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(36) J. D. reminds us of an old and good 

method of drawing a perpendiCUlar to a straight line for 
the purpose of 
squaring foun-
dations' e t c .  
From the cor· 
ner of the foun-

inch in diameter, or a piece of gas pipe the same di
mensions, both being set upon end? A. The round 
iron. 

(50) W. M. B. writes: 1. I have one 

dation take two 
lines respective
ly 15 and 20 feet. 

eighth inch basswood, cherry, butternut and walnut. 
Which do you advise for the sounding board of a micro
phone and Hughes telephone? A. Either will do, bllt 

� pineor spruce is better. 2. Would a glazed earthen jar :� do for the outside of battery described in ScIENTIFIC 
AlIlERICAN SUPPLEMENT. No. 149? A. Yes. 3. Could I 

and c o n  n e c t make insulated wire myself1 If so, how? A. Wire 
them by a line 20,fJ; may be insulated by giving it a coat of shellac varnish 
of 25 feet; the andallowingit'to become dry and nearly hard before 
angle included between the two shorter lines will be a winding. 
right angle. The numbers 3, 4, 5, or, as in the present 
case, their multiples 15, 20,25, are taken to measure re- (51) W. H. S. asks how to satin finish 
spectively the perpendicular, base, and slant side of the tubing like sample sent. A. The &pecimen has been 
triangle.�It is obvious that any scale may be used so : electro-plated with silver in the usual manner, and the 
long as the ratio of 3, 4,5, is observed. electric current then reversed for a few moments, thus 

redissolving a portion of the plate, the remainder pre(37) J. H. asks what kind of iron to use in senting the peculiar satin like luster. 
making cast iron armatures. A. Soft gray iron. 

(52) S. W. C. asks: Has carbon for tele-(38) F. H. C. asks: How can I etch cheaply phone purposes ever been made by subjecting the black 
on glass to imitate ground figures or transparent figures • deposited by a flame to a heavy pressure? A. Yes. Edi
on a ground backgroundr A. For this purpose the sand Bon's carbons are made in this manner. 
blast is now generally used; the glB!ls is covered with a : " d " . • 
film of wax or varnish, through which, with suitable' (53) Har ware asks . 1. Where IS best 
needles or gravers, is etched the design ; a Jlne .harp sil- to take hot air in a room, at register near ceiling or in 
ieious sand impelled by a current of air is then directed \loor? A. At or near the floor. 2. Where is best place 
from a suitable jet over the prepared surface, and the to have ventpation, near .floor or near ceiJin�? A. If 
etching is accomplished in a few minutes. Glass is connected With a fiue havmg a good draught It should 
etched also by hydrofluoric acid; the plate may be pre- I be near the floor. 
pared as for the sand blast, and I?1�ced face downwards I (54) R. W. J. aSks:6 What causes the crack· 
over a shallow leaden tray, contammg powdered fluor- i iug noise in the pipes of a 8team ll.eating apparatus, 
spar moistened with strong oil of vitriol and gently: when a fire has been started to warm up the building? 
warmed; the g�eous hydrolluoric acid given ofirapidly Is it the water in the pipes made by condensed steam, 
etches the portIOns of the gla@s not protected by the . or is it the expansion of tbe pives from being heated? 
wax or varnish. Hydrofluoric acid should be used with' A. The noiSe is. due to both causes in some degree, but 
great care. principally to the water, which produces violent blows. 

(39) L. H. writes: I have seen it asserted (55) C. N. A. asks how to temper steel tools 
that the parasites that infest the Asiatic tiger's paw are for working on stone or similar work. There is some 
an exact miniature image of itself. Is this s o r  A preparation which is put in water which accomplishes 
No . the purpose when the steel is heated and plunged in. 

(40) J. G B. -asks if there is any way of A. Heat the tools to a cherry red, and plunge in clean, 
melting brass in acommon sand crucible for castings of moderately cool water. A little common salt is some
a pound or so in weight for a smal! engine • .  A. You I' timesJa,dded to the water. 
may melt small quantities of fums in any common (56) G. B. asks: 1. Is the height to which 
stove having a good draught, using a coal fire. ,You may I water is raised by a hydraulic ram measured from the 
use borax as a flux. 1 ram Itself or from the spring from which the supply 

(41) F. & Co. ask: 1. In making a telephone comes? A. Fro?, the ram. 2. Can a hydraulic ram �e 
as described in Figs. 4 and 5, SUPPLEMENT 142,must the I constructed to discharge 1,000 gallons of water per nun· 
diaphragm be entirely free, or can it be puncbed and ute? A. Yes. 
the screws which secure the llaugepass through it? A. (57) L. D. writes that benzine will answer 
The diaphragm should not be punched. 2. In new form much better to exterminate roaches, moths, etc , than 
of telephone in No 20, current_volume, must there be a anything else. It will not hurt furniture in the least, 
battery in the circuit, or is the telephone su1llcient to will evaporate and can be easily applied. 
work itr A. A battery is required. ' 

(42) J. M. B. asks: What will prevent the M.INERALS, ETc.-Specimens have been re-

hairfrom falling outr A. Keep the pores of the skin ceived from the following correspondents, and 
open by frequent bathing and change of underclothing. examined. with the results stated: 
Bathe the head with clean soft water, anfl stimulate the M. B. W.-No. 1 is a silicious clay-it might be use
scalp with a moderately stiff bru.sh morning and �ven- I ful in the manufacture of some grades of pottery, etc. 
ing. The head should be occaSIOnally cleansed With a No. 2 is a ferruginous shale - contslns about 80 per cent 
weak solution of glycerin soap in dilute spirit of wine, of Silica and 10per cent of alumina, besides lime, mag
with care to remove aU traces of soap from the hair. nesia, iron oxide, and water.-W. S.-It is fibrous talc
Use no pomades or oils of any kind. talc of good quality is in considerable demand for paper 

(43) B. H. P. asks (1) how to make malle- making and other purposes.- W. G. H.-The sand con
able iron,euchll8used in wrenches. A. Malleable iron tains no precious metal-the glittering particles are 
castings are made from mottled iron. They are cleaned micll.-S. F .-The specimen you send consists of a 
by tumbling and then packed in iron boxes with alter- mass of the long hairs which have been attached to the 
nating Jayers of rolling mill scale. Tile boxes are care- seeds of the "milkweed" (ascZepIaR), or. as it is some
fully luted and packed in an annealing furnace, where times called, from the silky nature of these appendages, 
they are kept at a white heat for a week or more, and .. silkweed." We believe that this material is put to no 
then allowed to cool gradually. 2. How is steel or iron other economic U.e at present than that of a tilling for 
made to adhere to the face of the jaws of the wrencM cushions and pillows. The beauty of this sDk like down 
A. By welding. long ago attracted attention, and many unsuccessful at-

tempta have been made to put it to some practical use in (44) J. G. E. asks: What is the highest col- the arts; but, as yon have probably noticed, the hairs 
umn of water that can be raised from a well hy means are both brittle and weak, and an examination With a 
of a siphon pump with 60 Ibs. steam, likewlse a 1 inch lens will show that it wants the roughness and augular
column of water with 60 lbs. steam? A. Litt, from 26 ity necessary to llt it for being spnn like other fibers. 
to 27 feet. It ha., however, been mixed with cotton and woven into 

(45) W. H. W. asks: 1. Is there any solu- fabrics having a silky luster and capable of taking bril
tion excepting rubber that will make cloth thoroughly liant dyes, hut the manufacture has never been prose
waterproof, or at least withstand the attack of water cuted. The plants, though widely distributed over the 
for an hour or so? It should be applied by dipping the United States, and quite common, are nevertheless not 
cloth in the solution. A. Linseed oil boiled with a little abundant enough in a wild state to afford much of a 
wax and litharge is useful for some purposes. Cloth pre- supply, and we believe no experiments have been made 
pared with para1lln, balata gum, the gum of the asclet in cultivating them. 
pias or milkweed. napbtha solution of the dried pulp of ----------------------

the bamboo berry, anhydrous aluminum soaps (see pp Any numbers of the SCIENTIFIC AMERICAN SUPPLE· 
149 and 159. "Science Record, " 1874), are also employed: MENT referred to in these columns may be had at this 
2. Is there any chemical that could be combined with the office. Price 10 cents each. 
solution, imparting 80me property to the same for which 
rats or mice would have an antipathy so as to prevent 
their attacksr A. A trace of phenol will generally suf
fice. 
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The Editor of the SCIENTIFIC AlIlERICAN acknowledges 

with much pleasure the receipt of original papers and 
contributions on the following subjects: 

Pipe. manufacture ot.-W. Radde. N. Y. city. 
Potato digger.-L. A. A.pinwall. Albany, N. Y. 
Refrigerator.-J. A. Whitney. N. Y. city. 
Screw cutting machinery.-C. D .Roger., Providence, RI. 
Sewing machine.- WiI.on Sewing Machine Company. 

Chicago. III. 
Wire machinery .-C. D. Roger •• Providence, R. I. 
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INDEX OF INVENTIONS 
FOR WHICH 

Lamp bowl, F. Rhind ... ............................ 209,<177 
Lamp chimney, nursery, E . Meeler ................ 208,916 
Lamp, miner's. W. Robert ........................... 209.082 
Lamp, self-extingui.hing. F. Rhind ................ 209,078 
Lantern. J. H. Irwin ................................. 209.1)51 
Lantern. signal. H. E. Pond (r)..................... 8.{57 
Latch. B. W. Fo.ter ... .. ..... ... ........... . ...... 209.034 
Lathe for turning regular form •• E. A. Mar.h .... 209.064 
Lead. refining impure. N. S. Keith .. .. ........... 209,056 
Leather .kivlng machine. M. M. Clough ........... 208.959 
Leather .plitting machine. A. E. Whitney ........ 209,001 

I Loom temple, J. B. Stamour ........................ 209,101 
I Lubricator. N. Seibert .. .... .. ........ , .... , ...... 208,932 

Lubricator •• team cylinder. N. Seibert ............. 208.931 
Letters Patent oC the United States were Marble •• Iate. etc .• ornamenting. W. K. Lorenz .. 209.082 

Granted In the Week Endlnc i Match dipping �achine, A. R. Sprout ............. 208.996 
. Meter, .team dIaphragm. C. Holly ................ 209.(){8 

October 15, 1878, . Middling. bolt. M.lnskeep ........................ . 209,050 
AND EACH BEARING THAT DATE. Middlings .eparator. G. T. Smith .................. 208.936 

Mu.ical in.trument. E. P. Needham (r). 8.{SI 
Mu.ica.I .tring in.trument •• key for.F. Z.Nicolier 208,983 
Needle. J. Burrow.............. ....... .. .... ......... 209.018 

[Those marked (r) are reissued patents.] 

A complete oopy of any patent in the annexed list. Oatimeal machine. Eberhard & Turner .•••.••. . . . .  208.9 7 0  
Including both t h e  speclflcations and drawings. will b e  Ordnance, operating heavy. H. C. Bull ........... 209.011 

Ore separator. P. Plant ........ .. ................ 209.074 
furni.hed from this 01llce for one dollar. In ordering, Oven. hot bla.t.Miles & Burghardt ................. 208.915 
please .tate the number and date of the patent de.ired, Package wrapper. G. V. Hecker... ..... ...... .. 209,014 
and remit to Munn & Co., 37 Park Row. New York city. Packing for pi.ton rod •. metalliC. M. H. Gerry ... 208.973 

Pan cover, milk. C. C. Fairlamb ........... ........ 208,900 
Animal trap. B. H. Noelting ........................ 209,068 Paper feeding apparatus . F. H. Lauten .......... 208,900 
Axle box. car. J. N. Smith ........................... 208.993 Paper making machines. box for. C. young ....... 209,008 
Axle .kein. vehicle. L. A. Winche.ter . ........... 209.096 Paper pulp. reducing wOOd to. Cornell & Tollner. 208,890 

Ballot bOX, W. L. Barnes ............................ 208.951 Peach parer. W. S. Plummer ....................... 208,988 
Bed bottom. F. W. Mitchell . .................... 208.917 Pen. puncturing. J. M. Griest ... ... ... .... ...... 208.905 
Bed bottom •• pring. H. Pitcher ..................... 208.987 Pessary. medicated, T. N. B erlin .................. 208.8 83 
Bed lounge, H. S. Carter ............. ............... 209.019 Pipe. smoking. W. H. Caddy .. ...... ............... 208.886 
Bed, spring. A . J. Lattin ............................ 208.979 Planter. com. Brigham & Flenniken ............... 208.885 
Bedstead fa.tening. L. P. Clark .... ................ 209.022 Planter. grain. C. E. McBonn .... .................. 208.914 
Boiler •• low water alarm for .team. G. H. Cro.by. 208.962 Planter •• eed. G. A. Wood ............ ............. 208.945 
Boot and .hoe c ounter .upport. etc., J. Wi •• en ... 208.lM3 Pla.ter bandage •• making. C. G. Hill .............. 2C9.045 
Boot jack, C. Ty.on .................................. 209.091 Plow. C. Myers.............. ............. ....... 209.067 
Brake. vacuum. F. W. Eames ..........•........... 208.895 Plow and harrow attachment •• hovel. A. HeartsiII 209.043 
Bran .courer. R. Ty.on .............................. 209.092 Plow and harrow. W. G. Himrod............... .209,0{6 
Broom, M. T. Boult ... ............................. 209,017 Plow clevi •• H. E.te . ... ........................... 208.899 
Bru.h. A. C. E.tabrook ............................ 208.898 PloW. hill.ide •• hovel. and .ub.oil. E. Tate .... ... 209,088 

Camera. J. W. T. Cadett ......................... .. 208,956 Plow •• ulky. F. H. I.aac . ........... ................ 208,978 
Can. E. Norton ....................................... 209.070 Pre ••• cotton and hay. Tappey & Steel ............ 209.087 
Can. metallic. J. BrOughton ......................... 209.009 Printing and painting machine. O. Currier ....... 208,892 
Can. Oil. A. E. Gardner .... ......................... 209.037 Printing. photo-mechanical. M. R Freeman ..... 209.086 
C sh t t l A N L i 209 060 Propelling ve •• el •• P. Boi.set ....................... 208.952 an, ee me a .  . . ap erre ...... ............. • Pulley. to wheel •• engaging. Blake & Davis ...... 208.884 Car bumper. S. M. Cumming. (r).. . .... ............ 8.448  Pnmp. S. Stucky .................... .... . ............. 209.088 Car coupling. J. Simmon...... .. ................... 208.9B{ P I PI _ Car draw bar attachment. railway. J. H. Smitt ... 208,m ump. doub e acting lift. Dean & ke ............ 209.uo. 
Car journal box, F. M. Alexander .................. 208,947 Rafter. F. M. Covert ................ ................ 209.024 
Car running gear. railway. J. C. Weaver· .......... 209,1J93 1taIlway rail •• mu1lllng, A. Atwood ................. 208,830 
Car., du.t deflector for, Morgan & Gilleland ..... 209.056 Railway .ignal. C. E. Hanscom . .................. �09.042 
Carbureter. air. G. Reznor ......................... 209,076 Railway .ignal. electro-magnetic. H. W. Spang .. 208,995 
Carriage, C. H. Palmer. Jr ........................... 208.923 Railway track. B. F. Card ................ ........... 208.957 
Carriage.eat •• corner iron tor. L. Emer.on ....... 208.971 Rake, hor.e hay. W. Adriance ...................... 209,004 
Carriage top .tandard, F. W. Whitney ............ 209.097 Rolling mill •• bearing tor. S. W. Baldwin .......... 2 08,949 
Cartridge loading machine. G. S. Slocum .......... 208,935 Roof •• :attaching .Iate. to. S. Farquhar .... ....... 21:9.081 
Cartridge •• machine for gauging, J. H. Gill ........ 208,903 Rope holding reel, C. N. Cass....... . . ............ 299,020 
Ca.ting andirons. mould for. S. E. Jone . ......... 209,054 Rosettes from wood. making. J. H. Bnrnshow .... 2:1.1,012 
Ca.tingtemple Toller •• mould tor. J. B. Stamour.208,9\17 Seal. baggage. E. J. Brook....... ................ 208,953 
Chair tor children. high. J. Nichol. (r)... .......... 8.454 Seal. metallic. E. J. Brook . ......................... 209.008 
Chair, reclininl':. N. N. Horton ...................... 208.907. Seeding machine. S. O. Campbell .................. 208,887 
Chalk •• harpener for tailor' •• J. Butcher .......... 208.955 I Sewing machine. C. S. CU.hman .................... 209,026 
Churn.J. H. FolIiott ............................. 209,088 Sewing machine, J. A. Davl . .... .................. 208,967 
Churn. reCiprocating, L. B. WiI.on ................ 208,9{1 Sewing machine. L. Evan. . ........... ... ...... 209.080 
CI T P T I 208 998 Sewing machine. book. J. S. I.ever ................. 209.061 a.p. '. . ay or................................... , Sewing machine. hem .titching. J. A. Lakin ...... 208,911 Clock .trlking attachment, D. C. Wolf ............ 209.098 Sewing machine tuck marker. G. Rehtnss ......... 209,075 Cock. steam. G. H. Cro.by .......................... 208.961 Shaft and pulley coupling. H. C. Crowell ...... ... 208,965 �oin holder.C.H. Carpenter .................... ... 208.958 Shears, metal. W.·G. Collin ......................... 208,838 Coin holder. B. McGovern ....... .... ....... .. .. 208.984 Ship., unloading grain from, W. Stanton (r)....... 8,452 Coin measure, C. H. Fuller ............... .......... 208.902 Sh J F Em 208 7 Coke oven. W. H. Rosewame .................... .. 208,930 oe. . .  er.On........ ......... .............. ,89 
Combing machine, Ru.bton & Macqueen ........ . 208,991 I Shutter bower, T. Thorn ............................ 208.997 
Cooler and filter. water. J. C. Jewett ..... ........ 208,909 Shutter worker. W. Jone ......... .................. 209,055 
Cooler water G. W. Malpa .. ........ ............. 208,913 Sign. W. Gulden ...................................... 203,974 • • I Sink •• mea.uring and weighing. D. T. Winter .... 208,942 Cotton gin. J. B. Hull. .......... ..... ............. 209.0{9 SI d t d I W G "09 039 Crucible machine.J. C .CIime ...................... 208,960
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Culti t J C Be 209 005 Sleigh. propeller. R Schluter ....... . ............. 209.083 
Culti

va
t

Or, 
B
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c

an ........ ............ ...... .. 
208�: SpittOOn. T. Loughr.n .... ......................... 208.9 81 

,
va or, . � rOBS •• ••• • • • • • • •• • . ... 0 . . . .  ..... , Spring, car, G. F. Godley........ ... ..... .... . .... 2()8,904 CultlvatGr. C. Na.h ................................... 208,921 ; S in hi I E CII b Ii ( ) 844 9 8 450 DentaJ toil package. R. S. William ................. 209,002 I ,pr g. ve c e. . . am er n r ............ • • • 

Dental plugger. W. G. A. Bonwlll ................. 209,006 Spring. vehicle. C. W. FtlImore ..................... 208,901 
E M 208 919 Spring. vehIcle. H. R Huie ......................... 208,977 De.k. H. . oon .................................. • Steamer. teed. Machamer & McCulloch ............ 209,063 Dolfer comb •• operator tor. E. Wright ............. 208,948 Stirrup •• addle. J. M. Freeman ... ................ 208.972 Draug�t equali.zer. L. O. Brekke ................ .. 209.007 Stove board. A. C. Stoe •• iger ....................... 209,085 Dredgmg machme , J. B. Eads ............... ...... 208,894 Stove cover and check damper. H. Ritter . ........ 209,081 Drill cleaner. grain. J. W. Luca . ................... 208.992 Stove pipe shelf, L. W. Turner ..................... 208,938 Dum?,y. H. H. Baker ................................ 208,881 Stove •• foot bar and ralHor. J. Jewett ........... 209.053 Ear TIng. W. P. Dollolf ............... ............... 208,988 stove •• hood for cooking. S. Cromer .... ........... 208,891 Electric machine, dynamo. E. Weston ............ 209,094 Stump puller. W. A. Webb ......................... 208,9 99 Elevator, wlndla •• water.J. Knlp.cheer .......... 209,057 Sugar, manufacture of hard. J. O . Donner ........ 209,029 End gate fa.tening. F. ROck ........................ 208,92 8 Switch cord •• tip for. T. B.'Doolittle .............. 208.969 Evaporator. fruit and vegetable. J. W. Power ..... 208,925 Table folding. R M. Lambie.... .... . ....... ... 208.9i2 Excavating machine. J. T. Dougine ..... .......... 208,898 Tablet w iti W 0 D i 203 966 Exercising machine. W. J. O. Bryon. Jr ............ 208.954 Target. 1�. ;!im.: .. : ... ��.� ........ ::: 

.
. :: 

.
.
.
.. : 

.
. ::::::: 

..
. 208:910 Exhaust nozzle, N. J. White ........................ 208.939 Ticket. passenger. A. C. Sheldon .................. 208,983 FabriC cutter. Muehling & Davis .... .. . .......... 208.920 Ticket reel. T. D. Haehnlen ......................... 208,906 Feathers for dusters. G. M. Richmond ............ 209,080 Toy money box, J. Gerard ...•..••..•... . . ...•...•... 209,038 Fence, J. Williams ....... .. ........................ 209.095 Treadle power. I. M. Rhode . ....................... 209,079 Fence, picket. Terry & W. W. Green. Jr ........... 209.089 Turbine ••• team and other. P. C. Humblot ... .... 208.908 Firearm. breech-loading. H. C. Bull ..... ......... 209,010 Valve. J, Patterson .................... ............. 208,986 Firearm. breech-loading. J. D. Coon ............... 208,88 9 Valve. teed water regulating. E. C. Oa SUva ...... 208,£92 FIre e.cape. V . Wohlmann .......................... 208.944 Valve gear •• team engine, J. Butcher .............. 209.013 Fire kindler. T. M. Benner .......................... 208.892 Ventilator. T. Owen ..... ........................... 209.072 Flre kindler. E. J. Norri . ........................... 209.069 Wagon jack. W. B. Bartram ................ ........ 209.015 FlUting machine. C. G. Cabell (r).... .............. 8.453 Wagon jack. William. & Dodge ........... ......... 208.940 

(46) J. L. asks: Is the balata gum softened 
by animal oils or fat? A. Yes. Manufacture of Porous Cups for Tyndall Grove 

Fork, W. H. Kretsinger ................. .. ........ 209,058 Wa.hing machine. D. Coman ..................... .. 209.023 Bat- Fuel compre •• or. W. H. Ro.ewarne ................ 208,929 Washing machine, A. R. Fowler ........... ........ 2C9.0B5 Gasburner. pres.ure governing.J. N.Chamberlain 209,021 Wa.hing machine. F. F. Reynold ..... ............ 208.990 (47) P. L. W. asks . What distance would a 
100 lb. weight have to fall to rnn a sewing machine 
for 5 hoursr A. For an ordinary family sewing ma
chine, requiring about one thirtieth of a hOTse power, 
the weight would have to fall about 3,300 feet in the 5 
hours. 

(48) W. G. R. asks: 1. What is the valve 
yoke of a steam engine? A. We presume you reter to 
the rectangular yoke that receives the back of the valve 
in the class of engines having balanced valves. 2.What 
should be the diameter of the bore of an engine of 1 
horse power with 100 Ibs. pressure, also the length of 
strokeP A. Diameter, � inches; stroke.4� inches. 3. 
How arc the back gellrs of a lathe made so as to be 
thrown out of gear when it is wished to use the lathe at 
a high speed? A. Ordinarily by a cam and lever, or 
tight and loose jOint. 4. Would .\ of an inch thickness 
of sheet steel be strong enough for the boiler of a small 
modellocomotiver How much pressure would it stand 
to the inch? A. If the diameter does not exceed 3 inch

tery. By W. H. S. 
Cylinder Condensation. By F. F. H .  
Sawdust. B y  W. H .  M .  
Keely Motor. ByG. R .  S .  
Firing. B y  A .  P .  A .  
Steam Launches .  ByG.F. S .  

ruNTS T O  CORRESPONDENTS. 
We renew our requestthatcorrespondents, in referring 

to former answers or articles, will be kind enough to 
name the date of the paper and the page, or the number 
of the question. 

Many of our correspondents make inquiries which 
cannot properly be answered in these columns. Such 

Ga. burners. apparatus for. A. L. Bogart .......... 209.016 Water gauge, G. H. Cro.by ..................... .... 208,963 Gate. C. D. & I. Haldeman .......................... 209.0{0 Weill'hlng apparatus. J. H. Wright ................ 209,ll99 Gate. J. S. Hen.haw ................................. 208,976 Window A. K. Phillip . ............................. 209,073 Gate, Na.on & Wilson (r)...... .................. ... 8.'56 Window frame. C. Rebhun . ........................ 208.926 Grain binder. M. A. Keller ................... ...... 209.059 Wreath •• machine for twining. G. B . Shepard .... 209,100 Grain separator, G. W. Earhart ................... 208,896 
Gun, a.Ir. B. T. IIabbitt ......... ............. ....... 209.014 
Harne ••• necl:: yoke attachment for. J. S. Nel.on. 208.922 TRADE MARKS. 
Harrow •• ulky. S. C. Dix ............................ 209.!r.18 Cigars. cigarette., etc .• E. HiI.on ..................... 6.72G 
Harve.ter rake. J. Barnes .......................... 208,9.'lO Cigar., etc •• Engelbrecht Fox'& Co .............. 6,724. 6,725 
Harve.ter reel, HOdge. & Mohler .................. 209.0{7 Di.intecting compound. Hance Bro •. & White ...... 6,718 
Head llght, locomotive. E. L. Hall. ............ ... 209.U41 Gin. Holfheimer Brothers ............................ 6,729 
Heel •• turner for wooden. Preno! & Marchal ..... 208.9 8 9  Lamp chimneys. Norcross, Mellen & Co ............. 6.700 
Hide and .kin dresser, C Molinler ................. 208,918 Liquid cement •• W. H. Sanger ...... .......... ...... 6.731 
Hitching post. Thomas & Knox ................... 209,090 I Malt extract, Tarrant & Co.. ...................... 6,722 inquiries, if signed by initials only, are liable to be cas-t Hoe. T. Wei .. ..... ...................... . ........... . 239,000 I Matche •• J. Eaton & Son......... .. ................ 6.727 

into the waste basket. I Hog cholera compound. M. Hemmlngway ......... 208,975 . Mustard and .pice •• H. B. Sherman ............ 6.72iJ, 6,721 
Persons desiring specialinformation which is purely Hor.e collar. J. J. Crowley............ .. ........... 209.02.'i . PerfJrmery. J. T. Lanman..................... . ...... 6.719 

of a personal character, and not of general interest. Hor.e power. C. H. Baker ............................ 208,948 Playing cards. The N. Y. Con.olidated Card Q) .. 6,723 
should remit from $1 to $5. according to the subject, Hor.epower, A. B. Farquhar ........ ... ......... 209,032 Smoking tobacco. H. W. Meyer ..... ,' ................ 6,728 
as we cannot be expected to spend time and labor to Hor.e toe weight. J. W. Ropp ...................... 208.927 Wa.h blue. F. Damcke .... ....... .. '; ........ ....... 6.71i 

obtain such information without remuneration. Ice, manufacturing. A. Albert.on (r).............. 8.{55 i 
Indicator, water level. E. Jerome .................. 209.052 DESIGNS 

es. you can carry a pressure of from 50 to 60 lbs. per Englls" Patents Issued to AlDerlcans. square inch. From November 8 to November 12. inclu.ive. 

Journal • .R. Macdonald ............ ................. 208.9R3 Carpet. C. Magee ................... : ...... .. ........ 10,870 Journal bearing, W. W. Smalley..... . .......... 209.08t Cigar boxe., Weller & Repetti ........................ 10,87i Knife. chopping, W. MlII.paugh .................... 209.065 I Font of printing type •• J. M. Conner ... .. ......... 1 0.868 (49) J. W. W. asks: Which will stand the I Electric ligbt.-T. A. Edl.on. Menlo Park, N. J. 
most pressure, a piece of round iron 1 inch long �d 1 Feed water apparatus.-8. J. Hayes et aI, -_. 

Knob attachment, door, J. F. Peaoock ............ 208,m 
I 
Group of .tatuary, J. Roger .......................... 10,869 Lamp holder, A. A. Noyes ........ : ., .......... , ..... 209.071 Handkerchiefs. J. Grimshaw .................... 10.866.10,867 
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Tho Sciontiflc Amoric8n I ��1!;;ff!�ll�i��� Pyrites. 

EXPORT EDITION I 
Ifffrrlllr:.ation of Electrodes. 

• Astronomical Notes. Giving the Positions, Rising, 
and Setting of the Planets for N ovembe". 

, The Electrical Department in the Mechanic's Fair, PUBLISHED MONTHLY 

I 
Profes.or Morton on the Electric Ligbt. 

Boston. 
THE SCIENTIFIC A"EnICAN Export Edition is a large The Satellites of Mars. 

and SPLENDIIJ PERIODICAL issued once a month Gold Amalgams. 
. ' . ' Another New Electric Light. formmg a complete and Interestmg Monthly Record Albumen of the Serum and that of Eag and their 

at all ProgreSB in Sci nce and the Useful Arts through- Combinations. a , 

Ollt the World. Each number contains about O�E, A Mirror Telegraph. 
HUNDRED LARGE QUARTO PAGES profus�ly I Some Modi1lcation� of the Microphone and Tele-, phone. Four engravmgs 
illustrated, embraci ng: I A Chance for Electric Competition. 

(1.) Most of the plates and pages of the four pre-: Advantages of ExperiD!ental Study. 
:1i k ·  f h S A I The Black Spot a 1 JupIter. ce ng wee Iy ISBnes 0 t e CIENTIFIC llIERICAN,! The Electric Light With five engravings. 

with its SPLE;IIDID ENGRAVINGS AND VALU- 1 Spontaneous Combustion. 
ABLE IN FORMATION Recent MilItary Balloon Experiments. . , Burner for Electric Light. One engraving. (2.) Prices Current, Commercial, Trade. and Mar:- Artificial Ball Lightning. One engraving. 
ufacturing Aunouncements of Leading Hou8es. In, To Make Corks Air-tight and Water-tight. 
connection with these Announcements many of the Electric Time Service for New York. Four engrav-
Principal Articles of American Manufacture are exhib- inlj."he Hosmer Motor. 
!ted to the eye of the reader by means of SPLENDID Polarizea Light. 
ENGRAVINGS. I Phosphorescent Timepieces. 

Thl's I'S by fa th t at' facto d . E ' The De Meritens Magneto-electric Machine. Two r e mOB 8 18 ry an Fmperlor x- figures. 
port Journal ever brought before the public. ! Cellulose liB II Material for Washers. 

Terms for Export Edltion,FIVE DOLLARS A YEAR, V.-NATURAL mSTORY, NATURE, MAN, ETC. 
sent prepaid to any part of the world. Single copies" The Golden Cup Oak 
50 cents. Fur sale at this office To be had at all Serpulas, or Sea Worms. One engraving. . The King Tody llird. One engraving. News and Book Stores throughout the conntry. Life Without Air. 

NOW READY. 

Cadaver-polson of the Australian Natives. 
The Contortion of Rocks from Heat Mechanically 

Generated. C 

THE SCIENTIFIC AMERICAN EXPORT 

EDITION FOR NOVEMBER, 1878, WITH 

ONE HUNDRED ILLUSTRA TIONS. 

GENERAL TABLE OF CONTENTS 
Of the SCIENTIFIC AMERICAN Export Edition for No

vember, 1878_ 
I.-INVENTIONS, DISCOVERIES AND PATENTS. 

The Incoming Commissioner of Patents. 
A South Auskalian·Offer for an Impro;yem<mt. 
The F�rster-Firmin"malgamator. Thiee engravings. 
Lymanls Trigonometer. Oue :figure. 
Patent Law. 

The Sti:ffening of Plant �talks. 
Immense Labor Performed by Bees.
The Torrey Botanical Club. 
The Big 1'rees of Calltornia. 
Explorations in Greenland. 
The Umbrella Bird. One engraving. 
The Argan Tree. 
A Spruce-destroying Beetle. 
A Geological Di.covery In Deep Water. 
The Mound Builder's Unit at Measure. 
Progr-.s-of. Horticulture. 
Bishop Ferrette on the Cedars of Lebanon. 
Special Senses in Insects. 
Naturaillistory N' otes. 
New Cave Discovery in Kentucky. 
t'A�:ae����: .Horse. 

The Benellts of Patent Rights. 
Hop Picking by Machinery. 
Description of Recent Most Important Agricultural 

Inventions, 

Bee Culture in Egypt. 
The Polson Ivy and Virginia Creeper. Two engrav

Ings. 
Displays of Ingenuity at the Boston MechanicS Fair. The Crafty Hermit Crah. One illustration. 
Description of Recent Most Important Mechanical VI.-MEDICINE AND HYGIENE. Inventions. 
New Wilson Oscillating Sewing Machine. Seven figs. 
A Nail Gun. �mka��;: f!:"l!�� ��fi�ickness. 

Who wUllnyent a Satisfactory Milking Machine? 
The Hermetical Sanitary C1Q1let . One engraving. 
New Rilfrig-erator Basket. Two engraving;. 
New Fireproof Shutter. One engraving. 
Inventors Needed in England. 

Milkweed Juice for Raw Surfaces. 
The Use of Snails in Medicine. 
The Art of Prolonging Life 
The Deleterious Use of Alum in Bread and Baking 

Powders.--Alum being Substituted for Cream of Tartar. 
New Foot Power. One engraving. 
New Wool Seouring and Rinsing Machine 
New Measuring Jacket. Three engravings. 
New Rhe9Stat Two engravings. 
The Paris International Patent Congress. 
Patent Rle:hts, and Who Oppose Them. 

The Treatment of Hydrophobia. 
o New Use for Warts. ne eng. I Removal of the Entire Scalp b'l Machinery. 

The Probable Starting Point 0 the Yellow Fever. 
Piedra. 
Heredity. 

New Gas Regulator. Three engraving •. 
Combined Traction Engine and Steam Fire Engine. 

One engraving. 

Scientific Reliance on Soap. 
The Medical Ice Hat. 
Ventilation of Bed Rooms. 
The Filtration of Drinking Water. 
The Texas H" Screw \\'orm." Van Renne's Cal:nlc Engine and Pump. Three eng •. 

The Watson Pump. One engraving. 
The Swedish Buckeye Machine. 
Pipe Wrench and Cutter. Two engravings. 
Drilling Square Holes. Four figures. 

VII.-THE PARIS EXHIBITION, SCIENTIFIC 
MEETINGS, ETC. 

Description of Recent Most Important Engineering 
Inventions. 

New Mortisinll Machine. One engraving. 
New Steam Fire Engine. One engraving. 
New Bank Note Paper Wanted. 
The Proposed Addition to the Patent Office. Two 

enf'i-��;'�'Work in the Patent Office. 

SucceSB of' American Exhibitors at Paris. 
'1 he Main Building at the Exhibition. With one 

pa���l�����i��dustrlal Exhibition of 1878. 
Awards and Honors at Paris. 
Ingram Rotary Press. One illustration. 
A Urand World '8 Fair in N'ew York. 
A Mexican Exhibition. 
Australia to have a World's Fair. 
Closing of the French Exhibition. 

full 

New Rule In Trade Mark Cases. 
Electric Liaht in Chancery. 
Novel E�g 'Opener. Two engravings. 
Patents 10r Protecting the Dead. 
Electric Light Patents. 

Hydraulic Motors at the Exhibition. With two en-
gravings. 

The National Academy of Sciences. 
The Official Reports of the Paris Exhibition. 
American Society of Civil Engineers. A New Platen Gauge. Fonr engravin� 

New Draughting Pencil. Two engravlDgs. 
Gas and Water-tight Cloth. Vrn.-INDUSTRY AND COMMERCE, New R�ul!'-tor for Clock Pendulums. Two engs. Should the Nation Engage In Manuractures? Steam -"ngme Governor. One engraving. I American Export of Agricultural Machinery. 
Description of Recent Most Important Miscellaneou8 'I: Corundum 

InventlOns. American Made Goods Exhibited as European Manu-Notices of New. Inventions. factnres. Pater_t Office Library. The California Tea Fields . 
n.-MECHANICS AND ENGINEERING. 

Chard's Lubl'icene and Cups. 
The Electric Light and the Gas Companies.' 
Fuel Gas. 
New Ways to Use Iron Wante d. 
Progress and Prospects of the East River Bridge. 

Two engravings. 
A Steam Tricycle. . 
New Artetlan Wel� Victoria, Spain. 
A Long Train. 
How a Good House Should be Built. 
Jetties Under Water. 

an
�y;,��!ia

f
e
':f.itOI at Albany, N. Y., 18 to be Warmed 

What a Perfect Railway Brake Should do. 
The Secret of It. 
Florida Ship Canal. 
The Torpedo VeSBel Destroyer. One illustration. 
Steam from Petroleum. 
The Motion of a Wagon Wheel. 
Building in Steel. 
Locomotive for the Metropolitan Elevated Railway. 

One Illustration. 
The Frmch Dam Below Pittsburg, Ohio. 
'rhe Adelphi E,ploslun. 
.. Forney" Locomotive for the New York Elevated 

�h�a�iea:v����e
o�ngrf��s. 

The Mechanical and other Properties of Iron and 
Mild Steel. 

French Wheelbarrows. Twenty-five engravings. 
Small Steamboats. 
Life Preservers. 
A Gas Clock. 
Another Mountain Railway. 
Preservation of Iron. 
The SalisburJ Furnace for Petrolenm. 
Danger from Lubr�cating Oils. 
The Testing of Boller Iron. 
Tramway Rail Experiments. Two engravings. 
Aluminum and Platinum In the Mannfacture of 

Watches. 
Great Machine Tool Makers. 
Gas as a Su bstitnte tor Solid Fnel 

IlI.-MINING AND METALLURGY. 
The Formation' of Quartz. 
Depth of Nevada GOld and Silver Mines. 
California Mining V8. Fanning. 
New Form of Iron Manufactnre. 
Comstock Silver Lodes. 

:V.-CHEMISTRY AND PHYSICS. 
Dan!!ers from Impnre PotaSBium Iodide. 
The Poplar as a Lightning Conductor. 
The Mariner's Compass, 

An Odd Craft. 
ProgreSB of our Foreign Trade. 
The Condition of Manufacturing Intere.ts In Ger-

mt�b'or in Chicago. 
���l�:r��dEG���:� Flour. 
Addition to our List of �'ood Fishes. 
Preservation of Milk. 
Electrical Test for Oils. 
Parsnips . 
��t':!a �r�::!te[fi� ���h�!,;�::.gs

about the Cotton 
Worm. 

The Mediterranean Trade. 
American Competition in Great Britain. 
Rapid Increase in French Woolen Industries. 
The Rockport Granite Q,narries . 
Trade Mark Treaty with Brazil. 
Early Manufacture of Steel Pens. 
New and Stale Bread. 
Leather from Sheep Stomachs. 
New Source of Rubber. 
A National Law Governing Adulteration Needed. 
How to get Pure Teas. 
Skilled Labor in New York City. 
French Subsoil and Clearing Plow. One figure • 
Opening for Trade in Madagascar. 
Handling Grain in Buffalo. 
The Blue Process of Copying Tracings. 
We Buy ofthem that Advertise. 
Unprofitable Agents. 
Various Uses of Paper. 

• Improved Grinding Mill and Crusher. Two engrav
lDgR. 

The Cultivation of the Common Nettle. 
The Economic Products of Seaweed. 
The Japanese Wax Tree in California. 
Preservation at Food by Gelatin. 
Pearl Millet. 
To Turn Oak Black. 
Dairy and Poultry Produce in America. 
Australian Gum Trees. 
Frauds In Wine Makln,g. 
Removal at Iron Colonng from Liquors. 
The Utilization of Iron Slag. 
Relative Cost of Coal Transportation by Water and 

by Rail. 
How to get Rid of Ants. 
The Science of 1Ifilling. 

IT.-PRACTICAL RECIPES 
NEOUS. 

AND 

ProgreBS in England and America. 
An Improvement on Tea Chromos. 
A Correction. 
The Stahillty of Modem Civilization. 

MISCELLA-

Future Ri1le Shooting. 

I NEW PATENT LAW .. Bruce," the Manchester Fire Horse. I 
The Trial of the .. Pyx." 

I ���ki��e�����iand and France. FOIl 

en:�J���on MemorIals in Northamptonshlre. Three Spa inC u b a {;ulmary Uses of Leaves. , , Porto Rico, etc. 
A Remarkable Bank Robbery.-Scientific Safeguards By the terms of the New Patent Law of Spain, which 

Neglected. has lately gone into operl1tion, the citizens of t h e  United Cleopatra's Needle. States may obtciin Spanish Patents on very favorable A Steam Juryman. 
Roads in Baden. conditions. 
Indications of ProgreBB. The Spanish Patent covers SPAIN, and all the Spanish 
Practical Education in Russia, Colonies, including CUBA, Porto Rico, the Philippine 
Table Forks. Islands, etc. Total cost of obtaining the Patent, 1.00. The Cost of In�ecurity. . Duration of the Patent, 20 years, JO years, and 5 years. Improved Copymg PenCIls. as follows: 
Answers to Correspondents, embodying 8 large quan- The Spanish Patent, if applied for by the original in-

tity at valuable information, practical recipes, and In- ventor before his American patent is actually issued, 
structions in various arts. will run for 20 years. Total cost of the patent,$IOO. It 

Single numbers of the &lent1Jic American /iJ;xpQrt covers Spain, Cuba, etc. '!'be Spanish Pateut, If applied 
Edition, 50 cents. To be had at this office, and at all for by the original inventor not more than two years 

ajter the American patent has been issued, will run for news stores. Subscriptions, Five DollarB a year, sent 10 years. Total cost of patent, $100. Covers Spain, postpaid to all parts of the world Cuba. etc. 
MUNN & co., PUBLISHERS, 

37 PARK Row, NEW YORK. 
To Advertisers: W- Manufacturers and others who 

desire to secure foreign trade may have large and hand
somely displayed announcements published in this edi
tion at a very moderate cost. 

The Scientific American Export Edition has a large 
guaranteed circulation in all commercial places through
out the world. Regular Files of the Export Edition 
are also carried on ALL STEAMSlIlPS, foreigu and 
coastwise, leaving the port of New York Address 
MUNN & CO.,37 Park Row, New York. 

FIREPROOF DWELLINGS OF CH�AP 
Construction. A valuable and Important paPer contain� Plans and 'Descriptions of Model Fireproof 'DwellUWs 
A. ��rnRt���;��l't�gr. l�rlh 91�r�l!t�n��i��·NO.1 
exhibit. the construction of comfortable one-story, 16 ft. 
��o:�!'f�¥�f��f Wl����� r.,�t�r. �'t.�hc�'!.����lfJ� 
of a comfortable 28 ft. front, two-story dwelling, of brick 
and concrete, finished complete, with cellar, for ,1,70G. Several of these dwellings on both plans, nave been 
built at th�ces stated. This valuable paper also con-
��I'n ':r to t>�r��r�':,� �t�r:::i�g��t':ti?ai�:'�'!rt'li 
other useful particulars. Contained in SOIENTIFIO 
AMERIOAN SUPPLEMENT No. 91. PricelO cts. To be had at this office and ot all newsdealers. 

ON CHRONIC MALARIAL POISONING. 

gfin��r�;.nct�re�J>e���s.:er;Pt · th! ll�f:���;s���� 
College, N. Y Contained in ScnNTIFIc AllIERICAN 
SUPPLEME"TNo.102. PrIce 10 cents. To be had at 
this office and of all newsdealers. 

ICE-HOUSE AND COLD ROOM.-BY R. 
G. Hatfield. With directions for construction. Four 
engravings. SUPPLE.\IE"T No. �9. Price, 10 cents . 

THE 

� drntifi' �mtri'Aln. 
The Most Popnlar Sdelltlfie Paper In the World. 

TlIIIlTY-THIIlD YEAIl. 

A SpanUih Pat<mt oj lntrodmtwn, good for 5 years, can 
be taken by any person, whether inventor or merely in
troducer. Cost of such patent, '100. Covers Spain, 
Cuba, and all the Spanish dominions. 

In order to facilitate the transaction of our business 
in obtaining Spanish Patents, we have establi.hed a special agency at No.4 Soldado, Madrid. 

Further particulars, with Synopsis of Foreign Patents, 
Costs, etc .. furnished gratis. 

J.\I.I:UN'N' � CC>., 
Solicitors of AlliericRlI and Foreilitll Patents, 

Proprietors of the SCIENTIFIC AMEUICAN, 
37 PAIlK ROW, NEW YOIlI"-

WATER SUPPLY FOR TOWNS AND 
ViII.ges.-By Clarence Delafield, C.E. A concise and 
"aluable report, showiDJ,:" the costs and merits of the 
yarious systems-Discussi0l?- of the Holly system, its 
���t�t::��d�e!;t::;;�We��ir!6�¥:aisJ:�e�d ��gn���P�f use of various systems in different towns, with names 
�g��i'tf�e�1�lij��g:'���

s 
t���s!��:sn!Ot�

n
t���v��:� 

best suited for their wants-The best sources of 'water Bupply-Water-bearing rocks-Artesian wells. their feaSibility, exeellence. and cost of boring-Importance 
of �ure water-How surface water Is rendered impure -Cost of water pipes. from 2 to 12 inches diameter, for towns. including layfD�1 all labor. materials, Imte8, 
jOints, etc. }�Btlmates of Income, water-rates for sup
f,lilco: ld'�!I���ldings. Contained in S{TPPLEllIENT �7. 

ICE BOATS-THEIR CONSTRUCTION 

CA VEA'I'S, COPYIlH;H'.·S, 'I'll A DE 
InARKS, ETC. 

Messrs. Munn & Co., In connection with the publica
tbn of the SCIENTIFIC AllIERICAN, continue to examine 
Improvements, and to act as Solicitors of Patents for 
Inventors. 

In this line of business they have had OVER THIRTY 
YEAUS' EXPERIENCE, and now have unequaled .facilitie� 
for the preparation of Patent Drawings, Specifications, 
and the Prosecution of Applications for Patents In the 
L'nltcd States, Canad11, and Foreign Countries. Messrs. 
Munn & Co. also attend to the preparation of Caveats, 
Trade Mark Regulations, \ 'opyrights for Books, Labels, 
Reissues, Assignments, and Reports on Infringements 
of Patents. All business intrusted to them Is done 
with special care and promptness, on very moderate Ollly$3.�OR r�a;Il��I��.�i:lI'/eo:��lI'e. Weeldy. terms. 

ThilO widely circulated and splendidly illustrated We send free of charge, on applicatlOn, a pamphlet 
paper Is published weekly. Every number contains six- containing further information about Patents lmd how 
teen pages of useful lnformation, and a large number of to procure them; directions concerning Trade Marks, 
original engraVings of new inventions and discoveries, Copyrights, Designs, Patents, Appeals, Reissues, In
representing Engineering Works, Steam Machinery, fringements, Assignments, Rejected Cases. lIints on 
New Inventions, Novelties in Mechanics. Manufactures, the Sale of Patents, etc. 
Chemistry, Electricity, Telegraphy, Photography, Archi- FOJ'ei(Jn Patl'lltts.-We also send,free of charge, a 
tecture, Agriculture. Horticulture, Natural History, etc. Synopsis of Foreign l'atent Laws. showing the cost and 

All CialOlOelO of R eadel'lO find in THE SCIENTIFIC I method of securing- patents In all the principal coun
AMERICA" a popular resume of the best SCientific in- I tries of the world. American Inventors should bear in forntation of the day; and it Is theal m  o� the pUblishers' mind that, as a general rule, any invention that is valnto present it in an attractive form, avoiding as much as able to the patentee In this country Is worth equally as possible abstruse terms. To every intelligent mind, I • 
this journal a1l'0rds a constant sUPllly of instructive m.uch In England an� some ot?er forC1� countrIes. 
reading. It is promotive of knowledge and progress In Five patents-embracmg CanadIan, Enghsh, German, 
every community where it Circulates. 

I
' French, and Belginn-will secure to an inveutor the ex-

Tel'IDlO of SlIblOCl·lptloll.-One copy of THE ScIEN- ciu8ive monopoly to his discovery among about ONE 

TIFIO AMERICA" will be sent for om I/fflr-52 numbers- HUNDRED AND FIFTY )IILLIONS of the most intelligent 
postage prepaid, to any. subscriber in the United States' people In the world. The facilities of bU>iness and 
or Canada, on receillt of three dollal'lO nnd t",emy steam communicat'on are such that patents can be ob
cent,. by the publlabers; six months, $L60; three I talned abroad by our citizens almost as easily as at 
months, ,1.00. I home. The expense to apply for an English patent is 

ClublO.-one extra copy ofTHESCIENTIFIC AMERI- $75; German, $100; French, $100; Belgian, $100; Cana
CAN will be supplied gratis jor every club oj  flveBUbscrlbers : dian, $50. 
at $.'1.20 each; additional copies at same proportionate ! Copies of Patents.-Persons desiring any patent rate. Postage prepaid. I i .. ued from 1836 to November 26. 1867, can be supplied 

One copy of THE SCIE"TIFIC AMERICAN and one COllY' with official copIes at reasonable cost, the price deof THE SCIE"TIFIC AMERICAN SUPPLEllENTWill be sent pending upon the extent ot drawings and length of for one year, postage prepaid, to any subscriber in the speci1lcatlons. United States Or Canada, on receipt of seven dollars by A t t ' d '  N b 27 1867 t h' h the publishers. ny pa en 188ue SInce ovem er·, ,a W Ie 
time the Patent Office commenced printing the draw
ings and speci1lcations, may be had by remitting to 
this office $1. 

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

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

A copy of the claims of any patent issued since 1836 
will be furnished for $1. 

When ordering copies, please to remit for the .ame 
as above, and state name of patentee, title of inven 
tion, and date of patent. 

To FOl'elll'n Snhscl'iberlO,-Under the faellities Of A pamphlet, containing full directions for obtainln£( the Postal Union, the SCIENTIFIC AMERICAN is now sent United States patents �ellt free. A handsomely bound by post direct fromNewYOrk,withregUlarlty,tOSUb@crlb- ! . , . . 
ers in Great BritaIn. India, Australia, and all other Refersnce B�ok, gIlt edges,. contalUs 140 pages and 
British colonies; to France,Austrla, Belgium, Germany, I many engravlUgs and tables Important to every pat
Russia, and all other European states; Japan, Brazil, entee and mechanic, and is a useful hind book of refer
Mexico, and all States ot Central and South America. ence for everybody. Price 25 cents, mailed free. 
Terms, when sent to foreign countries, Canada excepted, Addre". 

IroNN "CO,, $4, gold, for SCIENTIPIC AMERICAN, 1 year; ,9,gold, for 
,both SCIENTIFIC AMERICAN and SUPPJ,EllIENT tor 1 
year. This includes postage, which we pay. Remit by 
postal order or draft to order of Munn '" Co., 37 Park 
Row, New York, 

Publishers SCIENTIFIC A�IERICAN, 
37 l>al'k Ilow, N. Y. 

BRANCH OFFICE-Corner of F and 7111. StrdeU, Wcuhington, D. C. 
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