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EARLY TELEPHONES,

" Our readers are familiar with the fact that many
authorities on the history of telephony claim that in
the instruments invented, described, and constructed
by Philipp Reis, of Germany, over twenty years ago,
may be found complete and operative speaking tele-
phones. The claims of the Bell patents, practically
speaking, are now held by the courts to cover the art
of transmitting the sound of words by electricity. All
the suits brought by the Bell Company are brought
upon this basis, that no speech can be electrically trans-
mitted without infringing their patents. Hence, any-
thing in the shape of an authentic early telephone
possesses much interest as tending to deprive this pat-
ent of its extraordinary breadth of interpretation.

We here present a number of early telephones, in-
cluding three general types—the microphone, the mag-
neto, and the magnetization forms. They are from
photographs of the original instruments, all, according
to sworn testimony, constructed years before Graham
Bell thought of applying for a patent for telephones.

Fig. 1 represents the Holcomb instrument. It isa
horseshoe magneto, somewhat similar to the well-

known Overland Co.’s receiver. It was made by Alfred-

G. Holcomb in 1860-61. The curved bar in front of
the magnet coils is the vibr?a.ting armature. - The coni-
cal ear piece, closed at its larger end with a piece of
wood carrying the armature, is designed to concentrate
the sound. Thisinstrument talks, and talks well. Its
faults are due only to wrong proportions. Its arma-
ture is too small, apparently, for the best results. Its

results compare with the early speaking Bell tele- 7

phones.

Holcomb had a friend, George W. Beardslee, with
whom he spoke concerning this instrument, and
Beardslee undertook to make one himself. Prior to
1865 he constructed the identical instrument shown in
Figs. 2 and 3. Itsinterior construction is shown in Fig.
2. The ideas of Holcomb are, in general, carried out
by his friend, who substitutes for the original massive
horseshoe magnet one of a dlﬁ'erent shape, and with
that as a basis constructs a regular magneto tele:
phone. This instrument is as operative as the Bell re-
ceiver of to-day. The crank seen projecting from its
side corresponds to an alarm or calling attachment.

These are two perfectly good magneto telephones,
and with some modifications could be used in actual
service. In practice it is found that this class is only
adapted to perform the office of receivers. For trans-
mitters something stronger is wanted—something that
will directly regulate a battery current. This is
found in instruments of the microphone type, precisely
such as invented and used by Reis, and as constructed
in this country by Professor Van der Weyde in  1869.
An original transmitter by this inventor is shown in
Fig. 4. A rectangular box is fitted with a mouthpiece
to be spoken into. Its top has a central aperture
covered with membrane that actuates a microphone
contact. Couple this instrument with a battery and
with any of the magneto receivers shown in our illus-
tration, and we have an operative telephone line such
as is in use to-day.

Reis, for receiver, availed himself of the sounds of
magnetization. A rod of iron rapidly magnetized and
demagnetized undergoes molecular changes, as in
length, which are accompanied by slight sounds.
The magnetizations aresimply effected by surrounding
the bar with a coil of wire and passing intermittent
currents through it. If by a microphone these currents
are made to vary with the utterances of the voice, the
magnetization sounds become articulate, and the re-
ceiver speaks.

In Fig. 5 we represent such a receiver, constructed
about 1869 by Professor Van der Weyde. Itisa simple
rod of iron surrounded by a coil of insulated wire,
with a species of resonating attachment at one end.
The great trouble with this receiver is the weakness
of its sounds. In the one shown, an attempt is' made
to re-enforce its vibrations by a species of sounding
board or vibrating plate. Reis, we know, adopted
similar expedients, sometimes mounting the coil and
inclosed rod on a sounding box. Such a coil surround-
ing a Kknitting needle gives very pure sounds, and the
form is often referred to as the knitting needle re-
ceiver.

So pure are the sounds produced by this arrange-
ment, that it has seemed strange that some attempt
has not been made of later days to utilize them. A
simple wire, surrounded by a coil and carrying on
one end a wooden disk to be pressed against the ear,
forms a very fair receiver.

Prof. Van der Weyde was not content to rest with
instruments of these two types only. A year or so
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1, Magneto Telephone made by Alfred G. Holcomb in 1860-61.
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2. Magneto Telephone made by George W. Beardslee, at College Point, N. Y., prior to 1865. 8. Same, inclosed ready for use.

4. Telephone Transmitter

made by Philip Van der Weyde about 1869. 5. Telephone Receiver made by Philip Van der Weyde about 1869. 6. Telephone Receiver made by Philip Van der Weyde in 1870.
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later, in 1870, he made a magneto, shown in Fig. 6.
Here we have a horseshoe electro-magnet mounted
back of, and facing, a plate armature. It is simply a
powerful electro-magneto receiver, something like, but
immeasurably superior to, the instruments shown in
the Bell patent of six yearslater. Like all the other in-
struments shown, it will play its part in transmitting
speech. Placed in circuit with a battery and a micro-
phone such as‘is shown in Fig. 4, it will talk.

Our readers will feel with us that the above repre-
sents a most interesting collection of instruments. In
many instances, even in suits, alleged anticipating
telephones are shown by models. This always casts a
shade on their testimony, for the suspicion always
exists that some change in construction has been made.
It may be so minute as to beindefinable in the light of
the testimony concerning the originals, yet enough to
change inoperative devices into practical working in-
struments. Such, at least, is the suspicion that is apt
to be aroused by model telephones. But in the instru-
ments here shown we have what are testified to as be-
ing instruments actually made fifteen or twenty years
ago.

Prof. Van der Weyde originally used his telephones
for the transmission of music. He did not at first use
them for that of words. Any one who has experiment-
ed with early telephones, the Bell included, will find
the articulation faint and uncertain at timmes. Insome
cases, such is the degree of this uncerta'nty that we
can readily believe that the early workers with un-
trained ears failed to catch the feeble utterances of
their instruments. Bvery one has noticed a great dif-
ference between individuals as speakers or listeners at
ordinary telephones. If this is so with the perfectedin-
struments of to-day, @ forfior¢ must it be so with the
older types. There is a sound sometimes produced
by a telephone that is unmistakable—a peculiar buzz-
ing, as if it was on the verge of talking. When that
is reached, articulation is only a matter of adjust-
ment. The early workers must often have reached
this stage, and failing to recognize its importance, they
did not pass it as successfully as we do.

The Reis and Van der Weyde instruments divide
themselves into two classes, transmittersand receivers.
1t is worthy of remark that the practical working in-
struments of to-day follow the lines indicated by the
German school teacher. A battery current is acted
on by a transmitter, and the receiver delivers the mes-
sage. In the Bell patents, magneto or electro-mag-
neto telephones were prescribed for both ends of the
line. * Any such serviceis inferior. A microphoneis es-
sential at present for transmitter; the Bell instru-
ment is of use only as réceiver. .

Another interesting feature of the instruments we
have described is the fact that they are all American
productions. There is always a certain dissatisfaction
in looking to Europe for an anticipation. Legally
speaking, foreign use does not anticipate; so in the
case of Reis’ inventions publication has to be shown,
and this has to be coupled with the operativeness of
the telephones. The inventors whose productions
we have just spoken of were residents of America, and
did their work here. Most or all of it was done within
a few miles of this city. Van der Weyde concentrated
his thoughts on the transmission of music; Holcomb
felt that his was not sufficiently perfected to be worth
patenting, and so their work went for nothing.

It is the old story, so often retold in the history of
invention, that the race is to the swift. Bell, by work-
ing out a successful telephone company, has succeeded
in establishing for himself and associates the most valu-
able patent of the world. Any of the instruments
shown are far in advance of the telephones of his 1876
patent, but unpushed by business energy they passed
out of sight, only to be resuscitated as useful aids in
combating the claims of the Bell Company.
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More Scared than Hurt.

Accordingto Bradstreet's careful recapitulation, there
are about 43,000 workinginen who are on strike in this
country at the present time. The wholenumber of per
sons employed in manufactures, mining, trade, and
transportation is about 5,640,000. So it appears that
not one man in a hundred of those engaged in the indus-
tries named has stopped work in consequence of dis-
agreement with employers. But the onestriker is mak-
ing more noise in the land than the ninety-nine work-
ingmen who keep about their business. Trade is hurt
more by the apprehension of mischief than by the ect-
ual extent of it.—Phila. Record.

et W
Origin of Sulphur in Coal.

M. Dieulefait has been inquiring why thereis so much
sulphur in stone coal, and why there is so little of free
alkaline carbonates in the ashes. For this purpose he
has analyzed the survivingspeciesof the families of the
coal plants,particularly the Equisetaces, and has found
in them a proportion larger than usual of sulphuric
acid. Hence he deduces, as the answer to his questions,
that the coal plants were more highly charged with
sulphur than most existing plants, and that for that
reason their alkaline constituents assumed the forms of
sulphates instead of carbonates.
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OFFICIAL REPORT ON THE PANAMA CANAL.

M. Rousseau, the delegate appointed by the French
Government to inspect the work on the Panama
Canal, has made a report which is likely to be more
seriously disappointing to M. De Lesseps than was the
exceedingly cautious and tentative one of the Hon.
John Bigelow, who assisted at the inspection in be-
half of the New York Chamber of Commerce, the
points of which were summarized in our issue of May 8.
M. Rousseau denies the correctness of the canal com-
pany’s statements respecting its facilities for construc-
tion, the time when the canal will be completed, and
the amount of money still required to accomplish the
work. This appears to be the first public criticism in
France of the canal project, the forwardness of the
enterprise, and its financial condition, as these matters
have been explained by its directors and promoters;
and, as a result, it is announced that the Government
cannot authorize a proposed issue of lottery bonds,
to provide further means to prosecute the work, until
the position of the company is made clear. Nearly all
the capital thus far subscribed for building the canal
has come from people of small means, four-fiftths of it
being represented by individual sums ranging from
$100 to $500. It is thus also that the French national
debt is mainly held. To make these small loans popu-
lar, the canal company wished to float them with a
lottery scheme, but a governmental authorization of
such scheme would be a most serious affair in the
event of any failure to complete the canal or the inter-
minable postponement thereof, with constantly added
cost. De Lesseps may, it is true, succeed in obtain-
ing the necessary funds to keep up work on the canal,
notwithstanding this adverse report; but as the calcu-
lations of its ultimate cost increase, the difficulty and
expense of placing any loans will be augmented, and it
seems inevitable that, looking at the project as kindly
as possible, the work must drag on for a far longer
period than any that has yet been fixed for its comple-
tion, even if that is ever accomplished.

—_—  —,r—
GALVESTON HARBOR.

In 1874 the improvement of Galveston harbor was
commenced on plans designed by Maj. Howell, U. S.
A., approved by a board composed of Generals Tower,
Wright, and Newton, U. 8. A. The plan contemplated
two parallel jetties 12,000 feet or about 214 miles apart.

438 They were to be submerged, no part of them being
340 higher than mean low tide, and only a portion of them_
asg| as high as that.

From the shore out for several thou-
sand feet, they were several feet below low tide, thus
forming huge gaps to facilitate the flow of the tide to

#4fill the bay of Galveston, a tidal basin about 450 miles

in extent. The average rise of the tide is about 14
inches. These jetties were tobe built of gabions. Each
gabion was made of willows in the form of a basket,
about 12 feet long, 6 feet wide, and 6 feet deep. Thie
willow structure was plastered -over with hydraulié
mortar about three inches thick. They were placed
end to end in the line of the jetty, and sand was then
pumped in them and covers secured on them to keep
the waves from washing.it out. The jetties were to
extend out only to 12 and 1314 feet depth, respectively.

Nearly two miles of the north jetty were built in this
way prior to 1880. This entire work was completely
obliterated in 1880, and then Col. Mansfield was put in
charge. He recommended the building of the jetties
with brush mattresses, ballasted with stone in a man-
ner quite similar to the Mississippi jetties, and on sub-
stantially the same locations chosen by Maj. Howell.
The advisory board was reconvened to pass upon the
new plans, and it advised putting down a trial section
of mattress work near the outer end of the old north
gabionade, and also the changing of the direction of
the south jetty, so that its outer end would be distant
only about 10,400 feet from the north one, thus destroy-
ing the parallelism of the two jetties. .

The vigorous prosecution of the south jetty was then
begun (1880), and in March, 1884, Col. Mansfield re-
ported it officially as being completed. It was then 414
miles long from the shore to 13} feet water.

About this time the people of Galveston became dis-
heartened, declared that no real benefit had resulted
from the works in ten years; and after consultations
and meetings, the mayor, city council, and a large
number of the chief citizens of the place addressed a
letter to Capt. Eads, then in England, to know if he
would undertake the improvement on the ‘“no cure,
no pay ” principle, which he had undertaken to do with
the Mississippi jetties. The result was that an offer to
do this and secure 30 feet depth of channel was made
by him, and was formulated into a bill, which was in-
troduced in the last Congress. It provided for the con-
struction of the necessary works and made the com-
pensation depend upon the #8uring of a 80 foot chan-
nel for $7,750,000.

This bill was vigorously opposed by Gen. Newton
and Col. Mansfie]d, and by others of the Engineer
Corps of the army. These two officers, in their official
reports to the Senate and House Committees, assured
Congress that with $750,000, or less than one-tenth of
what Capt. Eads proposed, they could complete the
official plan of 1830, and secure a 25 foot channel. A
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letter substantially confirming this was also written by
Col. Merrill, U. 8. A., and was read in the House by
Mr. Bayne, of Pennsylvania, when the measure camne
up for discussion. The result was that it wasdefeated,
but no appropriation to complete the works was carried
in the river and harbor bill at that session, for the rea-
son that Capt. Eads had previously reviewed before the
committees the features of the government plans, and
had convinced those committees that even if the works
were completed, they had four radical defects in them,
either one of which would defeat the object in view:
1st. The enormous width between the jetties.. 2d.
They were too low, and should be carried up several
feet above high tide, to prevent storm waves from in-
juring the channel by carrying sand over the jetties
into it wheh the channel was once secured. 3d. The
openingsleft between the shore and the jetties, to facili-
tate the inflow of the tide into the bay, were wholly
wrong in prineiple, and would prevent the deepening of
the channel. 4th. The sea ends of the jetties terminat-
ed in water too shallow to secure any permanent depth
greater than that at the jetty ends.

Besides these inherent defects, the jetties would not
resist destruction by teredo in the clear water at
Galveston. To protect the brush from them, the
water must contain sedimment or mud, as at the Mis-
sissippi jetties. He declared that the jetty reported
by Colonel Mansfield as completed and substantial
was almost wholly destroyed already, and that it
required a ten foot pole to reach its remains in many
places.

A new board of army engineers was convened dur-
ing the recess of Congress, 1835, to report upon the Gal-
veston works. The board consisted of Generals
Duane, Abbot, and Comstock, and their report has
just been published. [Executive Doc. 85, H. R.]

This board does not give Captain Eads the least
credit for the unanswerable logic with which he
pointed out the errors in hydraulic engineering which
their brother officers have made at Galveston, but
their report is as complete a vindication of him as
his friends could possibly desire. First: The board
admits that 61 per cent in the height of the substan-
téal and completed jetty of Colonel Mansfield is
wholly destroyed already, and that the works must be
built of stone and concrete. Second: That the jet-
ties should be 5 feet above mean low tide. Third:
That they should extend from the land out to 30 feet
of water (about 104 miles, or 54,000 feet), and should
have no openings in them to let the tide flow into the
bay. Fourth: They reduce the original width of
the opening—12,000 feet—about one mile, or to 7,000
feet. Fifth: Instead of the guaranteed channel of 30
feet proposed by Captain Eads for $7,750,000, with no
money to be paid until after the stipulated depths
were secured, their works are estimated to cost
$7,000,000, without any guarantee of success. On the
contrary, the board says: ‘ This estimate supposes
that the money is freely supplied.”

Already one million and a half has been almost
wholly wasted at Galveston. Two plans have been
tried by our ariny engineers, and now they propose a
third. At Charleston we are building submerged jet-
ties on plans of General Gillmore, U. S. A., with pre-
cisely such defects as Captain Eads pointed out in
those at Galveston. The late board of his brother
officers at Galveston says: ‘ The greatest scouring ef-
feet will be obtained, and the greatest security against
undermining, by making the jetties tight and by rais-
ing them above high water.” Had we not better move
slowly in these improvements, or expend the money
only after civil engineers have approved their plans ?
The House, by a very decided vote, has recently taken
away from the Mississippi River Commission the con-
trol of the appropriation for the improvement of the
Mississippi, and has lodged it with the Secretary of
War. General Gillmore is President of the Mississippi
River Commission, and General Newton is the chief of
the army engineers and the official adviser of the
Secretary of War, and the commission is essentially
a military one, which the House refuses to trust !

———— e —
DEEP WATER CANAL TRANSPORTATION.

At the convention held at Utica last August, the
friends of the Erie Canal favored the deepening of its
waters to nine feet, and the lengthening of its locks
sufficiently to permit quicker service and larger busi-
ness. The cost of these improvements was calculated
to be something over a million dollars. The question of
asking aid from the National Government, though
negatived by the convention, was afterward brought
up at Albany. It was finally decided, however, that
the State should retain exclusive control of the canal.

In view of this action, Mr. T. C. Ruggles. C.E., pre-
senis a number of statistics in support of the cheaper
carriage which will result from the deeper water. His
arguments have heen reprinted by the Union for the
Improvement of the Canals of the State of New York.

The Erie Canal was originally four feet deep. Prior
to 1866 it was increased to seven feet. It is now pro-
posed to make an increase of from two to three feet, by
raising the banks for half that distance and lowering
the bottom in the same proportion. Over culverts and
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aqueducts, the depth will remain as at present. The
advantages of a greater depth of water would be in
the lessening of the cost of transportation, resulting
from a higher rate of speed and the less motive power
required. The great difference in cost is due to the less
resistance of a deeper body of water and the increased
tonnage it makes possible. In 1880, the total tonnage
on the canal is placed at 4,774,648 tons and the cost of
transportation at $1.001 per ton. This was with a depth
of seven feet. It is estimated that with a depth of nine
feet the cost would be reduced to 72 cents per ton, ef-
fecting an annual saving of $1,333,246, or alinost the
cost of the improvements. Could the depth be increas-
ed to ten feet, the saving would be even greater.

Speaking of the value of deeper water, Mr. Sweet,
the present State Engineer, said: ‘‘The same boats
and same crews, without extra cost, could have carried
650,000 additional tons to tide water.” As the result of
an actual trip between Buffalo and Rochester, where
the canal averages eight feet, Mr. Horatio Seymour,
Jr., states that one-third better time was made with
one-half the cost than over a like distance where the
depth was but seven feet. If such marked differences
in cost and speed result from the addition of only one
foot of water, there is a strong inducement to make the
increase in depth as large as possible, when the im-
provement is once undertaken. On the Erie Canal, a
steamer and consort weigh 130 tons and carry 580 tons,
giving 44 tons of freight to one of dead weight. On
the journey from Buffalo to New York, they require
six men to handle them, which equals 97 tons to the
man. On the ocean, the average is about 60 tons to
the man, but the freight, of course, is a better paying
class. It is believed that the deepening of the canal, by
permitting a better speed, will attract a more profita-
ble class of freight. The yearly capacity of the canal,
with the depth of nine or ten feet, could be made nearly
equal to that of the railroads in 1884—22,128,895 tons.
Those who have studied the question of canal trans-
portation state that there should be at least two feet of
water under horse boats, and that the propellers require
even more. On almost any canal at the present time,
the track of a propeller can be seen in a long trail of
muddy water which has been churned up from the
bottom at the cost of large waste of power. On the
present seven foot canal, one ton of fuel effects a car-
riage of 49 miles, while on the Hudson this is increased
to 81 miles. A depth of nineor ten feet would produce
a marked lessening of this discrepancy, as there would
be three feet of water under the bottom of the boat,
instead of, as at present, only from four to nine inches.
This would greatly reduce the friction, and, therefore,
both the fuel and time required by the journey.

THE OREGON DISASTER.

Just how the mishap to the Oregon came about is
not yet known with anything like certainty, though
the subject has been looked into by the Wreck Com-
missioners’ Court, London, and attracted no little at-
tention among sailors, landsmen, and marines the
world over.

When the various stories of the passengers and crew
were compared one with the other, and again with the
informal statement of the master of the ship and his
first officer, there seecmed little to sustain the theory
advanced by the latter that the injury to the ship
came from contact with the bows of a schooner, and
inferentially that it was one of those casualties of the
sea which no proper precaution, at least on the part of
the officers of the steamer, could have served to pre-
vent. There is evidence to prove that the weather was
hazy at the time of the accident, and under such cir-
cumstances it is not at all surprising that the officer in
command of the deck, unableto see with anything like
distinctness, should formulate a theory of the collision
leaving the responsibility for the mishap with the
stranger. It was pointed out in these columns that,
under the prevailing conditions of tide and wind, a
coaster would scarcely have occupied the position at-
tributed to the stranger. Bound down the Long Island
coast, a sailing vessel with a west by north wind be-
hind her would make a course parallel with that pur-
sued by the Oregon, but in a contrary direction ; and if
bound into New York, with head wind and tide, or ly-
ing at anchor, she would have been tailing the direc-
tion from which the Oregon was advancing. This be-
ing the case, it was suggested in these columns that
nothing ran into the Oregon, but, on the contrary,
that the Oregon ran into the stern of another vessel,
which vessel was either quietly lying at anchor wait-
ing for a slant into New York, or beating to windward,
bound for that port. .

This view of the disaster seems to be shared by a
British contemporary, the Scotiish News, which is said
to echo the opinion held upon the Clyde after a con-
sideration of the evidence as presented to the recent
court of inquiry. »

The editor says : ‘‘ The first officer tells us that if the
jibboom had been there it would have struck him.
Where was it, then ? Obviously, at the other end of
the schooner ; and the fact that Seaman Rogers, look-
ing out on the promenade deck, saw a red light as

© 1886 SCIENTIFIC AMERICAN, INC

337

the schooner passed after the collision, not only de-
stroys the popular theory, but supplies a key to her
position. Assuming that the Oregon was struck by the
schooner at right angles, she would pivot on her stem,
and the Oregon, going at a speed of eighteen knots,
would pass her on the starboard side ; but Rogers says
that he saw a red light as she passed, and therefore she
pivoted on her stern. This is an incontrovertible posi-
tion in itself, but the injury to the Oregon proves it
to a demonstration.

‘“ The breaches in her side could not have been mxade
by the stemn and anchor, but they are exactly what
would result from a counter and rudder, The divers
report the first hole 25 feet before the bridge, 18% feet
at the top and 12 feet halfway down. This hole was ap-
parently above the water line originally, and was made
by the first contact, as the counter of the schooner
crushed into the Oregon by the impetus of the steamer.
The rudder of a sailing vessel would naturally—before
this impetus was spent—attack the side of the steamer
below the water mark and further aft. Thus we have
what the divers describe as a breach 12 feet below the
main deck, extending down about 6 feet and 814 feet
wide.

** The Oregon, still steaming ahead, would draw the
stern of the schooner with her, and ultimately leave her
exactly in a position to show Rogers the red light. This
was seen also by Lucey, a seaman who was carrying
the mails, and by Wittle, the boatswain. This is the
only light that was directly and unequivocally testified
to—except the flash light just before the collision ; and
the chief officer stated that if the Oregon had been
overtaking the schooner, the white light only would
have been seen. Mr. Rothery’s answer to the Board
of Trade’s thirteenth question, therefore, needs re-
vision. It is fair to admit, in this connection, that
the officers say nothing about the archor or the second
blow ; these are merely popular rumors; for what
would the anchor be doing below th'e water line ? ”

The editorial, which throughout deals with the
sworn evidence as a judge would, thus emphatically
concludes: ‘* We regret that we cannot congratulate
the public upon the perspicacity of a court on which it
relies for ascertaining the causes of misfortunes at sea.
If the efficiency of the mercantile marine depended -
upon the Wreck Commissioners’ Court, the ocean trav-

eling public would be indeed unfortunate.”

h)

Removing Fixed Stoppers.

The Chemist and Druggist has gathered from vari-
ous sources a list of well known methods for getting
fixed stoppers from bottles, which are well worth pre-
serving in this collated form by every housekeeper.

When a stopper is found to be immovable, it may
often be loosened by gripping the neck of the bottle
firmly in the left hand, applying the thumb at the
same time with a firm upward pressure against one side
of the head of the stopper, and smartly tapping the
opposite side with the handle of a spatula or other suit-
able piece of wood. The force should be applied in the
direction of the longer-axis. The operation may often
be expedited by placing a drop of oil or other liquid—
according to the nature of the contents of the bottle—
on the line at the junection of the stopper and the neck
of the bottle ; when the stopper istapped a minute space
is momentarily formed, into which the liquid slips, and
so gradually gets between the stopper and the neck of
the bottle, and allows of the former being easily with-
drawn.

Another method is to use a stopper extractor. This
can easily be made out of a block of wood three inches
square and two inches thick, by cutting a hole through
its center large enough to receive the head of a stopper
of a forty ounce wide-mouthed shop round. The use
of the above is preferable to pulling out two drawers,
sticking the head of the stopper between them, and
twisting the bottle round, as this latter method has a
tendency to mark the shop fittings, which does not im-
prove their appearance. To apply the extractor, it is
placed over the stopper and grasped firmly in one hand
while the neck of the bottle isheld by the other. A gen-
tle, but firm and steady, twisting motion is then used,
care being taken to keep both hands moving in the
same plane, but in opposite directions. If the pressure
be applied too vigorously or spasmodically, or if the
lines of the direction of the opposite forces benot quite
parallel, there is a danger of wrenching off the head of
the stopper or breaking the neck of the bottle. If
either or both of these methods fail, the application of
heat may be tried. This may either be induced by
friction, by means of a string passed once round the
neck of the bottle and drawn rapidly backward and
forward, the bottle being held fast meanwhile, or it
may be.applied by dipping the corner of a towel in hot
water, squeezing, and wrapping it round the neck of
the bottle, and repeating this at short intervals. When
the glass has sufficiently expanded, the stopper should
be immediately removed, and not be inserted till the
bottle has cooled. By one or other of these methods,
or a combination of them, together with patience and
perseverance, the most intractable stopper may be
drawn,
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Ozokerite Railroad Ties,

A new and very important application of ozokerite
has been recently discovered in Russia ; it is now used
for making ties in the Transcaspian railroad, which has
already passed Oschabat and nearly reached Merv.

The process of manufacture is very simple and inex-
pensive. Kyra, the local name for ozokerite, is found
there in thin layers of 7 in. thickness. In its primitive

stateit contains a certainpercentage of decayed matter.
To remove this the ozokerite is melted in large caldrons,

WILSON’S IMPROVED FARM GATE.

the refuse sinks to the bottom, and the pure ozokerite
collects at the top. This purified ozokerite, melted and
mixed with 75 ger cent of limestone and 25 per cent of
fine gravel, gives a very good asphalt, which is pressed
in boxes shaped like railroad ties. Notwithstanding
the high temperature, which reaches 48° R. (140° F.),
the ties retain their shape and hardness. These as-
phalt tiesareused all along theroad, except atthe ends
and center of every rail, where as yet wooden ties are
employed. In this way about $800 per mile are econo-
mized.—From the Russian Monthly Journal of the Min-
istry of Roads.
AN IMPROVED RECIPROCATING HAND TOOL.

The file, saw, or--other reciprocating tool held by
this device is guided. by the hand to and over any
part of the work. such as in file-finishing castings,
in fret-sawing, or similar work. Held in the hollow
stock by screws is a bearing, to which two beveled

. KRAYER’S IMPROVED ’REOIPROCATING HAND TOOL.

gears are so journaled as to mesh into each other.
To the horizontal gear is fixed a wrist pin, to which
is connected one end of a pitmnan, the other end of
which is connected to a plunger fitted into a tube
serewed into the forward end of the stock. The plunger
is prevented from turning by a pin projecting into
a slot in the tube. One end of a shaft is screwed to
acollar on the vertically placed gear, while the other
end passes through the rear end of the handle, in
which it has a bearing, and is connected with a flexi-
ble rotating shaft, which allows the stock to be held
in any required position for guiding the operating
tool, which can be held to the plunger in any approved
way. Itis evident that when the shaft is turned, the
tool held in the plunger will be reciprocated. The
wrist pin may be set in any one of a series of holes
in the upper gear, so as to lengthen or shorten the
stroke. The plunger can be easily removed, toallow
the tools to be more conveniently fixed to it.

This invention has been patented by Mr. J. F.
Krayer, of 1542 North 11th Street, Philadelphia, Pa.
_— St ——

. Street Cleaning and Garbage Removal in Boston.

For the article under this heading which appeared
in our paper of April 3, page 216, we were indebted to
“Bngineering News, for which due credit should have
been given, but inadvertently was omitted.

IMPROVED FARM GATE,

Test by actual use has shown that the gate here-
with illustrated is not liable to get out of order from
any cause, and can be easily operated from a point
at any desired distance away. This latter feature
makes it . especially useful for a pasture gate in a
stock raising country, as the herder can drive the
cattle before him to the gate, and open it while
herding them, without allowing the cattle to scatter
off while going round them to open it; and as the
gate latches open as well
as closed, there is no
danger of the stock being
frightened, while passing
through, by any move-
ment of the gate caused
by the wind. In loca-
tions where loaded wagons
are to pass under the wires
leading to the operating
levers—by means of which
the gate can be swung in
either direction—the gate
post is made high, as
shown in the engraving.
The distance of the oper-
ating levers from the post
does not in any way af-
fect the ease with which
the gate can be operated.
The lever of a gate now
in use is about one hun-
dred feet from the post, and yet the gate can be easily
opened and closed by a child. The construction is
so simple that it can be understood at a glance. The
number of levers depends upon the situation of the
gate.

This invention, which has been patented by Mr.
John G. Wilson, of Cameron, Texas, can be applied to
a swinging gate already in use.

For Locomotive Engineers,

How to run a headlight casing without glass. A. If
theglass is half broken or there is a hole in it, knock

the glass entirely out, turn burner one-third higher, |

and rain, wind, or snow will not put it out.

When side-tracked, turn down the light, or it will
smoke.

How to block a driving or engine truck box when

spring is broken. A. Run forward or back wheel on a
wedge, block box, and go. )

Quickest way to set an eccentric. A. Let fireman
catch hold of lugs on eccentric and knock key out of
front end of eccentric rod where it connects to link,
drop rod, turn eccentrie, hold eccentric rod, and let it
follow eccentric until rod will go in eye neat, put key in,
tighten eccentric, and go, and it will be as true as any
machinist can set it.

To explain why pipe fromm steam gauge to boiler is
bent. A. Steamn condensesinthe bent part and presses
against the springs in gauge and keeps steam from cut-
ting springs ; the gauge being air or steam tight will not
rust. Only, backing up or standing, the gauge pipe
will freeze.

Why is it that water in a boiler running for 20 years
don’t rust boiler or flues? If you put boiler in water, it
will rust boiler out in one year. A. Boiler being air
tight, it won’t rust on the inside.

< e r——
Removal of Warts,
A correspondent of the Therapeutic Gazetle an-

nounces through its columns the virtues of castor oil |

in the removal of warts. Constantly applied for from
two to four or six weeks each day—that is, once a day
—it has not failed in my hands, says the writer, in any
case of any size or long standing. The time it takes
may try the patience of the user, but if faithfully used
they will get their reward in the removal of the wart
without leaving any scar. I have used it with some
success in other growths, and had benefit enough to
merit further trial. It might, he adds, be a success in
the removal of certain kinds of cancer, especially seir-
rhus forms.

STOP MOTION FOR DOUBLING MACHINES.

The gravity take-up, shown detached in Fig. 2 and
in place in Fig. 1, which represents part of a silk
doubling machine, is composed of a collar to which is
secured a bent wire or rod. The collar fitsloosely upon
the creel spindles below the spool, and the wire is bent
at right angles, so that its long arm stands parallel
with and a little distance from the spool. The wire is
formed with an eye to receive a cord, ¢, attached to
the stop lever or pawl, b, for stopping the revolution
of the bobbin, @, and spindle on whichit is placed in case
a thread should break. The eyesin the wires prevent
the cords fromn sliding on the take-up arms, thus ren-
dering tangling impossible. The ‘spindles, of any de-
sired number, are held at an angle upon an inclined
plate attached to the main frame of the machine. The
spools are placed upon the creel spindles so that the
threads unwind from the top, and the thread is passed
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first under the wires, d, thence over bars and through
the traversing eye, e, to the bobbin. In unwinding
the thread from the spools, the friction of the spools
upon the spindles will cause each thread to lift its take-
up about to a level with the thread on the spool, as
shown in Fig. 8, so that the whole weight of the take-
up comes upon the thread and always holds it taut.
In this way a regular tension is kept upon the threads,
causing them to be wound with uniform tightness up-
on the bobbin. Each take-up is connected to the end
of the pawl by a cord. When the weight of the take-
up is upon the thread, this cord is slack ; but in case a
thread breaks, the weight of the take-up will come up-
on the cord, when the pawl will be made to engage
with the ratchet wheel and instantly stop the spindle.
A single cord may be passed through and knotted be-
low each eye; or in place of a cord, a slight rod may be
used.

\ \\ \\\\\\ ﬁ\&)

NIGHTINGALE'S STOP MOTION
MACHINES.

FOR DOUBLING

This invention has been patented by Messrs. nghtm-
gale Brothers of Paterson, N.J.

0>

COMBINED NEWSPAPER STAND AND FILE,

Within the tubular post of the pedestal slides a rod
which can be held at any desired height by a set screw.
The upper end of the rod is slotted to receive a lug
formed upon a plate secured to the center bar of the
frame. This lug is formed with a projection which
permits the frame holding the papers only to come to
a level. Passing through the slotted end of the rod
and the lug is a clamping screw, by which the frame
can be held at any required inclination. The main
frame, at each side, is provided with a sliding exten-
sion frame, by means of which the file can be adjusted
to the size of the newspaper to be filed. The cranks
of crank screws, held in the upper and lower parts of
the central longitudinal bar of the frame, are made
with sharp ends to penetrate the papers easily, and
withrounded angles, so that the papers can be readily
slipped off and on. The papers are held in place by
abarhaving grooves formed in it to receive the cranks,

BAILEY’S COMBINED NEWSPAPER STAND AND FILE.

as shown inthe sectional view, Fig. 2. These grooves
are covered with metal plates having short slots formed
through theirlower parts for the passage of the cranks.
The frame and its attached paper can be raised or
lowered, and adjusted at any desired inclination to’ sult
the convenience of the reader. -

This invention has been patented by Mr. Wllliam
E. Bailey, of Manchester, Md.
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Mysterious Noises.,

Apropos of ghosts and haunted houses, the experi-
ence of one of the members of the Seybert investigation
committee is rather interesting. He is a professor at
the University of Pennsylvania, and resides in the
suburbs of Philadelphia. At a certain hour each day
one of the windows in his house rattles quite violently,
and this entirely independent of wind and weather.
Naturally, the gentleman was considerably puzzled at
the phenomenon, for while there was absolutely no
visible cause apparent, each day brought this manifes-
tation of activity on the part of his otherwise quiet
window. He determined to discover the cause, and
thought at once of the railroad which ran but a short
distance from his home. He found, however, that no
trains were in the vicinity at that time of day. The
recurrence of the noise at precisely the same hour so
far impressed him with ‘the belief that it must have a
connection with some well observed time-table, that he
pushed his investigations further, and included another
railroad several miles distant. On comparing his ob-
servation with the train schedule, the significant fact
was discovered that a heavy train passed a spot within
two or three miles of the house at about the same time
that the window rattled. Following this clew, he ex-
amined the rock formations, and found that an out-
cropping ledge which received the full force of the
train vibrations came to an end immediately under his
window. This gave a satisfactory explanation of a
phenomenon which in the hands of a less investigative
person would have been sufficient foundation for a mild

ghost story.
—_——— - ———

IMPROVED HORSE POWER.

This horse power for hay carriers and other uses is
the invention of Mr. John S. Grabill, of Hayesville, O.
Thelower end of the vertical shaft revolves in a socket
bearing attached to the floor. Near the upper end of the
shaft, which is made of gas pipe, about one inch and
a half in diameter, is loosely mounted a wheel formed
with a groove, in which the hoisting rope is wound.
The lower hub plate rests upon the inner end of a

GRABILL'S HORSE POWER FOR HAY CARRIERS.

radial arm, made a little longer than the radius of the
wheel. To the inner end of this arm is attached one
end of the sweep, which is inclined downward and out-
ward, to bring its outer end into proper position to re-
ceive the draught. The shaft, arm, and sweep and its
brace form a firn and strong brace to receive the
draught and give motion to the wheel. Two brace
bars, placed over the upper end of the shaft, hold it in a
wertical position. To the outer end of a lever pivoted
to the brace is pivoted a vertical bar, made of such a
length that when raised its upper end willenter between
the spokes of the loose wheel, Fig. 2, and cause it to be
carried around with the shaft. To theinner end of the

STOVE GRATE,

The grate bars, shaped as shown in the engraving,
are supported upon side bars resting on the lower
edges of downwardly extending arms of the fire box.
Between the ends of the barsand the bottom edge
of the fire box is a space of sufficient height to allow
the discharge of cinders. A shaft mounted centrally
below the bars is provided with diamond shaped
fingers placed in the spaces between the bars. The

BAILY’S STOVE GRATE.

fingers can be moved from side to side by oscillating
the crank arm attached to one outer end of the shaft.
‘When resting upon the side bars, the upper ends of
the fingers do not extend beyond the top edge of the
bars; but when moved toward the center, the ends
of the fingers project beyond the top edge of the:
bars, but do not quite reach to the bottom of the fire
box. It will be seen that when the shaft is turned,
the sharp edges of the ends of the fingers will easily
cut through the fuel on top of the bars, causing the
ashes and cinders to fall between the bars or be
pushed through the space at the sides, and fall into
the ash pit.

This invention has been patented by Mr. M. W.
Baily; particulars can be obtained by addressing
Messrs. Baily & Baldwin, of Pottstown, Pa.

_————t—
IMPROVED TYMPAN.,

Although the tympan shown in the accompanying
engraving can be applied to hand cylinder presses, it
is especially designed for use with the well known
“ Washington ” hand press. The impression is made
on the sheet held by the tympan when in the position
shown in the lower cut, the bed plate resting on the
carriage,-which is on the track plate. On each end of
a shaft, held in lugs on the end of the bed, is rigidly
held a pulley. Between the lugs and pulleys on the
shaft are loosely mounted hubs, formed on bars pro-
vided at their ends with pins carryingrollers that work
in track grooves, shaped like a letter V having a loop
at its bottom, formed on the inner sides of two lugs
projecting upward from the end of the track.

The opposite ends of the rods turn on pivots project-
ing from the outer edges of the side pieces of the tym-
pan atthe middle. On the outer end of each pivotisa
pulley provided with a pawl and ratchet, that permit
it to turn in one ‘direction only. An endless cord
passes around the two pulleys on the same side of the
fraine. As the carriage movesforward, the rollersslide
down the tracks in the lugs, swinging the tympan up-

" | per views.)

ward. This movement turns the pulleys on the ends
of the pivots, and the tympan is swung in a direction
contrary to that of the bars; and as the tympan is
raised by the bars at the same time that it is being

tion, it is evident that the tympan will remain in a
horizontal position, and that the same surface that was
presented to the hed will also be presented to the top
of the table; in other words, the tympan is not re-
versed.

As the tympan swings down into position on the
table, the prongs of the forks strike lugs of U-shaped
pieces and pull them toward each other. This move-
ment causes wedges to enter between the hook ends of
levers pivoted to the edges of the side pieces and raise
the clamping strips from both sides of the tympan. At
the same time the end clamping strips are raised. (The
construction of these parts is clearly shown in the up-
The printed sheet is thus released and al-
lowed to drop on the table, when a fresh sheet is placed
on top of the tympan—on the side opposite the one
from which the sheet was justreleased. When the car-

"|riage is noved back, the wedges are withdrawn and the_

clamping strips are pressed upon the sheet by springs
secured to the levers. During this movement, as the
pawl and ratchet prevent the pulleys from turning,
the tympan swings with the bars, so that that side
which was top when the sheet was placed upon the
tympan will be swung down upon the bed ; that is, the
sheet will be under the tympan.

This invention has been patented by Mr. George H.
Squier, of Trempealeau, Wis.

LOOM SHUTTLE.

Formed in the shuttle is a chamber for the reception
of the cop, which delivers from the end ‘as usual, and is
confined in the chamber by a cover strap, and is pre-
vented from slipping longitudinally by the serrations.
Usually, the strap consists of a web ofglastic fabric se-
cured at one end to the shuttle boaand having at
the opposite end a hook to clasp a transverse rod. The

SHAND’S LOOM SHUTTLE.

objection to a strap of this kind is that it is rapidly
worn out, and has a tendency to lose its elasticity in a
short time. The strap here shown is made of an in-
elastic material, like leather, and has an elastic connec-
tion at one end. This connection, shown in Figs. 1 and
4, consists of a drumn mounted on a pin driven through
the shuttle and acted upon by a spring. The tendency
of this spring is to turn the drum, so as to impart ten-
sion to®the strap and cause it to bear firmly upon the
cop, the drum yielding, however, when it is desired to
release the hook (Fig. 3) from the cross bar, in order to
lift the strap to remove the cop or insert a fresh one.
This invention has been patented by Mr. Robert

lever is connected byaswivel, as shownin Fig. 3, the end - turned, in relation to the bars, in the inverse direc-, Shand, whose address is corner of Alder and Norris

of a trip cord passing up through
the shaft, over a guide pulley, and
thence to some place where it can
be conveniently reached and ope-
rated. This lever can also be ope-
rated by a hand lever pivoted to
the shaft. One end of a right angle
lever pivoted to the sweep passes
through a slot in the bar, uniting
the two levers just described. The
otherarm of this lever is arranged
so as to serve as a brake to check
the movement of the wheel when
the clutch bar is withdrawn. The
weight of the levers holds the clutch
bar in gear with the wheel. When
the hay fork has been loaded, the
trip cord is released, when the clutch
barisraised into gear with the wheel
about which the hoisting rope is
wound, raising the fork and draw-
ing the hay carrier to the unloading
place. After the discharge of the
hay, the trip cord is pulled to with-
draw the clutch bar, thereby allow-
ing the carrier to run back and de-
scend to be again loaded. The
backward movement of the wheel
can be checked by the brake.

SQUIER'S IMPROVED TYMPAN.
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Streets, Philadelphia, Pa.
—_— o ————
The Inventor of the Telescope.

A long article is contributed to
Ciel et Terre, in which the writer"
maintains that the real inventor of
the telescope was John Lippershey,
a spectacle maker at Middleburg
(Netherlands), who was born in
Wesel, Germany.

James Metius, who, according to
Descartes, has been regarded as
the inventor, wrote on the 17th of
October, 1608, to the Provinces of
Holland, stating that he, as well
as the spectacle maker of Middle-
burg, was manufacturing the in-
strument that brings objects near.

Another document is a petition
to the same Provinces from Lip-
pershey for a thirty years’ patent.
This was refused him the first time
because the instrument could not
be used with both eyes at once,
and a second time (after he had
made the instrument double) be-
‘cause telescopes were then being
made everywhere.
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A New Form of Sterooscope.*
BY A. STROH.

Although the late Sir Charles Wheatstone’s beauti-
ful invention, the stereoscope, gives the appearance of
full relief or perfect sokidity to photographs of objects
seen by it said, the photographs for the same must nat-
urally be of limited dimensions; and though viewed
through magnifying lenses, the images of the objects
are presented to the eye on ascale far below the size of
their originals.

It has therefore occurred to me that if the magnified
image of a photograph projected on a screen by the
optical lantern could be made stereoscopic, a still
greater resemblance to the original might be obtained.

With a view of producing such an effect, I have con-
structed the apparatus I will now describe, which is,
however, not intended to enable a large number of
persons to see the projected pictures at the same time,
as in the case of dissolving views, but is at present
limited to the use of two persons simultaneously. It
could, however, be easily constructed so as to be avail-
able for a greater number.

The principle of the arrangement depends on the
well known effects of the persistence of vision ; revolv-
ing disks are employed for alternately obscuring two
pictures, projected on a screen in the same place, and
at the same time interfering with the view of the ob-
server in such a manner that only one picture is seen
by the observers’right eyes, and the other by the left
eyes. .

Two optical lanterns are placed side by side, as for
dissolving views. Two transparencies, photographed
in the same manner as if intended for an ordinary
stereoscope, are placed one in each lantern, and pro-
jected on a’sereen in such a position that they overlap
each other as nearly as possible. The picture which is
intended to be seen by the right eye may be placed in
the right hand lantern, and the other in the left.

Supported by suitable framework, and in the front
of the two lenses of the lanterns, is a revolving disk,
portions of which are cut away, so that during its rev-
olutions it obscures the light of each lantern alternate-
ly, or, in other words, so that only one picture at a
time is thrown on the screen. A continuous change
from one picture to the other is thus obtained.

In the same framework, and in convenient positions
for the observers, two pairs of eye holes are provided,
one pair on each side of the apparatus. Behind each
pairisalsoa rotating disk, and these disks are connected
by suitable wheelwork or driving bands with the one
previously mentioned, in such a way that the three
disks rotate together, and at the same rate. The two
Jast-named disks are also so cut that they will obstruct
the view through the right and the left eye holes alter-
nately. .

Finally, the connection between the three disks has
to be so arranged that the time of obscuring the view
of the observers’ right eyes or left eyes shall coincide
with the time when the light is shut off from the right
or left lens of the lanterns respectively.

It is obvious that by this arrangement the left eyes
can only see the picture projected from the left hand
lantern, and the right eyes can only see that from the
right hand lantern.

The rotation of the disks must be of such a rate that
the alternate flashes of the right and left pictures on
the corresponding eyes follow in such rapid succession
that the impression made by one flash does not dimin-

--ish sensibly before the next flash on the samaeye is
received. )

The number of flashes for each eye which is required
to produce an apparently continuous view, without
any flickering effect, is from thirty to forty per second.
As the disks are so cut as to produce two flashes for
the right eyes and two for the left in one revolution,
they must consequently be kept rotating at a rate of
from fifteen to twenty revolutions per second.

The rotation of the disks is effected by a driving
wheel and band, worked by a crank handle at the
back of the apparatus.

The perspective effect obtained by the above arrange-
ment is very perfect, the image of each object standing
out in solid relief.

Considering that by this arrangement the two eyes
never see at the same time, and that each eye views its
picture after the other, it is interesting to find that the
persistence of vision so completely bridges over the
alternate interruptions to which it is subjected as to
produce the effect of a continuous view.

An unavoidable effect resulting from this arrange-
ment is that by the rotation of the disks one-half of
the light produced by each lantern is always cut off;
the higher, therefore, the illuminating power used, the
better is the result.

This defect is, however, I consider, counterbalanced
by several advantages which this form of stereoscope
possesses, First, the pictures can be enlarged to such
an extent as to appear equal, or even larger, than the
original objects from which they were taken ; and sec-
ondly, the eyes, in looking at the pictures, are not in
any wyy subjected to strain by lenses, prisms, or re-

* A paper read before the Royal Society, April 1, 1886.

flectors, or by the difficulty which some persons experi- for exhausting the air, not only from the suction pipe,

ence in getting the two pictures to superpose; for
each eye views its corresponding picture in exactly the
same position it would see it in if it were looking at the
original, since the two pictures are practically in the
same place, which is not the case in any other form of
stereoscope.

Although with the apparatus as here deseribed only
two persons can see the pictures at the same time, it
would not be very difficult to construct it so as to be
available for a greater number. The side disks above

described only serve to control one pair of eye holes

each, but by making them a little larger they would

serve for two pairs each, thus accommodating four ob-

servers. By increasing the number of disks, the num-

ber of observers might be increased proportionately.
Natural History in Philadelphia.

The Zoological Society of Philadelphia has just issued
its annual report, from which we learn that a few inter-
esting specimens have been added to the garden the
last year. The managers lament the fact that the re-
ceipts have fallen off very much, and that the finan-
cial condition of the society is not more promising.

Mr. Brown, General Superintendent, says in his-re-
port that one of the rarest additions ever made to the
collection was a specimen of Whitney’s owl (Mécrathene
whitneyi). This miniature of the larger species of the
group is hardly larger than a well-fattened English
sparrow. It is, in fact, the smallest of known owls,

but also from its own cylinder. If the clearance is ex-
cessive, the air forms a first-class air cushion, and a
great deal of priming will be required before the pump
will fill solid with water.

In packing, avoid screwing down too tightly. If this
is done, it will cause an excessive frictional resistance,
and tend to wear the plunger or piston rod. It is only
necessary to screw down tight enough to keep the
water from leaking through, but not so that the front
of the packing remains dry. If the packing is damp or
wet, the water acts as a lubricant upon the plunger,
and prevents wear. If a vertical plunger pump is in
use, the gland is usually made cup-shaped, so that any
leakage through the packing is retained about the
plunger, serving to keep it tight. It is well to allow of
leakage enough at this point to keep a little water in
these cups, as the packing may then be left quite loose,
and the pump worked with the least possible friction.
Of course, an excess that would keep water streaming
down the side of the pump must not be allowed ; and
in horizontal pumps, any leakage at all is objection-
able. : :

The main difficulty in most places where pumps are
either in use or held for reserve is that they receive too
little attention. A pump is usually a generous, whole-
souled piece of mechanism, that seems to try to pour
out the full quota, and when this cannot be done, it
will give an occasional gurgle or squirt as though it
would say, ‘“‘I'm doing my best, and I'll be all right

and being an extremely scarce bird, is looked upon with ; soon.” So an engineer will fuss and fool around, and
much interest by ornithologists. The limits of itsrange | talk about a bad pump, and say it’s no good, whenthe
are not fully known, the few specimens which have trouble lies with him. He would not think of letting

been collected coming from Arizona and the adjoining

his engine get the treatment that is all right for the

province of Sonora. A pair of them were captured pump. There will be a neglect to oil or pack or clean,
near Tucson by Mr. Herbert Brown, of that city, who and as for wiping, that does not seem to be thought of
kindly presented them to the society. One of the pa,ir~[ in many cases. Then the pump is stuck off in some
unfortunately died during the long journey, and the corner where it is ‘‘out of the way,” and the suction

other lived only a few weeks after arrival.

Through the kindness of Prof. Baird, of the Smith-
sonian Institution, the society has been able to exhibit
one of those rare prizes which have but seldom fallen
to its lot, in a tooth-billed pigeon (Didunculus strigi-
rostris). This bird was brought from the Samoan
Islands—its native region—by the late Dr. Canisius,
U. 8. Consul at that point, and was by him presented
to the U. 8. National Museum, and subsequently, with
his consent, deposited in the garden, where it has
done exceedingly well. Aside from its curious appear-
ance and habits, a special interest is attached to the

'species, from the relationship which it alone, of ex-

isting birds, bears to the strange and almost anoma-
lous pigeon-like dodo, which formerly inhabited the
islands of Mauritius and Bourbon, but which is believ-
ed to have become extinct within the last two hun-
dred years, and of which no remains now exist except
a few bones and feathers in museum collections and
a few badly executed drawingsin the published works
of early explorers.
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A Chat about Pumps,

Power, regarding the theory of the action of a suc.vion
pump, suggests that a few words relative to the working
of pumps may not be out of place. It has been found
that by securing a perfect vacuum the water may be
raised by suction toabout thirty-four feet, when the ap-
paratus is at the sea level, but this involves a perfectly
air-tight pump and a heavy atmosphere. In practice,
however, it is best not to attempt to lift water more than.
twenty-five feet, and even this will give trouble when
the valves become slightly worn.

In locating a pump, too, it is best to set it as near
the source of supply as possible, and to use the least
number of elbows and bends that the connections will
admit of, and make the suction pipe plenty large ; for
the flow to the pump, being entirely dependent upon
the light pressure of 147 pounds per square inch,
should be made as free as possible.

In setting up a hot water pump, be sure to put it be-
low the source of supply, or you will involve yourself
in endless trouble. Hot water eannot be raised by
suction with any degree of certainty. The reason is
this : It must be pressed up into the pump by the at-
mospheric pressure in the tank er heater ; and when
the water has reached a temperature of 212°F., the
steam given off would have when confined a pressure
equal to the atmosphere.

Therefore, when the plunger rises and the wateristo
be pressed into the pump, steam of atmospheric pres-
sure rises instead to fill the pipes and pump, counter-
balancing the atmospheric pressure and holding the
water at its own level. If the temperature of the water
is less than 212+, it will rise a proportional distance in
the piping. But if it is warm enough to give off any
steam at all, the pump is liable to stop at any time and
makeall the way from 1 to 1,000 strokes before it will
fill again.

Clearance is also a matter that should be carefully
considered in selecting a lifting pump. After the pump
is once filled, the amount of clearance does not have
any very great effect, except as air may be drawn in
with the water ; but when everything is empty, the
pump must act for a number of strokes as an air pump
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and delivery pipes are made to crawl all around the
walls, under the floor, and across the ceilings ; elbows
and tees abound, and if the work is put up in warm
weather, there is no protection whatever from freezing.

The writer knows of one case where the cold water
pump was so located that ten elbows were used be-
tween the cistern andtheheater ; whereas, if the pump
had been put directly across the engine room, and
been driven by the same line of shafting, three are all
that would have been required, besides affording com=
plete protection against freezing ; whereas, where they
were run, every cold snap means a half day thawing
out and all hands idle in consequence. But the pump
was put and kept where it would be ** out of the way.”

—_— e O — :
DUST PAN.

This dust pan, the invention of Mrs. Hannah V,
Shaw, of Lawrenceburg, Ind., is formed with a high
cover to catch light dust, and is widened toward the
open end for greater convenience in sweeping around
the edges and corners of a room. The front of the base

> is bent to inclose a strip

of wood in the form of
an angular sill. This
strengthens the sill and
affords a ready means
of taking up dirty wa-
ter, when scrubbing
with a broom, by sweep-
ing the water over the sill into the deep cavity, and
then emptying it into a bucket from either side. TUpon
the cover is a handle, and a bail is secured to the sides.
By means of a hole in the back, the dust pan may be
hung up and used as a wall pocket. This dust pan
will be found to be particularly serviceable during the
‘‘ cleaning up ” operations following a flood.

- et ore—

How to Disappoint a Balky Horse,

The Fitchburg Sentinel tells how a Leominster farm-;
er cured his horse of a balky freak by gentle means.

He drove him, attached to a rack wagon, to the
wood lot for a small load of wood. The animal would
not pull a pound. He did not beat him, but tied him
to a tree and ‘‘let him stand.” He went to the lot at
sunset, and asked him to draw, but he would not
straighten a tug. “I made up my mind,” said the
farmer, ‘‘ when that horse went to the barn, he would
take that load of wood. I went to the barn, got blank-
ets, and covered the horse warm, and he stood until
morning. Then he refused to draw. At noon I went
down, and he was probably hungry and lonesome. He
drew that load of wood the first time I asked him. I
returned, got another load before I fed him. I then
rewarded him with a good dinner, which he eagerly de-
voured. Ihave drawn several loads since. Once he re-
fused to draw ; but soon as he saw me start for the
house, he started after me with the load. A horse be-
comes lonesome and discontented when left alone, as
much so as a person, and I claim this method, if rightly
used, is better for both horse and man than to beat the
animal with a club.”

—_— e

THE burn produced by nitric acid may be success-
fully treated by a dilute solution of sulphurous acid.

A\
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Qorrespondence.

Brooks’ Comet No, 1.
To the Editor of the Scientific American :

I see in your SCIENTIFIC AMERICAN of May 15
a description of two new comets claimed by Mr.
Brooks of the Red House Observatory, Phelps, N. Y.
As to comet No. 1, I claim priority by 9 days, as I, in
company with several other gentlemen, saw the celes-
tial visitor through my 414 inch objective telescope,
April 19, 4 A. M., near the constellation Cassiopeia
and on the eastern side thereof, and appearing exactly
as illustrated in your paper. Thinking it was the
Fabry comet, I did not report it before ; but I see by
your journal that it was a new comet, as the Fabry
comet has a tail, while this one has no tail whatever.
I also observed it again April 31, 4:30 A. M.

R. C. BURT.

Chatham, Ontario, May 17, 1886.
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Ice Spicules.
To the Editor of the Scientific American :

I have read with much interest your article upon
‘“Ice Spicules,” in your issue of February 6. But hav-
ing had troublesome experience with this stubborn
agent,I am led to believe that there are other con-
ditions necessary to the formation of what is called, in
common parlance, anchor ice. If not, why is not the
Cleveland water tunnel obstructed every bitter cold
day or night when the lake is not covered with a sheet
of ice ?

If the conditions mentioned are supposed to always
produce ice spicules, I think observation will prove
the premises to beincorrect. F'romyearsof experience
with water wheels, I have never been troubled with
anchor ice under a cloudy sky at night, or when the
sun could be seen by day. Many times has the water
wheel been stopped by the passage to it becoming filled
with this soft, mushy ice, but never in the daytime or
on a cloudy night, however cold. But after becoming
obstructed at night, it may remain so during the day,
or until the atmospheric conditions change.

Three conditions appear to be necessary to produce
this result : water with a smooth surface, biting cold,
still air, and a starlit sky. )

The atmospheri¢ conditions necessary to produce
anchor ice are so infrequent that very little trouble is
experienced at the tunnel’s strainer, or by the water
wheel. I feel quite confident that it is due to certain
atmospheric conditions not yet fully understood.
 Without doubt, a little warmth applied against the
upper side of the tunnel’s strainer would remove the
trouble.

There are many very singular exhibitions of ice for-
mation noticed by a close observer. One has come to
the notice of the writer several times during the pres-
ent winter, a solution of which he would like to see in
your valuable journal.

A water pail stood in a cold room half filled with
water. On it floated a tin dipper, containing one inch
of water. The water in the pail froze to the depth of
half an inch or more, while that in the dipper was per-
fectly free from ice. Query, Why did not the water
freeze in the dipper ? C. C. FARRAR.

Flint, Mich.

Our correspondent has given at the end of his com-
munication an account of a phenomenon which might

= well form the subject of a pretty experiment in a lec-
ture room, and which can, we think, if the conditions
are properly observed, be repeated at will. A metallic
vessel of smooth interior and exterior floating on the
surface of waterin a considerably larger vessel of wood,
or of material which does not conduct heatreadily, and
a freezing atmosphere are the conditions.
The level of the water in the metallic vessel will be

lower than the level of the water outside of it to an ex-

tent depending upon the weight of the vessel and its
consequent displacement; and as, when  the tempera-
ture of maximum density is reached, the colder water
in the outer vessel will rise to the top in that vessel,
while the water in the floating metallic vessel, being at a
distance below this stratum, will be in warmer water, the
good conducting quality of the metal will be sufficient
to keep its temperature practically equal to the stra-
tum of water surrounding it.

The accompanying diagram
will illustrate this.

The metal of the cup being
polished, it will be less affect-
ed than it otherwise would
be by radiation. The more
lightly shaded upper stratum
of water in the pail is that
which has arrived at the freez-
ing point and congealed. The
water in the cup has the same temperature—or nearly
the same—as that of the same level outside of it. The
heavier the cup, the deeper it will sink, and the thicker
will be the ice formed in the pail before freezing will
begin in the floating vessel.

As to the effect of a clear, still night in promoting
congelation, there cannot beanydoubt. Water, either
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in the form of ice, liquid, or vapor, is one of the most
powerful absorbers and radiators of radiant heat. Its
presence in the atinosphere, in greater or less quantity,
obstructs terrestrial radiation into space to such a de-
gree that Tyndall says: ‘‘ The removal, for a single
summer night, of the aqueous vapor from the atmo-
sphere which covers England would be attended by the
destruction of every plant which a freezing tempera-
ture could kill.”

It is well known that clouds are unfavorable to
frost.

The bright sun shining into water by day would
greatly retard the formation of ice, and this would be
the case even though a sheet of ice of considerable
thickness had formed. The radiant heat of the sun
would warm the ice, and through it the water through
its contact with the ice, even though the air might be
far below the freezing point of water.

Clouds at night will greatly obstruct the passage of
heat from the water into outer space, though the action
of connection through the contact of cold air will con-
tinue irrespective of this obstruction. Butasradiation
into space is a most powerful factor in the production
of natural ice, and-as a clear, starlight night is the very
best condition for radiation from a body of water, the
formation of spicules would, at such a time, be more
rapid.

At the sarhe time, these spicules will tend to rise and
mass together at the upper surface of the water, unless
sucked down by eddies or currents. We donot believe
anchor ice ever formed in a perfectly still mass of water
confined in a natural earth basin, though what appar-
ently resembles anchor ice will form in metallic reser-
voirs exposed upon their surfaces to currents of very
cold air. Ice formed in this manner, however, only re-
sembles anchor ice in the fact that it masses below the
surface. It is never mushy, and forms solidly, gradu-
ally thickening on the sides of the vessel exposed to
the cold blast.

We do not see anything in the facts cited by our es-
teemed correspondent to modify what we asserted in
our editorial referred to by him. It is true that water
must reach the freezing temperature before ice can
form, and it is also true that ice tends torise to the sur-
face, or. rather to form on the surface, of still water.
Currents or eddies may carry fine ice down to points
below the surface, and- keep it there long enough to
mass and adhere to stone, timber, etc., and thus, being
anchored, it is thereafter ‘“ anchor ice” in the full sense
of the term.—ED. ’

Finding of a Great Aerolite,

The finding of the great aerolite which was seen
by many persons in Independence township, Wash-
ington County, Pa., on the night of September 14, is
told at length by the Pittsburg Dispatch. About a
month after the aerolite was seen and was said to
have fallen, Professor Jonathan Emerick, of William
and Mary College, began searching for it. His search
led him into Butler County, then into Alleghany, and,
although he decided that if the stone fell anywhere
it must have been near Claysville, he examined very
minutely all that region of country lying contiguous
to Claysville, extending his researches northand south
of that point for about six miles, and also spent some
time in wandering through that part of West Vir-
ginia lying adjacent to Washington County. On the
15th of this month the savant was rewarded by find-
ing the huge stone on the farm of Mr. Frederick
Miller, about two miles north of Claysville. It was ly-
ing at the base of a high hill, which is heavily tim-
bered with oak, and was deeply embedded in the
soil and almost concealed from view by the dead
leaves the wind had blown over it. The discovery
was only an accidental occurrence. The Professor,
being well acquainted with the geological strata of
Western Pennsylvania, was engaged in locating a
well for the Claysville Oil Company, and in the dis-
charge of this duty stumbled upon the spot where
the immense aerolite lay. It required three men
several days to unearth the monster. It had pene-
trated the earth until it came in contact with a
stratum of limestone, when this sudden check of its
fearful velocity caused it to break into many pieces of
all sizes and shapes ; yet when the earth was removed
from around it, it still preserved its original shape,
so that the Professor was enabled to have a photo-
graph made of it, and it only fell to pieces when
the specimen hunters tackled it.

Professor Emerick states that there are only 18 well
authenticated cases in which aerolites have fallen in
the United States during the last 60 years. Besides
these, there are 261 the date of whose fall is reason-
ably well determined. There are also 74 instances of
aerolites in which the date of fall is not given
authoritatively. Add to these, 86 masses which, from
their peculiar composition, are believed to be aero-
lites, though the date of their fallis not ascertain-
able, and we find the entire number of aerolites which
have fallen to be about 430.

Professor Emerick - says this stone will weigh per-
haps 200 tons, being considerably heavier than the
aggregate weight of all which have heretofore fallen.
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On an analysis, it was ascertained that there was in
its composition chromium, nickel, aluminum, copper,
magnesium, tin,and other metals and metalloids.

It contained 87 per cent of iron, which may be
readily worked. This indicates that the stone is not
of terrestrial origin ; for while iron ores are abundant
in nature, iron in the metallic state is exceedingly rare.
It also contains in a small quantity a substance
called schreibersite, a composition which has never
been found except in aerolites. Its specific gravity is
7412, about twice that of the Guernsey, O., aerolite,
which fell on the 1st of May, 1860. The elevation of
the aerolite was computed to be about 52 miles above
the earth’s surface, and its path was nearly horizon-
tal. The length of its visible path was about 150 miles,
and it moved from northeast to southwest. The time
of its flight was estimated between 5 and 10 seconds,
indicating a velocity of not less than 15 or 20 miles per
second.

Water Tanks for Fire Purposes.

The necessary expensesfor a water tank placed upon
a hightrestle, designed primarily tosupply manufactur-
ing property with water for fire purposes, is frequent-
ly asked of special agents of insurance companies. It
is a financial problem which will require very different
answers, according to the locality and the character of
the fire protection required. In one case the necessity
of speedy construction and of the employment of a rail-
road bridge builder added very largely to the expense.
The time was winter, the location was three miles from
a large town in the southern part of New York, on the
Erie Railroad, and the property was a paper mill, just
being equipped throughout with automatic sprinklers.
The problem was to place a 6,000 gallon tank on a tres-
tle thirty-five feet high, commencing on a stone found-
ation laid on solid shelving rock. In this case extra
strength was desirable, since the tank was exposed
to fierce currents of air down a narrow valley. The
trestle was built in octagonal form, sixteen feet square
at the base and ten feet square at the summit. The
sills were six by twelve inches, the posts ten by ten
inches, the caps ten by twelve inches, the braces four
by six inches, and the deck planks were four by twelve
inches. Upon the whole was placed a wooden tank ten
feet in diameter and ten feet high.

The bills in detail may some time prove important
for reference :

Timber bill in Jersey City.... .cocee.veeevececeencncannns $130 15
Percentag®s to contractor.....coeevieiieeiiiiacies connnnn 27 13
Railroad freight.....ccceeieeieieieieieenenieieienoen-as 17 00
TeAmMINg. .oovvvvv.v eee.veorcsssosecer. cosssrasecencccsos. 19 50
Tank, delivered ..........ccevevee civieieivienniiiieennes 92 00
Foundation stone, no charge......c.cee seeveeeiencnninns ¥ 3
Lime and cement.....ceeeieecee vesessesoecocecccnnes 55 4%
Laying foundation ........cecceiceenececececcecs soneens

Bolts and ironwork....
Skilled labor............. 00 8O 00
Ordinary 1abor......c. cevieeieceencnnns eviereesssssssans

This makes the complete cost of the job $432.18. The
connection of the water pipes with the tank was in-
cluded in the contract for sprinkler equipment. By
reference to the items, it will be seen that some of the
charges were local, but they are given as being very
instructive in making rough estimates.

The following quotations were furnished last Janu-
ary to a property owner in Philadelphia, for cedar
tanks of 34 inch planks, dressed down to 3 inches, and
guaranteed of first-class workmanship :

7 feet diameter and 7 feet high.............c...oiiiiil, $42 00
g v R - 56 00
12 . ) " [ 10 “ 125 m
1’ L T 190 00

—Insurance World.
_— et ———
Peppering an Ironclad.

On the 24th of March the obsolete French armors
clad Armide was towed to sea in the Juan Gulf and al-
lowed to drift. The Colbert, Amiral Duperre, Fried-
land, Devastation, Redoubtable, and Suffren, of the
French Mediterranean squadron, then steamed about,
firing at her at ranges of 3,000, 4,000, and 5,000 meters
with 24, 27, and 32 centimeter guns—roughly, 914 in., 11
in., and 12 in. In time the hull resembled a cullender.
Three shots had passed through the armor at the water
line, and would have sunk the ship if she had not been
filled with casks. The Armide was then towed into
harbor, and the effects of the fire carefully inquired
into. This probably is the first occasion in which an
armorclad has been used as a moving target by ships
firing when under way.

—_—
Trade Mark Decision,

Royal Baking Powder Co. vs. Davis. In this case an
injunction was granted in the United States Circuit
Court, E. D. of Michigan, Judge Brown, in the opin-
ion, saying: ‘I do not think the use of the words
‘ Coral Baking Powder’is in itself an infringement of
the plaintiff’s trade mark, ¢ The Royal Baking Powder.’
The difficulty is with the similarity of the labels upon
which the words are used. The general arrangement
of the words being the same, the devices on the cans
being very much alike, and the labels of the same color
and general appearance, I think purchasers. might be
very easily deceived into buying one for the other,”
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AN IMPROVED LIFE PRESERVER.

The life preserver proper consists of a long and nar-
row bag made of suitable waterproof material, and pro-
vided at the ends with catches, so that it may be passed
around the body just below the arms,and the ends
united. Secured in one side of the bag is a capsule
containing a liquefied gas, such as ammonia. The me-
chanism for auto-
matically liberating
this gas to inflate
the bag is held in
check by a strip of
soluble paper or its
equivalent ; the wet-
ting of this paper re-
leases the mechan-
ism, which allows the
gas from the capsule
to fill the bag.

The capsule is cyl-
indrical in form, and
has a surrounding
flange by which it is
held in place by
means of a screw cap
around the side of
which is a row of
holes through which
the gas escapes. The
upper part of a rod
passing through a
hole in the center of
the top is bent to
form an arm, which
is acted uponmss a
spiral spring, as
shown in Fig. 1. The
arm is held against
the tension of the
spring by a piece of
soluble paper. When
the capsule is im-
mersed, the water flows through the side holes, wete
the paper, when the spring is released and turns the
rod to shift a suitable valve upon the interior, which
allows the gas to fill the bag. To reach the paper, the
entering water has to pass upward and over a curved
brim, the object of which is to prevent the band from
being moistened, should any drops of water enter the
holes at any time when it isnot desired to have the ap-
paratus operate.

‘When the device is applied to a boat, raft, or other
large vessel, to give it additional buoyancy in case of
accident, the capsule is formed with two compart-

Fig. .- THE McKINLEY AIR ENGINE.

ments, one containing a liquefied gas and the other a
combustible powder and a frictionally ignitible prepar-
ation for lighting it. The combustion of the powder is
an expedient for both liberating the gases and for gene-
rating additional gas and sufficient heat to prevent

the freezing of the liquefied gases upon the pressure
being removed. The liberating mechanism is changed
to suit the altered conditions, but the paper band is
employed asin the life preserver. When one capsule

has been used, another is substituted for it, asis done
in charging firearms with cartridges, and the empty
capsule is recharged.

BADIA’S IMPROVED LIFE PRESERVER.

IMPROVED AIR ENGINE,

This engine derives its power from an alternate
pressure of air contained below the working piston for
the out stroke, and a partial vacaum for the return
stroke. These different conditions are produced by
changing the temperature of the air above and below
a certain average temperature, which at any given
time corresponds to
the atmospheric
pressure. When the
temperature rises
above this point, it
gives a pressure cor-
respondingly above
that of the atmo-
sphere, whereby the
piston is forced up,
and when the tem-
perature falls below
this average point,
then the pressure
within the engine
falls below the at-
mospheric pressure,
and the piston is
forced down. The
method of bringing
about these con-
ditions in an efficient
and rapid manner,
and at the proper
time, and of control-
ling the same as to
speed and regularity,
constitutes the novel
features of the en-
gine, which are
shown in the verti-
calsection, Fig. 2.

In open communi-
cation with the cyl-
inder, B, in which

The empty preserver is much longer than the breast | works the piston, D, is a chamber formed by the two

circumference of the wearer, to allow for the decrease
in length when inflated. By means of a suitably ar-
ranged rubber strip, the bag is held with a slight ten-
sion snugly around the wearer, preventing it from slip-
ping down ; but when the bag begins to inflate, the
elastic strip, now free, but held by the buckle, moves
back toward the end of the preserver, both ends of
which meet when the bag is full of gas.

When the preserver is to be worn by a swimmer, its
construction is modified so that its action is null ex-
cept in the event of actual danger. The upper of two
thin spoon-shaped plates hinged together is pierced
with holes, as shown in Fig. 5, for the passage of
water, and is so formed as to leave a space between it
and the lower plate for a bellows-like chamber when the
plates are fastened together. A band of very elastic
and thin rubber passes around the face of the wearer,
being fastened on either side of the lower plate. A
piece secured to this band is situated under the
nose, and connected to pipes communicating with the
interior of the bellows. The nose piece is hollow and
has two nipples, which enter the nostrils, and in its
lower part is a slit through which the air is forced to
pass in breathing through the nose. The mouth is
uncovered by the band, but when submerged it is cov-
ered by a thin rubber piece serving as an automatic
valve. Fromm a hollow rubber ring surrounding the
capsule, extends a tube to a .close elastic ball held at
the hinge between the two plates. When the cover
plate is brought down to engage with a catch, the
ball is compressed, and the. air in it is forced
through the pipe and made to fill the ring, which
closes all the holes in the capsule, thereby prevent-
ing the entrance of water.

If the bather should attempt to breathe while the
head is submerged, the first inspiration would tend to
produce a vacuum in the bellows. This would with-
draw the catch to release the top plate, which would
rise, when the ball would assume a spherical form,
withdrawing the air from the ring, thereby allowing
the water to enter the capsule through the holes. The
apparatus is automatie, and its action depends only on
the very acts a person would instinctively perform in
case of danger.

This invention has been patented by Mr. Joseph S.
Badia, of 327 Pine Street, Philadelphia, Pa.

This device may be used with advantage to save a
drowning person who cannot be quickly reached by a
boat, since it may be thrown to a corisiderable distance.
The fact that the preserver does not expand or fill un-
til it has been submerged enables it to be put into a
very small compass and thrown by hand, by a sling, or
a catapult almost any distance.

g
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A SUBSCRIBER writing from Orlando, Fla., describes
a magnificent lunar rainbow which he observed there
not very long ago. It.was seen at 8 o'clock A.M., in
the east. The arch is described as being very perfect
and the spectacle magnificent,

© 1886 SCIENTIFIC AMERICAN, INC

concentrically corrugated plates, A A’, and a ring, A",
all firmly bolted together. Within this chamber is a
diaphragm, E, composed of two plates, between which
is a non-conducting material. Attached to the upper
and lower surfaces of the diaphragm are concentric
flanges, adapted to enter the inside corrugations in the
plates, A A'. This diaphragm has a reciprocating
movement, alternately with the working piston, by
means of which the air inside is transferred back and
forth between the upper and lower parts of the cham-
ber, which is called the regenerator. Arranged around
the periphery of the diaphragm, and between the
plates, A A’, and within the ring, A’, are a great many
strips of wire gauze, F, through which the air passes
in its way back and forth within the regenerator. The
upper working parts of the engine are secured to the
plate or ring, N, which is bolted to lugs upon the plate,
A, thus making the engine self-contained. The lower
plate, A’, rests upon the upper edge of the drum, G,
which in turn rests upon the base plate ; these parts
are firmly bolted together.

Within this case is the furnace, which is a drum
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Fig. 2 —McKINLEY AIR ENGINE—VERTICAL SECTION.

lined with fire brick, J, having the grate, C, and a de-
flecting plate formed with flanges, H, that guide the
products of combustion in close contact with the plate,
A, into the annular flue, S, whence they escape into
the chimney through the opening, M. The lower edge
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of the drum has holes, d, through which air enters the
ash pan below the grate.

An outer case, I, forms an annular space entirely sur-
rounding the regenerator and drum. The upper part
of the case conforms in shape to the plate, A, and closes
up with the outer edge of the base, N, which carries
concentric flanges that descend into the outside corru-
gations of the plate, A. These flanges and the outside
case form a continuous air space, by which a current
of air entering near the top of the cylinder is made to
flow over the surface of the cylinder, the upper surface
of the regenerator, the outside surface of the furnace
case, G, and enter the ash pan through holes, d@, to
feed the fire as before mentioned. This is an entirely
original feature, gnd has a series of remarkable func-
tions to perform. The first effect of this current of
cold air is to come in contact with the cylinder, keep-
ing it cool ; from this it passes to the somewhat warmer
plate, A, keeping its temperature down also. After
this it passes over the furnace casing, still warmer from
the escaping furnace gases, and keeps its temperature
down also, and finally enters the ash pan laden with
heat, thus stimulating the fire by heat thrown off from
the cooler parts of the engine. This constitutes a re-
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diaphragm are produced by attaching each to a crank
movement that is at right angles or nearly so with the
other, so that while one is passing the center and mov-
ing slowly, the other is moving rapidly, and vice versa.
As these operations are repeated upon the same body
of contained air in the engine, and no air is supposed
to escape or be introduced, there is no necessity for in-
duction or eduction valves, and the only valve used is
a small one operated by the governor, that keeps the
speed uniform, by allowing a small quantity of air to
pass in order to keep the engine down to a given rate
of speed. It will be seen that, as the air passes back
and forth in the regenerator, it gives up heat to the
surface and in turn receives it back from the surface
again.

It is a somewhat singular peculiarity that the change
of the direction of the movement of the diaphragm
changes at the same time the functions of the entire
engine surface (except a very small portion of the ex-
tremes of the hot and cold parts) from heating to
cooling, and vice versa; that is, when the movement is
such as to cause the air to be cooled, then almost the
entire surface of both plates, diaphragm, and all the
regenerating surface becomes cooling in its effect ; that
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running expense, no increased insurance rates, and
ready adaptability to any kind of work.

—_————r—————
THE LEMURS IN THE BERLIN ZOOLOGICAL GARDEN.

The Romans used to call the souls of the departed
‘‘Lemures,” but they respected the good ones as
household gods, or ‘ Lares,” while they feared the bad
ones as restless, malicious ghosts and hobgoblins that
wandered about in the night.

Science designates the lemur as the first family of half-
monkeys, or that group of animals that can be consid-
ered as a connecting link between quadrumanous ani-
mals and gnawers.

The lemurs represented in this drawing from life are
supple and bright creatures, and in their manners
they remind one somewhat of monkeys, martens, and
squirrels, but in certain positions they are very much
like a kangaroo. The similarity is based upon the
strongly developed extremities of the hind legs, which
measure much more in size than the fore legs.

The Lemur catta has a length of from 85 to 90 cm.,
of which 35 to 40 is the body, and the rest is the tail.

The color of the fine wooly fur on the back is a gray-

THE

generating feature that can be carried to an indefinite
degree of refinement.

We will now explain the duties performed by the
other parts of the engine. A fire being built, the plate,
A’, becomes quite hot in the center, the heat being less
intense toward its outer edge. The lower part of the
diaphragm also becomes heated, as do the lower layers
of wire cloth and the upper layers to a less extent. If
now the diaphragm be caused to move up, the air above
it, which is cool, will be made to pass over the inside of
the upper plate, A, and down through the wire cloth,
becoming heated more and more as it passes through
the more highly heated layers ; thence over the outer
part of the plate, A’, which is still hotter, and over its
inside surface, gradually increasing in temperature until
the greater part of the air reaches the center of the
plate next to the fire. By thesemeans the airis gradu-
ally but rapidly heated, causing the pressure to rise
and force up the piston.

‘When the stroke is completed, as the crank turns the
center,” the diaphragm is made to descend, and the
heated air is made to pass back again, coming in con-
tact with the surfaces, and, being hotter, it gives off
heat to them. As its temperature is reduced, it comes
in contact with still cooler surfaces, and is thus gradu-
ally but rapidly cooled, until the pressure falls below
the atmospheric pressure, by which the working piston
will be driven down again.

These successive movements of working piston and

LEMURS IN THE BERLIN ZOOLOGICAL GARDEN.

is, the air brought into contact with any given surface
is hotter than the surface it is in contact with, and is
cooled by the contact, and a reversal of the motion
brings about an exactly contrary state ; that is, the air
in every part of the engine is cooler than the surface
in contact, and is consequently heated by the contact.
The whole action is regenerative, and the only heat not
converted into power is what escapes up the chimney
and what radiates from the engine, which by proper
means may be reduced to a minimum exceedingly
small ; but, owing to the surrounding current of cool
air, the engine throws off but little heat.

The concentrically corrugated plates can be con-
structed in this form of any desired size, without dan-
ger of buckling or breaking from unequal expansion by
the heat, as they can expand radially and the curves
of the corrugations will stop the expansion at each
turn, while, on the other hand, the plate is greatly
strengthened laterally.

There is no regulation of water level or pressure to
look after, and no possible danger of accident to the
attendant.

The engine is entirely self-contained, and needs
nothing but a stove pipe connection to a flue to make
it ready for fire and work. The cost of running is that
of 40 pounds of soft coal per day for a one horse engine.

The manufacturers of this engine-—the McKinley
Engine Co., of 17 Broadway, Cincinnati, O.—claim
that its strong points are sufety, cheap first cost, cheap
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ish brown, with a tinge of red here and there, while the
face, ears, and front part of neck are almost white ;
the only coal black coloring is seen around the eyes, on
the nose, and on the forehead.

The black and white curved tail is quite graceful in
its shape, and it is by no means a useless appendage,
for in springing and jumping it serves as a rudder and
balancing pole, while it serves as a stool in sitting.

When the animals huddle together at night, they
twist their tails around each other, forming a sort of
net about those who are sleeping.

The hands are nicely formed; the inside is deep
black, while the outside corresponds to the color of the
body ; the fingers are exceedingly dexterous, for they
pick up the smallest insect or piece of straw with great
ease ; they turn fruit over on all sides with the greatest
rapidity, and eat it gracefully, always dropping out
the unsavory portions.

Sociableness is a life necessity of our lemurs. Left
alone, they become cross and soon die, while company
makes different creatures of them. Then they are
always merry, and chase each otheraroundin the cage,
springing among each other like monkeys, with their
roguish tricks.

Most of the varieties of lemurs live in the woods of
Madagascar that are the fullest of insects and fruits ;-
they are also seen on neighboring islands, and go
around nights after prey, screeching like our house
cats when they mew very loud.
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Modifying the Olimate by Closing the Straits of
Belle Isle.

A suggestion was made by me, and published in the
SCIENTIFIC AMERICAN of October 31, 1885, that the
climate of the North American coast could be modified
by shutting off a great portion of the ‘‘cold wall”—
that southerly current which now washes our shores,
and flows between us and the warm currents of the
Atlantic, and reduces the normal temperature of our
coast.

In this article we intend to refer briefly to some of
the objections that have been raised against this
plan.

It is conclusively shown by our charts that the great
body of the cold wall comes down to us through the
Straits of Belle Isle. Newfoundland deflects the re-
mainder of the Arctic current to the southeast. Here,
pressing against the Gulf Stream, it veers it southward
in the formn of a loop, and, finally, running under it,
goes on toward the equator.

The Gulf Stream flows through the Straits of
Florida ; th¢ main body—the portion that passes our
shores—has a course directly north and a little west,
is deflected slightly to the east. by the coast of South
Carolina, then North Carolina ; it thence turns more to
the north again, when it is deflected by the cold cur-
rent returning from the pole. When this cold current
is of least strength, as in August and September, the
Gulf Stream comes within 10 miles of Barnegat ; at
other times it is distant 120 miles, changing with the
amount of this cold current and the wind.

The. location of this Gulf Stream in the Atlantic
Ocean varies by 300 miles.

One branch of the Stream passes to the east, and, cir-
cling the Saragessa Sea, forms the great equatorial cur-
rent.

It has been stated the Gulf Stream cannot be changed,
because the difference in the specific gravity of the po-
lar and tropical oceans causes this mighty flow of
water.

In changing this current we take it as we find it, and
have little to do with its first cause ; but as the specific
gravity theory is used against us, let us consider
whether it istrue. Lieut. Mauryadvanced that theory
in his very interesting ‘‘ Physical Geography of the
Sea.” Later, he stated that the sea was held in exact
equilibrinum by thissame specific gravity, and still later
that it was the great retarding force that prevented the
currents from flowing with **milltail velocity toward
the pole, covering the intervening sea with a mantle of
warmth as a garment.” His disciples should have fol-
lowed him to the end.

Let us consider this question of specific gravity.

The water is much more salt, and consequently hea-
vier, at the equator than at the pole. Provided both
were at the same temperature, the water at the equator,
being_the heavier, would sink to the bottom of the
ocean, and the fresher water of the northern sea would
then flow down overits surface. The water would then
obtain an equilibrium, and remain without current. In
arriving at this condition of things, it is evident that
the surface current would go teward the equator, and
the under or salt current would go toward the pole.
The under (salt) current becoming freshened by melting
snow and ice would rise, and we have the surface cur-
rent going south and the under current north.

But we have another element to consider, viz., heat.
The waters about the equator are heated to a tempera-

- ture of about 84° Fah. This is the equatorial surface
current.

Now, we know that salt water when heated expands,
has less weight per cubic foot than fresh water has
when cold, and that the fresh water, which would have
a tendency to flow on the surface toward the equator,
by the sinking of the salt water in that region from its
greater weight, by the action of heat is prevented from
doing so by the expansion of the salt water at the
equator. This would cause equatorial waters to flow
toward the pole, if any motion was caused at all, and
these two forces oppose each other.

Comparing the soundings as given by Captain Nares
with the tables of the expansion of sea water under dif-
ferent temperatures as experimentally determined by
Professor Munch, and as given by Professor Croll, of
Edinburgh, in ¢ Climate and Time,” the amount of ex-
pansion from heat, we have only 4 feet 6 inches as'*‘ the
height to which the level of the water at the equator
ought to stand above that of the poles, in order that
the ocean may be in static equilibrium.”

The distance from the equator to the poles is 90°—say
5,400 geographical mi.le_s, or 6,20) statute miks. Ex-
periments of M. Bubuat show that where the fall is less
than one in one million, no motion in water can occur.
This would require a height of 32 feet at the equator
before ihe slightest motion in the form of a current
could take place. But the facts are, asgiven by the
Challenger expedition, that at the equator the water is
31 feet lower than it is at 38° north latitude.

If this be true, can gravitation drive the water from
the equator to the North Atlantic ?

Sir John Herschel limits the gravitation theory to the
possibility of a trifling surface drift.

Maury says: ‘‘Some currents of the sea actually run

up hill, while others run on a level. The Gulf Stream
is of the first class.” He also says that “the greater
density of the waters of the Gulf of Mexico over those
of the Polar Sea is the cause of the Gulf Stream,” and
that ¢ the difference in temperature between the tropi-
cal and polar regions assists as a cause.”

As this difference in temperature tends to make the
tropical waters lighter, it practically annuls the effect
of the difference in saltness ; it must retard, not assist.

As we go toward the equator, the water becomes

warmer, and at the same time salter and heavier; the
increasing temperature compensating for the increas-
ing specific gravity.
* The theory also maintained, that the diurnal motion
of the earth is the cause of the Gulf Stream and the
cold Labrador current, as stated by Maury, is as theo-
retical as his statement that water runs up hill or that
railroad trains are in the habit of selecting particular
points of the compass when they run off the track.

If the Gulf Stream is caused by gravity, or weight, it
must be running down hill; and the higher center,
‘“roof shape,” as Maury describes it, indicates that the
mass is impelled by a vis a tergo.

Water forced into an estuary or through a narrow
channel is higher in the middle than on the sides, but
on the falling tide its surface is concave; the same is
true of a rising or falling river, or of the mercury in a
barometer.

That the Gulf Stream itself, and particularly its
southern branch, which joins and returns as a portion
of the great equatorial current, force their way square-
ly against the effect of this diurnal motion is well
known. Wehave abundant record that the climates
of the earth and the currents of the ocean have seen
many changes since the creation of the world ; and that
the changes have been largely due to changes in the
great ocean currents seems evident. '

One other point about which doubt is expressed is
that of the heating power of the Gulf Stream.

The estimate of the volume of the Gulf Stream as
given by Maury is that it is 32 miles wide, 1,200 feet
deep, going at the rate of 5 knots an hour, or 6,165,700,-
000,000 cubic feet per hour.

Sir John Herschel’s estimate was 80 miles wide, 2,200
feet deep, going 4 miles an hour, or 7,359,900,000,000 feet
per hour ; Dr. Golding’s, 5,760,000,000,000 feet per hour.

Prof. Croll took the stream as 50 miles broad, 1,000
feet deep, and 4 miles per hour. In order to bring his
estimate beyond any possible objection, he reduced it
one-half. He assumed the entire mass of the Stream
started at a temperature of 65° and returned at 40°
making the loss of heat 25°; and this he claims to be
an underestimate.

Each cubic foot of water, in this case, carries for dis-
tribution 1,158,000 foot pounds of heat.

According to the above estimate, 2,787,840,000,000
cubic feet of water are conveyed from the Gulf Stream
per hour, or 66,908,160,000,000 cubic feet daily.

The total quantity of heat thus transferred per day
is 77,479,650,000,000,000,000 foot pounds.

Thisamount of heat equals all that fallsupon the
earth within 32 miles of each side of the equator—a
belt 64 miles wide around the earth.

Comparing the quantity of heat conveyed by the
Gulf Stream with that conveyed by the atmosphere,
the density of air to that of water is as1to 770,
the specific heat to that of water is as 1 to42. The
amount of heat that will raise one cubic foot of
water one degree will raise 770 cubic feet of air 4-2° or
3,234 cubic feet 1°. The Gulf Stream, therefore, is the
equivalent of a constant current of air at a temperature
of 65°, over 600 feet deep, blowing from every part of the
equator at the rate of over 20 miles an hour.

‘We have another eleruent in the heat abstracted by
our littoral current, known asYhe *‘ cold wall.”

Taking the mass of this cold wall to be 10 miles in
width by 150 feet in depth, running at 2 knots an hour,
for 24 hours, will give us 2,280,960,000,000 cubic feet per
day.

Supposing the water in passing from the Straits of
Bell Isle to Cape Hatteras is raised 20°, the amount of
heat absorbed by it would be 7,376,624, 640,000,000 cubic
feet of air lowered 20°—equivalent to a belt 1,000 miles
long, 50 miles wide, and a mile high raised 20° above
the freezing point every 24 hours.

One other statement made was that a change in the
location of the Gulf Stream would not affect our clim-
ate, because our cold weather comes from the west
and northwest.

I grant that sometimes that will occur.
cause that chilled Bermuda and made South Florida a

frozen region during the winter of 1885-86 would at

certain seasons bring us cold weather ; but it is known,
and fully stated by Lieut. Maury, that, during the in-
tense cold on our coasts, ship masters should make
their course directly east for the Gulf Stream ; that
across. this the ordinary cold winds do not blow, and
for the reason that the atmospheric pressure is higher
on that portion of the Atlantic.

If we had not the cold wall between our shores and
the Gulf Stream, it is fair to presume that we should

have a less stormy coast, as the juxtaposition of these
! came in contact with it.

two currents with their difference in temperature must
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The same

from that circumstance tend to an unstable condition
of atmospheric equilibriura. Our cold north west winds
would then swelep to the north of us, and become west-
erly and southwesterly winds.

Air and water go to the points of the least resistance.’
An examination of the windsof the globe, now so fully
described by Coffin and others, indicates that the great-
currents of the ocean, without which the earth would'
not be habitable, are caused by atmospheric currents ;
and that these currents are deflected and diverted by
the coast lines is plainly shown by every coast line
on the earth.

With the cold wall cut off, we would have along our
sea coast the year round the fine fish that now come
straggling up to us late in the seasony, which would be
ample compensation for the codfish which would then
| be found, asnow, on the Newfoundland Banks ; and we
' should lose the occasional visits of whales that now fol-
low the cold stream, and, hemmed in by our shores and
the warm waters of the Gulf, become a prey to our Long
Island fishermen. )

The Straits of Belle Isle may never be closed. It s
England’s territory, and she will not pay the cost for
,the benefit of her Canadian provinces and the United
States. ButIadvance the theory that our climate can
be moditied by closing the Straits of Belle Isleas a pro-
blem in physical geography capable of an engineering
solution. JoHN C. GOODRIDGE, JR.

P

The Audubon Society for the Protection of Birds,

*“The moment a bird was dead, however beautiful
it had been when in life, the pleasure arising from the
possession of it became blunted.” So wrote the great
student of birds, John James Audubon, and such is
the adopted motto of the society for their protection,
:which bears his name. In answer to the appeal of the
American Onithologists’ Union for the protection of our
native birds, not used for food, from destruction for
mercantile purposes, the Audubon Society wasfounded
in New York city in February last.

‘We have already called attention to the indiscrim-
inate slaughter of the innocents—‘‘ the very St. Bar-
tholomew of birds ”—which is the result of the present.
‘ unfortunate fashion of using the stifled singers for per-
sonal decoration, but to make the appeal still stronger,
we are tempted to repeat some of the statistics col-
lected by the society. A single taxidermist in this city
handles annually 30,000 bird skins; a single collector
brought back 11,000 skins as the result of a thré‘é_w
months’ trip; one small district on Long Island fur-’
nished about 70,000 birds to the metropolis in four
months’ time. These figures amount in the aggregate’
to very large totals. One New York firm had on hand
200,000 birds on the first of February.

But large as this destruction is, it is not limited by

domestic consumption. - Many birds are sent to the
foreign markets. In London there were sold from one
' auction room, and in a space of only three months,
404,464 West Indian and Brazilian birds and 356,389
East Indian birds. In Paris 100,000 African birds have
been sold by one dealer in a year. The depletion of
our own fields and woodlands has been quite aslarge in
proportion to their riches. A New York firm had re-
cently a contract for supplying 40,000 American birds
to one Paris firm. ]

The protection of these little visitors is not a matter
of sentiment alone, though if it were we should still
urge it, for the sentiment is one which it is highly cred-
itable for every one to entertain, but it has also a utili-
tarian aspect. The interests of agriculture are also in-
volved. The food of the smaller birds consists largely

"of the insects destructive to growing crops. If nature’s
militia, the army of birds, be killed, it will be impossi-
ble to find a substitute for their faithful guardian-
ship.

The Audubon Society invites co-operation in carry-
ing out its purpose all over the country, and will fur-

'nish copies of the Audubon pledgs and other printed

matter on application. Its address is 40 Park Row,
New York. Membership is open to any one who will
sign the printed pledge, but it involves no other re-
sponsibility. There are no dues or expenses of any

'kind. We are glad to see that the most influential

| women’s clubin New York—Sorosis—has become inter-

{ested in the work of the society, and is largely repre-

' sented in its membership.

——t———— .
Birds Killed by Elcctric Light,

The latest strike in Chicago is that of the birds.
‘When the watchman of the Board of Trade building
made his rounds some days ago, he found the side-
walks and streets in front of the tower covered with
numbers of dead birds of all sorts. They had evi-
dently been killed by striking the electric lights at the
top of the tower, for theroof of the building was found
to contain numbers of them, and each of the lamps in
the big circle of light had its full share, one globe con-
taining eight. It is reported the birds were of many
varieties, some of them being unfamiliar to the local.
ornithologists. The theory advanced is that the birds
belonged to flocks migrating northward, and being at-
tracted by the great light, were killed the moment they
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DILATANCY *
T. 0O'CONOR SLOANE, PH.D.

Comparatively few papers read at meetings of the
British Association for the Advancement of Science re-
ceive the compliment of a request for a second reading.
Such action was taken upon Prof. Osl.orne Reynolds’
paper ‘On the Dilatancy of Media composed of Rigid
Particles in Contact,” by the Association at its Aber-
deen meeting, last September. The author illustrated
by-experiments, brilliant from their very simplicity,
some of the theoretical properties of an ether that
would act as a producer of electricand gravity strains.
Such illustrations must be received cautiously. It will
not do to accept an experiment with solid matter as
proof that a hitherto theoretical ether has an existence
oris in any sense composed of incompressible volumes.
But when it is remembered thatmany of the best minds
have come to the conclusion that the causes of gravita-
tion and electricity will never be discovered, anything
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that hints at an explanation is most welcome. It is
for this reason that Prof. Reynolds was so well received
by his associate members. On Sept. 10, 1885, he read
his paper before Section A ; and by request, on Sept.
15, he read it again before Section B of the Associa-
tion. The original paper, giving the mathematics of
the subject, and pointing out its possible explana-
tions of some of Clerk Maxwell’s theories, is given in
the Philosophical Magazine for December, 1885. . This
paper may be confidently recommended to our readers,

But apart from the theoretical bearing of the newly
discovered law, its experimental illustrations are so
simple and striking that they will interest all. In the
cuts are shown some of the experiments that may be
performed with such simple apparatus as an India
rubber bag and a glass tube.

In Fig. 1 is shown an illustration of two orders in
which solid particles may bhe arranged, the close order
and the loose order. The dotted lines in the loose
order show the size of the including cube. It will be
seen that the particlesin loose order occupy much the
larger volume. The phenomena of dilatancy depend
on the power of rigid particles of any shape toarrange
themselves in loose or close order.

Let 'an India rubber bag, such as is used for toy
balloons (one which has been inflated, and thereby
stretched well, is the best) be filled with dry sand. The
thinner and more elastic the bag, the better. Then by
a,_perforated cork secured tightly in its neck a bent
glass tube is connected, openinginto its interior, as in
Fig. 2. The bag is first shaken in the palm of the
hand, so as to bring about a close order of the sand.
The end of the tube is dipped into water. Now, the
question may be asked, What will happen if the bag
is squeezed ? The most natural answer is that air will
be driven out ; but on compressing the bag no such ac-
tion takes place. As the bag is squeezed, water rises
up into the tube and by properly proportioning the
relative sizes, the fluid may be drawn over the bend of
the tube and into the bag. Extraordinary as the re-
silt seems, it is easily explained. The sand originally
was in the close order, by squeezing it was brought into
the loose order, the open spaces between the particles
were dilated, and water rose under the influence of the
partial vacuum.

A larger bag, such as is sold in the India rubber
stores for use as an invalid’s ice bag, is better. These
are made of thin white India rubber, of good quality
and highly elastic. The neck may be closed with an
India rubber cork, secured by very tight winding with
string or by a strong rubber band. Such a bag, con-
taining sand and then filled with water, is represented
in Fig. 3. The sand must first be put in until the bag
seems about full, then water must be poured in until
the air is entirely displaced. A bent tube, as before, is
inserted in the cork, and the end dipped in a vessel of
mercury. The bag is now strongly squeezed (Fig. 4).
Any excess of water that was collected above the sand
disappears. The India rubber around the cork be-

¥ See SCIENTIFIC AMERICAN, April i0, 1886, for a reyiew of a recent lec-
ture on this subject by Prof. Osborne Reynolds, ’

comes shrunk and wrinkled under the tension, and the
mercury begins to rise, until, if all is properly con-
ducted, a full, or nearly full, vacuum is shown. To
produce a full vacuum, absolutely no air must be con-
tained in the bag; the space not filled with sand
and the tube around its bend and above the mercury
must be full of water. The sand has been disturbed,
and brought out of a condition of close into one of
loose order. When the bag is pressed and the excess
of water disappears, it becomes comparatively rigid.
It seems quite unamenable to pressure.

But if the pressure be accompanied by shaking,
then the sand is kept in its close order, and any shape
can be givento the bag. This operation is shown in
Fig. 5. The bag can be rolled into an irregular cylin-
der, or can be kneaded into a disk without trouble, pro-
vided it is shaken continually. When made into a

disk, if it is placed on its edge and subjected to|

pressure, it will yield a little, but ultimately take its
final shape, as in Fig. 6, when the entire weight of
the experimenter can be supported by it. In this
way hard rigid blocks, such as shown in the same cut
by the side of the observer, are produced. When
one of these blocks is placed cork uppermost, or in the
position it occupied while being shaken, and the least
agitation applied, it settles down instantly into the
soft mass of sand and water that it was originally.
For these experiments the perforation in the cork must
be closed.

In all these cases, the force that is brought into
action is the atmospheric pressure. By changing
the order of the grains the tendency is to an enlarge-
ment of volume, which would produce a vacuum.
Hence the conservation of the shape by the weight of
the atimosphere appears.

The resistance offered by a cloth orcanvas bag of
sand to change of shape, utilized in supporting
bridge centers,and the sudden drying of wet sand
around the foot upon the sea shore, receive a ready
explanation in this law. Asa rule, all manner of rigid
particles inclosed in or by a movable boundary dis-
play itin some degree. 1t even has its bearing on the
angle of repose of differentsands.

The experiments can be performed with shot or
marbles or any small particles, as well as sand, but on
account of its lightness and fineness the latter is gen-
erally preferable. We have only given a few of the
experiments. Our readers will see that there is room
for many others. Small bags of sand and- water can
be shaped into disks and rolled the length of the room.
Large marbles ¥ of an.inch in diameter can be substi-
tuted for sand. The great point and difficulty is to
prevent air leaking into the bag. - It interferes, in de-
gree only, with the success of the work.

— S r—
Manufacture of Mineral Colors in the United States.

The following particulars, taken from the * Report
of the United States Geeological Survey on the Mineral
Resources of the States,” have been furnished to the
Chemical News by the author, Dr. Marcus Benjamin.

There are in the States 31 white lead works, in all of
which the so-called Duteh method is followed, the ma-
terial used being pig lead. The total produce during
the year 1884 was about 65,000 tons.

A ‘“‘sublimed lead” is made in Missouri by the direct
oxidation of galena in a reverberatory furnace. i

- EXPERIMENTS IN DILATANCY,
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Zine white was manufactured in the same year to
the extent of 12,000 to 15,000 tons. It is used not only
as a color, but in the manufacture of India rubber, in
pottery, and in the‘pa,per‘trade.

Barium sulphate (heavy spar) was raised to between
25,000 and 30,000 tons. Barium compounds are used as

paints under the names of blanc fixe, satin white, etec.,
and in the form of peroxide for bleaching purposes.
Barium sulphate, both the natural and the precipitat-
ed, is largely used as an adulterant.

Terra alba (ground gypsum) is imported from Nova

NN .
DILATANCY.

Scotia, while a superior quality is brought from
France. In addition to its legitimmate use in making
white pigments of a low grade, it serves for adulterat-
ing a variety of commercial articles.

The quantity of red lead produced in the United
States could not be ascertained, but the imports at
New York amounted to 198,588 pounds.

The American production of litharge is also an un-
known quantity. The imports were only . 54,183
pounds.

Concerning ochers, it is said that with the possible
exception of the deposits recently opened up near St.
Louis, the American production is inferior to the imn-
ported qualities. ‘‘ American ochers for the most part
lack strength or tinting properties, and require too
much oil for grinding.” The annual consumption in
the United States is estimated at 10,0C0 tons, of which
about 3,000 tons are imported.

American umbers are inferior to those immported from
Italy and Turkey. Sienas are found to a small ex-
tent in Virginia and Pennsylvania, but most of that
used is imported from Italy.

There is no mention of lapis lazuli having been found
in the United States, but there are two American
manufactories of artificial ultramarine, with a yearly
output of 1,400 tons.

Ground slate is used as a pigment to the extent of
2,000 tons yearly, and occurs in four colors—green, red,
slate, and drab

et —

An Improved Developer.
Dr. A. A. Mantell, in the British Journal of Photo-
graphy, recommmends the following formula :

1.
Pyro 1 drachm.
Citric acid . 5 grains,
Sulphite of soda 1 drachm.
A T S 6060000000000000000a06308508600 8050 600000 000 10 ounces.
2.

Carbonate of potash .........cocvvveiienieninnn viian 1 ounce.
A 300060000 800008  000a08 B00S00a0000600006000 BO000 20 ounces.
3.

Bromide of ammonium ......cciiivenenieiiinianene. 2 scruples.
Liquor ammonia fort.........cccevivieee voviaiennnnn 1 drachm.
Rain Water........ voiviiiiiit it i 20 ounces.

For development, mix equal parts of 1, 2, and 3; in
cold weather a little more of 3 may be used.

The advantages obtained by its use are: 1st. Greater
rapidity In development than when soda and potash
are used alone or in combination. 2d. Comparative
freedom from the yellow tinge caused by soda. 3d.
Greater density than can be obtained by ammonia
alone. 4th. Greater detail than can be got by soda

alone.
—_———— - ————————————

MR. THERON E. PrATT, of Fairfield county, Conn.,
has raised two hundred varieties of potatoes on his
farm during the past year. The study of fungoid pests
of the potato has also occupied his attention, and his
discoveries respecting certain diseases of this plant are
likely to prove serviceable.
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ENGINEERING INVENTIONS,

A railroad signal has been patented by
Mr. Hobert B. Potter, of North Adams, Mass. It con-
sists of a shaft mounted to turn on a post, a signal wing
on one end of the shaft and an arm on the other end,
with a curved*arm pivoted on the post and connected by
alink with the arm on the end of the shaft, so when the
signal is lowered its position is not further uffected by
pulling the wire for swinging it down.

A pumping and drilling machine has
been patented by Mr. Abraham W. Carnahan, of Rouse-
ville, Pa. The tower is of the usual construction, and
the pump or drill rod is operated by crank levers and
rocking bars corinected directly with the crank shaft of
the engine in such manner as to make a simple and in-
expensive construction, and one not apt to get out of
order.

AGRICULTURAL INVENTIONS.
A hay carrier has been patented by Mr.

Thomas 8. Davidson, of Colesburg, Iowa. It consists
of a carriage formed of plates pivoted to small wheels
adapted to roll along the ridge pole when the invention
is used for depositing hay in a mow or on a stack, with
other novel features, being simple in construction and
convenient in use.

O-B-8
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MISCELLANEOUS INVENTIONS,

A hose coupling and hydrant attach-
ment has been patented by Mr. John Young, of Tiffin,
O. This invention covers novel forms and arrangement
of parts in that class of hose and pipe couplings where
the meeting scctions are clamped together by a hook on
one section engaging pins or studs on the other.

A bottle stopper has been patented by
Mr. James M. Kerr, of New York city. The stopper is
composed of a tube, a cork placed upon it, a cap; and a
ball valve placed in the cap, so that the stopper auto-
matically closes airt@lt, but permits the escape of
liquid as desired, by inverting or slanting the bottle.

A sash fastener has been patented by
Mr. Alanson Cary, of New York city. It has a pendent
pivoted locking bar, with which is combined a finger
lever for operating the bar, a frame piece for receiving
these devices, and a fixed plate to engage with the fin-
ger lever, the device being mainly designed for windows
having upper and lower sashes.

A rein holder has been patented by
Annah E. Bussell, of Nashua, N. H. This invention
covers anovel construction of a rein rest or holder to be
attached to the dashboard of vehicles, over or through
which the reins may be passed to prevent their slipping
down on the back of the horse and becoming trouble-
some.

A process of purifying potable and
other waters has been patented by Mr. Farnham M.
Lyte, of Cotford, Surrey Co., Eng. It consists in the
production in the liquid of aluminum hydroxide from
gsodium or other aluminate and an acid aluminum salt,
any remaining excess of hardness to be neutralized by
an additional quantity of aluminate.

A gate has been patented by Mr. Thos.
W. Edrington, of Patriot, Ind. It is made to slide by a
supporting rail in a deeply grooved roller on a heavy
post; and’tMrough ropes and pulleys on this post and on
vertical posts at the ends of the gate, it may be readily
opened by parties desiring to passwithout the necessity
of their descending from a vehicle.

An alarm attachment for measuring
vessels has been patented by Mr. Albert Daggett, of
Strong, Me. Combined with a gong hammer and the
mechanism for operating it is an inverted U-shaped
lever, soconnected to a float that the attachment will
automatically givean alarm when the vessel on which
it, is fixed is filled or almost filled.

A stay roller for sliding doors has been
patented by Mr. Frank P. Coleman, of Brockport, N.Y.
At is so made as to hold the outer edge of the door close-
ly against the side of the barn or other building to
which the door is hung, the roller being yieldingly
mounted, 8o as to give whenencountering irregularities
from warping of the material, snow and ice, etc.

A flooring clamp has been patented by
Mr. Loren G. Welch, of Groton, Vt. It isso made that
the teeth of the base engage the fioor joists in such
position that when the lever is raised its head bears
against the plank, which are clamped up when the long
arm of the lever is depressed, the rounded head not
damaging the edge of the board, and nointerposed jam
being necessary.

An evaporating apparatus for saccha-
rine and other juices has been patented by Mr. Jose
Guardiola, of Chocola, Guatemala. It consists of a
series of tanks with raised ends, between which are
steam coils, curved pipes below connecting the tanks,
with other novel features, whereby the evaporator will
act rapidly because the juice is divided into several por-
tions.

A pivotalsupport for mirrors, transoms,
etc., has been patented by Mr. Oscar P. Breithut, of
Williamsport, Pa. It consists of a hinge formed of
three parts, a conical pintle, a socket adapted to receive
it, and a support for the projecting end of the pintle,
the conical pintle being held in frictional contact with
its socket, the device being readily applied for tilting
mirrors, transom lights, etc.

Aliquid bedded keel block has been
patented by Mr. Frederick C. Lang, of Jersey City, N.
J, Itconsists of cases, with stuffing boxes, followers,
copnecting pipes, valves, and outlet pipes, whereby,
\Zx@ing these blocks, all parts of the keel will be equally
siupported, and any part thereof can be exposed, re-
paired, and again supported, the blocks adjusting them-
selves to any inequalities of the vessel’s keel.

A dry paint composition and a mixed

paintform the subject of two patents issued to Mr. Geo.
W. L. Marsden, of Wilmington, Del. Among the in-

gredients used are mineral wool or other mineral fiber,
pulverized red or whitelead, hydraulic cement, and pul-
verized resin, with turpentine, linseed oil, and varnish,
to make paints impervious to the action of the atmo-
sphere, or to air and.water.

A stock or hay frame has been patent-
ed by Mr. John T. Carrington, of Clay Center, Kansas.
It is designed for use in connection with or as a substi-
tute for a wagon box, facilitating the loading and car-
rying of animals therein, making a cage-like box for
the transportation of calves, sheep, hogs, etc., or the de-
vice can be used on railroads or in private stock yard
chutes.

A mould for making artificial stone,
tiles, etc., has been patented by Mr. Edward Ormerod,
of Brooklyn, N. Y. It may be made of wood or metal,
and is formed of four bars hinged together, one end bar
having a notched bar projecting beyond the end, and
outside bar having a pivoted latch, whereby concrete
may be conveniently fixed in position and compressed
under a hydraulic press.

A machine for making flat paint and
whitewash brushes has been patented by Mr. Samuel A.
Verbryck, of Belleville, N. J. The handle, bristles,
and band are put together in the ordinary manner, and
8o inserted between clamping levers that the bristles
will be firmly compressed, the band lying smoothly to
fit the reduced size of the compressed brush until it can
be firmly fixed to fasten the brush upon the handle.

A combined newspaper stand and file
has been patented by Mr. William E. Bailey, of
Shrewsbury, Pa. It has atubular post attached toa
base plate, in connection with an adjustable frame
formed of longitudinal and transverse bars, the device
being calculated to hold newspapers so they can be
conveniently read, while it can be conveniently adjust-
ed and readily moved from place to place.

A window shade has been patented by
Mr. Walter J. Cox, of Wichita, Kan. Combined with
bracket pieces at the sides of the window and two shade
rollers journaled therein are various novel features for
arranging one shade at the top and another at the bot-
tom of the window, whereby the shades can be adjusted
easily, require but little space, and so no light can pass
in between the shades.

A band cutter and feeder for thrashing
machines has been patented by Mr. Michael Doran, of
Bergen, N. Y. The feeder frame is made in two sec-
tions, hinged together on their under side, so the attach-
ment may be conveniently folded for transportation,
and there are cutters to sever the bands on the sheaves,
with springs to force the carriers to their work as the
bulk of the sheaf diminishes.

A sash fastener has been patented by
Mr. Martin O. Lane, of Altoona, Pa. Locking blocks
formed with slots are so mounted, with levers ar-
ranged to ride in the slots, that when the levers are de-
pressed the blocks will be brought into engagement
with the window sash, the device having no springs to
get out of order or pins to be lost, and adapted to hold
the sash in position with or without weights.

. A mail crane attachment has been pat-
ented by Messrs. Oliver P, and Cassius M. C. Williams,
of Connor’sStation, Kan. A frame is pivoted to swing
in a horizontal plane to follow the motion of the car,
and a yieldingly connected catch is on and moves with
the frame, whereby the bag or pouch will not be blown
off by the wind, but may be readily removed, without
tearing, by the attachments of mail cars.

A brick machine has been patented by
Mr. Frank Hartings, of St. Rosa, Ohio. It is 8o design
ed that in forming the bricks the clay is forced and de-
livered to the die by a continual forward movement,
whereby the clay may be compressed in & homogeneous
state, to give the brick the same density throughout.
and they may be made by this improvement in the or-
dinary brick machine.

A spinning and twisting machine has
been patented by Mr. William Baird, of Almonte, Ont.
Canada. This invention relates especially to a sliding
plate carrying spring arms with pulleys journaled there-
in, carrying a tension pulley for securing the requisite
degree of tension on the spindle bands according to the
nature of the fibers being spun_or the required fineness
or coarseness of the yarns.

A case for lead pipe has been patented
by Mr. Albert Kohler, of Waconia, Minn. It is prefer-
ably made in octagonal form, with one or more parti-
tions, a covering and bottom of transverse strips cross-
ing the frame at different angles, curved strips secured
to the transverse strips of the partition to separate the
adjacent convolutions of the pipe, to prevent injury by
the jamming of onelayer or coil upon another.

A roller for photographic sensitive pa
per has been patented by Mr. Erastus B. Barker, of New
Yorkcity. This invention provides hollow rollers or
cylinders on which photograph paper is wound or
stored, the cylinders being made to fit and readily slide
upon the camerarollers, thus obviating the inconveni-
ence of winding the paper upon the photo roller itself, a
tedious operation as hitherto performed in the dark
room.

A swinging centerboard for vessels has
been patented by Mr. James A. Deering, of Gloucester,
Mass. It is preferably made of metal and several tons
in weight, and attached to the lower ends of rods by
hinges, so that when lowered it will be free to maintain
a vertical position in the water, no matter to what ex-
tent the vessel may keel over, the invention covering
mainly the peculiarities of the device for raising and
lowering.

A carriage top former has been patent-
ed by Mr. James F. Kirkland, of Guelph, Ont., Canada.
It consists of a base or body pivotally mounted on a stand
and having adjustable end and side clamps, whereby
carriage tops may be mounted in proper position at the
time they are being trimmed, providing a form which
may be quickly and accurately adjusted to hold the
several parts of frames of varying form and size in their
required relative position,

NEW BOOKS AND PUBLICATIONS.

BrRAND BOOK OF BRITISH IRON AND
STEEL AND TIN MANUFACTURERS.
Compiled by Herbert W. Griffiths.
London: The Iron Trade Exchange.

Thisis a directory of the manufacturers that gives
theextent of their plant and kinds of goods they sev-
erally make, with the trade brands therefor, which
cannot fail to be of especial value to all who are them-
selves metal workers or dealers in a large way.

McCARTY'S ANNUAL STATISTICIAN. 1886.
L. P. McCarty. San Francisco, Cal.
This book contains over 600 closely printed pages,
largely of figures and - dates, touching industry and
politics, history and geography, things curious and

Wusiness and Personal.

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

8 inch Bardou Telescope, $52. Tydeman, Camden, N. J.

Wanted—Some experienced man or firm tohandle, on
royalty or commission, two recently patented articles in
the hardware line. The manufacture already com-

'menced. Address W. & H., Bloomville, Seneca County,

Ohio.
$3,000 will buy the right to patent Morgan’s U. 8.

things useful, arranged as though for convenience in  patent Horse Hay Kork Returner in Canada. Big bo-
answering odd and unusual questions, as well as many 'nanza. Address John H. Morgan, Jr., Aurora, IIl,

which occur in every day disputes.

ANNUAL REPORT OF THE CHIEF OF
ORDNANCE, FOR THE YEAR ENDING
JUNE 30, 1885. Washington : The
Government, 1885.

The report of the Chief of Ordnance contains in-
formation of considerable interest, both in the accounts
of special inventions examined by the department, such
as Gen. Russell Thayer’s dirigible balloon, and motor,
and Dr. Buckner’s aerial drop for explosives; and in
the tabulated records of the performance of different
weapons. The metallurgical experiments made in con-
nection with the casting of ordnance have a value in-
dependent of the art of war,

ELECTRO-DEPOSITION OF GOLD, SILVER,
NICKEL, COPPER, ETC. By Alexan’
der Watt. London: Crosby, Lock-
wood & Co.; New York : D. an Nos-
trand.

All work in the department here . treated of partakes
of a development so recent that each year adds some.
thing important to our knowledge of the practical de-
tails best adapted for the more perfect operation of elec-
tro-metallurgical processes, and this book brings down
therecords pertaining to such progress to the latest
date. Deposition by immersion is alsotreated of, the
recovery of gold and silver from waste solutions, the
materials used, and the auxiliary operations connected
with electro-deposition.

PRACTICAL TREATISE ON GEARING.
Providence, R. I.: Brown & Sharp
Manufacturing Co., 1886. (Price $2.10,
post-paid.)

This is an excellent little work on one of the most im-
portant subjects which comes up in machine design—
the proper form of gearing. It has been prepared for
men in practical life, who would like to know how to
construct correct gear wheels, but. who have not the
opportunity to- take up the subject in the thorough
technical manner in which it is presented in the ordi-
nary text books. It has fulfilled its purpose admira-
bly. Throughoutitis always plain and practical. Any
intelligent workman will have no trouble in under-
standing.either its explanationsfor directions. The typ-
ography is clear and discriminating; the cuts and
diagrams uniformly good. The marginal indices make
it convenient for reference.

REPORT OF THE COMMISSIONER OF EDU-
CATION, FOR THE YEAR 1883-84.
Washington : The Government, 1885.

The fourteenth annual report of the Commissioner
of Education shows a gratifying increase in the amount
of information collected by the office. Its usefulness
to the teachers of the country is better appreciated than
formerly. As a burean of information its resources
have largely increased, and have been better utilized.

The volumes in the pedagogical library now number

16,500, and the pamphlets 42,100, furnishing sources of

information not elsewhere available. The museum of

educational appliances is also being extended. The re-
port contains much of interest in the detailed educa-
tional methods pursued in the different States and

Territories, as well as a glance at the status of educa-

tion in foreign countries. Statistical tables of schools

and school publications occupy a large part of the
volume. A well arranged index has been added.

Light Reading for an Idle Hour.

The Bostonians (Macmillan & Co.), a
novel by Mr. Henry James, presents in a ratherattract-
ive.form, and with considerable literary ability, a de-
cidedly extreme view of women’s sphere and mission.
If the title means that the author believes suchideas are
prevalent in Boston, he certainly should be commiser-
ated with upon an experience which has led him to such
conclusions; but the subject is one on which it is always
easy to elicit a deal of small talk at the country board-
ing house or the seaside hostelry, for which Mr. James’
book will afford a graceful introduction.

A Tale of a Lonely Parish (Macmillan
& Co., by F. Marion Crawford, is perhapsrather an
artificial presentation of life in a small English hamlet,
with quite sufficient introduction of startling incident
to hold the attention of the reader to the close, when
all the principal characters of the story are left in the
most comfortable condition possible.

The  Salammbo of Gustave Flaubert,
translated by M. French Sheldon (Saxon & Co.), isa
striking story of love and war in the time of ancient
Carthage. The author may be called the founder of
the French naturalistic school, but this work has been
exceedingly difficult to render into English, with pro-
per expression of its life and action, although it has
long had a high place in French literature.

Received.

GYRATING BopIES: AN EMPIRICAL STUDY. By C.B.
Warring, Ph.D. Poughkeepsie, N. Y.

E16ETHANNUAL REPORT OF STATE BOARD oF HEALTH
oF CONNECTICUT. Printed by order of the Legis-
gture, by Tuttle, Morehouse & Taylor, New Haven,

onn

THIRD ANNUAL REPORT OF BUREAU OF STATISTICS OF
LABOR, STATE oF NEwW YORK. Albany, N. Y.:
The Argus Company.

PRECAUTIONS TO BE ADOPTED ON INTRODUCING THE
ELECTRIC LI1GHT. ﬁKlllxngworth Hedges. Lon-
don and New York: E. & F. N. Spon.
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Send to the Railroad Gazette, 78 Broadway, New
York, for a catalogue of Locomotive, Track, and other
railroad books.

Emery Wheels of unusually superior quality for wet
grinding. The Tanite Co., Stroudsburg, Moni'oe Co., Pa.

Guild & Garrison’s Steam Pump Works, Brooklyn,
N. Y. Pumps for liquids, air, and gases. New catalogue
now ready.

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.

Grimshow.—Steam PBngine Catechism.—A series of
thoroughly Practical Questions and Answers arranged
80 as to give to a Young Engineer just the information
required to it him for properly running an engine. By
Robert Grimshaw. 18mo, cloth, $1.00. For sale by
Munn & Co., 31 Broadway, N. Y.

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

The Knowles Steam Pump Works, 4 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.

Haswell’s Engineer'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.

Machinery for Light Manufacturing, on hand and
built to order. E.E.Garvin & Co., 139 Center St., N. Y.

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 obtained. For instructions
address' Munn- & Co., SCIENTIFIC AMERICAN patent
agency, 361 Broadway, New York.

Presses & Dies. Ferracute Mach. Co., Bridgeton, N. J.

Iron Planer, Lathe, Drill, and other machine tools of
modern design. New Haven Mfg. Co., New Haven, Conn.

Nystrom's Mechanics.—A pocket book of mechanics
and engineering, containing a memorandum of facts and
connection of practice and theory, by J. W. Nystrom,
C.E., 18th edition, revised and greatly enlarged, plates,
12mo, roan tuck. Price, $3.50. For sale by Munn & Co.,
361 Broadway, New York city.

Mineral Lands Prospected, Artesian Wells Bored, by
Pa. Diamond Drill Co. Box 423, Pottsville, Pa. See p.46.

Hercules Lacing and Superior Leather Belting made
by Page Belting Co., Concord, N. H. See adv. page 238.

Cutting-off S8aw and Gaining Machine, and Wood
‘Working Machinery. C.B.Rogers & Co., Norwich, Conn.

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.

‘Wm. Frech, Sensitive Drill Presses, Turret and Speed
Lathes combined, Power Punching Presses, 68 W.Mon-
roe Street, Chicago.

Iron, Steel, and Copper Drop Forgings of every de-
scription. Billings & Spencer Co., Hartford, Conn.

See Burnham Automatic Engineadv.last and next week.

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

Crescent Solidifled Oil and Lubricators,
new. Crescent Mfg. Co., Cleveland, O.

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

60,000 Emerson’s 1886 §28 Book of superior saws, with
Supplement, sent free to all Sawyers and Lumbermen.
Address Emerson, Smith & Co., Limited, Beaver Falls,
Pa., U. S. A.

Safety Elevators, steam and belt power ; quick and
smooth. D. Frisbie & Co., 112 Liberty St., New York.

‘““How to Keep Boilers Clean.” Send your address
for free 88 page book. Jas. C. Hotchkiss, 93 JohnSt.,N. Y.

Barrel, Keg, Hogshead, StaveMach’y. See adv. p.76.

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

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
‘Works, Drinker St., Philadelphia, Pa.

Chucks—over 100 different kinds and sizes in stock.
Specials made to order. Cushman Chuck Co.,Hartford,Ct.

Use the Old and Reliable.

Catarrh destroys the senses of smell, taste, and hearing,
rapidly becomes offersive, and often culminates in con-
sumption and insanity. No matter what stage the dis-
ease has advanced to, Dr. Sage’s Catarrh Remedy will
certainly cure it. This preparation is the only sure cure
for this malady in the market, yet has many imitators.
Others may fail; it never does. Your druggist sells it.

Something
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HINTS TO CORRESPONDENTS.

Names and Address must accompany 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 éwage or number of question.

uiries 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 ’Jetter
or in this department, each must take his turn.

Special Written Information on matters of
personal rather than general interest cannot be
expected without remuneration.

Scientific American Supplements referred
to may be had at the office. “Price 10 cents each.
Booksreferred to promptly supplied on receipt of

price.

Minerals sent for examination should be distinctly
marked or labeled.

(1) L. H. writes: A man who has had
considerable to do with steam engines and boilers, as
fireman and engineer, asserts that it requires more
water (more pumping at least) to run an engine when
the atmosphere is charged with vapor and the bar-
ometer low than at other times. He states that the
experience of other engineers and firemen of his ac-
quaintance agrees with his own in this matter. Is it
probably true, if so, how explained? - A. It is proba-
bly not true. The barometric variations in the density
of the atmosphere may make a very slight difference in
the pressure gauge reading, and also in the action of
the fire. Low barometer with saturated air also affects
the draught and combustion.

(2 B. M. W.—The gas which escapes
from the earth in the localities of natural gas wells is
supposed to have heen generated by the internal heat
of the earth, and confined to the porous or cavernous
lower strata of rocks by a later deposit and harden-
ing of a close grained upper strata. There is a possi-
bility of a slight depression of the earth’s surface in
the oil and gas region, unless the percolation of water
should in a measure counteract it. The depth at which
the gas cavities are tapped is equal to a water pressure
from the surface of several hundred pounds to the
square inch. The thickness of the solid crust of the
earth is probably from 50 to 75 miles, although there
is room for a variety of hypotheses on this point,

(3) W. L. R. desires (1) a recipe for
making varnish black, such as used on iron work, like
sewing machines. A. Such work is japanned, not var-
nished. See SuPPLEMENT, No. 316, on process. 2.
‘What kind of acid is used for testing gold, how is it
used, and how will it act? A. Test with nitric acid.
It will have no effect on gold, but readily dissolves
most other metals usually met with.

(4) J. N. C. desires the formula for
making the *‘ walnut hair dye.”” A. Thesimplestform
is the expressed juice of the bark or shell of green
walnuts. To preserve the juice, a little alcohol is com-
monly added to it with a few bruised cloves, and the
whole digested together, with occasional agitation, for
a week or fortnight, when the clear portion is decanted
and, if necessary, filtered. Sometimes a little common
salt is added with the same intention. It should be
kept in a cool place. The most convenient way of ap-
plication -iz- by means of a sponge.

(5) V. G. (Mexico).—Apparently no very
complete exhaustive analyses of the poison of the
scorpion have yet been made. The best onrecord are
those by Jousset, presented to the French Academy in
1870 and published in the Comptes Rendus of that year.
He gives no definite statement of the chemical consti-
tution of the venom, but does state the mode of its
action upon the blood, by which in severe cases it
causes death. It effects the red corpuscles, paralyz-
ing them so that they cohere one to ancther, thus be-
coming agglutinated until they are unable to pass
through the capillaries, and may cause fatal obstruc
tion. Sofar as known, there is no chemical antidote
which can neutralize the poison, but inasmuch as, like
all animal poisons, the action on the nerve force, or in
other words, the vital force, is in the nature of de-
pression, a remedy which stimulates that force tem-
porarily is plainly indicated ; alcohol is always avail-
able for that purpose, and being easily obtained, is
perhaps more serviceable than any other. Bromide of
potassium is of high value, but can be used safely only
by the physician himself.

(6) F. A. T. asks for any means to pre-
vent hands from perspiring. A. Use the following pre-

scription:

B. Acid tannic........ .. ceererereeiieea, Dij.
Aquarosal........ vt eeaenesaaas vereess BBB.
Spt. Vin. Rect......... @ eeeeeseniacannan % iiss
B X0 L 1, . &iij.

M. S. Use as a wash, each night and morning with a
soft sponge. The skin should be thoroughly cleansed
with soap and warm water and carefully dried and then
apply the wash as directed.

(7) J. P. E. writes: I have been troubled
for over a year with pimples on my face, what can I
do to getrid of them? I have been taking medicines
for nearly three months and find no change. A. The
pimples are probably an affection known as acne. They
are of no consequence except for the unsightly appear-
ance which they cause. They are exceedingly com-
mon among young people, and almost invariably cease
to show themselves at the age of 20 to 22. Medicines
have of course been tried in every available form both
external and internal, for the beauty of a smooth skin
is too universally prized to allow any neglect of care.
But they are of very little service, as the best authori-
ties all agree. Remedies are advertised continually;
have nothing to do with them; they willdo youno good,
and may, on the contrary, injure the skin seriously. For
full article on this subject see SUPPLEMENT, No. 542.

@) S.T. B. asks: What material "and
process to use in order to give the final or black finish
to lenses? A. The finest jeweler’s .rouge on a pitch
lap. Vienna lime is used by some for the last finish, in
the same manner as the rouge.

9 A. A. G.—The soot indicator is
used as an indicator of electric currents or of the va-
riations in the intensity thereof. A strip of paper
blackened with soot is used to receive the indications,
whence its name is derived.

(10) A. H. asks: If it were practicable
to use rods of pure iron as carbons in an electric arc
lamp, what would be the color of the light? If black
oxide of iron was made into rods (as the present car-
bons are) and used as carbons, what would be the color
of the light? A. The light from metallic electrodes
would not be so intense or so blue as from carbons.
but would resemble it in most respects, The arc would
be made very long. The metal would impart no color
that would be noticeable. Magnetic oxide has such
high resistance that it is hard to see how it could be
successfully used for electrodes. If this trouble was
surmounted, it would offer further difficulty on account
of its fusibility. It would give a long arc similar to
that given by metallic iron.

(11) E. A. H.—One of the simplest and
best methods of rendering the basement walls of a
building damp-proof is to construct on the outside
an area wall so that the earth does not rest directly
against the main wall of the house, but only
against the outside wall or casing of the area. To
form such an area, build a wall half or one brick thick
parallel to and some 2 or 8 inches from the main wall,
and form at the bottom a channel or gutter connected
with the drains, so that any moisture or water finding
its way in through the outer casing may be conducted
away and will not therefore penetrate into the building.
Thoroughly ventilate the areas by means of air bricks
or other suitable connections with the outer air, and
connect with one another by making through connec-
tions underneath the fioor joists. Be very careful that
the main wall is laid on a good and efficient damp
course. The top of the space between the area and
main walls may be covered in all around the building
with bricks—ornamented or otherwise, as preferred—
on a line just above the ground.  Another plan of
effecting the same object is to dispense with the area
wall and in building the brick work to cover the
whole of the work on the outside with a thick layer of
bituminous asphalt. The plaster on the inside is in
this case often rendered in nearly neat Portland
cement.

(12) H. T. H. asks for a near relative
standard amount and size of wire on armature and
fields of any dynamo using two ficld magnets. A. You
may figure on obtaining 14 to 49 watts (volt ampere)
per pound of copper wire. Any size may be used to
produce varying relations of potential and quantity.
Edison uses copper bars on the armatures of his large
dynamos.

(13) C. W. H. asks : How is the gilding
done on watch plates and wheels to produce the color
and finish, as they are when new ? A. After plating
with gold, using the regular solution (cyanide), immerse
in a mixture of :

Copper sulphate.............8 parts by welght

Verdigris...o....... . . ‘e

Ammonium chloride......... oo e
Potash nitrate... .... ceerees L
Aceticacid ............... W o

Use solids in powder. After dipping, heat the articles
on a plate of copper until they turn dark or black,
and then treat with concentrated sulphuric acid. Or
instead of above mixture use:

Alum....cooiiiiienes cnnnen 8 parts by weight.

Potash nitrate.. 6 ¢ s

Zinc sulphate. .

Sodium chlonde ..
Use as a paste; coat articles w1th it, heat on iron plate
until they turn black, and wash with cold water. 2.
What is the process used to plate silver on iron or
steel, such as table knives, for instance? A. After clean-
ing steel with greatest care, plate with thin adherent
coating of copper, and silver plate on that. 3. What
would be the power of an electric motor made with
six ten-inch permanent magnets and a 12 by 4 inch
armature wound with three pounds of No. 14 wire and
12 gravity batteries? A. Probably not over iz to
135 of a horse power.

(14) J. D. asks: 1. In making the dy-
namo electric machine in SupPLEMENT, No. 161, three
or four times larger than the description there, should
the wire be also increased in thickness? If so, in
what proportion? A. Increase the size of wire in sgme
lineal proportion, i. ¢,, if machine is twice as large; use
wire of double diameter. Thia is a general rule only;
the thickness of wire for any machine would depend on
the class of work it was to do. 2. Is soft gray iron
best for -both armature and magnets? A. Soft gray
iron is the best kind of cast iron for the armature and
magnets. 3. In making carbons desrribed in ScIEN-
TIFIC AMERICAN, April 10, which would be the best—
coke or gas retort carbon; and would it be as good as a
pure carbon plate? A. In general terms, the purerthe
carbon, the better. Coke we should give the prefer-
ence to. It would be difficult to pulverize retort car-
bon sufficiently. 4. Could a wire be cast in it that
would make a good connection? A. You eould not
cast a wire in it. You could drill and recam a slightly
conical hole in its top, and force in a tapering plug
with wire attached, or dip top of carbon in melted
paraffine, plate it with copper, and clamp wire to that.
5. Are the carbons in the arc light made in this way?
A. Arc light carbons are in general terms so made, but
with differences in detail. Coal tar is sometimes used
instead of sirup. In- igniting the carbons, they should
be covered with carbon or coke dust and protected from
the air.

(15) M. B. asks how to connect a wire
to & chloride of silver electrode. A. Melt the chloride
of silver, and cast it in a mould around a fiattened sil-
ver wire.

(16) J. W. W. asks: Can I deposit iron
with- the batteries, and how? A. You cando so by
following method, as used in nickel plating. Dissolve
clean iron wire in hydrochloric acid, using enough
wire to leave a little undissolved. Then for every 60
parts of iron dissolved add 55 parts ammonium
chloride, and a little glycerinemay be added. Consult

H. Fontaine, Electrolysis, price $3.50, which. we can
furnish. - 2. How can I make an electro magnet
capable of raising about 200 pounds from a distance
of 6 inches from the poles, and how many gravity
cells will' I require? A. You would require a magnet
of enormous power. Thirty or forty gravity cclls
might run it. Your only practicable way would be
to extend the pole pieces and have the armature play
between them, or to use a hollow core or axial magnet.
Sée Du Moncel on Electro Magnets, price 75 cents,
which we can furnish; also SCIENTIFIC AMERICAN,
February 18, 1886.

(17) J. N. asks how to become an elec-
trician. A. Try to get employment at any terms in
some neighboring electric light factory or plant, and
read standard works on the subject. A good course
in the subject at college, as at Ann Arbor, Michigan.
or Cornell University, Ithaca, N. Y., would be of great
value.

(18) J. F. M. says : I wish to know how
to fix a piano cover.
on the outside with a green fiock. Now, I wish to
flock itagain. What must I use, so that it will still
be pliable? A. Coat the surface with a glue, made by
dissolving pure rubber in benzine, and while tacky,
npplyo the fiock.

(19) M. J. asks concerning weight of hay.
A. According to Haswell, loose hay weighs 5 pounds
to the cubic foot; pressed as in stack, 8 pounds; close
pressed as in bale, 12 to 14 pounds. Hence, for hay in
stacks you should allow about 280 feet for a wagon load
of 450 to 500 cubic feet, because in its transfer to the
wagon it will be- considerably lightened.

(20) T. H. H. says: I observe that
some at least of the ordinary batteries, with induction
coil, for medical use, represent the secondary or in-
duced current as having definite polarity like the
primary. Is this not incorrect, and is it not a ‘to
and fro current, or is there a modification made of
it? A. Its polarity varies, constituting a * shuttle cur-
rent.”” 2. In what respect, if any, is the induced cur-
rent alluded to different from that from a magneto-
electric machine? A. It is the same in general as to its
effects, but possesses more quantity and less intensity.

(1) J. B. B. asks: 1. Is the use of brass
spigots in drawing beer or porter injurious. If so, what
would be the best kind to use? A. They have been
condemned by good authorities, and lining with block
tin is recommended. 2. Cannot ale or stale beer be
““doctored ” in such & manner as to be palmed off for
porter? If so, how? Is quassia bark and caramel ever
used? A. Weare not authorities on ‘‘doctoring.” 3.
Are there not substitutes for malt, in the manufacture
of ale, beer, etc.? Isrice ever used? A. Glucose is a
substitute for malt. Rice malt may be used.

(22) J. W. P.—We are not familiar with
the exact formula of the laryngeal lozenges you ask
about, but Wistar’s cough lozenge, which is of the same
character, is prepared by mixing gum arabic, extract of
licorice, and sugar, of each 214 ounces, powdered opium
1 drachm, oil of anise seed 40 drops, for 60 lozenges.
One, three or four times a day.

(@3) W. L. J.—Flowering plants may
be kept over winter by packing theirroots in a box
of sand in a cellar; bulbs, by hanging in bunches in a
cellar.

(®4) C. N. Y. writes: I have a marble
statue torepair. It is 3 feet high, and the feet arebroken
off. Can you inform me of a good cement that I can
cement it with, or what do they cement marble together
with? A An excellent cement for your purpose
can be made by adding to 1 pint of skimmed milk 14
pint of vinegar. Mix with this the whites of 5eggs
well beaten; then sift in with constant stirring sufficient
powdered quicklime to form a paste.

@5) J. W. G.—The water of condensa-
tlon in steam pipes can be returned to the boiler only
by gravity, which requires that the water line in the
boiler should be below the level of the coils or pipe
work. This is common practice in steam heating.
The exhaust from the engine can only be partially re-
turned to the boiler by an exhaust injector (a newde-
vice). The water from steam heating pipes below the
level of the boiler can be returned to the boiler by a
device called a ‘“‘return steam trap.”

6) J. P. D. asks (1) the kind of iron
that should be used in the construction of spoke wheels
for a light hand car. A. Make rim and hub of cast
iron with wrought iron spokes (5 round iron notched
and headed at each end) laid in the mould. Make the
frame of wrought iron and wood. 2. Which is best to
propel a hand machine—a chain belt, such as is used
on trycicles, or ordinary cog wheels? A. Flat link is
best.

(@7) C. 8. 8. asks whether annealing
boiler fines is an injury or not. A. Boiler makers some-
times anneal the ends of tubes for one or two inches
when they are found to be brittle. The practice is not
recommended. The trouble of split ends often arises
from boring the holes in the tube sheet too large. An-
nealing the ends softene the iron, increases the scale,
aund shortens the life of the tube at the points that it
wears the fastest.

(28) Inquirer asks (1) what chemical
preparations will render fabrics fireproof or incombus-
tible. A. You will find several recipes for rendering
fabrics incombustible, in the SCIENTIFIC AMERICAN
SuPPLEMENT, No. 245. 2. If asbestos is soluble, and
if so in what proportion. A. There are several varie-
ties of asbestos, none of which are entirely soluble,
but some of them are slightly acted upon by the
stronger acids.

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

J. M. H.—The specimen has the appearance of being
pipe clay. On account of the nearness of excellent
qualities of clay in New Jersey, it would have no com-
mercial value in New York. Nothing positive as to
its application conld be given unless it was first

© 1886 SCIENTIFIC AMERICAN, INC

It is made of rubber, and coated

tested in a potter’s kiln.—A.B.—The specimen appears
to be infusorial earth, and is useful in polishing metal
surfaces, etc. It would be impossible to find a mar-
ket for it in any city, as the supply already exceeds the
demand. Itis well known under the trade name of
electro-silicon. J.S.—The rock is simply limestone.
It leaves little or no residue on treatment with acid.

INDEX OF INVENTIONS

For which Letters Patent of the
United States were Granted,

May 11, 1886,

AND EACH BEARING THAT DATE.

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

Aging liquors, apparatus for, S. G. Cabell
Air compressor, hydraulic, J. N. McLean..
Air heating apparatus for drying rooms, J

McCann..... evesesesctessssnses ceeeeeesnnanceenass. 341,601
Alarm. See Burglar alarm. —
Amalgamator, J. W. Van Brocklin............. eee.. 841,863
Ammoniacal liquor, apparatus for concentrating,

O 0 11 - | .. 341,578
Bags, etc., holder for, Barnes Edmonds. eee. 341,545
Baling press, P. K. Dederick eee..841,559, 341,560
Band cutter’s platform, I. 8. Carolus .. 841,551
Bar. See Boring bar. Car draw bar.

Barber’s register, K. I.. Comes......c.cccveviiiiiennns 341,656
Barometer for indicating firedamp, R.v. Walcher-
Uysdal.. .. 841,822

Barrel trimming machine, A. Kirchner.. .. 341,581
Bearing for vehicles, ball, G. A. Parker.
Bed bottom, spring, A. F. Miller....
Bedstead. folding, G. W. Bisbee..
Belting, machine, W. L. Teter..
Bevel, carpenter’s, W. T. Kelly.
Bicycle, B. S. Whitehead......
Bicycle saddie, R. Bean..........
Billiard table leveler, F. HimeS.....cceeeu...
Binder. See Grain binder.

Bird cage protector. W. S. Armstrong..............
Blind for windows, folding, A. J. Arthur..
Blind, inside, A. J. Arthur..
Blind, window, A. J. Arthur
Block. See Educational block. Keel block.

Blotter support, H. C. Goodrich.............. ceeeeo. 341,804
Board. See Ironing board. Washboard.

Boiler. See Steam boiler.

ceeennns 341,481

341,540
341,542
.. 841,541
.. 841,643

Boiler furnace, J. B. Archer......... 341,623, 341,626, 541,628
Boiler scale, fluid for removing, J. N. Pirrong..... 341,686
Bolt. See Door bolt.

Boneblack drier, Newhall & Colwell........... . .. 341,497

Boot or shoe uppers, manufacture of, H. S. Cush-

Boots and shoes, tool for repairing, Shayler &

D = ) T 341,511
Boots and shoes, attaching shank buttons to, R.

Thompson. 341.821
Boots and shoes, seam stay for, T. E. Woodley.... 341,864
Boots, making felt, H. HySON......cccovvveerreninnns 341,659
Boots or shoes, tack driving mechanism for last=

ing, R. Ashe... . 841,828
Boring bar, H. Otto..... . 341768
Boring machine, J. Swan.. .. 341,520
Bottle stopper, J. M. KerIT....ccvuuieiieiiinens ... 841,660

Box. See Paper box.

Brake. See Derailment brake.
brake. Wagon brake.
Brick machine, . Hartings........cccce0euanee ceeeen
Bridle, harness, L. H. Hillis.. .
Bridle winker, E. R. Cahoone

Buckle and chain supporter. back band, R W.
Stevens... ...ciiiiiiiiiiiiiiiiiiiiiei e ... 341,516
Buffer, R. P. Garsed. .. 841,568
Buoy, automatic signal, E. E. Mann....... .. 341,671
Buoys, adjustable reed for signal, E. E. Mann..... 341,670

Hose carriage

Burglar alarm, K. Cross........cceeveeee vevenes .. 841,460
Burnishing machine, W. O. Way.. .. 341,524
Button, T. J. Winans............... . 341,632

Button, cuff or collar, 8. C. Scott... .. 341,510
Cane, etc.. extensible, A. H. Allen... .. 341,715
Cans, filler and faucet for, H. J. Vogel.............. 34],788

Car and locomotive frames, horn plate for, S.

) 0. N cesecscnnsen 341,802
Car, cable, C. Mousley .. 841,764
Car coupling, J. C. K. McCauley.....cccvvuueeerennns 841,492
Car coupling, E. F. Pendexter..........ccoeveauneen 841,684
Car coupling, J. D. Ripson....... .. 841,857

Car coupling, Rivett & Macfarlane.. .. 341,508
Car coupling, J. T. Wilson. .c.ccceuviveiiinniinnnnn. 841,711
Car draw bar, G. H. POOT.......cocvvvirnecnnncss eeee. 341,601
Cars, grip for cable motor, H. B. Whittaker. .. 841,528
Card engine, J. A. BradshawW................ .. 841,443
Carriage, baby, C. M. Banks........ .. 341,84
Carriage top former, J. F. Kirkland..........cce0tes 341,662

Carrier. See Cash and parcel carrier. Cash car-
rier. Hay carrier.
Cart, Adumping, M. Conrad......cceeevenniieecens oos
Cart, road, O’Brien & Schmedlen
Case. See Medicine case. Pipe case.
Cash and parcel carrier, P. Boland
Cash carrier, S. W. Barr............
Cash carrier, vacuum, S. W. Barr....
Centerboard for vessels, swinging, J. A. Deermg 841,643
Chain link, ornamental, H. H. Kelly 841,580
Chimney protector, J. H. Bailey....... .. 341440
Chuck, truck brass, H. Otto.. . 841,767
Churn, Wehmeyer & Alford. . 341,525
Cider press, J. Fancher.

Cigar bunches, machine for making, J. A.C. John-

.. 341,807

Cigar bundling machine, M. Kinports.............. 341,487
Clamp. See Flooring clamp. Trunk clamp.
Cleaner. See Window cleager.

Clock and clock system, electrie, J. E. Carey....... 341,449
Clock, electric pendulum, K. & O. Haenichen (r).. 10,720
Clocks, winding and controlling system for elec-

tric, J. B. Carey..coc.e cveeriannns eereesieiinees 341.450
Clothes wringer, C. K. Stinson......... e . 341,819
Cocoa, method of preparing, P. Lobeck.. . 341,759
Collar or cuff, Gates & Sargent....... 341,742
Collar or cuff, V. H. Rothschild....... . 841,606
Collar pad fastener, horse, C. V. Bauer........ eeee. 34,719

Coloring or waterproofing: compositions, machine
for coating textile materials, etc.. with, W.T.

TAVIDEStON...uvuunnieiiiiiiiiiiiiiiieiieetenenans 341,758
Combustion, apparatus for promotlnx, W. Oli-

...................................... eeiee... 341,680

. 341,701

hine. 8. H. -+

Corset shaplng .. 341,713, 841,774
Cotton scraper, G, W, Randolpb.......... cereens.. 341,688
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Coupling. See Car coupling. Thill coupling.
Cultivator, hand garden, W. S. Shull..... . 841,512
Curtain roller, spring, J. P. Gaszner. . 341,648

Curtain stretcher, A. P. Bohlinger..
Cutter. See Paper cutter. Plug cutter.
Derailment brake., S. H. Harrington...... .........

. 841,634

341,573

Digger. See Potato digger.

Dividers, parallel, C. Albert.. . 841,714
Door bolt, E. O. Ladd 341,489
Door 10ck, U. Caron ....covvvveniiiieniieennnereennnns 841,728
Doors, stay roller for sliding, F. P. Coleman....... 841,640

Doubling machines, stop motion for, J. & J.
Nightingale....... civeiiiiiiiiieinneennnnnes ... 341,597

Draw hoop, A. Hoke . 341,845
Dredge machine distributer, H. G. Reeder. . 341,608
Dredger, H. B. Angell 341,589

Dsedging bucket, C. A. Morris...
Drédging machine, J. Thompson.

Drill machine, J. C. Muirhead 841,813
Dry earth or carbon closet, portable, G. H. Ellis.. 341,464
Educational blocks, S. G. Kenyon... . 341,754
Egg beater, W. H. Silver.......... . 341,697
Electrical switch, S. Bergmann . 341,728

Elevator. See Hod elevator. Water elevamr

Elevator, M. W. Clark........c.covive vvvennnnnnns .. 341,639

Engine. See Carding engine. Gas engine. Ro-
tary engine. Steam engine. Traction en-
gine.

Evaporating apparatus for saccharine and other
jucies, J. Guardiola.............oiiiiiiiinnnn...

Evaporating sugar solutions, process of and appa-

ratus for, 8. M. Liflie............ ceviniiinannnns 841,669
Evaporator and air moistener, G. Russell.......... 841,817
Exercising apparatus, electrical, W. T. McGinnis. 341,593
Extension table. etc., 8. Leschziner................. 341,585
Fabrics, apparatus for drying and oxidizing, wov=

en, C. R. Preibisch......cccouviuiinenienen cennnns 341,769

Fabrics, machine for dressing cut pile, J. Wor-

. 841,787
. 341,840
811,590

Farm gate. Fox & Richey.
Farm gate, J. B. Martin...

Farmers’ impléments, show rack for, A. Roeseler. 341,693
811,476

Kaucet and filler, can, J. Greuloch, Jr
Faucet, cistern, J. N. Carver..
Faucets, adjustable measuring chamber for, A.

W. Straight........ ... coooeiil e e 341,518
Fence machine, T. F. Vandegrift 311,706
Fence post, G. Craine . 34179

Feuce wires, tool for clmehmz, H. E. Lambert.... 541,665
File, paper, C. Husted ... 311,482
Filtering cistern or vat, C. C. Gilman . 841,649
Filtering material, C. C. Gilman.. . 341,651
Filtering well or reservoir, water, C. C. Gilman.... 341,650
Fish, machine for cutting, J. J. Peard . 841,682
Flanging machine, J. O’Brien.... . 341,598
Flooring clamp, L. G. Welch. . 341,708
Fodder clamp, P. S. Rich . 341,770
Frame. See Stock or hay frame.
roving frame.
Furnace. See Boiler furnace.
Fuse, electric shell, E. I.. Zalinski..............c.... 341,536
Gauge. See Gas test gauge. Slitting gauge.
Gas and steam generator combined, J. B. Archer. 311,625
Gas, apparatus for manufacturing, H. C. Rew..... 341,506
Gas, apparatus for manufacturing illuminating,
BN S 8 T -3
Gas engine, Andrew & Williams
Gas holder, portable, G. M. Stephen...
Gas lighter, automatic'electric,J. Finck.
Gaslighting apparatus, electric, J. Finck.
Gas, manufacturing illuminating, J. B. Arche:
Gas or vapor, apparatus for generating, J. B.

Stubbmg or

. 841,717
341,566

Gas pressure regulator, C. H. Baker.....
Gas pressure regulator, Sauer & Sievern
Gas test gauge, E. P. Gleason
Gate. See Farm gate.
Gate, T. W. Edrington
Gate, J. Hughesdon

‘Water gate.

.. 341,645
.. 341,849
GenerAtoY: ®See (3as and steam generator. Steam

generator.

Glass, étc., furnace for melting, J. Pedder (r). 10,728
Gold washing apparatus, 8. 8. & C. L. Heller.. 341,750
Grain binder, W. Marshall 341,589
Grain separator, C. C. Murphy 841,814
Grinding mill, F. Beall........ 341,546
Grinding mill, Russell & Phelps.. 341,818
Grinding mills, feed regulator for, W. P. Allen.... 341,439
Guard. See Loom shuttle guard.
Gun, breech-loading, D. W. Jansen, . 341751
Gun wad, H. W. Libbey......c.ceovveiianennns 341,586
Guns, carriage for machine, B. G. Parkhurs 341,499
Hame fastener, J. R. Kinsley... . 341,755
Hame fastener, W. W. Pearce . 341,681
Hame fastener, metallic, A. L. Geer .. 841,743
* Hammer, C. J. Grellner 841,474, 341,475

Hammock spreader, O. H. Buckley................. 841,793
Handle. See Saw handle.
Harness attachment, K. F. Rice ... 341507
Harness, back pad for, J. P. Miller ... 341,495
Harness 100p, E. Barnard.......ccovevvuiiennaneens 341,717
Harrow, W. Carleton .. 841,451
Harvester, grain binding, L. Miller.. 341,676
Harvesters, sheaf carrier for, J. V. Leydig......... 341,668
Harvesting and binding machine, grain, J. F.

AOD.ccueieesonncescessnncrosscnscasarannee 341,842
Hat sweat, J. K. Upham 341,616
Hatchway, W. Bardsley 341,632
Hay carrier, T. 8. Davidson... 341,642
Hay rake, horse, L. StOW......c.ccovvueennn. 841,517
Heat or cold to the body, device for applying, J.

Leiter.....cooviiiiiiiiiiiiiiiiiiiiiii .. 341584
Heating apparatus, steam, P. H. Inman (r] 10,721
Heel burnishing machine, Dion & Kelly . 341,799
Heel counter machine, I.. Cote . 341,459
Heel nailing machine, F. F. Raymond, 2d 841,689
Heel trimming machine, B. Gallagher... 341,803
High and low water alarm, electric, E.

lips. . 841,694
Hitching post, I1. I1. Koeller... . 241,488
Hod elevator, F. W. Keys 341,486
Holder. See Paper bag holder. Pencil holder

Pillow sham holder. Rein holder.
Holdfast, friction, E. G. Parkhurst......... ........ 341,500
Hook. See Check rein hook. Snap hook.
Horse blanlset, A. M. BOYer..v.:..cccvevnnnnn. . 341,635
Horse detacher, 8. M. & C. A. Teeter 341,610
Hose carriage brake, P. J. Cooney ... 841,455
Hose carriages, stop for reels of, P. J. Cooney.... 341.456
Hose coupling and hydrant attachment, J.

400 ) 1Y . 341,718
House. portable, E. Densmore. 341,735
Hub, wheel, J. M. Sweet...... . 841,861
Hydrant, P. P. Quirin........... . 841,687
Hydraulic motor, B. F. Cooper. . 341,132
Index for books, J. F. TrOW....ocvvverennnnnnnnin. ... 341,782
Inhaler, W.C. WilSOD......cooiiiiiiiiinniininnn o0t 841,712
Iron. See Sad iron.
Ironing board, Cross & Stout...................iceee 341,797
Ironing machine, I. F. Jacques.....iccoeeveeneannnns 841,484

Joint. See Rail joint.
Keel block, lignid bedded, F. C. Lang.....«c.. ... 841,582
Knob, door and bell, H, Berghauer... 81,442

[T TR PR R

‘Mechanical movement, J. E. & J. W. Adams

T. A. Edison..

Ladder, step, S. Wright...
Lamp, incandescent electric,

.. 841,585
. 341,644

Lamp, incandescing electric, T. A. Edison.. . 841,849

ILamp, incandescing electric, L. Stieringer.... . 841,78

Lamps, holder for incandescent electric, L. G
WOOIleY.. tv ceviritniiiiiiiieieerantesresnnencens 341,620

rLamps, safety valve attachment for, E. W. Ingle. 341,483

Lamps, shade ring for hanging, C. A. Kinney. . 341,661
Lantern, signal, Morgan & Mann........... . ...... 341,762
Last block fastening, E. S. Hay.. ... 841478
Latch, reversible, J. Hill . 341,805
L.evel, ditching, E. Reichenbach .. 341,690

Lock. See Door lock. Seal lock.
Locking a series of drawers or doors, device for,

Looms, shuttle guard for, C. Hahlo et al.. ..... oo 341571
Machinery, reversing mechanism for, J. S. Mas-
terman....  ...occiiiiiiiiiiiiiiiiiiiia, 341,491
Mail crane attachment, O. P. & C. M. C. Williams. 341,618
Manure spreader, D. B. Merrell..........ccceuueeeenn 341,493
Mashing, apparatus for preparing grain for, H.
X e evaees evenesnseseesenesncennessnennans 811,501

841,809
341,810

Match making machine, L. Kittinger....
Matches, method of making, L. Kittinger.

‘Measuring and winding cloth, machine for, E. J.

BenediCt......cciiiiiiiiiiiiiiis ceiiiniinnans .. 841,722
Measuring device, tailor’s outline, J. 8. Hand..... 341,572
Measuring vessels, alarm attachment for, A. Dag-

7 N . 811,841

811,438

Medicine case, F. C. Zanetti. 841,621

tor..
Meter.
Mill.

See Water meter.
See Grinding mill.
Mining cages, etc., safety stop for, J. W. Terman. 341,522
Mirrors, transoms, etc., pivotal support for, O. P.

Sawmill.

Breithut.....cooviiiins tiviiineieeienneennns .. 841636
Motion,devicefor transmitting, G. R. Mitchell.... 841,5%
Motor. See Hydraulic motor.
Motor, E. B. Benham..................
Nail machine, L. J. Hirt...........
Necktie fastener, C. H. Wilmarth

341,828
341,658
811,631

Nut lock, J. B. Fluette. . 341,469
Oiler, loose pulley, C. W. Eckerson........... 341,738
Oven, gas heated baker’s, W. H. Thompson........ 841,615
Packing for glass gauge tubes, W. H. Bray........ 341,444
Packing for surface condensers, tube, D. B.

Paint composition, dry, G. W. L. Marsden.
Paint, mixed, J. H. Hollen................
Paint, mixed, J. C. Mallonee.. veen
Paint, mixed, G. W. L. Marsden........ . .
Paper bag and making the same, S. Bayle. .. 341,720
Paper bag holder, Hitchcock, Jr., & Winternight.. 341,806
Paper box, G. D. Seib......cciviiiiiiiiiiiiiin, 341,859
Paper boxes, etc., machine for cutting, H. D.

Stimson
Paper cutter and stamper, combined, A. Brown... 341,446
Paper fixture, toilet, S. Wheeler................ Le.. 341709
Paper from electricity, freeing, J. M. Arnold...... 3417
Paring and coring machlne, fruit, T. Spedding.... 841,514
Pencil holder, B. F. Eshelman............ .....ce. 841,800

Photographic sensitive paper, roller for, E. B.
Barker .. 341,633
Pile driver, steam, A. J. Dupuis.... . 341,837
Plllow sham holder, J. W. Beatty................... 341,441
Pipe case, lead, A. Kohler....... .. 341.668
Pipe hanger, H. A. Otto et al .. 341,765
Pipe wrench, H. Newton.. .. 841,815
Planter, F. E. Cherry...... .. 841452
Planter, Hardison & Bowman. .. 341,747
Planter, corn, Jocrdan & Cole.. .. 341752
Planter, cotton, corn, and pea, R. M. Reaney...... 841,506
Plants, implement for weeding and thinning, L.

L2 = 1)) el 841,844
Platform. See Band cutter’s platform.
Plow, G. M. RAIMSEY..c.uveirerinrreineennerinnennnnns 341,504

Plow, cumbined sulky and gang, W.C. & D. R.

Plow, sulky, S. W. Barr.....ccooeeiiiiines veveennnns 341,118

Plug cutter, D. W. Fouts .. 341,646
Pole tip, carriage, N. E. Springsteen. . 341,698
Post. See Fence post. Hitching post.

Potato digger, M. I. Conderman............... ceeeae 341,454

Press. See Cider press.
Printing and folding machine, combined, J. L.

P L 1 DR .. 341,740
Privy vault and water closet, L. Cornuelle. .. 841,458
Pump, air, P. Clerc.... «.coivveeeiecrniniencennns . 341,453

. 341,637
.. 341,756
. 841,829
341,567

Pumping and drilling ma,chme, A. W. Carnahan.
Punch. ticket, D. M. Kirkpatrick
Rail joint, J. W. Buck..
Rail joint, C. Fisher...

Rails, rolls for reworking old, Williams & Raida-
T T 341,529, 341,530
341, 699

Railway, H. L. Stillman.......ccoeeeiviiieeierenennens
Railway signal, W. W. Le Grande
Railway signal, H. B. Potter ..
Railway signal apparatus, H. Roser................
Railway signals, electric alarm for torpedo, H. F.

Railway track crossing, F. J. Hoy
Railway train signal, J. A. Miller.
Railways, road bed or rail support for, R. M. Hol-

.. 341,575

Rake. See Hay rake.

Reaping machine, self-binding, C. L. Hensley..... 341,657

Refrigerator, A. R. W. Gottschalk.................. 341,472

Register. See Barber’s register.

Regulator. See Gas pressure regulator.

Rein holder, A. E. Bussell........coovvvvvnnnnns s 841,832

Rein hook, check, B. A. Dénnis........caceeeuiiennns 341,561

Revolvers, ejecting mechanism for, Silver &
Kletcher.. .. 341,696

Roads, machme for making, repairing, and clear-

ing, G. W. Taft
Rocking chairs. attachment for, W. 1. Bunker....
Roll dressing machine, W. M. Ferry .. 341468
Rolling I-beams into plates, W. H. Graham........ 341,569
Rolling I-beams into plates, rolls for, W. H. Gra-
.. 341,570
Rooflng, metallic, W. H. Carruthers................ 841.883
Roofing sheets, machine for preparing, J. M,
‘Whitlatch .. 341,527
Rotary engine, C. P. Jurgensen... .. 841,850
Rubber battery cells, manufacture of, J. ar-
. 841,562
341,619
.. 341,568
. 341,731

841,609

. 341,448

Sadiron, E. 0. Wood .
Safes, lock spindle for, J. Dye:

Sash balance, R. Clarke........ .
Sash cord fastener, T. Morton .. 341,496
Sash fastener, A. Cary....... . 841,688

Sash fastener, E. S. Cory . . 341,557
Saw and other similar blanks, machine for cumng

teeth upon. J. A. Dicus..
Saw handle, B. H. Ten Eyck.

Sawmill, cirzular, J. P. Moore

841,703
. 341,678

Saw tooth, E. J. M. Becker.... 341,789
Sawing stumps, machine for, A. Leitelt......... <. 341,667
Seal lock, Powers & WilkeS.....coiiiinaiannananinnes 811,502

341,779, 341,780
in...... 841,600
841,860

Seal lock, R. M. Sully.....eee0...
Secondary battery or accumulator, J.
Secdndary or storage battery, C. Sorley............
Separator. See Grain separator.

Sewing machines, trimming device for, J. Bige-

JOW. ettt e 341,790
Sewing machines, trimming device for, S. Bor-
70 N 341,726

Sewing machines, underbraider for, S. Johnston.. 341,485
Shackle, spring, H. Timken... .. 341,781
Shield, cashier’s, O. 8. Scott... . 341775
Shutter fastener, A. C. Wolfram.. 341,533
Signal. See Railway signal. Railway train sig-

nal.
Sled, bob, A. Newstrom.
Slitting gauge, S. Hargrave, Sr..
Slubbing and roving frame, Higgins & Whit-

worth.. ... 341,574
Snap hook, L J. Bristol . 341,445
Snap hook, D. M. Seaman.... 841,608
Sounds, instrument for transmitting vocal, C. J.

841,679
341,477

Spinning and twisting machine, W. Baird..
Spring heads, blank clip for, E. J. Hess
Stamp, printing, A. H. & J. H. Rogers....
Starch, laundry, W. H. Midgley (1)....
Steam boiler, W. M. Ferry..:
Steam boiler, E. Heitmann.. 841,749
Steam boiler, H. H. Thornton .. 341,705
Steam boilers, high and low water alarm for, W.
...... ceeeenene... 841852
341,549

.. 341,479
. 341,171
. 10,122
. 311,564

Steam engine, W. Brown
Steam engine, C. C. Worthington.... ........ 341,534
Steam generating furnace, W. M. Fuller. .. 341,470
Steam generator, G. L. Allen............cceeuvvnnnns 341,716
Steam generator, M. E. Beasley. .. 841,721
Steam trap, J. H. Blessing... 341,548
Steam trap, F'. B. Eastman. 341,737

Stock or hay frame, J. T. Carrington «............. 341,729
Stocking, sock, slipper, boot, or shoe, woolen or

felt, B. ROOS. ... eveerrreririnanernrnencneennns .. 341,772
Stocking supporter, T. White. .. 341,710
Stone sawmills, sand feeding mechanism for, J.

Peckover.. . .. 841,683
Stool, A. C. Haynes.... «..ceeevueee . 841,748
Stopper. See Bottle stopper.

. 341,783

Stove grate, G. M. Cooper................ .
. 341,789

Stove, hydrocarbon vapor, M. G. Fagan

Stoves, fireback for, J. W.Keyes.............oeuueet 341,851
Streets, crosswalk for, Maguire & Billings......... 341,490
Switch. See Electrical switch.

Syringe, R. Parker ereereraees 341,855

Table. See Extension table.

Tanning process, F. Latulip . 841,583

Target, collapsible flying, G. L. Eason . 341,463

Telegraph, printing, C. L. Healy............. 341,655, 341,656

Telegraphs, transmitter for printing, C. I.
Healy...cooovvviiiiiinnns oen 841,654

Telephone transmitter, E. H. Johnson.
Thill coupling, L. German
Thill coupling, 8. 8. Taylor........ . 841,521
Thill support, vehicle, Sweeny & Womer ... 341,820
Tobacco in bags, machine for packing, H. R.

341,579
. 841744

Corkhill....ooviiiiiiiiiiiiinees . 841,457
Tongs, crucible, J. B. Green. . 341478
Tongue support, G. A. Marvin... . 341,854

Tongue, wagon, R. H. Branch........ . . 841,791
Tool, hand, J. F. Krayer . 841,664
Torpedoes by electricity, method of firing, K. L.

Zalinski 341,597
Toy, J. H. Burns........coe.et . 841,831
Traction engine, L. C. Taber.......... . . 341,702
Trap. See Steam trap. ’
Trestle, B. J. HOOPET...oovvvuitrreeresreesensnssnne 341,847

Trousers, shield for the knees of, B. 'T. Olcott...
Truck and bag helder, combmed A. 8. Fisk.. . 841,141
Truuk clamp, H. Rice......ccoovvvviiiennnnnne. ... 341,604
Tuning gauge for stringed instruments, A. M. D.

Home

. 841,599

1T R 341,513
Type writing machines, ribbon inking attachment .
for, L. Bailey...cooovviviiirienniiriennnns ereaenae 341,630
Umbrella and parasol, A. Sydenham veeo 341,862
Umbrella or parasol, J. H. Davies.. . 342,754
Valve, balanced, E. B. Benham.... . 341,821

Valve, gas pressure regulating, L. Shook. . 341,776
Valve, steam engine, J. Richards. . 341,691
Vapor or gas, apparatus for generating, J. B

841,629
Vehicle runner, J. Faucher.... . 341,467

Vehicle, self-propelling. Russell & Obenchain..... 341,858
Vehicle, two-wheeled, T. H. Brown. .. . 341,447
Vehicle, two-wheeled, C. Buckel 841,830
Velocipede, T. J. de Sabla. . 341,736
Velocipede, E. G. Latta.... 341,611
Ventilator. See Window ventilator.

Venting and draught tube, combined, Collins &

Weatherhead......ooovviieiriiieiiiiiiianiinnnnns 341,655
Vessel for domestic purposes, metallic, T. Burk-

1T 341,794
Vessels, anti-frictional chock or leader for rig-

RINg Of, L. DYer..cciiiiiiiiiiiiiiiiiininninnnnnnns 341,838
Wagon brake, J. Pickersgill.. 341,685

‘Wagon, dumping, R. A. McCauley... .....cccoeunnn 341,592
Wagons, transom plate for, Wachholz & Behrens. 341,707
Washboard, C. Everts 341,465
Washing machine, L. F. De Voe

Washing machine, J. Robinson.............. 341,692
‘Watchmakers, bushing punch for, G. Goegge . 341,652
‘Watchmaker’s screwdriver, C. H. Lucas......... ... 341,812
Watch protector, rubber, G. B. Gardner............ 341,647
Watch, stem winding and setting, C. V. Woerd.... 841,786

Water, apparatus for purifying, I. B. McCormack. 341.672
Water elevator, self-acting, A. Wilkin.............. 341,617
Water gate, A. R. Glover..............couu. . 841471
Water meter, proportional, D. B. Spooner.. . 341,515
Water whaeel, turbine, P. H. Holmes.. . . 341,577
Waters, purifying potable and other, F‘ M. Lyte 341,853
Waterproofing paper and other fabrics and ma-
chinery therefor, W. Macrone
Weaver’s combined comb and reed hook, Duffy &
Ball..
Welding flux, Whitcomb & Riddle..
Welding, flux for, Whitcomb & Riddle............. 341,784
Wheel. See Water wheel.
Wheel, W. W. Dunn,

Wheel, H. Timken 341,528
‘Whips, snapper attachment for, F. P. Couse...... 341,795
Window cleaner, C. Michelsen... . . 841,595

Window fastener, P. Gillis... . 841,745
Window frost, compound for preventing, G. A.

LinAgren...oiviiiereiiiiiieieniiesnnnnceesnasanees 841,757
Window shades, frame for stretching, P. Michel.. 841,594
Window ventilator, S. J. Shaw.......ccoeiiiiiieenn 841,695
‘Wire pointing machine, W. H. Dayton . 341,558

341,799

Wire stitching machine, Donnell & Pauckner......
Wrench. See Pipe wrench.

Wrench, M. Potter
Wrench, A. P. Quigley...

Wringer. See Clothes wringer.

Yarn twisting machine, Briggs & Webb............ 341,792
Yoke, Becki G. MEFeIS. .« vivviiinrinianinnenns sene
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Comb, F. V. Jones........ .
Fiuger ring, C. H. Pfeil.
Knife handle, I. F. Rubel
Leather and fabric, ornamentation of, 8. Loewen-
herz......coovvvviiiennn eestececcnans .
Saucepan, J. Ringen .
Spoon handle, W. Wilkinson.
Type, J. M. Conner..... ctecesscccccanie

TRADE MARKS.

Books of duodecimo size, Porter & Coates..........
Canned corn, tomatoes, and other vegetables, S.

N. Hyde
Corsets, D. Rosenthal & Co..
Cream tartar and bicarbonate soda powder, A. &

Fabrics, cotton, J. Wright...

Fabrics, woven, M. I. Cooley

Gunpowder, King’s Great Western Powder Com-
pany .. 13,293

Jackets, cardigan, Wa Reichman ..

Kerosene oil or refined petroleum, Mailler &

QUEereal. ...c.t vivnniiiiiiii i, e 13,204
Liniment for outward application, Duke & Mills... 13,286
Lozenges, wafers, and tablets, Weeks Bros......... 13,804

Medicine for the treatment of diseases ot the di~
gestive and respiratory organs, T. D. Williams. 18,304
Plasters, medicinal, Peleg White Proprietary Com=

03 1 13.2n
Preparation of wheat for cooking purposes, Colby

& Buskirk.. . 13,284
Remedy for neuralgia, rheumatism, etc., for e‘n:er-

nal use, W.J. Austen & CO.......cccovvvveinnnnn.. 12,213
Rubber articles for mechanical purposes, Revere

Rubber COMpPANY.....cceuueeerennes eeeaee 13,299to 13,301
Rubbergoods, mechanical, Boston Rubber Com-

1 4 2 18,281
Soap, family, N. K. Fairbank & Company ........... 18,287

Spoons, knives, forks, ladles, cheese scoops, tea
sets, casters, pitchers, waiters, and napkin
rings, C. A. Hamilton

Tacks, carpet, S. H. Benedict & Co.. 13,280

Tobacco, smoking and chewing, G. W. Gail & Ax.. 13,288

Tonic for the cure of certain diseases, F. H. Herd~
rich.. . 13,291

Tyye, fonts of, Hamilton & Baker ... 13,290
Watch cases,|Brooklyn Watch Case Company,

13,282, 13,283
‘Whisky, S. A. Wertz & Co...... seesersanne [ 18,368
Vermouth, Martini & Rossi.... ...cccoveiiecnnennnn. 18,208

A printed copy of the specification and drawing of
any patent in the foregoing list, also of any patent
issuéd since 1866, will be furnished from this office for 2§
cents. In ordering please state the number and date:
of the patent desired, and remit to Munn & Co,, 361
Broadway, New York. - We also furnish copies of pat
granted prior to 1866; but at increased cost as: the
specifications, not being printed, must be copied by
hand.

Canadian Patents may now be obtained by the
inventors for any of the inventions named in the fores
going list, at a cost of $40.each. For full ihatrapcsms
address Munn & Co., 361 Broadway, New York: Oilsdk
foreign patents may also be obtained.
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Engravings may head advertisements at the same raté
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ELECTRIC FANS.

To run from 3 to 100 hours, with battery, $10 to $25 each.
Edison La.m% and Electrical Supplies. New Eleetric
cal Theatrical Effects. Send bc. stamp for catalogue. x;

The Stout-Meadowcroft Co.,

Authorized Agents for EDISON LAMP COMPANY,
21 ANN STREET, N. Y.

08 BAND NACKINERY s

N.Y. Machinery Denot;,'
FOOT OR

Bridge Store No.. m&e
POWER

ankfort Street, N.
All sizes. Catalogues free. I.athes on trial.

LATHE S"oruera.
sz':g%:t 2Id%tre'et, cf:clnn:l,go"

Kaestner Priction (}lutoll ‘

FOR

Gearing, Pulleys,
PEINGS,

CHAS. KAESTNER & CO.,
Builders of General and Spe-
. cial Machinery,
808=811 8. Canal Street,
Send for Catalogue.Chteage, I11.

STAMPED METAL GOODS,

and other Articles in Brass and other Metals (the Dies
and Tools for making same). Patent Novelties, Ei‘lfctl"i.
anu-

cal Inventions, Special Machlner& Castings, &c.
factured to order by M

Manufacturer, X
Box 285, New Brunswick, N. J(

FRICTION CLUTCH
Pulleys and Cut-off Couplings.

JAS.HUNTER & SON, North Adams, Mass.

Woodworking Machinery.

For Plani Mills, Furniture
and Chair Factories. Car and
Agricultural Works, Carriage
and Buggy Shops. and General
Woodvgorkers Manufact’d by
C"ll he Egan Com nny,

neinnati

Full assortment of Perin Snw Blndu.

"1

THE ONLY PRACTICAL
ELECTRIC MOTORS
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NOVELTY ELECTRIC CO.

Factory and Store, 5th and Locust Sts., Philadelphia.

Manufacture full lines of Window and Door SprlgﬁJ
for Burglar Alarm. Electric Lighting Keys, P
‘Buttons, Bells, &c.

br o GArRYy
. ()D ¢ N%lsvg

DRAWING
INSTRUMENTS.

scenT 3Teel DORKS.
: MILLE METCALF& PARKAN

lilustrated catalogue
sent on application to
WM. 1'. COMSTOCK,
6 Astor Place,
New York.

mews.

’ [: umBLE STEEl

T0 DENTISTS AND JEWELERS.

Plastic Gold: heat softens it; as easily worked as
wax; sets hard ‘in one minute, Full directions. Price $2
per package. Address L. B. WILSON & CO,,

Lock Box 490, 24 Baltimore St., Cumberland, Md

THE DINGEE & CONARD CO’S
BEAUTIFUL EVER-BLOOMING

ROSES

Ollr Grent Qpecml tz growing and distributing
OSES.We have all the latest novelties and finest
etundar sorts, in different sizes and prices to suit all
wants. Over 450 choicest wanetua to choose rnm
e send strong Pot Roses mail to all P
ces, purchaser’s choice of vmetxes, all mbeled.

370 12 PLANTS |, 58 to SI5

® per Hundre(L
New 6 d"lvge o ojo nymﬂn e Froe:
() i 13 elegan T8 , H'Tree.
Address' THE DINGEE & CONA

Growers, West Grove, CheAsl:er Co. Pa.

ESSENTIAL ELEMENTS OF PLANTS.

~—A paper by Thos, Jamieson, discussing the question
whether the reduction in the number of the chemical
essentials of plants has reached its final lmit, and
{)resem.ing experiments to show that a further reduc-

ion seems demanded. Contained in 8CIE\TIFIC AMERI-
CAN BUPPLEM! NT, No. 524. Price 10 cents, To be
had at this office and from all newsdealers.

Barnes’ Foot-Power Machinery.

Complete outfits for Actual Workshop
Business. Read what a customer says:
‘“Considering its caﬁ)amty and the ac-
curateness of your No. 4 Lathe, I do
not see how it can be produced at such
low cost. The velocipede foot-power
is aimplg elegant, 1 can turn steadily
for a whole day and at night feel as
little tired ms if I had been walkin,
around.” Descriptive Catalogue an
Price List Free. W.F.& JOEN BARNES
Co. Address]%QMam $t., Rockford, [IL

£ New catalogue of Valuable Papers

ﬁtained in samwmg&o AMEB.XCAN SUPPLEMENT, sent
e0f charge to any address.
v MUNN & CO. 361 Broadway.N Y.

VENTILATION.—GREAT I'MPORT-

ance of ventilation. The vitiation of air that is constant-
ly going on_in inhabited places, exhaustion of oxygen
by gas, c es and lamps. Ventilation by natural and

tificial meens Contained in SCIENTIFIC AMERICAN
Suepm:umNT 0. 525. Price 10 cents. To be had at
this office and. from all newsdealers.

FOREIGN PATENTS.
Their Cost Reduced.

The expenses attending the procuring of patents in
most foreign countries having been considerably re-
duced the obstacle of cost is no longer in the way of a
large proportion of our inventors patenting theirinven-
tions abroad

CA NA DA .—The cost of a patent in Canada is even
less than the cost of a United States patent, and the
fosmer includes the Provinces of Ontario, Quebec, New
Brunswick, Nova Scotia, British Columbia, and Mani-
toba.

The number of our patentees who avail themselves of
the,e¢heap and easy method now offered for obtaining
patents in Canada is very large, and is steadily increas-

ing.

ENGLAND.—The new English law, which went into
torce on Jan. 1st. 1885, enables parties to secure patents
in Great Britain on very moderate terms. ABritish pa-
tent includes England, Scotland, Wales,Ireland and the
Channe! lslands.... Great Britain is the acknowledged
financial and commercial center of the world, and her
goods are sent to every quarter of the globe. A good
invention is like'y to realize as much for the patentee
in KEngland as his United States patent produces for
him at heme. and the small cost now renders it possible
for almost every patentee in this country to secure a pa-
tent.in Great Britain, where his rights are as well pro-
teeted as in the United States.

OTHER COUNTRIES.—Patents are also obtained
on very reasonable terms in France, Belgium, Germany,
Austria, Russia, Italy, Spain (the latter includes Cuba
and all the other spanish Colonies), Brazil, British 1ndia,
Australia, and the other British Colonies.

An .experience of FORTY years nas enabled the

publishers of THE SCIENTIFIC AMERICANtO establish
competent and trustworthy agencies in all the principal
foreign countries, and it has always been their aim to
have the business of their clients promptly and proper-
iy done and their interescs faithfully guarded.

A pamphlet containing a synopsis of the patent laws
of all countries, including the cost-for each, and othe
information useful to persons contemplating the pro-
curing of patents abroad, may be had on application to
this office.

MUNN & (0, Editors and Proprietors of THE SCI-
ENTIFIC AMERICAN, cordially invite all persons desiring
any information relative to patents, or the registry of
trade marks, in this country or abroad. to call at their
offices, 361 Broadway. E amination of inventions, con-
suitation, and advice free. Inquiries by mail promptly
answered.

-Address, MUNN & CO.,
Publishers and Patent Solicitors,
861 Broadway, New York.

BRANCH OFPFICES: No. 622 and 64 ¥ Street, Pacific
Buildiag, néar 1th Street, Washington, D. C.
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15 Park Row, opp. Astor House, New York.
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BCHLEIOHER, scHUMM @ CO.,

A N Y OTHER GAS ENGINE
Per BRAKE-HORSEPOWER

PHILADELPHIA and CHICACO.

TheWaterhouseSystem
ARC LIGHTING.

Can be operated on
Slow Speed Engines at
lIt, minimum lgxpense of
ower oducing a

B 5 &e&d and Bril-
]mut that by it thefinest
work can be performed.
The objections to Arc

Lights for factory light-

= ing entirely overcome.

Much more economical

than incandescent lights. Send for catalogue.

The Waterhonse Electric Mfg. Co, Hartford, Coun.| g

COPPER WIRE; HOW DRAWN.—AN
interesting desecription of the process of drawingcopper
wire as practiced at the celebrated works of Mouchel, at
Aube, Boisthorel, and Tillieres, France. Tllustrated
with 5 engravings. Contained in ROIENTIFIO AMERICAN
SUPPLEMENT, No. 471. Price 10 cents. To be had at
this office and from all newsdealers.

it
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UNILATERAL HALLUCINATIONS.—A

gaper by Dr. W. A. Hammond, treating of the unilateral

allucinations of sight and’ hearing. Contained in
SOIENTIFIC AMERICAN SUPPLEMENT, No. 523. Price

}!0 c(lents. 1'obe had at this ofiice and from all news-
ealers.

Telegraph and Electrical

odels, Experi-
Send for
nati, Ge

Medical Batteries, Inventors’
mental Work, and fine brass castings.
catalogue C. E. JONES & BRO, Cincia

Itis t to us that you mention this paper.

PORTABLE BRIDGES.—DESCRIP-
tionof a novel system of ;l’ortable bridges devised by
Mr. Alfred Cottrau, of Naples. Illustrated with 14 en-
gravings. Contained in SCIENT!FI0O AMERICAN SUP-
PLEMENT, No. 466. Price 10 cents. To be had at this
office and from all newsdealers. -

PULILEYS.
Order from our ¢‘“Special List.”’
THE JOHN T. NOYE MFG CO,
BUFFALO, N. Y,

ENGINEER’'S POCKET BOOK. BY
Charles 1{ Huswell Civil, Marine, and Mecnamcal En-

ieer. Tables, Rules, and - s -pertaining |
0 Mechamcs. athematies, and Physxes. Architecture,
Masour Steam Vessels, Mi'lls Limes, Mortars, Cements,

'pages, leather, pocket-book form. Price $4.
'l‘hls valuable work will be sent on receipt of price by
MUNN & CO., New York.

ENG“

A TREATISE ON STEAM BOILER INCRUSTATION
and Methods for Preventing Corrosion and the Forma-
tion of Scale, including Methods for Determining the
Constituents and a Descnptlon of Dr. Clark’s Soap Test
for Determining the De; %;‘ee of Hardness of Water; the
Effects of Rain, River, Well, and Sea Waters on Steam
Boilers; Compounds and Sppnratus for Purifying, Soft-
enin, ﬁeatmg, Filtering, Spraying, and Sepa.ratmg For-
eign Matter with from Mine,
ters; Apparatus for Feeding Chemicals with the Water
to Steam Boilers, and for Economizing in the Quantity
of Water Consumed for Generating Steam in Places
where the Supply of Water is Limited ; Devices for Re-
moving the Mud and Sediment and for Blowing off the
Less Crystalline Substances and Salt from Steam Boil-
ers; Including also a Description of Compounds for Soft-
ening Incrustations and Methods Claimed as Preven-
tives to the Incrustation and Corrosion of Land and
Mar ne Steam Boilers; also a Complete List of all Amer-
ican Patents Issued by the Government of the United
States from 179 to July 1, 1884, for Compounds and Me-
chanical Devices for Purifying Water and for Prevent-
ing the Incrustation of Steam Boilers. Illustrated by
sixty-five engravings. By Charles Thomas Davis, author
of ‘A Practical Treatise on the Manufacture of Bricks
Tiles, Terra-Cotta,” etc. Price $2.00. A catalogue of
books sent to all who will a{:ply. Address MUNN & Co.,
361 Broadway, New York Ci

THE CURTIS
RETURN
STEANM TRAP-

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

THE CURTIS REGULATOR CO.,

BOSTON, MASS.
Send for Clrcular No. 19.

WOOD AVING ‘7” WHAT DISTANCE FROM U
HOTO UGHEY V Sramp RN LOPH Pl E8ljyy, 5 70 SEN! ‘
A v saumci 0o gono ]

River, ,and other Wa-

_ 349

‘¢ Perfection >> Turbine.

BEST FOR HICH HEADS.
NEEDS NO PENSTOCK,
Over 500 in use, in the best mills in the
country.

C. RIDGWAY & SON,
Send for circular. Coatesvillle, Pa.

\WORKSHOP  RECEIPTS.

For the use of Manufacturers, Mechanics, and Scien=
tific Amateurs. The best late collection published o.f.
such a wide variety of information.

FIRST SERIES.—Bookbinding; Candles; Drawing;
Electro-Metallurgy ; Engraving; Gilding; Japans; Pgo-
tography; Pottery; Vamlshmg. ete. pages, with
111ustra.tions . . . $2.00

SECOND SERIES. —Indnstrial Chemistry, Cements and
Lutes; Confectionery, Essences, and Extracts; Dyeing,
Stammg, and Coloring ; Gelatine, Glue, and Size; Inks;
Paper and Paper Maklng, Pigmenus, Pamt uud Paint-
ing,ete., . . $2.00

THIRD SERIES. -Alloys. Electrlcs, Enamelsand Glazes,
Glass, Gold, Iron, and Steel, Lacquers and Lacquering,
Lead, Lubricants, Mercury, Nickel, Silver, Tin, Vana-
dium, Zine, ete. 480 pages. 183 illustrations, . $:2.00

FOURTH SERIES.—Waterproofing; Packing and Stor-
ing; Embalming and Preserving; Leather Polishes;
Cooling Air and Water; Pumps and Siphons; Desic-
catm%’ Distilling; Emulsifying; Evaporating; Filter-
ing; Percolating and Macersting; Electrotyping; Ste-
I TeUtyping —Booitbinding ‘BWM
struments, Clock and Wa,tch Mendlng, Photograp ¥,
etc. $:2.00

§=F™ Send for our complete Catalogue of books, free to
any address.

. . . . r

§F~ In ordering smgle volumes. be particular to men-
tion the “series’” want.

Sentﬁo tﬁmd by MUNN & CO0.,361 Broadwav,
New Yorl, onreceipt of price.
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J FINE TiNKNING —
SDEVUN X(CO ﬂHN\SH\NtL JA:’ANR PAT
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S THOMA

PRESERVATION OF BUILDING MA-
terlalg by the Application of a Paraffin Wax compound,
a8 receutl§used unon the Egy}%’téan Obelisk, Central
Park. Caffal, ith one engraving.
Contained in SC]ENTIFIC AMERICAN SUPPLYMENT, No.
526, Price 10 cents. To be had at this office and from
all newsdealers.

MACHINERY AND EDUCATION.—A

lecture by Dr. R. W. Raymond. pointing out some inter-
esting analogies between the evolutiosn illustratedin the
s rowth of natural forms in the visible world and the

evelopment and adaptation of the human mind and
thought, as modified by environment and education.
Contained in SCItN TIFIC AMERICAN SUPPLEMENT, No.
5:25. Price 10 cents. To be had at this officeand from

ail newsdealers.
Of the celebrated MARSTON BOLUS, to+
gether with Sealed ZIreatite and Testimonials,

TO
MEN will be sent on receipt of 5 stamps,

Marston Remedy Co.,, 19 Park Place, New York.

Who suffer from Nervous Debility, Lost
szar, Fzhausted Vitality, ete.
A FREE TRIAL PACKACE

THE NATIONAL TRANSIT COM-

pan s Pipe Lines for the Transportation of Petroleum

zhe Seaboard, Discovery of petroleum. Former
modes of transportatlon The oriizm of pipe lines.
General description of the longest line in use. Illus-
trated with map and profiles. Contained in SCIENTIFIC
AMERICAN SUPPLEMENT, No. 496. Price 10 cents.

SEND FQR
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PER TUBES,
SHEETBRASS BRA‘E.SW\RE
Mention this paper.

ARCHITECTURAL PERSPECTIVE
for Beginners, with 11 plates of Practical Examples.
tQuarto, lgdoth By h rlghg This boo%{ wfill ble selr)lt
0 any address, postage prepaid, on rece1 of price
MUNN & Co., New York.p lg,rlce v r 4
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CAS ENCINE.

Warranted equal to any in
Power and Economy, and Superi-
or to all in Simplicity and Com-
pactness. Gives an Impulse at
every Revolution.
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MENTAL CONTAGION IN INEBRIE-

an interesting psychological study.—By T. D.
(;Yrothers, M.D. Contained in SCIEN'ITFIC AMERICAN
SUPPLEMENT, No. 474. Price 10 cents. To be had at
this office and from all newsdealers. The same number
contains a paper by T. L. Wright. M.D., on The P’roperty
of Alcohol which Allures the Neuronc to Drink.

FUEL OF THE FUTURE.—BY
George Wardman. Historical notes on natural gas.
%wn ofthes gplv of natural f The economic

ts advantage

uestlon connected with its use. €S a8 &
uel. Contained in SCIENTIFIC AMERICAN PPLE-
MENT, No. 497. Price 10 cents. To be had at this

office and from all newsdealers.

'CVAPORATING FRUIT

Fuall treatise on lm roved methods, Ee]dnb

and prices FBEE, RICANM | 056

Engines and Pumps O

Williams & Orton Mfg. Co..

STERLING, ILLS.
M[CRO ORGANISMS OF POTABLE

P. O. Box 148.

crease of microbia in potable waters, a;
bonic acid is the sole agent that interferes with the life
of these organisms in carbonic acid waters. Comained
in SCIENTIFIC AMERICAN SUPPLEMENT, No.

Price 10 cents. To be had at this office and from all
newsdealers.

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

PROVIDENCE, R. 1.

ADDRESS OF PROF. T. H. HUXLEY
on resigning the Presidency of the Royal Society, Nov.
30, 1885, Results of the rapid progress of sclence. In-
fiuence on the moral, social and political relations of
man. \What should be done for the advancement of
science. Contained in SCIENTIFIO AMERICAN SUP-
PLEMENT, No. 327. Price 10 cents. To be had at this
office and from all newsdealers.

CLARK’S DRYING,, VENTI-
" LATING and EXHAUST
FANS.
P 5~ _Cheapest. Most Effective.
Price List Free.
GEO. P. CLARK,
Windsor Locks, Conn. (Box L.)

N
TESTS OF CEMENT.—REPORT OF
the committee on & uniform test for cement. Cement
tests. Fineness, checking or cracking, 'Tests recom-
mended, mlxmg ete., setting, sampling, sieves, moulds,
machinés, with'3 fi figures. Contained in SCIRNTIFIC
AMERICAN SUPPLEMENT, No. 5:26. Price 10 cents.
To be had at thisoftice and from all newadealers.

Box R,

PETROLEUM AS FUEL IN LOCOMO-
tive Engines. A paper by Thomas Urquhart.—How loco-
motives are arranged for burning petroleum. The spray
injector. Storage of petroleum. Experimental engines
and tenders. Results of comparativetrials. Contained
in SCIENTIFIC AMERICAN SUPPLEMENT No. 455. Price
10 cents. To be had at this office and all newsdeulers,

GOOD PATENTS SOLn

ON FAVORABLE TERMS,
GLOBE PATENT OFFICE, 34 Park Row.

SCIENTIFIC METHOD IN MECHAN-

ical Engineering.—A lecture by Prof. Coleman Sellers,
showing what part that systematic, scientific method

| should play in the most ordinary mechanical occupa-

tions. Contained in SCIENTIFIC AMERICAN SUPPLE-
MENT, No. 523. Price 10 cents. To be had this office

T be had at this oftice and from all newsdealers.
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Remedy 18 a positive cure. Free sampl
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DIES

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. Contulned in SCIENTIFIC AMRRICAN SUPPLE-
MENT. No. 3. Price 10 cents. To be had at this

office and from ail newsdealers.
EAF"ES its CAUSES and CURE, by one
who was deaf twenty-eight years.
Treated by most of the noted specialists of the day
with no benefit. Mmseﬁ in three-months,
a.nd since then hundreds of others by same process.
A plain, simple_and successful home treatment. A
dress T. S. PAGE, 128 East 26th Street, New York City.

CURE "?EDEAF

THE
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PERFECT
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X EB.ICA\' 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
“SCIEN IF'IC AM RICAN,” in gilt. Necessary for
every one who wishes to preserve the paper.
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PI]‘ 'F Instant relief. Final cure in 10 days, and
A1 e never returns. No purge, no salve, no

suppository. Sufferers will learn of a simple remed{
Free, by addressing C.J. MASON, 78 Nassau S8t.

WE AK sufferingfromtheef-
fects of youthful er-
rors, early decay, lost

manhood ete. Iwill send a valuable treatise (sealegl)
contnmm full particulars for home cure, free
harge, Addressbrof.F. 0. FO WLER, Moodus,

WEAK, UNDEVELOPED PARTS

Of the body enlarged and stengthened. Simple, unfajlin,
self - tnn(merm Full explanation, references, &c., sentseal
ERIE MEDICAL CO., BUFFALO, N. Y.

THE VACUUM AUTOMATIC BRAKE.—

Full description of the apparatus, illustrated with 10
figures. Contained in SCIENTIFIC AMERICAN SUP-
PLEMENT, No. 523. Price 10cents. To be had at this
office and from il newsdealers.

WEAK, UNDEVELOPED PARTS

OF THE 'HUMAN BODY ENLARGED, DEVELOPED,
———

STRENGTHENED, Etc., is an interesting advertisement
long run in our paper. Inreg_ly toinquiries, we will say that

there isno evidence of humbug about this. On the contrary,
the advertisers are very highly indorsed. Interested persona

T ma sealed eirculars giving all oulars, by addressin,

Elll Mzpicar Co., Buffalo, N. Y.—Teledo Evening Bee.
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Engravings may head advertisements at the same rate
per line, by measurement, as the letter press. Adver-
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a8 Thursday morning to appear in next issue.
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"RHFESHORT-WRITE \WAY

Address: The Amerlcan Writing
Machine Co., Hartford, Conn.;
New York Office, 237 Broadway,

EDUCATION OF THE AMERICAN
Citizen.—A lecture by Prof. R. H. Thurston on the
theme: ** Howmay we best aid in those mighty social
movements and those tremendous political changes
which mark the mighty progress of the race toward a
better and a more prosperous future?” Contained in
SCIENTIFIC AM"RICAN STPPLEMENT, No. 524, Price
10 cents. To be had at this office and from all news-

dealers. .
Andrews’ Office & Bank Desks

The finest work in the U. 8.; kiln
dried lumber. All work guaranteed.
OPERA CHAIRS, School Desks, Globes.

A.H.Andrews & Co, 135 ¥ ahash-ar. Chi.

2l

PERFUMES.—A PAPER BY JACOB

Jesson, describing various articles used in perfumery,
and the mode of vreparing essences therefrom, stating
theamount a1d cost of material rec*uired. and givin
over thirt) (ormuas for handkerchief extracts, wit
the cost 01 ¢ach. Contained in SCIENTIFIC AMERICAN
SUPPLEMENT, No. 47:2. Price 10 cents. To be had at
this office and Yrom all newsdealers.

INTERNATIONAL INSTITUTE FOR
Liquefied Carbonic Gas.

. BRUNLER, 857 Broadway, New York.

To Business Men.

The value of the SCIENTIFIC AMERICAN as an adver-
tising medium cannot be overestimated. Its circulation
is many times greater than that of any similar journal
now published. It goes into all the States and Territo-
ries, and 18 read in all the principal libraries and reading
rooms of the world. A business man wants something
more than to see his advertisement in a printed news-
paper., He wants circulation. This he has when he
advertises in the SCIENTIFIC AMERICAN. And do not
let the advertising agent intluence you to substitute
some other paper for the SCIENTIFIC AMERICAN, when
selecting a list of publications in which you decide it is
for your interest to advertise. This is frequently done,
for the reason that the agent gets a larger commission
from the papers having a small circulation than is allow-
ed on the SCIENTIFIC AMERICAN.

Forrates see top of first column of this page, or ad-

dress ‘
MUNN & CO., Publishers,
361 Brondway, New York,

F1RE AND WATER-PROOF BUTLDING FELT,
FIRE-PROOF PAINTS, STEAM PACEINGS, BOILER
COVERINGS, ETO.

Samples and descriptive Price List free by mail,
H. W. JOENS X'F'G C0., 87 MAIDEN LANE, N. Y.
CHICAGO.

PHILADELPHIA. LONDON.

LEATHER BELTING
best and most reliable Belt
ever introduced. Made by
z & S\ C. A. SCHIEREN & CO.

Rl Ll i S 47 Ferrg St., New York; 416
Arch 8t., Philadelphia; 86 Federal Street, Boston.

[;‘ THE CHEAPEST AND BEST !

Woto £ NGRAYING

. 67 PARK PLACE,NEW YORK:

_ENL;F'(AVING FOR ALL ILLUSTRATIVE AND
-ADVERTYISING PURPDSES

THERAPEUTICAL EFFECT OF THE
Internal Administration of Hot Water in the Treat-
ment of Nervous Diseases.—By Ambrose L. Ranney,

.D. Rules for administration. The effects of the
treatment. Theory of the action of hot water. Points
in its favor. Conclusions. Contained in SCIENTIFIC
AMERICAN SUPPLEMENT, No. 46:3. Price 10 cents. To
be had at this office and tfrom all newsdealers.

WM. A. HARRIS,
I’rovidence, R. 1. (Park 8t.) Sixminutes’walk West fromstation.
Original and Only Builder ot the
HARRIS-CORLISS ENCINE,
‘With Harrig’ Pat. Improvements, from 10 to 1,000 H. P
8end 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 connectinn with the publi=
.cation of the SCIENTIFIC AMERICAN, continue to ex-
amine improvements, and to act as Solicitors of Patents
for Inventors.

In this line of business theg have had forty one years’

ce, und now nave unequaled facililtes for the
preparation of Patent Drawings, Specifications, and the
grosecution of Applications for Patents in the United
tates, Canada, and Foreign Countries. Messrs Munn &
Co. also attend to thepreparation of Caveats, Copyrights
for Books, Labels, Reissues, Assillznments. and Reports
on Infringements ot Patents. All business intrusted to
them i8 done with special care and promptness, on very
reasonable terms.

A pamphlet sent free of charge, on application, con-
taini ull information about Patents and how to pro-
cure them; directions concerning Labels, Copyrights,
Designs, Patents, Appeals, Reissues, Infringements, As-
glgxémext:ts, Rejected Cases, Hints on the Sale of Pa-

ents, etc. .

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

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

BRANCH OFFICES.—No. 622 and 624 F Street, Pa-
elfic Building, near 7th Street, Washington, b. C.

yv  UsetheJENKINS STANDARD PACKING in the worst
joint you have, and if, after following directions, it is not

71 John Street, N. Y.

what we claim, WE WILL REFUND THE MONEY.
Our “ Trade Mark” is stamped on every sheet. None
genuine unless so stamped. (¥ Send for Price List.

JENEKINS BROS.,

79 Kilby Street, Boston.
13 So. Fourth Street, Phila.

OLORS RED AND BROWN,
galntingROOFS, ¥ ACTORY and FARM BUILD-

For
INGS, FENCES

WALLS, &c. M 16
grades of Iron Oxide. Send for bmgllar.

. H,
74 Cortlandt Street,
READY ROOFING, for new roofs.

PATENT

2% JACKET KETTLES,
\ / Plain or Porcelain Lined. Testedto 100 1b.
y w .’i‘ pressure. Send for Lists.

HAND, BURR & CO.
614 and 616 M arket, St., Philadelphia, Pa.

BOSTON SEWAGE WORKS.—A FULL

description of the system, accompanied with a map
showing the general arrangement, and discharge into
the harbor, and with 26 engravings. Contained in
SCIENTIFIC AMERICAN SUPPLEMENT. No. 524. Price
10 cents. To be had at this office and from all news-

dealers.
= 1T s SLAGK BARREL MA
Tt gy

=~ JOHN GREENWQOD &CO.
ROCHESTER N.Y.

IRON WORK, EXPOSED BRICK
ade of Pure Linseed Oil and hlghest
T es!

RT
New York.

THE MANUFACTURE OF CRUCIBLE
Cast Steel.—A paper read before the Steel and Iron
Institute by Henry Seebohm. A presentation of the
facts connected with the oid-fashioned method of con-
verting bar iron into steel and then melting it in clay
pots to form ingots of cast steel. Contained in SCIEN~
TIFIC AMERICAN SUPPLEMENT, No. 464. Puice 10
cents. To be had at this office and from all newsdealers.

THE IMPROVED

Rider Hot Air Pomping Engine
For City or Conntry Residences,
Burns Coal. Wood, or Gas. Safe, Simples

Durable. 3,000 in use. Send for
Illustrated Catalogue “A.”

SAYER & (0., 37 Dey St, New York,
LIGHTNING RODS.—DESCRIPTION OF

of the arrangement adopted by Mr. Melsens for pro-
tecting the Brussels Hotel de Ville against lightning.
With 6 figures. Contained in SCIENTIFIC AMERICAN
SUPPLIMENT, No. 5225 Price 10 cents. To be had at
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this office and from all newsdealers.

PHONOGRAPHY 5ot
Short_ Hand.
‘Works for self-instruction, by Benn Pitman and Jerome
B. Howard, for sale by all book-sellers. Catalogue, al-
phabet and illustrations sent free. Address, .
PHONOGRAPHIC INSTITUTE, Cincinnati, O.

HORTHAND Text-book and Instruction by mail to
master it, given by the author of the system for $6.
Most popular and EASY method. Indorsed by 1000 grad-
uates and professional sienographers. Book alone $1.
D. L. SCOTT-BROWNE, 23 Clinton Place, New York.

ELECTRIC CONVEYORS.—DESCRIP-
tion of two ingenious systemsfor the electric carriage
of small 1packa.g(—}s. Illustrated with 13 engravings. Con-
tained in SCIENTIF:C AMERICAN SUPPLEMENT, No.
464. Price10cents. To be had 4t this office and from
all newsdealers.

B U C K E T oP:
©.CoRNERS 10 cATCH, VERY S [
1500000 in DAILY USE]
IRON CLAD M'FG €2
22 cLiFF §T,NY.

e

T8 AMCERICAN BELL TRLEPAONR .

95 MILK ST., BOSTON, MASS.

This Company ewns the Letters Patent
granted to Alexan Her Graham Bell, March
7th, 1876, No. 174,465, and January 30tlh,
1877, No. 186,787.

Thetransmission 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 oritslicenseesresponsible for such
unlawful use, and all the consequences
thereof, and liable to suit therefor.

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

OF THR'

Scientific Amevican
The Most PopnlarFS‘:ll:nt:ﬁs;S‘li';apor in the World.

Onl 20a Y including Postage. Weekl
Iy 83200 JE Nimbers n Wonr, vor ookl

This widely circulated and splendidly illustrated
paper is publisked weekly. Every number contains six-
teen pages of useful information and a large number of
original engravings of new inventions and discoveries,
representing Engineering Works, Steam Machinery
New Inventions, Novelties in Mechanics, Manufactures,

SINKING THROUGH QUICKSAND.
—A paper by H. W. Hughes, describang the Poetsch
rocess of sinking through quicksand by meaus of arti-
cial freezing. Contalned In SCIENTIFIC AMERICAN
SUPPLEMENT, No. 468. Price 10 cents. To be had ta
this office and from all newsdealers.

For

. Send for

HARRISON CONVEYOR!

HatSing Brain, Coal, Sand, Clay, Tar Bark, Cinders, Ores, Seeds, &o.

Sole

gendtor |BORDEN, SELLECK & CO0., { oSk, $ Chicago, Iil

THE CONVERSION OF HEAT INTO

useful work.—A series of interesting lectures by Wm.
Andetson, M. Inst. C.E., presenting the modern views
connected with the conversion of heat into useful
work. 1. Laws of motion, the principles of work and
energy, and the laws of impact. I[. Theories cf osellln-
tion and vibration. [lI. Propertiesof gases and vapors.
IV. Transfer of the invisibie molecular mntion of heat,
and its ghange into the coarser and npgareut motion of
mechanical work. V. How the waste of heat in furnaces
is prevented by the Siemens regenerator. ‘I'he principle
further illustrated, Cowper stoves. The gun as 8 con-
verter of heat. VI, Heat engines proper. Illustrated
with 53 engravings. Contained in SCIENTIF1C AMERICAN
SUPPLEMENTS, Nos. 498,499, 500, 501, 502, 503.
Price 10 cents each, or 60 cents for the series. To be
had at this office and from all newsdealers.

$ ELECTRIC BELT, Suspen-
«» gory, etc., for Kidneys,
Nervous and Weak, A TRUE CURA~
TIVE. Pays sgentsbig. Circulars free.
FLETCHER & CO., Cleveland, Ohio.

Leffel Water Wheels,

With lmportant Improvements.
11,000 IN SUCCESSFUL OPERATION.
FINE NEW PAMPHLET FOR 1885
Sent free to those interested.
JAMES LEFFEL & CO.,

Springfield, Ohio.
110 Liberty St., N. Y. City.
]

Architects, Contractors, Builders

Should not fail to examine the merits of

THE ORMSBY SASH BALANCE.

IN NEW FRAMES,

IN OLD FRAMES.

{ e B . ‘,
A Perfect Substitnte for Weights and
ORMSBY SASH HOLDER CO.,

92 UTICA STREET, BOSTON, OPPOSITE

B. & A. DEPOT.

Colombia Bicycles and Tricycles.

MANY IMPROVEMENTS
FOR 1886

New Spring Catalogue Sent Free.
The POPE NFG. C0.,597 Washington 8t., Roston

Branch Iloures: 12 Warren 8t., New
York; 115 Wabash Ave., Chieago.
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PUEWELERS CHEMISTS MINERALOGISTS
ASBESTOS gusus or An: RINDS
HE CHALMERS- SEENCE Co.
LY, —

— FQOT« EAST §Z ST N.

Bl
PRICE 50d7 7

WILLSNOTF LAKRAUP
UL OERSHEAT,

THE BEST STEAM PUMP.

Van Duzen’s ’atent Steamm Pump.
. Incomparable in cheapness and effi-

ciency. Needs no care or skill; cannot
get out of order; hus no moving parts.

A superior Fire Pump.

Instantaneousand powerful, ever ready.
Available, wherever steam pressure can
be had. for pumping any kind of liquid
got, cold, sandy, lmpure,etc.). We make
§ ten sizes, 1%Blces from $7 to $75. Capaci-
~ ties from to 20.000 gallons 8er hour.
State for what purpose wanted and send for Catalogue
of “Pumps.” Van .Duzen & Tift, Cincinnati, O.

GOLD MEDAT, PAB.];S, 1878,

BAKER’S

Breakfast Gocoa.

‘Warranted absolutely pure
Cocoa, from which the excess of
Oil has been removed. It hasthree
times the strength of Cocoa mixed
with Starch, Arrowroot or Sugar,
and is therefore far more economi-
cal, costing less than one cent @
cup. It is delicious, nourishing,
stréngthening, easily digested, and
}admirably adapted for invalids as
§ well as for persons in health.
Sold by Grocers everywhere,

W, BAKER & C0., Dorchester, Mass,

Palent Rive

o0 Monarch Rubber Belting.

BEST IN TEHEHE WORIID.

Specially adapted for PAPER MILLS, SAW MILLS,
and THRESHING MACHINES.

THE GUTTA PERCHA AND RUBBER MFG. CO.,

New York, Chicago, San Francisco, Toronto.

© 1886 SCIENTIFIC AMERICAN, INC

Ch y, Electricity Telegraphy, Photography, Archi-
tecture, Agriculture, Horticulture, Natural History. ete.

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

Terms of Subscription.—One copy of the SCIEN-
TIFIC AMERICAN will be sent for one year—52 numbers—
postage prepaid. to any subscriber in the United States
or Canada, on receipt. of three dollars and twenty
cents by the publishers; six months, $1.60; three
months, $1.00.

Clubs.—One extra copy of the SCIENTIFIC AMERT-
CAN will be supplied gratis for every clubof five subscribers
at $3.20 each; additional copies at same proportionate
rate.

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

able to
DLTITIT & CO.,
361 Broadway New York.
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Scientific American Supplement.

This is a separate and distinct publication from
'THit SCIENTIFIC AMERICAN, but is uniform therewith
in size, every number containing sixteen large pages.
THE SCINNTIFIC AMERICAN SUPPLEMENT is published
weekly, and includes a very wide range of contents. It
presents the most recent papers by eminent writers in
all the principal departmeats of Science and the
Useful Arts, embracing Biology, Geology, Mineralogy,
Natural History, Geography, Archaology. Astronomy,
Chemistry, Electricity, Light, Heat, Mechanical Fngi-.
neering, Steam and Railway Engireerlig, Mining,
Ship Building, Msrime ~ Ebgineering, Photography,
Technology, Manufacturing Industries, Sanitary En-
gineering, Agriculture, Horticulture, Domestic Econo-
my, Biography, Medicine, etc. A vast amount of fresh
and valuable information pertaining 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. express money order, or check,

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

To Koreign Subscribers.—Under the facilities of
the Postal Union, the SCIENTIFIC AMIERICAN is now sent
by post direct from New York, with regularity, to sub-
scribers in Great Britain. India, Australia, and all other
Britisl; colonies; to France, Austria, Belgium, Germauy,
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 AMIRICAN, one year; $9, gold,
for both SCIENTIFIC AMERICAN and SUPPLEMENT for
one year. This includes pcstage, which we pay. Remit
by postal or express money order, or draft to order of

MUNN & CO., 361 Broadway, New York.

PRINTING INKS.

HE ‘‘Scientific American” is printed with CHAS.
ENEU JOHNSON & CO.'S INK. Tenth and Lom-
bard Sts., Phila., and 47 Rose 8t., opp. Duane St,, N. Y,






