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A NEW WATER ELEVATOR. I the others, and water is showered down through the sprink· 
Some time since Mr. Foucault suggested the utilization of lers, F, upon and through the cylinders, a, and is received 

the pressure exerted by ammoniacal gas at a temperature of '[ by the pans and delivered to the conduits seen below the 
100' C. in raising water economically to considerable height. , circular base. The water chamber of each generator is pro­
Mr. H. Seyforth has constructed a machine embracing this I vided with a suction pipe, as seen at the right. and it com­
principle, which is said to be very economical and effective. nicates with a rotary valve, H, which is connected by a 
Before describing the construction and operation of this ma- short pipe with a cylinder, I, whose piston actuates the 
chine, it will be well perhaps to state, that while 1000 C. are valves. H E. and the spider which supports the water pans 
required to create the pressure, a reduction of temperature and fire grate beneath the generators. The water in the 
to 60' C. effects a reabsorption of the gas and pl'Oduces a chambers in the upper part of the generators is covered 
vacuum. with a stratum of petroleum to prevent the absorption by 

In the accompanying engraving the apparatus is shown the w:ater of the ammonia gas, and the piston in the cylin­
partly in section, for the sake of clearness There are four der, I, js covered with a layer of petroleum to prevent the 
generators, A. mounted on a circular base, each being pro- leakage of gas. 
vided with a filling spout, B, through which the ammonia The operation of the apparatus is as follows: The fire be­
solution is poured into the cylinder, a, which resembles a ing under one of the generators, A, the ammonia gas is 
small vertical boiler. In the top of each generator there is driven from the solution in the cylinder, a, through the three 
a water chamber, which communicates with the cylinder, fl, pipes into the water chamber, where the pressure exerted 
tbrough three vertical pipes, which open above the water on tbe surface of the water, which reaches 7% atmospheres, 
just under the head of the generator. The water chambers forces the water into the air chamber, G, whence it flows 
communicate with a central air chamber, G, through open- through tbe pipe at the top of air chamber to the place of 
ings near the bottom of the chambers. A pipe, which pro- use or storage. The water thus forced into tbe chamber, G, 
jects from the bottom of the air chamber, G, supports a is retained by check valves. Simultaneously with the dis­
valve, E, from which radiate four pipes, each supporting at charge of water from the generator, the piston in the cylin­
its outer end a sprinkler, F, between the cylinder, a, and der, I, is acted upon by the gas pressure, and in its descent 
the water chamber in the top of the ge nerator. The stem moves the gearing shown below the cylinder, I, by means of 
of the valve, E, is prolonged downward, supporting near the rack and pinion, J. This actuates the weighted lever, 
the middle a smoke drum, D, and at the lower end a four- K, which. by its oscillations, imparts through the belt an 
armed spider, which carries three water pans and one fire intermittent rotary motion to a shaft below the floor. This 
grate. The valves, the water pans, and the grate, are ar- shaft periodically rotates the spider carrying the water pans 
ranged in such relation to each other that while the fire is and fire grate and the valves. E H. So that aiter the water 
under one of the generators, A, a water pall is under each of is forced out of the water chamber of one of the generators, 

WATER ELEVATOR OPERATED BY AMMONIA 
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the fire is moved to the next, and communication between 
the cylinder, I. and the empty water chamber is closed, and 
as the water is poured down upon the cylinder, a, the ab­
sorption of the ammonia gas is effected and a vacuum is 
formed, which draws through the suction pipe to again fill 
the water chamber. At the same time the valve, H, is again 
opened, permitting the absorption of the gas contained 
by it, thus producing a vacuum that draws the piston to the 
top of the cylinder preparatory to another descent, which 
takes place as the cylinder is placed in communication with 
the next generator in order. The fire is carried under the 
generators one after another in regular rotation, and while 
it rests momentarily under one of the generators, the others 
are being cooled by the shower of water from the air cham­
ber, G. The smoke and steam pass into the drum, D, thence 
downward into the chimney flue shown at the bottom of 
the cut. 

It is stated that, taking everything into consideration, this 
water elevator compares favorably as to efficiency and econ· 
omy with the best pumping apparatus now in use, while its 
simplicity and manageableness are strong points in its favor. 

... el .. 
No manufacturer, no engineer, mechanic, or inventor, no 

person interested in scientific discoveries or industrial pro­
gress, should be without the SCIENTIFIC AMERICAN. Fifty-. 
two numbers of 832 pages, and several hundred original en­
gravings, comprise one year-all for $3.20--with discount 
for clnbs. See Prospectus on another page. 

4'.'. 
A CLOCK is being exhibited at Paris which fires a shot 

every bour. Somebody says that its great practical utility 
is "to kill time." 
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THE INTERNATIONAL DAIRY FAIR. I of this sort at the outset of every voyage woul d seem to be 

The dairy fair held in this city the week ending Deeem- imperative. 
ber 7, proved to be as popular and successful as the impor- Still more: the safetj' of the passengers in case of collision, 
tance of dairy industry demanded. Dairymen who had at· storm, or fire, will be augmented by every reduction possi­
tended all the prominent butter and cheese fairs hitherto ble in the number of coal heavers and others of the Laser 
held in the country freely accorded the palm to this, as not portion of the ship's crew. Accordingly the work now done 
only the most extensive but decidedly the best the country by such men should be turned over to machinery, as fast 
has seen. Upwards of ten thousand packages of butter, , and as far as invention can provide acceptatle substitutes. 
cheese, and dairy appliances were entered, representing a I c. Life rafts should be more generally carried by ocean 
dozen or more different States of the Union, besides Canada steamers. Sailors have a contempt for them; yet in cases 
and several European countries. like that of the Pomerania disaster, rafts have been proved 

In the foreign exhibit of butter were casks and tubs of to be better than boats. By IJ;Cans 01 them vastly greater 
TERllIS FOR THE SCIENTIFIC AllIERICAN. Danish butter exhibited at the London Dairy Show of 1878 ; floating capacity can be carried in the space allowed for 

One copy one year. postage included .. .. ... ....... ... ..... . .... . ...... j\!3 20 a sample of first quality cured Normandy butter; butter boats; they-cannot be swamped in launching; they will float 
One copy, six months , postage inc luded ...... "................... ... 1 60 o l d  H 11 d 1 f d d 

. d f dd 
. 

tl h Clnbs.-one extra copy ot THE SCIENTU'IC AMERICAN will be supplied made in Fnes an , 0 an ; a samp e 0 or inary cure III any sea; an , or su en cmcrgcncICs, ICY arc mnc 
gratis for every clui) of flve subscribers at $3.20 each· additional copies at Cork butter made in Ircland last October; a cask of Leinster more servicpable. It is safe to say that with a few sneh ap-
same proportionate rate. Postage prepaid. b tt f I 1 d d th D t t pliances every soul on the Pomerania mioO'ht have been Pl'"'Single copies of any desired numoer oft,]e SUPPL>;MEXT sent to one cream u er, rom re an , prepare on e orse sys em 
address on receipt of 10 cents. of packing; samples of extra mild cured Cork butter; some saved. 

Remit by postal order. Address first quality Kiel butter, exhibited at the London Dairy d. So long as it is possible to leave open ways bctween 
MUNN & CO., 37 Park Row, New York. . I' d l ' d Show of this year; and a tub of cured Welsh butter that them, water tight compartments III s ups are a e USlOn an 

The Scientific ADlerlcan SnppleDlent 

Is a distinct paper from the SCIEXTIFlC A>JERICAN. 'rHE SUPPLEMENT took the first prize at the recent London Dairy Show. a snare; they are never closed when they ought to be. To 

Is Issued weekly every number contains 16 octavo Jlages, with handsome I Almost every variety of domestic and foreign chcese was be secure, and a sure protection against fire and water, each 
cover. uniform in size with SCIE"TU'IC AMERICAN . Terms of subscription represented. The show of cattle was not large, but it in- compartment should have unbroken walls. Openings from 
for SUPPLEMI':NT. $5 00 a year. postage paid. to subscribers. Sin�le copies eluded some of the most valuable CO,,1S in the country. The one to another should be prohibited, the inconvenience of 10 cents. Sold by aU news dealers throughout the country. 

Combined Rates. - The SCIE"TIFIC AMERICA" and SUPPLEMENT exhibition of dairy implements and machinery was full and their entire separation from each other beil!g amply compen­

will be sent for one year. postage free, on receipt of seven tWUars. Both' j!ltefcsting. The most popular feature, however, was prob- sated for by the superior security afforded. It might be 
papers to one addres, or different addresses, as desired. ably the practical illustration of the processes of making well also to insist on the periodical testing of these com part-

The safest way to rernit is by draft, postal order,or registered letter. ... 
d fill' . 1 . 

h h Address MUN" & CO .. 37 Park Row, N. Y. creamery butter and factory cheese. Each day some 500 ments, if nee be, by Illg successIve y WIt water t ose 

Scientific ;\Dlerlcan Export Edition. gallons of milk and 30 gallons of cream wcrc converted into not furnished for the accommodation of passengers. 
The SCIEXTIFIC Am:RIcAx Export Edition is a large and splendid peri- butter and cheese by approved p rocesses, from the reception Ultimately, we believe, passenger ships will be so eon-

odieal, issued once a month. Each number contains about ODe -hundred t t d t 1J • k hI U 1'1 tb th f t f 
large quarto pages. profusely illustrated . embracing: (I.) Most of the and weighing of the milk to the end. In no industry has s ruc e as 0 e unslll a e. n 1 en e sa e y 0 ]las-

plates and pages of the four preceding weekly Issues of the SCIEXTU'lC greater progreRs been made of late years, thanks to inven- sen gel's in cases of accident must be provided for by the 
AMER ICAN, with its SI}lendid engravings and valuable information: 12.) tion and co-operative effort, than in dairy management; perfection and multiplication of life saving appliances and 
Commercial, trade, anll manufacturing announcement� of leading houses. f l' d t t" b fi II" . 

d Terms for Export Edition, $5.00 a ye�r, sent prepai(\ to any part of the and already the dairy interest bcgins to overshadow all the means or preven mg es rue IOn y re, co ISlOn, an 
world. Sing le copies 50 cents. c-:r .Manufacturers and others who desIre other agricultural industries. The product of butter and other mishaps. 
to secure foreig<> trade 'may have large. and handsom ely displayed an- cheese last year in this country was valned at $350,000,000, In one direction very l ittle has yet been done, and that is 
nouncements published in this edition at a very moderate cost. . k h 

. 
'bI h 1 f I The SC IE " TIFIC Am:ltlCA" Export Edition has a large guara n teed circu- Elurpassing the wheat crop by one seventh, and the cotton in lighting slnps so as to ma e t em Vl51 e t roug l OgS ani 

latlon in aU commercial p laces throughout the world. Address)1 UNN & crop by a third. The export of these products has doubled darkness, and to prevent the confusion and danger which 
CO.��!).�k
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New York. in six years: Last year we exported 21 ,000,000 lbs. of but- usually attend, if they do not directly result from, darkness 
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tel', and 107,000,000 Ibs. of cheese. This year the exports in case of accidents at night. With the multiplicatiQn of 

promise to reach 25,000,000 Ibs. of butter and 130,000,0 0 shipping on every sea the need of more penetrating lights 

Ibs. of cheese. Add the value of the milk consumed to the for ships needs no argument. Thcre seems to be a wide 

aggregate yield of butter and cheese, the beef, leather, and field of usefulness here for the electric light, and an opening 

Contents. other products which we owe to the cow, and some idea will for invention at once profitable and beneficent. 
\lIlnstrated articles are marked with an asterisk.) be formed of the vast importance of this useful animal in .. , -

Acid for br a ss [21] . .. ....... .... ... 894 Mechanics , amateur' .. .... ..... 887 d t" d t' I d 
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::::::::::: �� �������u�J�llsswa;.e;;::::::: :::J� The Hamburg-American steamship Pomerania, which left Seeing that th()re are a dozen or more stenographic systems 

Drills and drilling· ....... ...... . . .. 3S7 Prizes, Fairbanks' ................. 3SS New York November 14, was sunk hy collision with an in use by reporters and professional stenographers, each of Elevator, water, new .. ......... S83 Quicklime ........... ..... .. ........ S85 
E Engine. gas, new· ................ . 390 Scientific American . ... .. .. ... . .. 390 iron bark, in the nglish channel, at midni<rht November which is claimed to be the best by its users, while there has Engine, gas, Otto sllent' ..... ... . 3SS Short hand ... .. ............ .. . .... . 3'l4 I 

Th ' h d k d f 
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Exports and Imports. American .. 8!l2 Sounder, telegraph (5) . ....... .... S94 25. e lllg t was ar an oggy, and thc ship sank never been to our knowledoo-e any competitive test of the FaIr, dairy, InternationaL . ... 38!, 3SS Subs criptions, expiring . .... . . .. . S85 • h' 
. "[ d FISh, paddle· ... .......... ..... .. . .  891 Sugar. reflnea, purity of . . .. .. . . . .  389 WIt III twenty mlllutes. "' any passengers an several of comparative speed and legibility of the different systems, it 

g�ti�����I�.;.tl�s'::l'a�fo\t�y·:::::: �� ::.:��'i,
I
�;.�:���I�I��::notiier::::·ilJl: the crew were drowned; and had it not been for the timely is manifestly impossible to answer judicially the first ques­

'I��::t':,"��il����i�;)foi-'ti9'1::::::: �� V:rJ�i !��o�:J�ntB; Chapman;ij �� appearance of another steamer the loss of life would have tion. Some of the most successful stenographers have used ����::Ug�:: e�l��e.e.�I.��: .���.���:: � ��l';;a��a!!,';;\v��lri\iie ·moon.::::·� been much greater. The reports of what occurred between an abbreviated long hand; the majority now use one or other 
r�anv�;:a��t�;;;�nt��:::::::.:::::� lrJ Watch hands, to anneal [9] .. . . .. . S94 the collision and the sinking are confused and conflicting, of the many systems based on Pitman's p honography. 
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and, in some respects no doubt, much exaggerated. It There are, besides, the cursive system invented by Mr. Linds­
seems to be clear, however, that two of the ship's boats were ley and called tachygraphy; a somewhat similar scheme in­
crushed in the collision, one was capsized by a rush of sailors, vented by Mr. John Brown Smith, styled the chirographic 
and the rest were seized chiefly by an unmanageable por- system, and much praised by its disciples; Waring and Scho-

For the Week endinll: December 21, 1878. tion of the crew, who were more careful in many instances field's short hand; Cross' eclectic short hand (not phonetic); 
Price 10 cents. For sale by all newsdealers. to save their luggage than to help the drowning passen- ] Melville Bell's line writ ing'; Manseau's adaptation of the I. ENGINEERING AND MECHANICS.-Russian Torpedo Boat.. 2 en- c� 

gravings.-A Montgolfler Ram. By WASHIXGTO" JONES. 2 flgures.- gel's. French system of Duployc; the German, or " Gabelsberger" 
Improved Screw Cutting �lechanism. 4figures.-Steam In Water. Sev

.
eral points in con nection with the disaster stand out I system; and there's no telling how many others. The Sliver Mill. By M. P. Boss. The quicksilver pump system. tl A th th Crushing. The quicksilver pressure system. Amalgamation. Quick- prommen y. mong em, ese: For those who wish to be professional stenographers, we 

silver. Amalgam. Tensile strength of rods per square inch. Streng h 1. The ship sank with fatal rapidity, though said to have' should advise the adoption of some form of Pitman's pho­
of ropes. Rust joint cement. Valuable deductions from practical ex- had seven water tight compartments, not more than two nography, simply because it is the most in use, and so far perience. Excellent suggestions on both systems. with three plates of f d figures, and Information on cost, important points of economy, etc.- 0 which coul have been breached by the collision. appears to bc best worked out for reporting purposes. 
Harbor Illumination by Gas. 2. The undiscipl ined crew, as has so often happened before, The second question is even harder to answer; everything 

II TECHNOLOGY .-New Improvements in Platinotype Printing.-orlen- were a source of peril rather than a help to the passengers. depending on the manual capacity of the learner, his sense tal Style Applied to Fabrics, with 8 figures.-English Cheese Presses, 3. Though the sea was not rouoO'h the life boats were sadly of form, quickness, and retentiveness of memory, IJatience, with 2 6gures.-To Find Free Tartaric Acid in Wine.-lIow to Make 
Excellent Photo TransparenCies, with 2 flgures.-New Ways of Utillz- inefficient for the saving of the ]lassengers, owing to un- and other personal qualities. Probably not more than one 
Ing the Action of Alkalies and Acids on Textile Fabrics.-Cobalt Plat- skillful handling and the misconduct of the crew. out of evcry hundred yuung men that have'undertaken pho. Ing. -Emai l for Cast Iron.-Recovering Gold from Old C.tanide Solu-
tions.-ColoringRifie Barrels Brown. 4. The life buoys, though not generally resorted to, pre· nography or other short hand methods, has ever been able 

ill. FRENCH INTERNATIONAL EXHIBITION OF 1878.-Decorative De- served the lives of those who used thcm properly; among to report any considerable portion of an ordinary sermon 
tails of the Exhibition, with 4 engravings.-The Exhibition and its Jury. them the captain, who went down with the ship , and was or public address. It is something like learning Chinese; � -TheSpanishAgriculturaIPavilion,with full page illustration.-Finaie afterwards picked up, saved by his life belt. To several of few hundred words are learned quickly, hut after that the. of the Exhibltlon .-Food Products. Absinthe, eucalypslnthe, and var-
Ious liqueurs. Sirups and mIneral waters. French beers. The variety the p assengers, however, the life buoys served only to insure tax upon the memory is, to the majority, unsurmountable. 
of French foods, and the Ingenuity displayed In their preparation. their drowning; they were found floating head down, the In all forms of stenography words and phrases are hinted 

IV. CIIE�nSTRY AND METALLURGY.-Decipium. A New Metal from life belts having been fastened too low or too loosely. at, never written, and that system is the best which en-Samarskite. By M. DF.LAFO"TAI"E.-Volumetric Determination of Zinc.-Sulphuric Acid Chemlstry.-InfIuence of Vibratory Motion on A few practical observations suggest themselves. abIes the writer to suggest the most with the fewest motions. 
Solutions of Gases and Exploslves.-Pedesis.-Spurred Rye In Bread. a. In view of the ignorance of most men and women, Very skillful stenographers may "take down" perhaps 
-Testing Flour for Mineral Admixtures.-New Test for Alkalle •. -A with regard to the nature and use of life buo.vs, it would two hundred words a minute for brief periods; but that New Alkaloid.-New Mode of Determining the Melting Temperatnre of Sollds.-Chlorophyl. By A. H. CHURCH.-Absorptlon of Carbonic Ox- seem to be advisable to make it the business of the surgeon, does not imply the writing of so many words, or even the 
ide by Living Organlsms.-New Reagent for Carbolic Acid. purser, or some other of the ship's officers, to give at the tenth part of them. By skillful omissions enough is set 

V. ELECTRICITY, LIGHT, HEAT, ETC.-The Gramme Dynam<H!lec· beginning ot each voyage an exhibition of the proper use of down to suggest what was sp oken; and the success of some tric Machine for Producing Alternating Currents. I figure. -A New System of Elect,-jc Lighting, and New Form of Lamp. By Professors the life saving apparatus provided; to �e followed up by reporters in this line is really marvelous. It requires, 
ELIHU THOMPSON and EDwr" J. HOUSTOX. 2 figures.-How to make such special instruction as might be called for. The trouble moreover, a combination of mental and manual dexterity 
a Camera Lucida In Ten Minutes. 2 flgure •. -A Rustic Hygrometer. would n ot be great, and the advantag

'
e in case of accident that not one in ten thousand has or can acquire. But this I flgure.-New Telephone Transmitter. By P. DUMOXT. The Rings of Saturn. with 2 flgures. would be enormous. cannot fairly be called writing, since it is legible only to 

A Rece n t Visit to the Caves of Adelsberg. b. The crew of every vessel carrying passengers should be the one who does it, and even he cannot make out what 
VI. MEDICINE AND HYGIENE.-Peroxide of Hydrogen In the Blood. thoroughly drilled, in port and out, in the exercise of lower- is hinted at after the subject matter has passed from An attempt to explain the curative action of certain remedies In gen. eral use. By JOH" DAY. M.D. A paper read before the Medical 1'0_ ing and manning the ship's boats. It is not enough to as- memory. 

clety of Victoria.-Dlarrhea In Chlldren.-The Treatment of Ulcers sign officers and crews to the several boats; they must be The acquisition of the skill required to report even a slow 
with a Saturated Solution of Chlorate of Potassium. By T.M.ROCHES_ trained to execute promptly and surely the p articular work speaker involves so many conditions which cannot be de­TER, ;\l.D.-New Method of Deteetlng Arsenic.-Embalming the Dead. I figure. required; they must be made practically familiar with the

· 
termined without trial, that it is obviously impossible to an. 

VII . AGRICULTURE. HORTICULTURE, ETC.-Wheat Culture. How launching and handling of the particular boat they are to 
' 

swer the question put by so many correspondents. In any 
to raise twenty bushels per acre. A perfect growth of straw. Bone take charge of in an 

'
emergency, and this in all sorts of case, however, it will do no hurt to try thc system nearCf': 

dust or ground bones. Economy required. Land plaster, or gypsum . · • " . . d d f '1 Agriollitural life. Draina!<e. Kind of seed. Average production. ,
weather. In VICW of the wretched and slnftmg' matenal of, at hand. Success WIll bnng no great rewar ; an aI 11>7 

Cause.. of loss.-Seeds and Seed Planting. By CHAS. H. SRIX". I the crews of most ocean steamers,the need of repeated drills I will not be without advan tage. 
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AlIrIALGAlIrI FOR TOOTH FILLING. and nothing more is required to keep the work dry than a . KEOKUK, Iowa, November 20, 1878. 

So long as the filling of teeth with gold remains a tedious 
and painful operation, the public generally, since they have 

napkin or a roll of paper. But 1I0t on ly am I convinced ADMIRAL JOHN RODGERS: 
that amalgam, in respect to usefulness and durability, may .... I take the liberty to orrer you a sketch of an observation to bear the pain, will naturally prefer the employment of , in any case be as good as gold ; I am equally certain that in , on the moon, taken November 12, hour 8 :30 evenin!!:, seen plastic fillings, if such fillings can be made to do reasonable some cases it is superior, and for the reason I have men- .-

I by me, my son, and several gents who were present, at the service. Can they? I tioned, of its more kindly contact and healing qualities in . town of Oskaloosa, Iowa, about latitude 410 3()1-what I On this point the professional world is sharply divided, I con nection with soft dentine. As a mechanical stopping, supposed to be an eruption of a volcano. It was only seen onc school of dentists holding that nothing but gold should where a tooth is much weakened by the loss of substance, 
he used in any case, the other that cbeaper and more easily amalgam brings no strain as gold does ; on the contrary,it be- for one h

th
alf hour 
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h
inch teles.cope, as P

d
lain 

. d fill ' . . t 'f t I b b' d ' d . . M h as any 0 er moun am scenery m t e moon IS seen an of IIIsel'te mgs are III many ms ances, 1 no a ways, etter comes a m mg an supportmg protectIOn. uc of the th I I Id l"k h h . ' .  
than gold. So marked a difference in professional opinion solid substance of teeth is often cut away to secure the: e sam

I
e co �r. wou

tf I
I
I 

e to ear
b
w

d,at you thmk of It. 
. f . ,  ld b . ' b . . f I remam respec u y your 0 e t servant on a pomt 0 such vItal Importance wou e a profeSSIOnal, etter msertIOn 0 gold that would be unnecessary for amal- ' , 

J H disgrace, were it not for the circumstance that the human I gam . Any one with strong masticating organs can' chew .OHN AMMEiI. 

mouth presents conditions so variable and uncertain that it : up ' a gold coin ; so, the most perfect gold filling, when 
IS Impossible to decide in many cases whether the success I made a projecting portion of a tooth, and subjected to se­
or failure of an operation is due to the skill of the dentist: vere mastication, will spread and finally break away. Amal­
or Ins lack of it, to the nature of the filling, to the organic! gam has a greater power of resistance, and in many such 
life and condition of the patient's teeth, to the character of cases will prove the most serviceable grinder. " 
the local secretions to which the work is subjected, or to It is but fair to note that in the same number of the Dental 
other complications impossible of detection or control. Oosmos, Dr. William H. Truman, of Philadelphia, critically 
Some salIvas seem capable of di�solving anything; other reviews the question of amalgam fillings, and arrives at con­
mouths will hospitaLly receive fillings that could not he clusions much less favorable to their use, though he is far 
trusted at all under the conditions usually prevailing ; and from condemning their use under all conditions. The ma­
even in the saree mouth variations in the patien t's general t.erials proposed in place of gold will no doubt amply repay 
healt.h may cause the sudden failure both of filled teeth and by increased durability any extra care in their preparation 
of previously sound teeth, that have successfully stood the I' and insertion ; but they all, he thinks, have inherent defects 
test of years of usefulness. which witI have to be overcome before they can be called re-

Such being the case it is not surprising that dentists of : l iable. . They have their place, and probably have not been 
equal intelligence and skill should be found in opposition. : used as much as they might. Nevertheless, " gold has been 
Prohably the question of gold t'erSllS amalgam will remain used too long, and with too m!lch success, to be abandoned 
in professional chancery until some lu()ky inventor hits upon before a better method is at hand. We would ask every 
a compositIOn approximating dentine and enamel in physi- professional brother before accepting the teaching and adopt- I Fig. 2.-APPEARAlITCE OF Fig. 3.-APPEARAlITCE OF 
cal properties, with the ability of pure gold to withstand ing the practice of this new departure, to reflect a moment THE ER.tJPTIVE STREAKS. THE ERUPTIVE STREAKS. 
the action of every possible food or drink or buccal secre- on the past, and see how often theRe tidal waves have swept (As descrIbed by Mr. Hammes.) (As described by Mr. Hammes' son. 
hon. Meantime it is interesting to watch the shifting as- over the profession. At one time it is arsenic, at another [Reply.] 
pect of the profe�onal battle-provided one is not called amalgam ; twice sponge gold has rolled over us, leaving U. S. NAVAL OBSERVATORY, t 
upon to decide up�n a filling for his own failing teeth. many an aching void ; and no doubt the indiscriminate use Washington, November 23, 187f1. f 

A forceful argument in favor of the use of amalgam un- of the mallet and cohesive gold, the reckless building up of DEAR SIR: Your report of what you saw on the 12th of 
der many condItions appears in our excellent contemporary, teeth without regard to their position or character, has done. this month in the moon is very interesting, so interesting 
the Dental Oosmos for December, from the pen of D. Van much to secure this idea the warm reception it has met." I that tbe fact will not be received by the astronomical world 
Denburgh, of San .I!�ral1cisco. The writer was educated in Accordingly, Dr. Truman advises caution before cutting : without the closest scrutiny. Your observation will be at-· 
the Parmly, Harris, and Westcott school of opinion that loose from so faithful and well-tried a friend and risking tributed to some chance dust on the glass, or to some error 
amalgam was untit for tooth filling. His use of it began in i professional reputation on "the uncertain ground of plastic' in adjustment, or to an accidental light reflected from some 
little faith or hope that it would prove serviceable ; and the' fillings." The fault may lie with the operator, and not with I neighbor's window, or to some other source of error. 
fact that amalgam had w on a place of usefulness in his prac- the material used. I Therefore please send your observation in full, with the 
tice is accounted evidence of its merits. He says : "Many • 4.. • signatures of the gentlemen who saw it with you; and also 
of my own teeth were filled by C. A. Harris, of Baltimore, AlIT ACTIVE VOLCAlITO IIi THE lIrIOON. I the certificate of some well known person, governor, mayor, 
thirty years ago. A few more in the half dozen succeeding For many years the opinion prevailed that the moon had U. S. senator, or other, stating something about the gentle· 
years were filled by Amos Westcott, of Syracuse, N. Y. long sinc� arrived at the stage of physical quiescence : that men who sign. 
One alone of these fillings failed , and that repeatedly w ithin it was, in short, a dead planet. Neison, in his admirable. I presume you, as a man of the world, will understand 
the first half dozen years. I would not have the tooth ex- work on the Moon , takes strong ground against this opin- I this : that new facts are received in astronomy with extreme 
tracted, as advised ;  and, after having the decay excavated, ion ; and the drift of later observation has been to indicate: caution, and that in publishing such things, one must take 
I prepared a putty of tin, silver, and quicksilver, and my- care to give all his grounds for so doing, and leave no means 
self placed it in the cavity of the unfortunate lower molar of verification untried. Very truly yours, 
tooth. For more than twenty years it has done me as good JOHN RODGERS, R. Admiral . Superintendent. 
service as its brighter neighbors. But the point of interest Mr. John Hammes, Keokuk, Iowa. 
is, that it has done this where gold skillfully used had failed. [Testimonials.] 
After a year or two of good conduct by this amalgam fill- CITY OF KEOKUK, Mayor's Office, December, 2,  1878. 

ing, I began to feel some interest in it, and in various ways John Hammes is well known in this city, and bears the 
in my laboratory to test some amalgam mixtures. reputation of an honest and reliable man. 

"I occasionally filled in some mouths (where I might have JOHN N. IRWIN, Mayor. 
opportunities afterwards to watch it) some dilapidated tooth J. C. PARROTT, P. M. 
tl I Id tl . h b t t d ft 1 R. ROOT, Dept. U. S. M. Ill. WOU 0 lerWlse ave een ex rac e , some so or poor y W. T. RANKIN, Ass't U. S. Attorney. 

• I •• " 
EXPIRING SUBSCRIPTIONS. 

cared for teeth that fillings of any kind were least likely to 
preserve, and some difficult cavities that were hard to fill 
sat isfactorily with gold. With such a beginning 1 went on 
experimenting, test ing, and comparing, and now, after twen- 'The next number will terminate the present volume, and 
ty years, I still use it, and nearly as often as I lise gold." with it will expire several thousand SUbscriptions. We never 

The mixture used by Mr. Van Denburgh is composed of Fig. I.-SUPPOSED VOLCANIC ERUPTION ON THE KOON. · force our journal upon any one who does not wish it, or who 
coin silver, 4 parts; t in ,  5 parts ; and mercury, q. 8. The tin (Seen by Mr. John Hammes, at Oska!oo.a, Iowa, November 12,1878,8:30 does not feel it to be money well laid out ; hence we apply, 

P.M., civil time.) I in all cases, the strict business rule of discontinuing the is added to prevent the shrinkage experienced w ith an amal-
gam of silver, and to form a mass suffici2ntly hard to resist at least the probability of the progress of active volcanic paper when the term paid for runs out. This we think is the 

changes during recent years. In one instance, at least, a ! best plan. mastication. The amalgamation is a matter requiring great 
cltre and skill, and thorough washing with alcohol is essential. large crater has disappeared, apparently by filling from We believe that the SCIENTIFIC AMERICAN has been worth 

In the earl ier years of his use of amalgam, Mr. Van Den. within ; but hitherto no astronomer has been fortunate during the past year more than it has cost any one of its 
enough to witness anything like an eruption. subscribers-indeed, it is almost a wonder to ourselves as burgh thought he occasionally observed so much superficial T oxidation, as, after a considerable time, to injure the edges he correspondence below puts this question in a novel we glance over the pages and see the number of expensive 
and most interesting light. The observation of Mr. Hammes oriainal illustrations it contains, how we have been able to of certain fillings, and produce a crevice that favored the "'-

renewal of decay ; but longer experience has taught him seems to confirm the growing opinion of the best of our give a weekly journal of the size and quality at so Iow a 
living selenographers that the moon is far from dead ; and price. We are anxious to increase our circulation, and we that the fault was his own in unskillful preparation and use from the nature of his occupation the probability of his know that thousands more would be glad to take it, if some of the material. He believes now that amalgam will resist b . . 1 d b ' th d' t t f h' . t . ,  . emg mls e y any error m . e a JUs men 0 IS ms ru- one would but in vite their attention to it. No other journal all destructIve agents m the mouth as well as any dentme or t 'd t 1 fl t' th l'k Id t b • • I men , acCI en a re ec lOn, or e 1 e, wou seem 0 e has had better friends in this respect '.han the SCIENTIFIC enamel can do ; but a cautIOn may be necessary to the mex- l' h Th f t h tl 

• 
d t' 1 t d . . . .  very s Ig t. e ac t at Ie suppose eMlp IOn as e , or AMERICAN. We feel grateful for all the solid interest which perICnced, not to use so much or so httle qUIckSIlver as to h d f h If h b tl t t d'ff t . . . was watc e , or a an our, y a eas wo I eren has been shown to us in this respect, and we honestly believe make It crumble under mastICatron ;  or to attempt to use the b till ed h l'k l'h d f . , . 0 servers, s more r uces t e l e I 00 0 error. that those new subscribers who become patrons of the paper mIxt ure m any case after It may be perceived that the har-

dening process has begun. If this process be once inter- U; S. NAVAL OBSERVATORY, t through the solicitation of some of our old friends and sub-
f d 'th h h '  '11 b . Washmgton, December 4, 1878. f scribers will receive the thanks of the new patrons for di ere WI ,t oug It WI e renewed in a degree, no reh- . . . . 
ance can be placed upon the mixture. A good amalgam fill. To the Editors of the 8cientijie Amerwan: . ' re�tmg t�elf attentIOn to the pap�r. The publishers cer 
ing will not stain any tooth. That anything hurtful to the I inclose a correspondence in relation to a volcano m the tamly WIl l  be grateful to all such fnends . 

. ..... 

produced from it in the mouth seems to him the most fan- Mr. Hammes wntes to me that he travels around the QUICXLDIE AS A SUBSTITUTE FOR BLASTING POWDER. 
most delicate or diseased organization can be found in it, or I moon . . 

dfnl nonsense. Any quantity
' 
of t.he metal that might be country with his telescope, showing th? moon and p la�?ts Un slaked lime compressed in to cartridges, or used loosely 

placed in the mouth would not probably lose by trituration i to. colleges and schools, and that he IS �erfectly famIII�r and well tamped down in the hole, using water or other 
or chemical action a perceptible amollnt of any or all of its i WIth the appearance of the moon, and wIth the use of hIS liquid to saturate and expand it, is now proposed for use in 
ingredients in a lifetime ; and even if such loss were to ' I instrument. . 

. fiery coal mines. It is.,·claimed that the advantages to be 
occur in any way or form he knows of no reason to Sllp- The crater seen by Mr. Hammes seems to be, from hIS derived from its use are economy in the production of coal; 
pose that it would l)e burtfui if taken into the stomach. drawing, in the vic�nity of Baco, Barocius, �nd Nicolai, as making less slack than by using ordinary blasting powder ; 

As regards durability, Mr. Van Denburgh believes that, these names are given on Beer and M!\dler s Map of the lives of colliers are in less danger; the breaking or shatter-
properly prepared amalgam. skillfully inserted , provides aSJ Moon. ing of coal back of the charge-which is especially charac-
lasting a fill i ng as can be made with gold, and its advantages Very respectfully, yours, teristic of the use of gunpowder-is avoided ; and the qual 
in saving t ime and pain are very great. He says: JOlIN RODGERS, ity of the atmosphere is rather improved by its use than 

"Five minutes are sufficient to insert auy amalgam filling, Rear-Admiral, Superintendent. otherwise. 
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THE NEW OTTO SILENT GAS ENGINE. 
This 'engine is the latest and most complete of thermo­

dynamic motors. In it a sustained'pressure is utilized on 
the piston by a quick combustion-a feature which was the 
lacking clement in the previous forms of explosive engines. 
TlIe following explanation will suffice to make clear the es­

sen tial features of this new contrivance. 
Instead of the usual explosive mixture of gas ami-air, used 

up to the present time in explosive engines, a diluted mix­
ture containing more air than the complete combustion of 
the gas should require, is introduced in the cylinder by the 
first outstroke of the piston ; in the following in stroke this 
charge is compressed to a certain degree, and at the end of 
the st roke is ignited by slide lights. 
By this manner of compressing a 
diluted mixture, which, at ordinary 
atmospheric pressure would enter 
into combustion too slowly to pro· 
d uce any useful effect, the particles 
of the gases having been brought 
more within the range of chemical 
attraction, will produce a combus­
tioll quick enough to develop the 
maximum pressure at the beginning 
of the stroke. Such a compressed 
weak or diluted mixture will burn 
more slowly than one containing a 
higher percentage of gas, while the 
heat resulting from the combustion 
is imparted to the non-combustible 
portion of the mixture, expanding 
it and giving that sustained pres· 
sure, before alluded to as a desira­
ble feature, to be transformed with­
out jars or shocks into useful work. 
The mechanism may be more fully 
comprehended by reference to the 
accompanying engraving. 

The gearing of the engine is ope. 
rated by a shaft running longitudi­
nally with respect to the cylinder. 
Motion is imparted thereto by con-
ical wheels from the crank shaft in 
such manner that the latter makes 

--

two revolutions while the former makes one. The shaft 
actuates the slide by one crank and onp. connecting rod, and 
by means of this slide, the functions of giving inlet to gas 
and air, and of igniting the charges each at the proper in­
stant, are performed . This slide works with its inner side 
against the cylinder head, and with its outer side against the 
face of the slide cover or cap, which is pressed by springs 
against it, and furnishes an equilibrium against the pressure. 

An arrangement that acts as an automatic regulator of the 
amount of fuel consumption in relation to the amount of 
work thrown on the engine is the combination of the gover­
nor and the valve-actuating mechanism, which maintains 
a constant speed whether the engine is working full power 
or with no load, while the number of effective strokes, or 
of combustible charges taken in per minute, will vary ; so 
that when the engine 

runs idle, it will have 
one revolution only for 
four revolutions of the 
gearing shaft, while a 
charge of gas and air 
is introduced ; but 
while doing the full 
work, gas will be ad­
mitted by the governor 
on each revolution of 
this shaft. Besides 
the advantage derived 
therefrom,  with respect 
to economy, tbat of 
not having the speed 
slacked down when 
work is thrown on, or 
having the engine run­
ning away when some 
is taken off, will often 
be of importance when 
the work requires a 
varied and constantly 
changing amount of 
power, as in the case of 
hoisting, etc. 

'l'he exhaust of the 
engine is operated by a 
lever and a cam moving 
the escape valve. Two 
automatic oil cups on 
top of the cylinder, 
moved by a small shaft 
and pulley, as soon as 
the engine is running, 
deliver a certain num­
ber of drops of oil to 
the slide valve and the 
cylinder and piston , 
and thereby the only 
attendance left for lu­
bricating has been al­
most entirely confided 

J titnt if i t  �tltt t i t au. 
to the  engine itself. An automatic arrangement i s  further­
more provided to stop the inlet of the gas, in case the engine 
should stop accidentally and thereby waste the gas that 
might escape should the engine stop in the position where 
the gas valve would be open. 

The total cost of running may be said to be represented 
by the expense of the gas , and as the quantity of gas required 
for the. " Otto " has been reduced materially, as compared 
with former gas engines, the expense has been made very 
low as a total. From a correspondence in the London En­
gineering the consumption appears to be 21 '5 cubic feet pel' 
hour per indicated horse power, which would give, at our 
priees for gas of $2 to $2. 50, a cost of 4'3 to 5 '4 cents, and 

THE OTTO SILENT GAS ENGINE. 

where special mtes are given for gas consumed as fuel, the 
cost would be less. By reason of the cut-off arrange­
ment, the above gas consumption is, however, seldom 
reached in practice, the average cost being often only 0 '25 or 
0 '5 of the above maximum rate. The safety of gas engllles, 
which leave insurance policies unaffected, the saving of time 
in their handling, from their general convenience, and their 
complete cleanliness, do away at once with a great number 
of small expenses and Items of trouble, and will therefore 
leave the balance of all expenses very much In favor of gas 
engines. Their peculiar advantages make gas engines highly 
suitable for use in printing offices, where generally from 2 
to 7 horse power are required. For hoisting in stores and 
warehouses on account of their constant readiness, complete 
safety, and little attendance, engines up to fifteen indicated 

THE DIAMOND PAPER CUTTER. 

horse power have already been largely and successfully ap­
pl ied, as well as for other si milar intermittent work, as the 
runn ing of electro-magnetic machines, ventilating of public 
halls ,  theaters, etc. Even in large industrial establishments 
gas engines have been used to run single machines at night, 
for which the principal engine could not be kept mnning, 
and as a reserve engine that can be started at once in 
case any accident or breaking should occur in the regu­
lar power, and require an expensive stoppage, might be 
found very valuable help. 

To gas companies the Otto silent gas engine opens a new 
field for the use of gas, so threatened by the last 'ad­
vances of the electric light and Mr. Edison's promises, 

as to become the cause of anxi­
ety to gas stock holders. By the 
moderate quantity of gas that the 
new gas engine requires, gas com­
panies have a means of bringing the 
question of gaseous fuel , in course 
of a little time, to a practical solu­
tion ; and when the elcctric light 
shall be turned on and off in pri\'ate 
houses, as the gas is now, the gas 
companies will supply thei r pro­
duct in larger quantities, during a 
longer time, and at a much cheaper 
rate for fuel and power. 

The engine, as shown in the mus­
tration , is designed by Messrs. 
Schleicher, Schumm & Co. , engi­
neers and machinists, 3045 Chestnut 
street, Philadelphia, which firm con­
trols the sale of the Otto gas engine 
in this country. 

--------. • .  --------
• 

A HUlDa n e  Dog. 

Two gentlemen who were passing 
a house in Worcester, Mass. , re­
cently, were attracted by a large 
Ne wfoundland dog, which kept 
running toward them and then re­
turning in the direction of a pond 
in the grove, where something 
was evidently wrong. They fol,· 

lowed the dog to the pond, where they found another dog in 
the water and unable to get out. His front paws were on 
the curbstone, but he could not get sufficient hold to draw 
himself up. He was nearly exhausted, and would proba­
bly have been drowned had not the gentlemen assisted him. 
The dogs showed their gratitude in unmistakable signs. 

.. 1 8 . " 
I T is the intention of the publishers to make the SCIENTIFIC 

AMERICAN, during the coming year,better, handsomer, more 
useful, and more interesting than it has ever been before. 
In the way of illustrations, we have in progress of execution 
some choice original subjects for the n ew volume. 

• I . .. .. 
THE DIAMOND SELF-CLAMP PAPER CUTTER. 

The accompanying engraving shows a new paper cutter 
manufactured by the 
Howard Iron W orks,of 
Buffalo, N. Y. , under 
E. Schlenker's patent. 
These machines are 
made in various sizes 
ranging from 32 inches 
to 62 inches. They are 
well designed and 
strongly built, as will 
be seen from the en­
gradng. The machine 
cuts any size of paper 
or card rapidly and 
smoothly, and is pro­
vided with an automa­
tic clamp for holding 
the paper, whieh is ap­
plicable to al l  thick­
nesses without adjust­
ment, and its pressure 
on the paper may be 
varied from 50 to 5,000 

Ibs. The clamp is pro­
vided with an indiea­
tor that marks the cut­
ting line on the paper. 
This improvement, it 
is stated, is possessed 
exclusively by this ma­
chine. The knife hilS 
a positive motion and 
quick return. The table 
is provided with wood­
en cutting sticks, and 
is divided into lines, 
squares, and inches. 

This machine took 
the first premium at 
the Centennial Exhibi­
tion, and is used by 
many of the first print-
ers and stationers in 
this country. 
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AltATEUR MECHANICS.-DRILLS AND DRILLING. 

An ordinary flat drill for most purposes will answer nearly, 
if not quite, as well as a twist drill. It is not a difficult 
matter to make them, since we have such reliable material 
as Stubs' steel wire of every size. The best form of flat 
drill for general purposes is shown in Figs. 1, 3, and 4. It 
is made by milling or filing the opposite sides of the wire, 
so as to form a bit or blade having a thickness equal to about 
one fourth of the diameter of the wire. The angle of the 
point should be 90·, and the angle of its cutting edge about 
45°, for most uses. For a drill for very hard substances, 
these angles may be more obtuse. 

Having formed the drill, it should be hardened by heating 
it to a low red and plunging it straight down into cool (not 
cold) water. In case of a very small drill, it may be held in 
the flame of a gas burner or lamp in a pair of spring nippere 
over a vessel of water. W hen it attains the required degree 
of heat it may be dropped into the water. 

To temper for most cases the drill, after being brightened 
on an emery wheel or piece of emery paper, is heated ; if 
it is a small one, in an alcohol or gas flame, until its color at 
the point runs down to a brOWlllsh yellow verging on a pur­
ple. If the drill is very large it may be heated over a forge 
fire, or over a heavy piece of red-hot iron. If the drill is a 
very small one. it may be hardened and tempered at one 
operation by heating to a low red heat and plunging it im­
mediately into a piece of beeswax. 

If it is desired to have the point of the drill very hard, 
without being liable to breakage, its temper may be drawn 
by holding its point in pliers, as shown in Fig. 1 , while -the 
main portion is held over a gas flame. The cool j aws of the 
pliers prevent the point from becoming heated. 

Another method, applicable to larger drills, is to employ a 
notched block of lead, as shown in Fig. 2. The drill in this 
case is driven a 8\1.ort distance into the lead before it is bard­
ened ; then, as it is tempered, it is replaced in the lead to 
preserve the hardness of the cutting edges while the temper 
is drawn in the other portions. 

When a drill is hardened by immersing its point in mer-

TEMPERING. 

cury instead of water, it acquires a diamond-like hardness. 
The point of the drill just described is shown in perspective 
and in section at D in Fig. 3. The drill, F, is similar to the 
drill, D, the point of difference being a half round groove 
along each face adjacent to the cutting edge. This device 
gives the cutting edge a more acute angle, which is desira­
ble for some kinds of work. G is a straight drill having 
concave or fluted sides, and E is the well known twist drill. 
The drills, G E, are shown in cross section in the central 
figure. Twist drills of recent manufacture have a central 
longitudinal line, which locates the 
point in grinding_ 

The best rule for grinding twist 
drills is to preserve, as nearly as 
possible, the original form. The 
ordinary pin drill, H, is used for 
counterboring, a hole being first 
drilled to receive the pin. The:drill, 
I, is employed to give an ornamental 
appearance to plates in which pivots 
or small shafts are journaled. as in 
clock work. The bottoming drill, 
J, has three cutting edges, one upon 
each side, and a central transverse 
one connecting the other two. This 
drill , as its name indicates, is de­
signed to make a flat bottom in a 
drill hole. 

The pin drill, K, which is shown 
in side and end views in Fig. 6, is 
first carefully turned and afterward 
milled with the rose bit, L, produc­
ing the cutting points or lips, which 
are afterward beveled with a file. 
This drill is used for boring large 
holes in sheet metal, a small hole 
being drilled first to receive the pin. M is an expansion drill 
for the same purpose ; its construction will be readily un­
derstood from the engraving. The spindle is mortised to 
receive the tool carrying arm, which is secured in  the mor­
tise by a key _ The lower end of the spindle is bored to receive 
the drill, which also forms the pin for guiding the cutter. 

Jettutifi t !tutri tnu. 
While universal chucks are recommended for holding drilling irregular work. This plate should have several per­

drills, another form of chuck, shown in Fig. 4, may be used forations for receiving pins, for preventing the work 
with equal advantage. It consists of a main portion, A, from slipping. For supporting cylindrical objects to be 
which screws on the lathe spindle, and has a tapering drilled transversely, a fork, R, is inserted in the tail 

J) UFi1;3. 
� 

FORMS OF DRILLS, 

spindle. 
As to the matter of drilling, little need be said, as nearly 

everything must be learned by experience ; however, a few 
points may be mentioned. The work should be carried for­
ward with a regular and not too heavy pressure. The speed 
of the drill will vary with the material being worked. For 
steel , wrought iron, and copper, the speed should be slow ; 
for brass and cast iron, it may be quite rapid. In drilling 
steel or wrought iron, oil is the best lubricant for the drill ; 
in drilling glass, the drill should be wet with turpentine. to 
which gum camphor has been added ; the drill may be used 
dry in drilling brass and cast iron. M. 

• (II • •  
Novelty In Cleaning Iron Scraps. 

An English inventor proposes to utilize tin plate and 
terne plate scrap by employing a centrifugal apparatus, so 
arranged as to permit of the scrap being readily placed therein 
and withdrawn therefrom, and of receiving a central fire for 
heating the scrap. The rotating cylinder or drum of this 
apparatus is fitted with a cage, which is packed with the 
scrap intended to be utilized, and in the center of the cylin­
der and of the inserted cage is a chamber for the fuel. 

When the cylinder is charged and the fuel ignited, a rapid 
rotary motion is applied to the cylinder and its contents, 
and an indraught of air to the ignited fuel is thus produced 
and maintained. The heat thereby generated is caused to 
impinge upon the scrap and raise the temperature of the 
mass to a sufficient height to fuse the coating metal. 

The effect of the centrifugal action is to discharge the 
fused metal in the form of spray into the casing of the ap-

. . •  '1 paratus, and to leave the iron in a clean state. 
threaded end for recCIvmg the milled nut, B. The threaded , The cage containing the scrap is then to be removed and 
end is split to admit of its contraction as the nut, B ,  is replaced by another charged with fresh scrap, and the oper­
screwed on. The part, A, is bored longitudinally to receive ' ation may then be repeated. Instead of using a central fire 
sections, C, of iron or steel rod. To prepare this chuck fur i the heat may be supplied from an adjacent stove. This 

DRILL CHUCK. 

holding drills, the pieces, C, arc inserted in the chuck, cen­
tered with a pointed tool, and are drilled with the drill with 
which they are intended to be used. They are then split lon­
gitudinally with a saw for about three fourths their length . 
The pieces, C, when once prepared, will always answer for 
the same sized drill ; they may also be used with an ordi­
nary chuck having a set screw. 

The fluted countersink, 0, may be classed among the 
drills ;  its special application is to form the centers of arti­
cles to be turned. It has the same form as the lathe centers, 

LATHE, WITH WORK SUPPORT. 

and makes a truly circular conical hole, providing the num­
ber of flutes or cutting edges is odd. 

Every lathe should be provided with a plate, or drill rest, 
P, fitted to the tail spindle, for supporting plain work while 
drilling it. The lathe should also have a hinged or pivoted 
rest, Q, which may be clamped at any desired angle for 

L 

DRILLS AND ROSE BIT. 

will permit of the temperature being nicely adjusted to suit 
the work in hand, and thereby prevent the volatilization of 
the metal, as, for example, when zinc is required to be re­
covered, or otherwise injuring the substance under treat­
ment. The scrap iron thus cleaned is in a fit state for work­
ing up again into plates, or to be used for bottoms for pud­
dling furnaces. 

. . . . .. 
Recent E n gineering Inven tions. 

Mr. Samuel G. Martin, of South Amboy, N. J. , has de-
vised an improved Steam Steering 
Apparatus, in which a steam steer­
ing mechanism and the ordinary 
hand steering mechanism are com­
bined in such a manner as to enable 
either to be used alone . whenever 
desired, without interfering with 
the action of the other. 

Mr. James Manes, of New Haven, 
Conn. , has patented an improved 
Process and Apparatus for Manu­
facturing S u i  P h u r i  c and other 
Acids, and for extracting volatile 
matters from ores and other sub­
stances. It consists in a revolving 
roasting chamber and a partitioned 
condensing chamber of novel design. 

An improved Ore Washer has 
been patented by Mr. Theophilus T. 

R Allen, -of Denver, Col. The object 
of this invention is to provide a sim­
ple and effective gold washer, which 
will operate automatically and may 
be easily cleaned. It consists in an 
arrangement of gratings, sluices, 
rimes, and spiral jets, the construc­

tion and operation of which cannot well be described with­
out an engraving. 

Mr. Louis Leypoldt, of New York city, has devised a Raii� . 
road Rail composed of outer steel plates, inner iron plates, 
and central strip of lead, the metallic strips being sepa­
rated by layers of leather or similar material. 
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The Interna&lonal Dairy Fair. 

-
THE FAIRBANKS PRIZES. I British subjects until a treaty was entered into authorizing 

Cheese factories and creameries in practical operation Messrs. Fairbanks & Co. , the scale makers, are used to it. Thus for more than two years these privileges have been 
constitute a special feature of the Dairy Fair in this city, winning prizes ; yet their experience at the Paris Exhibition I withheld, or, if not, they were granted in violation of the 
beginning December 2. and continuing through the week. must have been a surprise even to them. Seven medals, in ruling of the head of the department. 
Three hundred gallons of milk and twenty-five gallons of as many different classes, constitute a victory as unique as Meantime a convention was entered into to meet thc exi­
cream are required for these operations. The entries of it was honorable. Their honors embrace three gold medals, gency, and the resulting treaty, which was framed by Minis­
butter and cheese, each over 200 Ibs. in weight, exceed two of silver, and two of bronze. One gold medal was re- ter Pierrepont and Lord Derby, was promulgated by the 
1 ,000 , and the single packages will reach 10,000 . One ex- ceived for their general exhibit ; their scales received one gold, President last July. A question immediately arose as to 
hibit is  a cheese weiihing 1 ,500 Ibs. A large display of two silver, and one bronze medal ; the improved type writer i the validity of the British trade symbols registered previous 
blooded dairy cattle and dairy implements and machinery won a gold medal ; and the oscillating pumps, for which the to Mr. Chandler's decision, and that question has remained 
add to the interest of the fair. company are world agents, received a bronze medal. It is undecided to this time, when a registration of the mark of 

The secretary has given the following statistics with re- I through the skill and integrity of houses like Fairbanks & George Westenholm & Son, the well known Sheffield cut­
gard to the importance and rapid growth of the butter and ·1· Co. , that the high rank of American manufactures has been lery firm, was allowed, thereby recognizing the former in­
cheese trade : achieved ; for such products not only compel admiration sufficiency of all others of its class. The Patent Office 

The production of butter and cheese as specialties began ahroad but rivalry at home. Every article of sterling merit, officials have determined to make the best of a bad job by 
in the eastern part of this State scarcely thirty years ago ; like the Fairbanks scales, raises a standard in its department , registering all such marks without further fees under the 
thence it extended northward and westward. until it has be- I of manufacture which all other makers must strive to equal heading of office errors. 
come the leading industry of the State. In Pennsylvan ia, ! or their success is impossible. The whole country is bene· , This decision is thought to affect t he interests of some 
the best counties are devoted to dairying ; the northern part · fited, both directly and indirectly, by such victories iu in- ' three hundred British subjects whose goods are sold in our 
of Ohio makes it a specialty, several counties of Michigan, dustrial competition. markets. though no large interests will be sacrificed if the 
all of northern Illinois, the best sections of Wisconsin, and • • • I • parties concerned take proper steps to protect themselves. 
portions of Iowa, give almost exclusive attention to making NEW CUTTING NIl'l'ERS. .. , • , .. 
butter and cheese. Colorado has established several cheese Cutting wire by means of the ordinary cutting pliers is an 

A Warn i n g  to Ama teur Ch emists. 
factories, and California within ten years has changed from operation often requiring the entire strength of both hands, 
an importing to an exporting State in these articles. Fifteen making it a difficult matter under some circumstances to use A recent fatal explosion of an oxygen retort in Lon don 

f calls Ollt the fact that two other accidents of the same naturc years ago, Chicago merchants obtained their supplies of � topl 0 this description. Any one who has used cutting 
cheese from the East ; While at the present time one hundred nippers has §een the necessity of an easier means of doing have occurred w ithin a few years. In both these cases 

h· k' d f k T . . binoxide of manganese w as used as the source of the gas, millions of pounds pass through that city for Ne w York an- t IS lD 0 wor . he accompanymg engravmg represents 
nually. Canada within a brief period has become our com- I a new form of cutting nippers which seem to fulfill the re- and it was afterwards discovered that the oxide was adul· 

. I d . . terated , in one instance with soot, in the otber with anti-petitor in the English markets to the extent of 80 ,000, 000 qUirements. t was recently patente ID thIs country and in . . . 
lbs. yearly ; while she formerly bought of us. With the ex- Europe by Mr. Thomas G. HaM, of New York city, and is mony �ulpll!fle, m�k.lI�g mlxtur:s as . dangerous as gllnpow· 

eeption of the States mentioned and a few counties in Ver- I manufactured by the Interchangeable Tool Company, 71 1 der under the �ondltlOns reqUired ID the. manufacture of 

.... t d N J th . d f tl U ' d S i Broadway New York oxygen. As thIS compound of manganese IS very frequently ."on an ew ersey, e remam er 0 Ie mte tates ' . . . , 
b th th d Th t· S th ' I' d used m the product IOn of oxygen for experImental purposes, uy more an · ey pro uce. e en Ire ou IS supp Ie . ,  
f tl " t . d th W t ID the class room and elsewhere, It should always be tested rom lIS Cl v� an e es . ·  Fig. Z d . 

Th 1 -
-f· tl 1 d d . h U . d S beforehand for such a ulteratlOns. e va ue 0 Ie an an cows III t e mte tates em-

ployed in furnishing milk, butter and cheese is not less than 
$1 .300 ,000 ,000 , or the sum of nearly half the national debt, 
at its highest point. Over three tpousand factories are en-

�1ln'2�lrtrlUlrill!t. 
---------------- -----------------

gaged in the manufacture of these articles and tens of thou- C. E. Andrews & Co.'s Baking Powders. 

sands of private dairies besides ; more than one quarter of To tlte Editors of tlw Scientific, Ame,'z'erU! : 

each are in this State. One manufacturer in Western New In your issue of the 16th ult. , was a communication by 
York State has over forty factories ; others in different sec. Henry A. Mott, Jr. , in which our name is nsed in a manner 
tions have from live ' to thirty each. Different firms in this calculated to mislead the public, by saying that tlw baking 
city handle from $2 ,000 , 000 to $3,000 ,000 worth of cheese I powder manufactured by C. E. Andrews & Co. , of MiIwau-
and butter annually. kee, Wis . .  contained ingredients unhea l thy and in.iurious. 

The production of cheese is estimated at 350 , 000 ,000 lbs. If the analysis given meant our oldest baking powder, known 
per annum, and of butter about 1, 500 ,000 , 000 Ihs. ; of the under the brand of Pearl, and that it contained no  cream 
former 130. 000, 000 Ibs. will be exported this year and about tartar, we now propose : If any chemist in New York, or 
25 ,000 ,000 Ibs. of the latter. The value of the two is about elsewhere, will sclect with lIS, wherever sold, a numller of 
$350,000 ,000 , or $50, 000 ,000 more than the wheat crop of the one-pound, full-weight cans of our Pearl Baking Powder, 
country ; three times more than the oats crop ; four times that we may be confident that the labels have not been 
more than the potato crop ; one seventh more than the hay broken and the powder tampered with, then we will select a 
crop ; one third more than the cotton crop, and but one fifth chemist, and the two to select a third, and then upon analy-
less than the corn crop. The number of cows in the United sis, if they declare that the analysis then g iven corresponds 
States is over 13, 000 ,000 ; which is six times the uumber in with that given in your issue of the 16th ult. , under the am-
Great Britain, over twice th� number in France, two and a biguous title of " The Baking Powder, " and that the Pearl 
half times more than in Prussia, and more than in the coun- does not contain cream tartar, that biscuits made from it  
tries of  England, Ireland, Scotland, Wales, Denmark, Nor- })ct.:/lM.N r. would be injurious, then we are ready to pay upon demand 
way, Sweden, Ru�sia. Finland, Austria,  Hungary. and t;wit- any amount previously agreed upon. 

HALL'S CUTTING NIl'PERS. zerland combined, although these countries together con- If the result of the analysis made by the chemists so 
tain four times the population of the United States. The In the engraving Fig. 1 is a perspective view, and Fig. 2 chosen does not correspond to the analysis given of " T.', e 
proportion of cows to the inhabitants here is twenty-three to has the side removed to show the internal arrangement. The Baking Powder " in yours of the 16th ult. , but that the prin­
each one hundred persons. jaws, A B,  having cutting edges of the usual form, are cipal ingredient in our Pearl is cream tartar, then the oppo-

The productions of cheese and butter have increased ' pivoted between plates, C, and their arms, D, are engaged by site party is to pay us the amount previously agreed upon. 
thirty-three per cent this year, and the exports have been in the shorter arms of the handle levers, E ;  these levers being We DO make and sell a baking powder containing exsic-
like proportion. also pivoted between the plates, C. cated alum, and if that is tlte baking powder meant in YOurR 

The cheese and butter exported this year have paid freight A spring, F, engages the two cutting jaws and throws of the 16th ult. , why was not the name " Regal ,"  which is 
to the amount of over $1 , 000 ,000 to the ocean commerce of them apart. The screws, which serve as pivots for the jaws the only printing matter on the front part of the label , given, 
this port, or a sum almost sufficient to support a line of andlhandles, also serve to hold the plates, C, together. A as the names of the other powders alleged to have been 
weekly steamers. These articles pay to the railroad compa. pin, G, acts as a stop on the jaws. By means of the double analyzed were stated ? Our alum baking powder we take 
nies over $5,000 , 000 annual ly for transportation, and the ar- leverage obtained by this construction, wire cutting is made · as much interest in ,  as in our oldest , the PearL When sold 
ticle of milk pays nearly as much more. Loaded on railway a very easy operation. it was always stated to be an alum powder, and no misrepre­
cars, ten tons to each car, the butter and cheese produced In addition to the great power attained, it possesses the sentations made. WE were satisfied that biscuits madc from 
in this country in one year would fill 22 , 000 cars, and make further advantage of not becoming entirely useless from the 
a compact line 135 miles long. fracture of jaw or handle. In this nipper a broken jaw or 

... , • , .. handle can be easily replaced, as all of the parts are perfectly 

CorrectloD S  oC Errors In Patents. 

The following rules have just been promulgated by Gen. 
Paine, the Commissioner of Patents, which, having received 
the approval of the Secretary of the Interior, will hereafter 
govern the action of the Patent Office in such cases as come 
under their provisions : 

Where a mistake incurred through the fault of the Office 
is clearly disclosed by the records or files of the Office, and 
does not constitute a legal ground for reissue, a certificate 
showing the fact and nature of such, signed by the Secretary 
of the Interior, countersigned by the Commissioner of Pat­
ents, and sealed with the seal of the Patent Office, will, at 
tl.e reqnest of the patentee or his assignee, be indorsed with­
out charge upon the letters patent and recorded in the re­
cords of patents. 

Where a mistake incurred through the fault of the Office 
constitutes a sufficient legal ground for reissue, such reissue 
will be made by the correction of such mistakes only, with­
out charge of office Iees, at the request of the patentee. 

Mistakes not incurred through the fault of the Office, and 
not affording legal grounds for reissues, will not be cor­
rected after the delivery of the letters patent to the patentee 
or his agent. 

No changes or corrections will be made after their delivery 
to the patentee or the agent, except as above provided. 

interchangeable, and a new piece may be obtained from the 
manufacturers at the cost of a few cents. This advantage 
will be apparent, as all users of such tools well know that 
other nippers broken in the handle or jaw are useless, and 
must be replaced by a new tool. 

.. - . . .. 
REMEMBER that the information contained in the SCIENTI­

FIC AMERICAN, on mechanical snbjects, new inventions and 
discoveries, cannot be obtained through any other source. 

. · e . •  
ANOTHE R TRADE MARK DECISION. 

The first trade mark case under the recent treaty between 
the governments of Great Britain and the United States was 
decided at the Patent Office, December 2 .  

English trade marks have been registered at Washington 
for manylyearsfunder a section of the Revised Statutes,author­
izing reciprocal privileges to citizens of countries wherein 
American citizens were granted the right of registration. 

In 1876, Secretary Chandler, at the suggestion of Commis­
sioner Duell, and with the advice of the head of the De­
partment of State, decided that the treaty of 1794 between 
the United States and Great Britain. under the provisions of 
which the American patent officials had been registering 
British trade marks, did not warrant such registry, even 
before its abrogation, which took place long ago, and that 
no further privileges of that character could be grauted 

it were in no way injurious. We shall continue to sell it, 
with the name of the powder, Regal, and our firm name 
upon the labels, especially after the clear, concise, and 
intelligent exposition of the harmless effect of exsiccated 
alum in baking powders, given by Mr. Henry Pemherton, 
Jr. , in your issue of December 7th. and corroborated in same 
issue by the opinion of such an eminent chemist as R. Ogden 
Doremus, M. D. , LL. D. , Bellevue Hospital Medical Col­
lege, New York . 

We take the l iberty to quote you, Messrs. Editors, from 
your issue of December 7th : . ,  Finding al urn in the baking 
powders named, Dr. :Mott leads the reader to infer that there 
must be alum in the biscuits made therewith. This 
inference, as Mr. Pemberton shows beyond a doubt, is alto· 
gether wrong ; the chemical process of baking causing the 
total disappearance of the alum as such, the resulting 
compounds beingl either wholesome or inert. 
The whole matter, indeed, seems on examination to resolve 
itself into a rivalry between different metltods of producing 
baking powders ; and in lauding one form at the expense of 
another equally �holesome. " 

In conclusion, if Henry A. Mott, Jr. , is actuated solely for 
the public good, and is repUblican in his wishes, and not 
ROYAL in his proclivities, he will admit the truth of your 
editorial from which we have quoted. 

Respectfully, 
C. E. ANDREWS & Co. , 

Manufacturers of Pure Spices, Perlrl and Regal Baking 
Powders, Milwaukee, Wisconsin. 
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es an� l��ge towns can obtain the I these two sugars, known as inverted sugar, is also

-
le� h�nded 

SCIENTIFIC AMERICAN at the counter of any enterprising from the fact that the per cent of lrevulose which enters its 
newsdealer in their place. It is commendable to patronize composition is more than sufficient to neutralize the effect of 
your local news agents by subscribing through them. the dextro-glucose on light. 

• , • , .. If the 7 per cent in the above analysis were all inverted 
THE PURITY OF REFINED SUGAR. sugar, then the 90 per cent of cane sugar would be too small, 

BY HENRY A. MOTT, JR., PH.D. ,  E.M. for the 7 per cent would prevent some of the cane sugar 
Having had occasion during the past five years to con · manifesting itself to the right, or, in other words, some of 

stan tly examine the refined sugars of thc market, 1 can say the cane sugar would be neutralized ; the test of the instru­
that in the whole course of my expericnce I have never ex- I ment would in such a case fluctuate with the quantity of in­
ami ned a sample of sugar to WhICh any intentional foreign verted sugar present. It may be well to state that inverted 
substance had been added It is true that in some refined sugar does not act as powerfully to the left by two thirds as 
sugars a t.race of tin has been detected by acute chemical cane sugar does to the right, therefore the effect woul d be 
tests, but the amount present was so infinite�imal that no considerably less. The 7 per cent in the above analysis, as 
harm could accrue from the use of such sugars. Professor . stated, is composed of gums, inverted sugar, and mineral 
Chandler, speaking on this point, says, " The quantities of . constituent s (present in most all foods). The gums act on 
tin employed are too small to give any cause for alarm. " , light,  some to the right and some to the left, but sufficiently 
The fact that some sugars when used in tea produce a darlt I to the right to neutralize those to the left, as also to neu tral­
color has led som3 people to believe that the change in the : ize the inverted sugar. Therefore the test of the instrument 
color of the tea was due to some substance used to fidulter- for cane sugar is correct. From the above it will be clearly 
ate the sugar, which, however, is not the case. In prepar- seen that if glucose (starch sugar), which acts to the right, 
ing the raw sugars from the cane j uice it someti mes happens were added to cane sugar alone, the sample would in every 
that the j uice being acid (not being thoroughly neutralized) case test o ver 100 per cent, but as no such sample has as yet 
takes up a small percentage of iron from tho evaporating been reported, we must deny that glucose is used to adulter­
pans, and strange as it may seem, this small per cent or trace . a�e sugar. Inverted sugar (which, I have stated, contains 
of i ron follows the sugar all through the refining process ; I dextrose), cannot be added as the crystallization of the cane 
and it  is  this small trace of iron which , when brought in : sugllr would be prevented. Let us look for a minute at raw 
contact with the tannin in tea, produces a dark color, which I· sugars, analyses of which 1 have made by the thousands, 
i..; objectionable for green teas, but i n  no way injurious ; . and of which I can state (with the exception of sand) I have 
thi8, however, is only present by the merest chance, not once ' never met with any adulterated sam!Jles. The impurities 
i n  a thousand times. . ; present in raw sugar, which it is the du ty of the refi ner to 

With respect to the addition of glucose to refined sugar- ! remove, fire treacle, caramel, fragments of sugar cane, spo­
as considerable has been written on this subj ect-I think it rilles of a fungns, l ive animalcula or acari, and albuminous 
well to say a few w ords_ W'ith the exception of cut-loaf, matter, which decomposes and promotes fermentation. It is 
granlllated, and extra powdered sugar all refined sugar con- . for these impurities that raw sugars arc unfit to usc before 
tains a small pereentagc of a sng-ar known as inverted sugar. beir.g refincd. The acarus sacchari can be seen by the eye, 
This inverted sugar has been falsely represented to be glucose. being itself of sufficient dimensions, and when taken into 
The truth of the matter is  that very few persons appreciate the system produces a series of disturbances. From the 
what the word glucose is understood to represent in com- foll owing analysis of raw sugar it will be seen that it con­
mcrce, hence arises the misstatementlS regarding it. The tains inverted sugar, which some ignorant writers have tried 
word glucose applies to the sugar in commerce 
known as common starch sugar. In chemistry 
it still has another name, dextrose. The cause 
of the i mportation and .in creased home prod.ue­
tion of glucose arises from the fact that most 
of  the lager beer brewers in  the country and the 
manufacturers of other malt l iquors arc using a 
large percentage of glu cose as a substitute for 
malt. Glucose also has a large use in the manu-
facture of candy and honey, 

I think the foll owing explanation will clearly 
demonst rate the impractibility of adding glucose 
(starch sugar) to cane sugar and still have the 
latter s u gar test less than 100 per cent. Several 
i nstruments known as saccharometers are used 
for determining the per cent of sugar in a given 
sample. The annexed engraving represents the 
one known as the Duboscq Saceharometer_ 

For this i :Js trument it is necessary to weigh 
16 '035 grammes of the sugar to be tested, to dis­
solve the same in 100 cubic centimeters of water, 
decolorizing if necessary, and examine a portion 
of the sol ution in the instrument. 

s 

CHAPlIIAN'S VALVES AND HYDRANTS. 
At the recent lHassachusetts Mechanics' Exposition in 

Boston, the Chapman Valve )<Ianufaeturing Company had a 
fine exhibit of their valves and hydrants, to which allusion 
was made in our notices of the exhibition. The highest 
award given in their class (a silver medal and diploma) Ims 
been awarded this 
exhibit, c 0 u p i e  d 
with a report from 
the Board of Man­
agers indorsing the 
claims' mad e by this 
company for supe­
riority of their man­
ufactures_ 

T h e  company 
construct fire hy­
drants and direct 
passage val ves of 
all sizes from one 
half inch to thirty 
inches in diameter, 
for all tb e various 
uses to which valves 
are applied. They 
are constructed on 
principles that dif­
fer from 0 t h e  l' 
v a l  v e s and hy­
drants. 

The accompany· 
ing cut is a sectional representation of one of thcir steam 
valves. To all who have been troubled with leaky valves 
a brief description showing the advantages claimed for the 
Chapman val ves may be interesting. The introduction of a 
ring or packing of Babbitt metal, or other similar alloy, 
around the inlet and outlet openings of the valve, forms a 
seat for the gate when the valve is closed that insures tight­
ness between them. This material will outwear any other 
known substance used for scats of valves, and will resist the 

H 
- - - + 

cutting action of steam. Hot or cold water hits 
no inj urious action upon it ; for gas and ammo­
nia it possesses qualities n ot found in any metal ; 
while for acids, various alloys may be used 
adapted to the different kinds of acids that arc 
to pass through the valves. Thus each class of 
valve has for its seat an alloy which has been 
found by experience best fitted for the service 
the valve is to perform. It is stated that all of 
the seats are non-corrosive, and that as the alloy 
forming the seats is dissimilar from the metal 
forming the gate, no cohesion can take place. 
The alloy is cast into dovetailed recesses in the 
body of the val ve when the gate is in position, 
and forms a perfect joint with the face of the 
gat e. The body of the valve and seats are made 
tapering to conform to the taper of the gate. 
In case of w ear or accident to the seats, they may 
be rcfaced , a recess being left in the bottom of 
the valve for the tapering gate to conform to its 
new seat. In case of destruction of the seats, 
they may be recast into the valve with sl ight 
trouble and expense. The usc of alloys of metal 

With pure granulated can e sugar, taking 16 '035 
grammes, 100 per cent will be i ndicated. With 
pure dry powdered glucose, 194 per cent will be 
indicated-for convenience, we will say 200 per 
cent. Therefore one grain of gl ucose affects 
light as powerfully as t \vo grains of cane sugar. 
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for valve seats is secured to this company by 
letters patent. The gate is made in one piece in 
the form of a hollow tapering plug, guided upon 
its sides to prevent it from coming in contact 
with its seats until the passage is closed, thus 

Now let us apply this fact to an analysis. Given 
a sugar which has the follow i ng composition 
Uane sugar, 90 per cent ; water, 3 per cent ; gums, inverted 
sugar, and mineral matter, 7 per cent ; total, 100 per cent. 

DUBOSCQ'S SACCHAROMETER. 

to pass off as glucose (starch sugar). If raw sugar contains 

invertcd sugar, we certainly would expect in the low grade 
refined sugars to find it present also, which is the case ; thus 
demonstrating that inverted sugar is naturally present in re­
fined (soft) sugars, and not that it is added. 

ANALYSIS OF A RA W SUGAR. 

Cane sugar _ .  _ . . . . . , _ . "  . . . . . .- 82 '50 per cent. 
Water . .  _ _ . . . .  _ . .  _ . , . . . . . . _ ' .  6 '20 " " 
Inverted sugar . .  . . . . . . . . .  . . .  6 '30 " 
Extractive matter, gums, etc . _ , 3 .52 " 
Mineral matter . . . . . _ . _ . . . . . _ . , 1 '48 " 

100 '00 per cent. 

There is another point connected with the analyses of re­
fined sugar which have been published, which is very apt to 

mislead the public, and that is to use the word impurities for 

all that is neither water nor cane sugar. To a scientific man 

this word explains itself, but to the public it means every­
thing impure and inj urious, such as arsenic, antimony, tin, 
etc. , while it really means inverted sugar, gums, and min­
eral matter. U nti!, then, a refined sugar is found that tests 

over 100 per cent and contains a large amount of tin, the 
public may indulge in this important article of food with 

avoiding wear of both seats and plug. Ii 
is probably well known that the form of gate 
in direct pa ssage valves in generlll use is  two 

disks, banging loosely upon the spindle, variously joined at 
their backs, and having some expanding form to force the 
disks in closing to their bearings, when opposite their seats. 
These valves are called adjustable disk valves, and arc fitted 
with seats of hard metal. The early make of gate valves 
were constructed with a plug gate, but owing to thc cohesion 
which took place between the gate and its seats of hard 
metal , it was found impossible to operate them with satis­
faction, hence the invention and introduction of adjustable 
disk valves. The advantages of a plug gate over disks is, 
that there are no parts, joints, or wedges to get out of order, 
and that the action of the plug gate in closing is positive in 
a vertical line, and not by expanding to the seats. It has 
been reserved for this company to combine the advantages 
of a plug gate with seats to  which the gate would not co­
here under any circumstances, irrespective of the length of 
time they may remain in eontact_ All val ves are tested by 
hydraulic pressure far above what they will be required to 

withstand_ Special valves of large size are made for oil 
pipe lines that are tested to a pressure of 2,000 Ibs. per 
square inch. The largest valves open and close easily, the 
seats and all  the working parts being fitted to insure case of 
operation. 

If the 7 per cent of the above sugar were glucose (wh ich 
i t  is not) then, the per cent of cane sugar is too high. For 7 
per cent of glucose is equal to about 14 per cent of cane 
sugar in its effect on light, as shown above. Therefore from 
90 per cent we must subtract 14 per cent, leaving only (90 
- 14) 76 per cent as the amount of cane sugar present in thc 
sample. This is kno w n  to be false, as 90 per cent of sugar 
can be obtained from a sugar testing 90 per cent. There­
fore 7 per cent of glucose cannot be present in the sugar_ If, 
in another case, 7 per cent of glucose were added to the above 
sample of cane sugar, it would test over 100 ; but no such re­
ports have been made even from the Custom House chemist · 
therefore to say that any profitable amount of glucose ha� 
been added to any of the samples, the analysis of which has 
been published as testing under 100 per cent, is s imply non­
sense. The question may be asked,  What is inverted sugar ? 
The answer is simple. If cane sugar be heated in any part 
of the operation of its production or refining process for a 
considerable length of time, or in a slightly acid solution, 
some of the sugar will be converted into inverted sugar ; this 
sugar is present in the unripe cane, which in the ripe cane is 
transformed into cane sugar, and then in the decay of the 
sugar cane appears again, as also in the renewed growth of 
the cane. Inverted sugar is largely presen t in molasses ; not 
crystallizing itsel f, it prevents the can e sugar from crystalliz­
ing also. Inverted sugar is a compound made up of dextro­
glucose and l revulose. Dextro-glu cose is  the same sugar 
chemically aR dextrose, and effects the light to the right the 
same as can e sugar. Lmvulose is a left h anded 8uO'ar and 
effects the light in the opposite direction . The mi;ture of 

perfect safety. 
.. � • I .. The fire · hydrants manufactured by this company are 

POUGHKEEPSIE, N. Y. , according to the Chicago Railway kn own as gate hydra:nts, having a gate valve at their base 

Review, is t o  have no more locomotive whistling. A bell, which opens and closes vertically, gradually cutting off the 

worked by electricity, is set up at the depot, and when the flow of water and preventing any water hammer or strain 

trains come within a mile of the station, it will ring until u pon the pipes and joints in closing. The gate valve is con­

they arri ve. The danger gign al is thus givcn, and the waste structed on the same principle as the water gates, and po�­

of steam is  avoi<led, t o  say nothing of the racket . .  Any en- sesses all the merits claim ed for them. 

gineer who whistles hereafter when in Poughkeepsie loses I Further inform�tion may be �btained from the Chapman 

his situation on the Hudson River Railroad. Valve Manufacturmg Co. , 77 KIlby street, Boston, Mass. 
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A NEW GAS ENGINE. i therefore, as oblique pressures are concerned, the skew actIon 

A workman who has a lathe or two to keep going in his I of the connecting rod and its extreme shortness do not do 
own house, or any other such small machines, commonly any harm, while the arrangement adopted reduces the space 
worked by hand or foot power, requires often enough not a � occupied by the engine to very small dimensions. 
tenth of a horse power to keep his work going, while the price Each of the two India rubber gas pipes is carried through 
of a suitable motor quite puts it beyond his reach. Bisschof's a spring closer, as shown in Fig. 1. This consists simply 
engines, one of which we illustrate in Figs. 1 and 2, have of an upright bracket, having a thin flat spring carried up 
been designed to meet these wants both as to size and price. beside it, adjustable at the top by a milled finger nut. The 
Quite a number of them were shown at the Paris Exhibition, I pipe is held between the spring and the standard, and can 
not only those specially exhibited by the makers, Mess1'l'l. I be closed at will by turning the nut, which gives a very flne 
Mignon & Rouart, of Paris, but also others actually at I adjustment for I'egulating the quantity of gas passing. An 

1J1. 
eye is attached to the center of the spring for the purpose 
of carrying away a cord from it, so that the workman can 
adjust the gas supply without leaving any machine at which 
he is occupied 

Tbis machine works without grease or other lubricant on 
either valve or piston ; it requires no water for cooling. The 
heat from the cylinder is got rid of sufficiently quickly by 
radiation, a number of radial ribs being cast from the cylin • . der to increase its surface for this purpose, with results, we 

I
, understand, quite satisfactory. We are informed that on 
one occasion one of these engines ran 47 days and nights 
without stoppage and without attention, certainly no small 
feat for such a machine, and one which seems to bear out 
the points in its working just mentioned. 

The l ittle apparatus shown below the cylinder in Fig. 2 il! a \Jurner for heating it before starting. The India rubber 
pip'e for the ignition jet is slipped over the nozzle shown to 
the right of the figure, and about eight minutes' burning is 
sufficient to heat the engine, if it has been previously quite 
cold, as much as is required. If the machine has been 
working, but has been standing for more than about twenty 
minutes, it is also advisable to apply the heater; in this case 
a couple of minutes suffice. 

When working at its nominal power the engine should 
run from 100 to 120 revolutions a minute ; for a much less 
power, say ·l" horse power, at from 60 to 70 turns ; Va to n 
horse power, at 130 to 145 turns per minute. To get the 
machine to work steadily at very small powers, it is neces· 
sary to carry a weighted cord round the fly wheel to act as a 
brake and increase the resistance. 

The machine illustrated is said to use 11 '6 cubic feet of 
gas per hour when doing work at the rate of one man power. 
This is equivalent to about 145 cubic feet per horse power 
per hour. This is of course a vastly higher consumption 

BISSCHOF'S GAS ENGINE. than that of some of the other forms of gas engine, as is in. 
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A NE W  PARALLEL VISE. 

No tool in the shop receives the hard usage that naturally 
comes on the vise, and no tool is of greater utility, and yet, 
strangely enough, it is rarely that a vise can be found that 
is in really good order. This is partly due to faulty design, 
partly to poor materials and workmanship, and partly to the 
user. 

The accompanying engraving represents a vise having 

BOLO)(ON'S l'ARULEL VISE. 
work in different parts of the bll ilding , placed there in con· evitable from the less perfect design of the machine, but still many good qualities, and which received at the last Exhibi· 

�e�tion with the sm�ll machines which they were driving. It I it only amounts to a cost of about 3 cents an hour for gas, at tion of the American Institute a mec\al of superiority. 
IS mtended for workmg at the rate of " one man power," or I the rate of $2. 50 per 1,000 cubic feet. We are veryglad to be I This vise was recently patented by Mr. J. K. B. Solomon, 
about 1-12 '5 of a horse power, and its price is about $110. A able to illustrate such a machine as M. de Blsschof's, which, and is manufactured by Messrs. Taylor & Corser, of Rie· 
larger s�ze, " four man pow�r, " about one third of a horse I 

however 
.rough its construction may be, meets with reason· gelsville, Warren Co. , N. J. 

power, IS also made, at a prIce of about $190. able effiCIency the great want of a prime motor at once cheap The jaws, A B, which are of the long pattern, are drawn 
The construction of the machine, as shown in our engrav· together by the screw, C, and guided by the bars, D E, 

ings, is exceedingly simple. It has only two principal cast· which are fixed in the jaw, B, and pass through mortises in 
ings-a base plate, with which the vertical cylinder is cast, 11)' .2. the jaw, A, A chain, F, is attached to the jaw, B, just be· 
as well as the valve chamber-and the cylinder cover and low the screw, and passes over a pulley in the upper part of 
stuffing box, prolonged above to form a guide for the piston a slot in the jaw, A, and under a pulley in the lower end 
rod head, and having the bearing bracket for the shaft cast of the same slot, and is provided with a threaded rod which 
along with it. The space above the pi&ton communicates passes through an ear formed on the end of the bar, E. By 
freelY with the air by the rectangular opening in the sides of means of this rod the chain is adjusted. The lower bar, E, 
the cylinder near the top. The bottom of the cylinder has a rests upon a roller journaled in the lower end of the slot in 
single port communicating with the chamber of a plain pis· jaw, A. The box, G, which contains an internal thread for 
ton valve, the only valve used, which when raised opens receiving the screw, C, has a flange which drops into a 
communication with the exhaust, and when down (as in socket in the back of the jaw, A, and is prevented from 
position shown in Fig. 2), puts the cylinder in connection turning by the bar, D. 
with the gas and air inlet openings. This valve is worked It is obvious that when the jaws are opened the chain, E, 
by an ordinary eccentric through the intervention of a rock· will cause the lower end of the jaw, B, to move as rapidly 
ing lever. The eccentric is placed about 1350 in advance of as its upper end. It is claimed by the manufacturers that 
the crank. About a third of the stroke up the cylinder there this construction not only secures the parallelism of jaws, but 
is a little opening on one side of the latter, opposite which, I it also renders them very effective. 
outside, is the nozzle of a small gas pipe ;. and directly be· BlSSCROF'S GAS ENGINE. .. , • , ., 
low this nozzle there is an ordinary burner, connected with in first cost, suitable for use in common houses, and capable BOlIIE REASONS WHY EVERY l'IIANUFACTURER, MECHANIC, 

the same pipe, the gas at which is kept always lighted. The of working at very small powers with something like a cor. INVENTOR, AND ARTISAN SHOULD BECOlllE A PATRON 

arrangement is seen best in Fig. 1, from which also it will be respondingly small expense, and free from all risk of explo. OF THE SCIENTIFIC AlIrIERICAlf. 

seen that the two burners are protected from draughts by sion. It is a publication devoted especially to their several inter· 
inclosure in a box casing. The upper burner is the real ig. • , .  I ., ests. Every number contains sixteen pages of useful mat· 
nition jet ; the function of the lower one, which is burning Useful Ie Dot New. ter pertaining to mechanism, science, new discoveries and 

continuously, is simply to relight the other when it is blown The following simple rules for preserving health and pro· inventions, and thcmes interesting and useful to all persons 
out. The gas supply pipe is on the side next the fly wheel , moting personal comfort, if not new to some of our readers, engaged or interested in mechanical or manufacturing pur· 

and on the other side is the pipe of the ignition jet just men· are none the less in�pottant to every one. suits of whatever kind, and to students of science. 
tioned. The crank shaft l ies across the machine, a consid- The object of brushing the teeth is to remove the destruc· It is a cheap publication-furnished so low, in fact, that 
erable distance from its axis, the apparent irregularity of tive particles of food which by .their decomposition generate no person can plead inability to spare from his earnings or 
action of this arrangement being ingeniously taken advan· decay. To neutralize the acid resulting from this chemical business the small sum charged for a year's subscription . 
• ge of, as will be seen. change is the object of dentifrice. A stiff brush should be It is printed on a good quality of paper, in a form for 

The action of the machine is as follows : The piston being used after every meal, and a thread of silk floss 'or India binding, every number being embellished with original en· 
at the bottom of its stroke is at first raised by t.he energy rubber passed through between the teeth to remove particles gravings of new machinery, new scientific, electrical, and 
stored in the fly wheel and counterweight, and draws into of food. Rinsing the month in lime water neutralizes the chemical discoveries, and all the important inventions. 
the cylinder the mixture of air and gas through the valve. acid. No other paper published in this country contains so much 

As soon as the bottom of the piston rises above the opening Living and sleeping in a room in which the sun never that is indispensable to every mechanic, manufacturer,or in­
in the cylinder side above mentioned, the jet outside explodes enters is a slow form of suicide. A sun bath is the most reo ventor who is desirous of keeping advised as to what new 
the mixture, and the explosion drives the piston to the top freshing and life giving bath that can possibly be taken. discoveries in science, machines, or novelties are being 
of its stroke. In the expansion thus brought about the Always kcep the feet warm, and thus avoid colds. To made. 
pressure under the piston falls below that of the atmos· this end, never sit in damp shoes or wear foot coverings flt· In the SCIJ!:NTIl"IC AMERICAN the reader receives the latest 
phere, so that in its descending course the piston is at flrst tlng and pressing closely. foreign as .well as home intelligence on all subjects pertain· 
driven downwards by the atmosphere acting upon it. This The best time to eat fruit is half an hour before breakfast. ing to the industrial pursuits of the world. All the best sci· 
helps to make the machine work more uniformly, although, A full bath should not be taken less than three hours after entitle and mechani�l periodicals published in England, 
of course, it is in reality only a single acting. The position a meal. Never drink cold water before bathing. Do not France, and Germa�y are received at this office, affording us 
of the connecting rod is so adjusted that it has a very direct take a cold bath when tired. facilities for presenting to our rt'aders the very latest news 
pull on the crank just when this is most wanted, during the Keep a box of powdered starch on the washstand ; and relating to science or mechanics in the Old World. 
time when the explosion drives the piston upwards. Its after washing, rub a pinch over the hands. It will prevent Subscribers who preserve their numbers have, at the end 
oblique position comes only when the .piston is descending, chapping. of the year, two handsome volumes of 416 pages each, con· 
and for the most part when the connecting rod is doing no I If feeling cold before going to bed, exercise ; do not roast taining several hundred engravings, worth, as a work of re-

work, being simply carried down by the fly wheel. 80 far, over a fire. ference, many times the price of subscription. 
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A HAIRY WATER TORTOISE FRO. CHINA. 

Through the kindness of Mr. White, son of the late Lord 
Mayor, I am enabled to gIve a representation of a most in­
teresting little creature which he himself brought from 
China. It is a terrapin or water tortoise, which apparently 
bas hairs growing out from its back. When it first arrived 
it seemed very unwell, and I do not wonder, for the poor 
little thing had not had anything to eat for some months. 
Knowing it was very intolerant of cold, I placed it in warm 
water. and kept it in a warm place, and the little thing short­
ly, to my delight, began to feed from my hand. It will snap 
at and devour little bits of meat, fish, shrimps, etc. As the 
little animal swims, the fiber of the vegetable growth hangs 
away from him so as to give him the appearance of an ani· 
mated bunch of weeds. His face is very intelligent. 

I do not know whether the growth upon this terrapin's 
back has been produced artificially or natur-
ally. It is simply a water grass, something 
like the weedy material growing on decaying 
woodwork and lock gates of rivers. It is 
possible that the ingenious Chinese may have 
some way of doctoring up the living speci­
mens of terrapins, of which I understand 
considerable numbers exist in the ditches and 
marshes of China. These Chinese, as we are 
all aware, are stated to have the art of mak­
ing the large fresh water pearl-bearing mus­
cles eeerete pearls, and cover over metal im­
ages placed within the shells for that pur­
pose. If they can do this with the pearl shell, 
I do not see that it is impossible for them to 
make this vegetable material grow upon the 
back of a tortoise. 

The tortoise being a sacred emblem in China 
the Chinese make pets of the hairy tortoise, 
which they keep-in basins of water during 
the summer months, and bury in sand durin� 
winter. A small lake in the province 01 
Kiang-su is famous for these so· called hairy tortoises, and 
many persons earn a livelihood by the'sale of these curious 
little pets, which are about two inches long. 

1 have been to the British Museum to see if I could find 
anything like this hairy terrapin, but could not do so. I 
shall take the liberty of forwarding this article to His Ex­
cellency the Chinese Ambassador, who, I have no doubt, 
with his usual kindness, will obtain some further informa­
tion about this great curiosity.-Frank Buckland, in Land 
and Water. 

.. . . . . 
THE PADDLE FISH OF THE .ISSISSlPPI. 

BY DANIEL C. BEARD. 
Love for natural history has often led me to consult books 

upon that subject in search of descriptions and illustrations 
of creatures captured in my wanderings. I have been struck, 
as no doubt have many others, by the absence of any illus­
tration aud the very meager descriptions given of many of 
our most curious native specimens. Especially is this notice­
able among the fish and reptiles. Indeed I have often had 
considerable difficulty in finding the proper names for crea­
tures quite common in some sections of our country. This 
fact, iu addition to a natural love for and interest in this Bub-

1titufifi t jmtti tau. 
ject, has induced me to make careful drawings of many of 
our native fish. 

In the turbid waters of the great Mississippi and its tribu· 
taries, swim curiosities and monsters entirely unknown in 
the Eastern States, and, to judge from the short and unsatis· 
factory descriptions given, but little known to our scien­
tists. 

Down in the southern Mississippi and its sluggish bayous 
lurks a strange and uncouth fish, known to the natives as the 
alligator gar. This ferocious creature often attains the length 
of five and six feet, his mouth is large, broad, and armed 
with sharp teeth, and his body is covered with an almost im­
pervious armor. 

Wallowing in the mud of the bottom, like some species of 
marine swine, are enormous cat fish, " mud cats," frequently 
weighing 100 lbs. Huge slimy animals, their large gaping 

THE HAIRY WATER TORTOISE. 

mouths, small eyes, yellow and blotched sides, so fat and 
fiabby, all go to make rather a disgusting creature, and yet 
with all their unattracti ve exteriors they are valued by many 
as a toothsome article of food, and by the negroes are con­
sidered a special delicacy. But by far the most comical and 
the oddest individual is the one of which I have given you 
a picture. 

" Shovel nose," " paddle fish," and .. spoon bill " are a 
few of his aliases when at home where he lives, but among 
the initiated he is known as the Spatularia folium. He is 
found, as far as I know, only in the Mississippi and its in· 
flowing southern streams. I have never heard of any speci­
mens being captured excepting in nets. The bony structure 
of the mouth would render it rather difficult to catch this 
fish with any ordinary hook. According to my personal 
observation the maximum length of the paddle fish is from 
three to four feet ; no doubt some grow to a much greater 
size. 

To my knowledge they are not eaten except by the darkies. 
The location of the fins, the shape and construction of the 
tail, and omitting the long exaggerated snout, the general 
appearance is that of the sturgeon. Inhabiting the streams 
with soft yielding bottoms nature has bestowed upon this 

THE PADDLE FISH OF THE · MISSISSIPPI . .  
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ganoid an instrument well adapted for digging in search of 
food, for such, I am informed, is its habit. 

This illustration is from a specimen secured at St. Louis, 
Mo. It measures from tip of tail to tip of nose three feet 
and four and four fifths inches ; length of nose, or paddles, 
from tip to poiut between the eyes, eleven and one quarter 
inches-a little over one third the length of the fish. Color, 
silvery white upon the belly, darkening gradually to the 
lateral line, above this to a bluish tint. deepening illto a 
blackish blue on the back ; no scales ; skin is the same tex­
ture and appearance as the blue catfish. Eyes small, and on 
the under sides of the head, one quarter inch in front of the 
lower lip, one eighth inch iu diameter ; two pairs of nostrils, 
one quarter inch in front of the eyes, and one pair of appa· 
rent nostrils just over the back of the mouth. Lateral line 
has the appearance of a vein with small branches running 

about one sixteenth of an inch and disappearing 
in the skin. The paddle is composed of a 
light porous bony substance, knit together by 
a network of bony stars of from six to eight 
rays each, that become elongated towards the 
center of the paddle, forming a ridge, which 
runs to a point where the gill covers join with 
the top of the head. �ll covers fleshy ; oper­
culum and suboperculum marked by fan·like 
rays. The leugth of gill covers, left side from 
extreme point to where it joined the top of 
the head, eight inches ; while the same on the 
right side measured but four and a half inch­
es. The lower jaw commences at a point 
immediately under the eyes ; mouth broad, ex­
tending back three inches. No teeth percep­
tible to the naked eye, but could be felt upon 
the upper lip. I have been informed that 
when quite young they have sharp teeth upon 
the upper and lower jaws. 

The illustration will show location of fins, 
which are composed of soft rays. This de­

scription will be sufficient, I hope, to give a general idea of 
this most curious fish. 

. , . .. .. 
The Osage Orange. 

The Osage orange, otherwise known as bois d'arc (bow 
wood) or bodock (Madura aurantiaca), is a beautiful and val­
uable tree on the banks of the Arkansas, where it is a native, 
and where it often attains a height of 60 feet, although in 
the Eastern States it is rarely planted except for hedges ; its 
value for this purpose being due to its immunity from dis. 
ease and the attacks of insects. This tree is hardy much 
further north than its native home, and endures the winter 
perfectly well even in the vicinity of New York city, and it 
is somewhat surprising that it is not oftener cultivated, in­
asmuch as it is one of our most valuable native woods. A 
writer in the Cultivator and Country Gentleman says of it, 
. ,  that either for rapid growth, hardiness, durability of tim­
ber, habit and form, density of shade, and general beauty 
of shape and outline, when growing by itself, it is ten times 
more valuable, desirable, and beautiful than the catalpa of 
any variety of which we have lately heard so much. " He 
remarks further that, " after twenty years' observation of it, 
were he about to plant a grove or lay out a timber belt for 
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shelter and ornament, h e  knows o f  nothing that be would insulated with asphalt and hemp, and abo one inclosed i n  I the Anglo-American cable. In a message received b y  Mr. 
sooner select than the Osage orange. The young plants may glass beads and in a lead pipe. This also failed. Downing's · W. H. Preece, Mr. Stearns says, " I  managed to get some 
be procured abundantly and cbeaply ; they start as surely as line from Philadelphia to New York tried India rubber as an I specimens for you this morning, though we had no time to 
'Illy of the soft-wooded trees ; they grow rapidly, stand heat insulator for aerial wires in the spring of 1848, but this also I make the balance especially perfect for the purpose. " 
and drought admirably, and are impatient only of wet feet, failed. Tbe first Magnetic Telegrapb Company, or South- t All the messages now sent across the Atlantic are auto­
so they do not take kindly to low and wet situations. Not ern Telegraph Line, tried wires covered with asphaltum and matically registered by means of Sir W. Thomson's delicate 
only is the timber very bard and very durable, but it has in lead pipes in the fall of 1847, at various points on their ' and beautiful siphon recorder, which spirts out little jets of 
great beauty of grain, and wben sawed into veneers or plank line. particularly at Passaic River. I ink in a fine stream on a moving ribbon of paper. When 
and used in solid form, it may be made, like black walnut It is claimed that the first publication in England of the no current passes the ink marks form a straight line, but a 
or mahogany . into office or household furniture of the most insulating properties of gutta percha was made by Profes- ' current causes this line to deviate to the right or left, ac­
attractive style. Its durability is quite wonderful and de- sor Faraday, in March, 1848. Prior to this time, however. I cording to the direction of current. Hence the ordinary 
serves to be enlarl!'ed upon . Where a hedge has been winter· George B. Simpson, . the inventor in this case , had filed an I right and left strokes of a needle instrument, or the long and 
killed, as is sometimes the case in the North, when an in- application for a patent in tbe United States Patent Office, I short dashes of a Morse, arc indicated by marks above and 
tensely cold winter follows a hot and growing season, tbe claiming the insulation of telegraph wire with gutta percha. below the middle line. 
dead fence will sometimes stand for years and perform the This application was dated November 22, 1847, and was I The essence of duplex telegraphy is to obtain an electrical 
office of a live one. Young trees of not more than two or sworn to and filed in January, 1848, more tban a month be- balance round on the line, such that the sending instrument 
�hree inches in diameter. or the limbs of maturer ones of the fore Faraday'S announcement. 'fhe inventor at that time is not affected by currents circulating round it coming from 
same size, are not only stronger and stiffer than any other was too poor to pay the fee of the Patent Offiee, and con- the sending end, but only by currents received from the op­
wood that can be procu red , but as vine stakes they outlast tinued to be in the greatest poverty all his life. He filed a posite end, and vice ver.�a. Hence, if the balance be once 
any wood that has yet been tried. When dry the wood is second or amended application for the patent in February, obtained, double transmission is possible. This balance 
as hard as hickory and as heavy as oak, and this may prove 1848, and a third in April, 1849, when he succeeded in pay- Stearns has succeeded in obtaining by the use of his system 
an objection to its being sawed into boards or planks for ing the Patent Office fee of $30 by tbe assistance of tbe late as applied to land lines, and without the aid of the additional 
buildinl\' or fencinl!'  " Horace H. Day. He exhibited his invention in Baltimore in arrangements of artificial condensers used by Dr. Muirhead. 

To this tribute to the-valuable qualities of the Osage orange the spring and fall of 1848, and it was there tested and found -Nature. 

we may add a few further details given by other authorities. successful. He also, as early as December, 1847, exhibited 
One writer, for instance, states that tliose who live when; his invention to the late Hon. Amos Kendall and F. O. J. 
the tree abounds say that while the exposed wood may waste Smith .  in Cincinnati. In 1850 his application was erroneously ASTRONOlllICAL NOTES, 

a,vay graduul1Yr through the action of the elements, yet a rej"ected by the Patent Office, and he 'was referred to t he BY BERLIN H. WRIGHT. 

rot ten or decayed stick is never seen.  The wood, which is officers of the Magnetic Telegraph Company, including l'Ir. i PEN� YAN, N. �. , Saturday, December 21 , . 1878. 
of a fine yellow color, close-grained, hard, strong, and elas- Kendall, as alleged prior inventors, all of whom, it appeared The follo�mg calculatIOns are . adapted to the �atItud� of 
tic, changes but little with alternate wetting and drying, and subsequently, derived the knowledge they received on the New York Clt�, an� are expre�sed m true or clock t�Ille, bemg 
in addition to its other industrial uses is said to be especially subject from bim. The Patent Office repulsed his repeated for the date given In the captIOn when not otherWise stated : 
valuable for wheels. The bark of the tree affords a fiber applications. He was compelled to withdraw bis fee by bis i PLANETS. 

similar to that of the paper mulberry, and the wood abounds agreement with Day. He worked his way out to the Pacific I .  H.1\[. • H.M. . II l '  tt h' b '  . 
11 b d t '  b t 1852 d 1857 ' th b f bt ' . Mars nses . . . . . . . . . . . . . . . .  4 54 mo. I Uranus nses . . . . . . . . . . . . .  9 44 eve. III a ye ow co ormg.rna er, W IC IS especia y a un an In e ween an , m  e ope 0 0 alDlDg money to Jupiter sets . . . . . . . . . . . . . .  7 35 eVe. Neptune in meridian . . . . . 8 20  eve. 

the roots, amrof an intense orange shade. The well known renew and prosecute his appl ication. Returning in 1858, he Saturn in meridian . . . . ' "  5 50 eve. 

yellow dyewood, fustic, is the product of an all ied species, found his invention largely in use. He had accumulated a I FIRST MAGNITUDE STARS, ETC. 

Maclura tincto l'i((', �rowing in Central and South America. little money, and promptly renewed his application for the . .  . H.M. H.1\[. 
t t H " t d b th P t t Offi h' h AI'pheratz Ill mendIRn . . . . . 6 01 eve. I Procyon rises . . . . . . . . . . . . 7 12 eve. • , • , .. pa en . e was again reJec e y e D. en ce, w IC )hra (var.) in meridian . . 8 1 1  eve. Regulus rises . . . . . . . . . . . . .  9 16 eve. 

Th e Bilk oC the C ow Tree. now confessed that the previous action in rejecting him had Algol (var.). in me.ridian : . . 8 58 eve. Spica rises,. . . . . . . . . . . . . . . . 1 57 mo. 
• • 7 stars (Pleiades) III merld .  9 38  eve. I Arcturus nBCS . . . . . . . . . . . .  0 59 mo. No tree aroused the imagination of Humboldt so keenly been erroneous, but that It was now too late to obtam a AldebRr!ln in �eridian . . . .  l0 27 eve. Antares rises . . . . . . . . . . . . . . 6 03 mo. 

as the Bl'oxim �1n galactodendron, or Palo de leche, 01' cow patent I C!lpel� III �e�ldlan . . . . . . . 11 05 eve. Veg!l sets . . . . . . . . . . . . . . . . .  9 2.� eVe. . RIgel III meridIan . . . . . . . . . 11 06 eve. I Altair sets . . . .  . .  . . .  . . . . . . .  8 13 eve. 
tree, which grows upon the slopes of the Cordilleras of Vene- He persevered from 1858 to 1866, filing repeated applica- . B.e�eIge';1.e in meridian . . . .  l l  46 eve. Deu"h sets . . . . . . . . . . . . . . . .  0 34  mo. 

1 A h '. .  . .  f h'  . 11 '  d . . h 11 h C . .  f P h ' Smus rises . . .  . . . . . . .  . . .  7 37 eve. Fomalhaut sets . . . . . . . . . 8 48 eve. zue a. s t e nutritIous JUIce 0 t IS tree IS a Ie very tlOns Wit a t e ommisslOners 0 atcnts w 0 were In , 
closely to the rubber tree of Brazi l-and, indeed, may yet office during that time, and in 1862 presented an application MOON s PLACE IN THE CON STELLATIONS AT 7 P.M. 

come to supply a rubber to the European markets-the fol- to Congress for relief, and received a most favorable report Saturday, Scurpio . . . . . . . . . . 5: \ Wednesday" CaJ!ricf»'nus. . .  1° 
Sunday. Scorpw . . . . . . . . . . . 19 Thursday. Caprzcornus . . . . .  14° lowing account of its composition, communicated to the on the originality and novelty of bis invention. Finally, in Monday, Sagittarius . . . . . .  4° Friday, Oapricornus • . . . . .  26° 

French Academy of Sciences by M. Boussingault, may not 1867, after twenty years' litigation in the Patent Office, . his Tuesday, &ig/,ttarius . . . . . . .  17° 

be without interest. The cow tree grows to a height of from efforts were crowned with success, and a patent was issued REMARKS. 

15 to 20 meters ; its leaves are oblong, alternate, and termi- to bim as the originator of the first practical method of con­
nated by points. The creamy juice is obtained by cntting structillg an ocean telegraph. Simpson, however, died a 
into the inner bark. It is used by the natives in place of few months after the grant of the patent. He was then em­
cow's milk. The analysis of 100 parts of the milk, containing ployed as paymaster in the United States army-a position 
42 parts of fixed matter, is as follows :  procured through the influence of persons wbo were inte-

Wax and saponaeeous matter, 35 '2 ; sugary substances, rested in his endeavors to secure bis rights. He died of yel-
2 '8 ;  caseine, albumen, 1 '7 ;  earths, alkalies. phospbates, 0 '5 ;  low fever, in New Orleans, in October, 1867. 
indeterminate substances, 1 '8 ;  water, 58 '0-100 '0. .. , • , .. 

The cream of the cow, according to an analysis of M. Duplexln" th e ""tlan tlc Cable. 

Jeannier, contains : The simultaneous transmission of two telegrapbic mes-
Butter, 34'3 ; milk sugar, 4 '0 ;  caseine and phosphate, 3 '5 ;  sages in opposite directions upon one wire, now known by 

water. 58 '2-100 '0. the name of duplex . telegraphy, dates back from the year 
It will be observed that wax appears in the vegetable milk 1853. In that year Dr. Gintl, the director of state telegraphs 

in about the same proportion as butter in the animal. in Austria, described a method by which this feat could be 
.. • •  I .. accomplished, and in July of tbe same year the method sug-

IlIsuJ atlon by Gu tta Percha. gested by Gint! was tried between Prague and Vienna. An 
A suit was brought, in 1872, by Clinton G. Colgate, as- improvement on this method was suggested by a German 

signee of Arthur N. Eastman, against the Western Union electrician, Frischen, by Messrs. Siemens and Halske, of 
Telegraph Company for an injunction and an accounting of Berlin, and other workers at tbis subject. Nevertheless, 
profits, for the use of an invention patented by George B. owing to practical difficulties, the experiments were little 
Simpson. The patent claimed the insulation of telegraph more than interesting additions to our knowledge. So little 
wire with gutta percha, thus creating a submarine conduc- bope, indeed, was there of the practical realization of this 
tor of electricity. The inventor claimed to be the origina- important mat ter that, in a standard work on telegraphy, 
tor of submarine cables, and declared that it was to bis in- published in 1867, after describing the early methods of du­
venti on that the succe�s of the Atlantic cables was due. Tbe plex telegraphy, the author remarks : " Systems of tele­
attorneys of the Western Union Telegraph Company testi- graphing in opposite directions, and of telegraphing in the 
fied upon the trial that the company had in use about 60,000 same direction more than one message at a time, must be 
miles of telegraph wire in which gutta percha is used as an looked upon as little more tban feats in ' intellectualrgymnas­
insulator. tics, ' very beautiful in their way, but quite nseless in a prac-

After six years of litigation a decision was reached in tbis t ical point of view. " Sucb assertions should teach all scien­
case November 25, Judge Blatchford, of the U. S. Circuit tific writers the lesson of " hoping all things not impossible, 
Court, deciding that on all the points at issue the plaintiff believing all things not improbable," an attitude of mind 
had established his case. It is said that the case will be ap- wbich, Sir John Herschel remarks, should always charac­
pealed to the U. S. Supreme Court, by the Western Union terize the natural philosopher, and whicb, in the present 
Telegraph Company. day, is certainly tbe safest one. Within six years of the 

Mars will be 50 north of the moon December 21. Before 
the discovery of the moons of Mars there was no accurate 
method of calculating the mass of tbe planet. Laplace, in 
his " Celestial Mechanics, " gives the mass as nrtlrfi of the 
sun. Prcf. Asaph Hall,  the distinguished discoverer of the 
small Martial satellites, has calculated the mass from the 
motion of the satellites, and announces the result in " Obser­
vations and Orbits of the Satellites of Mars, with data for 
1879. " The mass of the sun being nnity, he finds that of 
Mars to be lIO'Vh1r1f' with a very small possible error, which, 
he thinks, will be eliminated in 1879. Jupiter will be about 
10 south of the moon December 26. 

American Exp orts an d Imports • 

The gold values of the exports of merchandise from the 
United States, and imports of merchandise into the United 
States, during tbe last fiscal year, as appears from returns 
made to and compiled by the Bureau of Statistics, are as 
follows : 

Exports of domestic merchandise . . . . . . . . . . $650,709,268 
Exports of foreign merchandise. . . . . . . . . . .  14, 156,498 

Total expurts of merchandise . . . . . . . . .  694, 865 ,766 
Imports of merchandise . . . . . . . . . . . . . . . . . . 437,05 1 , 532 

Excess of exports over imports of mer'!lise. $257,814,234 
Compared with the previous year, the importations are 

less by $14,27 1 ,594, and the exportations are great!'r by 
$92,390,546. 

The annual average of the excess of imports over exports 
of merchandise. for the ten years ended June 30, 1873, was 
$104,706.922 ; but during the last t h ree years there has been 
all excess of exports over imports as fol lows : In 1876, 
$79,643,481 ; in 1877, $151 , 1 52,094 ;  i n 1878, $257,814, 234. � 

The history of Mr. Simpson's long protracted fight with publication of the foregoing statement duplex telegraphy .. . . I .. 

the Patent Office before his right was acknowledged is not was not only largely employed in actual telegrapby, but its Resuits oC the P aris Exhibition. 

less interesting for the exhibition i t affords of pluck and per- use on certain busy lines became absolutely indispensable. The total admissions to the late Paris Exhibition were 
sis! ence on the part of the inventor tban for the illustration The change from tbeoretical to practical success is due to an 1 6,032,725, against a total for the Centennial of 9,910 ,966. 
it furnishes of the injustice that may come througb a mis- American, Mr. J. B. Stearns, who, in 1872, succeeded in The Exhibition at Paris, however, was open more thun a 
conception of the duties of the Patent Commissioner. In overcoming the main obstacle in duplex telegraphy, namely, m onth longer than the one at Philadelphia, while the act ual 
view of the vital importance of Simpson's invention to the what i s  known as the static discharge from the line. This receipts at the latter place were about 50 per cent larger than 
success of telegraphy the world over, the following story of Stearns accomplished by using a " condenser ;" and further, at the former. This yoor at Paris, as compared wi th 1867, 
his efforts, as brought out during the trial, will prove of in- he developed a system of " duplexing " the line similar to shows nearly double the number of admissions, and an in-
terest to our readers. 

. 
the principle of the Wheatstone bridge. crease of 75 per cent in receipts. In spite of this increase 

Gutta percha was imported into England from the East More or less successful attempts were afterwards made to the Exhibition held during the Empire involved an expendi-
Indies about 1845, and was there used as a mastic cement duplex submarine cables, and in the early part of 1877 Mr. ture of considerably less money. In 1878, 45,000, 000 francs 
and as a plastic material for covering reins, straps, and J. Muirhead succeeded. in duplexing the cables of the East- were appropriated, and a deficit is reported of 15, 000, 000 
bands, and for moulding various articles. Its insulating ern Telegraph Company by his artificial condensers. But I francs more. 
properties were, bowever, not discovered at that time. In we believe that h is success was only partial. Subsequently 

I 
------.-........... ------

1 84.5 Professor MorRe attempted to insulate a telegraph wire Mr. Muirhead has been at work duplexing the Direct United RElIIEMBER tbat the SCIENTIFIC AMERICAN is published 
with beeswax, asphaltum, and cotton yarn. This mode of States Cable, with some prospect - of success, and lately every week, and that a single number contains as much mat­
insulation failed. In 1846 Ezra Cornell and Professor Morse Stearns, who may be called the father of duplex telegraphy, ter as many of our monthlies. Try the paper one year, and 
tried to carry a wire across the Hudson River at Fort Lee has actually achieved the great feat of perfectly duplexing I you will never do without it. 

© 1878 SCIENTIFIC AMERICAN, INC.
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POTTERY AND GLASSWARE. I ented a Cover for Pots and Kettles, which may be readily 

Those who admire the beautiful in form and ornamental applied to the kettle. and when in place 'Will be securely 
design w ill be Plea

.

sed with the accompanying illustrations I held, RO as to prevent it from slipping, and will afford means 
of specimens of the artistic terra cotta and glUES work ex- for handling and tipping- the kettle without danger of burn­
hibited at Paris. It is interesting to note how early in the ing the hands. or of cn.ptying the articles from the kettle as 
development of these departments of art indust,ry the per- the water is poured off. 
rection of artistic forms was reached. The most heautiful Messrs. William H. Foster and Isaac C. Roberts, of Louis­
shapes of modern times are little more than copies of an- burg, Kan. , have patented an improved Churn. The inven­
tique designs. In surface ornamentation the finer glassware tion consists in the combination of the pivoted lever, pro­
of to-day is infinitely superior to the old ; but the forms at- vided with the cross bar and the cord, and a balance wheel, 
tllined by the glass blowers of Cy-

393 
an improved construction of hats, baskets, card racks, and 
similar articles, that are made of thin pieces of wood ; the 
inveution consists of a hat, hasket, or other article made of 
a number of radial pieces, splints of wood, or otber material ,  
notcbed at  both sides so as to interlock. They arc finally 
connected by stitching or lacing. 

Mr. Christian F. Knauer, of Urach, Wiirtemberg, Ger· 
many, bas IDvented an improved Nail Extractor, oy wIJich 
the nail head is readily taken hold of, and the nail drawn, 
without bending the nail or injuring the lid of the box, so 

that hoth nail and box may bc used 
prus, 3, .')00 years ago, if Di Cesno· again. 
I I's estimates are correct, lire un- Mr. Geo. A. Coulter, of Omaha, 
::mrpassed . Many of the specimens Neb. , has patented an improved 
exhibited by blm, during bis re- Harne Fastener, consisting of a loop 
ccnt lectures in tbis city , were lind retaining hook of novel and 
strikingly heautiful. Some of them ingenious construction. 
were transparent and transluccn t. Mr. Daniel L. Holden, of Pbila-
Originaily they were colorless, iJut delpbia, Pa. , and Edward W. Byrn, 
some of the more modern oncs of Washington, D. C. , have devised 
were beautifully colored. The ves- an improved Refrigerating and Air 
seb were found in tombs. They Cooling Apparatus for cooling the 
hafl large bodies and very small air in a room or compartment in 
ne :k , and had evidently held some which meats or other perishable 
precious liquid perfume, which was articles of food are stored. The 
doled Ollt by drops through the invention is designed to operate in 
narrow necks. Those found i n  conjunction with an apparatus for 
damp tombs showed signs of de · refrigerating a non-congealablc fluid 
@omposit ion, while those found in which is employed as a vehiclc for 
dry places wcre perfectly preserved. the cold. 
lloman lamps wcrc found in the An improved Ticket Printing and 
tombs. The invcntiun of lamps had Rccording Machine has been patcnt-
�cen attributed to the Egyptians. ed by Messrs. John Moss, of Ncw 
Tlwse found in Cyprian tombs were York city, and John H. Smith and 
.nade in moulds of harder clay, in George J. Hill, of Buffalo, N. Y. 
two pieces. �-, This invention is to provide a 

The rage fol' art decoration among machinc for the p urpose of keeping 
ladies of leisure has given a decided an exact record of all cash transac-
impetus to the produp-tion of terra tions, receipts, or disbursements in 
cotta and ot hcr pottery of artistic stores, offices, manufactorics, or any 

form in this country. At the recent business establishment or place 
con vention of the United States where moncy is paid in. It is also 
P(,ttp-rs '  A.s�ociation, the President intended to be a check on employes 
confiden t ly  asscrted that thc manu- and a prevention of dishonesty in 
fact.me of art istic ceramics is bound clerks or others handling money 
to becol l le on" of the important in- rcceived or paid out in such estab-
dust rial i n t.erests of this country. lishments. This is accomplished by 
The average value of earthenwarc registering on a paper strip inside 
and china, of all grades, import ed the machine the amount of any 

during the past six years, is nearly transaction, and printing and stamp-
a million dollars in exccss of the ing the same amount simultaneously 
imports of the year just closing ; AN C IENT GLASSWARE FROM CYPRUS. upon the account, bill, or ticket in-
and during the past ten years the serted for that purpose, the two 
importations have been steadily dep-lining. From this it ap- . with the shaft of a churn dashcr, the mechanism being con- : things bcing done at one operation or movement hy thc lever 
pears that om potters have not only kept pace with the in- trived so that a movement of the lever produces a recipro- handlc, and the differen t  amounts are set in the machine for 
crease in popu lation, but are steadily reducing the amount cating rotary motion in the churn dasher. printing or stamping by knobs outside of tbc case attached 
demanded from abroad . At present thc number of potteries An improved Postage Stamp Recording Cabinet has been to the operating levcrs. 
in the United Statcs of all kinds is 777 ; steam engines em- patented by Mr. Hollis T. Taggart, of Emporium, Pcnn.  An Improved Drier for Coffee, Cocoa, etc. , has been 
ployed 8.  with a horse power of 1 ,586 ; eight water wheels, The object of this invention is to facilitate the keeping of a patented by Mr. Samuel Beaven , of San Paulo, Brazil. This 
power 122 ; hahds employed. 6, 116 ; capitlll invested, $5,294, - record in post offices of the stamps canceled from time to invention consists in a hollow vertical cylinder, having a 
398 ; yearly wab'es paid, $2,247, 173 ; value of the products, time, and the in vcntion is cspccially usefu l in post offices number of foraminous trays placed one above the other, 
$6, 045,536. where the pay of the postmaster is regulated by the number upon which the material is placed to dry. Each tray con-

.. 4' I • of stamps canceled. The invention consists in a cabinet sists of two disks having openings, one disk being fixed and 
New InventioDs. divided into two main parts, each of whicb part is subdi- the other fitted to turn, whereby the openings arc closed to 

An improved Weat her Strip of cheap and simple con· vidp.d into small pigeon holes. retain the material or opcned to pcrmit it to pass through. 
strnction, that is tightly applied to thc door sill when thc An improved Game Table has been patented by :Mr. Wm. Thc material is stirred by revol ving rakes. Tbe drying is 
door is closed, so as to effected by heated air 
shut out draught and rain, forced upward tbrough 
and which is raised to be the apparatus by a press-
off the carpet when the ure blower. 
door is opened, has heen Messrs. Wm. D. Roper 
patented by Mr. Nelson and Joshua W. Mitchell, 
Smith . of Vin ton, Iowa. of Deep Creek, Va. , have 

Mr. William Smith, of patented an improved 
Carmi, Ill. , has patented Stop, Fastener, and Lock 
an improvement in Thill for windows, which is so 
Supporters, w hich consists constructed that it may be 
in a supporting arm pro- casily and quickly adjust · 
vided with a clamp, by cd to allow the sasb to 
which it can bc attached work freely when swollen 
to the spring of the vehiclc und whcn shrunken, which 
on which it is to be used, will hold the sash securely 
and an adjustable bar to in any position into which 
secure thc thills in a raised it may be raised. 
position. An improvement in the 

Mr. J. B. Underwood, class of hand perforating 
of Faycttevillc, N. C. , has stamps or check and draft 
devised a Combined Chair punches, in which the 
and Treadle Power, the figures represcnting the 
object of which is to rc- amount for which the 
duee the muscular forcc check or draft is drawn 
exerted in running a sew- are cut bodily from thc 
ing machine or other dc- paper, for the purposc of 
vice operated by a treadle, prevcnting fraudulent al-
and to transf"l' the strain teration by obviating the 
from the muscles of tbe ANCIENT POTTERY FROM CYPRUS. possibility of changing thc 
abdomen and other parts 
which arc inj uriolIsly affected thereby, to other muscles which I' M . Lloyd, of New York city. The object of this invention 
arc better a?le  to  exert the power and withstand the fatigue, is to furnisb an improved parlor game, simple, easily learned, 
thus confill lng thc work to the lower part of the legs, and and at the samc timc allowing a high degree of skill to bc 
converting' a laborious and injurious operation into one of 

I 
developed and exhibi ted hy the players. 

healthful exercise. Mr. Michael Affel . of Ripley, Ohio, has patented an im·  
Mr. ChauncC'y M. Orton, of Glens Falls, N. Y. , has pat- provement in Hats, Shades, etc. Tbis  invention relates to 

face of the cbeck or rl raft 
to some different amount, nas hecn patented by .Mr. Heury 
H. Norrington, of West Bay City, Mich. 

Mr. James G. Hart, of Murray, Ky. , has devised an Im­
proved Automatic Brake for Wag-ons. It i�  so constructed 
th'tt the brake will he applieo by the forward pressure of the 
vehicle in going down bill. 
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TO INVENTORS. Latest and best Books on Steam Engineering. Send the periphery at diametrically opposite points the pen- (10) F. D. asks what acid to use to lessen 

An experience of more than thirty years, and the pre- stamp for cataloglle. F. Keppy, Bridgeport, Conn. cils, C D. Put the disk on a plane surface, with its edge, the harsh effect of borax In soap without destroying its 
paratlon of not less than One hundred thousand applica- Correct thing for Holidays, Whist and Dinner Parties, against the straight edge, E F, and the three pencils in qualities. A. The addition of a little glycerin to the 

tlons for patents at home and abroad, enable us to un- Is the Vanity Fair Cigarettes, with your monogram. a line, forming a right angle with the straight edge. soap will render it less harsh if the saponiftcation has 
derstand t"� laws ani! practice on both continents, and A party wanted, with $3,000, to manufacture cne of Now roll the disk forward in the direction indicated by been properly conducted . Acids are not employed m 
to possess unequaled facilities for procuring patents 

the best new scroll saws, atready perfected and selling. the arrow, The pencil, B, which represents the axle the way you suggest. 
everywhere. In addition to our facUlties for preparing 

N (11  C F L k 1 Wh t h 
drawin:;s and specifications quickly, the applicant can N . Stall'ord 66 Fulton St., . Y. ) . • . as S : . a are t e most 
rest assured that his case will be 11100 In the Patent Of- Engine Lathes, 8 ft. bed, 19 in. swing, on hand and approved methods of using petroleum under steam 
fice ,-Ithout delay . Every application, In which the fees Ilnishlng ;  price low. F.C.& A.E.Rowland, N . Haven, C� � 

C boilers ? A. Most of the processes are patented, and by 
have been paid, Is sent complete-including the model- The Lathes, Planers, Drills, and other Tools, new and inserting a notice in the " Business and Personal " col-
to the Patent OIDce the same day the papers are signed second-hand. of the Wood & Light Machine Company, umn you mav open communication with the inventors. 
at our oIDce. or received by mall, so there Is no delay In Worcester, are to be sold out very low by the George .... 2. Can steam be practically superheated for combining 
filing tl> ° case, complaint we often hear from other 

I 
Place Machinery Agency, 121 Chambers St . , New York. 

'/ " 

.\ ......... �.\:: 

with oil , by running it through a coil of lI4 inch pipe 10 
SOU"C - '. '\nother advantsge to the lnventor in securlng F th b t d rti ·  t l  t ' in S '  t·ft ;' 

0 15 fe t lo g placed 1'n the 1lrebo ' Would an da 
his pitient throngh the Scientific American Patent or e es a ve SlDg a owes pnces Clen I C, r e n , x, y nger 

Agency, It Insures a special notice of the Invention In Mechanical, and other Newspapers, write to E. N. Fresh- "�Ii attend the use of such a pipe in a hot blaol? A. This 
the SCIENTIJ!'IC AMERlOAN, which publication often man & Bros., Advertising Agents, 186 W. 4th St., Cln., O. is perfectly practicable, but the arrangement may not 
01'0-' negotiations for the sale of the patent or manu- For Town and Village use, comb'd Hand Fire Engine : I \, If} B prove very dnrable. It will not be specially dangerous 
f.o:ure of article. A synopsiS of the patent laws & Hose Carriage, $350. Forsalth & Co., Manchester, N . H. : i l l .\ . . .. ........ _... . if means are provided for shutting off the apparatus 
in foro':n countries may be found on another page, Manufacturers of Improved Goods who desire to build 1\ 1 \\ i \' .... : promptly when required . 

t lat! th rI f te t ' 1 \ I and persons con emp ng e secu ng 0 pa n S up a lucrative foreign trade will do well to Insert a well \ \ 1 .. , (12) H. A. L. writes : I wish to heat four bar-abron<l are invited to w�te to this oIDce for prices, displayed advertisement In 
'
the SCIENTIJ!'IC AMERICA,.. 

. \ .. : 
which have been red�ced m accordance with the times. Export Edition . This paper has a very large foreign , ! I  \ \ \ \" " "  ... / rels of water, sometimes less ; which is best, a large ket-
and our perfected faCIlities for conducting the business. I uI tl 

tle set in brick with a grate, or a small boiler 3 feet long 
Address MUNN & CO., oIDce SCIENTIFIC AMERICAN. C rc a on. \ \ '\ ... ,/ by 15 inches diameter, with six two inch ftues ? Would 

Brick Presses for Fire and Red Brick. Factory, 309 
.'........ 1 I I I  such a boiler with 20 or 30 two inch ftlles, set as de. 

S. 5th St. ,  Philadelphia, Fa. S. P. Miller & Son. E ........... . }' scribed,run a 4 x 5 cylinder at 300 turns , steam at 80 lbs. ? 
Presses, Dies, and Tools for working Sheet Metals, etc. . A .  The boiler would be preferable, and would answer 

Fruit and other Can Tools. Bliss & Williams, Brooklyn, 

I 

I for the engine. 
N. Y . ,  and Paris Exposition, 18'l8. ' . • •  • 

The Ohargefor Insertion under thts heatl ts  One Dollar Punching Presses, Drop Hammers, and Dies for work- � move from B to G in a right line, the up�r one, ?, I (13) G. �. M. wrItes : There IS a fI�I? ID-
a linefr»' each insertion ,.  alJout eight WDrd8 to a line. Ing Metsls, etc. The StUes & Parker Press Co., Middle- will describe the curve, C H, and the penCIl ,  D, WIll i stanlaneous IDk eraser on the market. Of what IS It com-

town, Conn . 
. 

• I make the curve, D, I. posed ? A. The lluid eraser referred to is probably a 
Advertisements must be received at publication qJJlce ( Id " d ' Hydraulic Presses and .Jacks, new and second hand. (3) S. H. R. asks : 1. Does a small electrical strong, c� aqueous or �cetIc aCl . solutIOn of calcium 
as early as Thursday morning to appear in next tssue. 

Lathes and Machinery fbr Pollahlng and BnIDng Metals. ' machine (pocket size), such as is made for medical pur. I or potassIUm hypochlorlte-bleachlDg powder or eau de 
E. Lyon & Co . ,  470 Grand St .• N. Y .  I poses, furnish electricity of suftlcient intensity t o  ex- Javelle . . . . Portable and Stationary Engines, Boilers of all kinds. Nickel Plating.-A white deposit guaranteed by nsing periment with the microphone? A. Yes. 2. Can the Can I make a p�te�ted artIcle If. I mak� and use It 

45 Cortlandt St., N. Y. Erie City Iron Works, Erie, Pa. our materJaJ. Condlt.Hanson &  Van Wlnkle,Newark,N.J. electric light be produced from a galvanic battery? A. myself ?  A. See RIghts of InvestIgators, p. 128, cur-
Apc"ys of Orcs, Analyses of Minerals, Waters, Com­

mer-'-\ .A "" " 03, ctc. Technical formul", and processes. 
Fuller & StUlman, 40 & 42 Broadway, N. Y. 

Best Turbine Water Wheel, Alcott'. , Mt. Holly, N. J. 
24 x 48 in. Wright's Automatic Engine, with 16 foot 

band wheel. 00 In . . face, for sale . Price low. Atlas 
Works, IndianapoJis'·lnd. 

Jarvis Patent Boiler Setting burns wet peat, screen­
Ings wltbout blast. A. F. Upton. Agent, 48 Congress St . •  
Boston, Mass. 

Pulveriziug Mills for all hard substances and grinding 
purposes. Walker Bros. & Co. , 23d & Wood St . • PhIJa., Fa. 

The Valves and Hydrants manufactured by Chapman 
Valve Manufacturing Company. Boston, Mass., received 
the highest award at the recent Massachusetts Charita­
ble M echantcs Exhibition. Circular and price list on 
application. ' 

The new " Otto " Silent Gas Engine is simple in con­
struction, easy of management, and the cheapest motor 
known for Intermittent work, Schleicher, Schumm & 
Co . , Philadelphia, Pa . ·  

Inventors' Models. John Ruthren, Cincinnati, O. 
Mechanical draughtsman wanted. A steady situation 

for an experienced and capable man. Address by letter, 
only, giving particulars, E. V .. 353 W. 92d St., N. Y .  

Steel Castings true t o  pattern ,  of superior strength 
and dursblllty. Gearing of all kinds . lIydraulfc cylln­
derst crank shafts, cross heads, connecting rods, and 
machinery castings of every description. For price list 
and circular, address Chester Steel Castings Company, 
Evelina St . ,  Philadelphia, Pa. 

Complete sets of Castings for 2 in. cylinder engines ; 
cylinder bored and turned and slides bored ; small cast­
Ings brass. Price �. Photo for three stamps. Address 
J. W. Westwlck, Galena, m .  

The great advantage of the genuine Asbestos Cover­
Ings for Steam Pipes, Boilers, etc . • over any other forms 
of non-conductlng coverings, aside from their superior 
elfectlveness, Is that they are manufactured In con­
venient form ready for use, and can be easily applied 
without the aid of skilled labor. The H. W. Johns Man­
ufacturing Company, 87 Maiden Lane, N. Y" are the sole 
manufacturers. 

Alcott's Turbine received the Centennial Medal. 
The Lawrence Engine is the best. See ad. page 397.  

North's Lathe Dog. 347 N. 4th St . ,  Philadelphia, Pa 
Sheet Metal Presses, Ferracute Co. , Bridgeton, N. J. 
Brush Electric Light.-20 lights from one machine. 

Latest & best light. 'l'elegraph Supply Co., Cleveland, O. 

Diamond Drills, J. Dickinson, 64 Nassau St., N. Y. 

Vertical & Yacht EngineB. N. W.Twiss, New Haven, Ct. 
Eagle Anvils , 9 cents per pound. Fully warranted. 
Steam, Water, and Gas Valves made by the Chapman 

Valve ManuflLcturing Company, Boston, Mass., are war­
ranted to keep tight. Send for revised price list. 

The Hancock Inspirator received a gold medal at 
Paris, as being the best boiler feeder ever made, and 
the Old Colony Railroad (who have twenty-three ma­
chlnes ln constant use) have just given It their unquall­
lied Indorsement, as the cheapest and most elfectlve 
feeder ever used on their locomotives. ,Those Inter­
ested are referred to their letter of recommendation, 
which may be found in our advertising columns. 

Cornice Machines ; prices reduced, Calvin Carr, Cleve­
land, O . 

1,000 2d hand macmnes for sale. Send stamp for de­
scriptive price I1st .  Forsalth & Co . ,  Manchester, N . H .  

Rider Compression Pumping Engines; especially 
adapted for country residences. Deep well pumping a 
specialty. Circulars. Cammeyer & Sayer, 00 Liberty St . ,  
N . Y .  

J .  C.  Hoadley, Consulting Engineer and Mechanical 
and Sclentlllc Expert, Lawrence. Mass. 

A ftrst class Mechanical Draughtsman deuires a per­
manent situation In general machine or steam engine 
works . Address T. P. Pemberton, room 30, 87 Park 
Row, New York. 

See ad. for 2d hand Yacht and other Engines. 
Interstate and International Mechaulcal Exchange, 20 

E. I3th St., N. Y., U . S . A .  An equitable purchasing and 
seiling agency. New and serviceable wood and Iron. 
working machinery and mechanical suppl1es. Send for 
explanatory circular. A . S. Gear, Manager. '75,000 
worth of new and second-hand machluery wanted im­
mediately. Give full description and lowest casb price. 

English Agency, 18 Caroline St . ,  Birmingham. Yes, by using several cells. rent volume of the SCIENTIJ!'IC AMERICAN. 
• Can I electroplate with a Callaud battery? A. Yes ' Gate Fire Hydrants made by the Chapman Valve (4) C. D. K. asks : 1. What kIDd of moulds two or three cells will suflice for small work . 

' 
Manufacturing Company, Boston, Mass . , are perfectly would give the best and smoothest castings of a mix- Is th h b h' h I  bta' tol tight open easily no water hammer or strain on pipes _ . . . ere a c eap process y w IC can 0 ID er-
and �arranted to �ve perfect satisfaction .  ' .  tu:" o� tm, . zmc, and. bIsmuth? A. 1 1  the alloy �on- ably fair copies of  my own handwriting, and holV is i t  

• tams lIttle ZIDC well dned moulds of plaster of ParIs or done ?  A . Writc with a 20 per cent aqueous solution of H. Prentiss & Co., 14 Dey St., N. Y. ,  Manufs. Taps, ofpapier mache covered with a film of oil will doubtless 1 . . kl th 't' Ith f ft I Dies Screw Plates. Reamers, etc . Send for list. . . , g ycenn, sprm e e wr1 mg w excess 0 ne y pow-
' .  . . . glvesatlsfactlOn. See also SCIENTIFIC .AME�ICAN sm:- dered gum arabic, dust off excess, and dry in a warm 

Solid Emery Vulcanlte
. 
Wheels-The Sohd OngI�al PLElII1INT, No. 17, " Casting Medals, MedallIons, etc. ' place for some time. From this a cast may be taken in 

Emery Wheel - other kinds imitations and Intenor. 2. Would it stick to copper? A. Probably. fusible metal Another method is to coat a smooth metal Cautlon.-our name Is stamped In full on all our best What i th process of canning sweet corn? A The ' . 
Standard Belting, Packing, and Hose. Buy that only. s e . • plate with a ftlm of wax, through WhICh with a llne steel 
The best Is the cheapest. New York Belting and Pack- follo�1ng is the method III use by many of the la�e point to the metal below the characters are etched. The 
1ng Company, BT and 38 Park Row. N. Y. canwng esta�lIshme�ts. The corn, after removlDg lines and surface are then blackleaded, and a copper 

. . from the cob, 18 filled mto the clean cans so as to leave electrotype tsken in the usual manner. Still another For Apparatus for Electric LIght Experiment, address no air spaces . These are placed in a large oven or other " te d bl k f h Ik 'th Jerome Redding & Co., 30 Hanover St . ,  Boston, Mass . . . way IS to wn upon a prepare oc 0 c a WI 
airllght vessel. and subjected to hot steam under press- lithographer's luk or a preparation of giue aud SU!!'8r or Nickel Plating.-Wenzel's Patent Perforated Carbon ure. The harder the corn the longer the exposure re- molasses. after which the parts unprotec�ed by the ink Box Anode for holding Grain Nickel. A. C. Wenzel, 1l4 quired to thus cure it ; it is said that in some cases as are etched out somewhat with a dilute acid and the Center St . ,  New York City. milch a8 eight hours is reqUisite, but usually much less block hardened by immersing it fora time in strong wa­Bolt Forging Machine & Powcr Hammers a specialty. than this. A large vessel of boiling water, in which the ter glass solution. 

Send for c1reulars. Forsalth & Co., Manohester, N. H . cans are immersed, may be used instead of the steam What is used in, and what is the process of zinco-
For Solid Wrought Iron Beanls, etc., see advertise- oven, but is not so effec tive. On removal from the oven graphY7 A. It is similar to lithography-a plate of zinc 

ment. Address Union Iron Mll1s, Pittsburgh, PR • •  for or water bath, as the case may be, each can (they must being used in place of the stone. 
lithograph, etc. be ftlled to the cover with frnit) has the cap with a very Does the SCmNTIFIC AMERICAN, Expor t Edition, con-

To Manufacturers.-Messrs. Bignall & Ostrander, 806- small hole tapped in its center immediately soldered on. tain " Notes and Queries "  also ? A. Yes. 
808 N. 2d St., St. Louis, Mo., have added to their present As soon thereafter as the can stops blowing,as the escape 
establlsbment a Machinery Department. from whence of steam aud air through the vent is tenned, the hole is (14) A. J. F. suggests the use of drums for 
the wants of the Western machine-using public will be quickly soldered. This must be done before the air be- torning angles in t�d telephone lines. At eac� angle 
supplied. Manufacturcrs wll1 do well to correspond gins to enter. Other fruit is cured and canned in like he places a drum havmg two heads. The thread IS sev 
with them. manner-tomatoes rarely require longer than 15 to :00 : ered and the ends pass through the drum heads and are 

The SCIENTIFIC AMEnICAN Export Edition Is pub· minutes' steam curing. Where the pits are left in fruit ' knotted. 
IIshed monthly, about the 15th of each month. Every a longer tinle is requisite to completely destroy all fer- (15) F. P. H. asks for a method of making number comprises most of the plates of the four preced-
Ing weekly numbers of the SCIENTIFIO AlIERlCAN, with mentative germs. cider. A. See p. 315 (8), current volume. 
other appropriate contents, bus.lness announcements. (5) N. B. D. asks (1) if the spools of an or- (16) N. E. S. writes : The Second Avenue 
etc. It forms a large and splendId periodical of nearly dinary telegraph sounder can be utilized for making a Railroad Company have been experimenting with a car one hundred quarto pages, each number Illustrated with I telephone, or are the spools of a relay more suitable ?  t b ed al . t d f t · th about one hundred engravings. It Is a complete record . 0 run y compress r ms ea 0 s eam, e cars to 
of American progress In the arts . A: The relay spools will b.e b�st. 2. The �Iephone line be charged from a stationary reservoir, into which the 

will be less tban half a mile ID length. Will small cop· air has been forced at a high pressure by a stationary Improved Meat Cutter. Capacity 600 Ibs. an hour. CIr- per wire do for the main line? A. Yes. . It . l '  d b ha h cuiar and price Ust, J. W. McFarland & Co . . A1lJance. O.  • 
englDe . �s c a1me , y some persons , t t t e sta-

Fine Taps and Dies for Jewelers, Dentists, and Ma- (6) G. F. D. asks : 1. What IS the cheapest tionary englDe has not enough power to draw as many 
chlulsts, In cases. Pratt & Whitney Co., Hartford, Conn. method for producing ozone in large quantities so that cal'!! as it can supply with air and keep running; but I 

it may be applied as an oxidizing agent? A. Coat the claim that it has. Who is rlght7 A. We agree with 
Improved Steel Castings ; stiff and durable ; as soft inside of a long glass tube with tiufoil, aud pass over you, as we understand your meaning. 

and easily worked as wronght Iron ; tensile strength not 
less than 65,000 lbs. to sq. In. Circulars free . PittSburg ' this a second wider tube coated witlI tinfoil on its outer 
Steel Casting Company, Pittsburg, Pa. surfaces. Between these two tubes pass a current of 

Warranted best and cheapest Planers, JOinters, Uni- dry oxygen, and connect the inner and outer tinfoil coat­
versal Woodworkers. Band and Scroll Saws. etc .• manu_ ings With the terminal wires of an active induction coil. 
factured by Bentel, Margedant & Co . ,  Hanlilton, Ohio . Ten to fifteen per cent of the oxygen may thus be con-

verted into ozone. 2. What paint or varnish would be 

NEW BOORS AIm PUBLICATIONS. 
suitable for Insulating wire for electrical experiments ? 
A. Shellac dissolved to the consistence of molasses in 

NEOPHONOGRAPHY : a System of Short, Swift, alcohol , asphaltum varnish,melted sealing wax or para!-
Scientific and Easy English Writi ng. By ftn, and benzol solutions of gutta percha and caout­
James Richardson. New York : Har- II 

chouc are occasioually used . 3. How is the instrument 
roun & Bierstadt. 50 cents. I made for measuring the resistauce of an electric cur-

Another of the multitudinous attempta to provide an i rent in ohm�? A. It consists of a series of coils of 
acceptable substitute for our common long-hand writing. , measured reSIstance. 
It differs from the usual, however, in being strictly al· I (7) P. McF. asks how to keep cider sweet 
phabetic, no compound or contracted characters, omis- � all winter. A. Add from 0'125 to 0'25 oz. of sulphite of 
sions, or other stenographic devices being admitted. i Hme (calcium sulphite) for each e;allon of the cider. It 
The writing 1s cursive, singnlarly direct in its ftow, and should be dissolved in a little of the cider before adding 
evidently easy to read. The author claims that it is ' it to the barrel. Then roll the barrel. 
correspondingly easy to write. (8) H. M, D. asks for the best way to make 

gelatin or glue moulds for plaster casts. A. Glue is 
softened by digesting it in cold water and then melted 
in the water bath. This affords a very thick paste, to l which pure glycerin is added in the same quantity by 
weight as that of the dry glue taken. The mass is then 
further heated and stirred for some time in order to 
evaporate the excess of water. This mixtnre d oes not 

(1) L. M.-To restore a lens blurred by adhere to well oiled moulds, and is very elastic when 
hydroftllOriC acid, take a sealing wax impression of a l cold. 
portion of the face of the lens. stretch over the wax a How are autumn leaves preserved? A. The fresh 
piece of silk, apply a paste of ftne putty powder (put- . leaves are spread and pressed into a suitable dish with 
ty powder and water) to the face of the pad thus made, , alternate layers of ftne, thoroughly dry sand, as hot as 
and rub the pad rapidly over the face of the lens with a the hand can bear. When the sand has cooled they may 
gyratory motion nntll the surface of the lens is repol- : be removed, smoothed under a hot iron, dipped for a 
ished. i few moments in clear French spirit varnish, and al­

(2) J. R. E.,  S. H. R. , and others. _Re_ ' lowed to
. dry in the air. By many melted white wax or 

gamed merely as a rotating body, all parts of the perl- para1lln IS preferred to th.e varnish. The�e latte� must 
phery of a carriage wheel move aromid its axis with the not he too hot, The drIed .Ieaves are dipped ID the 
same velocity. Regarding the carriage wheel as a roll- melted wax, drawn several times over the. edge of the 
Ing body, the upper portion moves forward faster than vessel to remOTe excess, and hung up untIl the rum of 

(17) A. H. G. asks how to dissolve amber to 
be used a� a varnish. A. Amber, 10 parts (by weight); 
melt in a suitable vessel over a moderate 1Ire, and add 
boiled linseed oil, 20 to 30 parts. The caldron in which 
this operation takes place should not be more than two 
thirds filled; and the mixture of oil and resin kept boil­
ing for 10 minutes. The vessel is then removed from 
the 1Ire (into the open air), allowed to cool down to 
about 280° Fah . , alld from 25 to 30 parts of oil of tur­
pentine gradually added . See also Meredith's proce.s, 
p. 35, current volume, SCIENTIFIC AMEIuCAN. 

(18) C. H. asks (1 ) how to make oxygen 
gas in a cheap and simple way for experiments. A. 
Mix dry potassium chlorate with about one fourth its 
weight of pure black oxide of manganese, and heat the 
mixture In a copper retort over the llame of a spirit or 
gas lamp. The retort should not be more than one 
qnarter full . The gas should be passed through water 
to free it from traces of chlorine, etc . 2. Is there any 
danger of explosion from the above gas when it comes 
in contact with a llame, that is, when no other gas is 
mixed with it? A. No. 

(19) W. S. R. asks for a good recipe for 
red al!d bille stencil ink. A. Shellac. 4 parts; borax, 1 
part; dissolve by boiling in a small quantity of water, 
and dilute with hot water to the consistency of very 
thin sirup. To this add a su1ll.cient quantity logwood or 
Brazilwood extract, or the soluble coal tar reds . For 
blue add to the lac solution soluble Prussian blue, or 
blue carmine. 

(20) D. H. A. writes : A paper mill in this 
place is supplied with turbines. The tail race is 3 feet 
higher than it need be. Which will add most to the 
power of the wheel, to deepen the tail race and lower 
the wheels, or to deepen the tail race, let wheels remain 
where they are, airtight tubes being fttted to the wheels 
and extendiug to the water In tail race ? A. As we nn­
derstand the statement, we think that the increase of 
power would be about the same ill either case. 

For Power&Economy,Alcott's Turbine,Mt.Holly,N.J. 
The well named Leader Lathe is far ahead of compe­

titors . For descriptive circular, address Frasse & Co. , 

the portion which touches the ground. Any point in I wax has thoroughly cooled and hardened. (21) G. B. G. asks : 1. What is the compo­
the wheel will describe a cycloid curve as the wbeel rolIs I (9) " Watch Hand" asks how to anneal watch sitton of bright dipping acid for brass? A. Ordinary 
on a plane surface. Ollr correspondents can satisfy hands that have to be swaged three tinles after each an· nitric acid diluted with one or two volumes of water. 
themselves as to the proper solution of the problem in nealing. A. Place the hands in ,:,harcoal dust in a cast 

I 
The work must ftrst be cleansed from all traces of grease 

the following way : Take a disk, A, of thin wood or iron !lox. Close and lute the box, bring it to a red heat, or oil by hot soda solution or scouring . 2. What is the 
tl2 Chatham St . ,  New York. . pasteboard, and secure at the center a pencil, B, and at and allow it to cool very slowly. mixture into which the article is dipped which gives it 
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a dark gray permanent color? It is called "steel bronze" Grain binder, C .  J,. Travis . . . . . . . . . . . . . . . . . . . . . . . . . 209,149 TRADE MARKS. ....FATCIIES dip. A .  The gray or black dip referred to  i s  prepared Grain cleaning machine, Kidwell & Maloney . . . . . .  209,173 Alloy of metal, Smith & Egge Manufacturing Co  . . . •  6,739 .. 
as follows : Hydrochloric acid, 12 lbs. ; ferrous snlphate Grain cleaning machine, Maloney &; Sh?emaker . .  209,177 Baking powders, J. C .  Grant . . . . . . . . . . . . . . . . . . . . . . . . .  6.736 FOR GIRLS AN D no y S. 
(copperas), l ib. ; arsenious acid (pure white arsenic), 1 Gra� from vesse.s. unloading, C. J. i\ ells . • . • • • •  209,204 Braid and tape, W . H. Stafford . . . . . . . . . . . . . . . . . . . . . . .  6,744 

. . D' th t' l b ' ht '  d' Gram sep�rator, J. Allonas . . . . . . . . . . . . . . . . . . . . . . . . . .  209,208 Bread A Brown 6 746 lb. ; dissolve m the aCid. Ip e ar IC es r.lg m l' Grain separator Smith & Chase . . . . . . . . . . . . . . . . . .  209,140 " . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  , 
lute nitric acid, rinse in clean water, and Immerse in Grindstone frame, W. McDermott . . . . . . . . . . . . . . . . .  209,280 Cigars, Seubert & Warner . . . . . . . . . . . . . . . . . . . . . . . . . . . . 6.750 

th I '  d i d  I Cigars, J.  D. Culp & Co . . . . . . . . . . . . . . . . . . . . . . . . . . . . " 6,747 
the bronze dip until e prop�r co or IS eve ope . Gun cleaner, C. E. Longden . . . . . . . . . . . . . . . . . . . . . . . .  209,276 Cigars, M .  Jacoby . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  6,742 
Rinse in cold water and dry m warm sawdust. The Hammock and tent, portable. C. II . Leycester . . .  209,275 Cigars, C. G. Petersen . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  6,737 
green lacquer usually emplOyed is made b! �igesting Harv""te� cutter bar, E. C. Keys . . . . . . . . . . . . . . . . .  , 209,172 I Cigars, cigarettes, etc, Goodwin &; Co . . . . . . . . . . . . . . .  6,735 
together in a warm place,with occaSIOnal agltatlOn,shel- Hat tip, � .  W. Torwegge . . . . . . . . . . . . . . . . . . . . . . . . . . .  209,006 Cough remedies, C .  White . . . . . . . . . . . . . . . . . . . . . . . . . . .  6;752 
lac, 5 0zs. ; sandarac, 4 0zs. ; gamboge, 1 oz. ; turmeric, Hides and skins, scouring, G. T. Sheldon . . . . . . . . . .  209,298 Flavor for porter, D . D . Williamson . . . . . . . . . . . . . . . . .  6,U5 

6 ozs. ; wood spirit, Ill, gallon. Hitching post, J. C. Peppler . . . . . . . . . . . . . . . . . . . . . . . .  209,288 Medicated lozenges, Sheley & Roberts . . . . . . . . . . . . . . .  6,743 Holdback, F. P. Pfieghar . . . . . . . . . . . . . . . . . . . . . . . . . . 209,190 Minerai water, Apa\linaris Company . . . . . . . . . . . . . . . .  6,732 MINERALS, ETc.-Speclluens have been re- Hops, dl.kltegratL'lg stalks of, I. D. Nordltnger . .  209,286 Photographs, etc., Artotype Company . . . . . . . . . . . . . .  6,733 
ceived from the following correspondents, and Horses' heels, pad for, M. Gallagher . . . . . . . . . . . . . . .  209,245 Salt, A. Deakin . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  6,740 

examined with the 5esuits stated : 
Hose reel, J . :r. Manard . . . . . . . . . . . . . . . . . . . . . . . . . . . .  209,278 Shaving soap, C. Pauly . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  6,738 , Index, reVolVIng, L. U. Albers . . . . . . . . . . . . . . . . . . . . . .  209,206 Smoking tobacco, Ronlhac & Co . . . . . . . . . . . . . . . . . . . . . .  6,749 

E. A. S.-They are iron garnets-the well formed Indexing apparatus, Carlisle & Taylor . . . . . . . . . . . . . 209,158 Soap, F. Treukamp .. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  6,751 
crystals are sometimes nsed as jeweling. Indicator and alarm, low water, A. Hann . . . . . . . . . .  209,259 Spool cotton, R. W. Ferguson . . . . . . . . . . . . . . . . . . . . . . .  6,724 

Indicator, station, Z. M. Hibbard . . . . . . . . . . . . . . . . . . 209,122 Steel pens, L. Dreka . . . . .. . . . . . . . . . . . . . . . . . . . . . . . . .  6,'141 
Any numbers of the SCIENTIFIC AMERICAN SlJI'PLE­

MENT referred to in these columns may be had at this 
office. Price 10 cents each 

Injector. J. E. Bott . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  209,2'� Theatrical and gymnastiC apparatus, W. )j'ar\nl . . . .  6,743 
Inkstand, cfrlendar, C. B. Howard . . . . . . . . . . . . . . . .  209,169 

COMMUNICATIONS RECEIVED. 
The Editor of the SCIENTIFIC AMERICAN acknowledges 

with mnch pleasure the receipt of oflginal papers and 
contributions on the following snbjects : 

Government Manufactures. By F. M. S. 
Bromide of Ammonium. By E. H. W. 
Aluminum as a Negative Element in Galvanic Batte· 

ries. By J. M. S. 
Acoustic Telephones, etc. By J. J. B. 
On Small Steamboats. By G. H. S. 
On Economy of Weight in Gearing. By J. O. B. 
On the History of the American Lead Pencil Manu­

factnre, 

[OFFICIAL. 

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

Insulating railway tracks, L. Bastet . . . . . . . . . . . . . . .  209,215 

Journal bearings, compOSition for, J .  Johnson . . .  209,HO 
Ladder, firemen's, R. Gilchrlest . . . . . . . . . . . . . . . . . . . .  209,250 
Ladle, metal founders', G. F. Butterfield. . . . . . . . .  209,223 
Lamp wick attachment, A. Schreiber . . . . . . . . • • . . . .  209,194 
Lamps, lantern for street, Keefer & Orsburn • . . . •  209,272 
Lantern, A. W. Paull . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 209.188 
Lantern, E. Tufts . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  209,308 
Last channeling machine, L. Darozlr . . . . . . . . . . . . . . 209.113 
La,tlng machine, Copeland & Crisp . . . . . . . . . . . . . . . ·209,232 
Ufting jack, C .  F. Asire . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  209,211 
Lightning rod. H. W. Farley (r). . . . . . . . . . . . . . . . . . . . 8,459 
Locomotive, J. J. Arit�Ony . . . . . . . . . . . . . . . . . . . . .  . . .  209,209 
Log turner, Tripp & Ballou. � .. . . . . . . . . . . . . . . . . . . . . . . .  209,201 
Loom let-off mechanism, J .  Belicard . .  _ . . . . . . . . . .  209.217 
Loom take-up and let-off, G. S. Smith . . . . . . . . . . . . . .I09,P.OO 
Main and pipe, E . H. Austin . . . . . . . . . . . . . . . . . . . . .  209,104 
Middlings separator, W. J. Fender . . . . . . . . . . . . . . . . .  209,165 
Middlings separator, A. Morley . . . . . . . . . . . . . . . . . . . . 209,182 
Milker, cow, S. G. )Iajor . . . . . . . . . . . . . . . . . . . . . . . . . .  209,277 
Mill , fulling, Arnold & Aiken . . . . . . . . . . . . . . . . . . . . . .  209,152 
Mill, water, S. N. Stewart . . . . . . . . . . . . . . . . . . . . . . . . . . . 209,143 
Mills, measurer for fUlling, T. W. Clark . . . . . . . . . . .  209,229 
Moulding machine, J. Hackett. . . . . . . . . . . . . . . . .  ' " 209,256 

Letters Patent .0£ the United Statel!l 

Granted id' the Week Ending 
were Muff, J. H. Kappelhoff. . . . .  . .  . . . . . . . . . . . . . . . . . . . . 209,271 

Music leaf turner, J. J. OUJIheltree . . . . . . . . . . . . . . . .  209,287 
Oyster package, F. Pfetlrer . . . . . . . . . . . . . . . . . . . . . . . . .  209,139 
Packing, rubber, J. Johnson . . . . . . . . . . . . . . . . . . . . . .  209,270 
Paddlewheel ,  feathering, S. W. Irwin . . . . . . . . . . . . .  209,267 

AND EACH BEARING THAT DATE. Padlock, permutation, G. C .  Ridgway . . . . . . . . . . . . .  209,294 
October 22, 1878,  

DESIGNS. 
Carpet, J .  Magee . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  10,874 
Carpet, J. NeiL . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  10,875 
Carpet, T. J .  Stearns . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 10,876 
Cigar box, E. Hantsche . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  10,873 
Moulded cards, J .  Hollely . . . . . . . . . . . . . . . . . . . . . . . . . .  10,879 
Padlocks, J. Gerard. . . . . . . . . . . . . . . . . . . . . . . . . . . .  . . . . . .  10.877 
Pencll cases, C W. Gessner . . . . . . . . . . . . . . . . . . . . . . . . . .  10.872 
Spoon and fork handles, G. W. Hnll. . . . . . . . . . . . . . .  10,878 

English Patents Issued to AlDerieans. 
From November 15 to November 19, Inc\uslve.  

Firearms.-D. B.  Wesson, Springfield, Mass . 
Hemp machlnery.-J. Good, Brooklyn, N. Y. 
TI!uminating gas.-O. Lugo, Flushing, N. Y. 
Mashing process.-A. E. Ferve et a!., Tivoli, N. Y. 
Pavement, wooden .-E. Whitehead, Cin.clnnati, O. 
Refining saccharine IIqulds.-J . W. Decastro, N. Y. city. 
Sheaves or pnlleys.-H. Loud, Boston. Mass. 

Inside Pall'''' each insertion _ _  - 1� eents a line.  Back Pall'e, each insertion . - - _ $1.00 a line. (About eight words to a line.) 
Engravings may head advertisements at the same rate 

per tine, Ily measurement, as the letter press. Adver­
tisernenis 'Inust lie received at pubUcation ojfice as early 
as Thurs1ay rrwrninq to appear in neaJt issue. 

[Those marked (r) are reissued patents.]
, 

Pails, bail ear for, J. Walton (r) . . . . . . . . . . . .  . . . . . . .  8,462 60 Chromo and Perfumed Cards [no 3 alikej. Name In 
Pantaloons protector, W. H. Ewing . . . . . . . . . . . . . . .  209,162 GoldandJet,lOc_ CLINTO>! BF 'B., ClIntonville, Ct. 
Paper damping Implement, D. L. Mulford . . . . . . . .  209,188 

A complete copy of any patent In the annexed list, Paper pnlp, wood grinder for, W.D.& N.II.Shaw. 209,197 

Including both the speCifications and drawings, wlll be Paper, waxing, S. Hammerschlag (r) . . . . .  . . . . . . . . .  8,460 

furnished from this office for one dollar. In ordering, Pin, flower, J. H. Plummer . . . . . . . . . . . . . . . . . . . . . . . . .  209,191 
Pipe connections, lining for, E. H. Austin . . . . . . . .  209,103 

please state the number and date of the patent deSired, Pipe moulding machine, F .  Shlckle . . . . . . . . . . . . . . . .  209,139 

and remit to Munn & Co., 37 Park RoW, New York city. Pipes, etc., locker for gas and water, J .  Miller . . . •  209,181 
Plane, bench, P. Gallagher . . . . . . . . . . . . . . . . . . . . . . . . . .  209,246 
Planter, corn, E. D. &; O. B. Reynolds . . . . . . . . . . . .  209,293 

Air tight vessel, T. H. Shahan . . . . . . . . . . . . . . . . . . . . .  209,297 , Plow, J. Lane . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  209,174 
Alloy for COin, W. W. Hubbell . . . . . . . . . . . . . . . . . . . . . 209,263 

. 
P!ow, T. F. McNalr . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  209,282 

Alloy used with other alloys, E.A.C. Du Plaine . .  209.240 , Plow colter, W. McGregor . . . . . . . . . . . . . . . . . . . . . . . . . .  209,129 
Alphabet block, A. G. Trickey . . . . . . . . . . . . . . . . . . . . . .  209,007 Plow standard, T. Meikle . . . . . . . . . . . . . . . . . . . . . . . . . . . .  209,234 
Axle box lid, car, R. Wells . . . . . . . . . . . . . . . . . . . . . . . .  209,150 ' Plow, sulky, J. Lane . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  209,175 
Axle skein. vehicle, Gestrlng & Fnllerton . . . . . . . . . 209,248 Plow, sulky, T. Meikle . . . . .  . . . . . .  . . . . . .  . . .  . . . .  . . . .  . .  209,283 
Bag fastener, E. 'V. Cox . . . . . . . . . . . . . . . . . . . . . . . . . . • • .  209,233 Pressure regulator or governor, Potter & SloaD . . . 209,192 
Bag fastener and tag holder, D. McKenzie, Jr . . . .  209,281 Pulley, G. Taylor. . . . . . . . . . . . • • . • • . . . • . . • . • • . . . • . . . . .  209,147 
Bands, cords, and ropes,manufacturlng,L .  Binns 209,106 Pump, oil well, F. J. Hanna . . . . . . . . . . . . . . . . . . . . . . . .  209,258 
Barrel and keg, W. H. Ewing . . . . . . . . . . . . . . . . . . . . . . .  209,163 Railway rail, M. B. Stafford . . . . . . . . . . . . . . . . . . . . . . . . . 209,302 �  WEAR OUT. 
Barrel heads, maklog, A. Wason . . . . . . . . . . . . . . . . . . . 209,311 Railway Signal, electriC, C. D. Tisdale . . . . . . . . . . . . . 209,148 Circulars of new goods free. J. S. Birch & Co. 38 Dey St., 
Barrels, cooling attachment for, J. Hoerr . . . . . . . .  209,262 Railway track cattle guard, Simpson & Kimball . .  209,299 N. Y. 
Basket. waste paper, W. F. Hatfield . . . . . . . . . . . . . . .  209,168 Railways, construction of, J. S .  Hyde (r) . . . . . . . . .  , 8,465 P-A-I-N-T-F-R-O-M--A-S-A-NI-T-A-R-Y-P-O-I-N-T--O-F Bed bottom, T. R. Jones . . . . . . . . . . . . . . . . . . . . . . . . . . . .  209,124 Raker and loader, hay, D. W. Bovee . . . . . . . . . . . . . .  209,156 Vlew.-Cases described In which White Lead Paint In Beers In kegs, pre"ervlng, W. Galfron . . . . . . . . . . . . . .  209,244 Razor strop, A .  V. Brokhahne . . . . . . . . . . . . . . . . . . . .  209,107 Dwellings Never Drleshbutgives off Poisonous Particles 

Genuine Gold Hunting Case Watch for girls, $16.00. Coin Silver Hunting Cnse, Fnll Jeweled , Patent Lever Watch for boys, $11.00. Guaranteed. Sent by Heg-
:,s���:�s ��I

b.o�. ';,e;e���ertt p�l
c
i2.'lx'i g� account. A nwre satisfactory gift cannot 

be 1Imagined. 
1. BRIDE & CO.,Watches, Novelties, etc· 
Salesl'oom, 291 B" oadway, N.Y. 

E.gbr��e2J7fti70�'actory, Brooklyn, E. D. 

OZONE AND THE ATMOSPHERE.-BY 
Albert R. Leeds, Ph.G. A valuahle and exhaustive 
S���� f�'"-i�ftoJ:bLeoc�titi�:rf:n:�eu?t . •  AJ:Y:fe�er�� 
Ozone Observations for One Month at Upper Saranac Lake. N . Y. ,  with Thermometric. Barometric. Hygrome .. 
tric. and other observations ; Examination of Methods 
in Ozonometry t and the Preparation of Ozone by Elec-������:) �:Je6;0��e:::l�r

v
U'e

g
(hJ'Js �:��tr��'lec\��� 

and Preservation of Ozone . Critical Examination of 
Ozonoscopes, with useful remarks on Paper Starch, and Preparation of Pure Potassium Iodide. Classification 
of Ozonoscopes. Examination of Ozonoscopes under 
known conditions. Infiuence upon Ozonoscopes of Con . 
sittuents of the Atmosphere other than Ozone. Ozono­
scopes (after Ozonizing) with Sulphurous AnhydrIde. 
Ozono8copes with Nitrous Fumes, and with HYdrO�en 
�n���·rs.
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T. G. SELLEW', 
Manufacturer of 

DESKS, 
O F F I C E  

And Library Fnrnitnre 
1 1 1  Fulton St., N.Y. 

fie'iis������';.:3�lc�� 
fitted up. Agent for 
Wooton's �ecretary, the DESK OF THE AGE. 

TtiE 

J dentifie �mtdean 
FOR 1 819. 

The Most Popular Sdentifie Paper In the World. 

VOLUME XL,-NEW SERIES. Berth for vessels, self leveling, D. Huston . . . . . . . .  209,234 Razor strop case, A. V. Brokhahne . . . . . . . . . . . . . . . .  209,100 'l!?ela
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nmOs:�el'laup�l\feDe�he:s&"en,.: 
Bibb or cock, water, Elllott & McCool . . . . . . . . . . . . .  209,161 Reapers, adjustable reel for, W. R. Hal1ett . . . . . .  209,120 .. .p The publishers of the SCIENTIFIC AMERICAN beg Zinc White Recommended, with Covering qualities Binder for manifold writing, G. Southard . . . . . . . . .  209,141 Refrigerator, G. F. Smith (r) . . . . . . .  . .  . . . . . . . . . . . . . 8,463 equal to White Lead. SUPPLEMENT 11)4. Price 10 to announce that on the Fourth day of January, 1879, a 
Binder, temporary, W. H . Bailey . .  " . . . . . . . . . . . . . .  209,213 Refrigerator, A. Zinsser . . . . . . . . . . . . . . . . . . . . . . . . . . . .  209,314 cents .  new volume will be commenced. It will continue to be 
Boller cleaner, steam, J .  Carter . . . . . . . . . . . . . . . . . . . .  209,226 Roof battening, J .  C .  Wands . . . . . . . . . . . . . . . . . . . . . . .  209,310 ESTABLISHED 18U 

the aim of the publishers to render the contents of the 
Boilers, Incrustations from, F. J. Obert, Jr . . . . . . . . 209,186 Roof, fire and water proof, T. New . . . . . . . . . . . . . . . . . .  209,131 JOSEPH 'TODD new volume as, or more, attractive and useful than any 
Boot and shoe insole, J. F. Nickerson . . . . . . . . . . . . .  209.184 Rubber tubes, vulcanizing, M Mattson. . . . . . . . . . .  209,128 C. , of its predecessors. 
Boot, India rubber, G. Watkinson . . . . . . . . . . . . . . . . .  209,312 Saddle, harness, Holmes & Eldridge . . . . . . . . . . . . . . . .  209,123 I 
Bracket, E. H. Bates (r) . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  8,484 Sand paper holder, N. H. Fay (rl . . . . . .  . . . . . . . . . . . . .  8.458 ���:'E:� ���i�:�,.rch��'�;ry��:a:��:i;"��"BJh':Fr�: . Ouly $3.�0 11 X2alu :�'���.�I� gle0.i':�ge. Weekly. 
Brake, wagon, W . M. Rape . . . . . . . . . . . . . . . . . . . . . . . . .  209,291 Saw set, F, A. Buell . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  209,222 I etc . I also manufacture Baxter's New Portable Engine , 
Brush bridle, pain�, M. W. Marsden . . . . . . . . . . . . . . . .  209,279 Sawing machine, scroll., H . L. Beach . . . . . . . . . . . . . .  209,153 1 g���:zp' o��� ���:;hl�I!mOI?�:t���:I�t':.�I�&���O �o��� This wi<lely circulated and splendidly llIustrated 
Butter package, C. H. Robl s�n . . . . . . . . . . . . . . . . . . . .  209,136 Scales, spring, T. C. Mlles . . . . . . . . . . . . . . . . . . . . . . . . . .  209,180 power, $225 ; two and a �alj1 horse-pow�r, $250 ; three paper Is published weekly. Every number contains six. 
Button and fastener, A. M . RIChmond . . . . . . . . . . . .  209,135 Sewing machine, C. K .  Bradford . . . . . . . . . . . . . . . . . . .  209,157 : horse-power, ,275. Manufactured exclUSIvely by teen pages of useful informat.lon, and a large number of 
Can for flUids, C. H. Nye . . . . . . . . . . . . . . . . . . . . . . . . . . . .  209.135 Sewing machine fan attachment, J. W. Fackler . .  209,116 J. C. TODD, original engravings of new inventions and discoveries, 
Candles, r�fiector for, �1. C .  Meigs . . . . . . . . . . . . . . . . .  209,178 Sewing machine, wax

, 
thread, J. Keith . . . . . . . . . . . . .  roo,126 10 Barcia), St. ,  New York, or Paterson, N, J. representing Engineering Works. steam �lachinery, 

Cars, heatmg railway, J. 'V .  Graydon . . . . . . . . . . . .  209,166 Sheep rack, N .  E. A.len . . . . . . . . . . . . . . . . . . . . .  0 • • • • • • •  209,207 New Inventions, Novelties in Mechanics, Manufactures, 
Cars, sand box for street, J. E . Shaw . . . .  " . . . . . . . .  209,196 Ship buildlog, J. B. Hall . . . . . . . . . .  " . . . . . . . . . . . . . . .  209,167 Chemistry, Electricity, Telegraphy, Photography, Archi_ 
Carriage top prop, J. P. Simpson. . . . . . . . . . . . . . . . 209,198 Slate grinding machine,  J. W. Hyatt . . . . . . . . . . . .  209,265 tecture, Agriculture. Horticulture, Natural History, etc. 
Cartridge, F. W. Marston . . . . . . . .  . . . . . . . . . . . . . .  209,127 , Sleigh knee, G. A. & H. J. Gilbert . . . . . . . . . . . . . . . . .  209,251 All  Classes of Readers find in THE SCIE:oITIFIC 
C .... ting sash weights, Davis & Goctlrey . . . . . . . . . . .  209,237 Smoke and spark conveyer, R. F. Hill . . . . . . . . . . . . .  209,260 AMERICA" a popular res"""e of the best scientific In-
Chart, dress. W. Cornwell . . . . . . . . . . . . . . . . . . . . . . . . . . .  209,111 , Smoke staCk, E. Clemons . . . . . . . . . . . . . . . . . . . . . . . . . . . .  209,231 formation of the day ; and It is the aim of the publishers 
Churn, IV. Seachrlst . . . . . . . . . . . . . . . . . . . . . . . . . . . .  " . . . .  209,195 : Smoothing Iron, N. J. Powell . . . . . . . . . . . . . . . . . . . . . .  209,133 1 to present it In an attractive form, avoiding as much as 
Churn. reCiprocating, J. E. Gibbs . . . . . . . . . . . . . . . . .  209,249 I Spinning spindle, J. C. Stanley . . . . . . . . . . . . . . . . . . . .  209,199 , possible abstruse terms. To every intelligent mind, 
Cloth measuring apparatus, 1.' .  T. Farnsworth. . .  209,164 I Spoke trimmer, P. Barringer . . . . . . . . . . . . . . . . . . . . •  209.214 ! this journal affords a constant supply of instructive 
CI th d ·  h' D Bab k 209 212 ' S ri ' H S 8 461 65 IUTXEO CA aos with name, l Or. and stamp. dl It . t· f k I dg d I o rymg mac Ine, . coc . . . . . . . . . . . . . . .  . i p ng, carrIage . prague (r) . .  . . . . . . . . . . . . . . . . .  " Agent'� Outfit, lOc. L. C. COE & Co., Bristol, Ct. rea ng. IS promo Ive 0 now e e an progress n 
Clothes drier, A .  A .  Heaton . . . . . . . .  _ . • . . . . . . . . . . . . .  209,121 i Spring, vehicle. F. Gerard . . . . . . . . . . . . . . • • . . . . . . . . .  209.247 every community where it circulates. 
Clothes pounder, W. P. Dnngan, Jr . . . . . . . . . . . . . . . .  209,239 ! Springs, coiler for spira\, G. �' . Godley . . . . . . . . . . .  209,254 P ? Terms of SllbMcription .-One copy of THE SerE>!. 
Coin detecter, counterfeit, E. Street . . . . . . . . . . . . . .  209,145 Stall for vessels, horse and cattle, B .  Albee . . . . . . .  209,102 Ca n l Ob tain a ate n t . TIFIC A""RICA" will be sent for <me year- 52 numbers-
Cooker and steam washer, feed, J. K. Purinton . .  209,184 Stamp, ore, Z .  L. Kay. . . . . . . . . . . .  . . . . . . . . . . . . . . .  209,171 postage prepaid. to any subscriber in the United States 
Corset clasp, J. S . Crotty . . . . . . . . . . . . . . . . . . . . . . . . . . . .  209,112 Stamp rods, tappet for, R. A. Johnson . . . . . . . . . . . . .  209,269 This is the first inquiry that naturally occurs to every or Canada. on receipt of th ree dol lar. nnd twenty 
Countersink, W . R. Gill . . . . . . . . . . . . . .  ; . . . . . . . . . .  : . . .  209'2?2 Stirrup, O. V. Flora . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  209,117 author or di·coverer of a new i�ea or i�provement. 'l'he 

I cent_ by the publishers ; six months, '1.60 ; three 
Crane for hoisting car wheels. etc .• \\ .  M .  DavIs . . 209,236 Stock feeding device, J .  L .  Carpenter . . . . . . . . . . . . .  209,225 , qmcke't and best way to obtam a .a"sfactory answer. ' months, $1 .00. 
Crayon mould section mOUld. C. H. Bill . . . . . . . . . . . .  209.154 StUffing box and packing. Deavs & Brazier . . . . . . . .  209,160 : without expense. is to write to us (Munn & Co.) ,  de- !  C l llbs.-One extl'a copy of THE SCIENTIFIC AMERI-Cultivator, rldmg. H. H. Canaday . • . . . . . . . . . . . . • . •  209,224 Sugar centrifugal machine, Walker & Patterson . .  209,309 ' scribing the invention with a small .ketch. A II we : ill b r d tl f ' / b fft b .�"_ Cultivator wheel D Argerbright 209 210 S lk T II B ! '  . OAN w e supp Le gra s ore1ery c u  0 ve su SC'Mun8 , , . . . . . . . . . . . . . . . . . . . , u y, . . rown . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 209,109 need is to get the idea. Do not use pale Ink. Be brief. , at $.1.20 each ; additional copies at same proportionate Cultivator, wh."el, A. Geppert . . . . . . . . . . . . . . . . . . . . . . 209,118 , Surveying Instruments, tripod head for, W . Gurley 209,255 ' Send stamps for postage. �'e will immediately answer ' rate. Postage prepaid .  Curtain cord tIghtener. G.  B .  Katen . . . .  . .  . . . . .  209,125 Syringe W. T .  Reaser 209 392 , . , I Curtain fixture, R . White . . . . . . . . . . . . . . . . . . . . . . . . . . .  209,313 1' Tab.e I�af support IV . F '  D�l; 

. . . . . . . . . . . . . . . . . . . . .  209'235 ! and Inform you whether or not your ,mprovement IS One copy of THE SCIE"TIFIC AMERICAN and one-copy 
Cut off, H. Southworth . . . . . . . . . . . . . . . . . . . . . . . . . . .  209,361 T�lIow, artifiCial, M. De I� Vega: : :  : : : : : : : : : : : : : : : : : 209:203 

! probably patentable ; and if so, give you the nece�sary ! of THE SCIE"TIJ'IC AMERIC�>! SUPPLEllIE>!T will be sent 
Disb. covered, J. Jepson . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  209,268 ! 1arget. ball, C .  V . Boughton . . . . . . . . . . . . . . . . . . . . . . . .  209,156 ' instrnctions fo< further procedure. O�r lon� expenenee I for.one year, postage prepa,d, to �ny subscriber In the 
Door securer, W. Hinchliffe . . . . . . . . . . . . . . . . . . . . . . . . .  209.261 , 'I.'ea pot handle. F. G. & W . F. Nledrlnghaus . . . . . 209,132 enables us to decide quickly. F.or th,s adVice we ',Ilake Umted States or Canada, on receIpt of seven do/Inn by 
Draught equalizer, M. Scott . . . . . .  . . . . . . . . . . . . . .  ;!09,296 . Telesraph repeater, quadruplex, T. A. Edison . . . .  209,241 no chm·qe. All persons who deSIre to consult us m re- the publishers. 
Dredging machine, G. W . Cummings . . . .  . . . . . . . .  209.159 Telepbone, speaking, G M .  Phelps . . . . . . . . . . . . . • • .  209.239 gard to obtaining patents are cordially mvited to do The safest way to remit Is by Postal Order, Draft, or 
Egg beater, W . H. Wlester . . . . . . . . . . . . . . . . . . . . . . . . .  209,205 Telephone switch , T. B. Doolittle . . . . . . . . . . . . . . . .  209,115 so. We .ha'l be happy to see them in person at our Express . Money carefully placed Inside of envelopes, 
Elevators, hydraulic. C. Cookson . . . . . . . . . . . . . . . . . . .  209,110 Telephone transml1 ter, J. H. Irwin . . . . . . . . . . . . . . .  209,286 office or to advi.e them by letter. In all cases. they securely sealed, and correctly addressed, seldom goes 
Engine, portable, W: T. ?'nderwood . . . .  . . . . . . . .  209,392 Tension wheel, O. O. Storie . . . . . . . . . . . . . . . . . . . . . . . . 209,144 may �xpect from us a careful consideration of their astray, but Is at the sender's risk. Address all letters 
Evaporator and frUIt drIer, .J . B . Sweetland . . . . . .  209 146 Thill coupling L. R. Crotty 209 234 .  and make all orders, drafts, etc. ,  payable to 
Feather renovator, J. M. Clark . . . . . . . . . . . . . . . . . . . . 209;230 Ticket and label holder. J . Ii: ;ilt�h�il" " " " " "  209'285 plans, an honest opmlon, and a prompt reply. . M U N N Feed water heater, W .  Baragwanath . . . . . . . . . . . . .  209.105 Top, spinning, A. Denayrouze . . . . . . . . . .  : : : : . : . : : : : :  209:238 

What Security Hnve T that my commumcatl�n &, C O . ,  

Felly for vehicle wheels, Beck & WarwiCk . . . . . . .  209,216 Toy, W .  La Montagne . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  209,274 to  Munn & Co. will be  faithfully guarded and remam 37 P a r k  R ow, N ew York.  
Fence post, E .  Stanley . . . . . . . . . . . . . . . . . . . . . . . . . . .  209.303 Umbrella support. A .  A .  Patterson . . . . . . . . . . . . . . . .  209,187 confidential? To For .. ign Snbscribers.-Under the faclllties of 
Fire escape, Rotschka & Davis . . . . . . . . . . . . . . . . . . . . .  209,187 Valve, globe, G. Pierce . . . . . . . . . . . . . . . . . . . . . . . . . . .  209,290 A 11.I"1oer.-You have none except our well-known !n. the Po�tal Union, the SC"'''TIJ'IC AMEHICA" Is now sent 
Fire extinguishing apparatus, R. K. Evans . . . . . . .  209.242 Valve, slide, J. Strelly . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 209,005 tegrity in this respect, based upon a most �xtenslVe bypost'direct fromNewYork,withregularity,to subserib. 
Flour bolt, G. T. Richey . . . . . . . . . . . . . . . . . . . . . . . .  209 193 Varnish M Mackay 209 176 practice of thirty years' stand'ng. Onr chents are ers in Great Britain, India, Australia, and all other 
F ' 

. , . . . . . . . .  . . . . . . . . . . .  . . . . .  . . . . . . . .  , numbered by hnndreds of thousanrl� They are to be urnace. llnneahng, W. S . McKenna . . . . . . . . . . . .  209.100 Vise. W. X. Stevens . . . . . . .  ' "  . . . . . . . . . . . . . . . . . . . .  209,142 found in every town and city in tho Union. Plea'e to British colonies ; to France, Austria, Belgium, Germany, 
Furnace feeder, W .  W. Chapin . .. . . . . .  : . . . .  209,227, 209,228 Wash board, W. E. Brock . . . . . . . . . . . . . . . . . . . . . . . . . . .  209,221 I make inquiry about us. Snch a thing a. the betrayal Russia, and all other European States ; Japan ,  Brazil, 
Furnace, gas generating, C. F. Dletench . _ . . . . . . .  209,114 Water closet, C. Rogers . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  209,295 of a client's interests, when committed to our profes- Mexico, and all States of Central and iJouth America. 
Furnace, steam boller, J. W. Bookwalter . . . . . . . . . 209,218 Water wheel, turbine, J. W. Rookwalter . . . . • • • . . .  209.219 sional care. n!'ver has occurred . . and. is nI?t likely to oc- Terms, when sent to foreign countries. Canada excepted, 
Fnrnaces, combustion In, I . Kendrick . . . . . . . . . . . . .  209,273 Well. paramne from oll, J. D. Glenn . . . . . . . . . . . . . . .  209,253 cur. All busmess and commnmcatlOns mtrusted to ns 14, gold, for SCIENTIFIC AMERICAN, 1 year ; *�, gold, for 
Fnrnaces. cinder from blast, H . C. Grlttlnger . . . . .  209,119 Wheat heater. A .  Fulton . ' " . . . . . . . . . . . . . . . . . . . . . . . . 209,243 are kept secret and C8r1fldential. both SCIE:oITIFIC AMERICA:oI and SUPPJ,EMENT for 1 
Gas. manufacturing. J. A. �ephan . . . . . . . . . . . . . . . .  209.304 Whistle, fog and alarm, J. R. Tarr . . . . . . . . . . . . . . . . .  209,200 Address M U N N &, C O . ,  year. Thls locludes postage, which we pay. Remit by 
Gate, Hadley & Dean . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  209,237 Woo1 steaming apparatus, G. Miles . . . . . . . . . . . . . . . .  209,179 Publishers of the SCIENTIFIC AMERICAN, postal order or draft to order of MUll. & Co., 87 Park 
Gate fence, H. H. Allen . . . . . . . . . . . . . . . . . . . . . . . . . . . .  209,151 Wool washing machine, F. G. Sargent . . . . . . . . . . . . . 209,138 37 Park Row New York. Row, New York. 

© 1878 SCIENTIFIC AMERICAN, INC.



HANOOOK 
INSPIRATOR 

I S  THE 

Best Bo i l er  Feeder 
I N  TIl E WORLD 

For Stationary, Marine, and Lo­
comotive Boilers. 

Olr�I;:: �\\o���, ��'r��!Ya���
tImOn1al from the 

OLD COLONY R. R. CO. i 
Machine Shop, S 

BOSTON, Nov. 25, 1878. 
H. M. WHITNEj;r:"'�·The HanCOCk InsplPator Co.: lnar Sw: -� 

say t��t 
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our Locomotives, everyone cf which is giving tho best of 
satisfaction. They are supplying all tile water used by 
the engines to which ther, are attach�d. We find they 
�:t�e�

O 
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h
::aJif? ��s���, h�dHf:1"eh;�;ll'¥t::::;; 

than any other maclline, and we do not hesitate to remove 
our 
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um

r.s from engines having Insplrators, considering 
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quire the attention of the engineer to operale them, and 
Iiave proved to be the most durable, and least �ffise for ';;'j'g�,: .. �!tg:t: :.!:rfif[I'i,a:s:'i;��

t
��.

I
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as
We 
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e
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take one of �em 0:11' for repairs, or to change Its Size, 
lind we cheerfully recommend them to all R. R. compa­
nies for use. 

Yours respeJif�� K. TAYLOR, 
Master Mechauic. 

I ean fully Indorse Mr. Taylor's statements. J . n. KENDRICK, 
Sup't . 

It!ir Illustrated and descriptive C irculars 

sent on application to 

HANCOCK INSPIRATOR COMPANY. 
52 Oentral Wharf. Boston .  MIUIlI. 

CAI.VIN WELI..8, Prest. JAS. K. VEnXER, Secy. 

Pittsburgh Forge & Iron Co., 
I R O N  a n d  H A M M E R E D  C A R  A X L E S. 

Also manufacture as a specialty 
WrouglIt I ron Bridge Rol l s  & Bolt Ends, 

With Plai n allit Upset Ends, 
to any required tensile strength, from one to three and 
one-half Inches. with thread and nuts. Ord6rs for which 
X::.�'Wt����:h�

0i!��
ted. Omce, 10th Street, near Penn 

GOVERNO RS. 
The Waters Governors for Stationary and Portable 

Steam Englnep of all descriptions. Regulate perfectly. 
Furnished with or without AutomatiC Stop Motion. The 
best Steam Engine Governor In the IIlIIl'ket . Send for 
Illustrated circular, price Ust, and description. War­
ranted to give the hl�hest satisfaction. Approved of by 
tbe most eminent engineers. 

Ititnfifi. t �tutri tJn. [DECEMBER 2 1 ,  1 878. 
WESTON DYNAMO ·ELECTR I C  MACH INE C O  ft-JOHNS' B �l·l�' r C �v�rl·n[� Machines for E1ectro-platlnl!", Electrotyplnl< Electric 

.,�a�.6_ •• �A.eJ Light, etc. In addition to testimonials III OU! CataJol<ue rll1l"�·wt .. ..,.·_· I i �Eif::';�B::r��'1.� c�f1i"U��E�� lE��:r':It:'�?���.: , , .  I REED & BARTON : HALL ELTON & CO. ;  HICHARDSON ; Are the most ElI'ective and 1!lconomicfll Non-eonducttng Coverings In the World for Steam and Hot Air Pipes, etc. BOYXTO ,," & Co , ;  W.,. ii. JACKSON & CO , ; STANLEY These Coverings are ready for use and can be easily applied by any one at a cost of from 25 to 50 per oent. less WonK S :  ROG ERS CUTLERY C O . ;  CHAS. ROG EnS BROS . ;  than the price usually charged for luferlor coverings. Price Usts and estimates of cost applied will be furnished. EDWARD MILLEn C O . ;  MITCH ELL, VA N " '; & CO , ;  NOR-Ue sure and get the Genuine, whieh are mlll1ufactured only by WALK LOCK Co . ; HAYDEN, G .;RE & CO . ;  DOM ESTIC H W JOHNS MANUFACTURING CO 87 M 'd L N Y k S EWING lIACH I N .; CO ; EBERHARD FABE n : Jos. DrxON . , " al en ane, ew or I CRUCIBLE CO . ;  MUMFonD & HAX SOlY FA GAN & SON, 
Sole Manufacturers of Genuine ASBESTOS ROOFING, LIQUID PAINTS, CEMENTS, eto. l':t�,..":i,

r 
Jr:tlg:���,:; • .p�lIf:.o fg[ghe!fKJk�';T��:�Ri 

'BEATTY'S OFFER FOR THIS MONTH I 
$340.00 Plano U pright Parlor Organ, 5 UC�ayell, 2 Knee Swel l., for $8S.00 

This Deautlful Plano UPrl�ht 
�:t��ile� �i:i� ��� . .m�� 
E�;i:,�otr:.:He1!:g�� 1Ocr:.��; 
���e(1�3) 8��� •. O' R��o:��: (,)Vox J.leat •• (Slf.,o. (4)Dul. cia.n.. (5). Vlo),(Da. (�. Vo:s Dumanl.. (7). PrinolpaJ; 88}' Hautboy. (96 �UOD. 0 • 
��l:�pgll�r�!. ����DFluie: 'Iv8 Octave •• Uprfght Bellows 
r!�pl:t=:. �:r:�;lgh�!;re� 
::��D8U::il. ::dt�;:tt��roNeO: B.zcelltor grand Organ Knee Swell .  Jdacl�16ceDthlghl11in1lb. e4 Black WalDut. Cue and Elegant Frenoh Veneered Pau. else AU late ImprovemDutl. Welgbt wben boxed 800 Ib.. 11 
::.��is:a:e:�r�� �t V� �1i'� Iweetest. and ma.t pe:.Je!, tha.t h .. ever been attained. Cbar:n. lug I I. the unlyer •• l excla­mation of crltlclI aod 10"era 01 .weet mUlilo who have heard. this oomblnatlon. Tbe lu4den bun. or barmon1 thrown out b1 the BeattY' Grand Organ Exoel.lol Itoee Swell. from the loale be. log performed b, a FOfUllonaJ 1 . lolmltable. 
Regular Reta! PrIce ask· ed for such an Instru­ment by the Monopolist j Apnts about . . . .  ·1340. 
1: will oell this Beautiful Organdurinsthiamonth In order to have it in· troduced. boxed and. de­l1vered"on Cars for on):v 

8 0 0 . 0 0  
Can '''' �." ... , .... �.,., 

THE BEST STEAM: PUMP in A.M:ER1CA More than THE DEANE s.D:J�! rr:t�ced 
4000 i n  nse ,  8�!'���1�· 

AWAnDs, and the C .;NT F. N N IA L GOLD M .;DAL of Amerl­
ean Institute. PI'ices frOID tU :lll to $�OO. 

C O N D I T, H A N S O N  & VAN WI N KL E  
Soh'Agents NEWARK,N.J. � . 

Thin Lumbor ana V OlloorSI 
Mahogany, Walnut, Holly, Ash , Cherry, Oak, Poplar, 

Spanish Cedar. and all other kindS. at less prices than 
can be found elsewhere, most of them being cut and 
dried on our new Patent Machines and Presses. 

Also a full and complete assortment of all kinds and 
thicknesses of Sawed Lumber. 

C eo. W .  Read & Co. ,  
1 8 6  to 200 LEWI S  ST., N .  Y. 

MACHINERY AT VERY LOW P IUUES. 
�.r.��e�

at
��oRw'i,�h )!l'a���

s
.r ����I��s�

l
it!��.!I'ri'� 

TenOning, Moulding Machines, Scroll F-aws, Portabre 
Steam Engine. Jos. R. Blossom, Asste, MatteBwan, N. Y, 

�\lliJ1� CARY & M O E N O 
0TE IRE O rc' DESCRIPTION @Ju. -
234- �L2� ST EVERY &STEELSPRINGS. NEWYORK CITY 

THE 
Eclipse Engine 
Furnishes steam power forall AgrI;;1Jltural purposes, Drh>ing 
Saw Mllr.., and for every use 
where a first-class and eco­
nomical Engine Is required . 
��V;��d.

fi
f��i��ar:g f,���!��� ril:�o. n�r:�:� �NH I��u�c�! 

EX TIFIC AM EUICA N , for Edi­
torial illustrations . 

NEW TOOLS-LATHES AND SCROLL 
��;:: Dfe��¥��t <t'i-'tfts

C
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I
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C
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Illustrated Catalogue. JACKSON & TYLER, 
27 German Street, Baltimore. Md. 

LEFFEL WATER WHEELS. 
With recent improvements.  

Prices Greatly Reduced. 
7000 in successful operation. 

I'INlii NEW PAIIIPELE'1' r03 
Sent free to those inl:erl�stled.' James Leffel 8G Co , Springfield,  O.  
log Liberty St. , N. Y .  Ci ty. 

WATER SUPPLY FOR TOWNS AND 
V illages.-By Clarence Delafield, C .E .  A concise and 
valuable report, .howlnl< the costs and merits of the 
various systems-Discus.lon of the Holly system, Its 
��r.�.l'�d';,"f�g-:;,:'We��1!i,'?,�ai':i:�e�(ti��n��Pci'f 
use of various systems in di1ferent towns, with names 
����:U�e!��

li
j��g:'for

s 
tt�!s�1��:

s 
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o 
tg
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t��';.y��.:! 

best suited for their wants-The best sources oC water 
supply-Water-bearlng rocks-Artesian wells, their 

25 C E N T  S C R O L L  SAW feaslblllty, excellence, and cost of  bOring-Importance gO OENT • �&��e cifa
�!t':°rp���tt:'�m 

w
f
t
i'; � r��:!e3Ii::::t�r;; (JRA.BJI JlICBOSCOPE. �iI!iIF"----'BII""" SprinK Wire Frame 4� In. deep, for towns, lnclUdfng laying, all labor, materials, gates, CHEAPEST IN TRE WOllLD best sleel blade. Just as yood as a I jOints, etc. 1l:stlmates of Income, water-rates for sup-

M-ift •• 500 tim... �"I ID $1 Baw. Sent by mall, post-paid, Illy of 1 000 buildings. Contained In St:Pl'LEMENT 27. �- &be on receipt of 25c . or 6 for $1.00. By PrIce Iii cents =':."r.':terY::'='l! Sam- ��g::.
ss

S���� tWit ���i'e��.:{M.;'l; ______ . _______________ _ �; b6f��'iLOO�d,��"":;:: can be made with this saw, 100. 
press $1.75 per doz. , or extra ............... �""' .... 
,18.00 per gross . .. 

J. BRIDE & CO., Watches, Noveltiea, &c., ... -------oi 

CHARLES WATERS & CO., Salesroom, 297 Broadway, New York. 

34- Oliver Street, Bost o n ,  Mass. C H R O M  E S T  E E L  I BI G  PAY to sell our Rubber Printing Stamps. Bam. 
See 8<'IEXTIFIC AMERICAX No. 22, Vol. 39, Dec. 7, 1878. • pies free. Taylor Bros. & Co., '-leveland,O. . WA R E H O U S �, 98 W I L L I A M  ST. ,  N EW YORk .  I' TELEPHONES.-A pair of Telephones, good for 

USE WILHIDE'S NOISELESS SEL1<'- 1 J O U; N  W. QUI N C y, M�n.all"er. _ onemile, for e2.50 ; 60 mlles, t5.oo. Sent by inall. E. , Un efl.u al ed tor "u·ell l/:tb, durabIli ty, aud U Ul - 1 R. WATERHOUSE, New London, Ohio. Setting Rat and Mouse Traps. Caugbt I9 rats one bour ; , form lty.  Sen d I, .. · circn larH lor p I·OOt" tbR t i t 46 one night. Ask your stor!,keeper for them. State , wi l l do JUI pel· CCtl t. more work thlln a n y  otber and county rights for sale . CIrculars , etc. , free . I Cast ISteel and that it I .. cbeapest R n d  best to usc. 1 EXPORT .-A G ENTLEMAN HAVING J. T. WII,HIDE & BRO • •  York Road, Carrilll Co., Md. _ _  been here a number of years, and returning to hls na­tive country (Germany) , wishes to represent some Am. export firm .  Address A. K., 60 ],.t. Greene PI. ,Bkn., N .  Y .  

C?O t ! l1J q�tlJl ltq 
CiCJ-: f,, (  jo� S\,"ttJ{;C�'\J � 

0�v.1ft �f ClH_, bHct�':H\') s: £lU 
Sent on receipt of $1.ll0.  

KEIJFFEL A; JoliISER. 1 21 Fultou St. ,  N. V., Importers and Mannf'rers of DraWing Materials, 
PARIS EXHIBITION PRIZES. F ULL omclal List of the A wards In the American Depart-
�

e
�ih��a�r�:

a
;Wlf ���1'�� �::'��:r'I� :��'=�

s 
SIJPPLE>I ENTS 1 49, 1 llO. Price 10 cents each. 

• 

'II! A NTED.-Agood man for every State and Ter­\'\' rltory In the Union ; a fair salary paid. Address La Belle Manufacturing C o . ,  9;J Clark st . ,  Chicago. -- ---------
ZELL'S Encyclopedla ls the best . Two Medals, Paris, 1!178 . Seiling better than ever , ARent. write to T. ELLWOOD ZELL, DAVIS &; CO . ,  Phlla. 

The fact that this sbaftlng has is per cent. greater 
�e'Wnhu:e ���'d:'.�ru:��u�t��;�h� J��f:c;��:'I��i. 
We are also the sole manufacturers of the C .;L>:BRATED 
COLLI SS'  PAT.COUPLI X G, and turnish Pulleys, Han�ers, 
:��Iig���� �o

ost approved 1l)��s �\':'ill1M'L��"s, on 
Try Street, 2d and 3d A venues Pittsburgh Pa. 190 S. Canal Street, Chloago, m., and Milwaukee. WI .. 

II:lr 3tocks of tbIs shafting In store and for sale by 
Geo. Placni��:.;r�1.�1,�,�f����:',j ft�l Y. 

SPENCERIAN STEEL PENS. 

IVISOY, BLAKEMH, TAYLOR & C O  .. New forI!. 

OT H WA 10 P'CF\'rIi £""SIt 
TE ETH. GUMS�BREATH 

Warranted Pure, Rarmles8, BDd Infallfble, imparting 
the most Fragrant Perfume to the breath (Ottarof Roses 
aUlI Sweet ��yrrh), gives a healthy to&e to the gums, 
cures a1\ sores In the mouth, and by the action of Its an­
tiseptic curative qualit!cs, removes all o1fensiveneS8 of 
the breath , cleanses, beautifies, and preserves the teeth. 
A pp\led to decayed teeth, It annihilates the pa:n almost 
Immediately. Endorsed by the most Eminent Physi­
cians and Dentists of Europe and America. It contains 
no Injurious Ingredients, such as used In other prepara­
tions now In the market. PrIce ,1.00 per box (contaln-

FOR S A LE. Ing a large bottle Best Wll8h. and box of IInest Powder) . 
One 5 H. P. Yacht Engine, Boller. and F'IxtureI. One , sent to any address on receipt of prl�e. Manufactured 

6 H. P. Yacht Boller Lagged. One 8 H. P. Hoadlev by European Salicylic Medicine Co . ,  of PariB and lA/p­
Portable Enlrtne ... wlth Locomotive !loller. One 4 H. i" I' rig. Address Washlrnme d; Co., �oJe JIgent8. Only lm­
Baxter Portable ",ngine and Bolier. One 12 H, P. Holst- porters' Depot, 23 Cl{ff street, New Yorkj,U, S. A. For Ing Eng. and l)Qller. Address !'. O. BOll: 630, Hartford,Ct, . we by Druggists, Perfumery and Fancy "OOds Uealers. 

BOLT CUTTERS. 
Send for Catalogue of 

Schlenker'. A ntolDo tle Holt C u tten and 
Serew C utti n "  IUa.-hlnl's. 

HOWARD IRON  WORKS Bn[alo, N. Y. 
ICE BOATS-THE LR CON STRUCTION 
and management. With working drawings, detailS, 
and directions In fuU. Four engravings, showing mode 
of c.onstructlon. Views of the two fastest iee ... aiUng 
boats used on the Hudson river in winter . By H. A .  
Horsfall, M.E. Sl'PPU;MENT 1 .  The same number �l�g ��:!��r

e
cf:l:� tt':,

d 
s�rrn::a��

s 
��:e"m��� 

Ice-boats, etc. PrIce 10 cents. 

AGE,NTS WANTED E V ERYWHERE I 
Our Power ami Health 

Clmir, approved by physi­
cians as n health device, a 
perfect comfort to the oper­
ator, gives elltlre satisfac­
tion, and Is aeknowledged a8 
a standard and Indispensable 
attachment to every sewlng­
machine .  Address, SEW­
ING MACHINE CHAIR 
CO., 815 BUOADWAY, New 
York. 

© 1878 SCIENTIFIC AMERICAN, INC.
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-

WRITING MADE EASY. DEFIANCE H 
TilE " M A C K I N N O !\  I'EN "  dispenses with the use of gold and �teel pens, lead pencils, and inkstands, 

��thiir��fu;>:��&���CJ )��!;fI:��r:n���'o�n:�����'��r�� w�
t
�:t�onE;::Y p�gftc 

i
���:t�glth'e�:imYf�g��� 

OTIS' M��hi��;. 
OTIS BROS. & CO., No . 348 Broadway, New York. 

of our pen that are offered for sale, very much refl.emnling the U Mackinnon Pen, " but which are Dointed with a SOfl met'l] that wi1l wear course and scratchy after a few weeks' use. We oft'er five hundred donurs fOl any other 
cOTlical-shaped self.feeding pen that is J)ointed w, th iridium, and there is no other matt-rial known that will resist 
�:nfn�i���b�\��tt1:��fe�

tlJt�������: tti!i
��x�

fi�:r�
or any length of time . Our agents will visit business 

W Phosphor .. Bronze, � � for General Ma-

� 
� f���,

e g��tiWt��� 

D. MA CKINNON & CO.� 2 1  Park Row, New York. G � &r;-rri!Yfc ����
s
s [ 

� � and PumE Barrels, � 
� 

�, , ����
n �;;��� ��:iri ! STEA M AND HYD Rft U LIC 

Passenger and Fre ight Elevators , 
STEAM E N GINES  AND BOILERS,  

WIIITTIER JUACHINE co.. B08t011 , Ma88. 

SEND }'OH CATA1.OGUE. 
Arm i ngton eYe. S i ms 

A. & s. were lately with 
THE J .  C. HOADLEY COMPo 

STEAM PUMPS. 
H £ N RY R, WORT H I NGTON ,  

� 3 "  1I .'oadway, N .  Y. �3 'Va l el' S t . ,  Boston. 
Tag WORTHIXGTO:s" D(�PLEX PU!lJPIXG ENGINES FOR 

\VA 'l' I' ; lt WORKS-Compound . Conden�ing or Non-Con­
densing. Used in over 100 Water-"'orks Stations. 

STEA'I PU>lpS-DUDlex and Single Cylinder, 
W ATEU METEUS. OIL MI:Tlms. 

Prices Large l y  Red u cpd. 

RIVA L  STE4 Pli J O H N. H . MCG OWAN & C 9 
l " ' ', U PWA R D S  � II,PS. � I N C I N NAT I O H I O  

I MPORTANT FOR ALL CORPORATIONS AND 
MANF'G CONC"ERNS . - ll ll e d, '"  'Va tch­

u l a  n ' ''' '('line Detc('tor. capable of accurately COD- ! 
trolling the motion of a watchman or patrolman at the : 
different stations of his beat. Send for cIrcular . 
J . I,:. U I : I UC K  • •  ·.O. II .. x 9 7 9, U .... to D . M a". 

N. B . -The 8uitagainst Imhaeuser & Co., of New York, 
was decided in my favor, .. l llne 10, 1874. A tine was 
aR�e8sed against them Nov. 11, 1876, for selling contrary 
to the order of the court. Persons buying or using 
clocks infringing on my patent will be dealt with ac­
cording to law. 

The George Place �achinery Agency 
lUacblnery of Every Deserh,tion. 

121 Chambers and 103 Reade Streets, New York. 

THE FORSTER-FIR­
MIN GOLD AND SILVER 
AMALGAMATING CO:\!P'Y 
of Norristown, Pa., will grant 
state rights or licenses On 

'easy terms. This s y s tem 
::0�::S �&et�::::ly �gidIr. 
Apply as above. 

THE DRIVEN WELL. 
�;li� ,�:;:f �e'jn�7 l�:n���e�;g�r ���I

n
!stR}j�h�� 

A IlIt�l'i<-Rli I l l·iv.· u \Vell  Patent, leased by the year 
to responsible parties, by 

W M . D .  A N D R E W S  & B R O . ,  
NEW YORK . 

SPA.RE T H E  CROTON AND SAVE THE COST. 

Driven or Tube Wells 
furnished to large consumers of Croton and Ridgewood Water. WM. D. ANDREWS & BRO., 414 Water St., N.Y., 
wbo control the patent forG-reen'sAmerican DrivenWelJ. 

ON T H E  CARE OI<' HORSES. BY PHOF. 
PRITCHARD, R.V. S. Showi¥iihe Proper Construction 
of Stables, Best Floor. L hting and Ventilation. 
Hay.racks. Watering and eedinJ;(. Grooming and 
}�xerci�e _ Cracked Heels ; Lice ; 'Colic ; Mud (4�ever·; 
Wind Gans. Also, in same number, facts about im­
proved Cow Stables. How to keep Cows clean and 
maintain Pure Air in Stables. Increased Cleanliness and 
Convenience with Les� La bor. Contained in SCIENTIFIC 
AMEHIC'AN SUPPI .EMEXl No. 1 2 3 .  Price 10 cents. To 
be had at this office anu of all newsdealers. 

BRADFORD Mill aD. SUCCe.880rI to J as. Bradford . Co. 
MANUFACTURERS or 

French Buhr IliUaton8l, 
Portabl. Corn & Flour Mill .. 

S m ut Machin •• , etc. AlIo, deale ... in Bo1tine Clo&laa ... 
General Mill Furnllhina:. OtliaeolloFactory.1GeW.IIId'" 

!ra��=�;i�jC�
I�N�C��I�N;.N A'I'I, o. 

W,B.DUDlap,&o. 
ON .APl'LICATWK. 

III1NINfl �IACHINERY. EnlrlBfs. Boilers. Pumps, 
���Ia��lc�rt�l":o �:lo����� ta���:fl�hfnra��r. 
(J . C. Haydon & Co . ) .  Address HOWELL GRElIlN. 
Supt . ,  Jeanesville, Luzerne Co ., Pa. 

!qn&PtY.�flIl��B§lJI��1EE 
Dominion of Canada. To furnish advertisers with Teliable infonnation concerning: newspa.pers and their 
rates, and thus enable the most mexperienced to select 
intelligently the medimlls best adapted to any part'cu­
lar purpose, WE ISSUE SEMI-ANNUAL EDITIONS OF AV E R  & SON'S  MANUAL 
FOR ADVERTISERS. 164 8vo. pp, Gives the 
th���1'ndi���:;���rs���h�

d
u����

n
8t:t!

e
:nc:t c-::::d:! and COiftains more information of value to an advertiser 

than can be found in any other publication. All lists carefully revised in each edition, and where practicable 
prices reduced. The special offers are numerous and unusually advantageous. It will pay you to examine 
it before spending any money in newspaper advertising. 
:��:l;:
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a
t�Eif �msON� aDVERTISING AGENTS, Times Building, Philadelphia. 

Pond's Tools, 
i';n!1. t i le I. ath e". Planer .. , D r i l l ", &c. 

DAVID W. POND, Worcester, Mass. 

Domestic Semi-Portable Engine, 
2 and 4 horse power. 'llId 

The Peerless Portable Steam Engine, 
for Agricultural and other purposes, 

from 6 to 10 horse power. 

" �A/" oi �ion/' Cylinders, l! '! r d ,  : 7 7ll 'l " �. v��e�:BeN:�;:�:i:i : 
Whistles, Hammered Piston Rods, Wire, Rods� Shcel. , 
BoltR, TubeR, Plat.s. etc. Apply to the PHO"�HOR, 
BRONZE SMELTING CO., Limited, � Washmgton 
Ave.� Philadelphia, Pa., Sole Manufacturers in U .  � .  

Their special pOints of superiorltv are an improved 
compound iron 80 constructed tbat" the cap can be re-
�0;th�r

a
d�6ff1����_\V;���,

u
tO\��

n�h� �� r�r�����;hd 
Nothing cheap but the price. Send for 

descriptive catalogue and price list to L t h P I S h has to be ]oosened with a screw-driver every tim� the a es, a n  e rs,  a pe rs i cutter is sha,pened . A screw adjustment which wurks 
Drills Bolt and Gear Cutters, Milling Machines. Special ' slower and WIth less back.,lash than Ilny other. 4 cutter F. F. &. !. B, L!�DlS, �I'f'rs, 

Chel'ry St., Lancnster, Pa. 
Machinery. E. GOULD & EBERHARDT, Newark, N. J. ��;\���:gtlJ�� �,l;;e

so
d��tl:�s

n
a�� !n�!���'r��I��J'�h�� 

C. W. LE COUNT, S0t!TH NORWALK, CONN., Mfr. of ��i.�l'ali��n������ m�;hl;�':,� ;rt��Yl:;'��o
i�h�U

llY war-

L
ADIES �An make $(; a day in their own city or town. Address ELLIS J\! 'F'G CO . ,  Waltham, Mass 

Lathe Dogs, Iron and Steel Expanding Mannrels of all HAILE Y \V R I N (; I N G  M A C H I N E  UO., size •. A specialty made of Amateurs Mandrels and Dogs, i 99 Ulmlllbel'� �tl'eet, New Yo,·k. 

F===�����====� 
NEW ToaK 

BELTING & PACKING COMPANY 
The oldest and largest mannfacturers in the United States of 

Vulc�nized Rubber Fabrics. 
IN EVERY FORM, 

ADAPTED TO MECHANICAL PURPOSES. 

MAcmNE FOR CUTTING rmBBER, 

MACHIN E KELTING, with smooth metallic rubber surface. 
STEAM PACKING in every form and variety. 
LEADING AND S UCTION HOSE, of any size or strength , 

Q.A. UTZC>J.V. 
Our n a m e  I s  stam ped In fu l l  o n  all  our best Sta n d a rd Belti n g, 

Packi ng, H ose, So l i d  E mery V u lcan ite W h eels. B uy t h at on ly. T h e  
best I s  the cheapest. 

appj}�lti��1�er Information pertalntng to the business may be obtained by mall or otherwise, on 

JOHN H. CHBBVBB. Xreas. New York Belting and Packing 00. , 
37 A N D  38 PAR K ROW, 

:N"E'"QV Y"on.::&;. 
P. O. Box 2 1 80. 

U S P I A N O C O . ,  1 63 R r,EECKER ST. N. Y., • . •  Manufacturers of strictiy first­class Pianos. We sell dh·eel to Fami.Iies from 01.1 1' o\vn Factory at lon'eMt whole­Joinh' pl Ice. Bea!ltIful lle\v 7 1-3 .Octave, Rosewood Pi­anos. Sent on trIal . Thousands In use . Heavy U b l-
g��I��t:l���:h I��T{rnt!���t'��:�Lt!iI:g t{.�! .

read 

Oil Chandeliers and Water Filters. 

J. F. DONNELL, Manufr.; 
822 Broadway, New York City, u. S. A .  

The Onl¥ Grand Prize 
for Sewing Machines, 

at the Exposition Uni­
verselle, Paris, 18 78, 
was awarded, over 80 
c£'mpetitors, to Whee­
ler A Wilson Mfg. Co. 
New York Cit¥, and 
.Bridgeport, Conn. 

R I S D O N ' S  I M P R O V E D  

'l't1nBINE WA'l'En WHEEL 
Yielded at the test of Turbines at Centen­nial Exposition the best results at alJ stages 
of gate. Send for circular to 

T. II. In�nON & CO.,  !lIt. Holly, N .  J-
JIIaDufadnrers of 1111 1.1. �I!CHI UIt\' . 

Wood-Working Machinery, 
Such as Woodworth Planing, Tonguing, and Grooving 
Machines. Daniel's Planers, Richardson's Patent 1m-
¥[�S�� ���grne�:��i

,��
,
o f-w���rtfg M�ggl���;'�earie� 

rally. Mallu\V1��1.'jgJ'iY, RUGG & RICHARDSON, 
(Shop formerly oc�u�����\�I"k.8¥lri "%

og)��ter, Mass, 

L A P  W E L D E D  CHARCOAL I R O N  
���e;''W��e�:���t���r��f::. ft�fti�e�ifi :�J�Y:� 
Fuinace 'York. 

REA IHNG I RON :WORKS, 
�61 �oll th Fourth St., I' hlla. 

MACH I N I ST S' T O O L S .  
NE'V AND hlPROVED PATTEB.NS. 

Send for new iiJustrated catalogue. 
Lathes,  Planers , Drills ,  &0. 

NEW HAVEN lU .\' N (: F A (�·.'U K I N G  CO., 
� e", l I avell , CODn. 

IIIIIII1�..J WR�RUO�HT 
BEAMS & GIRDERS 

THE UNION IRON MILLS. Pittsburgh. Pa .. Manu· 
facturers of improved wrought iron Beams and 

Girders ' pat.ented). 
The great fall which has taken place in the prices of 

��Wi��dp�Sb�ailbi¥�Hf�G8,������s �qetoc��li\heC�h�� 
cial attention of Engineers, Architects, and Builders to 
the undoubted advantages of now erectinJ,Z" ��ire Proof 
��

r
���it���j_��gi�h r:fliri����� P����;I��ig� °t':: t���� 

�:��.fmcl'kJiWihld'6&cillH1�e ��tb'tfl�1\I!!1;b-, TN.! 
cost of Insurance avoided,and the seriouB losses and in. 
�fd��fllg�s

t
¥U�b-Sl��:ir;��;

d
a�ai�����r1risr�gs

l
l�

e ri)�; 
believed, that, were owners fully aware of the smaH 
difference which now exists between the use of Wood 
and IroD, in many cases the latter would be adopted. 
'Ve shall be pleased to furnish estimates 10r all the Beams 
complete, for any specific structure , so tbat the di1ference in cost may at once be ascertained. Address 

CARNEGIE, BROS. & CO., Pittsburgh, Pa. -------
�HEI' A RJ)'S CELEHRA'I'En 

$�O  Scr ew C n l t i n g  Foot  La the .  
Foot �nd Power Lathes, Drill Presses, 
�C[t���,��r;�I.a6h���S��"a�ds:tl:,sT��\:t 
!'a1!\�g�eOg�1 ���Wt�

rs
fo�t�i'n�

e
e��s 

f
g� 

artisans. 
H. J • •  SHEl'ARD & C O., 

,��_��.331, 333, 385, & 
33b��;�!;�i�

t
O��r��

t, 

1876 Injector. " 
Durable. and Reliable. Requires no specia1 
Send for Illustrated circular. 

\VCll .  �El.I.ER� & CO.,  I'biln. 

Shafts, Pulleys, Han[ers, Etc. 
Full assurtment in store for immediate delivery. 

WlU. SEI.LIUtS & CO .. 
79 Liberty �tl'eet, New York. 

(¥3;;�rfflB�� Model steam En�nes 1 1-2 in. bore, 3 in. stroke price, $4; 
ditto 2 in. bore, 4 In. stroke. price, $10, same styie as cut. Eureka Foot Lathes only 15 DollarS. Gear Wheels and . Parts of Models. All kinds of Small Tools and Materials, Illustrated Catalogue Free. GOODNOW &; WIGH'r­

Mowry CJ!!uF�ar!���1 WorkS, ] American Standard H "  C I '  E . CARS ANB CAR W H );ELS of atl d •• crlptloD . .  Gauge and Tool Works arrls or  ISS ngma, 
Wheels and Axles, ChIlled Tires, Enlline, Car and Bridge • Built by WM. A. HARRIS, Providence, R. I. The ONLY 

MAN, 176 Washington Street, Boston, Mass . 

Castmgs, ot any pattern, furnished to order at short 22d and WOOD IilTIil PHILA D EI PIllA place where this engine can be obtained Send for whe���c:i· :llf�r!��
e
��:�la��rl���

e
j'Rn 1 �tRn da .. d (!Ru",es �lI (i ft'l f'as u l· i u l{ IIII�pl (� m e J; t !ii1' i pamphlet containing f�ll detuils ; also Ust ot" sizes with 

Office ' .. i7 1 .� \\' TI ird "'t CINCIN"'A�i 0 H arden p d  �te'" Tu rning llIn nd ,'pl �, A dju�table ' H. P. FOl',J;he convemence of Western parties meaning 
'w k E t ·  AI "- " d  L S 

, . n l ndt� Renlne.·s, Paten t Tool Holdt"I'M ]JRthe i business and wIshmg to confer with me at any stated or s, as ern venue an ewl. treet. Driver8, etc. JOHN R IC HA R D �  &; CO. time at their lI!ill or works, I WIll visit them by receiving 
-------.---------------'- �?s�l��g

a*�:it�r'f. ��J' �;��'k" �t :o�fe� :ft'i.k�e 19�� SURE REMEDY FOR BALDNESS. 
Proscription Free to any person 
who wUl agree to pay ' I ,  when 80 ���e8.

ros��' :��.
ea CU:�:��: �!�l�o�k: I $10 to $1 000 Invested in Wall St.. Stocks makes by appointment, will find me or my agent everyWednes­

fortunes every month . Books sent day (or Thursday if so stated in appOintment) at H. T .  
free explaining everything. Brewster's Office, 97 Liberty �treet. 

Address BAXTER &; CO., Bankers, 17 Wall St., N.Y. WItt. A. HA RRIS, Pl'oprietor. 

© 1878 SCIENTIFIC AMERICAN, INC.



'nside Pall'e, each iuolertion - - _ ,. li ceut .. a line. Back l"all'e, each i usertion - - - 51.00 a line. 
(About elgnt words to a line.) 

Engravings may head advertisements at the same rate 
per line, by measurementl as the letter press. Adver­tisements must be receivea at publication o,tftce as early as Thwrsday mmning to appear in nezt t88'U6. 

MAI?f//A/ SAFE &S'CALE Co. 
B6S BROAD WA Y. N Y. · 

Rendrock 
Blasting 

POWDER. 
Electric Batteries, Fuses and Caps for Blasting purposes. 

J . R. RAND & CO. , Manufacturers, 

___________ 2_t __ P�k ��_w_, N_e_w_Y_o_rk_. 

SEND FOR NEW PAMPHLET DESCRIBING 

COMPRESSORS, DRILLS, Etc., 
IN USE ON 

" THE COMSTOCK." 
RAND DRILL CO., 

21 Park Row, N. Y. 
Arr I'A:RIS EXI'OSl'l'ION, 1878. 

The Highest Medal over aJl nations was awarded 

Ca l lender B i l l iard Tab les. 
Best Goods at Lowest Prices at 

Warerooms, 788 B roadway, N. Y. Citro 
H .  W. C O L L E N D E R ,  

Successor to PHELAN & COLLENDER. 

��� 
Jttd !tU1J. 

His Ctltlrrated Numbers, 
303-404- 1 70-38 1 -332, 

and his other stylts may b. had of all dealer8 
throughout the world. 

Joseph Gillott & Sons, N ..... York;. 

ROGERS' STATUARY. 
$10 and UPWARDS. 

THE 
Peddler at the Fair 

A N EW GROUP, 
PRICE, - _ $lli.  

The Peddler Is on horse­
back with his box of jew-
��rct!l

efo�7th
h
l�er:�t1�: 

result gf the solicitation. 
of the young lady by his 
��&'e��

o
b�y �

o
��e�

r 

m!,li't":h"iJ�n a��t'�g�� 
ten cents to 

JOHN ROG ERS, l llili Broadway, New York. cor. �"tb Street. 
Please state where advertisement was seen. 

Mi l l  Stones and Corn M i l ls .  
We make Burr M1l1stones Portable M1l1s, Smut Ma.­

chines, Packers, M1l1 PickS, Water Wheels, Pulleys, and 
Gearing, specially adaptea to Flour Mills. Sena for 
catalogue . 

J. T. NOYE & SON, BnWalo, N. Y. 

.T. LLOYD HAIGH, 

THE 
. III WORlD'S ... III 

e ... e 
() STAN DARD . () (I,) fI) 
l- I-(I,) fI) III 

7 
III D. III e III III % % 

() t-
III 

M���l � .  
a % z l- e 

FAIRBA.NKS &- co., Sca le Manufaoturers, reoeived at the Paris Ealhibition SEVEN MEDA LS. Their Wei ghing Machines reoeitled 
TWIOE AS MANY GOLD JJCEDALS as any other Scale •• MORE MEDA LS OF ALL KINDS than any other Soales. M URE MEDALS 

THA N  WERE E YER A WARDED any other Ealhibitor at any World '. Fair. (Jold Medal a t  a HIG H ";R Rtf 7'ING than any othe .. S",,'e8. 
THE ONL Y MEDA L FOR PR ECISION IN S(JA LES. And. teas THE ONL Y SOALE tehich tea. PLA OED IN THE PALA CE OF 
IND USTR Y ot tAP DI8TRZB UTZON OF A WARDS, a8 0 TROPHY OF AMERZCAN SKILL AND MEOHANZSM. 

c 
PR.::r:N'O::r:P.A..1II � .A..R.E:Er::0 1:J"Sma. 

F A IR B A NKS k CO., New- York, Baltimore, Md.,  l\I ew Orlean _, Bufnllo. N. Y.,  Alban)", N .  Y., Montrea!!, Londo� Boa. 
FA IRBANKS, B RO W N  k CO., Bo_ton, Ma ... FAIRBANKS k EWING, PhUadelphla. Pa. FA I H B A N AS. MORSE 

k CO., ChlcaKo, Ill .,  Cincinnati, O'LCleveland, 0., Pitt_burgh, Pa., Loul_vtlle. K)". FAIRBA N K S  & (l0., 
. St. Loul_, lUo • .l"A IKBANKS & Hll'TCH I N SON, San FraDd_co, Cal. 

MAN U FACTU R E RS. E. &. T. FAI R B A N KS a. CO.,  St. J o h n s b u ry,  Vt. 

80le Age nts for the World for the 

IMPROVED . TYPE . WRITER and THE OSCILLATING PUlP. 

INTERNATIONAL EXPOSITION, 
1878. PARIS. 1878. 

Fairbanks' Standard SCALES 
HAVE R EC E I V E D AT T H E  P A R I S  E X POS I T I O N  

Twice as many Gold Medals as any other Scales ; m Oftlt  Medals o f  all 
kinds tban any otber Scales ; Gold Medal at a Dll'b l'r Ratlnl' tban 
any otber Scales ; the only Medal for Precision In Scales ; and was 
tbe only Scale wbicb was placed In the Palace of Industry at tbe 
Dlstrlbntlon of A wards, as a Trophy of American SkUI and Indo.try. 

FAIRBANKS, BROWN &. CO. ,  83 Milk St. , Boston. 
FAIRBANKS & CO. ,  3 1 1 Broadway, New York. 

HERRING'S SAFES. 

THE T ANITE CO .. 
STROUDSBURG, PA. . 

E M E R Y  W H E E LS A N D C R I N D E RS. 
OM. PLACE, 12 1  Cbamben st. ,  N ew  Y-o d<  Agent. 

R O CK D R I L L I N G  M AC H I N ES 
A N D 

A I R  C O M P R ESS O R S  
M A N u r.; c r u R E D  BY BUR ' E IGHRoCKO R I � l  'J ;  
�rND  r0R PAMPHLE T F I T CH B U R G.  � A S S  

A L L E C R ETTI 

ICEBERG REFR I GERATORS 
received tbe unanimous vote of the Board of JudIeB 
tor the . 

HIGHEST AWARD 
over aJI Refrigerators, at the last S4a Annual 

Exhibitions of the mrican Institute. 
Received a SrJecial Gold M<dai at the Great Mechanics' 

ExhibItion at "Boston, 18'18. ' 'l'1w Highest Aw�d ever 
given to Refrigerators In New Englllnd. Refer to the 
principal Private Residences, Hotels, Restaurants, and 
Markets In New York, Boston, Philadelphia, and else­
where. Call or send for circular. 

The Allegretti Refrigerator Co. , 
1 12 Fourth Ave. , New York. 

IHTERHATIOHAL Awarded a Hol ly's lmproved Water Works, 
EXHIBITIOlTS Gold Medal Direct .Pumplng Plan. Combines, with other advan-11 I taaes,l>ver older systems, Tohe following : 1. Secures by 

variable pres�Jlre a more renable water supply for all 
Hirrhcst Awards Parl's 1 818 �

urpolJe8. 2. ·Less cost for cODstruction. 3. Less cost 
.. , • u�� ���:eimtro���
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Phl'ladDlnhia 18"6 'ford, the best fire protection In  the world. fi .  Largely 
U l' , " HOITI·B[&CO. ��:�� 1n�8ura

e'!:'Tn�:re�� E."
e
:��s8. lie��le�n�: 

P',lrl's, 186" & 1 8"8, department . e_s. J<'or Information by descriptive 
, , pamDblet or ot erwlse ad<lres. the HOLLy MANUFACTURING CO., Lockport, N. Y. 

New York, 1853. 
B':�l

A�::'2
AY '&' . The Columbia Bicycle, London, 1 851 . New York. ' .  lIIade by THE POPE M 'F'O CO., ---------------------------------- , . 89 fSummer fStreet, Bostou .  

BO I L E R C 0 V E R IN C S. A practical road macbine, easy to 
' .  learn to ride, and when mastered . one can beat the best borse in a . day's run over an ordinary road. 

SAVE 10 TO 20 PER CENT. Send 3c . •  tamp for catalogue. 

THE CHALMERS_SP);:NCE CO., Foot East 9tb St • •  New York. 

Woodward Steam PnmDs and Fire Engines. McGovorn's Patont Motallic COil Hollar. Send 6�C:�fo��::)!��f�fet��� York. 

Superior to all other Coin Holders for the followintr 
reasons I 

1st. Saving of tIme In handling ; accuracy of count. holding exactly amount 
2d. ThiWor:et;'g.:l�:��en on all sides there Is no chance for fraud. 
Sd. It b�g::�"e�y�:.

more compactly and holds It more .ecurely than any 

Sizes I $10 In Hains, $5 In Quarters, aud $2.50 lD Dillies. 
SAMPLES ON APPLICATION. 

. 

VAN KLEECK, CLARK &, CO., 233 Broadway, N. Y. 

11)'!'�llnlll�llij;tIJ;J"�1 
The only Machines giving a solid core showing exact 
na�Ul'e ofroeks passed through. 

TH E A I� l R ! CAN  C IAMOND  ROCK  BORI N G  CO .  
SENu FOR Pft MPHLET. N E W  YORK 

Pvrometers. ��n:hii�n:ll..!'tfJpe�f BOGARDUS' PATENT UNIVERf<AL ECCEN- BO&r Flues Superheated Steam, 011 Stills, etc. ' 
TIDC MILLS-For In'indlng Bones, Ore!!,. Sand" Old lIIII"Il"�� � �"lIl1 .E HENRY W. BULKLEY, Sole Manufacturer, 

Crnc1ble8, Fire Clay, Guanos, 011 cake, �'eed, "om, I5!' VI§. III .v � 

149 Broadway. N. Y. 
Corn and Cob, Tob8cco, Snulf, Sugar, Salts, Roots, 1 M Spices, Colfee, Cocoanut, Flaxseed, Asbestos, Mica, 1\ H Y D R A U L i e  C E M E N  T etc., and whatever cannot be ground bJi other m1l1s. - it 
tJ"HJ%..

P
���M§C�����gr fo

as
l1M��

ck
A�.:it Wi � � I Of the very highest order and quality made any and 

DUS f Whit d E1 St N Y k )lilT' � 'Q 
everywhere from Refuse or Decomposed I�ime8tone, , corner 0 e an m s., ew or . I · 1\1 . 'N1 �. "" .  - Marble, Shells. Chalk and Clay, and River Deposit as per �l ... �, Letters Patent . Addre •• ICE AT 81.00 PER TON. �ThJ .. UID, �EA,L�J .. UrJ.. CXJL;&�, ". JOHN DIMELOW, LaboratOrlan, Austln, Texas. The PICTET ART I F IC IAL ICE CO" .. � :1---= 

--m 
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