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The following communication from Mr. Thomas A. Edi-

son gives a detailed account of his researches in telephony,

and is a valuable contribution to the history of the develop-
ment of the speaking telephone.*

The investigations here detailed were made with a view

to the perfection of a system of multiple telegraphy, which

bad for its basis the transmission of acoustic vibrations, !

with the view of producing an articulating telephone, car-
rying on both series simultaneously.

THE TUNING FORK SYSTEM.
In Mr. Edison’sfirst system of acoustic transmission, which

Fig. 1.

was devised in September, 1875, and is shown in Fig. 1,
two tuning forks, A and B, vibrating from 100 to 500 times
per second, were kept in continuous motion by a local mag-
net and battery, and the short circuiting was controlled by
the signaling keys, K; and K; As will be seen on refer-
ence to the engraving, this system is dependent upon the
varying resistance occasioned by employing a movable elec-
trode in water, and which thus produces corresponding va-
riations of the battery current in the line.

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 ot 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,
in action, would cause them to vibrate. When the column
of air in either receiver was properly adjusted to a given
tone, the signals due to stopping and starting the vibrations
by the distant key were very loud, as compared to other

tones not in harmony with the column of air. Flexible rub-
ber tubes, with ear pieces, were connected to the receivers,

so that, in using the instruments, the head of the operator
was not required to be held in an unnatural or strained po-
sition.

This system worked very well, but one defect in it was
apparent from the first, and that was its continual tendency
to give the operator what is termed the back stroke, which
renders signals unintelligible.

Fig.
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‘While engaged in experimenting with his telephone Mr.
Edison discovered that the sound waves could be trans-
formed into electrical pulsations without the movement of
any intervening mechanism.

THE INVENTION OF THE CARBON TELEPHONE.

The manner in whic t 1s resu t wasreached is described
by Mr. Edison as follows: I first substituted a spiral
spring of about a quarter inch in length, containing four
turns of wire, for the rubber tube which connected the dia-
phragm with the disks. I found, however, that this spring
gave out a musical tone, which interfered somewhat with
the effects produced by the voice; but, in the hope of over-
coming the defect, I kept on substituting spiral springs of
thicker wire, and as I did so I found that the articulation
became both clearer and louder. At last I substituted a
solid substance for the springs that had gradually been made
more and more inelastic, and then I obtained very marked
improvements in the results. It then occurred to me that
the whole question was one of pressure only, and that it
was not necessary that the diaphragm should vibrate at all.
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I consequently put in a heavy diaphragm, one and three
quarter inches in diameter and one sixteenth inch thick, and
fastened the carbon disk and plate tightly together, so that
the latter showed no vibration with the loudest tones. Upon
testing it I found my surmises verified; the articulation
was perfect, and the volume of sound so great that conver-
sation carried on in a whisper three feet from the telephone
was clearly heard and understood at the other end of the
line.

¢“This, therefore, is the arrangement I have adopted in my

| present form of apparatus, which I callthe carbon telephone,
[In this way was made the ;

to distinguish it from others.
discovery which Professor D. E. Hughes has lately claimed
to have originated, and on which the so-called microphone
is based.—EDs.]

““The accessories and connections of thisapparatus for long
circuits are shown in Fig. 8. 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, s, of
finer wire, has a resistance of from 150 to 200 ohms, accord
ing to the degree of tension required; and the receiving
telephone, 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 Ris 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 local circuit con-
taining the vibrating call bell, B, and thus gives warning
when speaking communication is desired.

“ Besides serving to operate the call bell, the local battery,
E, is also used for sending the call signal. 8 is a switch,

the lever of which, when placed at o, between m and », dis-
connects the transmitter, T, and local battery, E, from the
coil, A, and in this position leaves the polarized relay, P R,
free to respond to currents from the distant station. When
this station is wanted, however, the lever, S, is turned to the
left on 7, and depressed several times in rapid succession.
The current from the local battery, by this means, is made
to pass through the primary coil of A, and thus for each
make and break of the circuit induces powerful currents in
the secondary, s, which pass into the line and actuate the
distant call bell.

‘“ When the call signals have been exchanged, both termi-
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.

TELEPHONE SIGNALING APPARATUS.

““For lines of moderate lengths, say from one to thirty
miles, another arrangement, shown in Fig. 4, may be used
advantageously. The induction coil, key, battery, and re-
ceiving and transmitting telephones, are lettered the same
as in the previous engraving, and are similar in every re-
spect to the apparatus thereshown; the switch, S, however,
differs somewhat in construction from the one already de-
scribed, but is made to serve a similar purpose. When a
plug 1s inserted between 3 and 4 the relay or sounder, R,
battery, E, and key, K, only are included in the main line
circuit, and this is the normal arrangement of the apparatus
for signaling purposes. The battery, usually about three
cells of the Daniell form, serves also both for alocal and main
battery. When a plug is inserted between 1, 2, and 4, the
apparatus is available for telephonic communication.

‘I have also found, on lines of from one to twenty miles
in length, that the ordinary call can be dispensed with, and
a simplified arrangement substituted. This latter consists
simply of the ordinary receiving telephone, upon the dia-
phragm of which a free lever, L, is made to rest, as shown
in Fig. 5. When the induced currents from the distant sta-
tion act upon the receiver, R, the diaphragm of the latter is
thrown into vibration, but by itself is capable of giving only
a comparatively weak sound; with the lever resting upon
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its center, however, a sharp, penetrating noise is produced
by the constant and rapid rebounds of the lever, which thus
ranswers very well for calling purposes at stations where
there is comparatively but little noise.”

Mr. Edison has also used direct and induced currents to
' release clockwork, and thus operate a call, and by the fur-
:ther action of these currents on similar forks at a distant
‘station, bells were caused to be rung, and signals given. Fig.
6,Ipage 11,shows an arrangement of thiskind. A and Baretwo
;magnetized tuning forks, having the same rate of vibration
|

Fig. 4.
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and placed at two terminal stations. Electro-maguets, m and
my, 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 are connected respectively
to the line wire and to earth. When one of the forks is set
in vibration by a starting key provided for the purpose, the
currents produced by the approach of onc 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
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.

THE ELECTRO-STATIC TELEPHONE.

Another call apparatus is represented in Fig. 7. In this
arrangement two small magnetic pendulums, whose rates of
vibration are the same, are placed in front of separate elec
tro-magnets, the helices of which join in the main line cir-
cuit. When onc of the pendulums is put in motion, the
currents generated by its forward and backward swings in
front of the electro-magnet pass into the line, and at the op-
posite terminal, acting through the helix there, cause the
second pendulum to vibrate in unison with the former.

Fig. 8 shows a form of electrophorus telephone which
acts by the approach of the diaphragm contained in A or B
| towards, or its recession from, a highly charged electropho-
[rus, C or D. The vibrations of the transmitting diaphragm
| cause a disturbance of the charge at both ends of the line,
and thus give rise to faint sounds. Perfect insulation, how-

Fig. 5.

ever, is necessary, and either apparatus can be used both
for transmitting and receiving, but the results are necessari-
ly very weak.

Another form of electro-static telephone is shown in Fig.
9. In this arrangement Deluc piles of some 20,000 disks
each are contained in glass tubes, A and B, and convenient-
ly mounted on glass, wood, or metal stands. The dia-
phragms, which are in electrical connection with the earth,
are als% pﬁaced oPposite to one pole of each of the piles,
while the opposite poles are joined together by the line con-
ductor. Any vibration of either diaphragm is thus capable
of disturbing the electrical condition of the neighboring
disks, the same as in the electrophorus telephones; and con-
sequently the vibrations, when produced by the voice in one
instrument, will give rise to corresponding electrical changes
in the other, and thereby reproduce in it what has been
spoken into the mouthpiece of the former..

‘With this arrangement fair results may be obtained, and
it is notnecessary that the insulation should be so perfect
as for the electrophorusapparatus. Fig. 10 shows a form
of electro-mechanical telephone. Small resistance coils (1,
2, 8, etc.) were so arranged with connecting springs near a
platinum faced lever, B, in connection with the diaphragm
in A, that any movement of the latter caused one or more
.of the coils to be cut in or out of the primary circuit of an
|induction coil, C, the number, of course, varying with the
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amplitude of the vibrating diaphragm. Induced currents
corresponding in strength with the variations of resistance
were thus sent into the line, and could then be made to act
upon an ordinary receiving telephone. By arranging the

Fig. 6.

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. ‘
THE WATER TELEPHONE. |
Fig. 11 shows a form of the water telephone, in which a
double cell was used so as to afford considerable variation
of resistance for the very slight movements of the dia-
Fig. 7.
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phragm. The action of the apparatus will readily be un-
derstood from the engraving, where a wire in the form of !
the letter U is shown, with the bend attached to the dia-
phragm, and its ends dipping into the separate cells, and
thus made to form part of the circuit when the line is joined
to the instrument at @ and c. ‘
THE THERMO-ELECTRIC TELEPHONE.

Mr. Edison is now conducting experiments with a ther-

mo-electric telephone, which gives some promise of becom-

Fig. 8.
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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 receiving instruments. The principle upon which

Stie
becomes quite marked, and the apparatus is even more sen-
!'sitive than when the entire diaphragm is of copper. The

"cause of the sound is due, no doubt, to the production of
very weak electrical currents in the copper disk.

New Inventions.,

Mr. W. B. Austin, of New York city, is the inventor of
an improved Chimney Ventilator, consisting of segmental
| spiral plates arranged upon a pivoted vertical rod, placed in
13 pipe at the top of the chimney, revolving in bearings in
"supporting cross bars. A downward current is prevented
by a chimney cap of peculiar shape which deflects the wind
upward.

Mr. Z. N. Morrell, of Luling, Tex., has patented a Fire
" Extinguisher for Lint Rooms, consisting of a tank provided
" with a valve in its bottom, placed on the roof of a lint room,
and connected by a pipe to a perforated tank or sprinkler
secured to the ceiling, The sprinkler is provided with a
“short pipe to which a hose can be attached.

Mr. Harvey Maranville, of Akron, Ohio, has invented
Scales for testing coin and weighing small articles, more es-
pecially coin and mail matter. A beam is provided at one
end with a graduated rotating disk, which carries the coun-
terpoise, and at the other end with a scale for measuring the
diameter and thickness of coin, and a pivoted platform for
rcceiving the coin or packages to he weighed.

Mr. Joseph Dufour, of Racine, Wis., has patented a new

| Thill Coupling, which can be easily constructed of wrought

iron. The improvement consists in constructing the axle
clips, or axle irons, to which the thill irons are attached,
with lateral curved arms, which serve to prevent detach-
ment of the thills when in their normal position, but not
when elevated vertically.

Mr. John Senn, of Evansville, Ill., has patented a new
Remedy for Hog Cholera, which is also claimed to be effi-
cacious in diseases of the lungs with which hogs are often
affected.

Messrs. Austin Dollason and Charles L. Leonard, of Fac-
toryville, N.Y., have improved the construction of the Front
Gear for Carriages patented by C, L. Leonard, May 14, 1872,
so as to prevent it from sagging or settling in the center.
This is effected by means whereby more or less arch may
be given to the center and side bars,

Mr. Joseph E. Chenette, ot Hillsborough, Oregon, has
patented a new Last. The object of the invention is to fa-
cilitate the removal of the last from the shoe and to avoid
injury to the last by nailing to it pieces of leather for en-
larging it at the instep and toe, and at the ball of the last.

An improved Cake Cutter and Nutmeg Grater, devised by
Mr. Herbert M. Avers, of Chicago, Ill., consists of a block
having at one end an interior cavity and lid for the nutmeys,
and at the opposite end a handle for taking hold of the same.
On the sides are cake, doughnut and biscuit cutting devices
and a‘nutmeg grater.

Mr. David F. Hartford, of Boston, Mass., has patented a
new Shears for Cutting Sheet Metal. The machine has one

the apparatus works depends upon the change of tempera-
Fig. 9.
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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 variations, and the inventor hopes to be
able, by the use of more sensitive thermo-piles, to trans-

Fig. 10.

form these heat waves into electrical currents of sufficient
strength to produce a practical telephone on this novel prin-
ciple.

An interesting fact connected with telephonic transmis-
sion was discovered during some of his experiments
with the magneto-telephone, which is that a copper

Fig. 11.

fixed and one movable cutter. The latter is attached to a
pivoted arm, which is connected with a
hand lever by means of a link, so that
when the lever is vibrated the said arm
is vibrated correspondingly. The lever
and link enable great force to be applied
to the movable knife.

A novel Hand Stamp has been patented
by Mr. Sydney W. Garrison, of Memphis,
Shelby county, Tenn. It consists in com-
bining a spring-seated receding case, con-
taining an inking pad, with a pivoted and reversible type
plate sustained upon arms, so that when the housing is drawn
back the platen may be reversed and its type turned out-
wardly from contact with the inking pad into position for
pressing.

Mr. William Fenstermacher, of Shippenburg, Pa., has |
patented a new Side Bar Wagon, in which the body of the ve-
hicle is supported by springs midway between the side bars
and the axle. This is claimed to make the wagon very easy
riding.

A new Cheek Piece for Headstalls has been patented by
Mr. James W Weed, of Prescott, Iowa, which is so made
as to render unnecessary a great amount of the stitching
heretofore required in making headstalls.

Mr. Alexander Waldron, of New York city, has patented
an improved mode of Weighting the Seats of Waterclosets in
such a manner as to cause the seat to assume a vertical posi-
tion immediately after use.

A new Lamp has been invented by Mr. Nicholas L. Rigby,
of Winfield, Kansas, which consists of a bowl having one or
more straight arms with burner cups, the bowl being made
witha horizontal top and circumferential flange, to form a de-
tachable fountain. A center valve is provided which is auto-
matically opened when the fountain is seated on the bowl.

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

disk may be substituted for the iron diaphragm now
universally used. If a piece of copper, say one sixteenth
of an inch thick and three fourths of an inch in diameter,
is secured to the center of a vulcanite diaphragm, the effect

Messrs. Edward Christman and John Caldwell, of Louis-
+ville, Ky., have invented an ingenious Adjustable Chair for
"infants, whereby accidents to the child consequent upon its
“own pushing, kicking, or attempting to rise or slip down are
. prevented.

Mr. Howard M. Moffett, of Cleveland, Ohio, has patented
a new Door Bolt. It consists of guided locking bolts that
are pivoted at their slotted inner ends to an eccentric cam,
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which is revolved by a wing-shaped key, while a raised cen-
ter portion of the cam serves, in connection with the recessed
inner ends, for retaining the bolts in locked position.

A new Valve Attachment for the pipes of washbasins has
been devised by Mr. Francis E. Kernochan, of Pittsfield,
Mass., which is so constructed as to prevent escape of sewer
gas and to guard against any accidental overflow of water.

Mr. James Goodwin, of Montreal, Canada, has patented an
ingenious Invalid Bedstead, which is an improvement upon
that for which the same party has received letters patent,
dated March 9, 1875, No. 160,667. Theimprovements relate
to improved adjustments; to means whereby the stretcher
frame may be elevated at both ends simultaneously, or at the
foot only; to devices for bracing and strengthening the bed-
stead frame; and for stretching the ticking.

Mr. John M. Lescale, of Paincourtville, La., has patented a
new Fire Escape, in which there is employed, in connection
with the double grooved drum, a pendulum having an ad
justable radius, so that it may be changed in position to reg-
ulate the rapidity of the descent of persons to the pave-
ment.

A new Coffee Roaster has been patented by Mr. Jonathan
Miller, of Trenton, N. J., which consists in a rotating cylin-
der having an inner lining of gauze wire. ~The sheet metal
body of the cylinder and the inner gauze wire lining are held
between two cast iron heads grooved concentrically toreceive
the same, the heads being clamped together by a nut upon a
central axis, which latter is extended and bent to form the
crank.

A novel Mailing Package has been patented by Mr. Wm.
B. Pittman, of Vicksburg, Miss., which may be readily
opened and inspected by the postmaster and as readily and
securely closed against any sifting of pulverulent contents
into the mail bag.

Mr. Joseph B. Underwood, of Fayetteville, N. C., has lately
patented a new Coffee Roaster, in which the charge of coffee
in the roasting cylinder is transferred to the cooling cylinder
without exposure to the air and in an automatic manner, by
the simple rotation of the same without raising the cylinders
into a vertical position.

Mr. James Gainey, of Augusta, Ga., has patented a com-
bined Filtering, Cooling, and Water Forcing Apparatus,
which consists in combining a filtering apparatus and an air
pressure water reservoir with the distributing pipes of the
building, the said filtering apparatus being connected with
the main water supply and discharging clear water into a
tank having an air cushion in the top, which tank at the
same time serves as a reservoir for a larger and more expe-
ditious supply of water than could be drawn direct from the
filter.

Mr. Newton J. Alexander, of Austin, Tex., has patented
a Paper Bag of ordinary or any preferred construction, with
a flap or apron of such form and dimensions that the powder
or other substance to be put up may be deposited thereon and
transferred to the bag proper by suitable manipulation of the
flap and bag.

Mr. Henry Monk, of Troy, N. Y., has patented a novel
Ironing Machine, which consists in providing an ironing
table with a movable bosom board which may be adjusted
to adapt it for properly supporting the fronts of shirts of
different sizes, so that the upper portion of the fronts may
be ironed in the desired manner by the ordinary heated rolls
used in ironing machines. This avoids the frequent neces-
sity of finishing them off by hand. The polishing rolls are
constructed in a peculiar way to adapt them to polish shirt
fronts which have not a uniform thickness of cloth.

The same inventor has also patented a pocket device,
which, besides serving as a Match Safe, is adapted for ignit-
ing a match and protecting the flame thereof, thus enabling
acigar to be lighted in the street or wherever else an air
blast or current would otherwise tend to prevent it.

Mr. George Banister, of Columbus, O., has patented an
improved process of Tempering Steel, whereby one step of
the old or ordinary process is avoided, and the cost of tem-
pering is correspondingly reduced.

——es - el ——
New Electric Light,

A new electric lamp, with incandescence acting in free
air, has been described to the French Academy by M. Reg-
nier. A thin rod of carbon, pressed laterally by an electric
contact, and forced in the direction of its axis on a fixed
contact, is traversed between these two contacts by a
pretty powerful current, and becomes incandescent in
this part, burning and thinning towards the extremity.
As the end gets used up, the rod, continually pushed
on, slips in the elastic contact, and is thus kept up against
the fixed contact. The heat developed by passage of the
current in the rod is greatly increased by the combustion of
the carbon. An apparatus made on this principle is said to
give a clear white light with four Bunsen elements. With
a more powerful battery, several lamps on this system may
be lit.

P N —
Quick 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 was 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 make direct con-
nection with the steamers for Liverpool and London.



i2

Scientific dmerican,

[JuLy 6, 1878.

Buginess and Levsonul,

The Charge for Insertion under this head is One Dollar
a linefor each insertion ;. about eight words to a line.
Advertisements must be received at publication office
as early as Thursday morning to appear in next issue.

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

Portable and Stationary Engines; Boilers of all kinds;
45 Cortlandt St., 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 al! hard substance and grinding
purposes. 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, Ferracute Co., Bridgeton, N. J.

Painters’ Metal Graining Plates. J.J.Callow,Clevel’d,O.
Boilers & Engines cheap. Lovegrove & Co., Phila.,Pa.

Foot Lathes, Fret Saws, 6¢c., 90 pp. E.Brown, Lowell,Ms.

Notice to Inventors, Capitalists, and Ship Builders.—
Assistance wanted to take out valuable inventions. Ad-
dress M. K., Box 275, Shelby, O.

For Solid Wrought Iron Beams, etc., see advertise-
ment. Address Union Iron Mills, Pittsburgh, Pa., for
lithograph, etc.

National Steam Pump, adapted to every possible duty.
W. E. Kelly & Bro., 46 Cortlandt St., N. Y.

Scientific American to sell—all 52 vols.
Troy, N. Y.

Patent Wood-working Machinery, Band Saws, Scroll
Saws, Friezers, etc. Cordesman, Egan & Co., Cincin’ti, O.

Dead Pulleys, that stop the running of Loose Pulleys
and Belts, taking the strain from Line Shaft when Ma-
chipeisnot in use. Taper Sleeve Pulley Works, Erie, Pa.

Wanted.—Exclusive control of a Patented Article to
sell to Housekeepers; manufacturing costnot to exceed
25 cents. Will push a salable article onroyalty. Address
Lock Box 1303, Cincinnati, O.

For Heavy Punches, Shears, Boiler Shop Rolls, Radial
Drills, ete., send to Hilles & Jones, Wilmington, Del.

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

2d hand Planers, 7/ x 30//, $300; 6/ x 24/, $225; & x
2477, $200; sc. eutt. b’k g’d Lathe, 9 x 28/, $200; A.C.Steb-
bins, Worcester, Mass.

Valuable Invention to users of Steam Boilers. See
advt., page 318, May18,”8. Address U. S. Automatic
Stoker Co., No. 2 Chestnut St., Philadelphia, Pa.

Solid Emery Vulcanite Wheels—The Solid Original
Emery Wheel — other kinds imitations and inferior.
Caution.—Our name is stamped in full on all our best
Standard Belting, Packing, ana Hose. Buy that only.
'The best is the cheapest. New York Belting and Pack-
ing Company, 37 and 38 Park Row, N. Y.

Hydraulic Presses and Jacks, new and second hand.
Lathes and Machinery for Polishing and Buffing metals.
E. Lyon & Co., 470 Grand St., N. Y.

Improved Wood-working Machinery made by Walker
Bros., 18 and 75 Laurel 8t., Philadelphia, Pa.

For Town and Village use, comb’d Hand Fire Engine
& Hose Carriage, $350. Forsaitli & Co., Manchester, N. H.
Zero Refrigerator, with cooler. Centennial award.
Send for catalogue. A. M. Lesley, 3R Sixth Ave., N. Y.

The Scientiric AmericaN Export Edition 1s 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 SCIENTIFIC AMERICAN, with
other appropriate contents, business announcements,
etc. It forms a large and splendid periodical of nearly
one hundred quarto pages, each number illustrated with
about one hundred engravings. Itisa complete record
of American progress in the arts.

Nickel Plating.—A white deposit guaranteed by using
ourmaterial. Condit,Hanson & Van Winkle,Newark,N.J.

Cheap but Good. The ‘ Roberts Engine,” see cut
in this paper, June 1st, 1878. Alse horizontal and
vertical engines and boilers. E. 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-
factured 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.

The only genuine Geiser Self-regulating Grain Sepa-
rator. Address the Geiser Manuf. Co., Waynesboro’
Franklin Co., Pa.

Skinner Portable Engine, Improved, 2 1-2 to 10H. P.
Skinner & Wood, Erie, Pa.

Manufacturers of Improved Goods who desire to build
up a lucrative foreign trade, will do well to insert a well
displayed advertisement in the SCIENTIFIC AMERICAN
Export Edition. This paper has a very large foreign
circulation.

The Cameron Steam Pump mounted in Phosphor
Bronze is an indestructible machine. See ad. back page.

Bound Volumes of the Scientific American.—I have
on hand bound volumes of the Scientific American,which
I will sell (singly or together) at $1 each, to be sent by
express. See advertisement on page 4. John Edwards,
P.O. Box 86, N. Y.

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

1,000 2d hand machines for sale Send stamp for de-
scriptive price list. Forsaith & Co., Manchester, N. H.

ForPower&Economy,Alcott’s Turbine,Mt.Holly,N.J.

Address Star Tool Co., Providence, R. 1., for Screw
Cutting Engine Lathes of 13, 15, 18, and 21 in. swing.

A. F. Park,

and easily worked as wrought iron; tensile strength not !
less than 65,000 1bs. to sq. in. Circulars free. Pittsburgh |
Steel Casting Company, Pittsburgh, Pa.
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Presses, Dies, and Tools for working SheetMetals, etc,
Fruit and other Can Tools.
! N. Y., and Paris Exposition, 1878.

(1) R. G. McC. wishes to know how to
prevent quicksand from coming into the bottom of a
well. A. We think you will have to deepen the well

tight case.

@) J. E. T. asks for a test to determine
the quality or purity of milk. A. Consult SCIENTIFIC
AMERICAN SUPPLEMENT No. 73, p. 1,162.

3) L. A. G. says: In dyeing cotton with
scarletand blue anilines, I find the colors fade and rub
off; can you tell me of something to fusten them that will
not destroy the brilliancy of the colors? A. The cot-
tons are prepared for4 or 5 hours in 24 of their weight
of sumac (or pale myrabolans), working in the cold that
the yellow coloring matter may mnot take on the fiber.
The goods may then be dyed in the aniline color beck,
to which alittle soap has been added. If it is not de-

fied—the goods after treatment with sumac are steeped
for one hour in a zolution of sodium stannate 2} 1bs.,
water 87 quarts. Rinse and dye. Stannate of soda
cannot be safely applied to goods containing wool or
worsted; they seldom escape being more or less black-
ened by it.

(4) W. C. asks how pool or billiard balls are
colored. A. Red: Soak fora few minutes in weak nitric
.acid, and then immerse in a strong infusion of cochi-
neal in aqua-ammonia; or add ammonia water tostrong
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, 11b.; logwood, 2 1bs.; then

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 of acetate of lead, and after drying
immerse in solution of potassinm dichromate. Blue:
Stain green, then dip in strong pearlash solution, or
steep themfor a short time in 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 aqueous solution of gold chloride.

(5) F. G. McC. writes: I am experimenting
in electrotyping, but I donot succeed as I wish. Imake
a solution of sulphate of copper in one vessel, in which
Iplace a sheet of copper. I use aone cell Daniell’s
battery. I join copper in the battery to copper in the
solution, and the zinc pole of the battery to the wax
matrix in the solution, and which hasbeen covered with
plumbago. The copper deposits in crystals; of course
I cannot use it in that shape. Now what remains to be
done? A. The current used is not strong enough; see
that all the conuections are tight and clean; bring the
work closer to the copper anode, which should expose
greater surface than the work; make the bath slightly
acid; then increase yourbattery if necessary.

(6) J. M. L. asks how to dissolve shellac to

make a varnish, other than using alcohol. A. Shellac

solution of borax, and in strong aqua-ammonia; these
solutions have been used as varnishes.

(7) P. A. 8. asks for a recipe fora cement
for mendingleather beiting, or for patching old boots,
etc. A. (1) Melt together equal parts of pitch and gutta
percha; apply hot with pressure. (2.) Dissolve gutta
percha innaphtha to the consistence of cream. See
otherrecipes 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 think it can be done, unless you can place a loose
paperlining in the barrel and ram the material as the
barrel is filled.

9) J. E. L. asks: What will remove greasy
substance that gathers on inside of sink pipes from dish
water, etc.? A. Use occasionally a strong hot solution
of caustic soda.

(10) J. L. asks for a recipe for making
blacking that will raise a polish over oil or grease. A.
Bone-black (best from sugar house filters, dried), 30 1bs.;
sulphuric acid (commercial oil of vitriol), 2 quarts;
strong malt vinegar, 3 quarts; mix and digest; then
add, with constant stirring, coarse brown sugar, 11 1bs.;
molasses (average New Orleans), 30 1bs.; sperm oil, 2
gallons; water,q.8. The ingredients must be well com-
mingled by trituration, and allowed to actupon each
other forseveral days before using.

(11) F. W. R. writes: What should be the

a magneto-electric machine? A. The resistance of the
magnet wire of each instrument should be about equal.

(12) E. A. asks for the cheapest method to
melt horn, and what kind of moulds to use. A. Horn
is softened by boiling water, and while soft may be
moulded by heavy pressure. The moulds used are gen-
erally of zinc, bronze, steel or iron.

(18) J. F. C. desires to know the best cheap
composition to heat and dip knives into §o plate them
bright, sothatacid will not tarnish them. A. A bath
of molten tin covered with tallow has been used.

(14) Y. & O. ask: How can we keep paste,
made of flour with a little alum added, from souring?
A. Add a small quantity of zinc chloride solution or a
few drops of carbolic acid or oil of cloves.

Bliss & Williams, Brooklyn,
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dissolves inwood naphtha (methylic spirit), in stronghot '

resistance of the magnet wire of an electric engine, !
that is to be driven by the electric current, produced by
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"and SPLENDID PERIODICAL, issued once & month,
iforming a complete and interesting Monthly Record
" of all Progress in Science and the Useful Arts through-
"ont the World, Each number contains about ONE
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CAUTION TO THE PUBLIC.

To avoid imposition, purchasers of Waltham watches
will observe that every genuine watch, whether gold
or silver, bears our trade-mark on both case and
movement.

Gold cases are stamped *“ A. W. Co.,” and guarantee
certificates accompany them. Silver cases are stamped
“ Am. Watch Co. Waltham, Mass., Sterling Silver,”

and are accompanied by guarantee certificates, signed '

R. E. Robbins, Treasurer. The name ‘‘ Waltham ” is
plainly engraved upon all movements, irrespective of
other distinguishing marks.

Our movements are frequently taken out of their
cases and placed in spurious ones, and our cases put
upon worthless movements of other makers, thus vitiat-
ing our guarantee, which only covers our complete
watches. Wehave demonstrated by frequent assays that
many gold and silver cases offered in the market are debased
Sfrom 10 to 20 per cent. from the quality they asswme to be.

‘‘ Bighteen carat ”” gold,such as the Waltham cases

are made of, i8 as nearly pure gold as can be made and

be durable. It contains 750-1000 of pure gold, and
250-1000 of alloy.

Sterling Silver (English Govt. standard) contains
925-1000 of pure silver,and 75-1000 of alloy. The Wal-
tham Watches will always be found up to the standard
represented.

For AMERICAN WATCH CO.,

ROBBINS & APPLETON,

General Agents,
NEWwW YORK.
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DOTTED CAFD, BEFORE REBUILDING.
FuLL " AFTER -

"

SAVING = 82 PLR CENT.

BUCKEYE ENGINE CO.
87 LIBERTY 8T.
NEW YORK. .=

The above is reduced from an actual diagram.

THE BUCKEYE AUTOMATIC CUT-OFF

fitted to Throttling Engines at moderate cost. Increased

power, high economy, atsolute regulation guaranteed.
Estimates furnished on descri?tion.

BUCKEYE ENGINE CO., 87 Liberty St., New York.

NEW TOOLS, LATHES AND SAWS.

H. P. Acme Engines; Snyder’s Little Giant Engines. |

1
Send for illustrated catalogue, 140 pages, 3c. stamp.
JACKSON & TYLER, Germgn t..'Baltimoxl')e, Md.

EVERY VARIETY OF
Small Screws, Caps,
Studs, etc., made to order.

R. WOODMAN,
50 Sudbury St., Boston, Mass.

FOR SALE.—A SELF-INKING PRINT-
Press, size of chase 4x6; 10 Amateur Fonts of Tygfs;
20,

in,

a Eead Cutter and materials. Cost $70; will sell for

Type and Lead Cutter, without press and materials,
A.J.B., 24 Tenbroeck Place, Albany, N. Y.

LANSDELL'S PATENT. STEAM SYPHON

ANSDELL « S
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WELDLESS STEEL TUBING,
S.Lenc. 4 FLercher St New York.
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The Army of the Republic:

ITS SERVIOES AND DESTINY,
BY HENRY WARD BEECHER.

An Oration at the Re-union of the Army of the Poto-
mac, at Springfield, Mass., June 5th, comprising Christian
Union Extra No. 12.

Price 10 Cents.
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27 Park Place,N.Y.
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% | Eclipse Engine

Furnishes steam power _for all
Agricultwral purposes, Driving
Saw Mills, and for every use
where a first-class and eco-
74 nomical Engine is required.
f| Eleven _first-class
awarded, including
al, 16. Refer to No. 17, issue of
7, No. 14, issue of 78,01 SCI-
T ENTIFIC AMERICAN,for Edi-
> torial illustrations.

¥FRICK & CO., Waynesboro, Franklin Co., Pa.
‘When you write please name this paper.
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]BLAKE'S STONE AND ORE BREAKER AND CRUSHER.

First Premium wherever
A NEW SIZE FOR

_ usersof such will be held accountable.

For breaking hard and brittle substances to anﬁ size. Endorsed by the leadin
Manufacturing, and Railroad corporations in the

exhibited, and hundreds of testimonials of the highest character.

PROSPECTING AND LABOR )

0% ALL STONE CRUSHERSnot made or licensed by us, containing vibratory convergent jaws

actuated by a revolving shaft and fily-wheel, are infringements on our patent,and makers and

. d Mining,
United States and Foreign Countries.

ATORY USE.

Address

BLAKE CRUSHER COQ., New Haven, Conn.

Telephones.

How to make and adjust them. Send stamp for full
| description and all _needed instructions, with prices of
MAGNETS, FINE WIRE, BOBBINS, ETC. ONE PAIR
FIRST-CLASS TELEPHONES complete, except dia-
, phragms, sent to any address uﬁon receipt of $5.00.
! g H. BUNNELL, Electrician, 112 Liberty St., New York.
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HE UNION IRON MILLS, Pittsburgh, Pa., Manu-
facturers of improved wrought iron Beams and
Girders (patented).

The great fall which has taken place in the prices of
Iron, and especially in Beams used in the construction
of FIRE PROOF BUILDINGS, induces us to callthe spe-

cial attention of Engineers, Architects, and Builders to

the undoubted advantages of now erecting Fire Proof
i structures; andb{lreferenceto pages52& 54 of our Book
of Sections—which will be sent on application to those
contem(})lamﬁgé.he erection of fire Broofbuildin s—'I'"HE
COST CAN ACCURATELY CALCULATED, the
cost of Insurance avoided,and the serious lossesandin-
terruption to business caused by fire; these and like con-
. siderations fully justify any additional first cost. It is
believed, that, were owners fully aware of the small
difference which now exists between the use of Wood
and Iron, in many cases the latter would be adopted.
‘We shall be pleasedto furnish estimates for all the Beams
complete, for any specific structure,so that the difference
in cost may at once be ascertained. Address
\ CARNEGIE, BROS. & CO., Pittsburgh, Pa.
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[ ls H 'T)
Little Ciant
STEAM ENGINE,
For Farmers, Machinists,
Printers, and alt requiring
Light Power.

Sizes from One to Six H. P.
Prices for Engine and Boiler
complete, from $150 to $450.
‘We make the Strongest Boiler
and the Best Engine in the
country. Call at our Factory
and examine, or send for free
o\ Illustrated and Descriptive
Catalogue.

SNYDER BROS.,
94 Fulton St., New York.

MACHINERY AT VERY LOW PRICES.
2d hand Lathes, Drills, Planers, Hand Tools for Iron
Work. new Woodworth Planing Machines, Resawing,
Tenoning, Moulding Machines, Scroll Saws, Portable
Steam Engine. HERBERT BLOSSOM. Matteawan, N. Y.

SPARE THE CROTON AND SAVE THE COST.

‘Driven or Tube Wells

! furnished to large consumers of Croton and Ridgewood
| Water. .ANDREWS & BRO., 414 Water St., N.Y.,
who controlthe patentforGreen’sAmerican DrivenWell.

Improved

HOISTING
_ ENGINES.

WA Speedwell Iron Works,

! ESTABLISHED 1801.

Oflice 96 Liberty St., N. Y.
P. 0. Box 213%.

can be grown on the smoothest face in a

H ISKERS few weeks by the use of INCINO, 2 New

discovery. One bottle Free. Send stump for particulars.

INCINO CO., 264 Malin St., Cincinnati, Ohio.

Pond’s Tools,

Engine Lathes, Planers, Drills, &ec.

Send for Catalogue. DA VID W. POND, Successor to
LUCIUS W. POND. Worcester, Mass,

i $ 3GOL]) PLATED WATCHES. Cheapest

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

PATENT MINERAL WOOL.

Entirely Fireproof, undecaying, and the best non-con-
ductor of heat, cold, or sound. ﬁlezlm{gr than hair-felt.

D. EL S,
P. 0. Box 4461 Broadway, N. Y.

Steel Name Stamps.

N. Y. STENCIL WORKS, 87 Nassau St., N. Y.

$1200 3

65 MIXED CARDS, with name, 10c. and stamp.
Agent’s Outfit, 10¢ L. C. COE & CO., Bristol, Ct.

Lathes, Planers, Shapers
Drills, Bolt and Gear Cutters, Milling Machines. Special
Machinery. E.GOULD & EBERH RDT, Newark, N. J.
5 Best Mixed Cards, with name, in case, 13c., or 25
e no 2 alike, 10c. Outfit 10c. Dowd & Co., hristol. Ct.

The George Place Machinery Agency

Machinery of Every Description.
121 Chambers and 103 Reade Streets, New York.

Salary. Salesmen wa nted tosellour
Sta ple Goods to dealers. No peddling.
Ex; paid. P mpl

ment. address S. A. GRANT & Cd..
2, 4, 6 & 8 Home St., Cincionati, Q.
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THE TRIBUNE

UNEXAMPLED PREMIUM!
CET THE BEST.

Webster's Great Unabridged Quarto Dictionary.

THE LATEST AND BEST ($12) EDITION, containing 3,000 ILLUSTRATIONS and COLORED PLATES.

SENT TO ANY ONE

%16 for Eight One-Year Subscriptions to THE WEEKLY ; or

830 for Ten One-Year Subscriptions to THE SEMI-WEEKLY ; or

$10 for a Single Five-Years’ Subscription, inadvance, to THE WEEKLY; or

$15 for a Single Five-Years’ Subscription, in advance, to THE SEMI-WEEKLY.
—_— %

The Popular Approval of this Premium has been something utterly Unprecedented.

[ THE TRIBUNE is now delivering the

NINTH THOUSAND

" ofthese GREAT QUARTO DICTIONARIES to subscribers who have fully complied with its terms.
out of the whole number has expressed himself dissatisfied with the result. All express two feelings—amazement

and gratitude.
Address

Not one man

New York City.

BRADFORD MILL CO,

Successors to Jas. Bradford & Co.
MANUFACTURERS OF
French Buhr Millstones,
Portable Corn & Flour Mills,
Smut Machines, etc.
Also, dealers in Bolting Cloths and
GeneralMill Furnishing.

4 Ofice & Factory,168 W.2d 8t,
CINCINNATI, O.
J.R.Stewart,Pres. W.R.Dunlap,See,

SENT 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 Prob-

0 PRICE-LIETS

lems of the kind, with numerous Formula. Contained |

in SCIENTIFIC AMERICAN SUPPLEMENT No.
grkie 10 cents. To be hadat this officeand of all news-
ealers.

PATENTS SOLD.

For terms, address EUROPEAN and UNITED STATES
PATENT EXCHANGE, 200 Broadway, N. Y. Box 2801.

|

THE TRIBUNE,
Au.Monc‘ﬁ: ﬂ‘:ﬁgsExpenses
St fi5e, (IGARD

SxLESMEN
WANTED 94 29 it tiARS

3. STAMP to
insure answer. 8. FOSTER
FAGLE FOOT LATHES,
Improvement in style. Reduction i
grices April 20th. Small Engine Lathes,
lide Rests, Tools, ete. Also Scroll an
Circular Saw Attachments, Hand Plan-
ers, etc. Send for Catalogue of outfits
for Amateurs or Artisans.
WM. L. CHASE & CO.,
95 & 9t Liberty St., New York.

THE DRIVEN WELL.

Town and Count ivileges for making Driven
Welv{s arrxld sellingy icenses under the established
American Driven Well Patent, leased by the year
to responsible parties. by

WM. D. ANDREWS & BRO.,
NEW Y

23 NEW YEAR CARDS, with name, 2c. 25
Extra Mixed, 10c. Geo.I.Reed & Co.,Nassau,N.Y.

15 2gs JE=E
WARRANTED

NFBURNHAM,YORK, PA,

5250 HEALD, SISCO & CO.S
¢ “RELIABLE” 20 Horse Power,
Stationary, Horizontal, Double-crank Steam Engine.
Complete with Judson Governor, Boiler-feed Pump,
‘Water Heater, etc. Best and cheapest in the world, and
fully guaranteed. HUNDRED AND FIFTY
DOLLARS. Send for circular to
HEALD, SISCO & CO., Baldwinsville, N. Y.

TURBINE WATER WHEELS.

New pattern. Increased percentage of power
_ ﬁveu. Estimates given on all kinds of Mill
achinery.

0. J. BOLLINGER, York, Penn.
BIG PA

to sellour Rubber Printing Stamps. Samples
free. Taylor Bros. & Co., Cleveland, O.

, SAFETY HOISTING

Machinery.

OTIS BROS. & CO., No. 348 Broadway, New York.

i
!
{

J

B

D

ORK.
ENTELMARCEDANT

RERSOF=> &‘

MANUFACTURE RS S PERIOR S
(UMVERSAL WOOD WORKERSH
<“BAND $aws.scrotL SAWS ¢
PLANING & MATCHINC MACHINES
-~} UNIVERSAL HAND JOINTERS 4.
MOlDINC.DOV{TAILINC.BORINC.FRI[ZINC,SHAPIINC &
= NG MACHINES. PLANER KNIVES & Mpgp
O AMILTON,OHIO. .
T, EBHIGH UNIVERSITY.—Tuition Free.

CIVIL, MECHANICAL and MINING ENGINEERING;
CHEMISTRY and METALLURGY ; FULL CLASSICAL IN-
STRUCTION ; FRENCH and GERMAN ; ENGLISH LITERA-
TURE; INTERNATIONAL and CONSTITUTIONAL LAW;
PSYCHOLOGY and CHRISTIAN EVIDENCES.

For Registers address
The Rev. John M. Leavitt, D.D,, President, Bethlohem, Ponna,

Birs

ENGLAND.—Merchant, with established agencies in
best towns, is open to treat with patentees and others.
C. D., 46a Union Pasgage, Birmingham, England.

MINTON’S TILES.

Art, Decorative and Flooring. Remit 9 cents posmgerfor

circulars. Anderson Merchant & Co.,53 Broadway, N.Y.

© 1878 SCIENTIFIC AMERICAN, INC.

‘Improved Slide Valve for Steam Engines.
i Gives fully a third more and steadier power, with less
fuel. May be placed on any engine. T'wo hundred in
use. Rightsforsale. J.F. Tallant, Burlington, Iowa.

QIAMONG SELF CLIMP PAPERCUTIER
e i e A i
%05 sheTy EVEVATORSHONARY) s <)
= HOWARDVRON WORKS BUFFALO _NEW YORK |

I PATENT MODELS MADE TO ORDER BY J. NITSCH,
256 South 8th Street, Philadelphia.

|1New and Improved!!
Engraving Process!!!

Perfect Substitute for Wood-Cuts.

P 2
3 g
2 )¢ 03 DuaneSt. Newlork. ) 2
o iy ik
% :n °fdi:ted - in hard Type Metal ‘ Seﬂlustrate :
I —FOR~— .

£ @ﬁi{w ‘NeWSpaper&Book farC;raU’ar =
) il llustration, Z
< MUCH CHEAPER ™ THAN WOODCOTS &

State where you saw this.

“The 1876 Injector.”

Simple, Durable, and Reliable.
valves.

Requires no special
Send for illustrated circular.
WM. SELLERS & CO., Phila.

ACENTS, READ THIS.

‘We will pay Agentsa salary of $1C0 per month, and
expenses, to sell our new and wonderful inventions.
Address SHERMAN & CO., Marshall, Michigan.

ASS GOODS
ILDER'S.
L .FEEDSERS 8¢

Shafts, Pulleys, Hangers, Ete.

Full assortment in store for immediate delivery.

WM. SELLERS & CO,.,
79 Liberty Street, New York.

Baker Rotary Pressure Blower,
v . (FORCED BLAST )
Warranted superior to any
other.

WILBRAHAM BROS.
2318 Frankford Ave.
PHILADELPHIA,

DYSPEPSIA. BY Dr. C. F. KUNZE

Symptoms. Appetite Diminished. Stomach Digestion
much sglower than Normal. Constipation. Symptoms
in Children. Chronic Cases. D spe(i:sia. as caused by
toomuch Food ; by Indigestible Food; by General De-
rangement; by Altered Conditions o

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 SCIEN-
TIFIC AMERICAN SUPPLEMENT No. 129. Price10cents.
To be had at this office and of all newsdealers.

CAREY’S PATENTED

Innervation.

COMBINATION NEEDLE.
! nésals and ihroaq

| cutter combined. The
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-
_vices for cutting the
nread have discon-
combination needle.

™

! tinued their use after trying tue

| Sewing machine companies who wish the exclusive con-
trol of their own needle with the cutter, and general
[ agents of sewing machines,
on application to the
DOMESTIC NEEDLE WORKS CO.,
Middleborough, Mass.

JENNINGS” WATER CLOSETS

will be supplied with samples

Seno For CirouLar
NEW  York

Prices Repucen
94 Bexman - STREET

Can I Obtain a Patent?

This is the first inquiry that naturally occurs to every
author or dizcoverer of a new idea or improvement. The
quickest and best way to obtain a satisfactory answer,
‘ without expense, is to write to us (Munn & Co.), de-
scribing the invention, with a small gketch. 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 consult us in re-
gard to obtaining patents are cordially invited to do
s0. We gha'l be happy to sce them in person at our
office, or to advize 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 Security 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. I'lease 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 occurred, and is not likely to oc-
cur. All business and communications intrusted to us
are kept secret and confidential.

Address MUNN & CO.,
Publishers o f the SCIENTIFIC AMERICAN,
37 Park Row, New York.
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Scientific dmevican,
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@w’wmmmmw,

Insule Pnze, each insertion = = = 7 53 cents a line,
Back Page, each insertion === $1.00 a line.
(About eight words to a line.)

Bwravings may kead advertisements at the same rate
per line, by measuremepl, as the letter press. Adver-
tisements must be received at publication office as early
as Thursday morning to appear in next issue.

W.JCHNG

TS

f’h
LIQUID PAINTS, ROOFING, BOILER COVERINGS,
Steam Packing, Sheathlngs, Fire Proof Coatings, Cements,

SEND FOR SAMPLES, ILLUSTRATED PAMPHLET AND PRIGCE LIST,

H.W.JOHNS M’F’G Co., 87 MAIDEN LANE, N.Y.
Prints la-

'\' H E
EIYIeryOMM %?r?s,s“
IS Wn For business, pleasure, young or old
Printer!

Catalogue of Presces, Type, Fic.,
fm 2 stamps. RELSEY & Co

Meriden, Coxln

VALUABLE PATENTS For Sale.
No. 199,991. Feb. 5th, 1878.)

Pearson’s Im rovements in Wax-Thread (Lock Stitch)

Sewing Machines. For Boots, Saddlery,and Mill Bands.

Offers forabove for the States and Canadato be sentto
PluAR\OV & CO., (,hadwwk St Leeds, Enu and

‘kz Lsm

STAI}LIS}IED 1844,

JOSEPH C. TODD

ENGINEER and MACHINIST. Flax, Hemp, Jute, Rope.
Oakum and Bagging Machinery, Steam Engines, Boilers,
etc. T also manufacture Baxter’s New Portable Engine
of 1877. Can be seen in operation at my store. A one
horse-power, portable engine, complete, $125; two horse-
ower, $225; two and a half horse-power, $2.;J three
orse-power, $215. Manufacturcd exclusively by

J. C. TODD,
10 Barclay St., New York, or Paterson, N. J.

UPRIGHT DRILLS

SEND FOR
GIRGULAR

Mill Stones and Corn Mills.

We make Burr Millstones, I’ortahle Millg, Smut Ma- |
chines, Packers, Mill Picks, Water Wheels, Pulleys, and
Gearmg, speclally a.dapted to Flour Mills. Send for

catalogue.
J. T. NOYE & SON, Buffale, N. Y.

CAMERON
Steam Pumps

For Mines, Blast Furnaces, Rolling
ills, Oil Refineries, Boiler

Feeders, &e.
For Ilustrated Catalogue and Reduced Price Listsendto
Wm ks, Foot Eust 23(1 !L., 1\ew York.

Steam Engines, Boilers
AND CIRCULAR SAW MILLS,

Special inducements on Roilers to
Engine Builders. All sizes from 10
t060 H P. carried in stock.
Prompt shipments a specialty.
Send for catalogue.

A, an
46 Courtlandt 8t., N. Y.

PORTLAND CEMENT.

ROMAN & KEENE’S. For Walks, Cisterns. Founda-

tions, Stables, Cellars.Brldges,Resarvou's. Breweries, etc.
Remit 10 cents for Practical Treatise on Cements.

S.L. MERCHANT & Co., 53 Broadway, New York.

Srientific dmerican,

The Most Popular Scientific Paper in the World,
THIRTY-THIRD YEAR.

Only $3.20aYe including Postage. Weekly.
62 Nmnbcls a Year.

This widely circulated and splendidly illustrated
paper is published weekly. Every number contains six-

H.BICKFORD (nernpat O}

BOILER COVERINGS.

SAVE 10 TO 20 PER CENT.
THE CHALMERS SPENCE CO., Foot East 9th St., New York.

ITHE TANITE CO..
STROUDSBURG, PA.

EMERY WHEELS AND CRINDERS.
GEO. PLACE, 121 Chambers St., New York Agent.

An assortment of

WOOD-WORKING MACHINERY

made by Richards, London & Kelley (dlssolved), also, a
number of first-class MACHINE TOOLSS (nearly as
good as new) of Philadelphia construction, on hand and
for sale. Forlist or inspection of machines and esti-
mates, apply at the works of JOHN RICHARDS & CO.

22d and Wood Sts.,, Philadelphia, manufacturers of
Standard Gauges and other Implements.

A % LARY & MOEN
GTE RE ESCRIPTION gy, @
234 W.29.5T.. E\IER 2 EELSPRINGS NENYORK 1Y
MACHINISTS’ TOOLS.

NEW AND IMPROVED PATTERNS.
Send for new illustrated catalogue.
&e.

Lathes, Planers, Drills,

NEW HAVEN MANUFAC IF'URING CO.,
New ]Iaven, (‘onn.

Steel Castings,

|

teen pages of useful information, and a large number of :

original engravings of new inventions and discoveries, \

representing Engineering Works, Steam Machinery,
New Inventions, Novelties in Mechanics, Manufactures,
Chemistry, Electricity, Telegraphy, Photography, Archi-
tecture, Agriculture, Horticulture, Natural History, etc.

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

Terms of Subscription.—One copy of THE SCIEN-
TIFIC AMERICAN will be sent for one year-52 numbers—

postage prepaid, to any subscriber in the United States )

or Canada, on receipt of three dollars and twenty
cents by the publishers; six months, $1.60; three
months, $1.00.

Clubs.—One extra copy of THE SCIENTIFIC AMERI-
cAN will be supplied gratis for every club of five subscribers
at $3. 0 each; additional copies at same proportionate.
rate. Postage prepaid.

One copy of THE SCIENTIFIC AMERICAN and one copy
of THE SCIENTIFIC AMERICAN SUPPLEMENT willbe sent
for one year, postage prepaid, to any subscriber in the
United States or Canada, on receipt of seven dollars by
the publishers.

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

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

To Foreign Subscribers.—Under the facilities of
the Postal Union,the SCIENTIFIC AMERICAN isnow sent
by post direct from NewYork,with regularity,tosubscrib-
ers in Great Britain, India, Australia, and all other
British colonies; to France, Austria, Belgium, Germany,
Russia, and all other European States; Japan, Brazil,
Mexico, and all States of Central and South America.
Terms, when sent to foreign countries, Canada excepted,
$4, gold, for SCIENTIFIC AMERICAN, 1 year; 9, gold, for
both SCIENTIFIC AMERICAN and SUPPLEMENT for 1
year. This includes postage, which we pay. Remit by
postal order or draft to order of Munn & Co., 37 Park
Row, New York.

From ¥ to 10,000 1bs. weight, true to pattern, sound and

solid, of unequaled strength, toughness and durability.

An invaluable substitute for foligmgs or cast-iron re-
uiring three-foldstrength. Send for circular & price list
HESTHR STEEL CASTINGS CO., Evelina St., Phila, Pa.

* LEFFEL WA WHEELS,

With recent improvements.
Prices Greatly Reduced.
7000 in successful operation.
FINE NEW PAMPELET FOR 1877, s
Sent free to those interested
James Leffel & Co,
Springfield, O.
109 Libertv St., N. V. City.

OGARDUS PATENT UNIVERSAL ECCEN-
TRIC MILLS—For (grlndmg Bones, Ores‘, Sand, Old
Crucibles, Fire Clay, (fuanos, Oil Cake, Feed, ﬁ‘orn.
Corn and Cob, Tobacco, Snuff, Sugar, ‘!alti, Roots,
ices, Coﬂ’ee, Cocounut Flaxseed, Asbestos, Mica,

ete., and whatever cannot be ground by other mills.
Also for Paints, Printers’ Inks, Paste Blacking, etc.
JOHN W. THOMSON, successor to_J AMES BOGAR-

DUS, corner of White and Elm Sts., New York.
For showm heat of

P romet’ers' Ovens, Hot last Pipes
Bmler Flues, Ql‘l,?erhented Steam, Oil Stil s, &e.
HENR BUL{LEY, Sole Mamufacturer
149 Broadway, N. Y

BURR MILLS

For the best Vertical and Horizon-
\ tal French Burr Grinding Mills,
)i Portable Flouring Mills, and Mill
Machinery, address the Manufac-
turer and Paten tee,

C. C. PHILLIPS,
4048 Girard Avenue,
PHILADELPHIA.

FRIEDMANN’S PATENT

INJECTORS and EJECTORS

Are the Most Reliable and Economical

BOILER FEEDERS
And Water Conveyors

IN EXISTENCE.
MANUFACTURED EXCLUSIVELY BY.

NATHAN & DREYFUS,
NEW YORK.

Also Patent Oilers and Lubricators.
Send for Lntalogue.

Bound Volumes

OF THE

@@\

Sclentific American.

At present, 1 have on hand the following bound
Volumes of the SC1ENTIFIC AMERICAN, which I will sell
at §1.00 euLh either smgly or by the quanmty

T OLDSERIES. | NEW SLRILS H NEW SERIES.
i Vol.11....1 Copy. Vol. 1.. 1C0p1es Vol 15.. 3 Copies.
“ 8.1 M wl gl 16..2 ¢
A I R N T
w1008 o« |l 58w
T

Vols. of the Old
Series contain one
year’s numbers,
and the New Se-
ries six months.

The books will besent by express on recexptr of price
Address all communications to
JOHN EDWAR
% 0. Box 77.3, I\ew York.

DROP HAMMERS AND DIES, FOR

workmf Metals, &c.

The STILES & PAKER PRESS co.,
Middletown, Conn.

PUNCHING
PRESSES

Machines for Electro-plating, Electrotymng Klectrie
Light, etc., in addition to testimonials in our Catalogrue
of Jan. 1. We beg to refer to the following houses-
V[ERIDFN BRITANNIA Co.; RUSSELL & ERWIN M'F’G CO.
REED & BARTON; HALL 'ELTON & Co.; RICHARDSOX,
BoYNTON & CO.; JACKSON & CO.; STANLEY
WORKS; ROGERS CUTLERY C0.; CHAS. ROGERS BROS.;
EDWARD MILLER Co.; MIT(‘HF‘LL VANCE ’0.; NOR.
WALK LockK Co.; HAYDE\I GERE & Co.; DOMESTIC
SEWING MACHINE CO ; EBERHARD FABER:J 08. DIXON
CRUCIBLE CO.; MUMFORD & HAN SON} FAGAN & Sov,
and over 200 others. Outfits for Nx(‘mL, SILVER,
BRONZE, Plating. etc. The two highest CENTENNIAL
AWARD s, and the CENTENNIAL GOLD MEDAL of Ameri-
can Institute. Prices from $123 to $500.

CONDIT,HANSON & VAN WINKLE
Sole Agents INEWARK,NJ. '

ICE AT $1.00 PER TON.
The PICTET ARTIFICIALICE CO,,

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

© 1878 SCIENTIFIC AMERICAN, |

SHEPARD’S CELEBRATED
2450 Screw Cutting Foot Lathe,

Seroll, Circular and
Drills, Dogs, Calipers, ecc.

artisans.
H. L. SHEPARD & CO.,
88, 90

i Foot and Power Lathes, Drill Presses,
Band Saws, Saw
Attachments. Chucks, Mandrills, Twist
send for
catalogue of outfits for amateurs or

ROCK DRILLING MACHINES
AIR COMPRESSORS.

MANUFACTUREDBY B0 eicuRock Drie Co.
SEND FOR PAMPHLET. FITCHBURG MASS.

STEAM PUMPS.
HENRY R. WORTHINGTON,

0 & 92 Elm St.
Cincinnati, Ohio.
TU ADVERTISERS i
free to all ap-
» plicants who

do any newspaper advertising, the THIRD EDITION of

YER & SON’S MANUAL
FOR ADVERTISERS. 160 8vo. p}) More complete
than any which Lave preceded it. Gives the names,
circulation, and advertising rates of several thousand
newspapers in the United States and Canada, and
contains more information of value to an advertiser
than can be found in any other publication. All lists
have been carefully revised, and where practicable
prices have been reduced. The special offers are
numerous and unusually advantageous. Be sure to ’x
send for it before spendmg any money in news aper

advertising. Address N. AY.
ADVERTISING AGENTS, Times Building, Pluladelphm.

THE PEERLERS
Portable Steam En-
gine, for Agricultur-
al and other pur-
poses, from 6 to 10
horse power, and
Domestic Semi-port-
- able Engine, 2 and 4
horse power. Noth-

“prlce Send for de-
. “sceriptive  catalogue
and price list to
¥.F.&A. B. LANI)IQ Manufacturers,
Cherry Street, Lancaster, Pa.

LAP WELDED CHARCOAL IRON
Boiler Tubes, Steam Yipe, Light and Heavy Forgings,
Engines, Boi]ers Cotton Presses, Rolling Mill and Blast

Furnace Work
READING ]R(N\Y WORKS,
261 South Fourth St., Philn.

Wood-Working Machinery,

Such as Woodworth Planing, Tonguing, and Grooving
Machines, Daniel’s Planers, Richardson’s Patent. Lu.
proved 'T'enon Machines, Mortmmg Moulding, and
Re-Saw Machines, and ‘Wood-Working Machinery gene-
rally. Manuf&cture ];
WITHERBY., RUGG & RICHARDSON,

26 Sallsburﬁ btreet W orcester, M’ass

(Shop formerly occupied by

and Shapel Diamond Carbon Points, indispensable for
Truing Emery Wheels, Grindstones, Hardened Steel
and Paper Calendar Rollers, Drilling, Planing, Moulding
and bawmg stone. J. DICKINSON, 64 Nassau St., N. Y.

LACKERY VA]tNlSIlES, WHITE SHELLAC.

W. ZINSSER & CO., 197 William St., N. Y
MANUFACTURERS SUPPLY STORE.
Azents for U. S. Sahcshc Acid \Vorks.

THE “ACME.”

A regular thorough made En-
gine Lathe. Swings 7 in., turns
19 in., is back geared and cuts
Screws from 4 to 64 threads per |
inch. R~ Send 3c.stamp for Cir-
cular and Price List of Lathe and
3 Small Tools, to

W. DONALDSON,
Manuf’r Aemme Lathe,
2d & Cent’! Ave., Cincinnati. ©.

MPORTANT FOR ALL CORPORATIONS AND
MANF'G CONCERNS.—Buerk’s Watch=-

man’s Time Detector. capable of accurately con-
trolling the motion of a watchman or patrolman at the
different stations of his beat. Send for circular.
J.E.BUERK,P.0. Box 979, Boston.Mass

N.B.—The sultagmnst Imhaeuser & Co of New York,
was decided in my favor, June 10, .
assessed against them Nov. 11, 187, for sellmg contrary
to the order of the court. Persons buying or using
clocks infringing on my patent will be dealt with ac-
cording to law.

RISDON’'S IMPROVED
TURBINE WATER WHEEL

N Yielded at the test of Turbines at Centen-
nial Fxposmon the best results at all stages
jof gate. Scnd for circular to

T. H. RISDON & CO.,
i Mt. Holly, N. J.
¥ Manufacturers of MILL MACHINERY. .

MANUFACTURE OF BESSEMER STEEL
and Steel Rails as pursued at the works of Messrs.
Brown, Bayley & Dixon, Shefficld. By C.B. HOLLAND.
A valuable and instructive paper.
and Steel Institute. With Five illustrations: the Plant;
the Cupolas, Converters, the Ingot Pit, Blowing En.
ines, Hydraulic Machinery, etc. Hot Blast; Mode of
;QVorkmg Improved: Manufacture of Steel Rails. Con-
tained in SCIENTIFIC AMERICAN SUPPLEMENT, No
1:24. Price 10 cents. To be had at this office and of ali
ewsdealers.

PATENT

(OLD ROLLED
SHAFTING.

The fact that this shafting has 75 per cent. greater
strength, a finer finish, and is truer to gauge, than an;

otheriguserendersit undoubtedly themost economic:
We are also the sole manufacturers of the CELEBRATED
COLLINS’ PAT.COUPLING, and turnish Pulleys, Hangers,

ete., of the most approved stgles Price list mailed on
apolication to ES & LAUGHLINS,
Try Street, 2d and 3d_Avenues, Pittsburgh Pa
190 S. Cana] Street, Chicago, Ill., and Milwaukie.
0= 3tocks of this shaftmg&m store and for sale by
FULLER, DANA & FITZ, Boston, Mass.
GEO. LBracs & €O.,121 Chambers 8t., N. Y.

PERFECT -

NEWSPAPER FILE

The Koch Patent File, for preserving newspapers,
magazines, and pamghlots has been recently improved
and price reduced. Subscribers to the SCIENTIFIC AM-
ERICAN and SCIENTIFIC AMERICAN SUPPLEMENT can be
supphed for the low price of £1.50 by mail, or $1.25 at the
office of this paper. Heavy board sides ; ; inscription
#“SCIENTIFIC AMERICAN, % in gilt. Necessary for
every one who wishes to preserve the paper.

Address
MUNN & CO.,

Publishers SCIENTIFIC AMERICAN.

NC.

A fine was

Read before the Iron |

239 Broadway, N. Y. 83 Water St., Boston.

THE WORTHINGTON DUPLEX PUMPING ENGINES FOR
, WATER WORKS—Com pound, Condensing or Non-Con-
i densing. Used in over 100 Water-Works Stations.

STEAM PUMPS—Duplex and Siagle Cylinder,
WATER METERS. OIL METERS.

Pri lces L'n gely Rednced.

”ATSUNS NON CHANRERBLE 0P LATHE 143 “”mﬁ
ey TS R RGE R gD St S RO STy

| HARTFORD

- STEAM BOILER

Inspection & Insurance
COMPANY.

W.B.FRANKLIN V. Prest. .M. ALLEN, Prest.
1. B. PIERCE. S¢cy.

7\ Model Engines.

Complete sets of

CASTINGS

for making small

Model steam Engines 1 1-2 in. bore, 3in. stroke, price, $4;

ditto 2 in. bore, 4 in. stroke, price, $10, same st tyle as cut,

Eureka Foot Lathes only 15 Dollars. Gear Wheels and

! Parts of Models. All kinds of Small Tools and Materials.
Illustrated Catalogue ¥ree. GOODNOW & WIGHT-
. MAN, 176 Washington Street, Boston, Mass.

1
“’OODW ORTH SURFACE PLANERS, §125. Planers
and Matchers, §350. 8. C. HILLS 78 Chambers
Street. New York.

TIVES Wy

‘:g

CAVEATS, COPYRIGHTS, TRADE
MARKS, ETC.

Messrs. Munn & Co., in connection with the publica-
tion of the SCIENTIFIC AMERICAN, eontinue to examine
- Improvements, and to act as Solicitors of Patents for
| Inventors.

‘In this line of business they have had OVER THIRTY

‘ YEARS' EXPERIENCE, and now have unequaled facilities
* for the preparation of Patent Drawings, Specifications,

| and the Prosecution of Applications for Patents in the

| United States, Canada, and ForeignCountries. Messrs.
| Munn & Co: also attend to the preparation of Caveats,

, Trade Mark Regulations, Copyrights for Books, Labels,

: Reissues, Asgsignments, and Reports on Infringements
of Patents. All-business intrusted-to-them is done
with special care and promptness, on very moderate
terms.

We send free of charge, on application, a pamphlet
containing further information about Patents and how
to procure them; directions concerning 'rade Marks,
Copyrights, Designs, Patents, Appeals, Reissues, In-
fringements, Assignments, Rejected Cases, Hints on
the Salc of Patents, etc.

Foreign Patents.—We also send, free of charge, a
Synopsis of Foreign Patent Laws. showing the cost and

‘ method of securing patents in all the principal coun-
tries of the world. American inventors should bear in
mindthat, as a general rule, any inventicn that is valu-
able to the patentee in this country is worth equally as

imuch in England and some other foreign countries.

‘vae patents—embracing Canadian, Englich, German,

1 French, and Belgian—willsecure to an inveutor the ex-

i 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.

i Copies of Patents,—Persons desiring any patent
issued from 1836 to November 26. 1867, can be supplied
with official copies at reasonable cost, the price de-

! pending upon the extent of drawings and length of

‘ specifications.

! Any patent issued since November 27, 1867, at which

i time the Patent Office commenced printing the draw-

- ings and specifications, may be had by remitting to

this office $1.

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

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

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

Address
MUNN & CO.,

Publishers SCIENTIFIC AMERICAN,
37 Park Row, N. Y.

BRANCH OFFICE—Corner of F and T*h Streets,
Washington,D. C.

\HE * Scientific Amecrican” is printed with CHAS.
ENEU JOHNSON & CO.’S INK. Tenth and Lom-
oard Sts., Philadelphia, and 59 Gold St., New York.






