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THE ORIGINAL REIS TELEPHONE., : Paddock to make an exact drawing of this interest- | attempted to transmit speech, or to reproduce the
In the summer of 1884 the counsel of the Overland |ing instrument, which is shown on this page. ‘“ quality ” of sounds, it is interesting torecall, in con-
Telephone Company obtained from Professor Silvanus| -Of course in the state of our patent law the public | nection with this old telephone, the very words he
P. Thompson, in London, the identical transmitter | use of such an instrument abroad would not be suffi-| used in the lecture at which he exhibited it. He began
and receiver exhibited and used by Philip- Reis in | cient, in itself, to defeat Bell's subsequent patent. But | by saying: ‘‘ The extraordinary results in the field of
his lecture before the Physical Society: of Frankfort, | in the yearly report of the Physical Society for 1860-61, | telegraphy have probably often raised the question if
in 1861. These instruments were o - it might not bé possible to transmit
received by Professor Thompson speech itself to a distance.” And
from Dr. Theodore Stein, of Frank- after a lucid discussion of the nature
fort; and in order to verify their of sound and the theory of vibra-
genuineness, the testimony of Dr. tions, he went on to say: ‘ As soon,
Stein was taken, and he proved then, as it is possible to produce.
that they were given to him by anywhere and in any manner vibra-
Professor Bottger in 1862, who as- ~ tions whose curves shall be the
sured him that they were produced same as those of any sounds or
and used by Reis at the meeting of combination of sounds, we shall
the Society. Dr. Stein kept them receive the same impression as
in his possession until 1882, when that ‘sound or combination of
he delivered them to Professor sounds would have produced. With
Thompson. During some recent ex- the above principles as a founda-
periments with reproduced forms tion, I have succeeded in cotruct-
of Reis telephones, made by Pro- ing an apparatus with which I am
fessor J. R. Paddock, of the Ste- enabled to reproduce the sounds of
vens Institute, this original tele- various instruments, and even, to
phone was submitted for examina- a certain extent, the human voice.
tion. Professor Paddock, assisted Itis very simple, and by means of
by Mr. E. W. Smith, a skillful the figure will be easily understood
operator, long employed in the - from the following explanation.”

use of Bell telephones, had ob- He then gives a drawing of this
tained such remarkable results transmitter, and follows it with a

that he determined to test this careful description of the entire-in-
original instrument. It was nearly strument and the mode of its
twenty-five years old, and some- operation. . And then, with his
what battered, but all its parts characteristic caution and modesty,
were perfect except one of the he adds: * Hitherto it has not been
wooden supports of the needle; and possible to reproduce human speech
Professor Paddock and Mr. Smith with a distinctness sufficient for
soon succeeded in proving that, : every one. The consbnants are for
without any change or addition Fig. 1.—AN ORIGINAL REIS TRANSMITTER—FULL SIZE. the most part reproduced pretty
whatever except a single wooden distinctly, but the vowels, as yet,

The body of the transmitter consists of a block of wood pierced by a conical hole, over the smaller end of which is

Sllprl‘t, it was capable of trans- stretched a membrane. A strip of platinum connected to the middle of the membrane forms one electrode, and a not in an equal degree.”

mitting articulate speech. The re- thin strip of metal extending to the middle of the membrane and provided with a platinum point, which rests on Certainly noone can look at this
sults of their efforts are given at the platinum strip, forms the other electrode. The conical cavity forms the mouthpiece. old instrument exhibited by Reis
length in their testimony, taken while he uttered these words, and

September 19, in the Overland cases, which clearly | Reis’ lecture®n * Telephony by Means of the Galvanic | doubt that he intended to transmit articulate speech.
shows that this instrument, described by Reis as a|Current” was published, containing an exact drawing | And if theresults of Prof. Paddock’s experiments are
telephone and publicly used by him a quarter of a|of the transmitter, and a full deseription of both trans- | truly stated, as little doubt can exist that he succeeded
century before Bell's patent, will now transmit articu- | mitter and receiver, with directions as to their use. |in that attempt. That was his first rude effort in pub-
late speech. We have been permitted by Professor! In view of the repeated assertions that Reis never (Continued on page 342.)

Fig. 3.—AN ORIGINAL REIS RECEIVER—FULL SIZE.

* The magnet is composed of a bobbin inclosing a knitting needle, whose ends extend beyond the bobbin, and are received in bridges on the resonant case. - The:terminals of the bobbifl are connected with the electrodes of the
transmittér, a battery being placed in the circnit. Sounds uttered in the mouthpiéce of the transmitter cause the membrane of the transmitter to vibrate; and so produce changes in the current at the contact Qf the elec-

trodes. The finctnations of the current affect the magnet of the receiver, so that sounds are produced in the receiver like those uttered in the transmitter,
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PROGRESS OF THE TELEPHONE LITIGATION,

The first attempt to secure the co-operation of the
government in an effort to break down the Bell tele-
phone monopoly having failed by reason of technical
irregularity in the proceedings, the Bell adversaries
have joined' hands for a _new effort. The first step
in the new departure is to obtain the approval of
the Patent Office, which is called upon to say whether
there are any facts which show the Bell patent to have
been improperly granted, or any reason to suppose that
the patentee’s claims have a wrongful foundation.

A hearing was lately accorded to all the parties by
the Secretary of the Interior, and many affidavits of
experts and many long winded arguments were pre-
sented for his consideration.

After the hearing, time wasallowed for putting in the
lawyers’ briefs.§ No decision by the Secretary has yet
been made, but it may soon be expected. We have
not space to traverse all the evidence; it is sufficient to
say that the opponents of the Bell monopoly presented a
very strong case, and [the Secretary would appear to
have good ground to report in favor of a United States
trial.

A most interesting portion of the evidence was that
contained in Prof. Elisha Gray’s affidavit, in which he
shows that Bell’s success in the electrical transmitting
of speech was due to the knowledge he obtained from
Gray’s caveat, the contents of which were wrongfully
made known to Bell by the Patent Office examiner.
Gray states substantially that he filed his caveat for a
telephone Feb. 14, 1876, the same day that Bell filed his
application for a patent for an improvement in
‘““multiple telegraphy,” and it is this patent of Bell
that has been twisted by the lawyers so it now covers
all creation. Prof. Gray says:

In afew days after theissuance of that patent, Bell
made an instrument with which he transmitted speech.
Long afterward he learned that Bell first transmitted
articulate speech through a liquid transmitter, substan-
tially as described in his (Gray's) caveat, and unlike
anything described in Bell’s application. For a long
time he believed that Bell actually invented that in-
strument independently of his (Gray’s) device. He
now believes that Prof. Bell, on the contrary, had
learned in some way of his caveat and itscontents, and
that he made use of that knowledge in constructing

346 | the instrument with which he first successfully trans-
55 | mitted articulate speech. He (Gray) had supposed

that his discovery remained a secret in the Patent
Office, as it should have done, and was not known to
Mr. Bell. What he now states on_the subject is in
view of information which satisfied him that Mr. Bell,
having obtained his secrets, claimed his discovery as
his own, and by this means got the credit of his (Gray’s)
invention:
_— ——etr—
IS THE PANAMA ROUTE PRACTICABLE?

The climate and the necessity for a great dam at
Gamboa still present serious obstacles to the construc-
tion of the Panama interocean canal. The Panama
Star and Herald is reported as saying: ‘‘The suec-
cessful completion of the canal is considered a mere
question of time and money.” This seems to be a care-
fully accurate statement. As for time—we can wait ;
but it may be doubted if the most patient capitalist,
let him wait as long as he will, could get any return
for his money, if any such sum is expended as that
which itisnow estimated a possible canal at this point
would cost. The simple statement, ‘‘a dam at Gamboa
must be built,” conveys but an imperfect idea to the
casual reader of what is really required. There are
different kinds of dams. We have the mill-dam, an
obstruction of wood and stone, for the storage of hy-
draulic energy and the giving of power by increased
head ; the dam for rendering the river above it naviga-
ble by increased depth ; the irrigation dam for flooding
lands; the coffer dam for raising sunken ships and build-
ing bridges ; and the tinker’s dam, a ridge of putty for
stopping the run of moltenlead. Butthe dam required
at Gamboa is none of these. JIt must. be large enough
and strong enough to stop and hold the mountain
torrents and floods while yet on their way down
the sides of the declivities. In other words, these tor-
rents must be held suspended above the proposed
canal, and safely conducted to other parts. Else they
are so fierce and powerful that they would quickly fill
up the canal.

It is estimated that, in order to fulfill the require-
ments, this dam should be of solid masonry ; about
five miles long, thirty feet high, and fifteen feet broad.
The extent of the waters it must hold in check may be
estimated from the fact that, in the rainy season, the
mountain torrents have been known to flood the valley
of the Chagres for many miles to a depth’ of about six-
teen feet.

So far the French company have done little more
than scratch a new highway across the Isthmus, and
yet almost the entire sum estimated for the completion
of the canal has been expended. Only one-thirtieth
of the dredging and one-fiftieth of the rock cutting
has been done. M. De Lesseps, who is a diplomat
rather than an engineer, is now trying to raise another
$120,000,000, believing, as he says, that this is all that

will berequired to finish the canal. Expert engineers,
on the other hand, say that $480,000,000 will have to be
added to the $120 000,000 originally sgbscrlbed’ to in-
sure its completlon making $550,000,000 in all,

Via Panama is certainly a tempting route. Look-at
the map, and you will see that at no place along the
narrow strip of land separating North from -South
America, 1,200 miles in extent, is the dlsta,nce from
ocean to ocean so short as at Panama.

But the map, like the reconnoissance made by Lieut.
Lucien N. B. Wyse, of the French Navy, and described
to the Canal Congress that met in Paris, May 15, 1879,
fails to picture the engineering difficulties and the
climate. When these and the estimated cost of a pos-
sible canal at this point are considered, the good judg-
ment of the American engineers in condemning it must
be clearly apparent.

These men favor Nicaragua as the most practicable
route for a canal, but the ship railway scheme of Mr.
Eads, by way of Tehuantepec, has gained many
friends, and in truth has much to commend it. This
scheme, which has been fully illustrated in the SCIEN-
TIFIC AMERICAN, provides for the transportation of
ships across the Isthmus by rail; and while those who
have not looked into the details might perhaps be in-
clined to regard it as visionary, it really demands no
other mechanical processes than are already in daily
use in the shipyard and the drydock. Its originator
successfully carried out a scheme for the improvement
of the mouths of the Mississippi, notwithstanding the
opposition of a large portion of the engineering frater-
nity, who were inclined to view it as visionary and
impracticable.

—_——ter—
SUGAR CANE MILLS.

An unusually large plant for erushing sugar cane has
lately been constructed at the iron works of Messrs.
Deeley & Co., New York. It is expected to be at
work crushing the cane on one of the Cuban planta-
tions before the year ends. The three large erushing
rolls, 84 inches in diameter and 614 feet long, are
made of cast iron, about six inches in thickness, and
weigh, with shaft and gear wheel, nine tons each. Two
are placed alongside of each other, and but a short dis-
tance apart, while the third is mounted above and be-
tween the othertwo. All these rolls are grooved cir-
cumferentially.

A steel knife, supported between the two lower rolls
by a wrought iron beam, has one edge almost touching
the grooved face of one of the rolls. It isthen curved

| toward the other roll, and serves to guide the bagasse,

or extracted cane, through thesecond opening, whilethe
juice falls into the pan below the rolls. The construc-
tion of this knife is a special feature of the Deeley ma-
chines, and, it is claimed, prevents any interruption of
the work by the jamming of the bagasse between the
rolls.

Engines of one hundred horse power are required to
drive the rolls. The motion is quite slow, being about
18 feet circumferentially per minute. An inclined
platform leads down to the opening between the upper
and lower rolls, and is provided with a continuous
feeding device which delivers a layerof fresh cane two
feet thick. As this opening is only one-eighth of an
inch, and the older cane has a toughness almost equal
to young pine wood, it will readily be seen that enor-
mously heavy machinery is required to pass the
bagasse through so small an opening, and extract the
juices with any degree of thoroughness.

As much as 400 tons pressure is exerted between the
upper and lower rolls. The king bolts used to lock
the machinery together are made of wrought iron, six
inches in diameter. Such a plant will treat 50 tons of
canein 10 hours. After treatment, the sirup is con-
veyed to the evaporators, and the bagasse is submitted
to two or three days’ drying in the open air, or is taken
directly to the furnaces to be consumed as fuel.

The low price of sugar, and the competition from
the beet root, have forced upon the manufacturers of
cane sugar the necessity of the closest economy, of
which these large and carefully built plants are an
essential element. The industry is also becoming of
commercial importance among the resources of Mexico,
and similar but smaller plants for that republic are
now under construction at the same works.

SHELL FISHERIES OF CONNECTICUT.

Since the year 1881, much timé and labor have been
given to the important work of mapping the oyster
grounds within the jurisdiction of the State. There
are now 772 lots of various sizes and dimensions;
and in order to survey them properly, twenty-seven
main signal posts were erected, besides many minor
ones, and the commissioners’ line was run from head-
land to headland, leaving the bays and estuaries inside
that line to the jurisdiction of the several towns lying
along the southern shore. The natural beds were
then explored, surveyed, and mapped. Maps were fin-
ally prepared, known as ‘‘occupation maps,” making
use of a careful system of triangulation, by means of
which every oyster lot in the portion of Long Island
Sound belonging to Connecticut can be accurately de-
scribed. The work in this respect is not yet done,
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having been interrupted frequently by conflicting
cleis; but it has made rapid progress during the past
year, and it ¥ hoped that the commission may lay their
finished map before the public before very long. Mean-

“while the ‘occupation maps” answer nearly every.
practical purpose.

The entire number of applications for oyster lots
filed since June, 1881, is 604 ; and the whole number of
acres granted to the applicants has been, thus far,
45,668 acres, to which should be added the 383,988 acres
previously designated by town committees, making
the aggregate acreage of submarine farm-lands 79,656
acres, of which 16,202 acres are under actual cultivation.
There is also a large area of good ground not yet desig-
nated. A considerable portion of what has already
been taken up is held for speculation, but the cultivated
area is steadily increasing, and might do so with
greater rapidity were it not for the present law with-
holding oyster grounds from non-residents. The price
is fixed at $1.10 an acre, which of course is merely
nominal, and intended to cover the costs. The State
has actually received only a little more than $50,000
from what has thus far been sold. But the taxes, con-
cerning which there has hitherto been such dispute,
are now paid without complaint, and this year amount
to $7,890, paid by 423 tax payers, of whom 93 own 10
acres apiece, or less than that, 33 own from 11 to 25
acres apiece, 152 own from 26 to 100 acres each, and 145
own each from 105 acres upward, some of the farms
being of large size, including from 5,000 to 15,000 acres
each. There are ten per cent more oyster growers than
there were a year ago; and the fleet of oyster steamers
has increased from forty last. year to forty-nine this
‘year. The depth of water overlying the oyster
grounds varies from ten feet to seventy feet, and much
of it could not be cultivated, were it not for the aid of
steam power.

—_———rr————
WHITE BRONZE,

In our issue of November 14, in the opening para-
graph describing this industry it was stated as having
been developed during the past two years. Weshould
have said ten years. The industry has now been in
successful operation for a decade, and is rapidly grow-

ing.
—_—— 4 H—— ——————

The Canadian Pacific Railway.

The recent completion of the Canadian Pacific Rail-
way, after fourteen years’ hard work, marks another
chapter in the remarkable engineering history for
which America has become famous. Surveys for the
road began in 1870, and a vast amount of informa-
tion respecting the transcontinental route was collected.
These were not completed until 1878, when ten mil-
lion dollars had been expended. The route thus laid
out was considerably north of the present line, and
opened up a larger area of prairie country. With the
accession of Sir John MacDonald to power, the shorter
route, crossing the mountains at Kicking Horse Pass,
was decided upon. Theroad was at first a govern-
ment undertaking, and by the end of 1880 there had
been constructed 432 miles of track between Winnipeg
and Lake Superior; 213 miles up the Frazer River in
British Columbia, and some other smaller portions.
The management however, did not prove entirely
satisfactory, and in 1881 the enterprise was placed
in the hands of the present corporation, which re-
ceived the magnificent donative of 710 miles of com-
pleted road and attached property, $25,000,000 in cash,
25,000,000 acres of land, exemption from taxation and
customs on the materials for construction, besides
other privileges, and gave in return a pledge to con-
stract, equip, and operate a transcontinental line
north of Lake Superior within ten years. A marked
jealousy of American capital and fear of American
control was manifested in.the very beginning of the
enterprise, and it was stipulated in the first charter
that for six years shares could only be transferred
with the consent of the government. Under the new
corporation, however, a large amount of the work
was done by American contractors, and Mr. W. C.
Van Horne, a resident of Milwaukee, was made their
general manager. The crossing of the Selkirk range,
" the second of the mountain barriers, considered the
most remarkable engineering work on the line, was
accomplished by an American, Major Rogers.

Under this new impetus, the work progressed with
unprecedented rapidity. Forty thousand men at one
time were employed along the line, and half that
number were almost continuously at work. For days
together, the average advance would amount to three
and three-quarter miles, and between Winnipeg and
the Rocky Mountains an average of over two and a
half miles was maintained. OIld lines were purchased

and incorporated into the system. A new line was
constructed between Montreal and Toronto, and the
communication between Winnipeg and the sea com-
pleted by the establishment of a line of steamers on
the Great Lakes. On other parts of the line, the
work was progressing scarcely less rapidly. In
British Columbia, Chinese laborers were pushing
eastward, and in Ontario, the wild country on the
.northern shore of TLake Superior was being pene-

trated by dint of hard and persistent labor. In May
last, the different sections east of the mountains
were connected, and a continuous track extended from
Quebec! to the foot-hills of the Rockies—a grand
stretch of twenty-five handred miles. But a gigantic
undertaking in itself still remained before the two
oceans were again connected. Three distinet moun-
tain ranges had still to be crossed—the Rocky
Mountains proper, the Selkirk range, and the Gold
Range. Between the Rockies and the Selkirk the
great Columbia River had to be spanned, and again
between the Selkirk and Gold range, when its volume
was greatly augmented. But all these difficulties
and barriers were finally surmounted, and on the 6th
of November the last connection was made at the
Sushwap Lakes, on the Pacific division. A completed
track of 3,100 miles, or about one-eighth of the circum-
ference of the globe, stretches from Quebec to Fort
Moody, while 1,500 miles of tributary track adds
power to the system.

Theroad has cost a quarter of a billion of dollars.
In 1884, the government made a loan of twenty-two
millions of dollars, and the last Parliament advanced
eleven millions more, taking land at two dollars an
acre in payment. For some years a large revenue will
be derived from the sale of land and town sites, but
the road cannot probably pay expenses for a long
time to come. It penetrates a country which is not
only uninhabited for hundreds of miles, but which
was absolutely unknown until invaded by the engi-
neer and his gangs of laborers. It must create its own
business by building up communities along the line,
and opening up the unoccupied prairies to shepherd
and farmer. In Ottawa the road passes through a
country whose chief commodity is the picturesque, but
further west the Red River country gives promise of
large industries and permanent development. Already
the metropolis of this new interior, Winnipeg, contains
30,000 people, and emulates the growth of St. Paul and
Minneapolis. In the mountains the arrival of the
railroad will bring new life to the mining indus-
tries, and the farmers will find a constantly growing
market for their products. It is possible that the
route may serve England as a means of communica-
tion with her Indian empire. The admission of
British Columbia into the Canadian Union has already
given it a political importance.

-

PHOTOGRAPHIC NOTES.

Large Exhibition of Photographs.—Over seven hun-
dred miscellaneous photographs of a great variety of
subjects formed the first annual exhibition of the So-
ciety of Amateur Photographers of this city, held on
the 17th and 18th inst. at the Sloane Building, Broad-
way and 32d Street; such a large number demonstrat-
ing very forcibly the popular interest taken in photo-
graphy by those who pursue it as an amusement, and
as a help in art studies.

Upon the walls were hung beautiful specimens of art-
istic photographs, comprising landscapes, composition
subjects, and marine views. Many excellent instan-
taneous photographs were noticeable for their perfect-
ness in detail and the excellent skill which must have
been used by the maker in the development of the
negatives.

Photographs of buildings, animals in various atti-
tudes, portraits, natural objects, such as flowers, micro-
photographs, of lightning, of steamer life, enlarge-
ments from small pictures, interiors, studies in posing,
steamers in motion, stereoscopic photographs, window
transparencies, lantern slides, and marine architecture
simply indicated the wonderful scope and,variety of
subjects which were covered and the advance which
has been made in recent years.

There were twenty-three classes, divided as follows:
Landscapes without figures, landscapes with figures,
marine (surf), marine (including vessels), architecture,
interiors, portraits (not taken under skylight), groups
(not taken under skylight), cloud effect, flowers, ani-
mals, still life, street views, composition subjects such as
expectation and halt, rustic bridge, enlargements,
stereoscopic transparencies, lantern slides, photo-
micrographs, platinotype, and an entire collection.

Diplomas were awarded in each class, and many of
the pictures thus favored were noticeable more for
their artistic points than any special technical skill. A
view of group of children under some trees, entitled
‘‘ Listening to the Birds,” was extremely natural, the
expression of the different faces being very apropos to
the subject. A composition subject called ‘‘Halt!”
was of a young lady perched on a bicycle, held upright
by the usual bicycle frame, partly concealed in the
grass.

A collection of twenty views of architecture, cloud
effects, steamers and sailing vessels in motion, street
views, and landscapes, all made by a member only
eighteen years of age, were remarkably well done, at-
tracting, as they deserved to, considerable attention.

A series of historical views, showing the old arm
chairs used by General Grant, the interior of the room
in which he died, and the accompanying simple deco-
rations and accessories about the same, the road over
which he took his last ride, the spot where he stopped,
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and the view he obtained looking off from the moun-
tain, were especially interesting as making a complete
photographiec record of his last days.

Some photographs of Egyptian boats scenes, and old
olive trees lent variety to the exhibit, and were finely
executed. -

The lantern slides were exhibited by the Society’s
lantern in the evening, and formed an interesting part
of the exhibition. The opening night was largely at-
tended by many ladies and gentlemen, and the general
sentiment expressed was one of surprise that sa many
artistic pictures could be shown,

The first exhibition was therefore acknowledged to
be quite successful and meritorious; it will doubtless
lead to others of still greater merit and usefulness, all
of which will tend to elevate the standard of amateur
photography.

Toning Baths.—Mr. Frederick A. Jackson, who dis-
played specimens of fine printing at the N. Y. Amateur
Society’s exhibition, gives us the following as his
method of toning: The solytie* hould be kept one day
before use, and before being immersed, the prints
should be washed for twenty minutes in five changes

of water.
ACETATE BATH.

Chloride of 201d.....c.ooveviiiiennnnnnnn... eeeeeieraeeaa, 3 grs.
Acetate of 80Aa. ... .uuiverene ciiiiiii it iiiiiereeeans 70 grs.
Bicarbonate 80da .... ..ieeiiiiiiiiiiiiiiiiiiiiiiii., 12 grs
Water....cooeiii it e e .16 oz.

To obtain the best results it is necessary that the bath
be decidedly alkaline; and to insure good working it is
advised to have at hand (especially if it is a new bath)
a bottle containing a saturated solution of bicarbonate
of soda. Taking a single print, immerse it in the
bath, and note how it works—it is likely to be slow ; if
unsatisfactory, add three drops of the soda solution,
then three more, and so on until it is observed that
the toning commences, which should cease in ten or fif-
teen minutes. If a longer time is required, it would in-
dicate that the bath was not sufficiently alkaline.

Having determined by experiment the proper con-
dition of the bath, successive prints—a few at a time—
are toned in batches with certainty of success.

The bath will keep and can be used repeatedly, it
only being necessary to strengthen with chloride of
gold as it becomes weakened.

In toning, it is necessary to carry it along until the
prints acquire a rich purple tint, and this must not be
judged by their appearance in the solution, but only
when viewed by transmitted light. A properly toned
print should show the purple tint, rich and warm,
clear through the paper.

After toning, the prints should be washed for ten
minutes in three or four changes of water, and then
fixed in a hypo solution—one to twelve—with a little
ammonia added, for twenty minutes.

For brilliant black and white, brown, and purple
tones, the following bath is preferred:

CHLORIDE OF LIME TONING BATH.
Place in a graduate:

Chloride of gOld. ....eeieitereieererereennseecerenneennens 2 grs.
And add:

Precipitated chalk........cocoviiiiiineenanens cenens 4o R0 gT8,

Saturated solution chloride of lime........ . .c......coevuns 2 drops.

Boilling Water.......covve o iiieiiii i e 16 oz.

It may be used as soon as cool, but better results
are obtained after 10 to 24 hours. In 48 hours its
activity is greatly lessened.

The prints are washed in two waters, and removed
from: the third direect to the toning bath.

Brown Tone.—Keep the print in the bath until it
assumes by transmitted light a crimson lake color.
Two trials nay be necessary before the exact tint can
be obtained; when it has been reached, the print
should be placed in clear water and rinsed thoroughly.

Purple to Black.—Continue the toning until by
transmitted light the print presents a decidedly pur-
ple color—the finer, lighter portions will then attain
a delicate lilac.

Should this tint appear before the shadows assume
the darker purple, the printis toned, and should be
carried no further.

The shorter the prints are kept in clear water before
toning, the better, as with the lime bath they do not
bleach much; it is therefore not necessary to print so
deep as to thicken the shadows.

If the paper is taken from the printing frame too
soon, and is underprinted, clear and cold prints will
be obtained resembling an engraving, by adding to
the above bath:

Bichloride of platina, 14 a grain, made neutral with
carbonate of soda—for each grain of gold.

The prints thus toned will not be in the least affected
or reduced by the fixing bath.

DAR e o

AT the London Inventions Exhibition, gold medals
were awarded to the Mason & Hamlin Organ and Piano
Co. and to Messrs. Steinway & Sons, for the general
excellence of their instrument, and for several inven-
tions of merit. A silver medal was given to' Mr. George
Gemunder for musical instruments of the violin class
and for the best imitations of the old masters; and a
brouze medal to the Smith American Organ Company.
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IMPROVED SAMPLE BOX,

The box shown in the engraving is for lace, edging,
embroidery, ete., and is so constructed as to show a
sample of the goods in the box on the cover—the sam-
ple not being a separate piece, but a part of the goods.
The box cover has a large opening inits top, and is pro-
vided with a horizontal partition a short distance be-
low the top, thus forming a compartment between the
top of the cover and the partition, as will be under-
stood from the sectional view. The cover is provided
with an end slot, through which a slide can be passed.
The partition has a transverse slot near eachend. One
end of the lace in the box is passed through one slot

LIEBERTHAL BROS, & C0.’S IMPROVED SAMPLE BOX.

and pasted on top of the partition, and the other end
is passed through the other slot and rested on top of
the partition; the slide is pushed inward, to cover the
partition and ends of the lace. A sample of the con-
tents of the box can be shown by withdrawing the
glide. By pulling on the free end of lace, any desired
length can be drawn through the opening. The sam-
ple and contents of the box are kept clean, while any
desired length can be quickly and easily obtained.

This invention has been patented by Messrs. Lieber-
thal Bros. & Co., of Iron Mountain, Mich., who will
furnish further particulars.

——————t - — e
‘WASHING MACHINE,

On the furnace is a metal box or steam generator, the
top of which is made semicircular to receive a cylindri-
cal cage constructed of two end pieces connected by
bars. The products of combustion pass from the fur-
nace through two flues passed longitudinally through
the box at the bottom and into a smoke box connected
with the stove pipe. A neck projects downward from
the lowest part of the curved top into the cavity of the
box, and side apertures are formed near the top edge
of the bdox. The cage has a tubular shaft having
numerous openings, and two hollow end trunnions jour-
naled on the inner end of the box, between which inner
end walls and outer end walls a steam space is formed.
The top edge of the curved top and the outer side walls
of the box, and the inner and outer end walls of the
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RICHARDSON’S WASHING MACHINE,

box, are securely united at the top, so as to form a tight
steam chamber. On one end trunnion is a cog wheel
engaging with a wheel on a shaft having a erank han-
dle. A suitable curved cover is hinged to the top of
the box. Inverted V-shaped ribs are secured longi-
tudinally on the tubular shaft, and the bars forming
the cage are also V-shaped in section.

* The water in the generator is converted into steam
by the fire in the furnace beneath it and by the hot
gases, ete., passing throtigh the flues. The hot water
passes up through the neck in the lower part of the
~ space occupied by the cage. The steam issues through

thesideapertures into the cage,and steam and hot water
pass up in the space between the end walls into the tu-
bular shaft, and through the holes to the interior of the
cage. A thorough circulation of the hot water is thus
kept up in the machine. The cage is revolved by means
of the cog wheels,whereby the clothes are thrown about
and dipped into the boiling water and raised out of it
alternately. Theribs on the shaft assistin throwing the
clothes about, while those on the cage act as buckets to
raise the water and drop it upon the clothes. The cage
is provided with a hinged gate, and the generator has
an outlet pipe for drawing off the water.

This invention has been patented by Mr. Wm. H.
Richardson, of Mexia, Texas.

P —

Bellows Falls Water Power,
Correspondence to the Springfield (Mass.) Republi-
can says the Bellows Falls Canal Company, Bellows
Falls, Vermont, has just completed important and ex-
pensive repairs, begun some “four years ago, to the

that it may be used by those establishments two or
three times over, whereas heretofore it has only been
used once. By systematic dredging the canal company
has secured a fall of 52 feet from level water above the
Sullivan Bridge to the still water below the mills.
Large head gates have replaced those used about fifty
years ago. Nineteen large mills are supplied by this
canal, nearly all of which are engaged in the manu-
facture of paper and wood pulp.

Few people outside of Bellows Falls are aware of the
vast amount of paper and pulp produced by these
mills. The Fall Mountain Paper Company alone owns
and operates thirteen of the nineteen mills, and these
use a great part of the wood pulp made there, though
a considerable quantity is furnished to Philadelphia,
Cleveland, and Cincinnati manufacturers. Much of
the manufactured paper is sold to the daily papers.
Another thing for which Bellows Falls people are
largely indebted to these extensive manufacturers,
which gives to the town an additional advantage over
larger places in the State, is the electric light, which is
furnished the village merchants and others for a mere
song, as it were. The Fall Mountain Company fur-
nishes the power for no less than 800 electric lights, 400
or 500 of which are used in the company’s different
mills, and the balance by the village storekeepers and
others, who are charged but one cent an hour for the
use of each light, which is of 16 candle power. These
lights give such general satisfaction that it seems
quite likely that within a few months the plant will be
so extended as to furnish many of the village dwellings
with a light which it is claimed by those now using
it, is cheaper even than kerosene.

The Pyrophore.
a recent meeting of the Academy of Sciences, at
aris, a plate half filled with water, in which were half
a dozen insects about an inch in length, which shone
like diamonds, although the room was filled with sun-
shine, was passed around among the members. These
insects had been brought from Mexico, where they are
to be found in the forests. Their scientific name is
the pyrophore; and, as none had ever been seen before
in Europe, they created quite a sensation. The light
resembles that of a glow worm or a fire fly, although
as much more brilliant and intense as an electriclamp
surpasses a wax taper in its power of illumination.
When the light begins to fade, it can be made as bril-
liant as before by shaking the insect, or dipping it in
| water. It is said the Indians of Mexico use them for a
1light at night, as a few will sufficé to illuminate an en-
tire room. When they are walking at night, they put
one on each foot, so that they can be sure of their way,
and also that they - do not step upon any venomous
snake or reptile with which the fropical forests abound.
The Mexican ladies buy them 6f the Indians, and in-
close them in a transparent bag, which they wear in
their hair or at the neck. The effect is. very beautiful,
especially when several are worn; and, as the Indians
sell them for a few cents a dozen, they are within the
reach of every fair one.. They are fed on sugar cane,
and, if well taken care of, will live a long time. One
placed upon a page will enable ‘it to be read with ease
in the darkest night.
—_———etr—————
CUTTING APPARATUS FOR MOWERS AND REAPERS,

.The accompanying cuts show a cutting apparatus for
mowers and reapers, constructed in such a nanner that
the wear of the sickle bar can be readily taken up, and
the sickles thereby kept in proper position. The sta-
tionary cutters can be readily removed, sharpened, and
replaced. The fingers are secured to the finger bar in
the ordinary way. The sickle bar slides: upon the
shanks of the fingers in front of the finger bar, and
carries the sickles, whose rear ends project a little to the
rear of the sickle bar, as shown ciearly in Fig. 1. The
sickles and sickle bar are held down to their places by
keepers attached to the finger bar. Between theshoul-
ders of the fingers and the forward edge of the finger

canal which furnishes power for the large paper mills |
in that growing town. .These improvements are for
the purpose of systematizing the use of the water, so |

bar are secured plates (shown detached in Fig. 3) whose
rear side edges are extended to form flanges, and in
whose upper sides'are formed grooves to receive the
shanks of the stationary cutters, Fig. 4. In the space
between the sickle and finger bars is fitted a wear bar,
made in sections. In the lower side of the center of
each section is a T-groove, the body of which isof such
a width as to receive and fit upon the narrow part of
the shank of the finger. The arms of the groove fit upon
the flanges of the finger shank plate, Fig. 3, so that the
sections of the wear bar will be held securely in place
when moved back against the finger bar. With this
construction, the sections can be easily removed, when
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GORE’S CUTTING APPARATUS FOR MOWERS AND REAPERS,

the sickle bar has been detached, by moving them for-
ward to the narrow parts of the shanks of the fingers.
Also, when the sickle bar and wear bar wear so that
the former becomes loose, the wear can be taken up by
inserting a packingof leather or other material between
the finger and wear bars. The form of the stationary
cutters, which are held firmly in place, and yet can be
detached and sharpened or replaced without detach-
ing the fingers, is plainly shown in Fig. 4.

This invention has been patented by Mr. J. M. L.
Gore, of Raymond, Kansas.

IMPROVED TWO0 WHEELED VEHICLE.

The object of an invention recently patented by
Mr. Walter C. Bradford, of Germantown, Cal., is to
provide an improved cart of a special construction,
which is strong and durable, and rides very easily.
Secured at each side of the underside of the vehicle
body, and some distance behind the axle, is a frame,
on the bottom bars of which a shaft restsloosely. On
each end of the shaft is a cog wheel engaging with a
rack formed on the top piece of the frame, which is
shown detached in the small view. Secured on one
end of the shaft is a handle bar, carrying a sliding
locking bolt, the end of which enters the notches
formed between the teeth of a curved rack on top of
the frame, or racks on the ends of the frame. The
rear ends of coiled steel springs are passed loosely
around the shaft, so that the latter is free to turn
in the eyes thus formed, and the other ends are
clamped to castings on which the vehicle shafts are
held; the castings are clamped on the axle. Rubber
cushions carried by arms projecting from the castings
toward the rear support the body when it swings
down too far. Straps connect the ends of these arms

with the frames. . .
By swinging the handle bar toward the rear, the

BRADFORD’S IMPROVED TWO0 WHEELED VEHICLE,

cog wheels are turned to move the body in that direc-
tion, thereby relieving the horse. 'When more weight
is desired, the body is moved to the front and the
springs are uncoiled. The bar can be locked in any
desired position by the bolt, and the springs held at
the required tension. By means of the front spring,
which is attached to the front of the body and suit-
ably connected with the crossbar uniting the shafts,
the front of the body can be properly adjusted in
regard to height. It is apparent that the springs and
their attachments can be strongly and durably made,
and can be easily and quickly adjusted as required.
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THE ST. JOHN STEEL CANTILEVER BRIDGE.

This splendid structure, illustrated by four engrav-
ings herewith, has for the first time . afforded direct
~ rail connection between the railroads of the State of
Maine and the United States in general and those of
New Brunswick and Nova Secotia. Previously, com-
munication was broken by a ferry at St. John, N. B.,
where all freight and passengers had to be transferred

From its source in northern Maine, the St. John
River, flowing first northerly andthen easterly, sweeps
in a large semicircle around the highlands which
form the eastern extremity of the mountain system
of Maine, and thence runs southerly to the Bay of
Fundy. For some hundred miles above its . mouth it
is more an arm of the Bay of Fundy than an ordi-

nary river, but almost directly at the mouth of the
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the railroad system at this point, passengers and
freight alike having to be transferred.

As will be seen from Fig. 4, the tide rises and falls
22 feet directly urlder the bridge twice a day, making
a current which at certain hours is almost unparalleled
in its violence. A cantilever or suspension bridge was
therefore the only reasonable type for the locality.

A highway suspension bridge just below the site of

e

Fig. 1.—-STEEL GANTII.EVER BRIDGE OVER THE ST. JOHN RIVER, AT ST. JOHN, N. B—VIEW FROM WEST END.

to other cars, the ferry not being adapted to the
transportation of cars.

The bridge was opened for general traffic on the first
day of October, the opening ceremonies taking place
September 30. It crosses a natural site for a bridge,
if there ever was one which could be called such, and
the project has existed in an inchoate state almost
from the beginning of railroad construction in the re-
gions concerned; but it has been only recently that
the decreasing cost of such structures and the in-
creasing volume of the traffic to be accommodated
have made it practically possible.

river, for a few hundred feet only, its current is
greatly contracted, to pass through a narrow gate-
way between two solid ledges which rise abruptly a
hundred feet above the water surface, and are now
spanned by the structure illustrated. Through this
gateway the river passes directly into the bay of the
city of St. John, and thence to the Bay of Fundy at
a point some forty-five miles east of the international
boundary line.

The well known excessive rise and fall of the tide in
the Bay of Fundy prevented the adoption of car fer-

riage, necessitating the complete break referred to in

the new bridge (shown in Fig. 2) has existed for many
years, but the choice between the cantilever and sus-
pension types for railroad purposes is no longer doubt-
ful.

The main river bridge consists of a central span of
477 feet, supported on granite piers, which are 9x2715
feet on top, the east pier being about 96 feet high and
the west pier about 50 feet. The cantilever arms are
14814 feet on each side of the pier at the east side
and 191 feet at the west side, the end of the east arm
being supported on masonry abutments placed in an
excavation made in the solid rock, and the west arm

Fig. 2—WEST SHORE ARM AND HALF OF RIVER SPAN, AS ERECTED, PROJECTING 262% FEET BEYOND FACE OF PIER.
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being supported by a granite pier 8x34 feet at the
top and of about 40 feet in height. The central span
is 14814 feet, and is essentially an independent truss
span, asin other bridges of this type, the ends being
supported by the ends of the cantilevers. The depths
of the trusses over the piers are respectively 65 and 80
feet, and the short arms at the ends and the center
span are each 27 feet in depth. The panel lengths of
the trusses are about 24 feet, and the track is sup-
ported on the lower chord by means of steel floor
beams 3 feet in depth, riveted between the struts and
posts, and by four lines of longitudinal stringers 30
inches deep, riveted between the floor beams. Upon
these are placed the wooden ties carrying the rails,
8x8 inches in section and 17 feet %ong, placed 8 inches
apart.

The structure is proportioned to sustain a train
load of 14 net tons to the running foot in connection
with two engines weighing 45 tons each and followed by
tenders each, with the usual strains per square inch for
various parts. [The Niagara cantilever was constructed
‘for a rolling load of two 50 ton consolidation engines
followed by a train weighing 2,000 pounds (1 ton) per
lineal foot, the latter being generally felt by engineers
to be too light.]

The ends of the cantilevers at the abutments are se-
cured by anchor rods to a gridiron of rolled beams
placed 27 and 82 feet respectively below the bridge
seats at the east and west ends, upon which rests a
weight of masonry amounting to about 780 and 880
tons, about three and half times the greatest calcu-
lated upward strain with the span on the piers loaded
and the shore arms unloaded. The arrangements for
allowing expansion and contraction consist of a nest
of rollers placed under the shore arms at each abut-
ment, which allow the shore arms to expand and con-
tract by simply swinging the anchor rods round the
pin connection in the gridiron of beams beneath the
masonry. The expansion in the center span is allowed
by slotting the upper and lower chords at the ends
of the cantilever arms, and allowing the center span
to swing on the vertical post which supports it at
the end of the cantilever arm.

The shore arms of the bridge were erected by means
of false work placed between the piers and abutments,
upon which was placed the lower chord and floor sys-
tem of the span. Upon this part was erected a mov-
able tower derrick 100 ft. high, 24 ft. long, and 16 ft.
wide, running on a temporary track of 14 ft. gauge,
which serves as a means of raising the different pieces
of the shore arm and holding them in position while
being connected, the hoisting of the piedes being
effected by means of an engine having eight hoisting
winches, which was placed on the track and moved
along in connection with the tower derrick. The
shore arms having been thus erected and the derrick
brought up to the post over the pier, the traveling
crane for erecting the river arm, shown in Fig. 8, was
raised up and set on top of the pier post, and the tower
derrick was taken down and removed. The traveling
crane shown in Fig. 8is 72 ft. in length, the forward
portion projecting out over the river 134 panel lengths,
or 86 ft., and the rear arm being secured to the upper
chord of the shore arm already erected.

The tackle for raising and supporting the parts con-
stituting one panel of the river arm was suspended
from the overhanging crane, and they were connected
to form the complete panel, after which the crane was
moved forward on temporary timbers placed between
the upper chords until it rested on the post already
put in position. The next panel was then completed
in the same manner, and this process was continued
until the center of the river span had been reached.

The same mode of erection was then applied to the
opposite side of the bridge, and continued until the two
spans joined in the center. The connection between the
center span and the cantilever arms was made solid dur-
ing the process of erection by means of adjusting screws
at the lower chord and adjustable stirrups at the upper
chord, which were so arranged that the two halves of
the center span could be moved in and out for the pur-
pose of making a connection at the center without
having to make a special center piece, as had been the
previous practice in the erection of cantilever spans;
and the location of the masonry and construction of
the ironwork was so accurately carried out that the
center connection wasmade withoutthe slightest delay
or difficulty.

The chief dimensions of the bridge were in detail as
follows: We add for comparison the similar details of
the Niagara cantilever bridge, the nearest similar
work, which was begun about the same time, but
reached completion some eighteen months earlier:

St. John.  Niagara.
“ft. in. ft. in.
Length over all, centers of end pins. ... 812 6 910 15
Length center span. . ..... ... ....... 143 6 - 119 9
(287 0
Length each cantilever...................... % % 395 26
. 8820
Length center opening in the clear.... .. 4o 470 0
Height wrought iron towers.............  ..... 130 614
Height masonry piers.......... e e 96and 50 890
Length of pandis....... { cantilevers. . 40 B0
center girder. . %0

%0
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Fig. 4—STEEL CANTILEVER BRIDGE AT ST. JOHN, N. B.—SIDE ELEVATION, LOOKING DOWN THE RIVER.

St. John.  Niagara.

ft. in. ft. in.

‘Width, center to centes of trusses ...... 00 280
over towers. ... 80and 65 56 0
Depth cantilev. trusses< over river ends. 0 60
over shore ends e 10
Depth floor beams..........cc.oevee oue 30 40
Depth longitudinal stringer............. 26 26
Ties (white oak) center to center........ 16 in. 18 in.
Tie8, 81Z€......covvineirioreninneenenanns 8 ft. x 8in, 9 ft. x 9in.

(x17 ft.)

Guard timbers......... cooiiiiiiiian.n. 8 ft. x 8 in.
’ steel........ 636°0
Weight (tons of 2,000 1b.) wro’ght iron 1,646'3
cast iron.... 632
Timber in floor, M feet B. M............ 1687

In rapidity of erection of ironwork, however, the
St. John bridge compares very favorably even with
that surprising example of rapid construction, the Nia-
gara cantilever, when the proper allowances are made,
notably for the fact that work was prosecated on both
ends at once on the Niagara bridge, but from each side
in succession at St. John. Where both records are so
remarkably creditable, comparisons would be odious,
but those who choose to make them can do so from the
following details of the erection records:

ST. JOHN CANTILEVER BRIDGE.

begun..oeeivarinan April 9
Erection of west shore arm
finished .......... May 4,* 25 days.
° begun .....cieeenn. May9, b5
Erection of west river arm &n LA
finished............ June 4, 26
begun..... ceeeeenas June6, 2
Erection of east shore arm
: finished....... .... June 21, 15
begun......coeeee.. June?d, 3 ¢
Erection of east river arm
finished............ July9, 15
Total..uovreiieeienennenn on Cer i eveeseenseeieeees 91
First engine crossed July 20, 1885.
NIAGARA CANTILEVER BRIDGE.
American Canadian
side. Days. side. Days.
begun...... Aug. 29 Sept. 10
Erection of towers
finished.....Sept.8 10  Sept 18 8
begun..... Sept. 25 17  Oct. 8. 20
Shore arms.........
finished....Oct. 15 20  Oct. 2 14
begun...... Oct.28 13 Nov. 4 13
Riverarm..........
finished. ...Nov.22 24 Nov. 22 18
7 ) P 84 73

First engine crossed Nov. 30, 1883.

‘Whole structure completed and opened Dec. 20, 1883.
The bridge was tested by the government engineers
July 31, less than four months after the commence-
ment of the erection, by two trains, each having two
engines weighing 60 and 65 tons, followed by loaded flat
cars weighing about 30 tons each.

These trains were placed first on the shore arms
without any load on the central portion of the struc-
ture between the piers, which caused a deflection of
one-quarter to three-eighths inch in the center of the
shore arms, and an elevation of three-eighths to five-
eights inch in the center span.

On the second loading, the four engines were brought
together at the center of the center span, and the cars
allowed to cover the entire length of the bridge on each
side, under which load the deflection was 834 inches at
the center of the center span, and less than one-eighth
inch at the centers of the shore arms,

The third loading was the same as the second, except
that the cars on the shore arms were removed, and un-
der this load the greatest deflection at the center of the
center span was 4 inches, and the elevations of the cen-
ters of the shore arms were one-fourth and seven-
eighths inch respectively for the east and west arms.

Every part of the main bridge, including the wind
bracing, is made of mild, open-hearth steel. Repeated
tests during construction showed its average tensile
strength to be about 60,000 pounds per square inch,
with an elastic limit of about 36,000 pounds per square
inch. The average elongation of specimens before
fracture amounted to about 82 per cent, and the redue-
tion'in area at the point of fracture amounted to about
43 per cent. . .

The structure is the first through cantilever bridge
that has ever been erected, all the previous structures
on the cantilever plan having had the track laid on the
upper chord, and hence being much easier to erect
than the through bridge. The manner in which the
work was executed, both as regards its construction in
the shops and its erection at the site, makes a very
creditable record for the Dominion Bridge Company,
of Montreal, the joint contractors for the work with
Mr. M. J. Hogan, of Quebec, Mr. Hogan doing all the
masonry and substructure work, and the bridge com-
pany furnishing and constructing the bridges and
superstructures.

The bridge and approaches thereto werelocated and
constructed under the direction of P. 8. Archibald,
C.E., Chief Engineer of the Intercolonial Railway,
with G. Brown, C.E., as Resident Engineer. The plans
for the superstructure of the main river bridge and
other ironwork were designed by Job Abbott, C.E.,
President and Chief Engineer of the Dominion Bridge
Company, and the construction of the work was car-

* A week’s time was lost in this period by a breakage of the hoisting
engine.
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ried out under the supervision of W. 8. Thompson,
superintendent of the company’s work at Lachine.

The plans for the erection of the bridge were designed
by Phelps Johnson, C.E., of the Toronto works of the
bridge company, and the erection of the bridge was
done under the supervision of M. H. Hasler, foreman
of the bridge company, assisted by F. E. Came, C.E.,
Resident Engineer.

The total cost of the bridge, we are unofficially in-
formed, says the Ruilroad Gazette, to which paper we
are indebted for the foregoing particulars and the ac-
companying engravings, is not likely to reach a total of
more than $550,000, including in that sum the cost of
1% miles of connecting railroad between the New
Brunswick and the Intercolonial railways, land dam-
ages, and all other expenses. About $350,000 of that
sum represents the cost of the main structure only, <. e.,
that shown in Fig. 4. The contract price for the
Niagara cantilever bridge was $680,000, which amounts
to some 15%4 cents per pound of metal (this including,
however, cost of all foundations, masonry, and timber),
and is generally understood to cover a very handsome
and satisfactory profit. The great and rapid change
which has taken place in the cost of such large struc-
tures as this is evidenced by the fact that only ten
years or thereabouts ago the lowest estimates which
could be obtained for the
structure were $750,000 to

should, and there is possibly something unexpected
about it, even to the makers themselves.

A 12 x 18 inch cylinder engine, which had been run-
ning a year at 185 revolutions per minute on an un-
usually solid foundation, began one day without ap-
parent cause to shake endwise, and before night had
shaken itself loose. As no harm resulted, and the work
was pressing, the repairing of the foundation was post-
poned until vacation time, about a month distant. Be-
fore that time arrived, however, the shaking ceased,
and the engine ran perfectly smooth in spite of the im-
paired foundation.

Another and even more curious instance of the un-
expected was that of a well known electrician who
built and tested for three years a certain piece of ap-
paratus, which promised to be extensively used. As it
worked perfectly, a large amount of capital was put
into buildings and plant for the production of these
pieces of apparatus for the market, and many were
built, but the manufacturers were totally unable to re-
produce the original either in effect or durability.

In another case, two similar boilers were connected
by necks at top and bottom, and a fire built under
each of them, the boilers being about half full. The

water, without apparent cause, behaved very strange-
ly, all going into one boiler and then into the other.

Chemical Composition of the Milk of the
Porpoise. '
Prof. Purdie, of Scotland, has analyzed a small spe-
cimen of milk extracted from the mamma of a porpoise

recently caught in the Bay of St. Andrews. It coun-
tained:
B S PN 41°11
S 2 R 4580
AIDUmMINOIAS. .euuve veueenrninrnesiniieinirutierneaeennes 11-19
MilK SUZAT (P)ee cevvaereenienivisseacsassecocanceisnseanann 1.33
Mineral 8alt8....oeeeeeeeieiiiiiiiiseieeseerioreenconnaeenns 057
10000

The most remarkable point about the composition of
the milk is the large percentage of fat it contains, a
constituent of food which, I presume, the cetacean,
from its mode of life, would require in larger propor-
tion than ordinary mammals do. The milk was not of
an inviting appearance, being of a yellow color and
thick consistency, and possessing a *‘ fishy " smell. The
specific gravity of the milk, in spite of its solid con-
tents, differed little from that of water.

DU NS
O

A Novel Torpedo Boat,

The new torpedo boat David Bushnell, to be used
at F't. Willetts, East River, for laying torpedoes and sub-
marine mines was successfully launched Sept. 26 at the

Continental Iron Works,
Brooklyn, N. Y., in the

$1.000,000, causing its in-
definite postponement.
—_———— et ——
The Unexpected.

At the last meeting of
the American Society of
Mechanical Engineers, Mr. -
John E. Sweet quoted a
number of instances of un-
expected results in prac-
tical mechanics, and gave
them particularly for the
encouragement of the in-
ventor, who has so fre-
quently to work in the
face of the most unmerci-
ful ridicule. Though the
savant is often slow to ad-
mit that he has met some-
thing, for the time, unex-
plainable, or that the re-
sults of any experiment
have been the reverse of
what he anticipated, yet
the experience of most men
of observation is, that there
are matters constantly
coming up, which defy
their powers of explana-
tion, and are the opposite
of their expectations.

Every day things, which
are perfectly familiar to
mechanics of one class, are
totally unintelligible to the
workers in another branch. Men who have worked a
lifetime in fashioning cast iron under the lathe are
greatly surprised on learning that the same material,

-when employed in the heating pipes of a blast furnace
stove, grows from six inches to a foot in length from
constant use. And the furnace man is equally unpre-
pared to hear that the core bars used for casting pipes
lose as much as three inches in casting twenty or
thirty pieces. In practice, for instance, we use a pis-
ton rod packing of easy fitting Babbitt bushing.
‘When these bushes become sufficiently worn to leak,
we close them up by compressing them in the water
cylinder of a hydraulic press. Inthisoperation a man-
drel somewhat smaller than the piston rod is put in-
side, and with all the pressure we can bring to bear, we
have never been able to compress the bush so as to
grasp the mandrel tlght and yet occasionally we have
had these bushes shut down while the engine was run-
ning so as to grasp the piston rod as if gripped in a
vise, to break the bushes asunder, indeed, or to make
this.necessary in order to get them off.

Again, in the formation of embossed work, two dies
are used, the female die often being made by driving
the hardened male die into a block of soft steel. This
operation is easily performed by a few blows of the
drop hammer. It drives in and raises the soft metal
without distorting the block in any other particular.
Had the same operation been attempted by means of
the hydraulic press, the block would probably be upset
one-fourth its depth, the sides bulging out or the piece
crushed, without producing other than a faint mark-
ing of the outline of the male die.

‘When the lawn mower was first introduced, the in-
ventor was considered little short of a mechanical here-
tic to imagine that he could get sufficient traction with
two light wheels to rotate a eylinder six times their
own weight at six times their velocity, and cut the
grass in addition. The worm that drives the bed of a
Sellers planer does not wear out half as’ fast as it

presence of a large number
of naval officers and engi-
neers. The keel of the ves-
sel, which was designed by
Mr. T. F. Rowland, was
laid in May. The vessel
is of the composite type,
and is' 85 feet long, 20 feet
beam, 9 feet depth of
hold, and has a displace-
ment of 300 tons. She is
equipped with a pair of
inclined engines, the di-
ameter of cylinder being
14 inches, awith a 15 inch
stroke, wH®h can be run
at either high or low pres-
sure. Her boiler, which is
of steel, is of the tubular
pattern, and is 10 feet
long, 8% feet diameter,
capable of carrying 100
poundsof steam. The ves-
‘sel is fitted with a- Mal:
lory propeller, which en-
ables it to turn on its own
center. The operations of
the vessel are under the
absolute control of the
pilot, . being worked di-
rectly from the pilot house.
The entire cost is about-

Fig. 3.—STEEL CANTILEVER BRIDGE AT ST. JOHN.—PROCESS OF ERECTION AND PLANT.

When the play was at its height, the boss, considering
the lives of the men and the premises of more value
than the cause of science, ordered the fires drawn, and
the cause could never be determined.

These instances have been taken from practical life,
but experience seems to show that scientists are equal-
ly liable to be puzzled in just the same way. It issaid
that Crookes invented the radiometer, and then made
it, but tc his surprise the action of the instrument was
the reverse of what he had anticipated. We might also
add the well known case of the Thompson-Houston
arc lamp, which is the worst in theory as it is among
the best in practice of all the lamps in the market.
Even its inventors are unable to give an entirely
satisfactory explanation of the action of its me-
chanism.

Such instances u?nght be quoted almost indefinitely,
but we have given enough to show that it is often the
part of wisdom to doubt, and that a disputed point,
when possible, is best settled by actual experiment.
The process of invention is a series of just such
discoveries. Tt is the seizing upon the unexpected, and
applying and developing it fo meet some need. The
transmission of speech by electricity is the basis of a
monopoly which represents a value of a hundred mil-
lion dollars, and yet, but ten years ago, if the possibility
of conversing with people fifty miles' away had been
publicly suggested, it would probably have been de-
nounced as absurd.

Prof. Lesley, in his presidential address at Ann
Arbor, stated that the young writer could always
be detected by his repeated use of the positive adverbs,
while the veteran in seience, schooled by experience to
acknowledge the universality of error, made frequent
use.of the modifying clause, and often introduced the
element of uncertainty into his statements. The posi-
tive up and down assertion is more attractive to one’s
hearers, but it cannot be denied that there is nothing
‘80 sure as the unexpected.

$35,000. The naval officers
present expressed their
admiration, and compli-
mented Mr. T. F. Row-
land, the builder, Mr. Warren E. Hill, designer of the
engine, and Dr. L. A. Smith, who laid the hull.

4O

John Clare,

The death is recorded of Mr. John Clare, of Liver-
pool, a well known nautical inventor. Deceased was
one of the persons who suggested the protection of war
vessels by means of iron plates, out of which theory
the existing system of iron shipbuilding was developed.
On the ground that his suggestions had been practically
adopted and carried out by the officials of the Govern-
ment dockyards, Mr. Clare made a claim upon the
Government for a sum of about a million sterling for
compensation. The claim was rejected, and the mat-
ter was several times brought under the attention of
Parliament, but with an unfavorable result. In 1856
Mr. Clare published his correspondence with the Ad-
miralty, under the title of ‘‘Mechanical Defects of
Things resembling Iron Ships, but constructed upon’
the Tin-pot Principle.” In 1868 he published a work
entitled ‘ Life Preserving Ships, hydrodynamically
developed upon Metallic Principles, and now forming
the National Defenses of Great Britain.”

-

Cotton Items,

In the eotton mills of the United States in 1870, there
were employed 134,860 people, men, women, and chil-
dren combined. The amount paid in wages per head,
on an average, was $288.10 for a year’s labor; or at the
rate of 92 cents per day for 813 days, the number of
working days in the year. In 1880 there were employ-
ed in the cotton mills 172,544 people, and they received
in wages for their year’s labor $243.65, or $44.45 less than
in 1870, or about 80 cents per day. Now, if we allow
for a 20 per cent of a reduction in wages since 1880, it
would leave the average wage of each operative 64
cents per day; while the consumption of cotton be-
tween the two periods 1870 and 1880 had increased 40

‘| pér cent per head.
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THE ORIGINAL REIS TELEPHONE.
(Continued from first page).

lic, but he afterward made and described other forms
which proved much more efficient. Prof. Paddock’s
testimony shows that during nearly three months of
experiments with other forms of Reis instruments, he
transmitted speech ‘ with

a distinctness sufficient for

every one,” showing clear- e
ly that Reis did in factin- :
vent, use, and describe the
speaking telephone many
years before Bell, with full
knowledge of his writings,
took up the subject. In
fact, Prof. Paddock and
Mr. Smith show in their testimony that
with the cubical box transmitter and
knitting needle receiver of Reis, they
transmitted one sentence containing
fifty-six words.

Now, it will be instructive to put in
contrast with these facts a brief state-
ment of the substance of Bell’s patent,
and his own assertions as to his early
results. His patent of 1876, which is
the foundation of his claim to control
the whole system of telephony in this
country, does not mention the word
telephone, nor allude in any way to
articulate speech. It is called a pat-
ent for an ‘‘improvement in Zlelegra- :
phy.” He has himself shown that he A E
struck out of the first half of his claim '
the words ** vocal utierance,” and sub-
stituted ‘‘vocal and other sounds.”

His fifth claim, upon which the whole Bell monopoly
rests, is in these words: * The method of, and apparatus
for, transmitting vocal and other sounds telegraphical-
ly, as herein described, by causing electrical undula-
tions, similar in form to the vibrations of the air ac-
companying the said vocal and other sounds, substan-
tially as set forth.”

And the onlysmrawing shown in the patent as the
method for producing this result was Fig. 7, which is
this:

Fie. 7 oF BELL'S PATENT OF MARCH 7, 1876.

¢, armature fastened loosely at one end to the uncovered leg, d, of the
electromagnet, b, the other extremity being attached to the center of
the stretched membrane, a. A, cone for converging sound vibrations
upon the membrane. f, magnet, %, armature, and ¢ the membrane of
the receiver. When a sound is uttered in the cone, the membrane, @,
is set in vibration, the armature, ¢, is forced to partake of the motion,
and thus electrical undulations are created upon the circuit, These
undulations are similar in form to the air vibrations caused by the
sound, that is, they are represented graphically by similar curves.
The undulatory current passing through the electromagnet, f, influ-
ences its armature, %, to copy the motions of the armature,¢. A
similar sound to that uttered into A is then heard to proceed from L.
—Bell’s Specification.

In the first decision in favor of Bell, in 1881, Judge
Lowell said: * Bell <s admitted in this case to have been
the original and first inventor of any mode of trans-
mitting speech.” And when Judge Gray followed him
in January, 1888, he said: ** It was decided in the Spen-
cer case, and s not denied by the present defendant,
that Bell is the first inventor of a speaking telephone.”
Upon decisions involving these admissions all the later
successes of the Bell Company have depended.

If we carefully bear in mind the earliest statements
of Reis and Bell, and examine their respective instru-
ments, as given above, and recall a few of the facts now
brought out in proof, we may be sure that no future
decision will be allowed to rest upon any such admission.
‘We have space only for a bare
statement of some of these
facts.

1. No model of Bell’s Fig. 7
or of any other instrument
was filed with his application.

2. No original instrument
made by him before his ap-
plication has ever been pro-
duced.

8. He has admitted in his
testimony that he never got
a word of articulate speech
through any instrument be-
fore his patent was granted.

4. It is now shown in the
recent case before Secretary
Lamar that Gray’s caveat,
filed on the same day with
his application, was shown
or explained to him against
therules of the office. '

5. He admits that the first instrument with which he | reposed in it. This will be much more satisfactory than

gested by Gray.

did get speech contained a liquid transmitter, as sug- | to wait until successive cases, each perhaps imperfect,

can bé reached in the Supreme Court. The people

6. He says himself that his first efforts with this were | ought to know speedily whether one of the forces of

‘ unsatisfactory and discouraging.”

nature; in an application necessary for the purposes of

7. One of the Centennial instruments, the results of ' modern life, is the property of a single corporation in

[For DEscRrIPTION SEE Fia. 1.]

which were so much vaunted, had aliquid transmitter,
as suggested by Gray in his caveat, irregularly com-
municated to Bell.

8. Sir William Thomson, to whom Bell gave one of
the other form, in his testimony in the English case on
behalf of Bell's British patent, proved that this instru-
ment was inoperative, that he had been unable to make
it transmit speech, and that Bell told him at the Cen-
tennial that what he had done then was only the ** em-
bryo of an invention.”

9. There is a great conflict of testimony asto whether
Bell’'s Fig. 7 can even at this day be made to trans-
mit an intelligible word. It certainly will not do so
with a distinctness sufficient for any one.

10. There is no doubt whatever that it has never
been and never can be used as a practical speaking
telephone.

11. Bell himself, in his specification for his patent of
1877, describes his patent of 1876 as for ‘‘a method of
and apparatus for producing musical tones by the ac-
tion of undulatory currents of electricity, whereby a
number of lelegraphic stgnals can be sent simulta
neously over the same circuit.”

12. It has been proved by Professors Morton
Brackett, Young, Channing, Barker, Eaton, Paddock,
Lyons, Green, and many others, that the modern
transmitters in common wuse are improvements on
Reis, and the natural outcome of his published in-
ventions.

13. With the substitution of a carbon for a platinum
contact piece, the Reis telephone is a practical com-
mercial instrument. Bell does not claim to have been
the first to use carbon contacts in the telephone, and
there is no mention of carbon in his patent, nor any
room for its use in the devices shown.

In spite of these facts, the Bell Company, fortified by

 the early Massachusetts decisions, have succeeded in

demolishing their opponents in detail, and now claim
to control the principle of using electricity for the
transmission of speech. It seems eminently just that
this enormous claim should now be subjected to a sin-
gle test, in a suit in the name of the United States, in
which all the accumulated knowledge on the subject
can be concentrated, and the fnllest decision had, be-
fore a tribunal to be selected for the public confidence

Flg 4—O0RIGINAL REIS RECEIVER—CLOSED.—[For DEsorrprioN sEE Fia. 3]
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Fig. 2—0RIGINAL REIS TRANSMITTER—SECTIONAL VIEW.

this country, notwithstanding the fact
that a German inventor gave it freely
to mankind a quarter of a century
ago, and that in no other country in
the world has such a claim been even
attempted to be maintained. Indeed,
we have only to examine the electrical
journals of other countries to see that
the whole ‘‘ undulatory current” the-
ory as a basis for a claim to control
the transmission of speech by electrici-
ty is regarded as preposterous. They
simply wonder at the audacity and
skill by which such a claim has been
so long maintained in the United
States.

Progress of Torpedo Boats,

The construction of torpedo boats
is, according to Engineering, by no
means confined to England. Mr. F.
Schichau, of Elbing, lately received
an order for twenty-three boats for
the German navy, and has recently
delivered ten of this number. On
their trial trips at Pillau, with the
regulation load, they attained a mean
speed of 20 knots per hour. Boat No.
10 was subjected to a continuous run
of eight hours, and although a sharp
wind was blowing the whole time, it averaged a
speed of 1995 knots, a most satisfactory result.
These boats are of the same dimensions as those
built last year; they have a length of 118 feet, with 16
feet 6 inches beam. In all cases, both boilers and en-
gines worked most satisfactory. One boat will now be
turned out each week until the order is completed.

The Chinese navy have, in addition to nine small
boats 85 feet long, just placed an order with the same
firm for a large torpedo boat, 164 feet long and 20 feet
beam, - with triple ex-
pansion engines to in-
dicate 1,500 horse power.
This boat is to run at a
speed of from 22 to 23
knots an hour.

Mr. Schichau is also
building three torpedo
boats for the Russian
navy of the same type
as those for the German
navy. These are to car-
ry coal for steaming,
fully equipped, 1,200
miles at an average
speed of 10 knots, and
are to be capable of
making over 19 knots
per hour. It will thus
be seen that the build-
ing of torpedo boats is
not the close business
it appeared to be some
time ago. A few years
ago the English Government distributed a few orders
among the leading firins here, who, it was supposed,
were likely to be successful in this class of ‘work, but
the experiment was solely successful in showing that
those engineers only who possessed an experience of
the subject had a just appreciation of the require-
ments of the class of vessel.

SIGNAL KEY, REIS RECEIVER,

The American Exposition.

The North, Central, and South American Exposi-
tion, more commonly known as the American Expos1-
tion, was formally openéd at
New Orleans on November 10.
Only about a third of the ex-
hibits were in place, but it is
hoped that everything will be
in complete order early in
December. The withdrawal
of last year’s Government ex-
hibit left a large space unoc-
cupied, and fears were enter-
tained that there would be
more room than goods; but
nearly all of the State exhibits
have been so far enlarged
that, had more space been
available, it could readily
have been occupied. Business
in the city was suspended
on the opening day, and the
interest manifested has made
the managers confident of
success.

P —
P
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DONALD AND WADDELL'S DRY DOCK.

Messrs. Donald and Waddell propose to do away
with foundations in the construction of dry docks, so
as to permit of establishing the latter at points where
the nature of the ground would necessitate a great
outlay of money for foundation work, or in countries
that are subject to earthquakes.

To this effect they construct the dock in the form of
a large, double-sided caisson of metal or wood. Thus
constructed, the caisson can be towed or taken under
sail to the place that it is -
- to occupy. Here it is bal-
lasted by filling the space
between its double sides
with ordinary masonry or
with beton, so as to sink it
to the bed previously pre-
pared for it by dredging
and leveling.

ening is placed. When the grinding rollers are in ac-
tion, the amount of opening®is regulated by a valve and
handwheel, as shown; and as the material is propelled
forward in the mixer at a much quicker rate than it
can be discharged, it constantly falls back to- the feed
end by its own gravity. There are thus two currents
of the materials, one below toward the discharge
orifice, and that above from it.

The color and oil having been sufficiently mixed in
the mash tub, the valve is opened and the material al-

b2 N
IS

These docks are provided

with the usual apparatus

for emptying and filling.

Figs. 1, 2, 8, and 4 repre-
sent one of them resting

upon the ground, and in

service. It isaccompanied
with a wharf and with a
platform upon piles for
maneuvering.

The dock, decked and

N\

T T 1L uu/

equipped like a steamer, is

capable of proceeding to
its destination without
other aid. In this case it .
it driven by helices actuated by separate motors; and
the rudder bars traverse the caissons in the stern.
These bars are connected with a transverse rod that
actsunder the impulsion of a toothed sector. 'When
the caisson has reached the place that it is to occupy,
it is loaded with masonry again, and the deck and ma-
chinery are removed.—Le Genie de Civil.
——— e ———
IMPROVED GRINDING MACHINE,

In the machine tool department of the Inventions
Exhibition, Messrs. Brinjes & Goodwin, of London, ex-
hibit in operation
a new description
of paint grinding
mill, which we il-
lustrate here,
from  Engineer-
ing. As will be
seen, this consists
of three horizon-
tal rollers which
are made of gran-
ite. ~They are
placed one above
the other. Above
these are placed
the two feeding
hoppers, which
also- supply the
place of the usual
mash tubs or pug
mills that are used
in conjunction
with the ordinary
paint grinding
mills. In these
mashers are hori-
zontal shafts hav-
ing suitable
knives mounted
on them, corre-
sponding blades
being attached to
the inside of the
vessel. The shaft
is worked by spur
gearing, and is.
thrown in and out
of gear by the
clutch shown in
the engraving.

‘When the ma-
chine has to be
operated, the dry
color and oil are
putinto the mash-
ers and the shaft
arranged revolv-
ing. The Kknives
are set with their
surfaces at an
angle to the axis
of theshaft. The
piteh of the blades
is set so that the
material is con-
stantly worked up
to the end where
the discharge op-

Figs. 1 and 2,—LONGITUDINAL SECTION AND PLAN OF DONALD & WADDELL'S

DRY DOCEK.

lowed to fall on to the rollers. The bottom one of
these is larger in diameter than the one above it, and
the latter has a horizontal reciprocating as well as a
rotary motion given to it by means of the cam arrange-
ment, which is clearly shown on the left of the engrav-
ing. The pinion of this roller is made with teeth of
sufficient length to accommodate this action.

By this reciprocation of the middle roller and the
greater diameter of the bottom roller a cross motion is
set up, which is far more effective in thoroughly in-
corporating the paint and oil together than simple

IMPROVED COLOR GRINDING MACHINE AT THE INVENTIONS EXHIBITION.

pressure between revolving rollers, the result being
that an extremely fine paint is produced in a very short
space of time.

Springs are fitted so that a pressure may be put on ap-
propriate to the material being ground, and also to guard
against damage to the gear should any hard substances
be accidentally introduced. The mixers are especially
designed for oil paint, but the mill is used for a variety
of purposes, such as cocoa grinding, starch making,
and printing ink grinding, this design having met with
‘ considerable success in the
latter industry. The ap-
paratus is shown in opera-
tion at the Exhibition.

A Still Tongue.

An old, experienced Wall
Street banker remarked in
course of conversation with
a reporter on one of our
exchanges, a few days ago,
that ‘““a still tongue was
often afortune.” Theidea
he wished to convey was
that men who talked too
much expose the secrets of
their business. A silent
man is generally the safest
adviser; he thinks before
he speaks, and weighs well
his words. Some men are
as ready with their opin-
ions as a hungry man for
dinner; all that is required
is the opportunity to air them. Others are so voluble
they tell all they know about their own business, and
their neighbors’ as well. Generally, you can take the
measure of an inveterate talker, as it’s wind and froth.
On the other hand, the man who holds his tongue is
not easily fathomed. ‘ Still water runs deep,” with
but little noise and friction, while the shallows foam
and fret with constant tumult.

As a rule, the silent man is methodical, painstaking,

Fig, 3.—TRANSVERSE
SECTION,

Fig. 4.-SECTION OF
CAISSON.

careful. He weighs his words and pounds accurately.
In business he makes no fuss or parade; he transacts it,
however, with
diligence and pru-
dence. Brag and

vanity are twins;
together they
were born and to-
gether they ..will
die. o
Conceit and
boasting are poor
elements in trade;
airs put on as soon
a8 a little money
is made usually
have a chill.
Boasting of big
profits and a
speedy fortune to
every listener
shows a lack of
good sense and
sound judgment.
Men have been
hung on theirown
testimony, and
merchants have
failed from too
much tongue.
‘Why should the
secrets of the store
or counting-room
be proclaimed on
the street corner?
A merchant’s
knowledge of his
business is the
safest in his own
breast. If he is
making money,
the fact will dis-
close itself soon
enough, in a solid,
substantial way. -
If you must have
a confidant, let it
be your wife. She
is entitled to it,
and is your help-
mate.
—re——
COCAINE hydro-
> chloride as a local
anasthetic is fre-
quently used for
toothache .and
neuralgia; its
effect is .of course
but teinporary.
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A Magnetized Umbrella.

Some sensational paragraphs have recently appeared

in the press about a fortunate umbrella, whose pro-

- elivities, being ** magnetic,” were detrimental to the de-
cent and correct bearing of the compass or *‘ binnacle ”
on board a Scotch passenger steamer, the Princess
Beatrice, plying from Larne to Stranraer. We men-
tion * fortunate,” as the umbrella in question has been
purchased from the passengerowningit and forwarded
by the captain of the ship to Sir William Thomson,
F.R.8., in whose laboratory at Glasgow it will doubt-
less undergo those pleasing sensations naturally inei-
dent to a thorough test and report on its scientific
complaint. : .

The helmsman, on a certain voyage of the above
named steamer, noticed that the compass by which he
was steering was invariably affected by the near ap-
proach of a certain passenger, and finally the *‘ fault ”
was located in the aforesaid passenger’s umbrella,
which on subsequent trials was found to be strongly
magnetic. As umbrellas are usually made of hard
steel, this result is not to be wondered at; but even:if
not distinctly magnetic, the amount of steel in the um-
brella would, on near approach to the compass, cer-
tainly affect it. Presuming that that umbrella had at
a recent date made the acquaintance of an active
dynamo, its normal condition would have been altered
into a ‘‘magnetic” one, and such a state of things we
have witnessed ourselves.

It is well known that the too near approach of iron
to magnetic needles affects them more or less, and we
call to mind an. amusing incident related by Captain
Marryat, where a native servant placing a frying pan
under the binnacle disturbs the superposed magnetic
needle. We have seen the magnet of a Thomson gal-
vanometer seriously affected by the pins in a lady’s
hair, and have ourselves had to replace steel spectacles
by non-metallic ones. Indeed, in ordinary testing
with a similar galvanometer, it is usual to remove
knives, keys, ete., from one’s person before making any
tests with so delicate an instrument. It was but re-
cently that the vagaries of a not oversensitive hori-
zontal galvanomaeter fairly for a time puzzled us; the
removal of everything in the shape of iron and steel
did not alter the erratic behavior of the needle, our
near approach for the purpose of examining the deflec-
tion produced the same erratic results, until it seemed
that it was almost like personal magnetismn; but finally
the culprit was found in a round felt hat that we were
wearing, but as this was supposed to be. 41l *‘felt,” it
at the-least seemed strange, although the gause was
found in a fine steel ring in the outer edge of the hat to
give therim shape, which was strongly ‘‘ magnetic,” hav-
ing undoubtedly become so from frequent intercourse
with active and powerful dynamos. Instancesof these
kinds are extremely numerous, and it points to a con-
clusion that as an aid to correct navigation, it would
not be advisable to place an umbrella stand round the
‘“binnacle,” or that box which contains the steering
compass of a ship.

As a practical result of the behavior of this umbrella,
we shall probably hear of the passengers to and from
the Isle of Man and other places endeavoring to dis-
cover whether they are also blessed with a magnetic
umbrella. In addition to the usual instruction, ‘‘not
to speak to the man at the wheel,” we shall not be sur-
prised to see the notice, ‘‘ Passengers are requested not
to poke fun at the compass with their umbrellas.”—
Mechanical World.

A Color Blind Fireman,

Mr. Julius King, who is the examiner for color
blindness for the Lake Shore and Michigan Southern
Railroad, has discovered a remarkable case. The
patient is an employe of the railroad company. He
is a man about 40 years old, and is a fireman. Mr.
King made three testsin his case. First, colored glass
globes were placed over a gas jet, and the man, at
a distance of 20 feet away, asked to tell the colors.
He named the red globe correctly when it was first
used, but on second trial declared it to be green.
Then railway signal flags of different colors were
waved before him. He called the red flag green, the
green flag red, and when two flags, both red, but of
different shades, were waved, the fireman insisted that
they were green. Red and green flags held up to-
gether he declared to be green. The next test was
made with a small rack in which hung zephyr worsted
of different colors. The standard color of green was
pointed out to the man, and he was asked to select
the worsted in the rack of the same color. He im-
mediately picked out bright red, old gold, and light
brown bunches. The unfortunate fireman had to be
discharged. Mr. King said that he had examined a
very large number of men for color blindness, and that
about four men in-every one hundred are defective in
their eyesight in this respect. But very few people
are as color blind as the fireman. He said that women
were seldom found color blind, as they constantly
trained their eyes in selecting eolors in ribbons and
dry goods, and in diseriminating between delicate
shades and-tints. In answer to a question, Mr. King
explained: ‘‘ The theory of the cause of color blindness

different colors. When any of these parts are defi-
cient, absent, or undeveloped, the person cannot see
the color that it belongs to, leaving some other re-
sponsive part to act.”—Des Moines Leader.

[
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~ AN IMPROVED WASH-BOTTLE FOR CHEMICAL
LABORATORIES.
BY H. B. BATTLE, ASSIST. CHEMIST, N. C. AG. EX, STATION, RALEIGH,

By this simple device the washing of precipitates
and the cleansing of vessels used in the process of
analysis, which before required the use of the ordinary
wash-bottle, can now be done with much more facility
and in a shorter time. ’

It consists essentially of a thin glass flask, C, placed
about three feet above the level of the working desk,
and closed by a three-hole rubber stopper. Through
one of the holes
issues a rubber
tube, D (or
glass with rub-
ber connec-
tions), descend-
ing to the desk
and ending in
a glass nozzle.
Connection is
made by a sec-
oud hole in the
stopper with a
reservoir bot-
tle, A, placed
above the top
of - the wash-
bottle. In the
third hole is
placed a glass
tube bent atan
angle to keep
out dust. On
filling the flask
from the reser-
voir—the flow
being stopped
by a pinch cock—the water is started by suction from
below, and the stream through the nozzle can be regu-
lated or stopped at will by a pinch cock placed con-
veniently to the hand, the height of the water flask fur-
nishing the pressure, which is sustained by the siphon.

A Bunsen burner, H, is placed underneath the flask,
and the water can be heated When it'i§ s0'desired. Hot,
water as well as cold can thus be used in treating pre-
cipitates. Other solutions can be employed equally as
well as water. (See bottle F.)

The advantages of this system are:

1st. The saving of much time and consequent labor
attending the use of an ordinary wash-bottle, especially
where several analyses are carried on at the same time,
the exertions required by the mouth and lungs being
thereby avoided. '

2d. No air exists in the tube, as in an ordinary wash-
bottle, and consequently the full force of the liquid is
utilized immediately.

water, no trouble is experienced with free amonia,
which ordinarily is quite hurtful to the mouth and eyes.

The large bottle, E, with the accompanying tube,
shows a convenient arrangement for holding any solu-
tion and delivering the same.

A CONVENIENT ARTICLE FOR HOSPITALS AND SICK
) ROOMS,

The illustration herewith shows an improved form
of cover for vessels for use in chambers and sick rooms,
: the device embracing an
easily operated lever at-
tachment, on the top of
the cover, in connection
with the handle, where-
by the cover is made to
fit closely on a rubber
washer, and thus serve
to confine all the bad
odors within the vessel.
The device is an ex-
tremely simple one, in-
expensive to make, and
adding but slightly to
the weight of the cover,
and is so made that the
latter can at any time
be readily cleansed.

This invention has been patented by Mr. Agur Jud-
son, of 111 Commerce Street, Newark, N. J.

‘WITH most people, says a sensible writer, the want of
a well defined system or method is one of the'chief
causes of their getting behindhand with their work.
A systematic method of working, combined with indus-
try, will complete a vast amount of work in a day and
finish it with ease; but without system and application,
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the worker may be in a continual rush, and yet accom-
plish little.

is that parts of theretina of the eye respond 'each to |

3d. When used with a wash solution of ammonia |-

Sale of the Great Eastern.

The Great Eastern, the largest steamship in the
world, was recently sold at public auction in London
for £26,200. The career of therival of Noah’s Ark has
been very checkered. Her construction began May 1,
1854, and the work of launching her, which lasted from
Nov. 8, 1857, to Jan. 81, 1858, cost alone £60,000, hydrau-
lic pressure being employed. Herextreme length is 680
feet; breadth, 8215 feet, and including paddle boxes,
118 feet; height, 58 feet, or.70 feet to the top of bul-
warks. She is provided with eight engines, capable of
actual work of 11,000 horse power, and has in addition
twenty auxiliary engines. She was sold in 1864 for
£25,000, and was successfully employed in laying seve-
ral ocean cables.

On Tidal Theory and Tidal Predictions,

In a paper reprinted from the Journal of the Frank-
lin Institute, Mr. E. A. Gieseler, the Superintendent of
Construction, Fourth Lighthouse District, has pre-
sented a clear mathematical view of the agencies which
influence the tides and the local conditions which must
have place in tidal predictions. It is now so generally
acknowledged that the tides are caused by the differ-
ence in the attractions of the sun and moon on those
parts of the earth nearest to them, and on their antipo-
des, that any detail statements concerning the main
theory seem entirely superfluous; since, however, the
heavenly conditions causing the tides are by no means
simple or uniform, but are subject to constant changes,
it becomes a matter of some interest to investigate the
causes of those variations, and to learn their quantita-
tive effect.

The first cause which suggests itself is the changes
in the distance of sun and moon from the earth. The
moon’s orbit is an ellipse, the earth being at one focus,
and during her revolution, therefore, she constantly
changes her distance from the earth. This cycle of
change, represented by one lunar revolution, occupies
a little over twenty-seven days, during which time the
moon passes from her greatest distance to her smallest
distance, and back again to her greatest distance. In
addition to this disturbing influence, the axes of the
moon’s orbit are not constant, owing to solar attrac-
tion, but vary in a period of about nine years.

With the sun the case is reversed, for here it is the
earth which changes her distance during her elliptical
revolution about the sun, and passes from her least dis-
tance in winter to her greatest distance in summer, and
back again to her summer position in the period of one
$ear. Another series of variations is due to the rela-
tive meridional position of sun and moon; for if both
bodies culminate simultaneously to-day, the motion of
the moon will carry her 12° east of the sun by to-mor-
row, and she will consequently culminate 49 minutes
after him. A day later, and the distance and time will
be doubled, until, after 14%{ days from conjunction, she
is 12 hours behind the sun, or in opposition. At the
end of about 294 days, both heavenly bodies once more
culminate simultaneously. This period between two
successive conjunctions, which is called the synodic
month, differs from the moon’s sidereal revolution by
214 days.

The changes in the declination of the sun and moon
offer still another factor in this complicated chain of
causation. As the plane of the earth’s equator forms
an angle of 23° 28 with the plane of her orbit, or the
ecliptic, the sun reaches this declination twice a year,
at the summer and winter solstices, while the points of
intersection of these great circles give the two periods
of no declination, the vernal and autumnal equinoxes.
The moon’s orbit lies in still a different plane, inclined
at an angle of about 5° to the ecliptic. Her declination,
accordingly, varies in a period of about 19 years from
18° to 29°, according to the position of the lunarnodes,
which is not fixed, but revolves around the earth.

The synchronous influence of these three causes, the
changes in the distance of sun and moon from the
earth, the changes in theirrelative meridional position,
and the changes in their declinations, furnishes the ma-
terial for a complicated calculation; for the resulting
curve which represents the actual tide is made up of
constantly varying élements. When, in addition to
these, the local conditions of prevailing winds and
coast topography are also taken into consideration, the
question of tidal prediction is seen to be a very intri-
cate one. In the second part of his monograph, which
relates to-tidal prediction, Mr. Gieseler records his ob-
servations made at Cape Henlopen, and publishes the
details of his system for general application.
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A Horse with More Sense than a Man,

At the recent Horse Show, New York, during the ex-
hibition of the jumpers, the horse of one of the gentle-
man riders leaped the 5 ft. 8 in. bar, but in coming
down struck head first, made a complete souiersault,
and threw himself on the ground flat on his back; the
rider, being pitched ahead, cleared the horse. For-
tunately neither rider nor animal was seriously injured.
After this most narrow escape the rider again mounted
and endeavored to make the horse try the same jump
again, but the creature showed more sense than the
man by resolutely declining the dangerous job.
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IMPROVED “ NOBLE” WOOL COMBER,

Wool combing may fairly lay claim to being an an-
cient industry. Centuries ago it had attained such a
degree of importance that those engaged therein
thought themselves entitled to the patronage of the
saints, and therefore placed themselves under the pro-
tection of St. Blaise. History does not inform us
whether much benefit accrued from this step to those
who followed the ocecupation, but undoubtedly with
the growth of wealth and the increase of population
the numbers engaged in it grew in proportion to the
requirements of the worsted trade. The simple imple-
ments of combing—the combs, fire pan, and the small
etceteras—however, continued to be used until within
quite recent times, when, owing to the stimulus given
to other industries by the introduction of machinery,
ideas began to be entertained that it would be bene-
ficial to bring similar appliances into the worsted
trade. For several reasons, combing was one of the
first branches deemed suitable for the experiment. In
1790 Cartwright succeeded in construeting a practical
machine for the combing of wool, but it was deficient
in many respects.

Hawksley, of Nottingham, made a considerable ad-
vance upon
Cartwright’s
machine, and
this was follow-
ed at an inter-
val of 35 years
by the more
successful at-
tempts of Platt
and Collier, as
these were
again distanc-
ed in 1842 and
1844 by the fur-
ther advances
accomplished
by Donis-
thorpe. It is,
however, to
Josue Heil-
mann, the in-
ventor of the
celebrated
combing 1ma-
chine known
by his name,
that the trade
is most indebt-

“ed for the suc-
cess made in
mechanical
wool combing.
The pfinciple
of this machine
which has been
further devel-
oped and im-
proved upon
by Messrs. Lis-
ter and Donis-
thorpe and
others, render-
ed mechanical
combing such
a success that
the old system
rapidly disap-
peared before
it, and the
hand comber in the worsted industry has now become
as nearly extinct as the hand loom weaver in the cotton
trade. Subsequent inventors have continued the labors
of their predecessors in the efforts to perfect this im-
portant machine. Among these one of the most sue-
cessful was the comber of the ‘ Noble” combing ma-
chine, which is deservedly the favorite in the trade to-
day. Still even this was not perfect, as improvements
continue to be devised to obviate the defects or imper-
fections that constant use has a tendency to reveal.

Among those who have been engaged in this task
are Messrs. Joseph Jefferson & Bros., of Bradford, who
have been making the ‘‘Noble” comb for seventeen
years, and whose efforts have been rewarded with con-
siderable success. They have embodied these in their
improved ‘ Noble” combing machine, which is illus-
trated herewith, and the points of which we proceed to
describe.

The effects of the older form of the machine seem to
have been that through the teeth of the comb being
hot there was a tendency of the wool to rise upon or
over them when the machine was stopped for a short

.time, so that when the machine was started, owing
to the action of the dabbing brushes being some-
what behind the movement of the comb, the wool or
sliver was drawn over the top of the pins, by which a
quantity of noil was mixed into the top and spread out
into the thread or yarn to an unknown length. The
dividers were also late in their action as compared with
the combs, which resulted in making slubs in the

sliver. Another serious defect was the liability of the
dabbing brushes to act simultaneously instead of alter-
nately in their stroke, the result being that when this
occurs the machine is severely shaken while this con-
cert of action lasted, causing an excessive amount of
wear and tear. In cases where there are a consider-
able number of machines in a room, and it occurs, that
all the dabbing brushes are making their stroke at one
time, a severe vibration of the building often ensues.
This defect arises from the fact that usually the dab-
bing brushes are independently driven by separate
straps, so that a slight difference in the tightness of these
leads to the concurrence of stroke often complained of.

Messrs. Joseph Jefferson & Bros. have obviated these
several defects in the following ways: 1. By the in-
troduction of a new motion for driving the dabbing
brushes (as shown in the illustration), from which both
dabbing brushes are driven by one strap, alternate
action being secured by the cranks being set at half
centers. This perfectly effects the end in view so far
as that point is concerned. But another advantage is
also gained by the dabbing brushes starting to ope-
rate at full speed before the comb circles are on the
move, which never allows the sliver or fiber to pass the

IMPROVED “NOBLE” WOOL COMBER.
center where the two combs come together before it
is properly dabbed into the pins of the two circular
combs, the result being that the size of the brushes
can be reduced so as to cost not much more than half
of their former price; and as they descend upon and
are lifted from the teeth of the revolving combs more
quickly, they are much less expoged to wear from the
action of the revolving combs than formerly. This
will be obvious to our practical readers. The bad
work resulting from the comb commencing its revolu-
tion before the dabbing brushes could be got to work,
as explained above, has been remedied by an arrange-
ment whereby the dabbing brushes are set to work and
acquire full speed before the combs begin to revolve.
The same arrangement, or a corresponding one, in-
cludes the ¢ dividers,” so that all chances of the fibers
of the top being doubled back upon themselves are
carefully provided against, and slubby work prevented.
It will be clear from these statements that, if thought
desirable, the speed of the comb can be accelerated
and a greater production secured. But, without insist-
ing upon this point, it will be clear that the improve-
ments introduced into the machine have considerably
enhanced its value in the matter of producing better
work, diminishing wear and tear, and. effecting great
economy by lessening the quantity of dabbing brushes
required.—Zextile Manufacturer.

———
GRINDSTONES are made from natural sandstone, the

stones being cut into shape and afterward turned,
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Wood Screw Heads.

It may be questioned whether the present proportion
of bevel, or angle, to‘the heads of wood screws is the
best, and the proportion of diameter between head and
shank is the best. A wood screw has a head that is
twice the diameter of the shank, and,its underside bevel
presents a face that is two-thirds the diameter of the
shank, or the original wire; thus: diameter of shank,
15 inch; head diameter, {5 inch; bevel of head, & inch.
Thus the head is very flat or broad in comparison with
the shank, or size of the original wire from which the
shank is formed.

Nails, which are driven into the wood and hold only
by longitudinal friction, have very small heads—in
finishing nails, hardly enough to redeem the nail’s form
from that of an elongated wedge. Screws hold by
transverse projections—the thread—and certainly do
not need any larger proportional head than do nails.
All the heads of screws are *‘upset” in a heading ma-
chine; in some instances, as of short screws, the upset
head absorbing one-third of the length of wire cut for
the screw. This great spreading of course weakens
the tenacity of the metal and tends to ‘‘ broom ” it out.
To this weakness, inherent in the unfinished blank, is
to be added the
slotting of the
head for the bit
or blade of the
screw  driver.
This cut, al-
ways of a gen-
erous width,
extends in
depth almost
to the bottom
of the beveled
head (more
than half way,
making the
head weaker as
it goes down-
ward because
of the decreas-
ing diameter of
the head), in
effect nearly
splitting the
head in two.
There are
faults in the
present con-
struction of
wood serews
that are appa-
rent on consid-
eration.

Suppose that
the propor-
tions of the
SCrew were
changed, so
that the diame-
ter of the head
should be less
and its bevel
more. For in-
> stance, take the
——= foregoing size

of scecrew:
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— shank, & inch;

diameter of

head, % inch;

: bevel of head,

1% inch. This would make a head smaller in extreme

diameter but twice as deep as the present style, while

the head would be stronger because it was less upset

from . the original wire size, but the screw driver cut

need not be any deeper. The long slant of the bevel

of the head would obviate the necessity of a counter-
sink except in very hard woods.

—_———t . -———
Experiments with Sorghum,

The experiments in the application of diffusion and
carbonitation to sorghum cane made at Ottawa, Kan.,
by the Commissioner of Agriculture have recently been
completed. Prof. Wiley, who was in charge of these
experiments, says in his preliminary report that the
yield of sugar from the cane was more than 99 per
cent, only 012 of one per cent being left in the waste
waters and exhausted chips. The yield of erude sugar,
that is, as it comes from the vacuum pan, went as high
as 280 pounds per ton, or, at 12 pounds per gallon, 233
gallons per ton, a result fully double that obtained
by the ordinary methods. The process of carbonita-
tion, the adding of a large excess of lime to the juice,
and then precipitating -it with carbonic acid, was com-
pletely successful. The product'obtaiped was lighter
in color and more palatable than that of the usual
method hitherto practiced, while the saving in scums
is estimated to be at least ten per cent. The difficul-
ties encountered were entirely of a mechanical nature,
and easily overcome.
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ENGINEERING INVENTIONS,

A car coupling has been patented by
Mr, Michael Spelman, of Shreveport, La. It is auto-
matic, the drawhead having a device for guiding the
link into the cavity to enableit to engage with the coup-
ling pin, and there being a novel link guide and sup-
porter to hold it in the desired positions.

A car coupling has been patented by
Mr. Lorenzo D. Hoover, of Rock Island, Ill. The draw-
head is formed with a chamber, bridge, and aperture,
in combination with a coupling pin having a shoulder
and a pivoted leg, the shoulder being adjusted to hold
the connecting link upon the bridge, the device being
automatic. -

An automatic block signal for railways
hag been patented by Mr. Lewis B. White, of New York
city. From standards at the side of the track a novel
connection ig provided with the rail, so that when the
latter is struck by a passing locomotive a crank is ope-
rated which sets a signal that will remain set for a given
time and then swing back to its normal position.

A boiler furnace has been patented by
Mr. John Mailer, of San Francisco, Cal. It has a fuel
magazine above and opening into its firebox, with pass-
ages leading from the fuel magazine and firebox into a
rear combustion chamber, tube lined and apertured
doors being provided to admit air to the fuel as it feeds,
and the whole construction to facilitate the regular sup-
ply and economical consumption of fuel,

MECHANICAL INVENTIONS.

A planer chuck has been patented by
Mr. Thomas H. Paul, of Frostburg, Md. A bed piece,
with a transversely sliding chuck body, is pivoted to
oscillate on the planer platen, and there are other novel
features, whereby a gib and gibway may be planed to
fit exactly together, or a groove planed in the arc of a
circle, or the plane face of a circular segment planed
with cuts in arcs of circles.

—_—————
AGRICULTURAL INVENTIONS,

A fertilizer distributer has been patent-
ed by Mr. Joseph Kittle, of East Bend, N. C. Itis to
facilitate dropping by hand a certain amount of fer-
tilizer, and has devices for measuring and gauging the
supply from the hopper, and for sustaining the distri-
buter and adapting it to persons of different heights.

A cultivator for listed corn has been
patented by Messrs. John C. McCandless and Orson
King, of Randolph, Kan. This invention covers a novel
construction and combination of parts in a machine for
loosening the soil and destroying the weeds and grass
upon the tops and sides of the ridges and between the
ridges.

A mowing machine has been patented
by Mr. Warren Hill, of Towanda, Pa. Ithas sleeveson
the ends of the axle with downwardly projecting arms
connected with the draught pole, and other arms on
which a cross bar rests, to help support the frame with
the gearing and shafting, to improve center cut mowing
machines and prevent undue pressure on the cutter bar,
while simplifying the construction.

A cultivator has been patented by
Messrs. Lorenzo D. Monroe and George W. Wiggins, of
Morgan, Ga. The construction is such that the arms
which carry the cultivator blades are made adjustable
upon any part of the cultivator beams, and at any
angle, while combined with a central cultivator beam
are side beams, also carrying adjustable arms and an
adjustable draught bar.

A combined cotton seed planter and
fertilizer distributer has also been patented by the above
named gentlemen. The invention covers a novel con-
struction and arrangement of parts in a machine for
doing the furrowing, planting, fertilizing, and cov-
ering of the seed at one operation, and doing this expe-
ditiously and with a minimum expenditure of labor.

—_—te—————
MISCELLANEOUS INVENTIONS,

A bolt fastener has been patented by
Mr. Edward G. Holden, of Oak Ridge, Mo. The bolt
has a reduced threaded portion, forming a shoulder and
a square offset, in combination with end pieces and tog-
gle levers, to securely hold the bolt in a smooth recess.

An improvement in scissors has been
patented by Mr. Theodore Bayrhoffer, of Shelby, Neb.

"The scissors are made with a pivot plate adapted to a
recess in one arm of the scissors, and there is also a
spacing plate, so that scissors can always be readily
tightened up as desired, and a close joint preserved.

A bodice belt has been patented by Mr.
Samuel Bretzfield, of New York city. Combined with
a belt having a fastening adjustable for the desired
length are two bodice pieces adjustable on the belt, hav-
ing a loop or pocket for the passage of the belt anda
double parallel row of perforations to receive lacings.

A photographic plate box has*been pat-
ented by Mr. Vincent M. Wilcox, of New York city. It
has adjustable and removable corrugated or notched
spring partitions to receive the ends or edges of plates
and hold them separately, making a case adapted to
hold photographic plates of different sizes.

A combined blacking brush and scraper
has.been patented by Mr. Charles E. Hatch, of Vslllejo.
Cal. The handle is detachable, and has a scraper or
blade for use in cleaning mud or dirt from boots or
shoes before blacking, but the handle can be quickly
and easily adjusted to the brush again by turning a set
screw.

A corset fastening has been patented
by Mr. Morris Hertz, of “New York city. Its construc-
tion i6 such that the corset is to be hooked about the
person in the ordinary way, but avhen it is to be remov-
ed‘it‘is only necessary to press downward upon a finger
pieee, which will operate a plate and hook-shaped
keepers to open the corset.

A dumping car and scow has been pat-
ented by Mr. William Fallon, of Newburg, N. Y. This
invention covers improvements on a former patented

invention of the same inventor for the construction of
scows and cars in such manner that they can be dumped
easily and rapidly, and afterward readily brought back
to the normal position. .

A sugar cane top and leaf cutter has
been patentéd by Mr. Emilio Lobeck, of Havana, Cuba.
The machine has a feed table, along which the cane
tops and leaves are passed to feed rollers, which carry
them to rapidly working knives, the feed rolls and
knives being operated by gearing from an axle of the
truck on which they are mounted.

A convertible skate has been patented
by Mr. John Lapp, of Honeoye Falls, N. Y. Itisin-
tended for both roller and ice skating, and has remov-
able front and rear runners with opposite blades con-
nected to each other, with various novel features, so
the advantages of the automatic side curving movements
of roller skates may be availed of in ice skates.

. A pipe coupling has been patented by
Mr. Lucien Lerede, of Paris, France. This invention
consists in the employment of metal tubes, each of
which has at its ends a ball and socket or other uni-
versal joint, with means for rendering it perfectly tight,
the device being especially designed for compressed air
and vacuum brake apparatus.

A shoe blacking box has been patented
by Mr. Francis M. Osborn, of Port Chester, N. Y. This
invention relates to blacking boxes in which the black-
ing to be used is forced through apertures in a plate
fitted in the blacking box, and the construction is such
that only the quantity of blacking required at'a time
will be exposed to the brush.

A dissolving key for oxyhydrogen lights
has been patented by Mr. Henry J. Brower, of Brook:
lyn, N. Y. Combined with a key body having separate
channels for the oxygen and hydrogen are valve plugs
in each channel connected to operate together, the key
to be used in turning gas from one jet to one or more
other jets, to produce dissolving effects or for other
uses.

A flood gate has been patented by Mr.
James A. Galloway, of Spring Hill, 8. C. Its econstruc-
tion is simple, but it is so designed that the gate may be
held open and stopped from revolving, its several parts
being held out of the way of timber and other floating
objects likely to damage it, and a clear way provided

for the water, the invention being an improvement on a
former patented invention of the same inventor.
< A hand nailing implement has been pa-
tented by Messrs. Edward L. Taft, of Gardner, and
Henry M. Rich, of Athol, Mass. This invention covers
a pair of nail or pin driving pliers, with an automatic
nail feeding device, operated by the opening and clos-
ing of the pliers, one of the jaws serving to drive the
nail and the other as a rest for therod or article through
which the nail or pin is to be driven.

A platform rocker has been patented
by Mr. James S. Piper, of Gardner, Mass. The seat
back and arm rests are formed of bent wood, the back
rest bars extending down below the seat and having
their lower ends secured on a curved runner, which has
its front bent up to the under side of the seat, then ex-
tends along the under side and is bent down to the run-
ner at the rear end of the seat, all on a platform with
bent ends forming feet. .

An apparatus for dyeing has been pat-
ented by Mr. Ludwig Pfaff, of San Francisco, Cal. The
fabric to be dyed is wound around a perforated tube, a
perforated cylinder surrounding the fabric, and top
and bottom pieces covering the ends of the cylinder
of fabric, the whole to be placed in a vat, and dyeing
liquid forced up through the bottom of the tube, pass-
ing through the fabric, and dropping from the apertures
of the outer cylinder into the vat.

A water elevator has been patented by
Mr. Thomas A. Porter, of Cameron, Texas. Combined
with endless chains having novel links and staples are
buckets with apertured side flanges through which the
staples pass, fastenings passing through the staple in
front of the apertured side flanges to hold the buckets
in place, and so their open ends, in passing over the
drum, will not tip forward until the spouts are carried
just above the inner wall of the receiver.

A combined umbrella and cane has
been patented by Mr. George Leland, of Jacksonville,
Fla. Combined with a hollow cane is a nut adapted to
beheld on its end, ribs pivoted thereto, with braces
and a chain ring holding the lower ends of the braces,
the several parts to be held in the hollow of the cane
when the umbrella is not in use, the diameter of the
cane seven-eighths inch at the smaller end and one
and a quarter inches at the thicker end.

A bridle bit has been patented by Mr.
Emry Q. Darr, of Shelbyville, Ind. It consists of two
rigid bars of different lengths, one above the other, piv-
oted together centrally, the upper bar suspended by the
usual cheek straps, and to remain in a fixed position
across the horse’s mouth, while the swiveled lower bar
turns on its pivot to guide the horse by lines in the
usual manner, so that the pull on the rein is not largely
expended in drawing on the bridle, but it is transmitted
directly to the animal’s mouth.

NEW BOOKS AND PUBLICATIONS.

LEHRBUCH DER VERARBEITUNG DER
NAPHTHA ODER DES ERDOLES AUF
LEUCHT- UND SCHMIEROLE (Hand-
book of the Manufacture of Illumi-
nating and Lubricating Oils from
Naphtha or Petroleum.) By F. A.
Rossmassler, Chemist. Vienna, Pesth,
Leipzig: A. Hartleben, 1886.

The author gives a systematic account of the crude
material, the products derived therefrom, and the
gradual progress made in the art of refining. He de-
scribes the properties of lubricating and illuminating
oils, the different operations of distilling, condensing,
purifying, mixing, bleaching, and deodorizing. He sets
forth the use of the more volatile products, and de-
scribes in detail the methods of manufacturing. and
purifying lubricating oils, and finally he gives a very
full description of the plants for factories and the de-
vices for filling kerosene barrels,

Bpecial.

A BANKER AND. HIS FRIENDS.

Alvarado Howard, Esq., is treasurer of the savings
bank of Stafford Springs, Conn. Like many other bank
men, he had suffered from overwork. There is a sort' of
headache which is peculiarly the lot of the bank man
closely applying himself to business. With it comes a
weary and broken down sensation of inability to give
full attention to business. All this Mr. Howard suffered,
with lack of appetite, loss of flesh, and the other symp-
toms which with unpleasant plainness tell the story of
dyspepsia. '

“I was very low spirited,” said Mr. Howard to one of
our correspondents who visited him at his cozy cottage
at Stafford Springs. “ My wife was greatly concerned
about me. 1had taken advice and medicine from the
regular physicians, but with very little advantage. Some
friends of my wife had taken Compound Oxygen, and
had sent her circulars and pamphlets about it. She was
much interested in what she read of it, and said she
thought this was what I needed. While she was away
from home for two or three weeks I sent for a ‘ Treat-
ment.” You may judge of the effect of the Oxygen on
me when I tell you that, although I had not told my
wife 1 had got it, she noticed from the character of the
letters 1 wrote her that I was in better spirits, and con-
sequently in improved health.”

“Had the Compound Oxygen, then, 80 soon begun its
good work on you?”

“Yes; it did its work much more quickly than I had
any reason to expect. I was surprised, for although I
anticipated good results, I had not supposed they would
be felt so quickly. Within a week I was so much better
that I was going to put the Oxygen away and take no
more of it. But I concluded that it would be better to
keep on with it for a while. I did so for a few weeks, and
was so completely restored to health that I had no
further need for any remedy. That was three years ago.
Since that I have never been without Compound Oxygen
in the house, and I do not intend to be without it at any
time.”

“Then you have had to resort to it pretty much all the
time?”

‘““By no means; only occasionally, when I have had a
cold or something of that kind. But my wife has used it
and derived great benefit from it, and so have the chil-
dren.

“I believe my wife would have been dead but for
Compound Oxygen. Her lungs troubled her. The pain
was very severe, particularly in theleft lung. The symp-
toms were those of incipient consumption. Both last
winter and winter before she took Compound Oxygen
through nearly all the- cold weather, and with the most
remarkable effect. It strengthened her, removed the
lung pain, and generally and particularly built up her
health.

“ As for the children, my boy is eight years old. He
has grown up quickly, and is half a head taller than most
other boys of his age. He has taken Compound Oxygen
for colds and as a tonic and strengthener. Nothing has
ever served him better. We have the utmost confidence
in it for him. Baby is six months old, and has learned
to inhale like a grown person. She had a cold with
catarrhal symptoms, and was entirely relieved and cured
with Compound Oxygen. I may add that I myself am
naturally disposed to catarrh. Since I have used this
Oxygen, which is now about three years, the catarrhal
troubles have not annoyed me.

*“Three or four weeks ago I was suddenly taken down
with quinsy. Compound Oxygen had done 80 much for
me in other respects that I tried it for this. I took it
pretty hot, putting the tube well dowy, my throat so as
to reach the sore and swollen parts. Almost at once it
brought down the swelling, and took away the pain. Do
you wonder that I so thoroughly believe in such a rem-
edy?”

“I think you said you had friends who had used it,
Mr. Howard? Has their success with it been as great as
yours?”

“Yes; so completely satisfactory that I recommend it
to every friend that 1 have.

“ A lady who was with us, but who now lives in Boston,
was troubled with severe colds. My wife urged her to
use Compound Oxygen. ‘It is-all folly,’ she replied.
¢ When one ot my hard colds takes hold of me, I must let
it run and take its course.”. But the Oxygen broke up in
three days as severe a cold as she had ever been taken
with. .

¢ My sister who lives in New Haven, a married lady,
some twenty-four years ago strained her voice and in-
jured herlungs and throat, the injury resulting in chronic
bronchitis. For about three years she has used Com-
pound Oxygen, which has kept her alive, for she was
very near dying. That she should be entirely cured of
such a deep-seated and protracted malady would be too
much to expect. But she has been greatly relieved, and
her life made incomparably more comfortable than it
otherwise could have been.

“ A young lady, a friend of ours, living a few miles out
of town, has for a long time been troubled with lung dis-
ease. The doctor said her left lung was badly diseased,
and it was only a question of time when she must die.
Her digestive and other functions were much deranged.
Both she and her sister were prejudiced against the use
of Compound Oxygen, and the only way that I could in-
duce them to consent to the use of it was to send for a
‘Treatment,’ and assure them that if it did no good in
three or four weeks I would stand the expense of it. A
wecek after she began to use it she said that she never
had tried anything which had done her so much good.

“She has now improved wonderfully, though of course
not yet entirely cured, but oh, how different from what
she was! :

“Mr. M. C. Kinney, our Town Clerk of Stafford, had
two or three attacks of asthma. The old-school phy-
sician who had treated him of course condemned Com-
pound Oxygen, and said it was no better than so much
warm water. Mr. Kinney took the Oxygen, however,
and was greatly relieved.”

“Well, Mr. Howard, you really seem to have become
a sort of an apostle of Compound Oxygen to all your
friends and neighbors. It it not so?”’

*Call it what you choose. I believe in this thing with
all my heart. Whatever it is made of I don’t pretend
to know. I know only what it has accomplished for
me and my friends, and therefore I freely advise those
who are sick to use it. And I have seen its benefit in.re-
lieving those who were too far gone for entire recovery.
It cannot be expected to work miracles ; but even to re-
lieve those who must die is a great achievement for it.
Here, for instance, is the case of a young lady who was
taken with a severe throat difficulty, which settled on
her lungs and ran into consumption. I had some Com-
pound Oxygen in the house, and 1 placed it at her dis-
posal. This was too late to save her, for she was by
this time very far gone. Shelived for a few weeks, but
during those weeks she experienced great relief. The
family wished that they had known of the Compound
Oxygen, and had used it, long before.

“ Another—a gentleman and his wife who are now in

California. The lady had a cankered sore throat and a
bad cough. The doctors said she was drifting into con-
sumption. Her husband disliked to displ the medi-
cal man by trying a remedy contrary to his advice, but I
asked him which he would rather do—please the doctor
and bury his wife, or save his wife and confound the
doctor. He finally sent for a ‘Treatment.” His wife
tried it, and her sore throat soon got well. She began to
gain in her general strength and health. They had made
their arrangements to go to.California, and soon after
went there. I have since heard from them. The lady is
now strong and hearty, with her health entirely re-
stored.

*“ A young lady who is a neighbor of ours was for years
in such a low state of health that she could not half en-
joy her life. She had been under medical attendance in
a chronic sort of a way, which gave her little or no bene-
fit. We gave her circulars about Compound Oxygen.
She received them courteously, but said she was already
under medical treatment, and did not want to make a
change. One day she came to our house with such evi-~
dently improved health that we at once asked her
what she had been doing. ‘You needn’t say anything
about it,’ said she, ‘but I have been taking Compound
Oxygen.” I could tell you a long story about her im-
provement, but suffice it to say that we are all surprised
to see how she has gained. She had been able to take
but little exercise. Lf she was going a quarter of a mile,
she would order the carriage. She now takes exercise
like other people, and although slender and by no
robust in appearance, is in the enjoyment of such good
health that she no longer has occasion for the services
of the doctor.”

Mr. Howard added that he could give instances of
other friends for whom Compound Oxygen had per-
formed similar benefits. It will be seen from the record
of those he has given that the benefits of Compound
Oxygen cover a very wide range ot suffering, and are ap-
plicable under the most diverse circumstances. What-
ever the difficulty, nobody need despair of finding relief
by means of Compound Oxygen. To learn more about
it send for the pamphlet treatise on the subject, which
will freely be mailed to all who address Drs. STARKEY
& PALEN, 1529 Arch Street, Philadelphia.

WBusiness and Personal.

The charge for Insertion under this head is One Ddllar
a line for each insertion; about eight words to a line.
Adwertisemenits must be received at publication office
as early a8 Thursday morning to appear in next issue.,

All Books and App. cheap. School Electricity, N. Y.

Applegate (burglar) Invis. Elect. Mats. 1512 Chest.,

Phila.

Curtis Steam Trap for condensation of steam pipes,
high or low pressure. Curtis Regulator Works, Bos-
ton, Mass.

For Sale.—A patent on Window Shade Roller Hang-
ers. Address F. G. Gollon, Hoboken, N. J.

For Sale.—Patented Self-oiling Car Wheel. Liberal
commission to agents. E. T. Thayer, Charleston, W. Va.
Box 826.

Patent for Sale.—A necessity on every telephone. Ad-
dress Smith A. Waterman, West Troy, N. Y.

Geo. E. Lloyd & Co., Electrotype and Stereotype Ma-
chinery, Folding Machines, etc. Send for catalogue.
Chicago, Il

THE EDISON COMPANY FOR ISOLATED LIGHTING,

65 FIFTH AVENUE, NEW YORK, Nov. 14, 1885.
CHAS. A. SCHIEREN & Co.,
Manufacturers of Leather Belting,
Ferry and Cliff Sts., New York city.

Gentlemen :—

We have used several of your specig,’l Electric Light
Belts. They are very pliable, they do not rip, and do
not stretch. They have given us excellent service
wherever used. Yours truly,

J. H. VAIL,
Gen’l Supt.

Notice to Manufacturers or Inventors.—A company
with a large foundry,iron and woodworking machine
shop in running order, located in one of the best towns
in Ohio, not troubled with strikes, where coal, wood, and
iron gre cheap, would take any article made of iron or

“woo@to make during the winter months, which is their

dullest season of the year. Stoves orstove castings pre-
ferred. . Address H. B. J., Loek Box 221, Columbus, O.

Estimates given and contracts taken for the construc-
tion of intricate mechanical instruments, fine tools, mod-
els, and light machinery. Burckhardt & Schneider, 211
Mulberry Street, Newark, N. J. .

Nickel Plating.—Sole manufacturers cast nickel an-
odes, pure nickel salts, polishing compositions, etc. $100
“Little Wonder.” A perfect Electro Plating Machine.
Sole manufacturers of the new Dip Lacquer Kristaline.
Complete outfit for plating, etc. Hanson, Van Winkle &
Co., Newark, N. J., and 92 and 94 Liberty, St., New York.

Grimshaw.—Steam Engine Catechism. A series of
thoroughly Practical Questions and Answers arranged
80 as to give to a Young Engineer just the information
required to fit him for properly running an engine. By
Robert Grimshaw. 18mo, cloth, $1.00. For sale by
Munn & Co., 361 Broadway, N. Y.

The Knowles Steam Pump Works, 44 Washington
St., Boston, and 93 Liberty St., New York, have just is-
sued a new catalogue, in which are many new and im-
proved forms of Pumping Machinery of the single and
duplex, steam and power type. This catalogue will be
mailed free of charge on application.

Coiled Wire Belting takes place of all round belting.
Cheap; durable. C. W. Belting Co., 98 Cliff 8t., N. Y.

Air Compressors, Rock Drills. J. Clayton, 43 Dey st.,N.Y.

Haswell's BEngineer’s Pocket-Book. By Charles H.
Haswell, Civil, Marine, and Mechanical Engineer. Giv-
ing Tables, Rules, and Formulas pertaining to Mechan-
ics, Mathematics, and Physics, Architecture, Masonry,
Steam Vessels, Mills, Limes, Mortars, Cements, etc. 900
pages, leather, pocket-book form, $4.00. For sale by
Munn & Co., 361 Broadway, New York.

Shafting, Couplings, Hangers, Pulleys. Edison Shafting
Mfg. Co.,86 Goerck St., N.Y. Send for catalogue and prices.
. Iron Planer, Lathe, Drill, gnd other machine tools of
modern design. New Haven Mfg. Co., New Haven, Conn.

‘Wanted.—Patented articles or machinery to manufac-
ture and introduce. Lexington Mfg. Co., Lexington, Ky.
For Power & Economy, Alcott’s Turbine, Mt. Holly, N.J.

Machinery for Light Manufacturing, on hand and
built to order. H. H. Garvin & Co., 139 Center 8t., N. Y.
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Send for Monthly Machinery List.
to the George Place Machinery Company,
121 Chambers and 103 Reade Streets, New York.
Presses & Dies. Ferracute Mach, Co., Bridgeton, N.J.

If an invention has not been patented in the United
States for more than one year, it may still be patented in
Canada. Cost for Canadian patent, $40. Various other
foreign patents may also be obtuined. For instructions
address Munn & Co., SCIENTIFIC AMERICAN patent
agency, 361 Broadway, New York.

Supplement Catalogue.—Persons in pursuit of infor-
mation of any special engineering, mechanical, or scien-
tific subject, can have catalogue of contents of the Sci-
ENTIFIC AMERICAN SUPPLEMENT sent to them free.
The SUPPLEMENT contains lengthy articles embracing
the whole range of engineering, mechanics, and physical
science. Address Munn & Co., Publishers, New York.

Send for catalogue of Scientific Books for sale by
Munn & Co., 361 Broadway, N. Y. Free on application.

Guild & Garrison’s Steam Pump Works, Brooklyn,
N.Y. Steam Pumping Machinery of every description.
Send for catalogue.

Send for descriptive circular on lubrication. Charles
H. Besly & Co., North American Agents for Reisert’s
Celebrated Solid Oil, 175 & 177 Lake St., Chicago, IlL.

Keystone Steam Driller for all kinds of artesian wells.
Keystone Driller Co., Limited, Box 32, Fallston, Pa.

Iron and Steel Wire, Wire Rope, Wire Rope Tram-
ways. Trenton Ilron Company, Trenton, N. J.

‘Wood Working Machinery. Fullline. Williamsport
Machine Co., “ Limited,” 110 W. 3d 8t., Williamsport, Pa.

Iron and Steel Drop Forgings of every description.
Billings & Spencer Co., Hartford, Conn.

We are sole manufacturers of the Fibrous Asbestos
Removable Pipe and Boiler Coverings. We make pure
asbestos goods of all kinds. The Chalmers-Spence Co.,
419 East 8th Street, New York.

Pat. Geared Scroll Chucks, with 8 pinions, are sold at
same prices as common chucks by A. F. Cushman, Hart-
ford, Conn.

The Crescent Boiler Compound has no equal.
cent Mfg. Co., Cleveland, O.

Star—V.V.L.A.R.—R.0.—8.0.R.—C.0.G.—M.R.—F.
F.D.—E.W.—William Rose—Batesville—December 22,
1851.

Steam Hammers, Improved Hydraulic Jacks, and Tube
Expanders. R. Dudgeon, 24 Columbia St., New York.

Emerson’s ¥~ Book of Saws free. Reduced prices
for 1885. 50,000 Sawyers and Lumbermen. Address
Emerson, Smith & Co., Limited, Beaver Falls, Pa.

Hoisting Engines, Friction Clutch Pulleys, Cut-off
Couplings. D. Frisbie & Co., Philadelphia, Pa. )

Leather Belting, Rubber Belting, Cotton Belting,
Economy Belting, and Polishing Belts. Greene, Tweed
& Co.. New York.

“How to Keep Boilers Clean.” Send your address
for tree 88 page book. Jas. C. Hotchkiss, 86 John St., N. Y.

Barrel, Keg, Hogshead, Stave Mach’y. See adv. p. 76.

Mineral Lands Prospected, Artesian Wells Bored, by
Pa. Diamond Drill Co. Box 423, Pottsville, Pa. See p. 46.
Rubber Hose, Linen Hose, Rubber Sheet Packing,
Empire Gum Core, and all other packings. Greene,
Tweed & Co., New York.
Providence Steam Engine Co., Providence, R. I., are
sole budlders of the “lmproved Greene Engine.”
Cutting-off Saw and Gaining Machine, and Wood
Working Machinery. C. B.Rogers & Co., Norwich, Conn.
“Wrinkles in Electric Lighting,” by V. Stephen ;
with illustrations. Price, $1.00. E. & F. N. Spon, New
York.
Patent Elevators with Automatic Hatch Covers.
cular free. Tubbs & Humphreys, Cohoes, N. Y.
Nervous, Debilitated Men.
You are allowed a free trial of thirty days of the use of
Dr. Dye’s Celebrated Voltaic Belt with Electric Suspen-
sory Appliances, for the speedy relief and permanent
cure of Nervous Debility, loss of Vitality and Man-
hood, and all kindred troubles. Also for many other
diseases. Complete restoration to health, vigor, and
manhood guaranteed. No risk isincurred. Illustrated
pamphlet, with full information, terms, etc., mailed
free by addressing
Voltaic Belt Co.,

Marshall, Mich.

Brands cut in Wood, Pattern and Brand Letters.
Vanderburgh, Wells & Co., 110 Fulton 8t., New York.

Brass and Iron Working Machinery, Die Sinkers,
and Screw Machines. Warner & Swasey, Cleveland, O.

‘Split Pulleys at low prices, and of same strength and
appearance as Whole Pulleys. Yocom & Son’s Shafting

Cres-

Cir-

‘Works. Drinker ®., Philadelphia, Pa.

HINTS TO CORRESPONDENTS.

Names and Address must accompanﬁ all letters,
or no attention will be paid thereto. This is for our
information, and not for publication.

References to former articles or answers should
give date of paper and gage or number of question.

Inquiries not answered In reasonable time should

e repeated; correspondents will bear in mind that
some answers require not a little research, and,
though we endeavor to reply to all, either by letter
or in this department, each must take his turn.

Special Information requests on matters of
})ersonal rather than general interest, and requests

or Promgt Answers by Letter, should be

accompanied with remittance of $1 to $5, according
to the subject, as we cannot be expected to perform
such service without remuneration.

Selentific American Supplements referred
to may be had at the office. Price 10 cents each.
Minerals: sent for examination should be distinctly

marked or labeled.

(1) D. D.—The recovery of tin from
tin scrap is practiced by several chemical manufactories
in and around New York, but not in the metallic state.
The tin may be burned and thoroughly oxidized by fire
with a free circulation of air. Then treat the oxides
w1th sulphuric acid, which unites with the iron, forming
sulphate of iron,which may be decanted and crystallized
and converted into rouge, or the red oxide of iron,
while the remaining tin sediment may be further oxi-
dized and made into polishing powder, or, as by some
chemists, made into sulphomuriate of tin, as used by
dyers. It requires some chemical knowledge to carry

on the recovery of tin scrap to_ profit, as well as an
abundance of scrap.

() W. P. M.—Galvanized iron chain
pumps do not affect the water perceptibly for drinking
or cooking purposes. They are largely used in wells
and cisterns.

3) J. 1. V. D. asks the formula and
apparatus necessary for etching pocket cutlery. A.
‘Write with a chloride of gold solution. 2. A brown
ink for writing on polished steel. A. We would sug-
gest the following as giving you a colored ink: sulphate
of copper 1ounce, sal ammoniac 1§ ounce, pulverize
separately, adding a little vermilion to color it, and
mix with 134 ounces vinegar. Rub the steel with soft
soap, and write with a clean hard pen without a slit,
dipping in the mixture. To produce a bronze color, it
would be necessary to. first use a black ink, and subse-
quently coat with bronze powder.

4 B. P. T. asks: 1. What material is
used to bleach skeletons? A. See *‘Preparation of
Skeletons for Museum Purposes ** in SCIENTIFIC AMERI-
CAN SUPPLEMENT, No. 106. 2. What are the ‘green
soaps "’ made of which are used in skin diseases, and
who manufacture them? A. Green soaps are prepared
from potassa and fixed oils. They are officinal, and
therefore can be procured from any druggist. 3. What
is the mucilage used on the back of postage stamps
made of? A. Gum dextrine 2 parts, acetic acid 1 part,
water 5 parts. Dissolve in a water bath, and add alcohol
1 part.

(5) C. P. asks what is the commercial
hydrocarbon gas black, and how is it made? A. The
preparation of gas black is probably similar to that of
lamp black, and is therefore produced by burning ordi-
nary illuminating gas in a supply of air which will be in-
sufficient to completely oxidize it. Tke black fumes aris-
ing from this combustion deposit the carbon on cloths
or, in some instances, on metallic plates suspended in
order to receive it. Gas carbon, whichis possibly what
you refer to, may be obtained by passing olefiant gas
through a red hot porcelain tube.

(6) H. R. H. asks (1) for a practical re-
cipe for the generation of oxygen gas, for the purpose
of inhalation. A. See ‘‘ How to Make Oxygen,” in Sc1-
ENTIFIC AMERICAN SUPPLEMENT, No. 3813. 2. What
effect would the inhalation of sulphur fumes have on
the system? A. The inhalation of sulphur has been re-
commended for the curing of contagious throat
diseases, such as diphtheria, etc. The fumes are suffo-
cating, and care must be taken in their inhalation.

( E. H. F.—Tonies or washes to
make the hair grow can always be employed with
greater or less success so long asthere is any vitality
left in the hair roots. If, however, these are destroyed
or entirely dead, there is no possibility of producing a
new growth of hair. The following is a well known
tonic: Scald black tea 2 ounces with 1 gallon of boil-
ing water, strain, and add 3 ounces glycerine, tincture
cantharides 14 ounce, bay rum 1 quart. Mix well, and
perfume.

@) J. W. E. A. asks whether an analy-
gis has ever been made of any of the petrifying lakes
or wells in Europe or elsewhere, with a view to discover
the petrifying properties of the water, and, if so, what
was the result? A. Calcium carbonate, which is insolu-
ble in pure water, but soluble in water containing car-
bonic acid, is frequently found in springs of carbonated
waters which pass through limestone. Objects placed
in such waters are coated with a deposition of the carbon-
ate of lime. Travertine is the name given to such forma-
tions. Silica is likewise dissolved by certain mineral
waters, and the deposits obtained by the evaporation of
such watiers are known as silicious sinter. Works on
geology fully describe the process. 2. What chemical or
combination of chemicals, apart from those ordinarily
used in refrigeration, will freeze liquids? A. For
this information, see table given in answer to query 4, in
SOIENTIFIC AMERICAN for June 21, 1884,

9 T. F. W. asks what to put with
pure white paraffine wax to make it pliable long enough
when dipped in water to make imitation of roses. A.
Use pure beeswax (white), and mix with paraffin.

(10) W. A. W. writes: Suppose two
boilers 200 feet apart are connected by a 2 inch pipe,
fire beneath one only, and gauge shows 150 pounds
pressure. Would a gauge on the other boiler indicate
same or lcss pressure, and if less, about what per cent?
And would size of pipe or distance of boiler cut any
figure? A witness in court testified pressure would be
materially less in the distant boiler, owing to condensa-
tion, but I would prefer to have you say whether he is
correct before I can believe so. A. The gauge on the
farther boiler would indicate at first considerably less
pressure, until the boiler and pipe had become heated
by the condensing steam, when the gauges would indi-
cate less difference, but the pressures would never be
quite equal. A great deal depends upon the amount
of surface exposed in pipe and boiler, and the outside
temperature, in determining the per cent difference
The witness was correct.

(11) G. F. F. asks how to mix South
Carolina rock (finely ground) with sulphuric acid so as
to analyze 14 to 1514 per cent of available phosphoric
acid; what quantity of each to use. A. Take 1,000 tons or
parts of the rock and 1,000 tons of sulphuric acid. 2.
What grade of sulphuric acid? A. Sulphuric acid
of 50° Baume. 8. Isthere any artificial way of drying
the mixture? A. Itis not necessary to dry it. 4. Is
South Carolina rock phos. as high in phosphoric acid
when just mixed as it will be after lying a month, or
does age improve it? A. The phosphoric acid reverts
if allowed to rest for any length of time.

(12) L. H. M.—For information on lu-
bricants, see SCIENTIFIC AMERICAN SUPPLEMENT, No.
816. For axlegrease: Dissolve 14 pound common soda
in 1 gallon water, add 3 pounds tallow and 6 pounds
palm oil (or 10 pounds palm only). Heat. them to-
gether to 200° or 210° Fah., mix, and keep the mixture
constantly stirred till the composition is cooled down
to 60° or 70°.

(18) D. D. L. desires a formula for mak-
ing a good applicant (resin or rosin) for the bow of a

double bass, something with lots of “hold fast” in it.
The objection®to most which is kept for sale in music
houses is its tendency to prevent, vibration rather than
increase it, A. If the resin is too sticky, as we infer
from your communication, the best thing to do is to re-
boil it, when it will be found more satisfactory. If too
hard, keep it in a warm room for several days.

(14) L. L. asks for formulas for making
ordinary blue prints. A. See SCIENTIFIC AMERICAN of
October 31, 1885, Photographic Notes, page 276.

(15) 8. desires a recipe for cleaning
micas in stoves. A. It is not possible to perfectly re-
store the micas after they have once been burned.
Rubbing with a little alcohol and water may improve
them slightly.

(16) J. G. H. asks the best means of
precipitating lead in solution in strong water of am-
monia without injuring the water of ammonia. A.
Metallic zinc has the property of reducing lead to its
wmetallic state when in solution. This method does
not always give satisfaction. For the complete sepa-
ration of the lead, it is best to treat the solution with
the gas of hydrogen sulphide. See Fresenius’ Qualita-
tive Analysis.

(17) Machinist asks for a recipe to re-
new an old rubber coat or gossamer. A. Brush over
with a solution of 14 ounce of purerubber dissolved in
1 pint of carbon disulphide. By proper treatment and
a series of coats a deposition of rubber on the fabric
will be obtained. See *‘ Rubber Waterproof Goods,” in
SCIENTIFIC AMERICAN SUPPLEMENT, No 251.

(18) W. W. K.—Alecohol contains 91
per cent ethyl alcohol by weight, and has a specific
gravity of 0820 at 60° Fah. Proof spirit contains
4924 per cent alcohol and 5076 per cent water, and it
has a gravity of 0919 at 60° Fah. In other words, it is
50 per cent alcohol. Salep is the name given to dried
timbers of numerous species of the genus Orchis, and in
India of the genus Fulophia. Leading druggists can
obtain it for you.

MINERALS, ETC.—Specimens have been
received from the following correspondents, and ex-
amined with the results stated.

A. C.V.—The specimen is a white clay or kaolinite.
Tt is valuable in the manufacture of pottery. It is found
in various sections of the country, We would advise
you to send it to some maker of pottery in your vicinity,
in order that its burning qualities may be tested.—J.
M.—The reddish specimen is a variety of clay, and from
a superficial examination we think it has the properties
of afire clay. It would be necessary to test its burning
qualities in order to positively determine this fact. The
powder sent is likewise a clay containing iron and pro-
bably manganese. It does not seem to be of any value.
C. H. C.— The specimen gent is a bit of manufactured
wire, and is probably a picce of the drill which in some
way has been broken off at the end.—W. A.—The
powder is simply a clay highly colored with metallic
oxides, probably iron.

INDEX OF INVENTIONS

For which Letters Patent of the

United States were Granted,

~ November 10, 1885,

AND EACH BEARING THAT DATE.

[See note at end of list about copies of these patents.]

Air brake valve, L. E. 8loan.......cccevvee rieeseenae 330,164
Alarm. See Locomotive alarm.

Alloy, A. C. Tichenor. .. 830,072
Ammonium, chloride, making, T. Schmidtborn.... 330,155
Arm and hand, artificial, Beacock & Sparham..... 329,878

Asbestus to form crucibles, etc., treating, M. 8.
ThOmMPBON..evvivrrereivesersioniossnnaces
Ash or garbage receptacle, Baynes & Clark..
Asphaltic cement for paving, roofing, etc., A L
.. 830,197
.. 830,196
.. 830,125
330,257
.. 330,087

Asphaltic mastic, A. L. Barber..
Automatic sprinkler, W. 8. Jordan..
Axle lubricator, car, J. C. Nichol.
Band or cord, endless, L. Binns...

Basin or tub, C. A. Blessing... .. 830,204
Basin, set, J. P. Putnam..:....cccovivevnnannes eensnees 329,946
Bed bottom, spring, Bailey & Buckingham.... 329,876

Bed bottom, spring, 8. 8. Burr.............
Bed bottom, spring, E. E. McIntyre,
Bed, folding, J. R. Payson, Jr.......
Beehive, G. H. Stover.........
Belt, bodice, S. Bretzfield..
Belt, safety, F. Koopmann....
Bicycle, 8. A. Jan Graw..........
Blacking box, shoe, F. M. Osborn..........
Blind, shutter, or door stop, J. C. Evans. .
Blind, window, 8. R. Bickner..... vesiene veses
Board. See Laying-out and embalming board
Boller. See Magazine boiler. Marine boiler.
Steam boiler. Tubular boiler.
Boiler furnace, J. Mailer............. S

. 830,136

Boiler furnace, steam, 8. T. Owens................ . 830,147
Boiler, conneeting box for water tube, W. Kent 330,128
Boilers, making connecting boxes for, W. Kent... 830,129

Bolt fastener, E. G. Holden.........c......eiiiivanene
Bookbinding machine, Durkee & Campbell.......
Boot or shoe, M. Walker..........coovvviuennnnnnnns.
Boot or shoe heels, cutter head for trimming, B.
GaHagher....ovvivieiiiiiiieniiiiiniens veeeinnen. 330,
Boot or shoe insole, C. F. Bosworth.
Boots or shoes, metallic sole for, W. T. Milhol-
land...

ceeraeee ceverssnnneennnee.. 830,140
Bottle and can washer, H Koeche ...... ... 830,385
Bottle stopper, A. Luedemann......c.cceeevenneens.. 329,920
Bottling machine, H. C. Walter......ccceveenren.. 330,178
Box. See Blacking box.
BOX, El. ADGreWS...ciietiuereneresssronsnnnronnnoonss . 329,876
Brace. -See Rail brace.
Brake. - See Marine brake. Velocipede brake.
Brewing beer, C. Zimmer......covvveeeeeiienns veees. 830,184
Brick machine, 8. Daly.....ccccevviieiiinnieinnnes .. 830,002
Bricks, etc., machine for moulding plastic mate-
rials into, Brightmore & Dixon....... R : 1)
Brush and scmper, combined blaoklnz, C. E.
Hateh......ooooidiiiiiinnnn, ceesidesennnninnoni
Brush, clothes, J. Stehlin.
Brush handle, C. Donaghy.. . .
Buckle, M. L. Hall...ovoviieareeccaserconssncsosnser oo 330,232

Buckle, trace, E. G Latta. ...
Buffer, R. P. Garsed. ..
Bull tamgr, J. C. Poor...........
Burner. See Petroleum burner.
Butter package, B. Wood........ .
Button fasteher rod, F. H. Rlchnrds. cees
Cable armoring machine, W. R. Pa.tterson ceeeeen
Cable grip attachment, traction, Snelson & Judge 329 965
Calendar, B. R. JOIlY......ccvuunnes 380,098
Calendar, T. McCarthy........
Cam, H. P. HUMPhOTIeY.....cc0ttiieneeceenannees
Candles, apparatus for shaping and finishing, A.

F. Baumer............ P - .1 ¥ | |]
Cane top and leaf cutter, sugar, Hi. Lobeck........ 330,135
Car and scow, dumping, W. Fallon. .. 330,101
Car brakes, slack adjuster for, D. McLeod.......... 330,251

Car coupling, J. R. Avery....,
Car coupling, W. F. Hall....
Car coupling, L. D. Hoover.
Car coupling, M. Spelman..

Car coupling, W. Wilson .
Car coupling pins, machine for making, M. Co]-

Car platform, freight, A. C. Ferguson .
Car replacer, J. E. NOrwood........ccecevennen PP
Cars and vehicles, motor for propelling, L. C.

Pressley...cc. tiiiviiiiiiiniiiiietttiiiiiiiennee ... 330,151
Cars, escape hatch for railway, Mclntyre & Lor-

- SR 330,039
Cars, grip a,ttachment for cable motor, T. Wright. 329,990
Card, show, D. M. McLellan...........cccoouuee .. 330,250
Carpet cleaning machine, Gessler & McAfee.....
Carriage, child’s, I. N. Forrester...... cose sessenns
Carrier. See Hay carrier.
Cart, coal, T. Finnerty.......ccccoevvvieieccnnn.. vee 330,217
Cartridges, making lubricating, W. J. Faul.
Casting modid, 8. N. G0oodman. .........ceeeeeuenen.
Castings, apparatus for forming cores or moulds

for, R. Savage.........coeevenenn veese seseeesenees 820,958

Centrifugal machine, Nielsen & Pedersen
Chain, drive, J. M. Dodge.
Chain, metal, F. Egge.

Chair. See FKolding chair. Reclining chair.
Steamer, lawn, and invalid chair.
Chair, L. A. Chichester........ccovceeeiinniiacnannns 330,206
Chalk unbreakable, rendering bil]iard and writ-
ing, A. HAMANN. ..ovvvvrvrnnrriiennicisienseesnens 330,019
Chimney top, I. Barker...... cevssterastssasenans ceees 829,998
Chopper. See Cotton chopper.
Chuck, planer, T. H. Paul......... N ... 830,261

Churn, F. P. Malott
Cireuit closer, automatic, P. C. F. McCambi®dge. . 830,087
Clamp. See Hitching strap clamp. Printer’s
gauge clamp.  Skate clamp.

Cleaner. - See Skate cleaner.

Clothes drier, D. P. Sharp...ceeeceeeeeccecrennees wees 830,159
Condenser, steam jet, L. Schutte....
Cordage, manufacturing, J. Good.

. 30,316

Core making machine, R. Savage.. .. 829,959
Corkscrew, M. A. Wier........... .. 330,357
Corset fastening, M. Hertz...... cosesaseeane .. 330,113
Corset fastening, A. Rammoser............ TR 830,152
Cotton chopper and cultivator, T. B. Goldsmith.. 330,314

Coupling. See Car coupling. Pipe coupling.
Cuff holder, Atkin & Steele.
Cultivator, A. Cox.......
Cultivator, L. E. Chapin.......
Cultivator, J. M. W. Long........
Cultivator, Monroe & Wiggins.. -...........
Cultivator for listed corn, McCandless & King..
Cultivator, wheel, B. B yneh. ... .ooiaaie
Cut-off gear for steam engines, J. Young ...
Cutter. See Pipe cutter. Vegetable cutter.
Cutter head, E. K. Patten............c..ceciniaaee
Cutting bifurcated garments, J. C. Tracey..
Damper regulator, automatic, R. Beachman ......

Dental appliance for mixing amalgam, D. Genese. 330,011
Desk, J. F. Appell.cccccis coviiieriiiiiennniieennnnns 329,992
Detector. See Time detector.

Dish, butter, S. W. Babbitt....... creeraee baees . ... 330,198
Ditching machine, J. W. Humphreys. .. 830,331
Door check, A. Maurer............... .. 330,138
Door hanger, A. J. Bates.. 830,286
Door lock, sliding, Hayden & Dixon 380,286
Door roller, sliding, N. Lucas...... 830,839
Door, sliding, W. S. Brickell.. 830,090
Drawers support, T. E. Scott. 329,961
Drier, L. Hagen........... cesesieccrns ceerreeeaenes ... 880,018
Drill. See Ratchet drill.

Drills, scraper for wheels of wheat, H. Thoman... 380,169

Dyeing, composition of matter to be used in,
‘Waldstein & Muller..........cccvvveeennnn .. 330,215
Electric cables, testing, W. R. Patterson.. .. 880,048
Electric light regulator, P. Lange....... . 830,244
Electric machine, dynamo, E. P. Clark.... ........ 380,085

Electric machine regulator, dynamo, C. E. Scrib-
TICPccecccssocesons suscasssnnnassasssscsnnssses seee
Electric wires, underground conduit for, T. D.

B 121 1 T 330,27¢
Electrical conductor, A. C. Tichenor ... 880,0m1
Electrical conductor conduit, Caples & Lewis ..... 329,887

Electrical wires, supporting, J. W. Tringham..... 880,173
Electrode for elcctrolytical purposes, carbon, H.
Leipmann...... erecassarsissasactaasaanscesane eeees 330,247
Elevator. See Hay elevator.
Engine. See Gas engine. Rotary engine. Rotary
steam engine. Steam engine. Wind engine.
Envelope or protector for cards, J. Mu.rklrsky ... 829,925
Exhaust muffle, C. L. Kidder........ 330,242
Eyeglasses, H. Borsch
Fabric turfing implement, J. J. Deal
Fence, E. R. Michaelis coes
Fertilizer, A. E. Wemple
Fertilizer distributor, J. Kittle......
Filtering apparatus, W. Oldham .
Firearm, breech-loading, 8. A. Sullenberger veees
Fire escape, J. Flietner.
Flag, J. M. Ebersole
Flanging machine, R. Munroe......
Flax, tank for curing, I. T. Quinn.....
Flush tank, automatic, A. Rosewater.
Folding chair, E. L. Gaylord......
Folding chair, Hall & Tripp.......
Foot rest, adjustable, O. M. Moore........
Forging machine, radial, J. C. Richardson.........
Frame. See Net frame. .
Fuel, composition, L. Cline............ tresrseenns ... 380,000
Furnace. See Boiler furnace. Glass furnace.
Glass flattening furnace, Tinner’s portable
furnace.
Furnace, E. Boileau.......
Furnace for melting gluSs, etc.. Pearson & Kit-
F-10) PO
Furnaces, junction o sepa,mtor llning for open-~
hearth, Murisier & Gilehrist........... wees
Gauge. See Railway track gauge.
Gauge and center square, combined, J. C. Eckert‘. 329,802

. 829,087

Gas apparatus, R. H. Smith . 830,165
Gas, apparatus for making 1lluminat|ng, C. W.

) 0117:) | .o coee 330,122
Gas distribution, R. H Smlth ... 330,267

Gas engine, W. A. Gmha.m.......................... 830,317
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Gas malins, detecting and carrying off leakage
from, G. Westinghouse, Jr........ . 830,179
Gas mains, detecting leakage in, H. Bartley....... 330,199
Gas, manufacturing, W. F. M. McCarty............ 330,142
. Gas, manufacturipg, J. .. Stewart.. . 329,967

Gas pressure regulator, E. C. Merrill. 829,928
Gas regulator, J. Robertson........ “ . 830,263
Gas supply system, natural, Henry & Smedley . 829,902

Gas under pressure, main for conveying, T. A. &
A.A.ConnOllY....coouvnnrnnnieannnn creeeses ceeees 330,204
Gaseous fuel, apparatus for making and burning,
R. P. Ambler.... cieeeenseanes
Gaseous fuel, apparatus for making and burning,
Ambler & Deitz........
Gate. See Swinging gate.
Glass flattening furnace, C. Tondeur......ccceeee.. 33) 172
Glass furnace, A. Ferrari..
Glass furnace, T. W. Synnott
Grain for fermentation, prepa,ring whole, J. W.

830,280

cesessesesitininee s

Kittler................ cocsttocanae vesrecsesnaonee ,384
Hand power for sewing and other machlnes. W.
C. Harrison.. ,021
Handle. See Brush handle.
Hanger. See Door hanger.
330,320

Harness, device for suspending. G. C. Hale........
Harvester frame bearing, W. N. Whiteley.
Harvester, grain binding, L. Miller.......... ?
Harvester, grain binding, Miller & Ellinwood
Harvesting machine, G. H. Howe..
Hay carrier, W. W. Bower............
Hay elevator and carrier, J. F. Morrisey. .
Hay press, H. F. BlanK...o..coovviiaiineiiinnnn.
Hay rake and loader, J. Funk...
Hay rake, horse, J. M. Long..
Hay tedder, L. S. Heald.....
Hay tedder, J. H. Thomas................ .ee 329, 976, 32007
Heating apparatus, combined water and air, T. A.
MacDonald......ovienniiiiiinniiiieannnnns . 320,923

Heel nailing machine, F. F. Raymond, 2d . 329,951
Hitching strap clamp, L. L. Deweese.......ccccvvu.. 330,213
Holder. See Cuff holder. Lamp holder. Sash

holder. Tool holder.

Hoop machine, barrel, E. Olund.... .. 830,259

Horses’ feet, medicament retainer for, E. T.
. . 830,241

Horseshoe, C. A. Floyd... . 880,006

Horseshoe blanks, machine for bending. G. W.

Hose with wire, machine for covering, C. W. Kim-

ball.. .. 830,832
Hydrocarbon burning apparatus, L. B. White..... 329,985
Ice cream and pudding mould, H. Eppelsheimer.. 230,305
Index, G. T. Barton.. . 530,285
Ingot mould, B. Atha 330,281
Injector, steam boiler, J. Desmond
Insect destroyer, D. H. Manning.
Insects on plants, device for destroying, F. A

Ironing machine, Lieb & Heins.
Ironing table, G. Race..
Jack. See Wagon jack.
Jewelry, manufacture of imitation, F. J. Hafner.. 330,230
Keg or barrel, G. H. Gillette........ ceeene.. 330,012
Key board, transposition, P. Austman . 830,283
Kiln. See Lime kiln.

Knitting machine needle, W. D. Huse..............
Knob attachment, W. I. Alvord..
Ladder, W. M. Lyon......
Lamp, A. Geiss..........
Lamp, electric are, G. C. Pyle
Lamp, electric arc, O. Romanze
Lamp, electric are, C. E. Scribner..

Lamps, canopy for railway car, J. Kirby, Jr..
Laryngoscope, electric, C. W. Meyer.......
Lathe dog, S. A. Leonard
Laying-out and embalming board, N. T. Shaw

Leather, oil compound for, A. Schmitt, .
Level, engineer’s reversible, C. F. & T. Cooke......
Light, apparatus for distributing and diffusing,

A.P.Trotter...cceoviiiiiiiiiiiiiiiiiniiieninnnas

320,210

BrOWer. . oiviuiuiiiiiiiiiiiiiiiiiiiaieniessnrnnaes 830,092
Lightning arresters, testing apparatus for, C. E

SCribDer....ccvvviiiiiiis ittt e 330,054
Limb, artificial, Beacock & Sparham .. 829,879, 329,880

Lime kiln, J. Hunt........c.occvvvvnnnn. . 330,121
Liquid drawing apparatus, H. M. Powers..........
Lock. See Door lock. Permutation lock.

Locking bars, device for, T. Shehan....
Locomotive, H. A. Luttgens

329,945

Locomotive alarm, electric, W. Vogel.. . 330,074
Log boom, J. Green........cooeevvviiiiinnineiecannnens 330,016
Loom for weaving tufted fabrics. A. L. Skinner... 330,069
Loom, needle, A. L. Skinner .. 830,070
TLoom picker staff check, T. A. Anderson.. . 330,191
Loom picker stick, 1. Taft........... .. 3209711
Loom shuttle. C. N. Newcomb...... . 530,144
Loom take-up mechanism, H. Talks.. .. 829,972

Lubricator. See Axle lubricator.
Lubricator, H. A. Andrews
Magazine boiler, J. T. Corbett..
Marine boiler, K. S. T. Kennedy..

Marine brake, J. McAdams............ 330,034
Meat crusher or tenderer, W. L. Freese 830,310
Mechanical motor, Jones & Hart..... . 330,029
Mechanical movement, B. F. Meyer.. 330,256

Mechanical movement, L. Schultz..
Medical apparatus, electro, A. Metzger
Medical treatment, rubber water bag for. D Rob-

L2 o 7 T 329,955
Menthol, process of obtaining, A. M. Todd........ 830,274
Mill. See Roller mili.

Mines, case for submarine, J. P. Gibbins....... ... 330,227

Mines, testing and firing apparatus for subma-
rine, J. P. Gibbins
Mould. See Casting mould. Ice cream and pud-
ding mould. Ingot mould. Sad iron mould.
Motor. See Mechanical motor. Pneumatic mo-
tor. Rotary motor.
Mowing machine, W. Hill......... [P ceeennenn. 330,116
Multiple switch board, C. E. Scribner.......330,061, 330,062
Multiple switch board testing apparatus, C. E.
Mvultiple switch boards, operator’s test,lng apps-
ratus for, C. E. Scribner..... setessenectssotaenens
Nail machine, wire, J. 8. Follansbee........
Napkin supporter, W. B. Silver.......
Net frame, mosquito, J. Goodwin.....
Nut lock, J. Hayes.......vovvivinniinnrennannnns
01l cloth, manufacture of floor, D N. Melvin

. 830,059

c+es 330,316
. 330,287
. 330,254

Ore disintegrating machtne, A. Higley....... . 330,115
Organ tracker pin, J. L. Hinners............ cossanes 330,117
Oven, baker’s, D. Girouard............ secssecersrres 329,898
Overflow pipe for set basins and slmllar fixtures,

J. P. Putnam.......... ITTPPIPN [ veerenens 320,947

Pail holding device for milking purposes,F. 'I‘.Cook 329,808
Pails, detachable spout for milk, C. A. Bacon...... 330,008
Painting machine, Green & Palmer.....c............ 530,318
Pan. See Vacuum pan.

Pipe cutter, W. E. Melhorn ....

Paper box covering machine, P. Hauck............ 830,235
Paper, coloring, embellishing, and discharging

color in the manufacture of, I. & M. k. Ellis.... 330,215
Paper matrices, apparatus for drying, J. Brooks.. 330,091
Pattern. See Vest pattern.
Pavement, concrete, J. Grant................e. .ee. 330,110
Pen, fountain, P. E. Wirt.......
Permutation lock, W. E. Malley....
Petroleum burner, E. B. De la Matyr..
Photographic plate box, V. M. Wilcox....

Piano action, F. Zech....................
Picture frame mouldings, machine for makmg. C.

0. Baxter.......covevenrennnnanns ceeereeeniecaaeess 329,877
Pin machine, L. A. Fontaine ......... tessresssscnnes 330,220
Pipe. See Overflow pipe.

. 830,258

Pipe coupling, L. Lerede

Pipe cutter, Vandegrift & Armstrong.
Pipes, stopper for burst, A. Nicolet..
Plant cutting shears, A. Sweetland
Planter and fertilizer distributer, combined cot-

ton seed, Monroe & Wiggins................ eeee. 330,342
Planter, combined potato and corn, F. L. Senour.. 330,158
Planter, corn, J. C. Barlow .. 829,994
Plastering device, Hall & Powers.... .. 330,321
Plating with palladium, Pilet & Carry. . 330,149
Plow, M. Hendrick . 330,325
Plow, sulky, F. B. Hunt.. 329,905
Plow, wheel, T. Meikle.. .. 330,252
Pneumatic motor, G. W. Scov . .. 330,265
Potato vines, machine for sprinkling‘ N. L. Kin-

DIBY everieeneennranaane sossennnsessnasnaranssnssnns 330,130
Pounder or washing machine, C. Critchfield ...... 380,296
Power. See Hand power.

Press. See Punching press.
Pressure regulator, F. A. Jones............ 330,240

Printer’s gauge clamp, J. 3. Floyd
Printing machine inking apparatus, G. A. Wllson 310 218
Printing on boards, press for, V. M. Lamb......... 380,243
Printing presses, device for giving positive mo-
tion to sliders of, R. Miehle......................
Protector. See Tree protector.
Pulley, self-lubricating, C. Hammelmann. ..
Pump, R. P. Garsed

Pump, W. Johnston.......... 329,910
Pump, double acting, A. J. Hopkins ... 330,329
Pump, siphon, F. Wittram.......ceeeviiiiiiiiininns 330,078

Punching metallic strap bands, machine for, A.
.. 830,337
. 329,918

Punching press, J. M. Long.. .
. 829,991

Rail brace, C. Alkins..........

Railway frog, D. F. Vaughan .. 820,919
Railway, rope, W. R. Fowler... .. 330,106
Ratway signal, C. M. Wilson... 330,077
Railway spike, J. D. Hicks . X

Railway track gauge, level, and gradlent C. M.
Ferguson ceeneee. 329,805
Railways, automatic block signal for. L B

Railways, mould for concrete tubes for cable, R.
Gillham......ccinnnns tiiiiiiiiiiiiiiii e
Rake. See Hay rake.

Rake teeth, F. G. Goettmann, Sr.........ccivvueanen 830,108
Ratchet drill, P, A. Whitney.......-.ooveveinninnn 329,986
Reclining chair, F'. W. Brooks.......ccoovveieiiinnns 329,884

Refrigerating apparatus on railway cars from the
outside, controlling the speed of mechanical,
C. C. Palmer...............
Refrigerator, J. D. Colony.
Refrigerator car, C. C. Palmer.
Refrigerator cars, mechanism for tmnsferrink
power from the axles of railway cars to, C. C.

Register or counter for machines, steam engines,
pumps, etc., H. Beard............ceciviiiiiiiinn, 3
Regulator. See Damper regulator. Electric
light regulator. Electric machine regulator.
Gas regulator. Gas pressure regulator. Pres-
sure regulator.
Roller. See Door roller. Window shade roller.
Roller mill, Bolte & Thede...
Roller mill, H. F. Saint Requier..
Rotary engine, Conver & Sheffer.
Rotary engine, A. Hemsath......

Rotary motor, E. R. Baldwin......... 330,194
Rotary steam engine, W. O. Owen, Jr. .. 330,347
Ruler, H. C. Jewell......... ...... fereerecetenenana .. 330,124
Sad iron mould, 8. H. Perin..

Saddletree, harness, A. Gilliam, .
Sail sheet and tack, shlfting the top, A. R. Wln-
stead.. .
Sash ho]der, owler & Crisp. .
Saw, drag, J. Burns.........
Saw, hand, A. Fornander..
Sawmill dog, W. H. Frazier.........
Sawmill set works, D. L. Harbach. .
Saw set, J. Laybolt .
Saw sharpening machine, E. Mossberg. .
Scissors, T. Bayrhoffer..............
Scow, dumping, R. R. Osgood..
Screen,J.C. & E. W. Ela.....
Screw cutting machine, N. W. Vandegrltt
Screws, making rolled wood, H. A. Hm'vey
Seed drill attachment, J. V. Harter
Separator, D. Car-Skaden...............
Sewing machine, A. M. Barber.
Sewing machine, W. J. Stewart
Sewing machine supporting and guiding attach—
ment, J. Thomas. ......ocvvvviiirnnneinineinnnnn..
Sewing machine tuck marking attachment, A. W.
Johnson
Sewing machines, attaching writing desks to, R

S.EBIYSOD. cvvviieeiiinareinannnieenacenass ceeeores 330,100
Shears. See Plant cutting shears.
Shirt, B. T. CTaven... ..c..v ceveeeererennennnns e s 330,
Shoes, gloves, ete., fastening for, T. Hawley..

Shoulder brace, Carroll & Meekison oees 330,004
Shutter worker, J. B. Armstrong... .
Shuttle, F. P. Cheney..cco.vevrviiiieansacenenennnnn
Signal. See Railway signal. '.l'elephone ex-

change signal.
Skate caster, roller, W, F. Cornelius....
Skate clamp, E. C. Phillips........
Skate, convertible, J. Lapp.
‘Skate, roller, W. P. Brown.....
Skate, roller, F. A. Combes.
Skate, roller, C. W. Foote..
Skate, roller, ¥. W. Jackson......
Skate, roller, B. Kindblade.....
Skate, roller, 8. C. Mendenhall.
Skate, roller, T. Mulvin .. cores
Skater’s appliance, L. D. Woodworth....
Slate cleaner, A. B. Gates...............
Slate dressing machine, F. R. Marks...
Sodawater apparatus, G. A. Spring.. veres 330,167
Sole or heel fastening, F. F. Raymond, 2d... ...... 329,952
Spinning frames, etc., device for removing pres-

sure from rolls of, E. W. Thomas......c.cceenne. 320,975
Spooler yarn guide, Northrop & FAY.....cce000.0e.. 830,043
Spring. See Vehicle spring.
Sprinkler. See Automatic sprinkler,
Stave and hoop, barrel, 1. L. G. Rice......c.cveneen.

330,097
ceceers 820,944

cees .

ceseesess 830,248

380,163

329,911
330,126
. 330,300
330,359
.. 330,127
.. 320,954

Steam botler, B. 8. T. Kennedy..... «.cecevee.n
Steam boiler, W. Kent........
Steam boiler, low pressure, J. Curry...
Steam boiler, sectional, A. Worthington..
Steam boiler tube sheet, W. Kent.....
Steam engine, Robbins & Foster

Steam engine, P. W. Willans........ Ceeees . 329,987
Steamer, lawn, and invalid chair, D. Parks.. .. 329,041
Stench trap, J. A. Paine, . 330,148

Stock and collar, B. J. Kolb..
Stoo), foiding camp, 1. Hogeland.......
Stopper. See Bottle stopper.

330,131
.. 329,008

Subdividing material in comminuted form, appa-

ratus for, J. R. Williams............. veane ... 330,076
Sugar, manufacture of, M. D. La Vega.............. 330,038
Supporter. See Napkin supporter.

Suspenders, W. H. Gurney...
Suspenders, J. R. Pollock..

cereiereniensennennea,. 830,319
330,348

Swing, H. Fellows.. . . 330,306
Swinging gate, J. Thompson 329.978
Syringe, etc.,, H. R. Allen........ cesveseseenriiaanes. 330,084
Syringe attachment, H. R. Allen..........330,081 to 330,083
Table. See Ironing table.

Tag, M. Vernon..........cceeueeee .............329980 329,981
Tank. See Flush tank. Water closet supply

tank.
Target trap, B. Teipel.... . trecenrannes crecseenneeees 320,974

Telegraph, automatic perforating, J. E. Munson.. 330,344
Telegraph cables, splice for underground, W. R.
Patlerson....oooiveiiiiiiiiiiiiiiiiiiiiieniens ... 330,049
Telegraph instrument, G. W. Stewart..... 320,271
Telegraphic receiver, telephonic, W. A. West,
Telegraph, telephonic, W. A. West........ ........
Telegraph transmitter, printing, C. L. Healy,
330,238, 330,239
d, A.

TRADE MARKS.

Ale and certain named drinks, ginger, H. Hall..... 12,52
Baking powder, H. J. PAddocK.......ceoevven nnns . 12,759
Caps or primers for blasting purposes, Metallic

Cap Manufacturing Company......c.ccoeveeeeeeens 12,
Catarrh cure. Abietine Medical Company.........
Cigar boxes, Worms & Cohn
Cotton goods, gray, colored, and bleached, plain

or twilled, L. Loomis.. cevens 12,755
Cotton sheetings, brown and bleached Boott Cot-

ton MillS......cuuunnennn. Cereserianiaiiienes 12,749, 12,750
Garments or articles made from jersey cloths and
stockinets, T. C. Love.........cccoovuninn.e 12,7156, 12,757

Hardware, stationers’, builders’, furniture, and
miscellaneous, Reading Hardware Company....
Hats, Co-operative Hat Company of South Nor-

12,762

Music boxes, C. Paillard & Co...
Preparation for lung and throat diseases, Abietine
Medical Company.....c.cceeeeeenns teerrereieeinnnns
Remedies, medicines compounded by prescrlptlon,
and officinal and pharmaceutical preparations,
proprietary, R. Keys.....cceu vevivieenioncennenn
‘Whips, gentlemen’s driving, Westfield Whip Com-

. 12,7148

Wines, champagne, Kunkelmann & Co...

A printed copy of the specification and drawing of
any patent in the foregoing list, also of any patent
issued since 1866, will be furnished from this office for 25
cents. Inordering please state the number and date
of the patent desired, and remit to Munn & Co., 361
Broadway, New York. We also furnish copies of patents
granted prior to 1866; but at increased cost, as the

ifications, not being printed, must be copied by

Telegraphic and telephonic circuit, cc

M. & T. Rosebrugh.............. .. 829,956
Telephone, W. A. West.......... 329,983
Telephonic cabinet, F. G. Johnson......... 329,909

Telephone exchange signal, C. E. Scribner. .
Telephone exchange switching apparatus, C. E.
Scribner.
Telephone exchanges, battery circuit for, C.
10 ¢ 111 T3

Telephone exchanges, opers,tor’s apparatus for,

C. E. SCribner...ccccviiiiiiiiiiiiiiiieeeeenermenns 330,058
Telephone exchanges, toll line apparatus for, C.

E. SCribner......ccovvviviiiiiiininienninnens vereane 330,066
Telephone switch boards, operator’s appa,rutus

for, C. E. Scribner.......cccoviviiivnniinnens . 330,063
Telephone switch, gravity, C. E. Scribner..... 330,064
Thawing hydrants or water pipes, R. O. Benton... 329,881
Thermometer, T. W. Shepherd

Thill coupling, H. R. Saul..............
Thrashing machine straw elevator, D. D. & P. J.

Time detector, electric, T. Ahearn....

Tinner’s portable furnace, P. J. Fitzgerald. 330,218
Tongue support, J. M. Haas. 329,899
Tool holder, H. E. SWeet. «.ccvvvveeennnss 329,969
Toy, G. 8. Crosby 330,297
Toy locomotive, G. 8. Crosby.. 330,299

Toy revolving detonator, S. Armstrong
Toy vehicle team, G. 8. Crosby..
Tubing, manufacture of, J. Llppincott
Tubular boiler, J. C. Benjamin........eeue.....
Trap. See Stench trap. Target tmp.

Tree. See Saddletree. :
Tree protector, F. McMaster..... ceseeecsessianee .o 320,926

Trough. See Watering tmqgh. '
Truck, car, ¥. A. Graff (r).. con 10,660
Truck, harvester, W. A. Ober.. 330,258

Type writing machine, W. J. Barron
Type writing machine, T. Wilkins.
Umbrella, R. Geisler........ .....

Underwaist, C. N. Chadwick.
Vacuum pan, A. W. Colwell

Valve balanced slide, D. A. Woodbury (r). 10,661
Valve gear, J. DiCK......oovvviiiiiiinne evvanns 829,891
Valve, rotary automatic cut-off, H. F. Hodges..... 330,328
Valve, steam-actuated, H. C. Sergeant..

Valve, straight-way stop, H. Hall..........
Vales, core for straight-way stop, G. Hildreth,
Vegetable cutter, A. Leonhardt...
Vehicle spring, C. N. Haskins...
Vehicle, spring, M. P. Henderson..
Vehicle, two-wheeled, E. H. Griswold.......
Velocipede, H. S. Owen
Velocipede brake, E. P. Howe...
Velocipede brake, automatic, E. P. Howe .........
Ventilating apparatus, portable, R. E. Walsh......
Vertical boiler, W. E. Haxtun....
Vest pattern, Shively & Clark.
Violin bridge. M. W. White..
Violin tail piece, E. J. Albert..
‘Wagon gear, N. L. Holmes..
‘Wagon jack, H. G. Cady....coceovvnnnnn
‘Washer. See Bottle and can washer.
‘Washing machine, Burgess & Broxtor
Washing machine, G. C. Harlin
‘Washing machine, W. H. Richardson
Washing machine, G. Wostenholm
‘Watch balances, nppamtus for testing and grad-
ing, J. Logan..
Watch case, C. K. Giles

Watch, stem winding and setting, R. L. Taft...... 330,218
‘Watches, testing and grading balance wheels of,
J. LORAN. ..ttt ceniieeienniierioseneeeissonnancnne 829,915

329,934
329,885
330,088
829,962
. 329,968

Water closet supply tank, W. Bunting, Jr.
Watering trough, stock, T. W. Boies..
Weather strip, G. W', Shuman............
‘Wells, apparatus for sjnking, M. Stopper.....

Wheel. See Wind wheel.

‘Whip socket, B. F. D. Miller....... creerecirenes .. 830,256
Wind engine, 8. E. Limpus............ .. 329,914
‘Wind instrument, L. Oesterle.... cecsnacnes . 820,940

Wind wheel, J. T. Eden......
‘Wind wheel, F. G. Tullerday..
‘Winding machine spool carrier, J. McCahey.
Windmill, B. Gilman.............c.ccoiviueae
Window shade roller, W. I. Goodin....
‘Wire covering machine, J. McCahey.......
‘Wire drawing machine. 1. E. Higgins..
‘Wooq, fireproofing, R. Tanczos... .....
‘Wool washing machine, J. E. Sinclair.....

880,304
830,168
330,036
330,014
330,015
330,035
830,114
829,978
terrenaes 330,163

DESIGNS.

Carpet, H. Mitchell...................
Glassware, G. Beatty et al
Panel for clock front, A. C. Freeland..... cerenqee
Sewing machine stands, side frame for, L. B Mil-
ler........ sevsses .
Stand, Eisner & Mendelson......
Stove, heating, A. O. Bement et al....
Textile fabric, G. Streat

hand.

Canadian Patents may now be obtained by the
inventors for any of the inventions named in the fore-
going list, at a cost of $40 each. For full instruction
address Munn & Co., 361 Broadway, New .York. Other
foreign patents may also be obtained.

Wovertisements.

Inside Page, ench insertion - - = 735cents a line.
Back Page, ench insertion - -« = $1.00 a line.

(About eight words to a line.)

Engramngs may head advertisements at the same rate
per line, by measirement, a tlw letter press. Adver-
ts must be 7 d atp tion office as early

a8 Thursday morning to appear in next issue

VAN DUZENS

MECHANICAL
BOILER GLEANER

="WATER PURIFIER

MANUFACTURED BY

, EW VAN DUZEN 55",

Before
buying,
see mhe

WATCHMAKERS.

, L‘&’&L‘%“‘“‘Nk‘iﬁé‘ﬂ "‘%v\'x‘fé’ﬁ“’fcf&? 20k

tham, Mass.-

STEAM BOILERS ar ALL KINDS

¥ WESY BRANCH BoiLER WORKS

Purchasers per-
mitted to return by
Express C. 0. D. for
full purchase price
at any time within
thirty days, thus
. giving an opportun-
= ity for comparison
with other ma-
chines.

Wyckoﬂ" Seamans & Benedict,

339 Brondway, New York.

Ed
SETS OF CASTINGS

MODEL ENGINE

FRICTION CLUTCH
Pulleys and Cut-off Couplings.

JAS. HUNTER & SON. North Adams, Mags.

HOLLAND'S O2ENWAY VALY,

The desirable features of this valve are
the positive action ot the disks, being forced
against the seats b; f our novel infermediate
wed e. nvoidlng al cutting and friction of

isks against the s
Samples sent on tria.l Send for Catalogue.

HOLLAND & THOMPSON,
217 RIVER STREET, TROY, N. Y

MARTIN BROS,, Manufacturers of Sheet Metal
Goods, Metallic Novelties, Patented Inventions, Elec-
trical Work, Bmss and Iron Casting, Electro-plating, etc.
Factory and corner Hamilton and Neilson
Streets, New Bx‘unswick, N.J., P. O. Box 285.

and Chair
Agricultural Works, Carriage <
and Buggy Shops, and General
‘Wood orkers. Manufact’d by
The Egan (‘mn nny,
 Cincinnati, 0., U. 8,

Pl et Bnntl: Doin ‘Saw Blades.

=

& New Catalogue of Valuahle Papers

contained in SolmNTal'lgg: AMLICAN SUPPLEMENT, sent
Free of ¢ to any Urflsls'& CO., 361 Broadway, N. Y.

®

THE ONLY PRACY(CAL
_ELECTRIC MOTORS



NoveMBER 28, 1885.]

- Scientific Qmerican,

Cassell & Company

HAVE JUST PUBLISHED

CATHERINE OWEN'S NEW COOK
BOOK.

A popular treatise on the Art of Cooking. By CATH-
ERINE OWEN. Part I.—Culture and Cooking, or Art in
the Kitchen. Part I1.—Practical Recipes. 1 vol.12mo,
256 pages. Extra cloth. Price, $1.00. KITCHEN EDI-
T1ON, bound in oiled cloth. Price, . . $1.00

THE STORY OF A RANCH.

By ALICE WELLINGTON ROLLINS.
16mo. Extra cloth, full gilt. Price,

OBERON AND PUCK.

Verses grave and gay. By HELEN GRAY CONE. ls\;o&i

1 vol,, square
. . $1.00

16mo, gilt top, uncut edges, . . .
Complete Catal of Publicat sent free on
application.

CASSELL & COMPANY, LiuITED,
739 & 741 Broadway, N. Y.

CONSTRUCTION OF STABLES. — A
gaper by A. W. Wright, describing a model stable just

nished for the North Chicago City Ruilway. Contained
in SCIENTIFIC AMER.CAN SUPPLEMENT. No. 463,
Price 10 cents. To be had at this office and from all
newsdealers.

TO MANUFACTURERS.
Will sell the rights of SCREW OILER
for Chalrs or Stools. Pat’d June 16
1885, for Western, Southern, and
Pacific States. dress
L. POSTAWKA & CO., Cambridgeport, Mass,
C A R D . Sample book and full outfit and Lovely Xmas
M s Card for 2¢. stamp. Card Works, Northford, Ct
Straight or Crooked; Call

TELEPHONES St aintives

Styles; Very Best Made; 5 Patents, Prices ow. Send
for Illus. Circular. J. Holcomb & Co., Cleveland, O.

For Private Lines.

Steam Hammers

e PACKING.
7 =% ter packing, and
rope fnrmllpf all

BLED ;e
P
oy g1

Eseecia]ly for
MILILER’S
Unequaled for wa j
for oil pumps. In
sizes,

Iy, |

), Y 3%, }gé . %,
All quantities, $1. er Ib. It s the
most substantial o g acking muterial
ever put together! RRANMELULIMETNN Pack with it—take
none out—add a rou nd wheneverthere
is room for it. MILLER PACKING WORKS,
1338 Buttonwood St., I hilaielphia, Pa., U. S. A.

ELECTRIC NOVELTIES.

Electric Light Scarf Pins, $3.00 and $5.00. Small motors
for fans‘, turn tables, &c., $2.00 and upward. The cele-
brated “B” battery, for experimenters, lecturers, doc-
tors, &e. Send 2 cent stamp for illustrated circular and
pricelist. ACME SUPPLY CO., 2 College Place, N. Y.

Transmitter,and

receiver,$2each.

9 These electric

telephones antedate and do not infringe any telephone
patent. G. K. MILLIKEN & CO.,

70 Washington Street, Boston, Mass.

WANTED. & PRACTICAL MACKINIST

who can make copper or iron utensils, to construct and
introduce machine for testing tallow, showing
commercial value, etc,, already patented in the
United States. The advertiser will furnish capital and
facilities for the manutacture and pay good salary to
the right person. The best of references must be fur-
nished. Address C. H., Box 773, New York City.

3~ Would be pleased to confer with manufacturers
willing to build on royalty or otherwise.

EASY STAR LESSONS, By Richard A. Proctor.
‘With 48 star maps and 45 other illustrations. Extra
cloth, $2.50. Will be sent postpaid by MUNN & CO., on
receipt of price.

GLASS PAINTING. BY FRED MIL-
ler. A Course of Instruction in the Various Methods of
Painting Glass and_the Principles of I)esiglr‘x. Ilus-
trated, 0, cloth. London, 1885. Price $2.00. This valu-
able book sent by mail prepaid by MUNN & Co., New
York, on receipt of price.

POWNES” MANUAL OF CHENISTRY,

Embracing WATTS’ PHYSICAL and INOR-
GANIC CHEMISTRY.

A new American from the Twelfth English Edition.
1,050 pp., Leather, $3.50. Will be sent, postpaid, by
MUNN & Co., on receipt of price.

To introduce them, we

Blc OFFER' wil] (Aive Away 1.000

Self-Operating Washing Machines. If you want
onesend us yourname, P. O. and express office at
once. The National Co., 23 Dey St ,N. Y.

ENGINEER'S POCKET BOOK. BY

Charles . Haswell, Civil, Marine, and Mecnanical En-
ineer. Givinii'l‘ables. Rules, and Formulas pertaining
0 Mechanics, Mathematics, and Physics, Architecture,

Masonry, Steam Vessels, Mills, Limes, Mortars, Cements,

ete. pages, leather, pocket-book form. Price $4.

%‘dhis valuable work will be sent on receipt of price by

UNN & CO., New York.
A N T E D An active Man or Woman
in every county to sell our
goods. Sala,r{ $15 JJel‘ Month and Expenses. Can-
vassing outfit and particulars FREE.
STANDARD SILVERWARE CO., Boston, Mass.

STEAM CATAMARAN MAY BAR-

rett.—Plans and specificutionn of the catamaran May
Barretl, a family cruising boat built for use on rivers
and lakes. Construction of hulls deck beams. main
deck, upper works, engine and boiler, wheel. With 10
figures. Contained in SCIENTIFIC AMERICAN SUPPLE-
MENT, No. 473, Price 10 cents. To be had at this
office and from all newsdealers.

PERFECT
NEWSPAPER FILE

The Koch Patent File, for
m ines. and pamphlets. has been recently improved
and price reduced. Subscribers to the SCIENTIFIC AM-
ERICAN and SCIENTIFIC AMERICAN SUPPLEMENT can be
supplied 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.

A4 MUNN & 00,

Publishers SCIE“TIFIC AMERICAN.

']J)rese'rvlnz newspapers.

THE NEW “GRESHAM” PATENT

Attomati Re-Starting Injector

A most remarkable boiler feeder, which has just taken the first premium at
the Inventors’ Exhibition in England. May be used as a lifter or a non-lifter;
restarts immediately without any manipulation whatsoever, after interruption
of the feed from any cause. The most effective injector ever placed on the
market for stationary or portable boilers. Reliable and cheap.

WATER

SOLE REPRESENTATIVES IN THE UNITED STATES AND CANADA.

NATHAN MANUFACTURING CO.,

92 & 94 LIBERTY ST.,, NEW YORK,

DELIVERY

WITHERBY, RUGG & RICHA RDSON. Manufacturers
of Patent \Wood Working Machinery of every descrip-
tion. Facilities unsurpassed. Shop formerly occupied
by R. Bail & Co., Worcester, Mass. Send for Catalogue.

DRAWING |
INSTRUMENTS.

THE DESIGNING OF ORDINARY
IRON HIGHWAY BRIDGES.
Illustrated by Numerous Engravingsand 7 Folding Plates.
%l;owmg Bridges ActuallyjConstructed, and Giving Their
i

1llustrated catalogue
sent on application to
M. 1. COMSTOCK,
6 Astor Place,
New York..

TTO GAS ENGINE.

GUARANTEED TO CONSUME 25 to 75 OTHER GAS ENGINE
PER CENT. LESS GAS THAN A N Y Per BRAKE-HORSEPOWER
PHILADELPHIA and CHICACO.

SCHLEICHER, SCEUMM & CO.,

1842. APROCLAMATION. 1886.
now Ye All! Men, Women, and children—that the great stafl of editors who, headed by Dr.

Gggt!lg%%}xsger.xhave kept the American Am‘icuitumrt at the front for twenty-five years, are now re-enforced

by Chester P. Dewey and Seth Green, the fish culturist. We propose to add to the hundreds of thousands of
homes in which the

AMERICAN AGRICULTURIST

is readjand revered from the Atlantic to the Pacific as an old-time friend and counselor. We are accordingly en-

larging the
HEARTH, HOUSEHOLD, AND JUVENILE DEPARTMENTS,
and adding other features, so that it i¢ to be, from this time onward, essentially a Home_ Periodical, as well as
being devoted to Agriculture and Horticulture. Every person who immediately sends us $1.50, the sube-
scription price, and 15 cents for ;l:;ostiug book, making $1.65 in all, will receivethe AMERICAN AGRI-
CULTURIST for 1886 and the AMERICAN AGRICULTURIST LLAW BOOK, just published—a Com-
endium of Everyday Law for Farmers, Mechanics, Business Men, Manufacturers, etc., enabling every one to be
is own lawyer. It is a large volume, weighing one pound and a half, and elegantly bound in Cloth and Gold. The
American Agricultu:

=W ANTS = THE * EARTH==

to yield bigger returns by increasing its great army of readers. We distributed 60,000 Presents to those who
aidgld in th%gwork last yeayr, and we are planning to give 100,000 Presents to workers this year. Send for confi-
dential terms for workers,when you forward your subscription. Subscription price, $1.50 a year; single number15cts.

Send 5 Cents for mailing you grand double number of the American Agri-l
culturist, just out, and sample pages with table of contents of Law Book.
CANVASSERS WANTED EVERYWHERE.

Address PUBLISHERS AMERICAN AGRICULTURIST, 751- Broadway, New York.
DAVID W, JUDD, Prest. . SAM’L BURNHAM, Sec’y.

ECONOMIC MOTOR CO.’S

GAS ENGINES.

Best 1n principle, workmanship, and materials.

An unequaled small Motor adapted to all uses.

Simple, Safe, Economical, Durable,

Four sizes: 1 H, P., }¢ H. P., 1 man power, and a Sewing Machine Motor.
Send for Circulars.

ECONOMIC MOTOR CO.,
9 CORTLANDT STREET, NEW YORK:

MINING- AND ETIOISTING

Machinery; also, Stationary Engines, Boilers, and Ventilating Fans., Estimates
2 made and contracts taken for constructing all kinds of Mining Machinery.

X. A« FINCHEH & CO.,, BOX 3358, SCRANTON, PA.

ROCK BREAKERS AND ORE CRUSHERS.

We manufacture and suj Bly at short notice and lowest rates, Stone and Ore Crushers con-
taining theinvention des: ed in Letters Patent. issued to Eli W. Blake, June 15th. 1858, togeth-
er with NEW AND VALUABLE IMPROVEMENTS, for which Letters Patent were granted May 1ith
and July 20th, 1880. to Mr. 8. L. Marsden _All Crushers supplied by us are constructed under
the superintendence of Mr. Marsden, who, for the past fifteen years, has been connected with
the manufacture of Blake Crushers in this country and England.
FARREL FOUNDRY AND MACHINE CO., Manufrs.,, Ansonia, Conn,

COPELAND & BACON, Agents, New York.

CONTRACTORS AND BUILDERS

By using outfits of BARNES PATENT

Foor AND HAND POWER MACH-

INERY can bid lower and save more

money from their jobs than by any

other arrangement for doing their

}vork. Send for Illustrated catalogue
Tee.

W. F. & John Barnes Co.,
Rockford, 1il.
Address No. 1999 Main St.

N POINTERS for Users of Steam Pumps.

Van Duzen’s Patent Steam Pump
can Pump o 0 Sl o

m] andy or Impure

P Wateror Liquids, ) Emcient.

Has no moving parts, conseguently no

wear, no repairs. no trouble. Purchasers

p assume no risks. as we guarantee every

Pump. Above comparison with_ Jet

Pumps, Ejectors, etc., made of Iron.

Demand this Pump of your dealer and

BT take no cheap substitute. \We make Ten

Sizes. Prices from $7 to $i5. Capacities from 100 to

20,000 gallons per hour. State for what purpose wanted

and send for Catalogue of * Pumﬁs." R

VAN DUZEN & TIFT, Cincinnati, 0.

Y,

k)

, Clark’s Compressed Paper Skate Rollers,
Immensely durable. Easy running.
l No slipping. No clipped floors. Com-
| parativelf noigeless. Sam?}'e Set Lac-
uered, $1.25; Nickeled, $1.50. Postage
cts. additional. State size spindle.
so Mfr. Steel Cased Rubber Roll-

GEO. P. CLARK (Box L),
Windsor l.ecks, Ct.

VOLNEY W. MASON & CO.,
FRICTION PULLEYS CLUTCHES and ELEVATORS.

PROVIDENCE, R. I.

Al
lers. Protect trade.

FOOT OR L AT “ E FOR WOOD
POWER | ORMETAL.| PERFUMES.—A PAPER BY JACOB
All sizes. Catalogues free. Lathes on trial. Jesson, describing various articles used in perfumery.
SEBASTIAN, MAY & CO.,

and the mode of preraring essences therefrom, stating
the amount and cost of material required, and givin
over thirty formuas for handkerchief extracts, wit
the cost of each. Contained in SCIENTIFIC AMERICAN
SUPPLEMENT, No. 47:2. Price 10 cents. To be had at

this office and from all newsdealers.

MODEL and g SedforCiremars,

BXPENMENTA G.E.Jones&Bro.

e A CINCINNATI, 0.
wo RK SPEGi’\lTY. (Mention this Paper.)
NATURAL GAS.—A PAPER BY C E.

Hequembourg, discussing the illuminating power and
caloric value of natural gas as compared with that made
from coal. Contained in SCIKNTIFIC AMERICAN SUP-
PLEMENT, No 471. Price 10 cents. To be had at this
office and from all newsdealers.

165 West 2d Street, Cincinnatl, O.

SANITARY EXAMINATION OF DRINK-
ing Water.—By Prof. E. R. Angell. The odor of water,
and how to_detect it. Tests and their app:ications.
Nitrates and Nitrites. Lead and iron. Test for lead.
Tests for organic matter. A valuable paper. Contained
in SCIENTIFIC AMERICAN SUPPLEMENT. No. 462,
Price 10 cents. To be had at this office and from all
newsdealers.

For all kinds of
STEAM_ BOILERS.
RUE MFG, CO., FILBERT ST.,

Philadelphia, Pa., U. 8. A.
How to

ice §1.—. o
Become o“lcx lT "G“RES' Br cec rculﬁ:! %ﬁ:&n
~—=The Woodbury Company, Boston, Mags.——

SR FERIENCE — ILLUSTRAIION§
Roer ficr miptiot,

ENGR AVING Co. By

ELM. 55'New Process o , ciRculars.ac.
- EWYE;?Kf!gl?pcriorWryU(QmMethodg Hagé ﬂf
NT FOR ESTIMATE.

(~ L

SEND GREEN STAMP FOR 24 PAGE GIRCULAR ——- SEND PHOTOGRAPH, DRAWING OR PRI

ROOFINC

ROOFING for Buildings of everﬁ description.
Light, Basily Applied, Inexpensive. BUI

Sackett’s
ous to Moisture, Waser, and Guses.
TAR CHEMICAL

Durable,
LDING PAPER—
Clean to Handle, Impervi-
NEW YORK COAL
C0. 18 Warren St., N. Y.

aterproof Sheathing.

BUILDING PAPER.

ons; also containing 42 Tables. Price, $4.00. By
J. A. L. WADDELL, C.E., B.A.SC., MA.E. The very com-
plete index will prove of great convenience to both
students and engineers, using the work as a book of ref-
erence. Address, MUNN & CO., 361 Broadway, New York.

ADVICR’]‘_ISERS Can learn the cost of any pro-
posed line of Advertising at GEQ. P. ROWELL &
CO.’S NEWSPAPER Advertising Bureau, 10 Spruce
St., New York. Send 10 cents for a 100-page pamphlet.

STATIONARY STEAM ENGINES ESPECIALLY
adapted to Electric Lighting Purposes. Treating of the
development of Steam Engines; the principles of Con-
struction and Economy; with descriptions of Moderate
Speed and High Speed Engines. By Robert H. Thurston
A.M.,C.E,, with many handsomely executed illustrations.
12mo, cloth, $1.50. Address, MUNN & CO., 361 Broadway,

CURE ":DEAF

Pock's Patent Improved Cushioned Ear Drums

PERFECTLY RESTORE THE HEARING,
and perform the work of the Natural Drum. Always
in position, but invisible to others and comfortable
10 wear. All Conversation and even whispers heard
distinctly, We refer to those using them. Send for
illustrated book with testimonials, free.  Address, ¥.
HISCOX, 853 Broadway, N. Y. Mention this paper.

HYDROPHOBIA.-—-A PAPER BY DR.
G. Vaillant, giving his experience with simaba cedron
as an antidote to hydrophobia. Contained in SCIEN-
TIFIC AMERIOCAN SUPPLEMENT, No. 468. Price 10
cents. To be had at this office and from all newsdealers.

THE

GOLD AND JEWELLED
MEDAL

ol Was awarded by the National
y ™ Medicnl Association
"" ", ﬂ/" TO THE AUTHOR OF THE

SCIENCE OF LIFE.

I'l‘ being the best Medical Treatise on Manhood, Ex-
hausted Vitality, Nervous and Physical Debility, Pre-
mature Decline in Man, the Errors of Youth, and the un-
told miseries resulting from indiscretions or excess in
early life, which the author has proved may be alleviated
and positively cured. It is a standard medical work on
the above, and is a treasure to every young and middle-
aged man. Warranted as represented or the money re-
funded in every instance; ages, embossed muslin,
full gilt; 125 prescriptions for all diseases. Price only ﬁ
by mail, sealed postpaid. 1llustrative sample, 6 cents.
8end now. This work is universally recommended by
the press, clergy, parents, and teachers, and every one of
its more than a million readers. Every man, young or
old, should read this book, and every sufferer should con-
sult the author. “There is a balm in Gilead; thereis a
physician there.”
Address Dr. W. H. PARKER.
4 Buiinch 8., Boston, Mass.
SATTER, Aug. 33, 1885.

W. H. PARKER, M. D.—Dear Sir: 1 have just taken
the last medicine you sent me. I am now (thanks to your
skill) completely restored to good health. Last year, be-
fore commencing treatment, I did not think mg health
could be restored; but after using the figst month’s rem-
edies, I knew there was hope. [ was surprised at the
constant beneficial effect it produced. You really are the
good Samaritan, amd 1 would most earnestly recommend
you to all suffering from nervous disease.

Yours truly, ALBERT R—,

Salter, Washington Co., Wis.

Book E, vol. xiii., case 122.

BRIDGE ACROSS THE MISSISSIPPI AT
Prairie du Chien.—By John Lawler, C.E. A paper read
at the Annual Meeting of the American Society of Civil
Engineers. and discussion following. With five engrav-
ings. Contained in SCIENTIFIC AMERICAN SUPPLE-
MENT. No, 463, Price 10 cents. To be had at this
office and from all newsdealers.

H the essential element of
Life, Henlth and Mane
v Vigor! Send for FREE Treatise, ex-

planatory of the New English system for

restoring the Nervous System, Lost Power, and arrest-
ing exhausting discharges.

CAVENDISH LABORATORY, 265 Sixth Ave., New York.

HYPNOSCOPE.—A PAPER BY J.
Ochovvicz, M.D., describing a new apparatus for ascer-
taining to what degree persons are hypnotizable. With
three figures. Cobtained in SCIENTIFIC AMERICAN
SUPPLENMENT, No. 473. Price 10 cents. To be had at
this office and from all newsdealers.

its CAUSES and CURE, by one
who was deaf twenty-eight years.

EAFNES Treated by most of the noted s;lkeci-

alists of the day with no benefit. Oured himself in

three months, and since then hundreds of others

by same process. A plain, simple, and successful home

%‘eal:,ndgélt. Address T. 8. PAGE, 128 East 26th St., New
ork City.

PORTLAND CEMENT..THE SCI-

ence and Art of the Manufacture of Portland Cement,
with observations on some of its constructive applica-
tions. By Henry Reid, C.E., author of “ A Practical
Treatise on Concrete,” etc. 8vo, cloth. Price §7.25. Ad-
dress MUNN & Co.. 361 Broadway, New York.

MANHOQR:ie.
Excet Vice, &c.
and secretly restored, full Vigor and Potency,
French Hosplial ‘I reatment. No Dm¥gxn§;
Illustrated Work (sealed). 6 Consulting Physicians,
“ reliable medical firm.”—Tribune & Farmer,

'A noted and reli cal e g
CIVIALE AGENCY, No. 174 Fulton Street, New York.

SINKING THROUGH QUICKSAND.
—A paper by H. W. Huflhes, describing the Poetsch
process of sinking throug %mcksand by meaus of arti-
ficial freezing. Contained in SCIENTIFIC AMERICAN
SUPPLEMENT, No. 468. Price 10 cents” To be had at
his office and from allb.newsdealers.

WE AK sufferingfrom the ef-
fects of youthful er-

——— rors, early decay, lost
manhood, etc. I will send you a valuable treatise upon

the above diseases,also directions for self-cure, free of
charge. Address Prof. F. 0. FOWLER, Moodus,Conn.

OWNIsY, A Quick,
. Cure for Lost'Manhq“ood. Dem
disputablo brooter Book sant Souied,
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MED. CO., BUFFALO, N.Y.
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AWdverfisemends.
Inside Page, ench insertion - = - 75 cents a line.
ack ' Page, ench insertion - « - $1.00 a line,
(About eight words to a line.)

bmgravings may head advertisements at the same rate
?er line, by measuremint, as the letter press. Adver-
ements must be received at publication office, as early

as Thursday morning to uppear in next issue.

zAwS*BES‘EOwS“

* Roofing, Building Felt,
Steam Packings, Boiler Coverings, .
Fire Proof Paints, Cements, Etc.

* Samples and Descriptive Price Lists Free, !

H. W. JOHNS M'F'G CO., 87 MAIDEN LANE,N. Y, ,
175 Randolph St., Chicago; 170 N. 4th St., Philadelphia,

ICE-BOATS — THEIR CONSTRUCTION

and management. With workln% drawings, details, and
directions in full. Four_ engravings.sho mode of
construction.  Views of the two fastest ice-sa ling boats
used on the Hudson river in winter. By . Horsfall,
M.E. Contained in SCIENTIFIC AMERICAN SUPPLE-
MENT, 1. The same number also contains the rules and
regulatlons for the formation of ice-boat clubs, the sail-
ing and management of ice-boats. Price 10 cents.

VAPORATING FRUIT

EE. 1§ _*

AMERIGAN MAN’F’G co0.

P.0.BOX R. WAYNESBORO, PA.,

ARCHITECTURAL
for Beginners, with 11 plates of Practical. Examples.
t(’)Oua.rlso, ghoth By%i‘ A. nghd This b(:o'l;: wfill be Se'l)lt
any address, postage prepaid, on receipt of price
MUNN & Co., New York. lPrlce .00. v v

PERSPECTIVE

: all prices. WS 1

every subject tor ICEX I TIONS, etc.
é—yA progitable” bugtyes Lie ,Emn“wﬁ Al "311 g,’,mz Also,
terns for Home Amusement. 136 page Catalogue free.
McAI.LISTER, Mfg. Optician, 49 Nassau St.y N. Yo

pnnw’s USHIONED
N
\/\Mh

dimple Eff mveChPﬁ ,

THE RAILWAY BUILDER. A HAND-

book for Estimating the Probable cost_of American
Railway Construction and Equipment. By William J.
Nlcolls. Civil Engineer. Illustrated.

In one volume,
full bound, pocket-book form. Price $2.

This is an in-

valuable book for railroad men. Address MUNN & CO. ] .

361 Broadway, New York.
| BRADILLETY'S
u :

Upright Cushloned

Helve Hammer

Combines all the best elements es-
sential in a first-class hammer.

BRADLEY & CO.,
' Syracuse, N. Y., U. 8, A,

A. H. ABBOTT & CO.

50 Madison St., Chicago,
Importers ofend Dealers 1

MATHEMATIGAL

INSTRUMENTS,
Drawing Materials,
For Architects; Engineers, Artists, Schools, Eto,
Drawing and Tracing Papers,
Colors, T Squares, Rules,
Blue Process Papers,
Drafti les, Tape M

Eatablished 1888.

etce

WM. A. EBBATRRYI
Providence, RR. 1, (Park 8¢t.) Sixminutes’ walk West fromstation.
Ovriginal and Only Builder of the
HARRIS-CORLISS ENCINE,
With Harris’ Pat. Improvements, from 10 to 1,000 H. P.
S8end for copy Engineer’'s and Steam User’s
Manual. By J.W. Hill, M.E. Price $1.25.

'MENTION THIS PAPER.

PATENTS.;

MESSRS. MUNN & CO., in connection with the publi-
cation of the SCIENTIFIC AMERICAN, continue to ex-
amine improvements, and to act as Solicitors of Patents
for Inventors.

In this Hne of business they have had forty years' ex-
perience, und now have unequaled facilities for the prep-
aration of Patent Drawings, Specificatiors, and the
prosecution of Applications for Patents in the United
States, Canada, and Foreign Countries. Messrs Munn &
Co. also attend to the preparation of Caveats, Copyrights
for Books, Labels, Reissues, Assignments, and Reports
on Infringements of Patents. All business intrusted to
them is done with special care and promptness, on very
reasonable terms.

A pamphlet sent free of charge, on application, con-
taining full information about Patents and how to pro-
cure them; directions cohcerming Labels, Copynghts.

RUBBER BELTING PACKING, HOSE,

AND ALL OTHER KINDS OF

RUBEBER GOODS,

FOR

MECHANICAL AND MANUFACTURING PURPOSES.

The Largest and Most Extensive Manufacturers in America.

THE GUTTA PERCHA AND RUBBER MF@. CO.,

New York, Chi

San Franci

Toronto.

NEW YORK BELTING AND PACKING COMP’Y.

Emery Wheel. Warehouse:

J OHN H. CHEEVER, Treas.

J. D. CHEEVER, Dep’y Treas.

The Oldest and l.argest Manufacturers of the Original

. [r SOLID VUIL.CANITE
*.H: ry

All other kinds Imitations and Inferior.
/' standara BELTING, PACKING, and HOSE, Addr
WEW TOREKE BELTING & PACEKING CO.
15 Park Row, opp. Astor House, New York.
Branches: 308 Chestnut St., Phila., 167 Lake St., Chicago, 52 Summer 8t., Boston.

W heels.

Our name is stamped in full upon all our
ess

ICE-HOUSE AND COLD ROOM.—BY R.
G. Hatfleld. With directions for construction. Four
engravings. Contained in SCTENTIFIC AMERICAN SUP-
PLEMENT, 59. Price 10 cents. To be had at this office
and of all newsdealers.
LEATHER BELTING the
best and most reliable Belt ever
mtmduced. Made by CHAS. A.

ELECTRIC
rerry Street, New York 416 Arch

8 , 41K
Street, Philadelphia; 86 Federal Street, Boston.

AND FINE GRAY IRON ALSO S
TINGS FROM SPECIAL TeR!

TWMN‘
M SDEVLINX(CO F ;‘N,S ”’AN
LEHIGH AVE. & AMERICAN ST PHILA.

PATIENT

OLD ROLLED
SHAFTING.

The fact that this shafting has i per cent. greater
strength, a finer finish, and is truer_to gauge, than an
other in use renders it indoubtedly the most economica.
We are also the sole manufacturers of the CELEBRATED
COLLI NS’ PAT.COUPLIN G, and furnish Pulleys, Han, ers.

of the most a%proved stiles Price list maile
a.ppfica,tion t0 AUGHLINS, Limited,
Street 2d and 3d Avenues, Plttsbul‘f Pa.
r Lake aud Canal Sts., Chicago, 111.
= Stocks of this shafting in store and for sale by
FULLER, DANA & FITZ, Bogton, Mass.
Geo. Place Machinery Agency. 121 Chambers 8t., N. Y.

& SLACK BARREL MACHINgpy
L ASPECIALTY Lor

JOHN GREE NWOQD &CO.
ROCHESTER N

THE CURTIS
RETURN
 STEANM TRATP.

For returning steam condensed un-
der pressure automatically into the
boiler, whether taken from above or
below the boiler lever, without loss

. Ur waste. Manufactured by

“ THE CURTIS REGULATOR CO.,

BOSTON, MASS.
Send for Circular No. 19.

K T|(7H|

ICE. REFRIGERATING

and Ventilating Machines:
Jarmans Patent. YORK
MFG. CO., York, Pa.

SHAFTING,

Friction Clutch.

PULLEYS
~ HANGERS.

. Pa.t. Steel Shafting.
™S PATENT FRICTION CLUTOCH, ition Cuteh.

’ Internal Clamp GCouplings.

Send for Illustrated Circular and discount sheet.

A. & F. BROWN, 43 PARK PLACE, NEW YORK.

ERICSSON’S
NEW CALORIC
PUMPING ENGINE,

FOR
Dwellings & Country Seats
Simplest! Cheaj Pest; Eco-
nomical! Absolutely Safe!
Delamater Irom Works,
C. H. Delamater & Co.,
Proprietors,

16 _Cortinndt_ Street,
New York, U. S. A,

CARY & MOEN
v DESFR!PTID’\J ox
RY g STEEL SPRINGS.

IT-oNDOIN!

MANUFACTURERS OF

Yankee Notions and American Novelties

Are respectfully requested to forward Price Lists
and Catalogues to

D A. s & CO., ’
38 Queen Victoria 8t., London, E. C., England.
And at Port Elizabeth South Africa.

LY

STEEL WIRE EEJ

234 w. 29.5T.

P ENTICE & SON
s‘if, "“"“‘“’*ﬁ 't
17 wayy,N.
Microscopes, T talogue '
Glasses,Spectwles
agic Lanterns, etc.,also|
fors. Compasees ﬁi‘é“;‘;’r‘l‘é’é oons
Drawing, Daisy and other Scientilc tnstrumentés

110 Liberty St., N. Y, City.

PATENT

JACKET KETTLES,
Plain or Porcelain Lin ed. Tested to 100 1b.
pressure. Send for

. JAMES C. ND & C
614 and 616 Market St., Pmmdelpﬁia,, Pa.

ICE-HOUSE AND REFRIGERATOR.

Directions and Dimensions for construction, with one

fllustration of cold house for preserving frait’ from

season to season. The air is kept dry and pure through-

out the year at a temperature of from 34° to 36° n-

mined in SCIENTIFIC AMERICAN SUPPLEMENT No. 116.

dPrlce 0 cents. To be had at this office and of all news.
ealers.

Leffel Water Wheels,

With lmportant Improvements.
11,000 IN SUCCESSFUL OPERATION.
FINI NEW PAMPELET FOR 1885
Sent free to those interested.

JAMES LEFFEL & CO.,
Springfield, Ohio.

wmE
>w

VELOCITY OF ICE BOATS. - A COLLEC
tior of interesting letm the editor of the SCIENTIFIC
AMERIOCAN on the qu  the sgeed of ice boats, dés

rating how and why'it is that these craft %ail

[ - The finest work in the U. 8.; kiln
drled lumber. All work guaranteed.
{ OPERA CHAIRS, School Desks, Globes.

 LH.Androws & Co. 105 Tbesky

WATCHMAN’S IMPROVED

TIME DETECTOR,

WITH SAFETY LOCR ATTACHMENT,
Patented 1875, 1876,
77, 1880, » 1882,
This instrument
is supplied with 12
keys. Invaluable
for all concerns
employing- watch-
1t contains
modern im-
rovements, and
s far superior at
the old style, 1882
ational
osition for
Ral way Applian-
ces at Chicago. The only Medal for the most complete
and Perfect Instrument. Send for circular to P. O.

X 2875.
E‘ IMHAUSER, 212 Broadway, New York.

P E RA G lAs s Es &%ﬁf‘, B{ll:hocopu,
TM 'mmneters, thits for Amateurs,

Photographic
i‘" (e C(). successorsto R. & J.

THMMERIUAN BRLL TRLEPHONE G0,

95 MILK ST., BOSTON, MASS.

This Company owns the Letters Patent
granted to Alexander Graham Bell, March
7th, 1876, No. 174,465, and January 80th,
1877, No. 186,787.

The transmission of Speech by all known
forms of Electric Speaking Telephones in-
fringes the right secured to this Company
by the above patents, and renders each
individual user of telephones not furnish-
ed by it orits licensees responsible for such
unlawful use, and all the consequences
thereof, and liable to suit therefor.

The Scientific American.

THE MOST POPULAR SCIENTIFIC PAPER
IN THE WORLD.

Published Weekly, #8.20 a Year; #1.60 Six Menths.

This unrivaled periodical, now in its forty-first year,
continues to maintain its high reputation for excellence,
and enjoys the largest circulation ever attained by any
scientific publication.

‘Every number contains sixteen large pages, beautifully
printed, elegantly illustrated; it presents in popular
style a descriptive record of the most novel ‘~¢. >iting,
and important advances in Science, Arts, .u« Manufac-
tures. It shows the progress of the World in respect to
New Discoveries and Improvements, embracing Machin-
ery, Mechanical Works, Engineering in all branches,
Chemistry, Metallurgy, Blectricity, Light, Heat, Archi-
tecture, Domestic Economy, Agriculture, Natural His-
tory, ete. It abounds with fresh and interesting subjects
for discussion, thought, or experiment; furnishes hun-
dreds of useful ms for business. It pr t
[ndustry, Progress, Thrift, and Intelligence in every
community where it circulates.

The SCIENTIFIC AMERICAN should have a place in
every Dwelling, Shop, Office, School, or Library. Work-
men, Foremen, Engineers, Superintendents, Directors,
Presidents, Officials, Merchants, Farmers, Teachers,
Lawyers, Physicians, Clergymen, people in every walk
and professiou in life, will derive benefit from a regular
reading of THE SCIENTIFIC AMERICAN.

Terms for the United States and Canada, $3.20a yesr;
$1.60 six months. Specimen copies free. Remit by
Postal Order or Check.

MUNN & CO., Publishers,
361 Broadway, New York.
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Scientific American Supplement.

THE SCIENTIFIO AMERICAN SUPPLEMENT is & sepa-
rate and distinct publication from TH# SCIENTIFIO AM-
ERICAN, but is uniform therewitb in size, every number
containing sixteen large pages. THE SCIENTIFIC AM-
ERICAN SUPPLEMENT is published weekly, and includes
a.very wide range of contents. It presents the most re-
cent papers by eminent writers in all the principal de-
partments of Science and the Useful Arts, embracing
Biology, Geology, Mineralogy, Natural History, Geo-
graphy, Archeseology. Astronomy, Chemistry, Electricity,
Light. Heat, Mechanical Engineering, Steam and Rail-
way Engineering, Mining, Ship Building, Marine En-
gineering, Photography, Techhnology, Manufacturing
Industries, Sanitary Engineering, Agriculture, Horti-
culture, Domesti¢ Economy, .Biography, Medicine, etc.

mo!

ter than the wind which propels them.
with 10 explanatory diagrams. Contained in S8CIENTIFIQ
AMERICAN SUPPLEMENT, No. 214. Price 10 cents. To
be had at this office and from all newsdealers.

 NOBLE HALLY CO

ERIE,PA.
PRoPRIETO

=
O
8 MANUFACTURERS

It saves many expensive Blacksmiths’ Jobs.

provided for. Cheap because it is simple. Pitch lines of mains easily

JTEINEKINS BROS.,

71 JOHN STREET NEW YORK.

BLAKE'S IMPROVED PIPE HANGER.

IT IS THE CHEAPEST AND BEST HANGER

IN THE WARKET.

Can be attached to % (PB when_in position. Fxpansion always
o

ined. No troublesome screws to adjust.

SOLE AGENTS,
79 KILBY STREET, BOSTON.

Designs, Patents, Appeals, Rei nfri As-
signments, Rejected Cases, Hints on the Sale of Pa-
tents, etc.

‘We also send, free of charge, a Synopsis of Foreign Pa-
tent Laws, showing the cost and method of securing
patents in all the prineipal countries of the world.

MUNN & CO., Solicitors of Patents,
861 Broadway, New York.

BRANCH OFFICES.—No. 622 and 624 F Street, P&-l

cific Building, near 7th Street, Washington, D, C.

Aluminum Bronze, Aluminum Silver, Aluminum Brass,

AND

SIT.TCOIN BROINZE,

Furnished in Ingots and Castings, Rods and Wire Made to Order. We have no Sheet Metal.

Our Malleable Castings can be made of over 100,000

ounds tensile strén
stand corrosive influences, and unrivaled beauty of color. Send for pamphle

E with extraordinary power to with-

THE COWLES ELECTRIC SMELTING AND ALUMINUM C0., CLEVELAND, 0.

A vast t of fresh and valuable information' per-
taining to these and allied subjects is given, the whole
profusely illustrated with engravings.

The most important Engineering Works, Mechanisms,
and Manufactures at home and abroad are represented
and described in the SUPPLEMENT.

Price for the SUPPLEMENT for the United States and
Canada, $5.00 a year, or one copy of the SCIENTIFIC AM-
ERICAN and one copy of the SUPPLEMENT, both mailed
for one year for $7.00. Address and remit by postal
order or check,

MUNN & Co.. 361 Broadway, N. Y.,
Pablishers SCIENTIFIC AMERICAN.

To Korveign Subscribers.—Under the facilities of
the Postal Union. the SCIENTIFIC AMERIOAN is now sent
by post direct from New York, with regularity, to sub-
seribers in Great Britain. India, Australia, and all other
British colonies ; to France, Austria, Belglum, 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, one year; $9, gold,
for both SCIENTIFIC AMERICAN and SUPPLEMENT for
one year. This includes postage, whi¢h we pay. Remit
by postal order or draft to order of

MUNN & CO., 361 Broadway, New York,

PRINTING INKS,

PPHE “Scientific American ” is primed with CHAS.
ENEU JOHNSON & CO.’S . Tenth and Lom
bard Sts, Phila., and 47 Rose St., opp. " Duaae St., N, Y,




