
JANUARY I I, 1879.] J titntifi' �mtritau. 27 
TO INVENTO�. ! Two fine Astronomical T�lescopes, 8 in. and 7In., by I cloth while s.till hot, �nd from the water by the dlffer- (8) C. H. H asks: 1 How shall I fix a 

An experience of more than thirty years and the pre- first-class EngltBh maker, cheap. I. Ramsden, Phila. ence In speCldc l!l'avJly. The butter when cold is well short length-J.1I inch-of platinum wire between the 
pant/on of not less than one hundred tho�d appllca- J Gold Chronometer Watch, by drst-class English ma- I washed with fresh milk to which a IHtle sulphite of lime ends of my battery wiresf I wish to heat it. A. Wind 
tlons for patents at home and ahroad, enahle us to un- : kl<r: cost '260, price '1S5� latest patented Improvements. has been added, and then reworked, salted, and colored It two or three times ar:lund each wire, or split the end. 
derstand the laws and practice on botb continents, and 'I Ramsden, 21 Christian St., Philadelphia. Pa. with a small quantity of annatto. As the latter is not of the hattery Wires, and after Inserting the platinum, to possess unequaled facilities for procuring patents j Hand Fire Engines, Lift and Force Pumps, for dre infrequently ad�lterated with iron oxide and vermilion, press the ends together . 2. How many J.1I pint bichro­everywhete. In addition to our facUlties for preparing I and all other purpo.es .  Address Rumsey & Co., Seneca It Is well to test It 10r these before using it in butter. mate of potash (bottle) batteries will be necessary to �:::!.'::'r::�h:�';:'I�d:�o:n q;::,c:::d �!e

t::��;:':� �f� l Falls, N. Y., and 78 Liberty St., N .  �. city, U �.A. 
. I (3) C. D. asks: 1. What is the signiti-

I 
heat such a piece of platinum wiref A If you use a 

tlce without delay Every application, In which the tees I For Town and Vi11age use, comb d Hand .FIr: Engme . cance of the picture, which appears in most almanacs, Grenet battery, and a. dne platinum, . one cell will an­
have been paid, Is sent complete-Including the model- I & Hose Carriage, $S5O. Forsalth &Co., �lanchest r, N. H .• of a man surrounded by the constellations and signs o f  I swer. 8.  How can I Insulate a brass rmg, s o  that a cur­
to the Patent OfIIce the same day the papers are signed Women's Hospital, 49th st. and 4th Ave, New York, j the zodiac. and lines drawn from the signs to different rent can be sent throug� It without loss to an electro­
at our office. or received by mail, so there Is no delay In March 6. 1877. H. W. Johns Manufacturing Company, 87 I members of his bodyt A. It has no signidcance now. I

' magnet? A. G.lass, seaJtng wax, rubl�.,., Ivo�'Jlnd hard 
tiling the case, a complaint we often hear from other Malden Lane, New York. Slr:-The Hair Felt Covering, ' In the days of astrology the sev al pa to f th h woodaregood msulators. 4. Would It be possIble to run 
sources. Another advantage to the Inventor In "<louring with Asbestos Lining, which you put on the steam pipes I b d th ht t b . fi 

er 
d � 0 e 

d 
u��n a dynamo-electric machine for electric light, by bringing his patent through the �clentltlc American l'atent and boiler domes of the Women's Hospital, and tbe As- 0 y were oug . 0 e m uence y . or un er e the current from the light back. to an engine like Edi­Agency, It Insures a special notice of the Invention In bestos Uement Felting on the three hot water boilers, c?ntrol �f the �ortlOns of the zodIac dtslgnated by t�e , BOn's" Harmonic" enginef A. No. the SCIE�TIFIC A.MERICA�, which publication otten are giving great satisfaction, and the result Is a great SI�S wI�h w!l1ch the m:mbers are connected. This I opens negotiations for the sale of the patent or manu- saving of fuel. The temperature of tbe engine and fire- WIth speCIal reference to bfe, death, health, and disease., (9) G. H. I. asks: Would heat or sound 

facture of the article. A synopsis of the patent laws rooms Is verY mucb reduced, so much so. that In cold 2. What is the best non-conductor of BOundf A. A ! pass through a vacuum, that is, assuming a perfect In foreign countries may be found on another page, weather we are rather cold. The saving of coal ls831-8 vacuum . I vacuumf A. Heat would, BOund would not. and persons contemplating the securing of patents per cent by actual measurement. 'l'heCement Covering I .. abroad are Invited to write to this office for prices. Is put onln a superior manner, and Is the neatest boller, (4) D. V. writes: 1. I have a quantity of (10) E. O. C.-For a defimtlOn of sound 
which have been reduced In accordance Wltb the times, orplpe covering I have yet seen. Respectfully, Duncan chemical writing duid; have had it two years and Ithas , see p. 847, voL39, reply to F. H. P. 
and our pertected facilities for conducting tbe buslne.s. McIntyre, Engineer. I faded. How can I make it darkerf A. You may try I' (11) MA G asks' 1 What is the mean-Address MUNN & CO., omce ScIENTIFIC AMERICA". P n hing Presses Drop Hammers andD i e s for work- , the addition of small quantities of tannic acid or extract I . . . .  . .  . u c , , .  , lng of the word anthracltef A. Literally a burnmg COllI Ing Metals, etc. The Stiles & Parker Press Co., Mlddle- , of nutgalls, and logwood.extract. 2. I am in a coun- stone, 2. Is anthracite coal found in any other place town , Conn . I try place �part from machme shops . How can I draw but Pennsylvaniaf A. Anthracite is found in Pennsyl­Hydraulic Presses and Jacks, new and second hand. copper WIre No. 2\l dne� and make my own toolsf A. vania, Rhode Island, and South Wales. It is used for The OluJ:rgefor Insertion under t his head f.8 One Dollar Lathes and Macblnery for Pollshlng and Buffing Metals. T�ke a �ell annealed pIece of gOOd. tool steel � Inch the production of iron chiedy in Pennsylvania, Scotland, E. Lyon & Co., 470 Grand St., N. Y. th.lCk, drill in It several holes of the sIze. of the smallest . and Wales. 8. Where was iron drst made with anthra-a linef<n each insertion.. about eight words to a line. re t b d k th II t d I 24 x 48 in. Wright's Automatic Engine, with 16 foot WI 0 e rawn, ma e em a aperIng, an en arge cite coal and who was patentee of the processY A. In Advertisements mU8t be received at 1rublication Office band wheel, 00 In. face, for Bale .  PrIce low. Atlas. with .a reamer so t�t the holes will vary regularly fr�m 1838 and 1839 Thomas made the drst experiment On 

lUI early as Thursday morning to appear in next issue. Works. Indianapolis, Ind i the sIze of No. 22 WIre down to that of the smallest wIre melting iron with anthracite in Pittsville, Pa. 
----------�,-.-,--�-- Inventors' Models. John Ruthven, Cincinnati, O. i to be drawn. Harden the plate, polish the holes, reduce 
Jarvis Patent Boller Setting, same principle as the 1 the size of the end of the wire, and draw It through the: MINERALS, ETC.-Specimens have been re-

Siemens process for making steel: burns screening. The Lawrence Engine Is the best. See ad. page 29. ; several holes In succession, greasing it before each cei ved from the following correl:!pondents, and 
without blower, and all kinds of waste fuel. A. F .  Sheet Metal Presses, Ferracute Co., Bridgeton, N .  J .  drawing, and annealing I t  whenever I t  becomes stiff. examined, with the results stated: Upton, Agent, 48 Congress St., Boston, Mass. Special Planers for Jointing and Surfacing, Baml and 3. I huve �de a �alr of telephoues, ."'o�thpiece as per I C: E. B. -It is a shale containing much Iron sulphide Valves and Hydrants, warranted to give pertect satis Scroll Saws, Universal Wood-workers. etc., manufac- your engravmgs,dl.aphragm o�very thm tin. My neighbor and a little organic matter.-C. A. R.-No. 1 contains faction. Chapman Valve Manuf. Co., Bo.ton. Mass. tured by Bentel, Margedant & Co., Hamilton, Ohio. I wants me to put It up for hIS use between house and hornblende and tourmaline. No. 2 was not recelved.-

New York, December 25, 1878. To the patrons of Lu- Boston Blower Co., Boston, Mass. Blowers, Exhaust store. Shall I do it,that is, am I Infringing on any patent C & H -It is a dolerite or trap rock of little value.-S. 
brlcene: In wishing you the compliments of the season, Fans, Hot Blast Apparatus. All parts Interchangeable; by so doillgf A. See" Rights of Investigators" p. 128, L: c.-it is an impure ChrysocOlla -a'sllicate of copper. we believe the mo.t acceptable olfe)'lng we can make ;,ater�� a�d workmanship warranted the hest. Write I volume 39, of the SCIENTIFIC AMERICAN. . It contains about 9'5 per cent of copper-no SIlver Or will be lower prices for the coming year. The unprece- or:a cu ars.

. 
. (5) A. W. D. asks how to 1a out and cut I gold. dented success which has attended the Introduction and D18mond Tools. J. Dickinson, 64 Nassau St., N. Y. Y 

I
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aft, at right ]l[ENT referred to iu these columns may be had at thi s  the 1st January, 1879, t o  3:lc .  per l b .  on quantities over . aug es WI t e rs, 0 suppo to eve!. A To office. Price 10 cents each 100 lbs., and S5c.per Ih. On less quantities. We shall also Holly System of Water Supply and Fire Protection for! make holes through the doors for the belts ,  lay o�t on be prepared to furnish Machinery and Cylinder Oils, CIties and Villages. See advertisement In Sclentltlc the door with chalk Gear Grease, etc., at lowest market prices. Thankful American of thl8 week. line and train two COMKiJNICATIONS RECEIVED, 

for favors of past years, and soliciting a continuance of Diamond Self-clamp Paper Cutter and Bookbinders' views of the pulley i The Editor of the SCIENTIFIC AMERICAN acknowledges same, we remain, yours respectfully, R. J. Chard, 184 Machinery. Howard Iron Works, ButI'alo, N. Y .  . or by scale o n  pape; with �uc� pleasure the rec:ipt of . origiual papers and Malden Lane. 
Mellen, Williams & Co.,57Kllby St.,Boston,Mass. Wie- as shown In the en- i contrIbutIOns on the followmg subJ ect.: Wanted.-Partner with $15,000 to $25,000, to take one gand Sectional Steam Boller • ..Etna Rocking Grate Bar. gravin!? B is the I On United States Postal Service. By H. A. S.  third to one halt Intere.t In a n  establlsbed Mill Machln- .. ====================== eryand Engine Wvrks located In Central Ohio. Tools. Fine Taps and Dies for Jewelers. Dentists, and Ma- . belt running in the i :: 

patterns, buildings, and location tlrst-class. A good: cblnl.ts, In cuses. Pratt & WbltneyCo.,Hartford,Conn. direction o f the ar- I 
opening for a good man. Address, with full name and! Improved Steel Castings; stiff and durable ;  as 80ft I row on the lower 

[OFFICIAL. 

INDEX OF INVENTIONS references, Ohio Manufacturer, Box 1059, Mt. Vernon, O. : and ea.lly worked as wrought Iron; tensile strength not i pulley, and C Is the 
Wanted.-A Foreman for an Iron Foundry, experi- less than 65,001 lbs. to sq. In. Circulars free. Pittsburg belt running in the FOR WHICH 

enced In tine machinery castings, with references a. to Steel Casting Company, Pittsburg, Pa. opposite direction. Letter. Patent oC the United State. wert' 

energy and ablllty. Apply to Lock Box 795, ,,'orcester, Sir Henry Halford says Vanity Fair Smoking Tobacco Drop a plumb line I Granted In the Week Endlnli: 
MaBB. has no equal. Received highest award at Paris, 1878. representing the I November 12,1878, NickeI Plating.-A white deposlt gn aranteed by using Wm. SelJers & Co., Phila., have Introduced a new perpendiculars, B I AND EACH BEARING THAT DATE. our material. Condlt,Hanson & Van Wlnkle,Newark,N.J. Injector, worked by a single motion of a lever. and C, and draw dl- I The Lambertville Iron Works, Lambertville, N. J., For Shafts, Pulleys, or Hangers, call and see stock agonals governed I [ThOi'C marked (r) are reissued patents.] 
build superior Engine. and Rollers at bottom price.. kept at 79 Liberty St. Wm. Sellers & Co . by the diameters of I A complete copy of any patent In the annexed lIot, the pulleys mark- I Empire Gum Core Packing, Soap Stone PaCking, Pi.. The t'CIENTlFIC AMERICAN Export EditIOn Is pub- lng he di�tances, '1 Including both tbe specification. and drawings, will be 
ton Packing; all kinds. Greene, Tweed & Co .,18Purk IIshed monthly, about the 15th of each month. Every t I h d f  thl ffi f d II I d rI Place, N. Y. number comprises most of tbe plates of tbe four preced- a b, and c d, on the. urn s e rom s 0 ce or one 0 ar. n or e ng, 

1,000 2d hand machines for sale. Send stamp for de- Ing weekly numbers of the SCIENTIFIC AMEHICAN, with door; now drop a please state the number and date of the patent deSired, 
scrlptlve puce list. Forsalth & Co., Manchester, N. H, otber appropriate contents, business announcements, plumb line from each side of the center of face o f upper and remit to Munn & CO.,lr1 Park Row, New York city. 

etc. It forms a large and splendid periodical of nearly pulley to the floor, and from the point, c, thus found, i ::: .... 
Bevins & Co.'s Hydraulic Elevator. Great power, one hundred quarto page., each numbertllustrated wlth lay off the distance a b in a line parallel with the' Alarm register,T. Vo.burgh .... ....... ..... ...... 209,946 

simplicity ,safety ,economy,durablllty. 94 J,lberty St.N. Y. about one hundred engravings. It Is a complete record uvper shaft, and fro� the' point, a, In the distance, cd, Animal poke, F. C. Whlley .......................... 209,844 

H d ul· EI t f . h h I d of Ame'"can progress In the arts h f . . . Anger bits, manufacture of, J. Swan........ .. ... 209,782 Y ra IC eva ors or prIvate o1\ses, ote s, an .. . parallel with the lower s a t. These pomts mdlcate Axles, manufacturing wagon, T. Graser .......... 209,883 public buildings. Burdon Iron Works, Brooklyn, N. Y .  the places where the holes should b e  cut. Bag holder, J. B. Brown ........ ..... .. .......... 209,749 
Galland & Co.'s ImprOVed Hydraulic Elevators. Office 

206 Broadway, N. Y., (Evening Post Building, room 22.) 
Iron, Brass, and Steel Wire. Needle pointed English 

Steel Wire, for all purposes, W. Crabb, Newark, N. J. 
For Fire or Power Pumps, address the Gould's Manf. 

Co., Seneca Falls, N. Y., or 15 Park PL, N. Y. city. 

(6) W. C. H., Jr., asks: 1. How far will a Bale tie, cotton,G .  A. Seaver (r) ..... ............. 8,482 

telephone like that described in the SCIENTIFIC AMEnI- Barrel stave, 1<'. G. Atkinson .......... .. .......... 209,744 
Barrel, etc., counter swinger, J. A. Westlake ..... 209,949 

CAN SUPPLEMENT, No. 142, p. 2260, Fig. 4, carry? A. Bird cage, A. E. Mook (r).... ............ . ...... 8,486 With a good line, 20 miles. 2. What amount of No. 38 , Boller covering. F. B. Stevens ... ............. .... 209,98'/ 
the covered wire will give the bestresultsf A. %: ounce. 3. Boller, steam, T. C. Joy ..... ... .................... 209,895 

trunk or stem of fruit or shade trees with coal tar harm How can I make a cheap and simple electric lump, one Boller. steam, J,. Knight ........ ,........ .. ....... 2(]9,899 
Brush Electric Llght.-20 lights from one machine. . h b k . h m f kll or two buruersf A. See SCIENTIFIC AMERICAN SUPPLE- . BOilers, gauge cock for steam, II. R. Morse ....... 209,918 

Latest & best light. 'l'elegraph Supply Co., Cleveland, O. themf A. Daubmg t e ar - WIt tar WI 0 ten l or KENT No 149 I Boot and .hoe heel, J. Tingley .................... 209,94� seriously injure the tree. It IS a common practice, hOW-'[ . , . • Boot and shoe sole trimmer and tlnlsher,I.Adams 209,787 The Hancock Inspirator received a gold medal at t b' d th I t f th t k, f 10 to 12 (7 J A C . t Th f 11 ' th d 209 9 Paris, as being the best boiler feeder ever made, and : 7;:��s 
°
be;:w th: s:�;:c�a�f �he :r��:� t:o:'or 4 feet of la;ln� off th.- :�e:��r a p�r �f �:��� :� r�11s I ::: ::� :::,::;I:�!�����!�� ;. ������� 209::� the Old Colony Railroad (who have twenty-three ma- . above, with well dried, tarred paper, to prevent the I may be of interest to your readers, the obJ'ect being to Bottle stopper fastener, J. Bryan .................. 209.857 cblne. ln constant use) have just given It their unquuli- B Y & K 209 847 tied Indorsement, as the cheapest and most elfectlve encroachments of mice and insects. 2. How, and on! give the proper proportion of shrinkage to each member racelet, spring, oung eer .................... , 

feeder ever used on their locomotives. Those Int<lr- What part of the grapevine, Is grafting or budding done, . of the roU pattern. The exact condguratlon of the roll Bricks and tiles, manufacture of, M. Polettl ..... 209,920 

d h· h' th . st d b I h b t ti Bridle bit, W. S. Mitchell ............. ............. 209,911 ested are referred to their letter of recommendation, an w IC IS C easle �n cst, a so te es. me
, when dnished Is laid off on a piece of dat wood, and if Brush block borer, A. Nawadny ......... ........ .. 209,828 which may be found In our advertl81ng columns. thereforf A. The grapevme may be grafted m the the working part of the roll is 6feet long,as in the Buckles to straps, securlng,C.W.Whlte(r) ....... 8,484 J. C. Hoadley, Consulting Engineer and Mechanical cleft mar.ner if treated as follows: cut the scions during' sketch, the shrinkage, being usually % of an inch to a Cabinet, kitchen, W. H. Stewart ............... ... 209,986 

and Scientltlc Expert, Lawrence, Mass. the winter or early spring, keeping them partially f oot, would amount to %: of an inch in all; this being the Car coupling. H. H. Potter ........... .............. 209,835 
The Lathes, Planers, Drills, and other Tools, new and 

second-hand. of the Wood & Light Machine Company, 
Worcester, are to be sold out very low by the George 
Place Machinery Agency, 121 Chambers 8t ., New York. 

For the best advertising at lowest prices In Scientific, 
Mechanical, and other Newspapers, write to E. N. Fresh_ 
man & Bros., Advertising Agents, 186 W.4tb St., Cln., O. 

buried in a cool damp cellar till wanted. As BOon as the case, a pair of trams are set to 6 feet and %: of an inch, Cars, heati ng, W. C. Baker .... ..................... 209,798 
leaves of the old vine or stock are fully expanded, and all and one leg placed at A, and the other at B, and the arc Car platform, railway, P. Hlen ..................... 209,890 

danger of bleeding is. past, cut it off smoothly below the of a circle, B D, described. From the point where Cartridge weigher, M .  McBride ............. ........ 209,824 
sllrface of the ground, and split the stock and insert one this arc intenects a line drawn down from F to C, a Casting cranks, E. A.'L. Robert... . ........... .... :'� or two scions In the usual manner, binding the cleft well i Casting stove leg attachments, H. H. Huntley... ,8 1 

. D h 'l ' Cement, etc., for walls, etc., E. Meyer............ 209.770 together If it does not c lose firmly. ra� t e SOl care- I Centrifugal machine, D. M. Weston (r) . .... . 8,488, 8,489 ful ly over the Whole, I eRving two or three buds of the I Chain machine. Fitzpatrick & Schlnneller (r)...... 8,485 
H. Prentiss & Co., 14 Dey St., N. Y., Manufs. Taps, scion above the "udace. If the root of the stock is a Chair and treadle power,J. B. Underwood ........ 209,842 

Dies, Screw Plates, Reamers, etc. Send tor list. strong native grape, the graft will frequently grow 10 or Chair, rocking, A. A. Halladay ..................... 209,886 

Presses, Dies, and TQOIsfor working Sheet Metals, etc. 
Fruit and other Can Tools. Bliss & WIlliams, Brooklyn, 
N. Y., and Paris ExpOSition, 1878. 

Rubber Hose, Suction Hose, Steam . Hose, and Linen 
Hose; all sizes. Greene, Tweed & Co., IS Park Pl., N.Y. 

Solid EmeryVulcanite Wheels-The Solid Original 
Emery Wheel - other kinds Imitations and Inferior. 
Cautlon.-Our name Is stamped In full on all our be.t 

Standard Belting, Packing, and Hose. Buy that only. 
The best Is the cheapest. New York Belting and Pack­
Ing Company, lr1 and 38 Park Row, N. Y. 

Nickel Plating.-Wenzel's Patent Pertorated Carbon Box Anode for holding Grain NICkel. A. C. Wenzel,114 Center St., New York City. 
Bolt Forging Machine & Power Hammers a specialty. Send for circulars. Forsaltb & Co., M'ancbester. N. H. 
For Solid Wrought Iron Beams, etc. see advertise­ment. Address Union Iron Mills, Pittsburgh, Pa., for IIt hograpb, etc. 
Mannfacturers of Improved Goods who desire to build up a lucrative foreign trade, will do well to Insert a well displayed advertisement In the SCIENTIFIC AMERICA � E�rt Edition. This paper has a very large lorelgn circulation. 

15 feet during the drst Eeason and yield a fair crop the Chum, McBrayer & Thomas ......................... 209,767 
second year, The yine may also be grafted with good (''hurn and washing machine, G. B. Richards .. ; .. 209,922 

success at the usual season if grafted below the ground, I Cloaks, stand for showing, P. H. O'Hara .......... 209,917 
but aboye !!1'OIlUd it should not be attempted, on ac-l Clock dial, H. J. & W .  D .  Davies ... ............... . 209,869 

� 
I d d Clothes line stretcher, W. T. Keefer ............... 209,814 count of bkeding, until the leaves are ncar y expan e • Cock, gauge, E. B. Kunkle .... ...... ........ .. ... 209,816 

3. Is it permitted for any person in the United States to I Colfee, cocoa, etc., drier, S. Beaven ............. ... 200,794 
make for his own usc (,trlctly), without paying taxes 

• " ,.. _ •• � Coin holder, O. S. Harmon .......... ....... a>9,887, 209,888 
thereon, whisky, wine,or beer, in the same way that we' 

._ " I) ,,,,/IU Copy holder, H. A. Peabody ........................ 209,918 
make our own coffee or teaf A. Yes, 4. What is a ' ___ \I .� Crocheter for making looped fa�rlcs, C. Young ... 209,786 
good book, pamphlet, or paper, treating on Insectsf A. � Cultivator, G. W. Staver ................ ............ 209,780 
One of the best works on this subject is "A Treatise on . " Curtain roller, Nesbitt & Anderson. ................ 209,

771 

Insects Injurious to Vegetation,' I by T. W. Harris. Ime Is drawn to A, makmg the line, D A, whl�h . .aay Desk, school, E .  Kimball ............................ 209,951 
repreMent the edge of the sweep to be made. SImilarly i Dish. fruit v enders', G. O. Cole ............... ..... 209,864 

(2) J. R. C . writes: I want to rework stale witn the line, F C, all the other l ines which give shape; Drills, gearing for grain, C. Perrin................ 209,888 
butter on a large scale, to remove the bad odor and give to the roll are brought down Rntil they intersect the . Engine, steam, C. H. Burton ............... ........ 209,750 

It a desirable or natural color, If in so doing I'wlll not line, D A, and on this line are erected the various mem- I Engine, wind, J. Cook ......................... ...... 209,862 

be under the necessity of using anything Injurious to bers of the roll. Now, it follows that If the distance, i Engin e, wind, D. C. W
S
aI

R
lln

Th
g .......... "(")' . ...... 209

8,: th th' Faucet hole busblng . omjlilon r ......... , health. 'A. The following mode of treating rancid but- D A, is the amonnt of the shrinkage longer an e I' Fence P Lane .... : ...... �........ .. ............ 209,9!fl 
ter has been recommended: The butter is drst well agi- true length of the dnished roll, namely. 6 feet, t.hen FenCI�g �trIP' T. V. Allis ... ... .............. ..... 209,790 
tated with hot water, whereby the salt is extracted. On every Intersection of the line, D A, will be �roport1on- I Filter. reversl ble, E. C. Houghton ................. 209,809 
standing It soon separates from the water, when it is ally wider apart on the sweep than on the roll Itself; con- Filtering apparatus, L. A. Enzinller ............... 209, 874 
again agitated for some time with an equal volume of sequenUy the roll swept up by such a template or Firearm. breech-loading, J. Rupertus .............. 209,825 
fresh hot water and a few onnces to the pound of kesh sweep will, when cast, be the exact length from each l li'lre escape. A. Ochsner ... .................... ...... 209.916 
animal charcoal In coarse powder and free from dust. distinctive point to the otber, as well as the exact length Fire escape, D . Ottinger......... . ......... ........ 209,778 
It Is treed from charcoal by 'straining through a tine ' over all, Fire e�her, automatiC, J. A. Miller, Jr . .. . �,910 
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J dtutifit 1tutrieJu. 
Flour. manufacturing. s. M. Brna . ...•.••••.•••. 209,'IlI6 i Ventilating greenhouses. L. Brecht . . . .. .  " . . . .•••• 209,854 
Flower pot. J. A. Conway ........ .................. 209.796 Ventilator. car. B. S. Newberry . ....... ........... 209,914 
Fluting ma.chlne. Shepard &; P. Ad&lD8. Jr .. ..... . 209,980 Wllllon. dumping. H. Bailey .... ................... 209.7� Furnace, tire heating. A. DoII.. ... ........... ... . 209,753 I Warps, machine tor tying tn. Shackleton &; Binns 209,927 
Furnace smoke consumer W. M. Kirby ..... . . .... 209.898 Washing machine, S. Byrne ......................... 209,797 
Galvanometer. rellectlng. W. Thomson ............ 209.� 

I 
Water supplier and IIlterer. H. C. Bull ............ 209.858 

Game table, W. M. Lloyd ........................... 209,818 Water closet. J. Demarest ................... ..... . 200,8'10 1 
Gas burner. electric, C. H. Hinds .................. 209,891 Water wheel, W. H. Elmer ...... .............. ... 209,873 i 
Gas regulator. M. Lees .... ............. ............ 209.905 Weather strip. N. Smith ........... ......... ....... 209.839 
Gate. water. Giovannini &; Bennerscheldt .... . .. 209,882 I Wheel. vehicle. T. Brown .. ..................... . .. 209,856 i 
GOblet or cup cover. H. lL C. Arnold .............. 209,851 1 Windmill. J. Benson ................................. 209.853 
Grain separator. Harvey &; Mitchell ........... .... 209.7591 Window. D. E. Cooke ........ ....... .............. 209,863 
Gratn shelter. Nisbet &; Vlnt ..... ..... ............ 209.772 Wrlngors. uniting rubber rolls ot, H. N. Strollll .. :aJ9.781 
Grave shield and body protector. S. S. Smick ..... :aJ9.932 --
Gun. magazine. T, G. Bennett ......•.••.......•.... :aJ9.748 TRAD E MARKS. 
Bame tastener. G. A. Coulter ........ .............. 209.866 Bottled birch or termented beer. M. Bartley ........ 6 782 
Hams. preparing boned. A. Warner . . . . . . . . . •••.••. :aJ9.948 Cartridges and percussion caps, Eley Brothers . . •. . .  6;7IlO 

New Cutting Nippers. Two 1!gures. 
Another 'l'rade :Mark Decision'. 
Chapman's Valves and Hydrants. One engraving. 
A New Gas Engine. Two engravings. 
A New ParallefVlse. One engraving. 
Patent Sults. 
t:ot��'t�:�t��o:a�'i.eD��i;��n. 
Mane'S Revolving Furnace. 
The Eagle Anvil One engraving. 
Furnace tor Spelter and White ot Zinc. One eng 
A Novelty in Illuminated Dials. 
The National Bolt Cutter. One engraving. 
A New Bottle Stopper. One engraving. 
New Car Heating Apparatus. 
Inc:ine Cutting, Drawing, and Stamping Power Press. 

One engraving. 
A New Inserted Saw Tooth. Two engravings. 
Iron Worklng Improvements. 

lL-MECHANICS AND ENGINEERING. Hand rest. G. C. Henning ......... ... ....... ........ 209.761 CIgars, C. Brewer &; Sons .......... .. .. 6,796, 6.796. 6.797 
Harrow, C. B. Tompkins .... . ...................... :aJ9.945 Cigars, B. A. Shotwell.. .......... ..................... 6,801 �����;��t.{1:����s to Modern Artillery. 
H�rrow and cultivator. A. McCurley .............. 209.823 Cigara. H. Zimmermann .............. ................ 6.209 Raft Decked River Steamers. Harvester rake, A . A. Miller .. ................... 209.909 CIgars, oIgarettes. etc.. T. H Hall .................... 6,792 Heating Street Cars. 
Hat. shade. etc .• M. AJJel........ .. .. " ... " ...... 209,7<18 Cle&ner and poll.hlng preparatlon,N. T.Folsom &; Co 6.78\1 The Belgian Ship Canal One illustration. 
Hat sweat band. Corey II: Charm bury .............. 209.885 Cod liver oil. G. I. McKelway....... . ................ 6.!m Warning to Locomotive Engineel't!. 
Hat sweat leather. Q. II. Dimond ................. 209,872 Cotton sheettnws and shirtings, B. B .  L R. Knight. 6.�' Prescrvation or Iron and Steel trom Oxidation. 

� .,. 'DO Rails and Railway Accident •. Hoe. cotton. E. H. Rogers ................ ......... 209,823 Co.met os. J. T. Burtis ........ ....... ............... 6.78S Felling Trees by Electricity. Hog cholera compound. D. S. French .............. 209.819 Drawing paper. Keu1fel &; Es.er ....................... 6.794 Amateur Mechanics. Three engravlnltS ot Lalhes. Hoisting cages. safety attachment. C. W. Lane .. 209,903 Glassware. Corning Glass Works ...................... 6.799 Machine Shop Economy. 
Horse collar tormer. L. Long ........... ...... ..... 209,819 Lamp wll'klngs, Fletcher Manuf. Company .... ..... 6,785 Railway Notes. 
Horse detacher. R. J. Pond ............. .. ...... :aJ9,8S4 Oiled clothing. A. J. Tower .......... ................ 6,788 �a���n�'iJ�'d'!��h;��:�:ng

h�:���g· Six eogs. 
Hor.e toe weight. Smith, Matson &; Martin ........ 209.840 Pertumery. H. n. Slaven ............................. 6.787 Animal Mechanics. Five lIgnres . Horseshoe nan maker. Whysall. Jr •• &; Merrick •.. 209.845 Smoking tobacco and c!garettes. Goodwin &; Co. '" 6,791 Windmills. Hose. attaching handle. to. C. Callahan ........... :aJ9.8b9 Soap. D. S. Brown &; Co ................................ 6.798 Accurate Tunneling. 
Hose pipe. textile tabrlc. C. Callahan ... .... ..... :aJ9,sro Still and sparkling wines. R. HenkeJl .. .............. 6,793 Technical Education and Mechanical Training 
Hydrocarbon. with air. mixing. F. C .  Menslnga .. 209,825 Wrlttng paper. BlancheL Freres &; Kleber ........... 6,789 Driven Wells. 
Ice cream measure and mould. W. Clewell ...... 209.7511 m.-MINING AND METALLURGY. Jelly glass. J. J. Johnston ......................... 209.813 

DESIGNS. A Silver Mill in the Cloud •• Jewel box. E. H. ZoepteL .... .................. ..... 209.848 , Quicklime as a Substitute for Blasting Powcler. 
Lamp reservoir air vent, street. 1. Stead .......... :aJ9.9a5 Font ot printing type, P. Grey ......... ............. 10.898 ; IV.- HEMISTRY AND PHYSIffi Lantern. E. B. Requa ................................ 200.921 Font ot printing type. W. Murray ................... 10,899 
Lasting machine. H. G. Thompson (r)............. 8,(87 Inkstand holders, A. Patltz .......................... 10.lIM The w asta� ot Carbon in Electric Lamps;. 
Latch. F. Kell .......... . . . ........................... 209.815 011 cloth . C. T. &; V. E . Meyer .............. 10.900 to 10.905 ����'!i: �F5::.b���'"· Lathe chuck, W. H. King ................. .......... m.897 Pattern tot' hand wheels tor valves, C. E. Pease ... 1r.OO6 A Golden Meteorite. 
Leather stuffing composition. Dewees &; Green ... 209;!m Toy money banks. A. Selig.berg ..................... 10.007 American Microscopes. 
J.etter and number tor signs. J. A. Bruce ......... 209,796 Writing paper. H. C. Bainbridge . ....... ........... 10.897 Nickel Pyrite.. 
Lit b t I chi J A St k II :01938 1 Spontaneous Combustion. e oa s.etc., aun ng • . . oc we ....... . , EngU8" Patentll IlIlIned to A.merlcanll. Astronomical Notes; giving the positions. rise and set-Lighting device. pocket. P. B. Tyler et al. (r)...... 8,490 I , ting of the P lanets tor Deceinber. Llqulddrawer and measurer. A. F. Lapham .•.••• 209.9(M From December 3 to December 10. inclu.lve. Electrical and Telegraphic Inventions and Inventors. 
Lock, J. Jett ... .... . ............................. :aJ9.812 B8I( ta.tener.-T. Cleary. N. Y. city. Formation of Iodotorm. 
Log turner. S. W. &; M. L. Gatts ......... ... . ....... 209.881 Book binding machlnery.-J. S. Lever. Philadelphia. Pa. The Progre8l! or Science In Mexico. 
Loom harneas. J. H. Crowell ....................... :aJ9.799 , Boots.-J. Bond. Jr, N. Y. CIty. A lum in Bread. A reply to Dr. Mott'. article on 
Loom shuttle box motion. L. J. Masterson ........ :aJ9.1lO7 Boots.-W. R. Mllieretal .• Baltimore. Md. .. The Deleterious Use of Alum in lIaking Powdero." 
Mall bag fa.tener and label holder. H. B. Ferren. 209.878 Electric Ught.-Weston Dynamo-Electric Machine Com- �E���i;JJ' ��ld. 
!4aII crane clamp. A. V. Lunger............ .. . 209.820 pany. Newark. N. J .  Reduction o t  Nitrate o t  Silver b y  Charcoal . 
Mill tor Itlindln& ore. W.C .&; J. F .  Salmon &; Harris 2:J9.8S8 Electro-platlng.- Eo Weston. Newark, N. J .  Naphtha and Benzine . 
Mill tllr reducing grain. roller. L. Nemelka . ....... 209.829 Flower holder.-J. H. Plummer. Brooklyn. N. Y. An Active Volcano lu the Moon. Three llgnres 

A Warning to Amatenr Chemist •• Mill. paint. W. R. Axe ........ .......... ........... 200.792 Iron. manutacture ot.-E. Wheeler. Philadelphia, Pa. C. E. Andrews & Co 's Baking Powders . Mower. Yost &; Warmr ............................. 209.846 , Kilns for drying malt.-C. W. Boynton, Chicago. Ill. The Purity ot Rellned Sugars. One flgnre. 
Nap or plush goods, T. Goodall ..................... :aJ9.805 , Pencil holder •• -J. Keckendorter. N. Y. city. Insulating by Guttapercha. 
Nut lock. J. T. Parks ..... . ..................... .... :aJ9.SSI ; Pipe jotnts.-G. Matheson. McKeesport. Pa . Dnplexing the Atlantic Cable. 
Ore roaster. revolving. J. Manes .................. . :aJ9,821 Pipe machlnery.-G. Matheson. McKeesport. Pa. The National Observatory. 
Ore washer. T. T. Allen ............................. 209.789 Railway slgnal-J. S. Williams. Rlnrton. N. J .  V.-NATURAL HISTORY, NATURE. MAN. ETC. 
Overshoe. sandal. or boot. C. E. Town ............. 209,811 Sewing machlnes.-J. Heberling. Iowa City. Iowa. A Marble boring sponge. 
Packing deep wells. Fowler &; MOI'llan (r).... .... 8.'91 Spinning machlnery.-J .  Blrkenhead, --. Mass. The Common Jacana. One illustration. 
Paddle wheel. steering. C. Krebs . .................. 209,901 Torpedoes.-J. H. McLean et al.. N. Y. city. The Cope Natural Hlsto� Collection. 
Palette tor testing oils. H. Roualx ................. 209.ll24 Tubing. meta\ .-W. McKenzie et al.. N Y. city. �:::h��'::�!':i!C�e';!I�. Paper cutter and roller. E. Dangolse .............. 209;868 Water meter.-C. C. Barton et al.. Roehester. N. Y. T
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i'n' the World. Paper tube machine. A. G. Batchelder ............. :aJ9.746 'I Weaver's harness. -Kendrlck Loom IHarness Company. .lIe, 
Peg 1I0at. A. Whittemore ............................ 209.784 Providence. R. I .  The Argonaut. o r  Paper Nautilus. One engraving. 
Pen and pencil clasp, G. C. Rlckly .................. 209.776 Wire coatlng.-A . B. Brown tt al, Worcester. Mass. The Trap door Spider of Jamaica. One engraving. 
Pen. tountaln. J. Ayers . . . .............. ........... 209,791 The Elongation of Tree Trunks. 

A Humane Dog Photographic pictures. coloring. D. F. Frink . ... 209,88() Th 8· tin Am . A Hairy Water Tortoise trom China. One engraving. 
Planotorte pedal. A. A. Rbeutan ............. . .... :aJ9.775 0 cIon C orlcan The Paddle Fish ot the Mississippi. One Illustration. 
Picture trame. A. Komp ............. .. ............ 209,900 :g:: �r��?r�:1jl;,w Tree. Plcture trame.H.Pattberg ...................... :aJ9,

8S2 E""''PORT EDITION A C urious Mode of TaklngTnrtIe. Two Illustrations. Pictures. producing transfer. Palm &; Fechteler .. :aJ9,9�2 A . • The Hog Cholera Commission. Planter. corn. J. H. Woodgate ...................... :aJ9.950 Remar){able Salt Depollits. Planter. hand corn. W. Shepard .................... 209.929 The Basis ot Matter. 
Plow. A. Goodyear ................................... 209.758 PUBLISHED MONTHLY, Our National Surveys. 
Plow. J. A. Smith .................................... 209.179 A Curious Experience. 

D :aJ9 00< T A Big Grape Vines. Plow attachment. M. &; • Baln ... .. .......... .. .""" lIE SOIJmTU'lO MEnICAN Export Edition is a large Remedy fir Color Blindness. Plow. dltohlng. Fudge. Holmes &; McDonald ...... :aJ9.756 a nd SPLENDID PERIODICAL, issued once a month, VI.-MEDICINE AND HYGIENE . Post hole digger and tran.planter. W. M. Ryan .. 209,837 forming a complete and Interesting Monthly Record Persistence of Images on the Retina. Printer and recorder. ticket. Moss. Smith &; HUI .. 209.827 of all Progress In S cience and the Useful Arts through- Sanitary Science in the U1llted Stares. Printing press, ticket. T. B. Je1fery ............... :aJ9.762 out the World. Each number contains about O�E Effect ot Quinine on the Hearing. Railway rail. L. Leypoldt ........... . ............... 209.817 UN R A Bake, horse hay. D. P. Sharp. ............... .. 200.928 H D ED L RGE QUARTO PAGES, protnsely VII.-THE PARIS EXHIBITION, SCIENTIFIC 
Raker and stacker. hay. R. B. Eubank, Jr ......... 209.875 iIlnstrated, embracing: MEETINGS. ETC. 
Retrlgerator and air cooler. Holden &: Byrn . ..... m.892 i (1.) MOBt ot the plates and pages or the four pre- = of Austria and Hungary, Paris Exhibition. 
Refrigerator. A. Axt .... .... . .... . . .... ......... .... 209.852 ceding weekly issues of the SoIICNTIFIC AlIICRIOAN, °'tm:t':ntlX:titnte Fair. Retrlgerator. R.Spencer .................... ; ........ 200.931 with Its SPLENDID ENGRAViNGS AND VALU- The International DairyFalr. Two articles. Rein attachment. check. G. B. Thomson ....... ... :aJ9.941 ABLE INFORMATION. The Fairbanks Prizes. 
Rein holder. J. C. Maple ........................ ..... :aJ9.766 , (2.) Prices Current, Commercial. Trade, and Man- Results ot the Paris Exhibition. 
Reins spring hook to ch ck J Annln 209 850 The Great Hnngariall Wine Ca.k. One iIlu@tration. • r e • . .......... " • ufacturlng Annonncements ot Leading Hou�es. In Roofing tor buildings. J. Macarthy ................. :aJ9.906 connection with these Announcements many of the 

vm.-INDUSTRY AND COMMERCE. 
Roofing. sheet metal maker. W. S. Belt .... ....... 200.747 The Utilimtion ot Petroleum. 
Rooflngmaterlal. T. New ................. ...... ... :aJ9.'l3O Principal Articles ot American Manufacture are exhib- Increased Trade with Chili. 
Sand paper rol� Dillon &; Tracy. ...... ...... _ .... 209.871 Ited to the eye ot the reader by means of SPLENDID W�::���IP�o �NIS. 
Sash tastener. J. W. John.on ....................... 209.89\1 ENGRAVINGS. The Shrimp Fisher, in San Francisco Bay. Sash tastener. W. Winkel .......................... :aJ9.785, This is by tar the most satistactory and superior Ex- Disabilitie. ot BritISh Workmen. l!aw. C. W. Hubbard ................................ 209.810 port Journal ever brou ght betore the public. Car painting. Saw filing machine. D. K. Allington ............... 209.849 I Terms tor Export Edition, FIVE DOLLARS A YEAR fr!�=��11�� �dnstry. 
�w guide. J. GrIffin .................................. :aJ9,007 sent prepaid to any part of the world Single COPies : A New Coloring Matter. Screw cnttlng die. O. Pede;son ............. ....... :aJ9,774 50 cents. For sale at this olllce. To be had at all The Secrets ot a Bushel Measure. Sewing-machine. W. W. "ells .. . .... ........ ..... 209.843 N d B  k S  Canned Fruits. Sewing maehlne saws. clamp tor. J. G. Letteller. 209.76\1 ews an 00 tores throughout the conntry. Pr�ress ot Petrolenm. 
Sewing machine shuttle race. Fair &; Hinze . •. . . •  209.877 Iridescent Glass. 
Shalt coupling. A. Loehner ............. ........... :aJ9.765 NOW READY. 6fteJ'��!� of Work. 
Sod cutt3F. Eddy &; Kasson .... .................... 209,&)4 THE SCIENTll"IC AMERICAN EXPORT A Silver Mill In the Clonds. Speaking and signaling apparatus. C. Heisler ..... :aJ9.760 The Preservation ot Egll's. Spinning mule automatic clearer. S. Mock . .. .... 209.912 EDITION FOR DECEMBER, 1878 WITH Characteristics ot AmerIcan Sheep Husbandry. Spring tor vehicles. plattllrm, E. R. Fitch ...... .. 209.755 SIXTY ILLUSTRATIONS. Amalgam for Dentai Filling. . 
Stamp S K d \I 209 896 American Exports and Import. . • ore. . en a ................. ............. , GENERAL TABLE OF CONTENTS pottery and Glassware. Two engravings. Stamp. perforating. H. H. Norrington ............. . 209.915 The Trouhle with English Cottons. Stamp. revolving pocket hand. W. H. Keeler ..... 209.763 Otthe SoIENTlJ'IO AxERIOAN Export Edition lor De- Remarkable P�tographs. Steam. muffier tor e.cape ot exhaust, W.H.Swlft. 209,939 cember. 18'78. Plaster ot Paris. Steering apparatus. steam, S. G. Martin ........... 209.822 Effect ot Tobacco Smoke on Photographs. 
Stili. oU. O. TUton ........................ ........... 209.943 I.-INVENTIONS. DISCOVERmS AND PATENTS. Southern Factories. 
StOCking supporter and clasp. C. C. Shelby ........ 209,778 The Sawyer-Man Electric Light. Two engravings. The Industrial Development ot Cleveland, Ohio. 
S A Trade Mark Decision. Men and ltachinery. tove. J. W. Elliot ....... ........... . .............. 209.754 Simultaneous Inventol't!. To Remove Fusel Oil and ClarIry Liquors. Stove. cooklng. W. A. Greene ................... .. :aJ9,806 D<:scription ot Recent Most Important Mechanical In- , IX.-PRACTICAL RECIPES AND MlSCBLLA-Stove handle. J, M. Harper ......................... 209,1189 ventJons. NEOUS Stove. heating. L Fagin ..................... ....... 209,816 ValvoIine. The Large�t Cash Vault in the World Stump extractor. J. M. Dll\on ............ .. ....... :aJ9.752 New Trnnnion and Trimmer. Two engravings. About AdvertiSi � Table toldlng J B T rry 209 nm New Time Indicating Night Lamp. One engraving. An Astonlshln if' er. • • • . e ........................... ....., An Improved Roofing. Three figures. g Tag holder. McMurray &; Goods .... .. ........ ..... 209.769 NewLilmp Extinguisher. Two engravings. Culinary Uses for Leaves. 
Tanks. etc., valve tor water. H. II. Craigie ....... 209.867 Sebastina. The Microphone a Thiet Catcher. 
Tanks. swing pipe for water. J. Cantelo ........... 209.861 Vegetable Tallow. ��:'��;;':r!�\� �I!!:t��·. 'I·annlng. etc .• cement vat. tor, W. A. Gay ........ :aJ9,757 An Im�roved Vise. One engraving. Short Hand. Tension Indicator. C. Huston .......... .... .... .. 200.898 New S utter Fastener. One engraving. Expiring Subscriptions. T th R W I ImprOVed Garden Sprinkler. ODe en gravin g. ., "-e er. . ar ow ............................ .... .. :aJ9.783 New Foot Power. Three 1Igures. . oome Reasons wily every Manntactlllllr, Mecha nic, Thill supporter. W. Smith ........................... 209.931 The Reward ot Invention . Inventol. and Ar isan, should become a Patron ot the 
Tobacco granulator. C. Du Brul ................. . ... 209.209 The Werdermann Electric Light. Five 1Ignres. SCr��:�ot..��ric5::;ent. To�ac.o granulator. N. D u  Bru\........ .. ...... :aJ9.ml I Casson's Saw BeRch. One engraving. . 

The End otl878. Tobacco. paCking. J. P. McCook .................... 209.001' A
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n�ors. The Sclentlllc American as an Edncator. Tobacco roller and cutter. H. W. Holley :aJ91lO8 ew . I�e ot mg tor Burri� Cylinders. One fi� . Protection te Banks. Tool. combination, D. S. Dyson ..... .. .. ::�. �::::: 209:aoo n:ri�le��i�n�� the Recent ost Important Agricul· The New Vault. 

Toy. detonating. J. McCOnnelJ. ..................... :aJ9.768 A New Water Elevator. One fIlustratfon. Concentrate your Effort. 
Toy galloping horse and carriage. A. Q. Ross ...... 209.777 The New Otto Silent Gas Engine. One engraving. A Good Adhesive Material. 
Toy pistol. L. Greget........ ........ ....... .... .. :aJ9 8S4 The Diamond Selt-Clamp Par.er Cutter. One eng. Answers to Correspondents. embodying a large quan-Traveling bag. etc., handle. Rumpp &; Weinreich : 209:926 in Di�;��n��s ot the Recent Most Important Engineer- tity of valuable Intormation, practical recipes, and In-Traveling box. pocket. D. M. Somers . ............. :aJ9.98S I J,ovelty In Cieanlng Iron Scraps. strnctions In various arts. Vapor burner. W. Brealau ...... .... .. .... . . .. . ..... 209,8M, Corrections of ErrOrs In Patente. Bingle num hers ot the &fmt(fIc American ll1zport 

© 1879 SCIENTIFIC AMERICAN, INC 

fJANUARY I J, 1879-
: Edition, 50 cents. To be had at this olllce. and at all 
I news stores. Subscriptions. Five Dollars a year,' sent 
postpaid to all parts ot the world 

MUNN & CO •• Pum.rsrums, 
87 PARK Row. NEW YORK. 

To Advertisers: � Manutacturers and others who 
desire to secure toreign tracle may have large and hand­
somely displayed announcements pub lished in this edi­
tion at a v.ery moderate cost. 

The Scientific American Export Edition has a large 
guaranteed circulation in all commercial places through­
out the world. Regular Files ot the Export Edition 
are also carried on ALL STEAMSHIPS. torelgn and 
coastwise. leaving the port of New York. Address 
MUNN & CO., 87 Park Row, New York. 

Sciontific Amorican 8nDDlomont 
Back Volumes and Back Numbers. 
The publication ot the ScienUjJc A� Bu� .7as begun January 1st. 1816. Any desired back number 

can be supplied. Price 10 cents each. Sold at the 
SCIESTIF'(, AMERICAN Oftlce. New York. and by neW8-
fl:�e':trs.:.�ri'.:w:.O:�hgt 

w��\�h ��..:�:'¥�� 'If:,..�� 
fer six month8, viz.: January-June; July -December. 

PRICES OF VOLUMES. 
Stitched In Paper Covers, each Volume ............ 'I ':SO 
. "  u two Volumes............ .00 Handsomely Bound tn StlJfCovers. each Volume.. .:SO u .� Ii two Vo18. together .00 

Remember any separate number ot the ScltntW 
:�f2SW.=�'! �:rl':: c�':'ta,�sc:n\"Jie �':.ru:gl; 
papel'8 that have trom time to time been I!ubllshed, In· 
cludlng all the original articles � Ai1red M. Mayer on 
tl'::,�\��e 

I�":f:�::::.��r f/ra��c:; r:r"ot'T..':,&�� rhe Historr and 111ustratlo ns ot tlie �ntennlal Exhibi­
tion at Plilladelphla.I876; ditto Paris Exhibition, 1578; 
=��f :t�;,:nJ:O.:i\""��1 e.?i�lie pa.lo��. b���e 

y�r: 
numbers ot the 8uf>p1_ are IIInstrated with abont 
2.000 engravings. 

The SclentUlc American Snpplement 
!M'E����tl.'�kNsmls���s���'iJ:��v�

E
:.:t:,: 

contains 16 octavo pages. with handsome cover. unl10rm 
�fo���;nJh s��r�.�MaER����j,08i:�s °I,r.��s�';!t 
scribers. llFngle cople.l0 cenis. fold by a1l:ewsdealers 
tht<:.�r.l,�:��h'ii'��::�.!The SCIENTIFIC AMERICAN and 
SUPPLEIIlENT will be sent tor one year. postage free. on 

receipt ot utJm dollara. Both papers to one addreB8 or 
dllrerent addresses. as desired. 

The satest way to remit 18 by draft, postal order, Or 
registered letter. 

� oMrp •• 1\fTT1iTN A: ('0 • R'7 'Pnlr ... n .... N. Y. 

OF THlD 

J dentifie �mtrican 
FOR 18'79. 

The Illest Pop.Jar Selentlfie Paper In the World. 

VOLUD XL,-NEW SERIES, 
The publishers ot the SCIENTIFIC AMERICAN beg 

to announce that on the Fourth day ot January, 1879, a 
new volume will be commenced. It wUl continue to be 
the aim ot the publishers to render the contents ot the 
new volume aSt or more, attracttve and useful than any 
ot Its predecessors. 

OnlY '3.20 
a I�";n::-:�';!i�\fe,::.-a-e. Weekly. 

Thill widelY clrcnlated and splendidly Illustrated 
paper Is published weekly. Every nnmber contains six­
teen PIIIIes ot usetul Intormatlon. and a large number ot 
ori ginal engraVings ot new Inventions and discoveries. 
representing Engineering Works. steam Machinery. 
New Inventions, Novelties In Mechanics, Manufactures, 
Chemistry. Electricity. Telegraphy, Photography. Archi­
tecture, .A&r\culture. Horticulture. Natural IDsiory, etc. 

All Clllsses of Rellders lInd In THE Scn:NT1FIO 
AMERICA� a popular rumnt. ot the best sclentl1lc In­
tormatlon ot the day ; and It Is the aim ot the publishers 
to present It In an attractive torm. avoiding as much as 
possible abstruse terms. To every Intelllgenll mind. 
this journal a1fords a constant supply ot instructive 
reading. It;s promotive of knowledge and progress In 
every community where It circulates. 

Terms of Subscription.-One copy ot THE1!I8I1CN­
TIFIO AlIlERICA� will be sent tor one 1I"ar-5! numbers­
postllj!e prepaid. to any subscriber In tbe United States 
or Canada, on receipt ot three dollars Ilnd twenty 
cent .. by the publlahers; six aoaths, ,1.60; three 
months. fI..iII. 

Clu ba.-One extra COpy ot THEScmNTrno AMERI­

CAN wl\l be supplied gr&tIsJore".",club oJftvel1.lJJJrerlbero 
at � each; additional copies at same proportionate 
rate. Postage prepaid. 

One copy ot THE SCJIE�T1I'10 AMERICAN and one copy 
ot THE SCIE"TIFIO AMERICAN SUPPLEMENT will be sent 
tor one year. post8l(e prepaid, to any subscriber In the 
United States or Osnada. on receipt ot ."".,. dollara by 
the publishers. 

The safest way to remit Is by Postal Order. Draft. or 
Bxpress. Money carefully placed inside ot envelopes. 
securely sealed, and correctly addressed. seldom goes 
sstray. but Is at the sender's risk. Address all letters 
and mHe all orders, drafts, etc .• payabl.e to 

MUNN a. CO., 
37 Park Row, New York. 

To ForellrD Snbllcrlbers. -Under the taclllties ot 
the Postal UBlon. the SCIENTIFIC AMERICAN Is nOw sent 
bypost dlrect tromNewYork,wlthregu larlty.to sub.crlb­
erl In Great Britain. India. Australia, and all other 
British colonie.; to France. Austria. Belgium, Germany. 
Russla.and all other European States; Japan, Brazil. 
Mexico. and all States ot Central and South America. 
Terms. when sent totorelgncountrles, Canada ercepted. 
,"" gold, tor SoIENTUIO AIIlEBICAN, 1 year; fl/, gold. tor 
both SC1ENTlJ'IC AKBBICAN and SUPP,.EIIlEYT tor 1 
year. Thls lnoludell postAIge, which we pay. Remit. bf 
postal order or draft to order 01 Hnun & 00., 8'! Park 
Boll', New York. 
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