all the principal countries of the world. 

M UNN &; C O . ,  Solicitors ot' Patents, 
37 Park Row, New York. 

BRANCH OFFICE.-Corner of F and 7th Streets, 
Washington, D. C. 

� -�--- -������--.-��-53 P Pl'intsenveIOllPO, 

r e S S cards, etc. rSelf· 
inker $4] . Press 
for circulars, etc. , $8. 12 other sizes. Do your own print· , 

ing. Pleasure or money makfng' ; old [' 
?�sl��fc;ns�ve��i�l�:u:

a
�� i ir��;:� 

Type, Cards, etc., for two stamps. 
M!m<Lfa.:tureI·s, Kelsey &; Co., Meriden, Conn. 

The Oldest and Largest Mannfacturers of the Origi nal 

S O L X D  V" U L O .A.. N' :J: T E  
E M E R Y W H E E L S  • 
staD.�l!rd'U'tL�l�(�, JlflbaRr����:lll�lSi2�' Our name is stamped in full upon all our 

Address NEW YORK BELTING A N D  PACKIN G  CO . .  
JOHN H. CHEEVER, Treas. NEW YORK. 

�.�$NT�JqVIPk .. ----- . , 'j:'V" C£,P MOST COMPLETEAND "6�. B£L:r USEfUI. ARTICLE FOR USERS Of �llltn:; .. .. BELTS OFAVlIDT� REQUIREING TOBE 
GIt Oy DRAWN TOGETHER WHILE ON THE PULLEY C :t'U\:SIZES 8,12,IG. 20,24,2.8, 32, 3 G , I N C H  r-:- & sprpC[R, O. 
SOLE I'RonR. &�. C.E.B1LLlNGS.BIL li;lfJHARTF� I 

ICE-HOUSE AND REFRIGERATOR.- THE DUPLEX INJECTOR. ICE-HO USE AND COLD ROOM. -BY R. 
Directions and Dimensions for construction, with one �ngIfa�\���' d6!\�ig��e�igg:E�(��Fi�n�it������!:N :g�� illustration of cold house for preserving fruit from The Best Boiler Feeder l ' I. � i\I E ;'I;" 'l'. ri9. Price 10 cents. To be had at this office 
���sr�e t�e��

a:p�. ti��e��t�r�eEi �Il ton1fo�r���1���d K:r��M��n �!R���n.. and of all newsdealers. 
in SCIENTIFIC AMERIC A N  S lJPPL g ;U E ;\, T. 1 1 6. Price other Boil ers. 10 cents . To be had at this office and of all newsdealers. Unequaled for simpliCity. and always reliable. Will 

��tlift��t���� ft�����:� 
well with high or low steam. 
Less liable to get out of 
orderthana pump ; will feed 
water through a heater ; 
always delivers water HOT 
to the boiler. Manufactured 

c andj'XM'��YJENKS, 
16 & 18 Atwater Street, East, 

DETROIT, MICH. 

50 All G ld Ch d Lit' C d (N 2 a!'ke) $12 A WEEK. $12 a day at home easily made. Vostly 
Name gn, '10c. r'bW�io';;'Bros., �lin��n�ille� Con�. ' ontfit free. Address TRUE & Co., Augusta, Me. The attention of Architects, Engineers, and Builders 

is called to the ¢reat decline in prices of wrought 

FORSTER'S CRUSHER AND CRUSHER AND PULVERIZER [1; is believ.ed ihitR���e1���\�s f)lMl���;e of the small 
The simplest 'machine ever de'Dised fo" the purpose. ' �lg-�J���� l�o���r���

c
��ri; c���;� .:��r;tPh� i��pt�i We warrant 50 per cent. advantage in OrusMng. with one-third Power, and in combined I thereby savill8' itnsurance and avoiding all risk of inter� 

Crushing and Pulverizing do the work of Stamp and Burrs at one-third lirst cost. Can be TII/ption to business in consequence of tire. Book of de. 
operated wlth ant/ 1OOd. ot Power. Address TOTTEN & CO., Pittsburg, Pa. �aeliJNa.����o:ptN��f��� to Architects, Engineer .. 

© 1881 SCIENTIFIC AMERICIAN, INC
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New York I ce Machine Company, 
1 15 Broadway, New York, Room '2'8. 

LOW PRESSURE BINARY ABSORPTION SYSTEM. 
lUachines Makillir 

ICE AND COLD AIR . r 
Low Pressure when running. No pressure at rest. Ma. 
chines guaranteed by C. H. Delamater & Co. 
HOLDS INK 

FOR A / 
WEEK'S USE. / 

BOILER COVERINGS. 
Plastic Cement and Hair Felt, with or without the Patent " A  I R S P A C  E ' , Method. 
ASBESrl'OS MATERIALS. 

Made from pnre Italian Asbestos. i n  fiber, mill board. and 
f8'6��f:��

i
�fre�f�n� ��ot �fll��IT.S"t�fe���:f�:k'. 

J tiruf i f i t  �tutritau. [MAY 28, 1 88 1 .  

HAS NO EQUAL. MINENT IN THEIR RESPECTIVE LINES ; IN 
, SHORT. ARE HEA DQUA RTE R S : ----

mii: :�J:C��6t�;s �i�1�r��i��
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Knowles, and one j)ixon 12 x 24 water cylinder, were running day and night, but 
could not ke -..p the water rlown. and were finally H drowned," and the mine filled to 
the top. The company then put in two Cornish pumps with 14 inch columns, 6 feet 
stroke, but they were unable to lower it more than 20 feet. 'I'hey then (March 15) 
£ut in one No. Y Pulsometer. which lowered the water at the rate of 23 Inches per 

\ttV I R E RO P E:  
'I'll l, H AZARD MANUFG. CO., C. M. 'I'HOMPSON, Agt. �,. Liberty §t., N. Y. 
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four to five acres of water at the bottom. averaging 5 fee� in depth.-RailroaaReview, 
Chicago, April 9. 

HOISTING ENGINES. 
COPELAND & BACON. 

Send for book giving full description, reduced prices. and many letters of com
mendation from leading manufacturers and others throughout the country who are 
using them. 

S;J LIBERTY ST., NEW YORK. 

VALVES AND FIRE HYDRANTS. 
PULSODIETER STEAM P[;�IP (JO .. Offire, No. fa John St. , N. Y. my. T H E  I, U D L O W  V A J, V E  M ' F ' G  C O . ,  

Troy, N. Y. Chicago Office : 1 93 T,ake Street-H. T. CASWELL. ----------�------ --- - - � � - - - - ---------
FRIEDMANN'I'! PATENT INJECTOR, 

THE BEST 

Bo i l e r  Feed e r  
IN THE WORLD. 

Simple, Reliable, and Elfectiv60 

40,000 IN A CTUAL USE. 
NArrHAN & DREYFUS, 

Sole Manufacturers, NEW YORK. 
Send for Descriptive Catalogne 

Address JOHN A .  ROEBLING'S SONS, Manufactur
ers, Trenton. N. J . ,  or 1 17  Liberty �treet. New York . 

Wheels and Rope for conveying: power 10ng distances ,  
Send for circular. 

I CE AT 9 1 00 PER TON. 
I'ICTE'r A RTIFICIA l, ICE CO. , J .imited, 

P. O. Box 3083. 1 4� C� l'pclln'ich St.,  Ne,v Yorl,. 
Guaranteed to be the most effiCient and economical oj all 
existing Ice and Cold Air Machines. 

Columbia Bicycle. ROCK DRILLS & AIR  COMPRESSORS. 
. l INGERSOLL ROCK DRILL C(y', A permanent, practIcal road 1 1-2 Park Place, New York. 

vehicle, whose graceful model 

L h- h and elegant appearance excite e It'Y'l Valley nniversal admlratio� .  It is care� I b 
fully finished, and confidently EMERY WHEEL CO.. - Lehighton, Pa. 

guaranteed as the best value for Establ'd E A C L E A  N V I L S .  1 843. 
tbe money to be attained in a Solid CAST STEEL Face ""nd Horn. Are Fully War
bicycle. Send 3c. stamp for 24 ranted. Retail Price, 10 cts. per lb. 
�:�e

f
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a
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. 
price l ists I Doub le Screw, Paral l e l , Leg Vises. 

'Made and WARRANTED stronger than any other Vise T H E  PO PE M FG .  CO " by FISHER & NORRIS only, 'l'rcllton, N. J. 

59" TrTushin(Jfon St . ,  I:EXETER MA CHINE WORKS'f: ' .. ' Manufactnrers of 
BOSTON, MASS. Steam Engines, Blowers, and ------------- St�am Heating Allparatlls. M A C H  I N I S T S ' T O O L S .  50 Federal St., Boston, Mass. 

NEW AND IMPROVED PATTERNS. 
Send for new lIIustrated catalogue. 

Lathes ,  Plan ers , Dr ill s ,  &c. 
N E W  HAVEN llIA N U FACTUlt i N G  c o . ,  

.� ew J lavell ,  () O Il U .  
"HEET �I ETA L DROP PR ESSES. STILES & PARKEH PRESS CO .. Middletown. Conn . 

The Greatest Rock Breaker on Earth. 
Capacity, a ton a minute. All kinds of MiniDt. Machin_ 
i'iroJ

eWO
fii"Kcg,c�:l�ag��if�S & SC VILLE 

S T E A R N S  SAW M I L L S.  
Saw Mill Machines, Boilers, and Engines. 

STE!RNS �IANUFA()TURING (;OMPANl', Erie, Pa. 

FOR BEST 
C O L I>  P E N S . 
Send for Price List to 

JOHN HOLL A ND, Mfr., 19 West 4th St., Cincinnati. 

The Howard Manufacturing Co. 
MANUFACTURE AND INTRODUCE 

Liq u i d  P a ints RAI1ROAD�?E�!rDE PAINTS. 
I These paints' are prepared ready for use, and we 

PA T E N T E D  N O V E L  T I E S .  

Parker's Pocket Scale. 
are-strictly pure linseed aU paints of a higher grade than . 
have ever before been manufactured for structural guarantee them to be better and more economICal 
purposes. They are sold by United States standard paints than have ever before been offered to the public 
gallon measure. and although they command a higher for similar purposes. They were originally designed for 
price than any other paints, a saving of 25 to 33 per cent. preserving TI x A�D OTHER ROOFS, but are also specially of customary outlay can be effected by their use, in 
consequence of their wonderful covering properties and adapted for Brick Walls, OUtbuildings, Fences, Floors, 
Buperior durability. Iron Work, Railroad BwUd'imgs, Brid.:es, Fre'tght Cars, 

The finest and most extensive structures in this 
country a!'e painted with these paints, among others the 
United States Capitol at Washington, the Metropolitan 
Railroad of New York, etc. 

Steamboat Decks, Ships, Boats, etc., and all wood and iron 
work in contact with salt or fresh water. They possess 
a more elastic body than any other paints ever pro-

Samples of thirty-two newest shades for dwellings duced, and are less liable to injury from abrasion or 
sent free oy mall. other hard usage. They are supplied In seven colors. 

A S  B E ST 0 S l!:lI;i����e:��:-Y�r� lIT Be snre and get the GENUINE, which are manufactul'ed only by 
Steam Pipe and Boiler Covering, Hair Felt, ROOfing, Roofing MateriaIS , Bnilding paper and Pai;

ICK 

H . W. JOHNS M 'F 'G CO . ,  87 Ma i den Lane , New York , Ad ' ustab le 2rOk Manufacturers of Genuine A sbestos Roofing, Steam Pipe and Boiler Coverings, 

S I� A PERe S Boards, Gaskets, Steam Packing, Sheathing, Firep roof Coati ngs, C ements, etc. 
=::!.. ..L::1..... lIT IlIllstrate,. Catalog .. es and Price Lists Free by Mail. 

(Jan be (Jhanged while in lliotion. 

GOULD & EBERHARDT, 
NEWARK, N. J. 

Jenkins' Patent Pllck ins:. and Valves. 
" THE STA N n A RD." 

Jenkins' Packing has never failed to make a jlgrfect 
jOint where directions were followed. Jenkins' Valves 
:f:aii,"�'!r:f
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Mi l l  Stones and Corn M i l ls .  
We make Burr Millstones. Portable ;\lills, Smut Ma-
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catalogue. 
J. T. NOYE & SONS, Buffalo, N. 

WM. A. HARRIS. 
PROVIDENCE, R. I.  (PA RK STREET) , 

Six minutes walk West from station . 
Original and Only builder of the 

HARHIS-CORLI�S ENGINE 
With Harris' 1·ntented Improvements, 

fl'om 10 to 1 .000 H .  1'. 

A t Low PI·ice�. Large Assorted Stocl. .. I A. & F. BROWN, 5,.·61 Lewis St., New York. ' 

T- HE Scientific AmcricHn " is printed:"';th CHAS. j ENEU JOHNSON & CO.'S DfK. Tenth and Lom
lI�rd Sts, P)lillidelpl1ia, and 50 Gold St. New York. 

THE BAKER BLOWER. [ FORCED BLAST.] 
The hest in the World for 

Charcoal Blast Furnaces. 
Also for melting Iron in Cu

polas for Stove Foundries, etc. 
WILBRAHAM BROS, 

2320 Frankford A venue, 
PHILADELPHIA, PA. 

CATALOGUE. "'" ERICSSON'S 
BOYLE ICE MAC�INE CO. , Now Caloric Pmllnin[ Hn[ino Ice Machmes FOR 

AND DWEI,LINGS AND CO UNTRY SEATS. 

R f . t' A t 
Simplest cheapest, and most economical pumping engine e ngera mg ppara US.  i"�sg&'riI��"ale�

r
���J·fot�frc���:��K��g:�i���

rate. 

No. 1 0  N. Jefferson Street, Chicago, 111. DELAMATER IRON WORKS 
Estimates and Circulars III.on Application. C. H. DELAMATER & CO., Proprietors, 

FO:B. No. 10 Cortlandt Street, New York , N. Y. 
HEAVY PUNCHES, SHEARS, 

Boiler Shop Rolls, Rad ia l Dr i l l s, Etc. SEN D TO 

H I LlES &, J O N ES9 
WILMINGTON, DEL. 

THE  J. L. MOTT IRON WORKS, 
s s  alld 90  Bl'ekman St., New Y01·k. 

DeJnarest's Patent ".Tnter C losets used almost 
exclusively in all fine work. Df'lnnl'est's Water 
f�g�g�res�

at
1l��:tl}�

d d�1�b������r ��!��:'�l�
i
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Baths unequaled for beauty and cleanliness. �ani
tnry Goods of ar kinds. 

THE NONE-SUCH TURBINE, 
The Latest and Best. 

THE TWIN ROTARY PUMP. 
The Best Fire Pump Made. 

CIRCUI,AR SAW llIII,I,S, 
With Ball's Patent Lever Set. 

MILL GEARING & SHAFTING. 
experience. We guar-

and weBjjjt!if'a�ltio!�� fia'16r�ali��: wants, 
t 1,A D MAI ' H I N K  CO., 

TurBel'S Falls, Mass. 

ROO FI NC. 
For steep or fiat roofs . Applied by ordinary workmen 
at one-third the -cost of tin . Circulars and samples free. 
Agents Wanted. T. NEW. 32 John Street, New York . 

THE BLAKE " LION AND EAGLE " CRUSHER ,  
A patented improvement o f  the former H New - Pattern " BJake machine. 
li as much greater ellicfency than the old .  It requires only about half the 
power to drive. and is transported at much lNS expense (the size most used 
weighing several thousand pounds less than the unimproved machine). 
f:s�
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nd other manipulation, and ! 

E. S. BI'A K:o�lf�';j,��:��:�gn�1 ft.�"'utacturel'll. 

COMPACT, STRONG, DURABLE. 
CAN BE CARRIED IN THE VEST POCK ET. 

P R I C E  25 C E N TS. 

H A RTFO R D  
STEAM B O I L E R  

Inspeotion & Insuranoe 
C O M PA N Y .  

IV .  n ,  F RAN [{LIN ,V .  Pres' t .  J, M .  ALLEN, Pres' t .  
J .  n .  P I E RCE .  Se e' y .  

" B UC K EYE " 
LAWN M OWER.  

�?n� l!f���tt ���r
e
����� 

run
-

STHICTLY FIRST CLASS. 
1lI A S T, F 0 0 S & C O  . .  

Springfield, Ohio. 
SelJd for catalogue. 

Jarvis 'Furnace Co. 
Patent Setting for Steam Boilers, Burns' ScreeningEt 

and Slack Coal without Blast. No. 7 ( lliver St., Boston ; 
No .  422 East 23d St., New York : No. 709 Market St., St., 
Louis ; No. 1 Second St .. Baltimore. 
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