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�����1�U�J�D���V�l�Z���>���N�*�J�D�2���l �P���U�����P���*���U���l I I consequently put in a heavy diaphragm, one and three I its center, however, a sharp, penetrating noise is produced 

The following communication from Mr. Thomas A. Edi- quarter inches in diameter and one sixteenth inch thick, and by the constant and rapid rebounds of the lever, which thus 
son gives a detailed account of his researches in telephony, fastened the carbon disk and plate tightly together, so that r answers very well for calling purposes at stations where 
and is a valuable contribution to the history of the develop- the latter showed no vibration with tfle loudest tones. Upon I there is comparatively but little noise. " 
ment of the speaking telephone. * testing it I found my surmises verified; the articulation Mr. Edison has also used direct and induced currents to 

The investigations here detailed were made with a view was perfect, and the volume of sound so great that conver- release clockwork, and thus operate a eall, and by the fur­
to the perfection of a system of multiple telegraphy, which sation carried on in a whisper three feet from the telephone ther action of these currents on similar forks at a distant 
had for its basis the transmission of acoustic vibrations, was clearly heard and understood at the other end of the station, bells were caused to be rung, and signals given. Fig. 
with the view of producing an articulating telephone, car- line. 6,ipage 11,lshows an arrangement of this kind. A and B are two 
rying on both series simnltaneously. " This, therefore, is the arrangement I have adopted in my magnetized tuning forks, having the same rate of vibration 

TIlE TUNING FORK SYSTEM. present form of apparatus, which I call the carbon telephone, 
Fig. 4. 

In Mr. Edison's first system of acoustic transmission, which to distinguish it from others. [In this way was made the 
discovery which Professor D. E. Hughes has lately claimed 

Fig. 1. to have originated, and on which the so-called microphone 
is based. -EDs.]  

" The accessories and connections of this apparatns for long 
circuits are shown in Fig. 3. A is an induction coil, whose 
primary wire, p, having a resistance of several ohms, is 
placed around the secondary, instead of within it as in the 
usual manner of construction. The secondary coil, 8, of 
finer wire, has a resistance of from 150 to 200 ohms, accord 
ing to the degree of tension required; and the receiving 
telephonc, R, consists simply of a magnet, coil, and dia­
phragm. One pole of the magnet is connected to the outer 
edge of the diaphragm, and the other, which carries the wire 
bobbin of about 75 ohms resistance, and is included in 'the 
main line, is placed just opposite its center. 

" P R is the signaling relay, the lever of which, when ac­
tuated by the current from a distant station on the line in 
which the instrument is included, closes a loeal circuit con­
taining the vibrating call bell, B, and thus gives waruing 

was devised in September, 1875, and is shown in Fig. 1, when speaking communication is desired. 
two tuning forks, A and B, vibrating from 100 to liOO times " Besides serving to operate the call bell, the local battery, 
per second, were kept in continuous motion hy a local mag- , E, is also used for sending the call signal. S is a switch, 
net and battery, and the short circuiting was controlled by I 
the signaling keys, K, and K.. As will be seen on refer­
encc to the engraving, this system is dependent upon the 
varying resistance occasioned by employing a movable elec­
trode in water, and whic h thns produccs corresponding va­
riations of the battery current in the line. 

and placed at two terminal stations. Electro-magnets, m and 
In" are placed opposite one of the prongs of the forks at 
each station, while a bell,  C or D, stands opposite to the 
other. The coils of the magnet arc connected respectively 
to the line wire and to earth. When onc of the forks is set 
in vibration by a starting key provided for the purpose, the 
currents produced by the approach of one of its magnetized 
prongs towards the magnet, and its recession therefrom, 
pass into the line and to the further station, where their ac­
tion soon causes the second fork to vibrate with constantly 
increasing amplitude, until the bell is struck and the signal 

The receivers, R, and R., Fig. 2, were formed of tele­
scopic tubes of metal, by lengthening or shortening of which 
the column of air in either could be adjusted to vibrate in 
unison with the proper tone of the fork, whose signals were 
to be received by each particular instrument. An iron dia­
phragm was soldered to one end of these tubes, and the lat­
ter placed in such a manner as to bring the diaphragm of 
each respectively just in front of an electro.magnet, which, 

Fig. 3. 

given. 
For telephonic calls the call bells are so arranged that the 

one opposite to the fork, which generates the currents, is 
thrown out of the way of the latter's vibrations. 

in action, would cause thcm to vibratc. When the column THE ELECTRO-STATIC TELEPHONE. 
of air in either receiver was properly adjusted to a given Another call apparatus is represented in Fig. 7. In this 
tone, the signals due to stopping and starting the vibrations arrangement two small magnetic pendulums, whose rates of 
by the distant key were very loud, as compared to other vibration are the same, are placed in front of separate elec 
tones not in harmony with the column of air. Flexible rub- tro-magnets, the helices of which join in the main line cir-
bel' tubes, with ear pieces, were connected to the receivers, cuit. When one of the pendulums is put in motion, the 
so that, in using the instruments, the head of the operator currents generated by its forward and backward swings in 
was not required to be held in an unnatural or strained po- front of the electro-magnet pass into the line, and at the op-
sition. 

I posite terminal, acting through the helix there, cause the 
This system worked very well, but one defect in it was the lever of which, when placed at 0, between m and n, dis- second pendulum to vibrate in unison with the former. 

apparent from the first, and that was its continual tendency connects the transmitter, T, and loea! battery, E, from the Fig. 8 shows a form of electrophorus telephone which 
to give the operator what is termed the back stroke, which coil, A, and in this position leaves the polarized relay, P R, acts by the approach of the diaphragm contained in A or B 
renders signals unintelligible. free to respond to currents from the distant station. When towards, or its recession from, a highly charged electropho, 

Fig. 2.  this station is wanted, however, the lever, S, is turned to the rus, C or D. The vibrations of the transmitting diaphragm 

LTNJi: 
left on n, and depressed several times in .rapid suc?ession. cause a disturbance of the charge at both ends of the line, 
The current from the local battery, by thIS means, IS made , and thus give rise to faint sounds, Perfect insulation, how­
to pass through the primary coil of A, and thus for each I 
make and break of the circuit induces powerful currents in 
the secondary, 8, which pass into the line and actuate the 
distant call bell. 

" When the call signals have been exchanged, both teTlni­
nal stations place their switches to the right on m, and thus 
introduce the carbon transmitter into their respective cir­
cuits. The changes of pressure, produced by speaking 
against the diaphragm of either transmitter, then serve, as 
already shown, to vary the resistance of the carbon, and 
thus produce corresponding variations in the induced cur­
rents, which, acting through the receiving instrument, re­
produce at the distant station whatever has been spoken into 
the transmitting instrument. 

Fig. 5. 

ever, is necessary, and either apparatus can be used both 
TELEPHONE SIGNALING APPARATUS. for transmitting and receiving, but thc results are necessari· 

" For lines of moderatc lengths, say from one to thirty ly very weak. 
While engaged in experimenting with his telephone Mr. miles, another arrangement, shown in Fig. 4, may be used Another form of electro-static telephone is shown in Fig. 

Edison discovered that the sound waves could be trans- advantageously. The induction coil, key, battery, and re- 9. In this arrangement Deluc piles of some 20, 000 disks 
formed into eluctrical pulsations without the movement of ceiving and transmitting telephones, are lettered the same each are contained in glass tubes, A and B, and convenient, 
any intervening mechanism. as in the previous engraving, and are similar in every re- ly mounted on glass, wood, or metal stands. The dia-

THE INVENTION OF' THE CARBON TELEPHONE. spect to the apparatus there shown ; the switch, S, however, phragms, which are in electrical connection with the earth, 

T . h ' h h '  I h d ' d 'b d . differs somewhat in construction from the one already de- are also placed opposite to one pole of each of the piles, he man�er m w IC t IS resll t 
,
was reac .e IS escn . e I scribed, but is made to serve a similar uurpose. When a while the opposite poles are joined together by the line con-by Mr. Edison as follows: " I  first substituted a spiral I �� . t d b t 3 d 4 th I

'
d R' d t A 'b t' f ' th d' h . h I . . . . . p ug IS mser e e ween an e re ay or soun er, , nc or. ny VI ra IOn 0 et er lap ragm IS t us capab e sprmg of about a quarter mch m length, contammg four b tt E d k K I . I d d ' th . l ' f d' t b' th I t '  1 d' t' f th . hb . 

turns of wire, for the rubber tube which connected the dia- � e�y, , an . .ey, , on y are mc u e m e mam me 0 IS ur mg e e ec ,rIca con I IOn 0 e netg · ormg 

h . h h d' k I f d h h h '  . cIrcUlt, and thIS IS the normal arrangement of the apparatus disks, the same as in the electrophorus telephones ; and con-p ragm Wit t � IS s. o�n '. owever, t at t IS spn,ng for signaling purposes. The battery, usually about three sequently the vibrations, when produced by the voice in one gave out a mUSICal tone, WhI�h mterfe�ed somewhat WIth cells of the Daniell form, serves also both for a local and main instrument, will give rise to corresponding electrical changes 
the :ifects produce� by the vOICe; �ut' .m the. hope �f over- battery. When a plug is inserted between 1, 2, and 4, the in the other, and thcreby reproduce in it what has been 
cO�Illng t�e defect, kept. on substltutmg spIral s�rmgs

. 
of apparatus is available for telephonic communication. spoken into the mouthpiece of the former� thicker Wife, and as I did so I found that the artI?UlatlOn " I  have also found, on lines of from one to twenty miles With this arrangement fair results may be obtained, and became both clearer and louder. At last I substItuted a . I th th t th d' II b d' d 'th d 't ' t th t th ' 1 t' h Id b f . . m eng , a e or mary ca can e Ispense WI , an 1 IS no necessary a c msu a IOn s ou e so per ect soltd substance f.or the �prmgs that had gr�dually been made a simplified arrangement substituted. This latter consists as for the electrophorus apparatus. Fig. 10 shows a form 

�ore and more. melastlC, and then I obtamed very marked simply of the ordinary receiving telephone, upon the dia- of electro-mechanical telephone. Small resistance coils (1, Improvements III the results. It then occurred to me that h f h' h f I L ' d t t h 2 3 )  d 'th . . , . p ragm 0 w IC a ree ever, , IS rna e 0 res , as s own , , etc. were so arrange WI connectmg sprmgs near a the whole questIOn was one. of pressure only,
. 

and that It in Fig. 5. When the induced currents from the distant sta- platinum faced lever, B, in connection with the diaphragm was not necessary that the diaphragm should Vibrate at all. 

• �
��� �����������) ���!���� ���)�������) Speaking ���� l�� phon�� , Talking Phonograph, and 
���%�����!�)�
���������'���� � # � � � � � )���(�) ���������) E, ���"���$�����&�&���)

tion act upon the receiver, R, the diaphragm of the latter is in A, that any movement of the latter caused one or more 
thrown into vibration ,  but by itself is capable of giving only of the coils to be cut in or out of the primary circuit of an 
a comparatively weak sound ; with the lever resting upon ; induction coil, C, the number, of course, varying with the 
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amplitude o f  the vibrating diaphragm. In duced currents becomes quite marked, and the apparatus i s  even more sen- which i s  revolved by a wing-shaped key, while a raised cen­
corresponding in strength with the variations of resistance ! siti ve than when the entire diaphragm is of copper. The ter portion of the cam serves, in connection with the recessed 
were thus sent into the lin e, and could then be made to act I cause of the sound is due, no doubt, to the production of inner ends, for retaining the bolts in locked position. 
upon an ordinary receiving telephone. By arranging the very weak electrical currents in the copper disk. A new Valve Attachment for the pipes of washbasins has 

Fig. 6. .. , . .  .. been devised by Mr. Francis E. Kernochan , of Pittsfield , 
NeW' Invention !!!. ! �Iass. , which is w constructed as to prevent escape of sewer 

LINE 

springs in a sunflower pattern about a circular lever, ar­
ticulate sentences have been transmitted by this method, 
but the results were very harsh and disagreeable. 

'rHE WATER 'l'ELEPHONE. 
Fig. 11 shows II form of the water telephone, in which a 

double cell was used so as to afford considerabl e variation 
of resistance for the very slight movements of the dia-

Fig. 7. 

Mr. W. B.  Austin, of New York city, is  the inventor of gas and to guard against any accidental overflow of water. 
an improved Chimney Ventilator, consisting of segmental Mr. James Goodwin, of Montreal, Canada, has patented an 
spiral plates arranged upon a pivoted vertical rod, placed in ingenious Invalid Bedstead, which is an improvement upon 
a pipe lit the top of the chimney, revolving in bearings in that for which the same party has received letters patent ,  
supporting cross bars. A downward current is prevented dllted March 9, 1875, No.  160, 667. The improvements relate 
by a chimney cap of peculiar shape which deflects the wind to improved adjustments ; to means whereby the stretcher 
upward. frame may be elevated at both ends simultaneously, or at the 

Mr. Z. N. Morrell , of Luling, Tex . ,  has patented a Fire foot only ; to devices for bracing and strengthening the bed­
Extinguisher for Lint Rooms, consisting of a tllnk provided stelld frame ; and for stretching the ticki ng. 
with a vlllve in its bottom, placed on the roof of a lint room, Mr. John M. Lescalc, of Paincourtville, La. , has patented a 
and connected by a pipe to a perforated tllnk or sprinkler new Fire Escape, in which there is employed, in connection 
secured to the ceiling, The sprinkler is provided with a with the double grooved drum, a pendulum having an aa 
short pipe to which a hose can be attached. justable radius, so that it may be changed in position to reg-

Mr. Harvey lHaranville, of Akron, Ohio, has invented ulate the rapidity of the descent of persons to the pave ­
Scales for testing coin and weighing small articles, more es- ment. 
pecially coin and mail matter. A beam is provided at one A new Coffee Roaster has been patented by Mr. Jonathan 
end with a gradullted rotating disk, which carries the coun- Miller, of Trenton, N. J. , which consists in a rotating cylin­
terpoise, and at the other end with a scale for measuring the der having an inner lining of gauze wire. The sheet metal 
diameter and thickness of coin, and a pivoted platform for body of the cylinder and the inner gauze wire lining are held 
rceei ving the coin or packages to he weighed. between two cast iron heads grooved concentriclllly to receive 

Mr. Joseph Dufour, of Racine, Wis. , has patented a new the samc, the hellds being clamped together by a nut upon a 
Thill  Coupling, which can be easily constructed of wrought central axis, whieh latter is extended and bent to form the 
iron. The improvement consists in constructing the axle crank. 
cl.ips, or axle irons, to which the thill irons are attached, A novel Mailing Package has been patented by Mr. Wm. 
with latel'lll curved arms, which serve to prevent detach- B. Pittman, of Vicksburg, Miss. , which may be readily 
m ent of the thills when in their normal position, but not open cd and inspected by the postmaster lind liS readily and 
when elevated vertically. seeurely closed against any sifting of pulverulent contents 

Mr. John Senn, of E vansville, Ill. , has patented a new I'nto the mail " ag phragm. The action of the apparatus will readily be un - ' U • 

derstood from the engraving, where a wire in the form of Remedy for Hog Cholera, which is also claimed to be cffi- Mr. Joseph B. Underwood, of Fayetteville, N. C . ,  hilS lately 

the letter U is shown, with the bend attached to the dia- caeious in diseases of the lungs with which hogs arc often patented a new Coffee Roaster, in which the charge of coffee 

h d ·  d d' . . 
h II d affected. in the roasting cylinder is transferred to the cooling cylinder p ragm, an Its en s Ippmg mto t e separate ce s, an I • 

thus made to form part of the circuit when the line is joined i JHe�srs. Austill Dol!ason and Charles L. �eonard, of Fac- without exposure to the air and in an automatic manner. by 

to the instrument lit a and c. I torYVllle, N. Y. , have Improved the constructIOn of thc Front the simple rotation of the slime without raising the cylinders 
Gear for Carriages patented by C, IJ. Leonanl, May 14, 1872, into a vertieal position. 

THE THERMO-ELECTRIC TELEPHONE. so as to prevent it from sagging or settling in the centc�. J\fr. James Gainey, of Augusta, Ga. , has patented a com-
Mr. Edison is n o w  conducting experiments with a ther- This is effected by means whereby more or less arch may bined Filtering, Cooling, and Water Forcing Apparatus, rna-electric telephoue, which gives some promise of becom- be given to the center and side bars. which consists in combining a filtering apparatus and an air 

Fig. 8. Mr. J oseph E.  Chenette, of Hillsborough, Oregon, has pressure water reservoir w itlI the distributing pipes of the 
patented a new Lllst. The obj ect of the invention i s  to fa- building, the said filtering appal'lltus being connected with 
cilitate the removal of the last from the shoe and to avoid the main water supply and diseharging clear water into a 
injury to the Illst by na iling to it pieces of leather for cn- tank having an air cushion in the top, which tank at the 
larging it at the instep and toe, and at the ball of the last. same time serves as a reservoir for a l arger and more expe-

't

�

l· 

G 

ing serviceable. In this arrangement a sensitive thermo­
pile is placed in front of a diaphragm of vulcanite at each 
end of a line wire, in the circuit of which are included low 
resistance reeeiving instruments. The principle upon which 
the appllratus works depends upon the change of tempera-

Fig. 9. 

LINE 

ture produced in the vibrating diaphragm, which he has 
found is much lower as the latter moves forward, and is 
also correspondingly increased on the return movement. 

Sound waves are thus converted into heat waves of sim­
ilar characteristic vllrilltions, and the inventor hopes to be 
able, by the use of more sensitive thermo-piles, to trans-

Fig. 10. 

An improved Cake Cutter and Nutmeg Grater, devised by ditious supply of water than could be drawn direct from the 
Mr. Herbert M. Avers, of Chicago, Ill. , consists of a block filter. 
having at one end lin interior cavity and lid for the nutmegs, Mr. Newton J. Alexllnder, of Austin, Tex. , has patented 
and at the opposite end a handle for taking hold of the same. a Paper B ag of ordinary oJ' any preferred construction , with 
On the sides are cake, doughnut and biscuit eutting devices a flap or apron of such form and dimensions that the powder 
and a nutmeg grater. or other substllnce to be put up may be deposited thereon and 

Mr. David F. Hartford, of Boston, Mass . .  has patented a transferred to the bag proper by suitable manipUlation of the 
new Shears for Cutting Sheet Metal. The maehine has one fiap lind bag. 
fixed and one movable cutter. The latter is attached to a Mr. Henry Monk, of Troy, N. Y. , has patented a novel 

pivoted arm, which is connected with a Ironing Mllchine, which consists in providing an ironing 
hand lever by means of a link, so that table with a movable bosom board which may be Ildj usted 
when the lever is vibrated the said arm to adapt it for properly supporting the fronts of shirts of 
is vibrated correspondingly. The lever different sizes, so that the upper portion of the fronts mlly 
and link enable great force to be applied be ironed in the desired manner by the ordinary heated rolls 
to the movable knife. used in i roning machines. This avoids the frequent neces-

A novel Hand Stamp has been patented sity of finishing them off by hand. The polishing rolls are 
by Mr. Sydney W. Garrison, of Memphis, constructed in a peculiar way to adapt them to polish shirt 
Shel by county, Tenn. It consists in com- fronts which have not a uniform thickness of cloth. 
bining a spring-seat 3d receding case, con- The same inventor has also patented a pocket device, 

taining an inking pad, with a pi voted and reversible type which, besides serving as a Match Sufe, is adapted for ignit­
plate sustained upon arms, so that when the housing is drawn ing II match and protecting the flame thereof, thus enabling 
back the platen may be reversed and its type turned out- a cigar to be lighted in the street. or wherever else an air 
wardly from contact with the inking plld into position for blast or current would otherwise tend to prevent it. 
pressing. Mr. George Banister, of Columbus, 0 . , has patented an 

Mr. William Fenstermacher, of Shippenburg, Pa. , has I im proved process of Tempering Steel, whereby one step of 
patented a new Side Bar Wagon, in which the body of the ve- the old or ordinary process is avoided, and the cost of tem­
hicle is supported by springs midway between the side bars pering is correspondingly reduced. 
and the axle. This is  claimed to make the wagon very easy .. , • , ... 
riding. NeW' Electric Light. 

A new Cheek Piece for Helldstalls has been patented by A new electric lamp, with incandescence Ilcting in free 
1\1r. James W Weed, of Prescott, Iowa, which is so made air, has been described to the French Academy by M. Reg­
as to render unnecessary a great amount of the stitching nier. A thin rod of carbon, pressed laterally by an electric 
heretofore required in making headstalls. contact, and forced in the direction of its axis on a fixed 

Mr. Alexander Waldron, of New York city, has patented contllct, is traversed between these two contacts by a 
lin improved mode of Weighting the Seats of vVaterclosets in pretty powerful current, and becomes incandescent in 

form these heat waves into electriclll currants of sufficient such II manner as to cause the seat to assume a vertieal posi- this Plll't, burning and thinning towards the extremity. 
strength to produce a practical telephone on this n ovel prin- tion immediately after use. As the end gets used up, the rod, continually pushed 
ciple. A new Lamp hilS been invented by 1\'1r. Nicholas L. Rigby, on, slips in the elastic contact, and is thus kept up against 

An interesti n g  fact conneeted with telephonic transmis- of IV infield, Kansas, which consists of a bowl having one or the fixed contact. The heat 'developed by passage of the 
sion was discovered during some of his experiments more straight arms with burner cups, the bowl being made current in the rod is grelltly increased by the combustion of 
with the magneto-telephone, which is that a copper with a horizon tal top and circumferentilll flange , to form a de- the carbon. An appllratus made on this principle is said to 

I tachable fountain. A center valve is provided which is auto- give II clear white light with four Bunsen elements. With Fig. 11 .  
mlltically opened when the fountain is seated on the bowl. a more powerful battery, several lamps on this system may 

A new Wagon Tongue Support, adapted to rel ieve the be lit. 
necks of horses from t.he weight, and which is easily Ildjust- ... . . . .. 
able, has been patented by Messrs. Daniel B. Hart and Wil­
liam P. Webster, of West Mentor, Ohio. 

I Messrs. Edward Christman and John Caldwell , of Louis­
, ville, Ky. , have invented an ingenious Adj ustable Chair for 
I infants, whereby accidents to the child consequent upon its 
, own pushing, kieking, or attempting to rise or slip down are 

disk may be substituted for the iron diaphragm now prevented. 
universlllly used . If a piece of copper, sllY one sixteenth Mr. Howard M. Moffett, of Cleveland, Ohio, has patented 
of an inch thick and three fourths of an inch in diameter, a new Door Bolt. It consists of guided locking bolts that 
is secured to the center of a vulcanite diaphragm, the effect are pivoted at their slotted inner ends to an eccentric cam, 

q,ulck Freight Time. 

A special flour train, consisting of 25 cars and carrying 
2,500 barrels, left Minneapolis, Minn. , May 16, and arrived 
at Jersey City on the 20th. Barges and men were in wait­
ing, and the flour WIlS delivered to the steamer Alexandria 
early the next morning for exportation to London. The en­
tire train load was shipped within four and a half days from 
the time of leaving the mills. It is intended to dispatch 
such a train weekly from Minneapolis, to mllke direct con­
nection with the steamers for Liverpool and London. 
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' 
Improved Steel Castmgs; atifl' and durable: as soft , .  • 

and easily worked as wrO�ght i."Oll ; tell.He str�ngth not 
I ThO SClontlfic Amorlcan less than 65,000 lbs. to sq. m. Cuoulars free. Pittsburgh 
I 

II U 
Stevens' New Vertical and Horizontal Vise; two il­

lustrations. 

The Charge for Insertlrm under this head is One Dollar 

a linejm' each insertlrm ,', about eight wards to a line. 

Advertisements must oe received at publicatirm office 

as early as Thursday morning to appear in next issue. 

Church Pipe Organs, new and second-band, ready for 
delivery . Send for particulars. Henry lilrben & Co . ,  
Organ Builders, East 23d St. near 2d Ave., New York. 

Portable and Stationary Engines; Boilers of all kinds ; 
g; Cortlandt 8t., N. Y. Erie City Iron Works, Erie, Pa. 

For best Cylinder Oil, R. J. Chard, New York. 
Bolt Forging Machine & Power Hammers a specialty. 

Send for circulars. Forsaith & Co. , Manchester, N. H. 

Pulverizing Mills for all hard substance and grinding 
pnrposes . Walker Bros. & Co., 23d and Wood St., Phila. 
Best Steam Pipe & Boiler Covering. P.Carey, Dayton, O. 

Alcott's Turbine received the Centennial Medal. 
Cornice Brakes. J.M. Robinson & Co., Cincinnati,O . 
Sperm Oil , Pure. Wm. F. Nye, New Bedford, Mass. 

Power & Foot Presses, Fermcute Co., Bridgetou, N. J. 
Painters' Metal Graining Plates. J.J.Callow,Olevel'd,O. 

Boilers & Engines cheap. Lovegrove & Co. , PhUa. ,Pa .  
Foot Lathes, Fret Saws, 6c . , 90 pp. E.Brown, Lowell,Ms. 

Notice to Inventors, Capitalists, and Ship Builders. ­
Assistance wanted t o  take out valuable Inventions. Ad­
dress M. K.,  80x 275, Shelby, O .  

For Solid Wrought Iron Beams, etc . ,  see advertise­

ment. Address Union Iron Mills, Pittsburgh, Pa., for 
Iltholl[raph, etc. 

National Stearn Pump, adapted to every poesible duty. 
w. E. Kelly & Bro . ,  46 Cortlandt St .. N. Y .  

Scientific American to sell-all 5 2  vols. A. F. Park. 
Troy, N.  Y.  

Patent Wood-working Machinery, Band Saws, Scroll 
Saws j FIiezers, etc. Cordesman, Egan & Co ., Cincin'tl, O. 

Dead Pulleys, that stop the runniRg of Loose Pulleys 
and Belts, taking the strain from Line Shaft when Ma­
Chine is not in use. Taper Sleeve Pnlley Works, Erie, Pa. 

Wanted.-Exclusive control of a Patented Article to 
sell to Housekeepers i manufacturing cost not to exceed 
25 cents. Will push a salable article on royalty. Address 
Lock Box 1303, Cincinnati . O .  

For Heavy Punches, Shears, Boller Shop Rolls, Radial 
Drl!ls , etc., send to Hilies & Jones, Wilmington, Del. 

New Patent (Eastman's) Miter Cutting Machines, spe­
cllIlly adapted to Picture Frame making, manufactured 
by Witherby, Rugg & Richardson, Worcester, Mass . 

00 hand Planers, 7' x 30" ,  $300; 6' x 24" ,  $225; 5' x 
WI. $200 ; sc. cutt. b'k g'd Lathe, 9' x 2BII, $200 ; A . C . Steb­
bins} Worcester, Mass. 

Valnable Invention to noel'S of Steam Boilers. See 
advt . ,  page 318, May 18, '78. Address U. S. Antomatic 
Stoker Co . •  No . 2 Chestnut st . ,  Philadelphia, Pa. 

Solid Emery Vulcanite Wheels-The Solid Original 
Emery Wheel - other kinds imitations and inferior. 
Caution.-0nr name is stamped in full on all our best 
Standard Belting, Packing, ana. Hose. Buy that only. 
'rhe best Is the cheapest. New York Belting and Pack­
ing Company, 31 and 38 Park Row, N. Y. 

Hydraulic Presses and J licks, new and secoud hand. 
Lathes and Machinerv for Polishing and Buffing metals. 
E. Lyon & Co . ,  470 Grand St., N. Y.  

Improved Wood-working Machinery made by Walker 
Bros., 73 and 75 Laurel St. ,  Philadelphia, Pa . 

For Town and Village nse, comb'd Hand Fire Engine 
&; Hose (Jarrlage, $350. Forsaitll & Co., Manchester, N. H .  

Zero Refrigerator, with cooler. Centennial award. 
Send for catalogue . A. M. Lesley, 372 Sixth Ave., N. Y. 

The ScmNTIFW AMERICAN Export Edition IS pub­
lished monthly, about the 15th of each month. Every 
number comprises most of the plates of the four preced­
ing weekly numbers of the Scn::NTIFIC AMFJRICAN, with 
other appropriate contents, business announcements, 
etc. It forms a large and splendid periodical of nearly 
one hundred quarto pageg� each number 1llustrated with 
about one hundred engravings . It ts a complete record 

of American progress in the arts. 

Nickel Plating.-A white deposit guaranteed by nsing 
our material. Condit ,Hanson & Van Winkle,Newark,N.J. 

Cheap but Good. The " Roberts Engine," see cut 
In this paper, June 1st, 1818. Alse hortzontal and 
vertical engines and boiler. . Eo E. Roberts, 107 Lib­

erty St., N. Y. 
Best Turbine Water Wheel, Alcott's, Mt. Holly, N. J. 
For the best Bone Mill and Mineral Crushing Ma­

chines-five sizes. great variety of work-address :Baugh 
&; Sons, Philadelphia, Pa. 

Warranted best and cheapest Planers, Jointers, Uni­
versal Woodworkers. Band and Scroll Saws. etc . . manu-
1actured by Bentel, Margedant &; Co . , Hamilton. Ohio . 

Mill Stone Dressing Diamonds. Simple, effective, and 
durable. J. Dickinson. 64 Nassau St . , N. Y .  

Machine Cut Brass Gear Wheels for Models, etc. (New 
List.) D. Gilbert &; Son . ,  212 Chester St., Phila . ,  Pa. 

Steel Casting Company, Pittsburght Pa. 

Presses, Dies, and Tools for working Sheet}{etals, etc. EXPORT EDITION. 
Cumings' New Dustless Ash-Sifter; one engraving. 
Andrews' Stovepipe Blower for Increasing the 

Draught of Stoves ; one engraving. 
Fruit and other Can Tools. Bliss & Williams, Brooklyn, I 
N. Y . ,  and Paris ExpOSition, 1878. PUBLISHED MONTHLY. 

THE SCIENTIFIC AMEnwAN Export Edition is a large 
anil S PLENDID PERIODICAL, issued once It month, 
forming It cOll.!'lete and interesting Monthly Record 
of all Progress In Science and the Useful Arts thrcngh­
ollt the World. Each nnmber contains about ONE 
HUNDRED LARGE QUARTO PAGES, profusely 
illustrated, embracing: 

Volle's New Mosquito Net Frame: three iIIustratiollB. 
A Curions Perpetual Motion ; one figure. 
New Portable Blacksmith's Forge; two engravings. 
Improved Sigual Egg Boiler; one engraving. 
Descriptions of the Most Interesting Recently 

Patented Mechanical and Agricultural Inventions. 
Hydraulic Salt Mining in Bavaria. 
History and General Description of Gas Engine 

Motors. (1 . )  Most of the plates and pages of the fonr pre­
ceding weekly issues of the SCIENTIFIC AME RICAN, (1) R. G. MeC. wi�hes to know how to with its S PLENDID ENGRAVINGS AND VALU-

prevent quicksand from comin" into the bottom of Ii i ABLE INFOR�ATION. . 

New Ether Ice Machine ; one engraving. 
Brush Making by Machinery, with six illustrations. 
Noteman's Improved Rotary Force Pumps; three . . ,  � . I \2. ) CommerCial , Trade, and Manufactnrmg an-well. A . We thmk you WI,] have to deepen the well , nODccmen!s of leading houses. illustratIons. considerably below the quicksand, going down with II Terms for Export Edition, $5.00 a year, sent prepaid 

tight case to any part of the world. Smgle copIes, 50 cents. Manville'S Improved Geared Shaper; one engraving. . For sale at this office. To be had at all News and New Single Arch Bridge Proposed for the Thames (2) J. E. T. asks for a test to determine Book Stores throughout the country. I River, London; with one engraving. 
the quality or purity of milk. A. Con8,,1! SCIENTIFIC I New Automatic Knife Grinder; one engraving. 

NOW READY. New Shoe Brnsh ; one engraving. 
AMERICAN SUPPLEMENT No. 73, p. 1,162. SCIFNTIFIC AMERICAN for June, 1878, with Eighty- New Lathe for �urning Spheres; four figures. 

(3) L. A. G. says : In dyeing cotton with , eight Engravings. �m���s 'i!���.?eJ\vagon Jack; one engraving. 
scarlet and blue anilines I find the colors fade and rub ' GENERAL TABLE OF CONTENTS. Graether's Improved Sled, two figures. 
off; can you tell me of so'mething to fusten them that will i The Sponge Trade of the Bahamas; interesting par- fi 

L��:ren's  Improved Argand Lamp Burner; three 

not destroy the brilliancy of the colors? A. The cot- ticul.rs. �ew Iron!ng Table ; one lIgure . 
tons are prepared for 4 or 5 hours in 74 of their weight How America is Crowding England in the Supply of New Cham 'Pnmp; one lIgure. 

. . The New Process of Flour Making. of sumac (or pale myrabol.ans), workmg m the cold that Foreigu Markets. Recipe for Making Fine Japanese Cement. 
the yellow coloring matter may not take on the fiber. Do Inventions Injure the Laborer? A valuable paper How Japanese Knga Ware is made. 
The goods may then be dyed in the aniline color beck full of remarkable statistics showing what inventors Adulterations of Soap. 
to which II little soap has been added. If it is not de: have done and are doing for the benefit of workers. �lh�in?i1 Soap Manufacture. 
sired to use soap-as for blues which have to be acidi- Examples of Successful �feddlers in Arts in Which Catalpa Trees; remarkal?le dnrability of the wood ; 
lied-the goods after treatment with Bumac are steeped They are not Skilled. the vanous Rpec�es and theIr culture. 
for one hour in a 801ution of sodium stannate 21 los.,  The Importance of Ollr Internal Commerce. ¥��cGr���nE�hj�ition at Paris.  
water 87 quarts. Rinse and dye. Stannate of soda Silk Industry at Horne and Abroad. Exhibition Building at the Trocadero; one large en-
cannot be safely applied to goods containing wool or California VB. Anstralian Wool. " gr��in�E h'b't  0 J & S worste d ;  they seldom escape being more or less black- A New Mint for Honduras. TI�:Exhibil �:i Ime;r��E Gla�s

n�al l  Casters; one en-
ened by it. The Chinese Sailor Question. graving. 

UT • • N° 0 Gauge R"I'lwav to the WeBt The International Avenne; one engraving. (4) . . . C. asks how pool or bllhard balls are �rr W � . ' Reapers and Mowers at the Paris Exhibition, by Ed-
colored. A. Red : Soak for a few minutes in weak nitric The Indnstrial lmportance of Small Manufactures. ward H. Knight. . 

. acid! and then immerse in a strong infusion of cochi� 
neal in aqua-ammonia; or add ammonia water to strong 
solutions of magenta and picric acid (separate), and 
then mix the solutions. Black :  Immerse the pieces in 
weak aqueous solution of silver nitrate for a short time, 
and then expose to sunlight;  or steep for 2 or 3 days in 
a strong decoction of galls , l Ib. ; logwood, 2 1b8. ; then 
steep for a few hours in a strong solution of iron ace· 
tate (iron liquor). Green : Dissolve verdigris in weak 
vinegar or very dilute nitric acid : a little sal-ammoniac 
may be added to this. Yellow :  Steep for 24 hours in 
aqueous solution o f  acetate of lead, and after drying 
immerse in Bolu tion of potassium dichromate. Blue:  
Stain green, then dip in strong pearlash solution, or 
steep them for a short time iu a weak solution of In­
digo carmine or sulphate of indigo, to which a little 
cream of tartar has been added. Purple: Steep in a 
weak aqueou8 solution of gold chloride. 

(5) F. G. MeO. writes : I am experimenting 
in electrotyping, but I do not succeed as I wish. I make 
a solntion of sulphate of copper in one vessel, in which 
I place a sheet of copper. I nse a one eell Daniell's 
battery. I join copper in the battery to copper in the 
solution, and the zinc pole of the battery to ihe wax 
matrix in the solution, and which has been covered with 
plumbago. The copper deposits in crystals; of course 
I cannot n8e it in that shape. Now what remains to be 
done . A. The current used is not strong enough ; see 
that all the connections are tight and clean; bring the 
work closer to the copper anode, which should expose 
greater snrface than the work; make the bath sl!ghtly 
acid ; then increase your baUery if necessary. 

(6) J. M. L. asks how to dissolve shellac to 
make a varnish, other than using alcohol. A. Shellac 
dissolves i n  wood naphtha (methylic spirit), in strong hot 
solution of borax, and in strong aqua�ammonja;  these 
solutions have been used as varnishes. 

(7) P. A. S. asks for a recipe for a cement 
for mending leather helting, or for patching old boots, 
etc. A. (1.) Melt together equal parts of pitch and gutta 
perch,, ; apply hot with pressure. (2.) Dissolve gutta 
percha in naphtha to the consistence of cream. See 
other recipes on this page. 

(8) A. P. O. asks how to pack material sim­
ilar to fine flour (dry) tight into barrels, without ma­
chinery. A. As we understand your meaning, we do 
not t.hink i t  can be done, unless yon can place a loose 
paper lining in the barrel and ram the material as the 
barrel is filled. 

Successful Introduction of American Knit.goods in Carr's Improved Dredger; one engraVIng . 
England. M!i[�ng Guns Under Water; experiments of Professor 

Succes. of American Competition in the Manufacture Adams' Device for Cooking by Solar Heat; with one 
of Cutlery. engraving. 

How British Commerce Helps British Manufactures. Manufacture of Chloride of Lime. 
The Texas Live Cattle Trade. �h�iN::�������r:�!�8�zone. 
Glass Making at Pittsburg, Pa. Amount of Sugar in Strawberries,  Pineapples, Chef-
American Trade with Belginm. ries, Currants, Beets , Cane, and other products. 

Some Recent Facts about Common Poisons; Strych-American Carpet Production. nine, Arsenic ,  Leadt Opium, MUBcarin. 
The Extension of American Commerce. The Physiological Effects of Thirst. 
Progress and Prosperity of Barron, Eng. New Remedy for Suppurating Wounds, by Dr. 

.• Waters. American Prodnctions Abroad. 'l'he Electrical Gyroscope, by George M. Hopkins ;  
American Trade with Brazil; Statistics of. with one large engraving, and description showing the 
American Petrolenm Exports. �?�,:,�;::on and operation of this curions electrical In-
Meat and Beer Sent to Europe. The Largest Electrotype ever Made. 
American Exports and the Strikers in England. Notes on the Telephone, by L. S. Duerden; with one 
The Industrial West. engraving. 

A New Month Telegraph. Good Work from Cheap Patents. The Carbon Telephone; with five illustrations. 
Value of New Industries. Edison's Micro-Tasimeter; with four ilIustratious. 
Statistics of Americau Exports. Hughes' Microphone. 

Interesting Electrical and Maguetic Experiments. Live Hogs for EngJand. Production of Composite Portraits. 
Six Years' Progress in Steel Making. Remarkable Performances of the Phonograph. 
American Silk Culture. Trouve's New Telephone Improvements. 

Soundings of the South Atlantic. The Sugar We Use. The Brownian Movement. 
The Coffee We Drink. Physiological Treatment of Stuttering. 
American Leather iu Europe, M

!;.��:ration at High Altitudes, liy Dr. William 
American Stamping Mill for Peru. Water in the Ears-A Warning to Bathers. 
How to Make a Market for Iron and Steel. Sample of an Egg within an Egg. 
American Street Cars in Foreigu Countries. Two Remarkable Accidents. 

The Ant Bear' one engraving. American lllustrated Advertising. The Earthquakes of Fifteen Centuries. 
Our Iron Trade. Recent Eruption of Mt. Hecla ;  one engraving. 
Wages in France. 
The South as a Field for Manufactures. 
Work for New York City. 
American Workmanship as Seen in Foreign Coun­

tries. 
Progres� in Hard Times. 

A Natnral Theoter near Canon City. 
African Explorations. 

W
��7�

.
nding and Capture of a Large Female Sperm 

Bedbugs Fonnd in Swallows' Nests. 
Eels Attacking Shad. 
Oleomarp:arine Under the Microscope. 

How to Set Steam Boilers ; two figures. 
New Mode of Equalizing the Wear of 

. The PralTie Dog and its Uninvited Gnests; one engrav­mg. 
Pistons and Remarkable Antediluvian Remains Discovered in the 

Rocky Monntains; one engraving, 
Horizontal Engines. 

Clearance and Compression; a concise explanation of 
these terms. 

The Roberts Steam Engine and Boiler; two ilIustra­
tlons. 

Important Facts Concerning Boiler Corrosion. 
New Vertical Steam Engines and Boilers; two en­

gravings . 
The New Steam Launch Barrancas ; one engraving. 
Remarkable Locomotive Performances. 
Horizontal Engine with Coleman's Valve Gear; with 

five iIlustl'lltions. 

Mexican Flora, the Agave, Cactus, and Melocactus; 
one engraving. 

V Ie Anatomy; with one engraving of Venus' 
Fl . 

ins of Poison Hemlock. 
Habits of Fllr Bearing Seals. 
Rare Birds at Central Park. 
The American Oyster. 
Solid Hoofed Pigs. 
A Honey Bee Ship. 
A River Reyersed. 
Trichinre in Shad. 
The Bahama Pineapple Tree. 
Plant Blights or Moulds ;  eight figures. 
The Nerves of Plants. 

Progress of the Great St. G<>thard Tunnel. (9) J. E. L. asks : What will remove greasy Method of Connecting II Leading Screw-By Joshua 

The Olive as an American Product. 
Birds of Paradise;  one engraving, 
Interesting Biographical Sketch of the late ProfeS8<lt 

Joseph Henry. suhstance that gathers on inside of sink pipes from dish Rose; two illustrations. 
water, etc. ? A. Use occasionally II strong hot solution First Invention of Ute Iron Frame for Pianos. 
of caustic soda. A Japanese Bronze Factory. 

(10) J. L. asks for a recipe for making A Razor Grinding �achine Wanted. 
hlacking that will raise a polish over oil or grease. A. A Perpetually MOVlllg ?Jock. . . 
Bone-black (best from sugar house filters, dried), 30 lbs . ;  T h e  El�vated Stree.t Rallways o f  New York CIty; With 

American Association for the Advancement of 
Science. 

Biographical Sketch and Portrait of the late M. 
Becquerel. 

American Society of Engineers. 
B
!�a�intment o f  Professor Morton to the Lighthouse 
Election of Professor Baird as Secretary of the Smith­

sonian Institution. sulphuric acid (commercial oil of vitriol), 2 ql:arts ; I five excelient engr:vmgs. 
strong malt vinegar, 3 quarts ; mix and digest ; then Op�ni,:g of the etropoli:an

. 
Elevated Railway. 

The only genuine Gdser Self-regulating Grain Sepa- add, with constant stirring, coarse brown sngar, 11 1bs. ; Artl1le
d
'al Fuels ; a descnptIOn of the best methods :�:

klh
�����S;

a
�he Geiser !llanu!. Co. , Waynesboro' molasses (average New Orleans) , 30 lbs. ; sperm oil, 2 ' no,,: use . 

Swiss Testimony to the Advantages of the American 
Patent System. 

Condition and Habits of French Workingmen. 
African Diamonds;  whore and how found. 
Operations of the Agricultural Department at Wash­gallons ', water, q. s. The in!!redients mnst be well com- S,.ngular

.
E

.
ffects of Carbon in a Blas

.
t Furna. ceo . Skinner Portable Engine, Improved, 2 1-2 to 10 H. P. c" S 1 M In M h tt b t t mingled b trltnration, and allowed to act upon each I �er. mmg assac ul'<' 8; cmg an m eres lng 

Skinner & Wood, Erie, Pa . 
th f Y I d b f u '  descnptlOn of the present status of the great gold, 

Manufacturers of Improved Goods who desire to build a er or severa ays e ore smg. sliver, copper and lead mines at Newburyport, Mass. 
up .. lucrative foreign trade, will do well to insert a well I (11) F. W. R. writes : What should be the Silver in the Arts; by Edwin C. TayloI . 
displayed ad:erti.em�nt in the SCIENTIFIC AMERICAN resistance of the magnet wire of an electric engine, The Extent and Methods of COWlterfeiting Coins. 
Export EditIOn. ThIS paper has a very large foreign I that is to be driven by the electric current, produced by Asphalt Wood Pavements. 
circulation. a magneto-eJectric machine ? A. The resistance of the The London Water Works. 

The Cameron Stearn Pump mounted in Phosohor magnet wire of each instrument sbould be about equal. Fire Works, How Made; with illustrations, six 
Bronze is an indestructible machine. S ee ad . back page. figures. (12) E. A. asks for the cheapest method to Bound Voltlmes of the Scientific American.-I have 
on nand bound volumes of the Scientific American,whlch melt horn, and what kind of moulds to use. A. Horn 
I will sell (singly or together) at $1 each . to be sent by is softened by boiling water. and while soft may be 

express. See advertisement on page 14. JOhn Edwards, moulded by heavy pressure. The moulds "oed arc gen-
P . O .  Box 786, N. Y. erally of zinc, bronze, steel or iron. 

Friction Clutches for heavy work. Can be run at high 
speeds,and start gradual . Safety Elevators and HOisting 
Machinery a specialty. D. Frisbl.e & Co. , New Haven, Ct. 

(13) J. F. C. desires to know the best cheap 
composition to heat and dip knives into ¥> plate them 
bright, so that acid will not taruish them. A. A bath 
of molten tin covered with tallow has been used. 

Holcomb's Hot Air Furnace; one engraving. 
The Mississippi Jetties. 

The Problem of Unsinkable Ships. 
Russian Steel Torpedo Boats; with live illnstrations. 
Crispin's Collapsing and Portable Boats; two en-

gravings. 
A Steel Steamer. 
A New Plan of Warfare. 
Characteristics of American Steam Fire Engines. 

ington. 
Operations of the American Fish Commi8�ioner8. 
Notes of Recent Patent Office Decisions. 
Some Remarkable American Invention •. 
Astronomical Notes, showing the position, rise, and 

setting of the stsrs ana planets for the North. 
Planetary Popnlation, by Professor Newcomb. 
Observations on the Transit of Mercury, by Alfred 

M. Mayer. 1 lIgnre. 
Mr. Henry Harrison's Remarkable Painting of the 

Moon. 
Formation of Planetary Rings and Satellites. 
Is t.here a Hole throngh Mercury ? 
Answers to Correspondents, embodying II lar"e quan­

tity of valuable information, practical recipes� and in­
structions in various arts. 

Single numbers of the Scientific American Export 
Edition , 50 ceuts. To be had at this office, and at all 
news stores. 

MUNN & CO., PuBLISHERS, 
37 PARK Row, NEW YORK. 

1,000 2d hand machines for sale Send stamp for de­
scriptive price list . For!!ltith '" C o . ,  Manchester, N. H. (14) Y. & O. ask : How can we keep paste, 

To Advertisers : � Manufacturers and others who 
desire to secure foreign trade may hit ve large and hand­
somely displayed announcements published in this edi-

Driving Piles in Sand. tion at 1I very moderate cost. 
New Machine for Making Cigarettes; one eugraving. The Scient.iftc A�erj�an Export E�ition has a large ForPower&Economy,Alcott's Turbine,Mt.Holly,N.J. 

Address Star Tool Co., Providence, R. I., for Screw 
Cutting Engine Lathes of 13, 15, 18, and 21 In. swing . 

made of lIour with a little alum added, from souring ?  
A. Add a Arnall quantity of zinc chloride solution or !I 
few drops of carbolic acid or oil of cloves. 

o • • guaranteed cIrculatwn In all commermal places throjJgh� New Instrument for Testmg Gold lind Sliver Coms ;  I ont the world. Address MUNN & CO., 37 Park Row, 
one engraving. I New York. 

© 1878 SCIENTIFIC AMERICAN, INC.



JULY 6, 1 878.] 

Inside PaICe, each insertion • • •  1'1i cents a line. Back Page, each insertion · • • • $1.00 a line. (About eight words to a line.) 
Engravinqa may head advertisements at the same rate 

per line, 1m measurement, as the letter press. Adver· 
tisements must be received at publication Office as early 
as Thursday morning to appear in next issue. 

Jeitutif i t !ttttr i tau. 
B L A K E ' S  STO N E  A N D  O R E  B R E A K E R  A N D  C R U S H E R .  

J���f:����1::��:8it�w:�ea��t;gr���0�� I�'l�e sif�it:'f���St"e� ��d t�:i:r:�n�o��rJj��: 
First IJl)'eJniuln wherever exhibited. and hundreds of testimonials of the highest character. A NEW SIZE FOR I'ltOSPECTINH ANn I,A UORA TOKY USE. 

IlT' ALL STONE CRUSHERS not made or licensed by us, containing vibratory convergent Jaws actuated by a revolving shaft and fly-wheel, are Infringements on our patent, and makers and users of such will be held accountable . Address 
B IJAKE CRUSHER CO., New Haven , Conn. 

1 3  
Improved Slide Valve for Steam Eu/!"illes. GiveI!' fully a third more and steadiHr power, with less ��:�. ft:lt�1:g;�'itIg. o�. ��YT:Rfb��Bu���gt���f�;�. in 

CAUTION TO THE PUBLIC. Telephones. 
. .  . . How to make and adjust them. Send stamp fi'r full To aVOId ImposltIOn, purchasers of Waltham watches i description and all needed instructions, with prICes of 

will observe that every genuine watch, whether gold MAGNETS, FIN., WIRE, BOBBINS, ETC. ONE PA.'R 
h FIRST-CLASS TELEPHONES complete, except dIa-

1m proved PATENT 1II0DELS IIIADE TO ORDER BY J. NITSCH, 

HOI S T IN G 
' 206 South 8th Street, Philadelphia. 

ENGINES I I  New and Improved I I  or silver, bears our trade-mark on bot case and l!hragms. sent to any address upon receipt of $5 .00. movement. : J. H. BUNNELL, Electrician, 112 LIberty St., New York. 
Gold cases are stamped " A. W. Co.," and guarantee 

certificates accompany them. Silver cases are stamped I 
U Am. Watch Co .• Waltham, Mass. ,  Sterling Silver," 
and are accompanied by guarantee certificates. signed 
R. E. Robbins, Treasurer. The name " Waltham " is 

• Engraving Process I I I I  Spe�����I���� ��rks, 
plainly engraved upon all movements, hTespective of THE UNION IRON MILLS, PIttsburgh, Pa. , Manu­other distinguishing marks . facturers of Improved wrought iron Beams and 

Our movements are frequently taken out of their Girders (patented). 

Omce l6
o
�\l':!:t�1��. N. Y. 

W H I SKERS can be grown on the smoothest face 1 0  a. 
few we�ks by the use of I N C I N O. a New 

discovery. On� bottle Free. Senti st.ump for particulars. 
INCINO CO •• �64 Main St., Clnchmstl, Ohio. 

cases and placed in spurious onest and our cases put ':rhe great fall which has taken place in the prices of 
upon worthless movements of other makers, thus vltlat- ��'WiI't�'\.'ii'8b1ailM't�f�1'i�,������s ��oc�:11\'b:';��"e� P d' T I ing our guarantee, which only covers our complete cial attention of Engineers, Architects, and Builders to I on s 00 S, the undoubted advantages of now erecting Fire Proof watches. We have oomonstrated by freqoont assays that structures ; and.bY reterenceto pages52�  54. of our Book En2ine Lathes Planers Drills & c  rnany gold anrZ silver cases offered m the market are debased ofSections-whlCh will be sent on apphcatlOll to those 'll , , . 
from 10 to 20 per cent. from the quali'" t."" assume to be. contemplating the erection of fire proofbuildlngs-'l'HE Send for Catalogue. DA VID W. POND, Successor to 

." ,�" COST CAN BE ACCURA'l'ELY CALCULATED. the LUCIUS W. POND. Worcester, llIas". 
H Eighteen carat " gold. such as the Waltham cases cost of Insurance avoided,and the serious losses and in� 

are made of, is as near�y pure gold as can be made and I �rJ���Hg�stfu�g.sl��li����:dag�i�f�A�P�ist�gs¥�e ir�; 
250-1000 of alloy . dIfference which now eXlsts between the use of Wood S3GOLD PLATED WATCHE8. Cheap"'! 

in the known world. Sample Watch Free to 
Agents. Addrees, A. COULTER & Co., Chicago. 

Perfect Substitute for Wood· Cuts. 

be durable. It contams 750-1000 of pure gold , and I b�lieved, that, were ow'.'ers ful1y aware of the small 
St r S'I (E r h G t t d d) t . and Iron, In many cases the latter would be adopted. er mg I ver ng ls ov . s an ar con alns I We shall be pleasedto furnish estimates tor all tbe Beams 925-1000 of pnre silver, and 75-1000 of alloy. The Wal- complete, for any specific structure,so that the ditference tham Watches will always be found up to the standard in cost may at once be ascertained. Address 

represented. CARNEGIE, BROS. & CO., Plttsbur�h. Pa. 
Jlor AMERIOAN WATCH 00., SNYDER'S 

f!I���lof' mt��g�!te !t�Q-k- " The 1876 IoU' ector " ductm" of heat, cold, m" s(YU//Id. cliefller than hair-felt. • 
P. O. Box 4461. A. D. ELBE�'BrOadWay N. Y . Simple, Durable, and ReHab.ie. Requires no special 

ROBBI N S  & APPLETON, " Little C ia n t " -- -� - ----.!�---- valves. Send for illustrated CIrcular. 
General Agents, STEAM ENGINE. Ste.e l Name Stamps. __ ���������
�

����N
�

E_W�_Y�
O
_
R_K_.

_ FWrin���'ii�'all�eaq�i��:::s, - Light Power. 

diagram. 
THE BUCKEYE AUTOMATIC  CUT-OFF 
fitted to Throttling Engines at  moderate cost. Increased 

POls��!t::1��TB?t:Jci�UJ�:��ffit��� guaranteed. 
BUCKEYE ENGINE CO., sf Liberty St., New York. 

NEW TOOLS, LATHES AND SAWS. 
1 H. P. Acme Engines ; Snyder's Little Giant Engines. Send for illustrated catalo�ue, 140 pages, 3c. stamp. JACKSON & TYLER, 27 German st . •  Baltimore, IIId. 

EVERY VARIETY OF 

Sizes from One to Six H. P. Prices for Engine and Boiler I N. Y. STENCIL WORKS, 87 Nassau St. ,  N. Y. 
W:�:i�' l��n.§t���s�o J.!u'1;. �������-�������������-and the Best Engine in the 11200 ��J�!"{;o�:�

e
�����I::S��� ���:I�U: country. Call at our Factory Expen8es paId. Permanent employ' and examine, or send for free meut. address S. A. GRANT &; CO .. Illustrated and Descriptive ::. 4, 6 &; 8 Home St., Ciucwnlui. 0. Catalogue. 

94 �:Jfn��, :���;;rk. 65 rle�t�H�u�ft��S·L�J.hcg'iJm:'J8:: ::.t�t�j�3'l.· 
MACHINERY AT VERY LOW PRICES. 
� o�:��er:t�etopw'i,�h 1!l'a���g ���I��s�I'k!�!��� Tenoning, Moulding Machines, Scroll Saws, Portable Steam Engine . HERBERT BLOSSOM. Matteawan, N. Y. 50 Best Mixed Cards with name, in case 130., or 25 

SPARE THE CROTON AND SAVE THE COST. 
• no 2 alike, IOc. Outfit 10c. Dowd & Co., Bristol, Ct. 

P.!.!!��rge c?Emer���t�n an:!�!!� I The George Place Machinery Agency 
Water. Will. D. ANDREWS & BRO., 414 Water Sf. , N.Y., Machinery of Every Description. 
wbocontrolthe patentforGreen'sAmerican DrivenWell. 121 Chambers and 103 Reade Streets, New York. 

T H E T R I B U N E  

Will. SELLERS & CO., Phila. 

A C E N TS,  R E A D  T H I S . 
e�:n�, ¥�Y,;e1\��;�:':!�JYwg�d�;.c2ur�v��rJ�s. and 

Address SHERMAN & CO., Marshall, Michigan. 
_::_ L U N K EJII H E I M E R ' §  B R A S !'  G O O D S  

. � r O R E N G I N E  B U I L D E R 'S .  llI iD G L A S S  O I L  C U P S ,  O I L F E E D E R S &. �  - ", , F I R S T C L A S S G O O D S . Ad ,'. C I N C I NNAT I  B R A S S  W O R K S .  

Shafts, Pulleys, Han[ers, Etc. 
FulJ assortment in store for ImmedIate delivery. 

WM. SELI.ERS & CO., 
1'9 },ibel"ty Street, New York. 

Baker Rotary Pressure Blower. 
(FORCED BLAST ) 

Warranted superior to any 
other. 

WILBRAHAM BROS, 
2318 Frankford Ave. 

PHIT. A DELPHIA. 
Small Screws. Caps. Collars, Studs. etc., made to order. R. \V()OnIUAN. 50 Sudbury St. , Boston, lIIass. UNEXAMPLED PREMIUM , 

' DYSPEPSIA. BY DR. C. F. KUNZE. 
I Symptoms. Appetite Diminished. Stomach Digestion • much slower than Normal . ConstIpation. Symptoms -=-=-.,---------�- - -- �-- -- -- ------FOR SALE.�A SELF-INKING PInNT-lng Press, size of chase 4x6 ; 10 Amateur Fonts of TYi

; 8 Lead Cutter and materials. Cost $70 ; will sell for . Type and L"l.dJ �����Nvi���g!cfm����'ft,�F.��'Y �. 
lANSD E L �S PATE NT STEAM SYPHON �NSO E l L � < '" A N D  <'l �  "'o ,,� ",\v .... � 

E N G  ' $  \..'" � "r Gr .... l>-" W£ LD L E S S  S T E E L  T UB I N G  JOtm S l £ N \i  4 r U : TC H E R  ST N E W  YORK;. 

NO W READ Y. 

The Army of the R epub l i c : 
ITS SERVIOES AND DESTINY, 

I • •  
C ET T H E  B E S T .  

• • •  

Webster's Great Unabridged Quarto Dictionary. 
THE LATEST AND BEST ($12) EDITION, containing 3,000 ILLUSTRATIONS and COLORED PLATES. 

SENT T O  ANY ONE 
remitting, prior to September 1st, 1878 : 

$16 for Eight One-Year Subscriptions to THE WEEKLY ; or 
$30 for Ten One-Year Subscriptions to THE SEMI-WEEKLY ; or 
$ 1 0  for a Single Five-Years' Subscription, in advancH, to THE WEEKLY ; or 
$11i for a Single Five-Years' Subscription, in advance, to THE SEMI-WEEKLY. 

• • •  
The Popular Approval of this Preminm has been something utterly Unprecedented. 

THE TRIBUNE Is now delivering the 

l�o ��g�'WOOdc;h�;n��d�a::ribl,!l�"t;A'�i� a�e'i.':,�IdDbl rangement ;  by AltereN Conditions 0"1 Innervation. Treatment. Nourishment should be Easily Digestible ; taken Little at a Time ; and Digested before more Is taken . Necessity of Few and Plain Dishes. Treatment when Stomach Is Overloaded. AidIng Gastric Juice . Treatment in Febrile Diseases . Contained in S('n.::s� TIFIC AMERICAN SUPPLE>I.,NT No. 129. Price 10 cents. To be had at thIs omce and of all newsdealers. 
"-" KEY'S PATENTED 

COMBIN"-TION NEE DL E .  
n�dr:w��! �a;��a cutter combined. The 

B Y  H E N R Y  W A R D  B E E C H E R .  
An Oration at the Re-union of the Army of the Poto­mac, at Sprinllfleld, Mass., June 5th, comprising Christian Union Extra No. 12. 

NINTH THO US,,1..N'D 
of these GREAT QUARTO DICTIONARIES to subscribers who have fully complied with Its terms. Not one man i 
out of the whole number has expressed himself dissatisfied with the result. All express two feelings-amazement 

particular advantage of this combination is to have a cutter for severing the thread at the nearest possible point to the operator nd always ready for use. PartIes who have used the various de-7ices for cutting the 
Price 10 Cents. 

THE  C H R IST IAN  U N I O N ,  
21' Park Place, N .  Y. 

AtaCin:fly1 [AWN 1iXNN I� .  
Il, -------:J A N D  J.j� I :;  -� ] 

SEND S TAMP FOR I L L US TRA TED PRIC[ L I ST  
£' '\ ��\\��fI..� '",,\l OP-1 m 
80 &: 82 W I L L I A M  ST R E ET N EW' YO R K  

Thin Lnmbor ana V onoors. 
Mahogany, Walnut, Holly, Ash, Cherry, Oak, Poplar, 

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

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

and gratitude. Address 

BRADFORD MILL  CO. 
Succel8Ol'l to Jas. Bradford � Co. 

MANUFACTURERS or 
French Buhr Millstones, 
Portable Corn & Flour MiI/ .. 

S m ut Machine., etc. Also, dealers in Bolting Cloths ant 
GeneralllUl Furnishing. 

01llce &: Factory, 158 W. lid 8t. 
CINCINNATI, O. 

J.R.Ste1lfart,Pre,. W.R.Dunlap.&4 
iWOE:::Liliii;sj�E:N"T ON APPLICATION. 

FORCE OF WIND. HOW TO ESTIMATE the Necessary Strength of Roofs, Towers, Tall Chimneys, etc., to withstand the Wind. The Solution of all Prob­lems of the kind, with numerous Formula. Contained in SCI.KKTIFIC AMERICAN SUPPLEMENT No. 109. Price 10 cents. To be had at this Office and of aU news­dealers. 

P AT E N TS SO L D. 
For terms, address EUROPEAN and UNITED STATES PATENT EXCHANGE, 200 Broadway, N. Y. Box 2801. 

THE TRIBUNE, New York City. 

n L .. llin, '" DEALERS Cl H' S SAMPLES FREE. aa 
S... ESMEN $12 5 A 

Month and Ex,enBe. 
WA NTED iwure &ll8wet. Se8.dFggT��A:�O� CIuQiu� ft.o. 

E A G L E  F O O T  L A T H E S ,  fil Improvement in style. Reduction III rices April 20th. Small Engine Lathes �lIde Rests, Tools. etc. Also Scroll and Circular Saw Attachments, Hand Plan­ers, etc. Send for Catalogue of outfits for Amateurs or Artisans. 
Will. L. CHASE & CO., 

95 &: 9'1 Liberty St . •  N ew York. 

THE DRIVEN WELL. 
��"� :;;t �e'iTI�� l�:�l��esuJg�r ���inlstRrl�h�� 
American nriVell Well Patent, leased by the year 
to responsible parties. by 

W M . D. A N D R EWS & p RO. ,  
NEW YORK . C eo.  W .  R ead & Co.,  

1 t 2ii NEW YEAR CARDS, with name, 2Oc. 21i 86 0 200 LEWIS ST. , N. Y. Extra Mlxed, 10c. Geo. 1. Reed & Co., Nassau. N.Y. 

HOW TO SPEND THE SUMMER : 
Where to Go: How to Go : How to Save Money, 

Price 21i Cents. 

Sent postpaid on receipt of price. 
THE CH R ISTIAN U N ION ,  

2 1'  Park Place, New York. 
THE 

EClipse Engine 
Furnishes steam power for all Agricultural purposes, DrVving 
Saw Mills, and for every use where a first-class and eco­nomical Engine is required. 
������d.fi[��i�lgf:J( B���!�:� aI, '76. Kefer to No. 1', issue of 
J�T��ic14Ai:rS::Ig!�:8fg! ��t torial illnstratlons .  

�'RICK & CO., Waynesboro, Franklin Co., Pa. When you write please name this paper. 

$250 HEALD, SISCO & CO. 'S 
• " RELIABLE " 20 Horse Power Stationary, HOrizontal, nouble�crank Steam Engine: Complete with Judson Governor. Boiler-feed Pump, Water Heater, etc. Best and cheapest in the world, and fully guaranteed. Two HUND.RED AND FIFTY DOLLARS. Send for Circular to HEALD, SISCO & CO . ,  Baldwinsville, N. Y. &

.

N!��t�J�EIn!!�!��ce�a�eEo��';er 
�

����ine�;�imates given on all kinds ot lIIill 
O. J. BOLLINGER, York, Penn. 

LEHIGH UNIVERSITY.-Tuition Free. CIVIL, MECHANICAl, and MINING ENGINEERING i CHEMISTRY and MJlJTALLURGY j FULL CLASSICAL IN­STRUCTION ; FH,ENCH and GERMAN i ENGLISH LITERA­TITRE ; INTEltNATIONAL and CONSTITUTIO.NAL LAW ; PSYCHOLOGY and CHRISTIAN EVIDENCES. For Regi.ters address 'rhe ltn. John II. Lonilt. D .D., l'realdent, Bethlehem, l'ellllz, 

B IG  PAY to sell our Rubber Printing Stamps. Samples ENGLAND.-Merchant, with established agencies In 
_. ___ _ fr:e. Taylor Bros. & Co., Cleveland, O .  8�

s
i>�,

o�
siJ�ig�e�a�����hi"�Ynk�����':Ma�'1t.others. 

O T I S' SAFETY H?ISTING 

MachInery. 
OTIS BROS. & CO., No. 848 Broadway, New York. 

M I N TO N 'S T I L E S.  
Art, Decorative and Flooring. Remit 9 cents postage for olrculars. Anderson lIIerchant & Co., 53 Broadway, N.Y. 

I llfead have discon­, tinued their use ufter try mg tHe combination needle . bewing machine companies who wish the exclusive con­trol of their own needle with the cutter, and general agents of sewing machines, will be supplied with samples on application to the 
DOIIIESTIC NEEDLE WORKS CO .• Middleborough, Mass. 

J ENN I NG S '  WATER CLOSETS 
PRICES R £DUCED S END FOR C IRCULAR 
94 Bm.MAN S r REET NE\V YORK 

Can I Obtain a Patent ? 
This is the first inquiry that naturally occurs to every 

author or di-coverer of a new idea or improvement. The 
quickest and best way to obtain a .atisfactory answer, 
without expense, is to write to us (Munn & Co. ) ,  de­
scribing the invention, with a small "ketch. All we 
need is to get the idea. Do not use pale ink. Be brief. 
Send stamps for postage. We will immediately answer 
and inform you whether or not your improvement is 
probably patentable ; and if so, give you the necessary 
instructions for further procedure. Our long experience 
enables us to decide quickly. For this advice we make 
no charge. All persons who desire to consnlt 11S in re­
gard to obtaining patents are cordially invited to do 
so. We sha'l be happy to see them in persou at our 
office, or to advii'e them by letter. In all cases, they 
may expect from us a careful consideration of their 
plans, an honest opinion, and a prompt reply. 

What Sec,wity Have I that my communication 
to Munn & Co. will be faithfully guarded and remain 
confidentIal? 

Answer.-You have none except our well-known in­
tegrity in this respect, based upon a most extensive 
practice of thirty years' standing. Our clients are 
numbered by hundreds of thousands. They are to be 
found in every town and city in the Union. J 'lea8e to 
make inquiry about us. Such a thing as the betrayal 
of a client's interests, when committed to our profes­
sional care, never has occnrred, and is not likely to oc­
cnr. All bnsiness and communications intrusted to ns 
are kept secret and confidential. 

Address M U N N  & CO. ,  
Pnblishers o f  the SCIENTIFIC AMERICAN, 

37 Park Row, New York. 

© 1878 SCIENTIFIC AMERICAN, INC.



',itutifi ,  �lUtri 'IlU. 

J nside PalCe, each in"ertion • • •  7 3  cent" a line. Back Page, each inserti on • • •  81 .00 a line. (About eignt words to a line.) 
BOILER COVERINCS. T H E  TAN ITE CO . .  

STROUD SBURG, PA. 
E M E R Y  W H E E LS A N D  C R I N D E R S. SA'V E 10 TO 20 PER CE NT. GlIlO. PLACE, 121 Chambers St., New York Agent. 

l!hqraving8 may head adverti8mnenta at the 8/lI1lU! rate 
per line, by meaauremept IJ8 the tetter ji1'e88. Adver­
tisements must be receiv'e'd at publicatirm ojJlce IJ8 early 
IJ8 Thwr8day morning to appear in newt i88U1l. 

THE CHALMEJl,S SPENCE CO., Foot East 9th St., New York. 

H"JOHNS' 71\8«&7D. L IQU ID PAINTS, ROOFING,  BOILER GOVERINDS, Steam Packing. Sheathi ngs, F ire Proof Coati ngs, Cements. SEND FOR SAMPl..ES, ILLUSTRATED PAMPHLET AND PRIOE LIST. 
H. W . J O H N S  M'F'G CO. ,  87 MA IDEN LANE. N.Y. 

Every M an 
H is Own 
Pri nter ! 

Pre 

'VALUABLE PATENTS For Sale. 
(No. 1 99,991 . Feb. 3th, 1 818.) 

Pearson's Improvements In Wax-Thread (Lock Stitch) 

An assortment of 
WOOD·WORKING M A CUISERY 
made by Richards, London & Kelle), (dissolved); also. a number of first-class MA C H I N E  TOOLIS (nearly as 
good as new! of Philadelphia /lonstruction. on hand and for sale. ]'or list or Inspection of machines and esti­mates. apply at the works of JOHN RICHARDS & CO. 22d and Wood Sts.. Philadelphia, manufacturers of Standard Ganges and other Implements. 

lQilllli�� CARY & M OEN :8 
STEEL WIRE O FU OESCRIPTION @Ii> � 
234- w. 29 ST. EV£RY &STEELSPRINGS. Nl� (U�K cl l l  

M A C H I N I STS'  TOO LS .  
NEW AND IMPROVED PATTERNS. �nd for new \llustrated catalogue. 

Lathes ,  Planers , Drill ll ,  &0. 
NEW HAVEN lU A N U FAC'.'U R I N G  C O . ,  

N ew J l ave n ,  C onll. 
�'ir��t:��:;or !'g� �r�f:" ���d6�a3;'�oMl� �e�'i<¥'o PEAR�ON & CO,,�::::::�=:��=,�s. EnAland. Steel Oastings, JOSEPH c. TODD, From l« to 10,OOO lbs. weight, true to pattern. sound and 
EN'GINEER and ;MACHIN�ST . };'lax, Hemp. Jute, Rope, l r�i1n�il��g?eu��e�ft\";t��r t��r�::s o�ng,.���w��: Oakum and Baggmg Machmery. �team Engines, Boll�rs • .  qulring three-foldstreDgth. Send £Or circular & price list ��c

187
?-

. 
a\��gt6':��i�'i,:.,��r�ti' ::'ri,�o���!� �ng��: CHESTER STEEL CASTINGS Co., EvelIna St,. Phila. Pa. 

horse-power;portable engine ,  compLete, $125 j two horse- - EL WAil .. ! u WUIiJlilT S. gg�:iJ�:�, :;;�. a�a:n�:�u��Js:tcr:'T�e��i three LEFF J.'.dJ." 1lW!W 

J. C. TODD, 
10 Barclay St • •  !l e w  York, or Paters .. D ,  N. J .  

P R I G H T O R I L ts �I���[:: 
H .  B I e  K FO R 0 Cl"n (';'/7770//0. 
M i l l  Stones and Corn Mills .  
Ch��.::'���k:r�:-" JiW�fgr�Sw;t:a�e����;':�:,!!:'d Gearing, specially adapted to Flour Mill s .  Send for catalogue .  

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

CAMERON 
Steam Pumps 

For Mines, Blast Furnaces .  Rolling 
Mills, Oil Refineries, Boiler 

Feedf'J' R ,  &C. For Illustrated Catalogue and Reduced Price List send to 
Works, Foot Eust �3d 1St., N e w  YOl'k. 

Steam Engoines, Boilers 
AND CIRCULAR SAW MILLS. 

Special inducements on Boilers to Engine Builders. All sizes from 10 
to 60 H P. oarried in stook. 

Prompt shipmentlS & specialty. 
Send 101' catalogue. Erie 'i1�rl���B!!Ork8, 

45 Courtlandt St . •  N. Jr. 

With recent improvements. 
Prices Greatly Reduced. 

7000 in successful operation. 
FINE NEW' l' AI41'!Lm' F01l 1877 
Sent free to 

Sames Leffel & CO , 
Springfield. O.  

109 Libertv St. , N. Y. City. 

BOGARnUR' PATENT UNIVERRAL ECCEN ­TRIC MILLS-For grinding Bones, Ores Sand Old Crucibles. Fire Clay. Guano •• 011 Cake, Feed, Corn. 
�of�8�n��:et �d'�Q��ut,S��s��aarAS��::os,R��:: ePc . • and whatever cannot be ground b:r; other mills. 
t6'i1Jo�.P.rfI¥�M§CN�e ... �;,.,��:� foasl1M��kif<fGli{:: 
DUS. corner of White and Elm Sts. ,  New York. 
Pyromete:rs For showing heat of • Ovens, �ot Blast Pipes 
BOlle�lj;J�7{'y'lW?�fr't�i�f�OI�lk���:a��rer, 

1'9 Broadway, N. Y .  

BURR MILLS. 
For the best Vertical and Ho"""'n­
tat French Burr Grinding Mill., Portable Flouring Mills. Bud Mill Machinery, address the Manufac­turer and Patentee, 

C. C. P H I LLIP S ,  
4 04, 8  Gi J'lli'd A venue , 

PHILADELPHIA. 

F R I E D M A N N ' S P A T E N T  

- INJEOTORS and EJECTORS PORT LA N D e E M E N  T.  Are the Most Reliable and Economical 
ROMAN &; KEENE·S . For Walks, CIsterns. Founda- BOILER FEEDERS tlons, Stables.Cellars,Brldges,Resp.rvOirs, Breweries, etc. 

Remit 10 cent. for Practical Treatise on Cement •. S. L. MEUt'HANT & Co. , 53 Broadway . New York. 
THE 

J deutin, �mtri'IlU. 
T h e  Blost Popular Sdentific Paper in tile World. 

TH IRTY.THIRD Y EAR. 
O nly $3.�0 a x&a:lu :�l���,�i� \!�o::�ge. Weekly. 

This willely ch'cu lated and splendidly Illustrated 
paper is published weekly, Every number contains six­
teen pages of useful Information. aud a large number of 
oriJdnal engravings of new inventions and discoveries, 
representing Engineering Works, steam Machinery, 
New Inventions, Novelties in Mechanics. Manufactures, 
Chemistry. Electricity. Telegraphy. Photography. Archi­
tecture, Agriculture, Horticnlture, Natural History. etc. 

All Classes of Rea.lers find In THE SCIENTIFIC 

A nd Water Conveyors 
IN EXISTEN CE. 

MANl'"FAGTUltED EXCI ... USIVEI,Y BY N A 'r H A N  & D R E Y F U S , 
NEW YORK. 

A l so Pate n t  O i l e rs and L u b ri cato rs. 
Send for Catalogue. 

Bound Volumes 
OP  THE 

Seien tinc American. 
AMERICAN a popular f'Uwmtl of the best scientific In- OLD SE

. 
RIEs. 

I NEW SERIES . I I  NEW SERIES . formation ot the day ; and It Is the aim of the publishers ___ ____ ____ ___ _. __ _ _ __ _ 
to present It in an attractive form. avoiding a. much as ' Vol .ll  . . . . 1 CODY. Vol . 1 . . .  1 Copies. , 

I
' VOI . 15 . . 3 Copies. 

H 13 . . . .  1 • ..- u. 2 . . . 1 U I 'U 16 . . 2 u possible abstruse terms. To" every intelligent mind, u 4. , · 3 " u 28 . .  2 u 
this journal alfords a constant supply of Instructive " 10 . . .  3 "  " 32  . . 6 " 

every community where It circulates. s��:cg��� g�� reading. It Is promotive of knowledge and progress In " 11 . . • 2 " 

I Terms of SubsCl'ipti on.-One copy of THE SCIEN- ��r'fhe n�::':I[f:; TIFIC AJIl"RICAN' will be sent for one year-52 numbers- ries six months. postage prepaId, to any subscriber In the United States 
or Canada, on receipt of tbl'ee .10Ilars nnd twen ty 
cen t. by the publtshers ; six months. $1,60 ; three 
months, $1.00. 

C l ll b�.-()l\ (' extra COpy of THE SCIENTIFIC AMERI­
CAN will be supp\l�d gratis f()'/' e'OOl'I/ cl1Jb Of five BUb.crib .... 
at $H,20 each ; additional copies at same proportionate. 

The books will be sent by express on receipt of price. Address all communications to 
JOHN - EDWA R J)1i!, 

['. O. Box 7 1 3, New York. 

PUNCHING DROP HAMMERS AND DIES, FOR 
rate. Postage prepaid, 

E One copy of THE SCIENTIFIO AMERIOAN and one copy PRESS S �g�kJIMli"J�'t; ..t'fiKER PRESS CO., Middletown, Conu. 
of THE SCIEXTIFIC AMERICAN SUPPLEMENT will be sent ----------------------­
for one year, postage prepaid, to any subscriber In the 
United States or canada. on receipt of Beven dollairs by WESTON OYNAMDHECTRIC MACH INE  CO the publishers. . Machines for .Electro-plating, Electrotyping Electrle The safest way to remIt Is by Postal Order. Draft. or Light. etc .• In addition to testimonials In our Oatalo/!'U" EXJ>ress . Money carefully placed inside of envelopes, of Jan . ] .  We beg to refer to the followlIur honses ' 
.' curely sealed and correctly addressed sel\lom goes MIIRIDENBsITANNIA CO.; RUSBIILL &ERWIN M'F'G ('0. � ,  " 

I REED & BARTON ; HALL ELTON & Co. ;  HICHARDSON, astray, but Is at the sender's risk. Ad.dress all letters BOYNTON & Co . ; WM. ii. JACKSON & CO . ;  STANLEY and make all orders, lirafts, etc .• payable to WORKS ; ROGERS CUTLERY CO. ;  CRAS. ROGERS BROS,; 
M U N N &. C O . ,  ���;Rl'o�IL��� �ll��::H��EV .tN'&.� �iI.:�� 

37 P a r k  R ow, N ew Yo rk. ��;�:�Ad'���r?�Fb��E�H£�lo��EF�g��EI!f�� 
To Foreign Subscribers.-Under the facilities of and over 200 others, Outfits for NICKEL, SILVER, 

the Postal Union. the SCIENTn:IC AMERICAN Is now sent 1��R�s,�J\:¥.'f; 6'i�T�:Ilr�i'hh�iDC:t';lf::'��t. 
by post direct from NewYork,Wlth reguIarlty ,tQ sUbscrib- can Institute . PI'lces fl'om $l�a to $aOO. 
ers In Great Britain, India, Australia, and all other 
British colonle's ; to France, AUstria, Belgium, Qilrmany, 
RUSSia, and all other European States ; Japan, Bratll, 
Mexico. and all States of Central and South Amerlca. 
Terms, when sent to foreign countries, canada excepted, 
$4. gold, for SCIENTIFIC AMERIC A N ,  1 year ; $9. gold. for 
both SCIENTIFIC AMERICAN and SUPPI.EMENT for 1 
year. Thls lnclndes postage, which we pay. Remit by 
pestal order or dro.ft to order of Munn & Co., 31 Park 
Row, New York. 

C O N D I T, H ANSON  & VAN WI N K L E  
Sol('�1g{'fd" N.EWARK,N.J. 

ICE AT i l .00 PER TON. 
The  P ICTET A R T I F I C I A L  I C E  CO" 

LIMITED, 
Room 51, Coal and Iron Exclulnge. P. 0, Box 3083, N. Y. 

SHEPA RD' S CELEBRA'l'ED 
$�O Screw Cutt i n g  Foo t  Lathe ,  
Foot and Power Lathes, Drill Presses, 

���h��:ri:'lih��s���d�r.;�T�� 
���\"og��gtf ��Kt'iiSio�t�in�e��s fg� artisans. 

H. L. SHEI' ARD & CO.,  
�8, 90 "tr�i��:tr.

t
OhiO. 

TO ADVERTISERS I �:a�a\l:� do any newspaper advertising, the TumD EDITION of 
A Y E R  & SON 'S MANUAL FOR ADVERTISERS. 160 8vo.pp. More complete th�m an,Y which l:..ave {'receded it. G ives ' the names circulatIOn. and advertlsing rates of several tho�san(f newspapers in the U ulted States and Canada, and contains more information of value to an advertiser t.han can be found in any other pUblication. All lists have been carefully revised, and where practicable prices have been reduced, The special offers are . 

D"'..lmerous and unusuallY advantageous. Be sure to i" 1 send for it  before spenning anf mon� in newl!Pap�r ' advertising. Address N. W. AYER & SON, ADVEIlTISING AGlilNTS, Times Building. Philadelphia,; , 
THE PEERLERS 
Portable Steam En­gIne, for Agricultur­al and other pur­
poses. from 6 to 10 horse power, and 
Domestic Semi-port­Engine, 2 and 4 Noth­

the 
de-

Wood·Working Machinery, 
:'Iuch' as Woodworth Planing. Tonguing. and Grooving 

�����e�e�oa:ie��lh\�:�sil������ot�Jgf::,t 
- � �e-saw Machines. and Wood-Working Machinery gene-rally. 'Manuf�'l�l!�:llY. RUGG & RICHARDSON 26 Salisbury Street, Worcester, Mass, (Shop formerly occupied bv R. BALL & CO.) 

and Shape.] Diamond Carbon PoInts, Indlspensable for 
Truing Emery Wheels Grindstones, Hardened Steel and Paper Oalendar Roher.'!> Drilling. Planing, Moulding and Sawing ::;t.oue. J. DW,,"INSON. M Nassau tit., N. Y .  

L A C K E RS' VAUN ISIl � S, WHITE SlI E LLAC .  
W .  ZINSSER & C O . ,  1 9 7  William St. ,  N. Y .  

MANUFACTURERS' SUPPLY STORE. 
A lleuts for U. S. Salicylic Acid Works. 

R OCK D R I LL I NG  M A{;H I N ES 
A N D  . 

A I R  C O M P RESSORS 
MAN UFACT URED BY BUR lEIGHROCKORI LL C O  
SEND FOR PA.MPHLE T .  F ITCH B URG M ASS.  

STEAM PUMPS. 
H E N RY R. WORT H I N GTON ,  

2 3 9  Broadwav, N .  Y. �3 Water St., Boston. 
THE W'()RTHINGTON DlTPL"EX PUMPING ENGINES FOR 

��;;��. Wd's������:if��afe'l-������Ng:;.con-
STEAM PUMPs-Duplex and SL1gle Cylinder, 
WATER METERS. OIL METERS. 

Prices Largely Rednced. ------

H A RTFORD 
STEAM BOILE R  

Inspeotion & Insuranoe 

C O M P A N Y .  
W. B .  FRANKLIN V. Prest 1. M. ALLEN, Pres't. 

1. B. PIERCE, See'y. 
Model Engines. 

l�I!I��� Complete sets of 

� C A S T I N G S 

CA l' E A 'rS, COPYRIG HTS, TRADE 

MARKS, ETC. 
Ml.'ssrs. Munn & Co., in connection with the publica· 

tion of the SCIENTIFIC AMERICAN, eontinne to examine 
Improvements, and to act as SoliO-itors of Patents for 
Inventors. 
: In this line of busine�s they have had OVER THIRTY THE' "AC1IIrE." ..&J.L YEARS' EXPERIENCE. and now have unequaled facilities 

A regular 'thorough-made Ell- for the preparation o f  Patent Drawings, Specifications. gine  Lathe. Swings 7 in . ,  turns and the Prosecution of Appllcations for Patents In the 
��1�wsi'}..�:,� f�a�e�h::'��s C�!� United States, Cauada. and Foreign Countries. Messrs. ��I:r a��rgedifstS��L�t�� ��'d Munn & Co; also attend to the preparation of Caveats, 
Small Tools .  to Trade Mark Regulations, Copyrights for Books, Labels, 

W. DONALDSON. Reissues. Assignments, and Reports on Infringements 
!tIaDlle',· A('lDe I.athe, of Patents. AII - business intrusted , to· them is done 

__________ &_C_e_n_t_·l_. A_Y_e._._C_i_ .. _ei .... �U. O. with special care and promptness. on very moderate 
IMPORTANT FOR ALL CORPORATIONS AND terms . . MANF'G CONCERNS . - Hne ,·k'" W a t c h ·  We send free . of ·charge. on app1ication, a pamphlet lllan's Tlllle D etector. capable of accurately con-

trolling the.motion of a watchman or patrolman .. t the containing further information about Patents lind how 
:i1�il�:-lt:���i!,

.
i:'��\.:9n7d9foii!!'��!:!'i

.M
aS8 to pro�ure them � directions concerning 'l'ra�e Marks, 

N. B .-1'he snit agalnst Imhaeuser & Co . • of N ewYork, CopyrIghts, DeSIgns, Patents , Appeals, Rmssnes, In-
:s��s�:��edl��t If.�J�g�: tl" �3r6�Oto�8;�1Ii� !g:;tr':.� I fringemeuts, Assignments, Rejected Cases. Hints on 
to the or'5:r of the court, Persons bnying or using the Sale of Patents, etc. 
clocks infringing on my patent will be dealt with ac- F01'eiuu P"teuts .-We also �end, free of charge a cording to law. SY1)opsls' of Foreign Patent ,Laws: sho�ing 'the cost a�d 

R I S D O N ' S  I M P R O V E D  method of securing patents In all tbe principal coun-
TURBINE WATER WHEEL tries of the world. American inventors should bear in 

of Turbines a.1 Centen­""''PUj!ltlU.nIYflleC���\�;��lts at all stages 
T. H. RISD ON & CO., 

Mt. Holly, N.  J. 
lIIanufaetnrers of lULL lIlACHINERY. 

MANUFACTURE OF BESSEMER STEEL and Steel Ralls as pursued at the works of Messrs. lr�:;�a�l��� tu��c'tI.,sehea:,��. :"�d
C

b:rO:!(i1�A
I�'; and Steel Institute. With �ve lllustrations : the Plaut ; 

the Cupolas. Converters, the Ingot Pit, Blowing En­gInes. Hydraulic Machinery, etc . Hot Blast ; Mode of Working, .Improve\ll Manufacture of Steel .Ralls. Con­tained in SCIENTIFIC AMERICAN SUPPLEMENT, No . 
1 �4. Price 10 cents. To be had at this office and of all newsdealers. 

The tact that this sbaftlng has j5 per ceut. greater 
�lheeW:u:e����!��ru��gu�t!�;�h�Jf�!'tg:cJ��;;.i��i. We are- also the sole manufacturers of the CELEBRATF.,D COLLINS ' PAT.COUPLING, and turnlsh Pulleys. Han�ers, 
:t':;li���� �ost approved '9'b�'J,jS Zlflll�Mi�¥'''s, on 

Tr:!' Street, 2d and 3d A venues, Pittsburgh Pa. 
100 S. Canal Street\ Chicago. III. , and Milwaukie. \Vis 

I:T Stocks of th s shafting In store and for sale by FULLER DANA &; FITZ Boston. Mass. GEO. PUCE & CO . •  121 Chambers st., N. Y. 

PERFECT 

NEWSPAPER FILE 

mind that. as a general rnle. any invention that is valu­
able to the patentee In this country is worth equally as 
much in England and some other foreign countries. 
Five patents-embracing Canadian, English, German. 
French, and Belgian-will secure to an inventor the ex­
clusive monopoly to his discovery among about ONE 
HUNDRED AND FIFTY ,MILLIONS of the most intelligent 
people in the world. The facilities of business and 
steam communication are such that patents can be ob­
tained abroad by our citizens almost as ' easily as at 
home. The expense to apply for an English patent is 
$75; German, $100; French, $100; Belgian, $100; Cana­
dian, $50. 

Copies of Patents.-Persons desiring any patent 
i.med from 1836 to November 26, 18m, cau be supplied 
with official copies at reasonable cost, the price de­
pendil)g upon the extent of drawings and length of 
specificatlOns . 

Any patent issued since Novemoer 27. 1867, at which 
time the Patent Office commenced printing the liraw­
il!gs and . specl1l.eations, may be . had by remitting to 
this office $1. 

A eopy of the claims of any patent ·i".ued since 1836 
will be furnished for $1. 

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

A pamphlet, containing full directions for obtaining 
United States patents @el l t free. A handsomely bound 
Reference Book, gilt edges, contains 140 pages and 
many engravings and tables important to every pat­
entee and mechaniC, and is a useful hand book of refer­
ence for everybody. Price 25 cents, mailed free, 

Addre"s 
DNN & co., 

Publishers SCIENTIFIC AMERICAN. 
3 7  Park Row, N. Y. 

BRANCH OFFICE-Corner of F and 'If.h Btreets, Washil1gton, D. C. 
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