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LEVELING AND LINING SHAFTS.

With the best of care, the main line of shafting and the
intermediates and counters will sometimes get ‘¢ out of kel-
ter,” from several causes. It is difficult to make a building
perfectly secure in its foundations and superstructure; the
walls settle, the foundations may be affected by frosts and
by profuse rains, the floors become unlevel; the main shaft
is unduly loaded and unevenly pulled by newly added ma-
chinery; oil holes hecome clogged, and other small causes
may combine to disturb the velations of prime mover, main
shaft, and the other lines that are intermediate between main
shaft and machines.

It will not pay to go over the entire work of hanging the
shafting as originally done, so some data should be estab-
lished at that initial period to rectify by, when minor changes
occur. It is a very good plan, therefore, after lining out,
or squaring out from the prime mover to the main shaft, to
keep the lines. In practice the writer has found that the
brass nails, convex-headed, which are used for ornamental
furniture purposes are good, or copper tacks, either of them
being driven into the floor at convenient distances to desig-
nate the exact lines, the lines having been originally found
by the plumb bob. One word as to this implement; as usu-
ally made, itis not a tool of precision; a pear-shaped
pointed weight can rarely be suspended by a central string
so that the point will touch a point at all times, and not de-
scribe a minute circle. A plumb bob should be a circular
weight like a solid ring suspended horizontally by three
lines, like an old fashioned balance, meeting in one, and
have a projecting downward center. Some toy tops show
the proper shape for a plumb bob.

If these brass-headed or copper-headed marks have not
been left on the floor from the original lining of the shafting,
they should be made subsegently, taking, by square, the
central line of the epgine as a basis. This square having
been established, plumb from the center of one end of the
shaft or from one side of the shaft, and then at intervals to
the other end. By drawing a connecting chalk line on the
floor a determination of absolute line may be made by squar-
ing to the engine. Of course, when the main shaft is lined
all the other shafts may be brought parallel with it by means
of rigid reachers, as light wood staffs, or flexible ones, as
linen tape lines. But for all lining purposes the writer never
found anything better than the ordinary fishing line of flax,
of the size suitable for fresh water perch or pickerel fishing.
It keeps its length under quite considerable hygrometric
changes of the atmosphere, and one hundred feet of it may
be conveniently carried in the pocket. All this relates to
the lining of the shafts; now as to the leveling, which is of
fully as much importance.

A shaft may be in line with the prime mover and io rela-

tive line with the intermediates, and not be right. It may be,
also, perfectly straight, so that a line stretched from end to
end through the boxes would show no deflection, and yet
not be right. The shaft should be level; and then, if the
pull on it is evenly balanced, or nearly so, there will be no
‘“creeping,” even if there are nether coupling hubs nor stay
collars set up against the ends of the boxes to prevent end
movement, It is possible (because it bas been done) to run
a live of two and three-quarter inch shafting 220 feet with-
out a turned journal or a guard collar in its entire length;
but to do it the shaft must be level.

A handy implement for leveling the shaft can be made in
any carpenter’s or patternimaker’s shop. It is a frame, well
braced, made of light wood, pine or spruce, consisting of
two upright arms of a length sufficient to reach from the
shaft to the operator’s shoulder. These have at the upper
end a cross piece secured at a right angle, or an angle some-
what more acute, so that the elbow thus formed would em-
brace or rest on the shaft. These uprights are connected by
cross bars at a convenient distance for handling the uprights
and for reaching between pulleys, so that each upright can
rest on the shaft. The lower cross piece should carry a
spirit level, or one may be carried separately to use with the
appliance. It is evident that the frame must be strongly
braced to preventany ¢ withing,” or sagging, and that the
lower, or spirit level, bar must be at an absolute and exact
distance from the forked ends of the upright. In use, the
shaft to be tested must be at rest.

With this simple implement the exact level of a shaft may
be found, or rather any deviation from the level may be as-
certained. A combined level and plumb, such as is used by
carpenters and masons, can be used to determine the accu-
racy of the implement at any time. It is handy to have in
the shop.

Fp—
P

TURNING METALS TO PATTERNS,

A workman ina machine shop bad a job of turning, tap-
ping, and finishing some ornamental brass nuts of an almost
globular form—hemispherical with a moulded base. At
first he drilled into the end of a bar of the metal of the
proper diameter for finishing, tapped the hole, cut off the
nut in a lathe, mounted it on a threaded arbor, and finished
it with a hand tool. Each nut was treated separately. It
was a process too slow to suit his tastes; and after ascer-
taining that the job would extend to several thousands of
dozens of nuts, he obtained permission to contract for it.
He procured the use of a lathe and a turret head screw
wachine. He removed the transverse feed screw of the tool
carriage of the lathe, and substituted a strong spring.

On the back of the lathe he mounted a guide for the tool
carriage in the form of a series of steel plates with escal-
oped edges mounted on & Lorizontal spindle. There were

¢
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four of these plates, each successive one having deeper in-
dentations, until the fourth one presented a profile of the
almost completed nuts. The spring held the tool carriage
firmly against one of these escaloped guides, compelling
the cutter to make a chip in accordance with the profile of
the guide. The successive guides had indentations, or es-
calops just suited to the taking of a fair chip. The bar to
be turned and the guides were of the same length. Soon
as the tool carriage had reached the end, a star wheel and
pin changed the pattern or guide. At first the lathe was
allowed to stand still until the tool carriage was again re-
turned to its starting point, but after a while a simple at-
tachment reversed the longitudinal feed automatically,
holding back the spring until the tool carriage came into
place, thus making the lathe an automatic machine.

When the bar was turned into the nuts, they still, how-
ever, being slightly connected by their necks, they were
broken apart and each one put separately into the chuck
of the turret head machine, drilled, squared at one of the
ends, and tapped. For the finish, a short threaded arbor
was inserted in the chuck, the nut mounted and polished.
The practical machinist will readily understand these pro-
cesses and the increase of rapidity caused by the automatic
turning and the use of the turret head machine, which car-
ried all the tools ready fixed in place for use—the drill, the
squaring up bit, and the tap.

It seems to be apparent that an extension of this method
of tnrning to pattern steel, iron, brass, and other metals is
feasible, and might be applied economically in many in-
stances where reproduction of forms is required from the
lathe. It is a modification of the Slate taper attachment to
lathes, and is carrying only a little farther that principle
which has already been extended to the crowning of pulley
faces and the finishing of iron hand wheel handles.

———ete————
Car Couplers on Massachusetts Railways.

According to the provisions of a law enacted last winter,
requiring Massachusetts railroads to adopt safety couplers
on all new freight cars after this year, the railroad commis-
sioners of that State devoted Sept. 25, 26, and 27 to a con-
sideration of the claims of various styles of couplers for su-
perior excellence. There were applications for the exami-
nation of 173 different couplers, which were called up in
alphabetical order according tothe namesof their inventors,
some of whom were represented by counsel. In so long a
list of course only the merits and demerits of each can be but
briefly touched upon in the following synopsis of the results
of the examination:

Among those presented were the Archer (hook and link),
which has been in all the tests, and is recommended by the
National Car Builders’ Association for further trial. It has
been in use on 100 cars of the Delaware and Hudson for two
years, also on the Lackawanna. It couples automatically
with itself and all others.

The Ames coupler is a combination of link and hook,
fixed, aulomatic with itself but not with others, and was
represented as strong, durable, unfailing; it hasbeen in use
on 150 Boston and Albany cars four years, and about 50
Lake Shore cars six years; has not broken for two years;
costs, all steel, $20 a car; malleable iron, $18; iron, $14.
The patent has been passed upon by both the Eastern and
Western Railroad Associations. Mr. Adams, the master
car builder of the Boston and Albany, testified to its suc-
cess, and in reply to a question by Chairman Russell, said
he should prefer it to any other if all roads would adopt it.

The Best automatic has link and pin, couples with *‘ any-
thing or nothing,” unconples easily without much slack if
desired, and never if not desired, and botb the link and pin
are adjustable by one lever and with use of ouly one hand.
The promoter said it was open to only one objection, and
that was a loose link, which is liable to get lost or stolen.
The pin is protected from ice and gravel, and free from
breakage. Total weight, 250 pounds; cost, $11.20 a car,
exclusive of royalty. The pin is flat and broad. It isin
use on 12 cars of the Denver and Rio Grande, where it has
stood the severest possible tests. No cars are here.

The Barnes automatic couples by a hook underneath the
bhead, movable from six different standpoints, works on
shortest curves, and will uncouple at an angle when a car
tips over. Eight pairs are in use on the Rochester and
Pittsburg.

The Brown automatic has link and pin, and works in a
double head (for high and low), inside of which is a simple
device, costing only 15 cents, with gives the automatic ac-
tion. Fifty cars equipped with it are in use on the Chesa-
peake and Ohio, and some on several other rcads. Tke pinis
fast, does not bend or break, and ordinary links are used. It
will require new drawheads on most roads,

Byron’s self-acting coupler is of the hook variety, some-
what like the Millel, but the hook has a deeper angle. The
cars stand but 27 inches apart, while with others they are
from 26 to 42. It will couple and uncouple on the shortest
curve in use. It has been tried on one of 56 feet radius,
and with both hooks drawn back there were 8 inches of
space to spare. It will not couple automatically with other
kinds.

The Beal coupler, link, and pin, the latter secure, works
automatically with all, and is in successful use on the Florida
Railway and Navigation Company’s roads.

The Boston automatic comes from Minneapolis. It is of
curved vertical hooks, automatic with each other only.
Couples and uncouples easily; is strong, safe, and durable,
It costs about $30 a car, exclusive of royalty.
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The Charles C. Burton coupler, link, and fast pin, works
automatically with all others, is operated from sides and
top, and costs about a quarter more than ordinary draw-
bars.

The Carman Ball coupler has a fixed ball on the end of
the drawbar, which enters opposite drawhead. It has not
been in actual use.

The Conway ball coupler has a loose ball in each draw-
head, uses link but no pin, works automatically with otbhers,
and costs about. $10 a car. It can be worked from side or
top, but promoter said good railroad men object decidedly
to working any coupler from the top of the car, as being
hazardous and unnecessary. This coupler is one of the
eight recommended by the master car builders for further
test. It isin useon numerousroads. Two letters wereread
showing wherein it had failed, by the breaking of its work-
ing lever. Commissioner Kinsley remarked that it would
bave to be seen.

The Eureka coupler is automatic; is in use on the Grand
Rapids and Indiana road on 400 cars, and has been for
three years. Certificates from officers at the West were
read.

W. L. Everett’s coupler has been in use on the New
Haven and Northampton road 18 months,

W. H. Flagg’s attachment to the old fashioved pin and
link coupler was explained.

Gifford’s automatic coupler is in use on the Michigan and
other railroads. Itis a combination of a quarter circle and
an ivclined plane. Its cost in cast iron is §8 per car; in
malleable, $13; and in steel, $16. It iz used on 8,000 or
10,000 cars now in service, and is the standard draw bar of
the Erie Railroad. That road has 2,000 cars with it at-
tached. Several other roads were named where it is
used.

Manly Howe’s coupler was shown in model in a new
form. It has been tried successfully on the Albany road
in another form, of which the new one is an improve-
ment.

The Hatfield coupler has been tested satisfactorily on the
Boston and Maine Railroad.

W. S. Huntington’s coupler is in use on two cars on the
Erie Railroad.

A. B. Holme’s coupler has been used with great success
on coal cars running from Scrantop, Pa.

The Hine coupler has been used on the Chicago and Rock
Island Railroad, the New Haven and Northampton, and two
other roads.

R. Hitchcock’s coupler has been used nearly a year on
the Connecticut River Railroad; costs §$9 per car.

Hilliard’s coupling is in use on the Grand Trunk road and
the New York and Northero, and one other road.

Charles M. Hoag’s coupler has been used to some extent
on the Boston and Albany Railroad.

Hubbell & Co.’s coupler is a balance weight to hold the
link level. No hooks, chains, bars, orrods are required,
and it is improved by being made hard and smooth by use.
It cannot be banged to pieces in 100 years. The St. Johns-
bury and Champlain Railroad bave used it 27 months, all the
time, having but a scant number of freight cars on their
road.

Jobn Howe, Jr., showed a device for adjusting the ordinary
coupler from the outside of the car.

The Jauney coupler was explained at some length. It is
in very general use. Among the roads haviog it are the
Chicago, Burlington, and Quincy, the Chicago and Alton, and
the Pennsylvania road. The latter has 3,500 cars equipped
with it. Cars furnished with it cannot be telescoped.

Charles K. Cordrey presented the merits of his attach-
ment for coupling and uncoupling. He had not made ar-
rangements for exhibition on any railroad, nor is his appara-
tus in use on railroads.

W. Emmett showed his model for easy shackling and un-
shackling of trains, which he claimed greatly simplifies the
work of the train men and reduces the danger. He had
just got his patent, and had no car on a railroad in use with
bis apparatus.

Mrs. Susan P. Moulton showed & coupling of simple con-
struction aud low cost.

The Maulick coupler was shown. It is an attachment to
the old-fashioned link and pin. It works with a spring, and
is in use on a coal railroad running from Pittsburg, Penn.,
since February. The link and pin coupler, the exhibitor
thought, will not go out of use for along while, and this
attachmeot makes it automatic.

Henry Mitchell showed a simple coupler, which is not
yet in use. It costs $18 or $20 per car.

T. B. Nutting’s coupler unshackles from the top of the car,
and iv cage of accident will uncouple itself.

Simeon Nichols’ apparatus works with a link and pin, and
is easily manipulated from the top or side. It has been used
on the Boston and Maine Railroad.

H. M. Sturgis’ coupling is a coupling without a link or
pin. It is of simple construction, and was patented last
June, but is not yet in use.

Peck’s coupler was shown. It has been tested on the
Wheeling and Lorraine Railroad, and its superintendent
certifies to the merit of the device.

The Marks coupler was explained, but the model was not
shown. Itisin usea year on the Cleveland road. A link
is used, but vot a pin.

The Loraine coupler was shown. It works automatically,
and can be operated when there is a tension on the train.
It is not yet in use.

The Leonard and Snow coupler was shown as very Simp]ew
and at low cost, but not yet in use.

Powell’s perfect coupler. It isin use on the Southern
Kansas and on the Atchison and Santa Fe roads to some ex-
tent for six months past.

James Scofield’s coupler was shown. The Texan Pacific
road has had it in use five or six months. A certificate from
the superintendent was read. The cost will not be more
than §$1 a car.

The Skinner car coupler works with a link and pin, and
is a new adaptation of the old style coupler. Itis of recent
patent, and is not yet in use.

Turner’s coupler works in with the regular system and
couples with any other. Tt has a hook and lever. Its cost
is 60 cents. It has been used bauling freight trains of 30
and 35 tons per car, running over Alleghany and Ozark
Mountains. The St. Louis and San Francisco and Baltimore
and Ohio use it.

It appeared in answer to questions put by 8. W. Hathe-
way, attorney for the Boston Automatic Car Coupler Com-
pany, that the Hine coupler claimed to be almost identical
with the Boston automatic car coupler, and that the Jan-
ney coupler claims to have originated whatever is good for
anything in the Hine. The Hine is in use on the New York,
New Haven, and Hartford and the New Haven and North-
ampton railroads and others. It seems that in the use of
the Janney coupler it is necessary for a brakeman to go be-
tween the cars and throw out the loose pin, so as to leave
it ready to couple, and that this is not so in the Boston au-
tomatic. All three of these couplers are automatic swing
hooks, dispense with links and pins, and couple with old
style, and all three are anxious for tests.

Among the other couplers explained were the United
States and the Union, both in extensive and successful use
in New England; the Smillie, link and pin, in use on the
Lackawanna; the Robinson, link and hook pin, patented
July 22, 1884; the Thomas Wood, of London, Eng., hook
and link; the Williams, patented last April, to be tested on
the Fitchburg; the Wilson & Walker, of Fitchburg, com-
bined link and hook, much like the Ames, but will uncouple
by raising either link; the P. Ware, link and pin, automatic
with others, costs $6 a car, not yet in use; the James C.
Bond, hook, automatic with itself, not yet in use; the Titus,
hook like Miller, except that it swings, couples automatically
with other hook designs except the Janney, and is in limited
use on the Chesapeake and Ohio; the Colburn, which is an
improvement on the Miller; the Vance, new and not in use;
the Breyban attachment, common link and fixed pin; the
National link and pin; the Coombs, automatic, hook and
link; the Prescott, in limited and successful use on Central
Vermont; the Stebbins, hook and link, automatic with it-
self; and the M. Ross, opposite hooks, catching into draw-
heads, and both to be lifted to uncouple.

Many of the devices were strikingly ingenious, and a few
seem to have come very near perfection, and will bear close
study and careful tests.

The commissioners accompanied by nearly the whole party
of inventors and promoters and by a few practical railroad
men made a tour of the railroad yards of Boston and vi-
cinity. At East Boston they saw tested the Mark and the
United States. Both scored successes, and elicited much ad-
miration. Of course nearly all present were in a critical
frame of mind, and some were not backward in pointing out
what they considered defects. The Mark coupler failed
twice in coupling with ordinary drawbars—once on account
of a link being so bent that there was not room for the hook
to enter, and the other time because the concussion displaced
the raised pin in the opposite car. The United States failed
two or three times—once when the force was so great that
the car on which it was placed was thrown back, and once
when a low link was propped up so as to sirike the lifting
device of the pin at its highest point. In the former case it
was explained that the car should bave had the brakes set,
or theapproach should have been more gentle; in the latter
it was claimed that the force was insufficient, as more is re-
quired when the link strikes the dog at the top. A train
band said that the failures were wholly exceptional. Some
of the inventors, however, shook their heads, and said that
the device required too nice an application of link and-pow-
er; in other words, that it must be struck at just the right
height and with neither too much nor too little force, or it
would often fail. Aside from this it was generally admitted
to be a good coupler. The promoters of it were quite an-
noyed by what they said was an unheard of slip in its work-
ing, and they will doubtless ask to have it observed in act-
ual use.

In the Fitchburg yards tests were made of the Janney
(book), the Boston of Minnesota (hook), the Williams of
Brattleboro, Vt. (bhook with a second shoulder), the Robin-
son of Ohio (livk and pin), the Smillie of Newark, N. J.
(link and pin, both attached), and the Archer (hook and
link). All worked well, and almost equally well, but the
tests were few, and could bave served only to impart a gen-
eral idea of the devices in action. After the commissiouers
have seen all and brought their preferences down to a few,
they will necessaril ysubject them to-longer and severer tests,
or, better still, take the testimony of the train men and yard
masters who have worked and observed them under all the
circumstances of ordinary use.

At the Lowell Railroad, half a dozen varieties of couplers
were tested. All the tests were substantially alike, and con-
sisted of pushing one car slowly against another, and at an-
other time throwing one car swiftly against another. Ef-
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forts were thus made both to couple and to avoid coup-
ling. The Ames automatic coupler of Canada was first test-
ed. Itconsists of an inverted hook, which catches and holds
the link automatically. This coupler worked well. The
Byron coupler was not shown. It consists of a hook, which
couples with the standard link. The Conway ball coupler,
which bas a loose ball in each drawhead, was the third one
tested., It uses the link, but replaces the pin with the ball.
It was one of eight recommended by a committee of the
master car builders. The next shown was the Hubbell,
which was a balance weight to hold tbe link level. The
Union is too well known in this vicinity to need much de-
scription. It consists of a long latch fastened in the draw-
bar, which drops down of its own weight into the standard
link. The Prescott is another invention using the link and
hook. All the above worked satisfactorily in most of the
tests to which they were subjected. The freight yard of the
Boston and Maine was next visited, and tests made of the
Holmes coupler, which uses a hook in place of the common
pin. It worked well.

At the yard of the Boston and Providence road cars were
examined which were equipped with the Cowell coupler,
This is one of the eight recommended by a committee of
the Master Car Builders’ Association. It consists of a hook
working horizontally, and does away entirely with the link
and pin. Itis similar to the Janney coupler, hut has the
advantage that it can be uncoupled from either car. The
tests were eminently satisfactory, not a single failure being
recorded. From this place the commissioners proceeded to
the Boston and Albany’s freight yard, west of Huntington
avenue. The Ames coupler was first tested; it has a link of
a peculiar form, the lower side having a ‘‘lug” or projec-
tion which enters the link of the next car; the link is
weighted at the rear end, and is thus kept level. The Ames
is another coupler recommended by the Master Car Builders’
committee. The tests resulted very satisfactorily. Charles
M. Hoag’s coupler was next tested ; it uses the standard
link, and a double pin is the principal point of movelty.
The Hitchcock coupler was the invention of the master car
builder of the Connecticut River Railroad. It uses the stand-
ard link anda pin shaped somewhat like a half moon,
which is worked up and down by a lever, though the pin
works automatically by contact with another coupler. The
Hein coupler hasa horizontal hook, working automatically
withone of its kind. Most of the tests of the above were
satisfactory in their results.

The Old Colony freight yard in South Boston was next
visited, and the Wilson automatic coupler, another of those
recommended by the Master Car Builders, was first shown.
Itisvery like the Ames coupler, but it was thought had
some decided improvements, one being that it can be un-
coupled from either car. The tests demonstrated that it is
an excellent coupler, certainly equal to any shown during
the week. The Davidson coupler, using the standard link
in connection with a pin of a peculiar shape, was tested
with satisfactory results.

The freight yard of the New York and New Englaud road,
on South Boston flats, was the last place visited. Turner’s
coupler was tested on four cars of the Baltimore and Obio
railroad. It uses a link and vertical latch or pin, but, as a
special link has to be used, it isscarcely probable that it will
come into general use. One gentleman said that it was a
step backward. The tests were only partially successful,
and utierly failed when a standard link was used. Peck’s
coupler was next tested. It uses a pin and link, both fixed,
and the tests were quite satisfactory. A coupier patented
by Mrs. Susan P. Moulton was the last one tested. It con-
sisted of a barbed tongue, the barbs on two couplers coming
together, catching each other. It worked omnly partially
successfully.

At all the tests a large number of gentlemen were present,
and many brakemen watched them with special interest, ex-
pressing freely their views, which appeared most favorable
to the most simple styles of couplers, and any coupler that
used automatically the link and pin especially commended
itself to them.

—_———— e r—
To Make Koumiss,

Koumiss is considered a good restorative, and is undoubt-
edly a help to digestion. It can be made by any one. The
following directions for making it are from the Weekly Medi-
cal Review:

Fill a quart champagne bottle up to the neck with pure
milk; add two tablespoonfuls of white sugar, after dissolv-
ing the same in a little water over a hot fire; add also a
quarter of a two cent cake of compressed yeast. Then tie
the cork on the bottle securely, and shake the mixture well;
place it in a room of the temperature of 50° to 95° Fahren-
heit for six hours, and finally in the ice box over night.
Drink in such quantities as the stomach may require. It
will be well to observe several important injunctions in
preparing the koumiss, and they are: To be sure that the
milk is pure; that the bottle is sound; that the yeast is fresh;
to open the mixture in the morning with great care on ac-
count of its effervescent properties; not to drink it at all if
there is any curdle or thickening part resembling cheese, as
this indicates that the fermentation has been prolonged be-
yond the proper time. Make it as you need to use it. The
virtue of koumiss is that it refreshes and stimulates, with no
after reaction from its effects. It is often almost impossi-
ble to obtain good fresh koumiss especially away from large
towns. The above makes it possible for any physician to
prescribe it.



220

REIN SUPPORT,

The object of the invention herewith illustrated is to pro-
vide a device for holding the reins in such a manner that
the horse cannot throw its tail over them. Each end of a
U-shaped bar is provided with a leg, the lower endsof which
are held on a plate fastened on a cross strap uniting the two
hip straps. A brace rod extends from the middle of the bar
to the back strap, and is of such length that the legs will be
inclined upward and outward, as shown in the cut. Onthe
bar is secured a rod which is parallel with the dashboard,

HOYT’S REIN SUPPORT.

and the ends of which are bent upward and toward each
other to form loops (Fig. 1) that prevent the reins from slid-
ing off therod. The use of this device not only increases
the comfort of the horse and relieves the driver of much
care, but prevents the ‘‘ cutting up ” which many horses in-
dulge in when they get their tails over the lines.

This iuvention has been patented by Mr. Edwin A. Hoyt,
of Lebanon, Il

The New City Hall, Philadelphia.

This splendid edifice, now progressing toward completion,
will have the highest tower of any structure in the world.
The building is 489 feet 6 inches from north to south, and
470 feet from east to west, covering 414 acres of ground.
The width of the main tower is 90 feet at the base, and its
height 537 feet 4 inches. The center of the clock face will
be 361 feet above the pavement.

CAR COUPLING.

The drawhead of the coupling—shown in sectional eleva-
tion in Fig. 1 and in perspective in Fig. 2—is provided with
two longitudinal slots, one in the top and one in the side.
In the upper surface of the bottom is a groove, at the front
end of which is formed a shoulder. Pivoted in the forward
end of the upper slot is an L-shaped coupling pin whose
vertical shank extends to the bottom of the groove and
whose horizontal shank is weighted. Through the inner
end of the slotted link passes a bolt carrying a spiral spring
that presses the end of the link on the bottom of the draw-
head. On the outer end of the link are formed prongs,
which project in opposite directions. The inner end of the
drawhead rests upon a cross plate sliding in a frame secured
to the car, and is pressed upward by springs.

‘When the link enters the drawhead, the end strikes the
vertical shank of the pin, which swings inward; when the
end of the pin has passed, the pin swings back and through
the slot in the link. Each drawbead holds a link, and as
only oune is used in coupling, the idle one is swung out of

G Bl ST
SHEON
SPENCER’S CAR COUPLING.

the way through the side slot. When the drawhead is to be
connected with a car having one of the usual drawheads, a
link is used having one end formed in the usual manner and
the other end forked.

This invention has beem patented by Mr. C. B. Spencer,
of Spiceland, IN., and particulars may be obtained from
Mr. 8. G. Hastings, of same place.

Scientific Jmevican,

Stripping Photo Films.

Take a developing tray larger than the negative to be
stripped, pour in sufficient water to cover, and, for a whole
plate, drop in eight or ten drops of hydrofluoric acid (the
exact quantity cannot be given, as the strength of the acid
is constantly diminishing, though kept in a gutta percha
bottle), place the negative in the acidulated water, and in a
minute or two the film will frill all round the edges and
gradually leave the glass. If the operation is slow, add two
or three more drops of acid, and gently rock.

‘When the film is loose, hold it at one end and pour off
the acid water, and wash by repeated changes of water; this
lengthens the film wonderfully, but if the last washing is
done with equal parts of methylated spirits and water, it
will return to its original size. This may be varied con-
siderably by using more or less spirit. But on no account
should undiluted spirit be used, as it makes the filmcoil out
of all control.

Clean a plate with nitric acid—larger than the stripped
film—dust with French chalk, polish with a dry cloth, and
with a wet one wipe a quarter of an inch all round, coat
with plain collodion, and when set, or even quitedry, in-
troduce under the film. Adjust the film, and with a little
care there will be no bubbles. Allow the film to dry, and
coat with plain collodion. When this is dry, run a sharp
penknife three-eighths of an inch from edge of plate, and
you have the gelatine film between two collodion films, im-
pervious to moisture, quite flat, and may be printed from
either side. The acid is so dilute that any developing
tray may be used.—Photo. News.

—_— - tr——
PAPER FILE OR HOLDER.

An improved file for filing bills, notes, and other papers
has been patented by Mr. Oscar H. Gebrs, of Marine, Ill.
From the upper end of a plate projects an arm, in the outer
end of which is held a short rod having a button formed on
its lower end. From the lower part of the platea rectangu-
larly bent wire extends upward, the free end of which is

GEHRS’

PAPER FILE OR HOLDER,

pointed. A tube, or a rod baving its lower end hollowed
out, is provided at its upper end with a cup in which the
button closely tits. When a paper is to be filed, the tube is
moved upward and slightly to one side (as shown by the
dotted line, Fig. 1), when the paper is passed upon the wire
in the usual manner. The end of the tube is then placed on
the pointed end of the wire to prevent the paper coming off.

If any desired letter is to be taken from the file, the
letters above the one to be removed are pushed upward oun
the tube, which is then swung from the wire to allow the
removal of the letter.

U
—— )

The Cholera in Southern Europe.

Cholera seems, from what we glean from foreign sources,
to be passing away from Southern Europe. But our Con-
tinental exchanges still discuss the subject, and the people
in many places exhibit the greatest alarm.

Dr. Vulpian does not venture on any forecast asto the
probable course of the cholera epidemic, buthe says that
subcutaneousinjections of morphine are the ‘‘grand remedy”
on which the faculty mean to rely should the cholera make
its way to Paris. Professor Germain-See was the first to
witness the arrival of the cholera in Paris in 1865. It
was brought into the city by a gentleman residing in the
Boulevard Malesherbes, who had been to see his daughter
in Amiens, where the scourge was raging. He died of it,
and the whole of the quarter in-which he lived became
speedily contaminated, while the poorer quarters of the city
enjoyed comparative immunity from the disease. Nervous
people will derive comfort from the Professor’s assurance
that fear is quite incapable of producing the malady; and
if, as is now practically proved, cholera is caused by the in-
troduction of a specific microbe into the system, the state-
ment may be accepted without hesitation. It is obvious
that no extremity of nervous terror has the power to gen-
erate the smallest animalcule.  Asiatic cholera was unknown
in Europe before the year 1829-30, although it had existed
in India for mauny centuries.
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TREE PROTECTOR.

The tree protector shown in the engraving, recently pa-
tented by Mr. T. J. Longacre, of Kingsville, Missouri, is
cheap, easily made and put in place arouund the tree, and
forms a sure safeguard against damage from mice, rabbits,
tree worms, and other pests. Plain, galvanized, or painted
wire cloth of a fineness of mesh suited to the purpose is bent

LONGACRE’S TREE PROTECTOR.

so as to encircle the tree, the edges being sewed together
with fine wire or cord.

The top is bent into a conical shape, the inner cdge being
close to the tree, and is creased to form radial ridges which,
after the protector has been placed in position, are pressed
down flat. This shaped top permits it to expand with the
growth of the tree. The lower edge of the protector is
placed in a shallow trench.

CAR GATE,

In the side wall of the car is inserted a series of tubes
screwed into a plate, the openings in which are smaller in
diameter than the tubes, in order to prevent the withdrawal
of the bars. I'be gate is composed of bars projecting through
the end wall of the .car into the tubes, and secured at their
outer ends to a vertical bar. The iuner ends of the bars are
provided with rollers to steady them in the tubes, and the
vertical bar is furnished at its lower end with a roller that
rests upon the car platform, and supports the outer end of
the gate. The gate is formed with an eye in which engages
either of the hooks attached to the end of the car and to the
platform rail, to hold the gate in either an opened or closed
position. A cord, secured to thie upper end of the vertical
bar, extends under a pulley attached to the wall of the car,
and over pulleys whick bring it within easy reach of the
conductor; by pulling this cord the gate may be opened.

This car gate is applicable to street and railway cars and
platform exits, and may be applied witbout material change
either in the cars or in the building. It may also be adapted
to elevator doorways.

Further particulars regarding this device may be obtain-

‘.lmum j
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HUGHES' CAR GATE,

ed by addressing the inventor, Dr. C. H. Hughes, 3000 Chest-
nut Street, St. Louis, Mo.
—_—————t——

THE sagacity of birds is illustrated by a pair of oriolesin
the Central Park, this city, who built their nest on a twig
which they found too weak to support it. By means of a
string ingeniously secured to the twig and branch above,
the nest was properly secured.
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THE ELECTRIC RAILWAY AT FRANKFORT, GERMANY.

The cities Frankfort and Offenbach are now connected
by an electric railway, 6,665 meters (about 414 miles) long,
of 89 inches gauge. It leads from the old ‘‘ Romerbrucke ”
Frankfort through Sachs-
enhausen, Oberrad, and
through the entire town
of Offenbach.

The trains run over the
entire route in about 25
minutes.

The annexed cut, taken
from Uber Land und Meer,
shows part of the engine
aud dynamo house of this
railway.

Two steam engines, of
125 borse power each,
drive four dynamo elec-
tric machines by means of
suitable  cables, from
which machines the cur-
rent is conducted through
suitable cables and con-
ductors over the entire
line,

A switch is provided,
regulating, governing,
and directing the currents,
as may be necessary. The
conductors  consist  of
tubes slitted along their
entire length at the bot-
tom, and secured insulated
on polesin about the same
manner as telegraph wires
are.arranged.

In the said tube a small
cylinder slides or runs,
from which a conductor extends down to the car and to the
dynamo in the same in the usual manner.

By using this conductor the interruptions, cut-outs, etc.,
are avoided which are caused by frost and moisture, when
the carriage running on a conductor is used, as, for instance,
as on the Berlin Lichterfelde Electric Railway.

The Frankfort-Offenbach Railway was built by the well
known electricians, Messrs. Sicmens and Halske, of Berlin.
—_—— e ———

Stern Wheel Steamer for the Nile,

In addition to the flotilla of river craft which is being

constructed by various builders, the British Governmeut

have entered into a contract with Messrs. Yarrow and Co., | sion that the steamer is the one best suited for overcoming the
for the immediate supply of a stern wheel steamer for serv- | difficulties incidental to the navigation of the shallow por-
ice on the Nile, and she will be-shipped in the course of a | tions of the Nile, and especially for ascending the rapids.

few days from Woolwich,

ELECTRIC GENERATOR FOR FRANKFORT RAILWAY.

can stern wheel boats, and resembles Le Stanley, built by
the same firm for the Association Internationale for the navi-
gation of the upper waters of the Congo, and which, it may
be remembered, was tested on the Thames in the early part
of this year with great success, and illustrated in our pages.
The steamer just purchased was built for Central America.
She is 80 ft. in length by 18 ft. beam, and will have a draught
of 16 in. ounly. She is being shipped in pieces, all of a size

| suitable for hand porterage, so that she can be sent on to any

section of the Upper Nile that may ultimately be decided
upon, and there put together and launched. Military author-
ities, after much consideration, have come to the conclu-

S0 T e v
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In design she is like the Ameri- | In order that there shall be the greatest possible dispatch in

riveting up and starting
the vessel, a large staff of
engineers and shipbuilders
from the works of the firm
are to accompany the ex-
pedition. The steamer
will be furnished with an
upper and lower deck, and
it is estimated that she
will be capable of convey-
ing from 400 o 500 sol-
diers. She will be fitted
with several machine
guns mounted at a con-
siderable elevation, so as
to command an extensive
range over the river banks,
and, no doubt, she will be
found a valuable addition
to the expedition.

The Petrified Wood

Industry.

The petrified forests
near Holbrook, Ari., have
been purchased by a com-
pany. They have com-
menced the shipment and
manulacture of the petri-
factions into tablets, tiles,
and various ornamental
articles in building and
finishing. In this connec-
tion the Prescott Miner
has the following: “ Gov-
ernor Tritle informs us that while in San Francisco he in-
spected an establishment recently started for the cutting and
polishing of petrified wood taken from the wonderful forest
of petrifactions existing along the line of the Atlantic and
Pacific in this Territory. The parties engaged in this work
state that the petrified wood is rapidly driving California
onyx from the market as a material for mantels, etc., as it is
susceptible of a much finer polish and is also more perma-
nent and lasting than that of the onyx. Several companies
bave already been formed for the purpose of getting
possession of portions of the forest by pre-emption,”
thus promising to further push the manufacture.

i
| pe |
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SIEMENS ELECTRIC RAILWAY AT FRANKFORT GERMANY,
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Oorrespontdence,

A Ten Year 0ld Wood Pavement.
To the Editor of the Scientific American :

SIr: In the SciENTIFIC AMERICAN for Aug. 16, I noticean
article of some length, in relation to the Kerr wood pave-
ment. The description therein given with respect to the pro-
cess by which it is laid is similar to the process for laying
the Flannigan pavement, decidedly the best wood pavement
ever laid in Wasbington.

The Flannigan pavement is laid upon a bed consisting of
crushed stone, cement and asphalt; the blocks are round and
of cedar, the interstices being filled with gravel and hot tar,
the whole being covered with a substantial coal of as-
phalt and rolled, making it one of the most compact pave-
ments in use. One of these Flannigan pavements was laid
in this city on Third Street, adjoining the U. 8. Botanical
Gardens, and one on Eighty-third Street, S. W., extending
from First to Third, in 1874, which, when taken up to give
place to the Belgian pavement now being laid, were found
to be in a perfect state of preservation, the blocks being as
dry as when first laid, and those that were laid in the gutters
and along the curb were as dry as any of the rest. This
pavement is impervious to water, and is I think equally as
good, if not superior to the Kerr pavement.

Very respectfully,
Washington, D. C., Aug. 18, 1884. J. E. BRUCE.

- —e,tr——

A Sulphur Well at Columbus, Ohio.
T the Editor of the Scientific American :

In recent issues of the ScreNTIFIC AMERICAN I find seve-
ral articles on artesian wells, which cause me to here give a
description of a six inch driven well just completed at the
tannery of Schaumaker Bros., of this city, which after going
through 60 feet of sand and 36 feet of clay struck bed-rock,
into which they penetrated to the depth of 50 feet; there
struck a strong stream of sulphur water, which immediately
rose to the height of 10 inches above the surface. I have
seen two pumps inserted which, combined, throw a 3 inch
stream, and with that they succeeded in lowering the water
about 14 inches, where it would stop, and after stopping the
pumps it would immediately rise to its standing point.
This well is by experts pronounced to be finest well of its
kind in this State. Scores of people go there daily to drink
the water and take it home with them. At present the
water is conducted into the tannery; but as some say it
possesses great healing power, it is hard to tell what the
future will bring.

Columbus, O., Sept. 22, 1884.

A. L. ScHEIBLICH.

The Filtration of Orange, N. J., Water.

Last year the city of Orange, N. J., constructed new water-
works, conveying the water through pipes from a reservoir
some miles away, which was supplied by a running stream.
As the summer season advanced much complaint was made
by the users of the water that it was stale, had a bad odor,
and was unfit for drinking or cooking purposes. The local
newspapers took up the matter, and a number of articles
were published from correspondents, complaining of the un-
fitness of the water for use and condemning the source from
which the supply came as unclean. The engineer of the
waterworks maintained that the water was pure at the res-
ervoir, and that the trouble arose from the water becoming
stale in the pipes when there was but little water used, and
that the trouble would be remedied by flushing the water
through the hydrants. This hasbeen done, and considerable
improvement is observed; but to render it still more pure,
and to allay the prejudices of the consumers; the following
method of filtering is to be adopted. The Orange Journal
thus describes the process:

‘“ There are three flumes, the outer one communicating
direct with the reservoir by means of three inlets, located at:
intervals of about 12, 20, and 30 feet from the surface. The
water passes into this flume precisely as it is in the lake.
The second flume will be supplied with 400 bushels of fine
charcoal, through which the water must all pass, and enters
iuto the third flume through a copper sieve. Both sides of
this third flume have a copper sieve ahbout fourteen feet in
height from the bottom, and the conduit for supplying the
city connects with this. Into this lower part of the flume
200 pounds of sponge will be packed, and thus all the water
to be used will be filtered through this charcoal and sponge
before it reaches the consumers.”

The hints contained above may prove useful to other
places where the water seems foul, dead, and unwhole-

some.
_—

Enamel for Metals.

The following is said to form a good enamel for cast iron,
wrought iron, or steel, and we are informed that it will not
crack on being subjected to moderate changes of tempera-
ture. When an opaque enamel is required, let us suppose
as a basis for vitrified photographs, about 8 parts of oxide
of tin should be added. Take about 125 parts (by weight)
of ordinary flint glass fragments, 20 parts of carbonate of
soda, and 12 parts of boracic acid, and melt. Pour the fused
mass out on some cold surface, as of stone or metal, and
pulverize when cooled off. Make a mixtureof this powder
with silicate of soda of 50° B. With this coat the metal to
be glazed, and heat in a muffle or other furnace until it is
fused.

‘WAGON SEAT.

Bolted firmly to the side of the wagon body is a post, B,
to the upper end of which is hinged the horizontal bar of
the bracket, D, supporting the seat. The rear inclined
brace is rigidly secured at its upper end, and isslotted at the
lower end to enable it to pass over a key, E, held to the post
by a nut. The brace locks behind 4 shoulder formed at the
upper edge of the head of the key, which may be more surely
prevented from turning by having its lower shoulder mor-
tised in the face of the post. The seat is mounted upon a
suitable spring fastened by bolts to a sliding block, F, be-
tween which and the spring is a wooden block. Each slid-
ing block—a similar device is placed at the other side of the
body—is fitted to slide back and forth upon the upper bar
of the bracket (as shown in the cross section, Fig. 8), and is
held in any position by one or moreset screws.

To throw the seat forward, as indicated by the dotted
lines, it is lifted at the back until the upper ends of the slots
can pass over the shoulders of the keys, when it may be
swung over as indicated by the dotted lines. In swinging
the seat back into position for use the slots will pass over
the heads of the keys, and a little greater down swing of the
seat will cause the ends of the slots to fall, and lock behind

Pig,? %
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MILLER'S WAGON SEAT.

the shoalders, By removing the hinge pins the seat and
brackets may be lifted from the wagon.

This iuvention has been patented by Mr. Alonzo Miller,
of North Adams, Mass.

— .t —
Photographic Notes,

FORMULAS FOR REDUCING OVER-INTENSE NEGATIVES.

At a recent meeting of the New York Society of Amateur
Photographers, Mr. Newton called attention to the danger of
the injurious action of hyposulphite soda, contained in the
dividing paper frames, upon gelatine plates as they are at
present put up and sold.

He exhibited several specimens in which the deleterious
action of the cbemical was distinctly visible. The general
effect was to fog the edge, and frequently the whole of the
plate, and thus seriously injure it for future use. Asarem-
edy, he suggested that the plates be packed in tin or metal
boxes, or that the division frames be varnished or shellacked,
which would in a measure counteract any injurious effect
of the chemicals contained in the paper.

Mr. F. C. Beach presented the following formula for re-
ducing negatives, which had been given him:

No. 1.
Water.......... 0000000A0080 J00OE000aG 0000000000600 15 drachms,
Chloride OF Old.....c0ovvuervneivenennneannaenns oun 15 grains,
No. 2
A Weak Solution of Cyanide of Potassium.
8 ounces,
10 grains.

The plate to be reduced is soaked in water for a minute,
and is then flowed over with No. 1 for haif a minute; it is
then washed, vnd flowed with the cyanide solution. The re-
duction takes place gradually, and if the first application is
insufficient, the operation should be repeated.

A formula given by Mr. Newton was as follows:

L 17 10 ounces.

Sulphate Of COPPer......ov viiiiiiiiieineere v venan 100 grains.
After the copper is dissolved:

Bromide of potassium. .........c..c.iiiivieeiinioe.. 100 grains
are added, which converts the solution into bromide of cop-
per.

One ounce of the above is added to two ounces of water;
the plate is then soaked in this for a minute or two, washed,
and put into a weak solution of hyposulphite soda for two
or three minutes, and again washed. The manipulation
may be repeated should the reduction be insufficient. The
copper solution may be used over and over,

Another solution was:

A a0 600 B06Ea000 00a08600500 GO08EAB06000aa000 1 ounce.
Perchloride of iron solution, as obtained at the drug-
a1 16 drachm.

The plate is laid in this for two or three minutes, washed,
put into a weak solution of hypo for the same leugth of

time, washed, and dried.
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A formula given by Dr. Janeway consisted in dissolving
9 grains of ferrid-cyanide of potassium (red prussiate of pot-
ash), by stirring with a glass rod, in 3 ounces of a 5 per cent
solution of hyposulphite of soda, which is sufficient to cover
a 5 x 8 plate, and should be mixed on the day it is used.

The action of the reducer is quick, and careful watching
is necessary. With a camel’s hair brush, which has been
dipped in the solution, dense portions of a dry negative may
be touched over and reduced. Care should be taken to
wash off the plate after each application.

—— e —
How to Photograph Paper Photographs.

In copying paper photographs the granular texture of the
paper invariably injures thecopy, making it appear to be
covered with whitish dots.

A method practiced by Mr. Denier, a Russian photo-
grapher, says the British Journal of Photography, cnables one
to obtain a perfect copy in which all granularity is avoided.

On copying the original it was illuminated with a strong
side light, so as to minimize the grain as much as possible to
begin with. The negative was made tolerably vigorous, and
then slightly retouched. In printing (using a registering
printing frame), when the impression had attained somewhat
about half its proper depth, it was removed from the nega-
tive, and a couple of thin films of gelatine—such as those
used in packeting confectionery—were placed upon it, one of
those films being tinted a pale blue, and the other colorless.
The half printed sheet was next replaced over the gelatine
sheets in exactly the same position as it previously occupied,
and the printing coutinued until it was dark enough. By
this method the details are printed first, while the second
printing blurs and softens the picture, and prints out the
granularity. An ordinary printing frame may be converted
into a registering frame by placing a piece of sheet glass in
the front, and laying upon the negative, which must have one
corner and two sides abut against the interior sides of the
frame. The other edges of the plate should be wedged be-
tween the sides of the frame. The negative being rigidly
secured, the paper must be cut so that its top and one side,
at least, shall form exactly a right angle, In replacing the
paper in the frame, if care is taken that the two edges ac-
curately fit the corner of tbe frame, it may be removcd, the
films inserted, and the paper again replaced, provided
that the same edges strike the sides of the frame, without in-
terfering with the result or overblurring the picture. Very
soft and peculiar effects may be produced by this process.

Another method is to place the photograph inu strong
side light, and in making half the time of exposure with the
image exactly in focus on the ground glass, then capping
the lensand moving the back of the camera slightly within
the focal point, so that the image will be a little out of focus;
then to expose ome quarter of the time, recap the lens,
and expose the last quarter with the rear of the camera
slightly beyond the focal point. A negative will be pro-
duced in which all appearance of granularity is destroyed,
and from which prints may be made direct without the ne-
cessity of double printing.

—_—  ——r——
Remedy for Frilling in Gelatine Plates,

The tendency of the film on gelatine plates to frill and
rise up off the glass during development is very common
when the solutions are warm.,

The Br. Jour. of Photo., of a recent date, contains a rem-
edy described by Mr. Watmough Webster, which, in his ex-
perience, has proved to be valuable and useful.

After the frilled negative has been fixed it is washed a few
minutes, and then immersed in an alum solution for one
bour; it is again wasbed and soaked for twelve hours—over
night, for instance—in a dish coutaining alcohol; the dish
should be covered with a sheet of glass to prevent the evapo-
ration of the alcohol. At the end of twelve hours the frilling
or blistering will have entirely disappeared.

—_—
The Wagner Institute,

The venerable Professor William Wagner is an unobtru-
sive but most efficient benefactor of Philadelphia, of whom
many citizens know little or nothing. The Wagner Free In-
stitute of Science is an establishment entirely of his own
creation, which for many years has been doiug inestima-
ble good in the northwestern part of the city. There he
has collected in commodious buildings a library, collections
of natural history, philosophical apparatus, and many of
the most costly and useful features of a great institution of
learning, which are open free to the public; while lectures—
also free—are delivered by scientific men every fall, winter,
and spring, which are attended by thousands of young peo-
ple whose means do not permit them to procure education
elsewhere. Professor Wagner has founded and endowed
his Institute liberally, and according to the Philadelphia
Ewening Bulletin, he has just added to the endowment a
gift of thirteen fine new dwellings, costing $165,000, which
have beep conveyed to thetrustees, who willhave the rental
to use for the establishment. The whole value of Professor
‘Wagner’s gifts to the Institute is over $600,000. It is safe
to say that no other Philadelphian has, during his lifetime,
been so wisely generous to the public as Professor Wagner.
His Institute was founded about thirty years ago, and he
has reached the great age of ninety-two years. But he still
takes an active interest and pride in his work, and it is
hoped that he will live long to enjoy it and to render it still
more efficient.



OCTOBER 11, 1884.]

Srcientific dmevican,

229

THE FISH RIVER CAVES, NEAR SYDNEY, AUSTRALIA.
BY J. E. RICHTER.

These caves are situated about 80 miles west of Sydney,
Australia, and are some 3,000 feet above sea level, in an in-
teresting mountainous locality. They were first discovered
by a party of settlers in 1866, while in pursuit of bush-
rangers.

Apart from the cave sights, that attract so many visitors,
the locality surrounding affords an interesting study to the
geologist and student of nature. A wall or ridge of lime-
stone, hard as flint, and several hundred feet in height,
stretches across couuntry for several miles, sometimes as a
ridge, at other places as an arch or bridge spanning streams.
One of these creeks, containing a stream reasuring several
square feet in section, disappears under the limestone, em-
bouching again a mile or so furtherdown. Itssubterranean
course has never yet been traced. Contiguous to its course,
little doubt exists of many undiscovered caves, possibly sur-
passing in beauty those at present shown to delighted visit-
ors. ln ages past this ridge of limestone, now so high
above the sea, and 80 miles from it, was the bottom of the
warm ocean, the abode and regenerative ground of the
myriad tribe of shell fish. TUnearthing a detached piece of
limestone at grass from the red soil, different forms of shell
are discernible over the surface of it, a substance in the soil
eating or corroding certain parts of the limestone more than
others, leaving the shell forms raised above the surface of it.
Viewing these forms, it is significant that none of the shells
originally forming a part substance of thislimestone were
larger than 114 inches in any section. The line of junction
of the limestone with other rocks is visible at several places.
On the western side an indurated Silurian schist formation
closes in upon it. At the other, softer schists. Another
creek, after baving wornout a passageforitself through this
wall of limestone, immediately joins the stream aforemen-
tioned; and it is near the junction of these streams the caves
are situated, so far discovered, and as shown to the visitor
by the caretaker--the caves having been wisely reserved by
the government of New South Wales from any private pro-
prietary speculation or interference. Where these streams
have bored a passage through several hundred yards of this
wall of limestones, traces are left sufficiently numerous to
show that said streams had originally worked through at a
much higher level; in after ages grinding deeper to the pres-
ent bed.

These caves are singularly attractive. Tbe intricate gal-
leries, halls, and passages in their subterranean scenes are so
truly magnificent that a person having once seen them is de-
sirous of viewing them again and again, new features being
presented to his view at each visit and at every turn. The
strange forms that have been assumed by the drippings fiom
the limestone are almost infinite, and are in beauty unsur-
passable in their own character elsewhere. When lighted
up by the incandescent magnesium wire or other strong light,
these sublime chambers, so strangely forined by nature’s
hands, present a gorgeous spectacle, filled as they are with
drooping sprays, coral growths, delicate pendants, gigantic
columns, handsome shawls, huge curtains, and shadowy
arches of the most fantastic kind. There is a good coach
road from the railway at Tarana to the caves, 36 miles.

The cavernous limestone of the Fish River is bluish-brown
in color, compact, and bard; fractures easily under the
hammer, leaving an edge sharp as that of flint. It is capa-
ble of taking a high polish, almost equal to that of the New
Zealand greenstone, so much used in jewelry ornamentation
at the present time in Australasia. At different placesabout
the caves, where the configuration of the surface has forced
the many animals of the kangaroo species, large and small,
to travel on any narrow trail, the limestone is worn so smooth
and polished by the feet of these indigenous animals that
the face of the visualist is reflected to him as in a mirror at
favorable spots.

The length of the numerous caves in their various turns
and curves, ascents and descents, would probably measure
several miles, taking about three days to view, while the
student may spend three days more to advantage inspecting
the many strange overground features of the neighborhood,
including the unique surrounding woodland scenery, typi-
cally Australian.

The fissured condition of some of the limestone in this
locality is due to volcanic upheaval disturbance. Many of
the smaller fissures have been filled since the upheaval by
silicates and spar, some colored, denoting the presence of
oxides of iron and probably other metals, from which also
the bard carbonates deposited in such lovely and various
forms on the wallz, or dependent from the domes and arches
of the caves below, have obtained their variegated and di-
versified colors. Some of these silicates present an example
of that rare combination, stratification and crystallization.

For two or three years after discovery the more accessible
caves were partly despoiled by iconoclastic inclined visitors
breaking away the best stalactites and carrying them off to
adorn their homes. Then the government assumed charge
of these marvels of nature, since which time the caves
are locked at their various entrances by iron gates,
and can now only be seen by the guidance of the caretaker,
whose service is free of charge, the material for displaying
light and cost of sustenance while there being the only
charges made. Much improvement bas been and is being
made throughout toenable visitors, including ladies, to better
see the many wondrous sights without the physical exertion
that was necessary in former years.

Trenches bave been dug in many places, so that one can

now walk along upright where once it was necessary to crawl
along on hands and knees, or wriggle along, caterpillar
fashion, through passages that measured but 10 or 12 inches
from floor to roof. Bridges bave been thrown across chasms
and pools, wire ladders and stairs have been fixed at difficult
ascents or descents, iron or wire rope railing guards the more
dangerous side lines and pits, and recks and other obstruc-
tions have been cleared away.

It would be difficult, as it would be unwise, to compare
these caves with the Mammoth Caves of Keuntucky or the
more recently discovered Luray Caves of Virginia, each hav-
ing its own characteristics—the Mammoth, for their vast-
ness and rosette covered walls; the Luray, for their tessellar
pendent features; the Fish River, for their spiked and fili-
gree glasswork and shawl-draped roofs and walls.

The student of nature, accustomed to find the most exqui-
site symmetry, form, and color where light and warmth are
in most abundance, is surprised to find here, as in other
caverns, that the most charming forms, figures, and colors
bave been slowly created in these underground corridors,
in a temperature not more than 60° F., and in darkness as
intense as that of some parts of the Black Tartarus, as be-
lieved in by the ancients. 'This silent, enduring evidence
rather upsets the assertions of those theorists who assert
that the richest colors are not producible except by the aid
of light or heat, or both conjointly.

In some of these caves we were often confronted by what
at first sight has the appearance of the filigree work of the
glassblower, as if a member of that craft bad traversed with
a portable apparatus, and had in a haphazard fashion prac-
ticed hisart here and there in the most whimsical places, on
walls, stalactites, in niches, on arch under one’s feet, and on
dome 50 feet above.

In some places our attention was attracted to side floors
apparently thickly strewn with potatoes or turnips, covered
by a balf inch of what appeared newly fallen snow. It is
not snow, but a soft fungus or down closely resembling it;
and, unlike’a few minutes’ fall of snow, is the gradual growth
or decay of ages, no doubt the product of disintegrated
carbonates, the potatoes heing concretionary nodules, proba-
bly formed from the same substance. Near these and at
other places the walls present the appearance of an irregular
patchy Beton concrete work, or the whitewashed dab plas-
tering to be met with on the outside walls of the houses of
the German peasant—at other places as if boys had been
throwing small snowballs at the walls, which bad stuck
there, white as snow, a portion of it as soft too.

As illustrating the indestructibility of matter, the lime-
stone, extremely hard though it be, wastes away in the pre-
sence of aqueously saturated air, aud under certain condi-
tions on contact with water, and is depcsited at lower levels
in all those strange and curious forms that so exult visitors.

The caves that have their entrance from outside are but
fouror fiveinnumber: The Elder Cave, Nettle Cave, Lurline
Cave, Lucas Cave. The Imperial Cave, the finest of all the
number, was discovered but two years ago. All other caves
are but sub-caves of these. The Lucas Cave is singular in
its form, winding downward as it does until, at its further
end, we find ourselves directly under the entrance portion,
but 200 feet lower.

Let us pause a little, and think over the evidently extra-
ordinary slow growth of that grotto of stalactites before us.
From long continued observation, extending over a century,
in the limestone caves of Europe and America, the results go
to show that it takes a thousand years to make a foot in
length of the slowest forming stalactites. It is equally cer-
tain, however, from the results of observatious in the same
caves, that the same length has become aggregated in 100 or
200 years, but the conditions under which each were form-
ed being different. From one falls a drop of water but once
in two or three minutes, much of the water previous to its
falling as a drop being evaporated on its coming in contact
with air or a curreut of air. From the other the water falls
in an almost continual trickle. At the Fish River Caves
the only observation as yet taken was by the guide, who
informed us that, at the entrance to the cave, and previous
to the path being lowered, he bad accidentally broken the
tip off a stalactite 8 inches long by striking it with his head
sixteen years ago. The new growth, the growth of sixteen
years, was but 34 of an inch in length by 14 in thickness,
the thickness of the stem where broken off being about 34
of an inch. At the time of our visit, one lo two minutes
elapsed between the falling of each drop of water from it.
At this rate it must have taken 360 years to form this stalac-
tite of 8 inches length previous to its breakage.

At one place, measuring about 150 square feet, we counted
36 stalactites to the square foot, from an inch to fifteen
inches long, making about 5,000 delicate pendants in this
sequestered nook. The longest stalactite noted in these
caves was about 20 feet or less, and the tallest stalagmite
about 10 feet, many of the latter assuming most peculiar
shapes, as of human-like figures, hooded monk and nuns,
of robed statues and statuettcs, of fish standing on their
heads or tails, of candlesticks, as in Fig. 2, to the right in
Nelly’s Grotto.

Throughout our subterranean travels, numbers of pools
and basins from 4 inches to 20 feet in diameter, filled with
water as clearas the distilled element, continually met our
view, and in the strangest and anost unexpected of places
tvo; on top of a mound, on shelves or ledges, on terraces,
or in niches, while in vicinity of Fig. 6 is a sheet of water
usually less than 6 inches in depth, 100 feet long, its bot-
tom glistening with pearls and other concretjonary forms
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like nodules, marbles, birds’ eggs, etc., interspersed with
patches of diminutive coral forms, asight so dazzling to the
eye that if continued becomes almost painful.

The Shawl Cave, Fig. 5, nature has devoted to the display
of shawls, and there are curtains from 10 to 20 feet long, 4
to 14 inch thick, and 2 to 5 feet wide. Some are nearly white,
while others are more or less beautifully striated in white,
piuk, yellow, and brown, like the markings visible in agates
and other precious stones. A light placed behind these
curtains reveals some to be opaque, others translucent, and
all extremely handsome. A tiny streamof water trickles
down the edge of each shawl.

The Crystal Salt Pans, Fig. 6, are a number of shallow
basins filled with beautiful semicircular sheets of gleaming
water (basins dry when photographed), each basin being a
terrace, and catching the overflow of waterfrom the one
above it. It was only after a second investigation that we
could realize that the rufled margins and corrugated brims
to these calcareonus pools were built up by deposition of ma-
terial contained in the water itself, the deposit strangely
taking place only at the point of overflow. These basins
are sometimes dry, when they present the appearance of a
number of evaporated salt pans at a salt factory, the bot-
toms of the basins being then covered with shining crystals.
Viewing the pillars to the left reminds the visitor of the
ruined monumental columns met with in Italy, Palestine,
or Greece.

Fig. 1, Lolly Cave, is an overcrowded curiosity shop, the
most splendid gems hidden from view by iuferior articles.

Nelly’s Grotto, Fig. 2, is an assemblage needing no com-
ment.

Solidified or petrified cascades and waterfalls are numer-
ous throughout the caves. A few are spotless white in
color, others leaden blue, some striated in various shades of
white, pink,and yellow,while more are of a transparent black
or brown. The latter is also the prevailing color about the
diamond wells, where the carbonates are coated with a sur-
face of crystals, the crystals being large.

_ et re— e —
Dr. Schliemann’s Archaological Discoveries.,

*“ We may communicate,” says the Academy, *“ a few more
details in regard to Dr. Schliemann’s important discoveries
at Tiryns. The walls of the prehistoric palace he has disin-
terred there are formed of limestone and clay; thelatter has
been turned into brick by the action of fire, while the stone
has been burned into lime. In some places the surface of the
walls had been coated with stucco, on which traces of paint-
ing can still be observed. The colors used in these paint-
ings are black, red, blue, yellow, and white; and Prof.
Virchow has pointed out that the blue is composed of pul-
verized glass mixed with copper, but without cobalt. One
of the paintings represents the same pattern as that found
on the roof of the thalamos attached to the Treasury of
Minyas atOrchomenos. Another depictsamanriding onan
ox, whose tail he holds. The artist has made three attempts
to draw the tail, and has forgotten to obliterate the two un-
successful ones. The paintings have been carefully removed
and sent to Athens. Among the ruins of the palace twenty-
seven bases of limestone columns have been discovered, but
no drums, besides a sandstone capital in the old Doricstyle.
The chambers of the building were full of objects of all
kinds, including pottery, obsidian knives, rude hammers of
diorite, and grapestones. No iron has been met with, and
but little metal of any sort, though lead is relatively plenti-
ful. All traces of writing are equally absent. The pottery
resembles that of Mykene, but the presence of obsidian and
the scarcity of metal imply that Tiryns was the older city of
the two. As has already been observed in the Academy, the
scale and arrangement of the newly found palace, with the
two temples within it, are almost identical with those of the
palace and two temples discovered in the second prehistoric
city of Hissarlik.”

— .t ——
Painting Tin Roofs,

Tin on a house top should be well painted once in four
years. For roofs, light, cool colors are preferable, because
they reflact the warm rays of light, and thereby lessen the
expansion and contraction of the metal and the shrinking of
tlie boards underneath, and so lessen the liability of the tin
to crack in the seams. The temperature of attic rooms in
summer will be materially lower if the roof be painted with
4 light rather than with a dark color. The writer has
learned from long experience that the finest French ocher is
the most economical pigment that can be used for that pur-
pose. If, asis sometimes the case in country houses, where
the roof is a conspicuous object in the architecture of the
building, a dark color be indispensable, the use of pure
Venetian red darkened with lampblack is recommended as
the most durable and economical. If by some process the
oil used in roof painting could be prevented from becoming
bhard and brittle, it would be a great gain. The poorest oil
paint, however, is better than neglect; and the best econo-
my consists in keeping tin entirely and thoroughly protect-
ed from the corroding influence of dampness. Old paint,
which bhas become ‘¢ fatty ”’ from exposure to the atmosphere,
is better than new for roof painting. Notadrop of turpen-
tine should be used for such work.—T'he Metal Worker.

—_—— 4t -————————

SIR FREDERICK PELGRAVE BARLEE, Governor of the
British island of Trinidad, and a distinguished man of sci-
ence, died recently. His valuable services in promoting the
prosperity of Belize, Honduras, are well known,
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THE KEELY MOTOR DECEPTION,

Another chapter in the history of this time-worn, stock-
jobbing deception was lately completed by a public exhibi-
tion at Sandy Hook, N. Y., on Sept. 20, of a pretended
¢ etheric force” gun; but which 1n reality, to our eye, was no-
thing more than a clumsy air gun, from which a few bullets

were discharged. Keely was present and performed as a
juggler, much to the satisfaction of the assem-
bled crowd of New York stock brokers, who
seemed to relish the Keely jargon and the muddy
clarity of his absurd explanations,

In brief, Keely and his assistants brought to
the ground a small air gun, shown in our engrav-
ings, with a cylinder charged with compressed
air. The cylinder was connected by a small
pipe with the breech of the gun; thin disks of
hard and soft rubber formed a partition between
the breech air chamber and the bullet. The
performance consisted first in the turning of the
air faucet by Keely, then while the air was flow-
ing through the small pipe into the air chamber,
he struck on the rear part of the gun with a mal-
let, by which he pretended to vibrate the ¢ etheric
vapor.” By the time he got through with this
juggle the air pressure had accumulated be-
hind the disks sufficiently to burst them, and
then the bullet was driven out; Keely then turned
off the air, and prepared another charge. By vary-
ing the thickness of the disks the velocity of the bullets
could be increased or diminished as desired to suit the credu-
lity of the audicnce; and by this juggle it was pretended
that the pressure of the ‘‘ etheric force ” increased with the
discharging of the gun. The day following the ‘‘exhibi-
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tion” the daily papers contained laudations of Keely’s
‘‘great success,”” the
stock of the ‘““Keely
Motor Company”
was thereby sent up
from 9 ceats on a
dollar to 15 cents,
and the money of
the deluded pur-
chasers was thus
successfully netted.

The following is
an account of the
apparatus and mode
of working, as de-
scribed and per-
formed on this oc-
casion by the Keely
operators. The
force is derived
from an etheric vapor generated by machinery specially de-
signed for the purpose; this inter-atomic ether is composed
primarily of water and air mixed in the proportion of half
a wine glass of water to a bucketful of air. When this
mixture is placed in the generator; which is located in the
inner recesses of Mr. Keely’s shop in Philadelphia, it is
subjected to the influence of certain vibratory impulses
which ¢‘ negatize ” the chemical aflinity binding the elements
together and a
disruption  en-
sues.

Mr. Keely has
discovered that
sound not only
annihilates at-
omic force, but
it als o subdi-
vides the atoms
tbemselves; and
hence, although
water bas yield-
ed only pure
oxygen and hy-
drogen when dis-
sociated under
the direction of
ordinary physic-
ists who bhave
been unable to
change the ratio
existing between
a volume of wa-
ter and the re-
sulting volume
of gases, hie has
been enabled to
fill large spaces
with vapor under
great pressure,
simply because
under his manip-
ulation our
atoms become
his molecules.
Incidentally it

1

(o

the length 314 feet. Just forward of the trunnions, at the
point F, the muzzle unscrewed; this construction was neces-
sary to permit the placing of the gas check in position. The
sectional view of the gunis not drawn to scale, and was
not extended to the end of the breech, as the inventor did
not wish to make public all the details; we give the drawing
merely to show how the gas check was secured and its loca-

from the breech, G, of the gun to the magazine, A, which
was made of wrought iron, and was 414 feect long, 814 inches
outside diameter, and has a bore 5 inches in diameter; the
capacity was 5 gallons. This magazine was connected by
the wire, C, to a second one, B, similarly made, but only
about bhalf the size. The supply from the small to the large
magazine was controlled by valves, as shown, and a valve
governed the supply to the gun. These maga-
zines had been charged with the inter-atomic ether
evolved by the generator heretofore alluded to as
being in Mr. Keely’s shop, and although grave
doubts had been expressed as to the propriety of
transporting them upon the railroad—owing to
the uncertainty of the effect that would be pro-
duced upon the vapor by the sonorific qualities
of an express train—they arrived safely at the
range. When the valve of the first magazine
was opened nothing could be obtained from it

KEELY GUN.—LONGITUDINAL SECTION,

tion. A sleeve, ¢, having a bore equal to that of the gun
fitted in an annular recess in the forward part of the breech,
F. Asthe muzzle was screwed upon, the sleeve was forced
in until it firmly held the gas check placed between the rear
end of the sleeve and a shoulder formed in the breech.

The gas check consisted of three disks having a diameter
of 154 inch; the two front disks were of common hard rub-
ber having a thickness of §5 of an inch; the third disk—

KEELY GUN—FULL SIZE VIEW OF GAS CHECK DISKS AND CONNECTING TUBE.

placed pext to the pressure—was of soft rubber packing, sin-
gle ply and {5 of an inch thick. Tbhe exact size of these
disks is shown in Figs. 1, 2, 8, and 4, Fig. 1 being the disk
before rupture, Figs. 2 and 8 showing the hard rubber disks
after the discharge, and Fig. 4 showing the soft rubber one
after the discharge. The broken disks also show the im-
print made by the end of the sleeve. A sphericallead bullet
having a diameter of 114 inch was used, the bore of the gun

THE KEELY DECEPTION.—THE VAPORIC GUN.

(this was a preliminary part of the trial, and took
place before the arrival of the guests), and it was
feared that the vapor had become ‘‘ negatized,”
but it was soon‘‘ revivified” by a few scientifi-
cally administered blows carefully distributed
between the big and the little magazine,

It may be here mentioned that a wooden mal-
let which Mr. Keely held in his hand produced
effects which it is doubtful if the magician’s wand could
even equal. A stroke upon the little magazine *‘iniensified ”
the qualities of the other in which the ¢vivification” was
kept up by a blow now and then delivered, and a slight
tap upon the end of the ‘‘resonator,” H, exploded the
vapor in the breech and discharged the gun. So we see
that the ¢‘vitalization” of the entire plant depended
very materially upon the judicious use of a mallet.

In loading the gun
the gas check was
first placed in posi-
tion and the muzzle
screwed up tight,
when the ball was
introduced at the
muzzle and rammed
home. The valve
was then turned, to
admit the vapor to
the breech, and after
waiting a few sec-
onds the end of the
‘¢ vibrator,” H, was
struck, w h e n the
charge exploded.
The time interven-
ing between the
turning of the valve and the discharge was, on an average,
about six seconds, The first blow upon the vibrator did
not often cause the explosion; it was necessary to strike it
several times, but, as luck would have it, the blowsalways
preceded the discharge. Mr. Keely did not wait a minute
or two in order to convince skeptics that no explosion
would take place until he struck the vibrator. There
was no appliance of any kind by which the pressure in
either the maga-
zines or gun
could be deter-
miped.

We believe we
forgot to men-
tion that the gun
itself received
considerable at-
tention from the
mallet. It had
acoustic proper-
ties peculiarly its
own, and blows
upon its exterior
set in action ‘vi-
brators” distri-
buted through
its breech. There
were also vibra-
torsforming part
of the interior
arrangement of
each magazine.
Nineteen rounds
were fired at a
target placed 500
yards distant.
There was no
difficulty in send-
ing the bullets
that far with a 5
degree clevation.
A conical steel
bullet pierced
four inches of
pine plank

SO NN

may be stated that be claims to have obtained a vacuum |being just sufficient to insure a snugfit. Vapor was ad- | placed a few feet from the gun, The noise closely resem-

of thirty-one pounds. The gun has a spherical knob,
secured to the breech, from which projected a round
bar having a diameter about equal to that at the extremity
of the muzzle, The breech was 414 inches in diameter, and

mitted through the opening, G, to a chamber, behind the
packing, having a capacity of one-half pint.

A copper tube, % of an inch external diameter and {; of
an inch internal (Fig. 5 being a. cross section, full size) led
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der, having no ramming on top of it, is exploded.
small cloud of white vapor, which almost instantly dis-
appeared, followed the discharge.

bled that caused by a common shot gun when loose pow-
A

It- was impossible-to



OCTOBER 11, 1884.]

Srientific dmervican,

231

detect, with the hand, any change in the temperature of
the gun.
The velocities of three consecutive shots were measured.

THE ANT LION,

BY H. C. HOVEY,

Although the peculiar habits of the ant lion (Myrmeleon)

the only thing to be done was to abandon the pit and dig a
new one in a more favorabvle location.
‘When all is made ready, the ant lion lies motionless as if

The tenth bullet traveled at the rate of 482 feet per second, | have been repeatedly described by naturalists, many persons | dead, and will continye to do so for days and even weeks,

the eleventh 492 feet, and the twelfth 523 feet per second. |do not yet seem to be aware of his existence.

After the last shot had been fired the tube was
disconnected from the gear, and, the valve at the
magazine being opened, the visitors were allowed
to examine the inter-atomic ether as it issued from
the pipe.

It bad but a trace of odor, no taste, and
bad no effect upon the lungs. This ended the
trial.

We saw nothing done by the Keely Vaporic Gun
which cannot be duplicated by the aid of compressed
air.

A gas check made of the same material Mr.
Keely used and held in the same way is strong
enough to withstand air at a pressure amply sufli-
cient to drive a bullet with the velocity he ob-
tained.

At the lowest calculation and allowing a wide
margin for safety, his reservoirs would hold air ata
pressure of 20,000 pounds to the square inch; this
quantity would be sufficient to fire twice nineteen
rounds, and since the thickness of the gas check
would govern the velocity of the ball, the last shot
would have a velocity equal to the first. Many
more than nineteen shots could be tbhrown by the
aid of the same apparatus he used, substituting air
for inter-atomic ether.

We estimate that Keely used an air pressure of
800 to 1,000 pounds to the square inch to break his
gas checks and discharge the bullets.

Although when new inventions appear it may be
necessary to coin appropriate terms, we should not
think it essential to resort to a heterogeneous commingle-
ment of absurdities.

—_—————tr—
Furniture Woods,

A gencration or more ago the most admired wood for
furniture purposes was mahogany. Until quite recently the
taste for mahogany has been held in abeyance, and black
walnut has long reigned the king of the furniture woods.
Before mahogany controlled the popular desire, cherry was a
favorite, and our white walnut or hickory was used to a
considerable extent. These old fashioned woods are coming
into favor again, and very fine effects are produced
by the contrasts of cherry and hickory, and by
wahogany and hickory. Mahogany and cherry
blend admirably as shades of color instead of con-
trasts. The so called ‘‘ branch ” mahogany, that in
veneers on the fronts of burcaus and in the frames
of mirrors formerly produced such impossible ef-
fects of grain, has given place to that of plain
straight grain, the effect of color rather than of
grain being desired.

Except yellow and black birch and the satin and
birdseye maple, there are few of our native woods
that show a very distinctive grain. This makes
them valuable as foils to the morve erratic grained
woods of the tropics. One of these, the coco bolo, of a deep
red color, with broad striated grain, works up beautifully
with the cherry, making a complement of tints, or with
the hickory, showing a contrast of color and of grain.

According to the statement of a prominent dealer in
furniture woods, our cherry and hickory are coming rap-
idly into demand, ard for foreign woods the mahogany and
the comparatively little known coco dolo are much called for
by makers of fine furniture, carvers, and internal finishers.

P

John W, Garrett.

John W. Garrett, President of the Baltimore and Ohio
Railroad since 1858, died in Baltimore, Sept. 26, in the 65th
year of his age. He was born in Baltimore, graduated from
Lafayette College, entered his father’s banking house at the
age of 19, and was made president of the great railroad with
which his name has since been associated at the instance of
Mr. Johns Hopkins. From that time the road has regularly
paid dividends, and the stock has advanced from §57 to
something over $200 per share, largely due to his enterpris-
ing and energetic management and constant personal super-
vision, under which the road has been extended and branches
built to make it one of the main trunk lines of the country,
Mr. Garrett was also during this period the head of his
banking house, was one of the trustees of the Johns Hop-
kins estate, and counected with many other local institu-
tions.

—_——————r—

Snow Water Impurities,

Under the beading of ‘‘ The Beautiful Snow,” the Miero-
scope points out the kind of organic impurities found in snow,
which, added to what we recently quoted on the same sub-
ject, very conclusively shows the fallacy of the idea that
melted snow forms a good substitute for distilled water.
The impurities are as follows: Living infusoria and alge,
bacilli and micrococci, mites, diatoms, and great numbers
of fungi spores; also fihers of wood, mouse hairs, pieces of
butterfly wings, skin of larve of insects, cotton fibers, pieces
of grass, epidermis, pollen graibs, rye and potato flour,
grains of quartz, minute pieces of roofing tile, and bits of
iron and coal!

THE LARVA--NATUR-
AL SIZE,

THE PIT OF MYRMELEON, WITH A COCOON NEAR THE MARGIN.

be worth while to lay before the general reader some of the
facts that have been gathered, partly by inquiry, but chiefly
as the result of my own observations.

In quiet nooks, where the soil is dry and sandy, and es-
pecially in the hollows left by the roots of decayed and
fallen trees, the chosen resort of busy colonies of ants, one
may have noticed conical pits, from half an inch to two
inches in diameter. Each of these pits is a trap, a den, in-
habited by a creature as ferocious as the tiger and as subtle
as the serpent. Scoop up the sand thus excavated, spread it
out on a paper, and you will see a small, oval, sluggish

THE JAWS -MAGNIFIED,

bug, whose main anxiety is to get out of sight as quickly as
possible by crawling backward into the sand. Observe him
closely, and you will see that his head is furnished with a
formidable pair of jaws. This ugly little fellow is the larva
of Myrmeleon.

In my library I have placed a box of sand in which are
kept a number of these ferocious pets. It is interesting to
watch the process of digging the pits. The ant lion plows
a circular furrow, going backward all the while, and shovel-
ing the sand with his broad and flexible tail. It is invariably
thrown outward from the center. A second and inner cir-

' THE IMAGO OF MYRMELEON, JUST EMERGED FROM THE

COCOON,

cle succeeds the first; and this continues until a conical pit
is completed, at the bottom of which theant lion lies, wholly
concealed except as to his jaws. Occasionally a small peb-
ble, or other obstruction, will tax the ingenuity of the insect
worker. He will lift at the load with either head or tail, as
is most convenient, trying to jerk it out of the pit. I have
seen the effort repeated twenty times before patience met
with its reward. In other instances the obstruction would

exceed the ant lion’s combined skill and strength, and then
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THE PUPA SIDE AND
FRONT VIEWS,

Heuce it may | awaiting his prey. Voracious as his habits are, he rejects

whatever is dead. 'T'o one that bad fasted a fort-
night I offered a luscious blue-bottle fly, but in vain,
because the ly was not alive. On catchinganother,
and a large one, stripping off its wings, I let it fall
directly into the expectant jaws, and it was seized
instantly and dragged under the sand to satiate the
hunger of the voracious foe. The fly was three
times as large as the ant lion, but in an bour the
carcass was tossed out of the pit, bereft of its juices;
the damaged walls of the pit had been repaired, and
Myrmeleon was ready for furtber supplies. Sel-
dom does any victim escape.

A young ant lion was seen by a friend of mine to
grasp the abdomen of a large fly that had invaded
his den, and not being strong enough to conquer, it
held on with a grasp so tenacious as to be lifted into
the air and carried to a considerable distance before
relaxing its hold. It is frequently the case that an
ant, on finding himself slipping into the pit, willuse
his utmost endeavor to escape; butusually a shower
of sand brings him down into the vortex. It is not
true that the sand is aimed directly at the victim. It
is thrown up at random, and one shower is followed
by another till the desired object is accomplished.
The ant lion varies his methods with different sorts
of ants. 'When the carpenter ant, whose jaws rival
those of his foe, falls into the pit, he is seized and
held aloft in such a way as not to be able to fight,
while the ant lion complacently sucks out his juices.
Equal caution is manifested in attacking the pave-
ment ant, which carries a sting. I have to acknow-
ledge that I once left six ant lions of about the same age and
size in a cigar box half full of sund, where each had a sepa-
rate pit, and neglected to make provision for their being fed
during my absence of several weeks, On my return I found
but one symmetrical pit, inhabited by a sleek, fat ant lion,
while around the margin lay the five dry shells of his broth-
ers. This case of cannibalism is the only one of the sort
that has fallen under my observation.

Having existed for a long time in a larval state, the
Myrmeleon prepares for himself a spherical cocoon, in which
he passes forty-two days. Toward the last of the pupa state
the jaws become serviceable, as the insect uses them
to gnaw his way through the walls of the cocoon,
whence he escapes as an imago, leaving the jaws
behind with the larval skin cast in the transforma-
tion. The imago is an elegantly shaped dragon fly,
bearing as little resemblance to its primitive form as
does the butterfly to the crawling caterpillar.

My experiments have been limited to a single
species, Myrmeleon tmmaculatus (De Geer); the
specimens being from Indiana and Michigan. This
species, however, is widely distributed, from Massa-
chusetts to Georgia and Miunesota. There are two
or three species of pit-forming Myrmeleons, besides
several other kinds that prowl around on the surface
for their prey. Those desirous of investigating further will
find that there have been excellent descriptions published by
Dr. Hagen, in the ‘“ Smithsonian Miscellaneous Collections,”
vol. iv., and by the same author in the KEnlomologische
Zeitung, 1873. Other authorities are Brauer, Emerton,
McLachlin, and McCook.

It gives me pleasure to acknowledge obligations to Mr. N.
B. Pierce, of Ludington, Mich., not only for facts and ref-
erences, but also for the drawings serving to illustrate this
article.

Cholera and Macaroni.

If it is a fact, as alleged by Protessor Koch, that cholera
is the result of a microbe, what is to prevent the transmission
of this dread disease to other countries from Italy, not only
through the export of fabrics, etc., alone, but from olives,
olive oil, pressed and preserved fruits, macaroni, and other
edible commodities shipped from that beautiful and produc-
tive country, where the cholera has been raging with such dire
results? Be that as it may, a correspondent of the London
Times writes to that journal, warning peopleagainst the use
of macaroni and other pastes made in Italy, and specially in
the neighborhood of Naples. Supposing the theories of
Professor Koch to be correct, we cannot imagine a more
likely agent for receiving and transmitting microbes than
macaroni, from what we have witnessed of its manufacture
in the neighborhood of Naples. The factories for the manu-
facture of macaroni, between Naples and Pompeii, do not
present, during the coolest and healthiest seasons, a pleas-
ing or appetizing sensation to those who are fond of the
paste and witness its manufacture for the first time.
Macaroni in the course of its manufacture is hung to dry in
the open air amid clouds of dust, flies, and stench of all
kinds, the locality where it is made being in the dirtiest and
poorest districts, and where it is said the cholera has been
raging the severest. The T'émes correspondent cheerfully,
if not playfully, closes his article by remarking: ‘‘ One has
only to think of this important article of food, which is so
much used, being manipulated by plague stricken workmen,
who no doubt sicken and die amid the macaroni which is
being prepared, under such horrible conditions, to send

- broadcast over the world ‘and spread the pestilence.”
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Does Death Sting ?

Dr. G. L. Beardsley, in the Medical and Surgical Reporter,
concludes that the dread of dying is quite as intense as the
instinct of self-preservation. Indeed, it is not improbable,
adds the doctor, that numbers would care less about living
were the modes of leaving the world a theme for happy con-
templation, or an innovation to the routine of plodding that
was agreeable. One is remarkably cxempt from the crime
of basty induction if be affirms that there is no sane or
healthy mortal who anticipates his extinction with any de-
gree of pleasure. The function of dying is absolutely vege-
tative—we fall to pieces like a flower. This very fact, that
the process is chemical, confirms us in the conclusion that
the final ‘‘throe” is as painless as the inconvenieunce is
nothing to the fcetal pilgrim when he touches on daylight. A
moment’s examination of the way we ave to die will show
marks of goodness in our ‘‘taking off.” The degree of sen-
sibility is proportioned to the integrity of the tissues. An
inflammation heightens it; age depreciates it. Any defect
in nutrition disturbs the comfort of the individual until the
carbonic acid generated in the devitalization of tbe blood be-
comes fixed in the cells or is no longer displaced. The sen-
sory ganglia everywhere part with their irritability by vir-
tue of this poison, and cease to conduct currents. The cri-
teria of death are being satisfied, and the process is consum-
mated whea this extinction of sensibility prevails at the
ultimate filaments. During the progress of this dissolution
of the nerve force, this creeping on of the numbness of death,
the individual is rapidly passing into a condition of repose,
and instead of torture or pangs, a degree of self-satisfaction
oft approaching to enthusiasm is realized. Tbhe sensations pe-
culiar to the therapeutical operation of opium, hashish, ether,
etc., are not improbably akin to the mental activities of the
dying. Barring the hallucinations experienced in the stupor
as it gains on the subject, the moribund is familiar with

naught that horders on suffering. This carbonic acid has

poisoned or narcotized the several ganglia, and reflex pro-
ductions are interdicted. A consummate analgesia prevails,
In short, the notion of pain is forbidden the instant that any
stimulus fails to excite a response. The condition to this
irritability is that the nerve center and track be sound. If
this vigor vanishes, reflex phenomena are at an end, and
suffering, physiologically speaking, is impossible, because
of the arrest of the function of the sympathetic.

Fortunately, for a wholesome study of one’s demise, there
are assurances abundant, from vivisection, the testimony of
those who have been restored to consciousness, and the
affirmations of the dying, that there is no physical recoil
from death. Burney tried hard to resist the efforts made to
resuscitate him from drowning, so bewitched was he by his
prolonged slumber. Dr. Solander, the traveler, was so de-
lighted with the sensations of excessive cold, that he was
the first to lie down in the snow to realize the luxury of such
a death. Wm. Hunter was sorry he was not able to ¢ write
how easy and delightful itisto die.” Infantsdie as serenely
as they breat he, and not a few among the advanced in years
treat death as a friend to their infirmitics. Hanging is natu-
rally rated, next to crucifixion, a most distressing procedure.
But it is reported of those who have been saved from strangu-
lation, that the agony promised to be brief, and was rapidly
replaced by hallucinations of a fascinating variety.

One would fain believe that the kind God who suffered
us to feel no sigh in coming would take no delight in turn-
ing our farewell into writhing—nay, he does not quit us at
the last. He is our greatest benefactor in allowing us to
sleep out of weariness. Death is, assuredly, no tax collector;
its ‘‘jaws” are not the clutches of an assailant; there is
no ‘“ victory to the grave;” the ghost speeds away from us
as it entered, with no ruffie. The sense of death, as Shake-
speare has it, is most in apprehension. It is the fear of the
lonely night, not the throes of nature, that makes the leav-
ing painful.

—

Medical Herbs,

The indigenous plants of Great Britain are too much ne-
glected in the present’age, for persons are apt to run after all
that is rare or novel in the form of medicine in preference
to cultivating our native herbs, so many of which are rich
in curative propertics. The balm and the dandelion, forin-
stance, are little valued, yet the first is an admirable tonic,
and the other a first-rate liver medicine, The balm is,
strictly speaking, a native of the south of Europe, butit has
been grown in our gardens from time immemorial, and the
first record I can discover of its being used medicinally rests
with the Arabs, who are said to bave taken it to strengthen
the nerves: but I can remember the time when “* balm fea”
was drunk by the laboring classes in South Wales almost as
freely as tea is now taken by English cottagers, and most
certainly hysteria was at that period a disease unknown
among the working classes. Not so now, alas!

Dandelion is admitted into our British Pharmacopceia un-
der the name of Taraxacum, and regularly prescribed in dis-
eases of the liver and spleen; but the poor people were at
one time accustomed to make a-decoction with the roots,
which answered nearly as well as the chiemically prepared
extract, and the leaves when blanched are taken by the
French in salads. It is likewise a valuable antiscorbutic.
People put great faith in the doctrine of signatures during
tbe fourteenth and fifteenth centuries, but it is now nearly
exploded. It was based upon the following hypothesis, that
every natural production indicates by some obvious external
mark the diseases in which it is eflicacious; and for my own
part I really believe that there is a great deal of truth
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in the idea that not only the colors of a flower, but various
other marks on leaves, stems, or roots are typical of their
medicinal properties; for example, the spotted lungwort
possesses healing powers in consumption, the scarlet poppy
has been used with good effect in erysipelas, and the asara-
bacca, provincially called the foal's foot, or wild ginger,
with its curious ear-shaped leaf, was formerly an unfailing
remedy for all the pains that affect that organ.—Science
Monthly.

GAS PRESSURE MODERATOR,

March 13, 1880, we had occasion to notice this invention.
The inventor says Le took the advice given in our hand
book to inventors, entitled ‘‘ Hold the Fort,” to retain tbhe
controlling interest in his patent; and that from small begin-
ning thousands of these machines have been manufactured
and are now in use,

The manner in which this pressure regulator operates
will be readily understood by reference to the illustration.
Thegasis received from the street through the service pipe,
and passes into the meter at its inlet; there it is measured,
and passing up into the moderator (the arrows indicate the
course of the gas), fills the space under the float, A. When
one burner is open this float drops and opens the valve,
D, and lets out of the gas meter just enough gas for that
one, at a rate of pressure from which all the light is de-
rived from the gas, and so on for every burner that is opened.
If one burner is closed, the float, A, rises, causes the valve,
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DE PALOS’ GAS PRESSURE MODERATOR.

D, to close also, and so on for every burner that is closed. If
the pressure from the gas works increases while one or more
burners are in use, the valve, D, drops and retards the flow
of gas. If the pressure of gas goes down from the works,
the valve, D, opens and lets out more gas, which is not
forced to the burner or burners, but is admitted through
the meter just asthe demand is made.

Those who have used this invention furnish some strik-
ing testimonials of its efficiency as a gassaver. One large
New York house, whose consumption formerly amounted to
$6,000 per annum, claim to have reduced the same by the
use of this moderator to $4,000 per annum; and the in-
ventor estimates 3314 percent as a fair average of the reduc-
tion of gas bills by its use. Among other things, which is
not a very small matter, it accomplishes a more perfect
combustion of the gas, thus preventing the smoking and
sooting of the ceilings, due to imperfect combustion. Also,
where ¢ water gas ” is used, it reduces the amount of car-
bonic oxide. This water gasis now a large proportion of
the productionin this and many other cities, although the
companies usually try to keep it a secret.

The inventor says: ¢ The consumer who neglects to place
this inveution on his meter loses every three to six months
a sum of money equal to the cost of one of these instru-
ments; that is to say, he pays the gas company for the value
of the gas wasted in his house.” About September 21, 1881,
and up to November 27, 1883, this instrument was known
as “the Owl Gas Pressure Moderator,” but by legal pro-
ceedings the name was changed.

The inventor is Mr, James 8. De Palos, No. 822 Broad-
way, New York.

>

Manufacture of Etching Ink.

According to Muller, a liquid tor etching on glass has re-
cently been introduced into commerce, and can be used with
an ordinary pen. It consists of hydrofluoric acid, ammo-
nium fluoride, and oxalic acid, and is thickened with bari-
um sulphate. A better ink is obtained as follows: Equal
parts of the double hydrogen ammonium flnoride and dried
precipitated barium sulpbate are ground together in a por-
celain mortar. The mixtureis then treated in a platinum,
lead, or gutta-percha dish with fuming hydrofluoric acid,
until the latter ceases Lo react,—ID¥ngl. Polyt.
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The International Electrical Exposition,
Philadelphia,
(FIFTH PAPER.)

These are the last days of the Exposition, and, as one
succeeds another, it brings with it an increased number of
visitors. Barring Philadelpbhians, there may safely Le said
to be very few, if any, visitors who come here out of pure
curiosity. The observations of the officers of the Franklin
Institute, favorably situated to learn the facts, do much to
prove that those visitors who come from a distance are, for
the most part, actuated by either commercial or scientific
motives. It is not strange, therefore, that, despite the ex-
perience at most exhibitions, there should here be a maxi-
mum amount of serious attention to the exhibits and a
minimum amount of studied inobservance. The good na-
ture of the exhibitors and their employes seems to have no
bounds, and rare are the occasions when they address them-
selves to the inappreciative or those wholly unfamiliar with
applied science.

Of the multitude which daily pours through the doors,
the majority appears to be more or less interested in com-
paring the various electric lighting systems. They seem to
devive much pleasure though little profit from this, as the
various companies, though unsparing of so-called statements
of what their several apparatus are capable of, will not per-
mit, save in a few exceptional cases, tests to be made on the
premises.

Those desirous of buying an electric lighting plant with
an idea of selling light are, naturally enough, as much in-
terested in knowing the amount of current used and the cost
of generating it, as they are in the intensity of the light and
the arrangement of the apparatus. Asto the arc light
urban as well as suburban capitalists and projectors have
learned ere this how elusive are its promises of profit, save
when installed under peculiarly tavorable conditions.

The services of the diplomat as well as those of the
electrician seem to be required in disposing of arc light
plant, and nolittle ingenuity is shown at the headquarters
of the various arc light companies in explaining why, there
being so much profit in selling the light, they should so
strictly confine their efforts toward selling the plant.

It is something of a disappointment that the scheme of
charging secondary batteries placed in dwellings and offices
from the arc light wires ruuning through the streets has not
been practically illustrated, so that it could be secn in all
its workings.

Itis an ingenious project, and, if it could be publicly
shown that the batteries can be economically charged by
day by means of the same electric mains which at night
furnish the current for the arc lights in the streets, it would
prove a dangerous rival to those systems in which the lights
are fed directly from a central station. For the steam en-
gine is, at best, uncertain, and like all mechanisms subject
to accidents; and though this may be foreseen and provided
for through the agency of auxiliary engines, the provision
does but add to the cost of the plant. ’

Many of the electricians gathered here at the Exposition
take an absorbing interest in the so-called ‘ underground
problem.” Opinion seems very equally divided as to the
practicability of the scheme. To all appearance, for every
electrician interested in an electrical company, who calls it
impracticable, his fellow may be found holding the contrary
opinion, and able to maintain it with equally convincing
proofs. Thisdoes much to sustain a learned jurist, who has
defined au expert as one who can testify on either side of a
case with equal facility.

Among those who believe the wires may be efficiently and
economically buried is Prof. Preece, the cminent English elec-
trician. At a recent meeting of the telephonc managers a
paper was read by an employe of the American Bell Tele-
phone Company, whose duty it is to keep the lines in run-
ning order. The object of the paper was to show that tele-
phone lines, at least, could not be efficiently operated un-
derground. At the conclusion cf the reading Professor
Preece took the writer of the paper severely to task for the
incorrectness of his conclusions, and remarked that if that
was *‘ the result of his investigations he must have sadly
neglected his business.” In support of that partof Pro-
fessor Preece’s assertion regarding uonderground wires
which attributes to them efficiency of working, there are
some experiments making here in the Exposition building.
This underground line extends from the Exposition build-
ing in West Philadelphia to the Pennsylvania Railway sta-
tion in Kensington, a distance, when the route taken by the
wire is considered, of more than eight miles.

It must be said that the results had with the telephone
wires—the most sensitive to induction and retardation of all
the wires that it is proposed to hury—are more (han en-
couraging. Indeed,it isvery doubtful—so say telephone ex-
perts who are watching the experiments—if an overhead
telephone line could be operated more satisfactorily, even
under the most favorable conditions,

Mr. Frempt, the superintendent of the underground com-
pany whose conduit and system is being used, is very
anxious to have a comparative trial between his line and an
overhead line. While officially inviting such a test, he begged
the telephone people to appoint a day of trial wheu the con-
ditions of weather should be most favorable to the overhead
system.

This experimental underground line does something
toward the solution of the important problem. But it
should be remembered that it is an experimental lina.
Whether it would remaiu in the excellent condition it i
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now in for an extended period, time only can prove. The
question of cost, too, should not be forgotten, for in import-
ance it is second only to that of efficiency, and it is im-
probable that an expensive system of underground conduits
would ever be adopted or placed in general use for this, if
for no other reason—that it would result in raising the rates
for service; and, as we know, the public is looking for a re-
duction in the rates, that an increase would not be tole-
rated.

The system of underground conduits now in use in
Chicago, as exhibited in the Exposition, does not differ es-
sentially from those systems which have already been de-
scribed in these columns. The section now in successful
operation in Chicago consists of eleven miles of conduit,
containing nearly two hundred miles of wire, and was built,
it is said, in four months. The manager of this system says
that the company has one main office and six branch offices,
with facilities for opening many others. The Postal Com-
pany, hesays, has aline parallel to his underground, wherein
is laid a conduit containing about one hundred and eighty
miles of wire, So far this year, he says, the city of Chicago
has buried one hundred miles of wire, and proposes at an
early day to have every wire in the city, whether light, tele-
phone, or telegraph, under ground.

A littleapparatus by wbich a dwelling bouse or office may
be kept at a uniform temperature is noticeable, not by reason
of novelty, which it doesn’t possess, but becauseof recent
improvements which render it fairly reliable. Those who
have ever tried to regulate a furnace fire are aware how much
lime it requires and how unsatisfactory are the results. The
house being too warm, the dampers are adjusted and the
windows opened. As a result the temperature ,which before
was nearly tropical, falls too low for comfort. The electric
regulator is intended to look after the furnace fire, or rather
its temperature, and by preventing it from becoming too
hot effects a not inconsiderable saving of fuel. It consists of
a thermostat, a clock, an electric jar, and a valve. The
thermostat is hung up in any of the living rooms; the clock-
work and valve being placed on a branch of the smoke-pipe
of the furnace. When the instrumeunt is properly set at a
certain temperature, the draught will be checked when the
beat rises above it, and opened again when it descends be-
low it. It is exceedingly sensitive and does not easily get
out of order.

In the philosophical department is shown a new electro-
dynamometer for the measurement of very feeble alternate
currents. It differs from the common type of electro-
dynamometers, because of the {suppression of the movable
solenoid and the absence of the intricate scheme for sus-
pension which goes with it. An iron rod performs the
same office as the movable solenoid. Thisiron rod is readily
poised; a thread of very weak torsion giving marked satis-
faction. The apparatus is both sensitive and quick, for the
movable portions have little or no weight.

During a recent test the blowing of a horn attached to a
telephone so violently agitated it that the deflection of the
group of wires was too great to be accurately observed.

An interesting feature of the present Exposition is the
presence of large quantities of historical apparatus, It is
not enough that the student and the mechanician should
have before him the newest form of apparatus, but also that
he should see the various mechanisms of a like nature which
preceded it. This enables him to follow the various improve-
ments from the earliest application of a newly discovered
law through all the various stages on the road to perfection;
to observe how obstacle after obstable is removed; how one
original idea suggests another, until finally that which at
first was a cumbersome, intricate piece of machinery of but
imperfect operation is finally trimmed down and remodeled
into a smooth-working apparatus of few parts and efficient
action.

One of the most interesting of these crude apparatus is
shown among the foreign exhibits. Itisa focusing elec-
tric lampof the arc type made by Dubosc of Paris, and call-
ed the Foucault regulator. This lamp is in many respects
similar to that brought hither in 1874 by Prof. Tyndall, and
exhibited by him in his lectures. The lamp shown by Tyn-
dall was intricate in the extreme, and of such costly construc-
tion that it was fit for little else but exhibition during a la-
boratory lecture. The lamp shown in the present Exposi-
tion constitutes what might be called’ an improvement on
tbis. Clockwork is make to operate the carbons, as in many
of the arc lights now in general use. Through the agency
of an electro-magnet with coils forming part of the circuit,
that feeds the lamp, the carbons, when the current is too
strong, are made to approach each other. The armature
falls when the current is not strong enough, and this reverses
the gearing of the clockwork mechanism, and they again
draw apart, the one from the other. As said before, such
lamps are intended to show the several ingenious contriv-
ances which led to the present type of arc lamp rather
tban as models for a general system for practical illumina-
tion.

Throughout all the foreign section no lamps show such
constant and well conceived automatic action as some arc
lamps of the Gerard pattern. In these, levers of delicate
construction are acted upon by two springs influenced in
turn by an electro-magnet. Each of two levers has pins
affixed, and these, when inclined to a certain degree,
fiamly grasp the upper carbon. The levers, influenced by
the electro-magnet while in sbunt circuit, permit the upper
carbon to fall from its grasp upon the lower carbon. The
shunt magnet, as s00n as the circuit is made again, weakens

its force, the levers are put back in the same condition as be-
fore by the action of the springs and clasp the upper carbon,
elevating it always to a sixteenth of aninchand forming the
arc.

Among the German exhibits there is a curious arc lamp
having the lower or negative carbon floating in a tube of
mercury. As long as the current is powerful enough, the
lower carbon is steadied by a lever, while at the same time
pressing the upper carbon upward to the required height.
The weakening or lessening of the current permits the upper
carbon to fall by the relaxation of the lever.

To those interested in arc lighting there is nothing in the
Exposition which can prove so interesting as the specimens
of zircon shown in all its peculiar conditions. It iswell
known that the necessity for constantly replacing the ex-
hausted carbons in the arc lamps makes the system both
inconvenient and expensive. Now this zircon, it is claimed,
will, when combined with carbon and other elements, hold
the electric current indefinitely without showing any dimi-
nution. This shows it to be far harder than platinum or
iridium, for neither of these will stand such a test, though
iridium and platinum are sometimes used in place of one of
the carbons in arc lamps. Zircon has not thus far been
found in large quantities outside of Henderson County, in
the western part of North Carolina. When the specimens
were first brought to light, it was thought of little or no
value as a metal, or rather the use for which nature had
designed it was not yet discovered. After some experi-
ments had beecn made, however, zircon gave evidence of
possessing unusual qualities in withstanding intense heat,
and specimens were sent to the Smithsonian Institution, in
Washington, to be tested. Here it was shown that the
newly discovered mineral would hold a powerful electric
current without fusing, and that, since there is no combus-
tion during the passage of the currents, there was no neces-
sity for a vacuum lamp, as in the incandescence systems
the ordinary arc lamp of a much simpler form being all re-
quired.

It has for some time been promised that a battery by
which light could be changed into electricity would be
shown among the foreign exhibits, and tests made before
those interested. Up to last week, however, this battery
bhad not arrived, and no little disappointment has been felt
by those interested in such experiments. As explained, the
chemical constituent of sunlight is made to furnish the pow-
er. It has been shown, however, that heat waves willso
influence a thermo-pile as to gencrate a current. The battery
itself is said to be made of glass, having within a porous cell
filled with mercury. There is also a solulion of table salt
and sulphate of copper, two electrodes, one of them being
made of sulphide of silver and the other of platinum. Near
the main entrance of the hall there is displayed an improved
system of electrical matting, through the instrumentality of
which the unsuspecting burglar, upon entering a dwelling or
any room thereof, is made to anuounce his arrival by setting
a gong a-going. Indeed, it will when in good working order
do more than sound an alarm. It will light the gas and
call the servants. The matting itself is invisible, being
placed under the carpet. It is composed of thin strips of
poplar fastened to muslin. On oneside there are fine springs
fastened through the matting with the wires that connect
the bell and battery. Curiously enough, the removal of the
foot, after once treading upon the matting, does not stop the
alarm, and even cutting the wires will not serve to check it.

A new and unique system of railway danger signals is
to be seen in the Exposition, and, although it has not, so far
as can be learned, been sufficiently tried to prove its efficient-
ly, it merits by reason of its novelty, some little attention,
In the system described ip these columns two weeks ago,
the danger signals along the line were made to confront the
engineer whenever he approached another train on the
same track; the rails being used to transmit the current.
In the railway cab electric signal system, the engineer, if
blind as a bat, must needs he aware of danger, because the
alarm is made to sound from bis own engine. A praise-
worthy feature of this system, as well as of that before de-
scribed, is the fact that the warning signal is not a result of
force, but rather of the absence of force, sothat a failure of
the parts to work does not lead to deception. In other
words, the normal condition of the signal is at ‘“danger,”
and only when the apparatus is working smoothly, and con-
sequently when the track is clear, can the signal whistle be
prevented from sounding in the ears of the engineer. The
whistle or gong is made to sound in the cab of the locomo-
tive by means of the breaking or opening of a normally
closed electric circuit.

This necessitates, of course, the presence upon the loco-
motive of an electric generator, which is coupled to a small
motor fed from the boiler of the locomotive. The operation
of tbe apparatus is thus explained: The two poles of the
dynamo terminate by means of wires, one to the body of the
locomotive and one to the frame of the tender; both having
metallic contact with the rails by means of their wheels.
These two points or terminals formed by the wheels are in-
sulated from each othber, so that, when on therail, the wheels
of the locomotive and the wheels of the tender are only
connected together electrically by means of the rail. If the
tender has a wooden frame, the insulation is, of course,
complete, but if the frame is of iron the draw har should be
insulated. This gives a closed circuit in action by the aid
of dynamo, locomotive, tender, and rail.

Tblere is a magnet in the cab holding an armature, and the
circuit passes throughit. The opening or interrupting of
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this closed circuit results in making the armature forsake
its magnet, and this by means of the ordinary lever action
sets a whistle or gong a-going. The warning sounds continue
until the engineer replaces the armature to its magnet,
which is again held by the current. The current isinterrupt-
ed and the circuit opened by insulating two abutting rails,
the one from the other. Hence when the wheel of the loco-
motive is on one rail and that of the tender upon the other,
the insulation between the rails causes the circuit between
the wheels to be interrupted ; the armature leaves its magnet,
and the danger signal is sounded. The insulation of the
two parallel railsis ot the same character, and the circuit is
cut for the wheels on either side. The control and working
of the signals is thus described:

From two insulated abutting rails, separate wires are led,
to join which would destroy their insulated condition. These
wires are led to any given distance for the purpose of sig-
naling. They are made to terminate at a switch, a draw-
bridge, a station, at blocks, or any other points from which
a locomotive may be signaled or which a locomotive may
signal.

The closing of a switch closes the wires; if opened, they
are opened. When the insulated joints of the wires in-
terrupt the current through the rail from the locomotive
to the tender, the current must follow the wires leading
from the two rails. For example, the two wires being
closed at a distant signaling point, the circuit in the locomo-
tive will also be closed when passing the insulated point
where the rail is joined by the wires, while, if the wires are
open at a distant signaling point, the circuit in the same
position on the locomotive will be opened, and as a result
the warning signal will be sounded as the insulated joints are
crossed. Hence, as long as no sound comes from the dan-

ger signal the track is clear.
The Telephone Suit.

The lawyers concluded their arguments in the great
suit of the American Bell against the People’s Tele-
phone Company on October 2, when Judge Wallace, as is
usual in such cases, took the papers and reserved his de-
cision, which may, according to custom, not be handed down
for one month or three months. The opinion of the court
in such cases usually covers the leading points of the law
and evidence, as it is only on this and tbe complete record
that the cause can be appealed to the United States Supreme
Court. Although the Drawbaugh people had to show
priority of invention over Bell on their own account, or
antecedent invention and public knowledge thereof as from
any other inventor, they seemed tohave confined themselves
in the proofs almost entirely to Drawbaugh’s inventions,
without introducing evidence as to the work of other in-
vestigators in this line. The great elaboration with which
the case was prepared for trial, however, precludes any sup-
position that this course might have been followed through
inadvertence. Of the great array of counsel engaged, only
four took part in the presentation of the case to the court—
Messrs. J. J. Storrow and E. N. Dickerson for the Belk
Compauy, and ex-Judge Lysander Hill with Senator kd-
munds for the People’s Company.

The New York and Brooklyn Bridge Extension.

In our fssue of April 12, 1884, we described and illus-
trated the proposed improvement at the New York terminus
of the East River Bridge, by which increased facilities would
be obtained for switching the cars. The improvement con-
templated consisted of an extension of the tracks across
Cbatham and Centre Streets, making an entrance for car
passengers on the west side of Centre Street, and means of
making more ready connection between the bridge and the
clevated railway. The great want of such improved facili-
ties has been apparent for many months, and yet the work
bad hardly been commenced before it was stopped by the
refusal of the New York city authorities to allow the ne-
cessary strect opening. Judge Lawrence, in the Supreme
Court, has now decided, however, that the Bridge Trustees
have the right to proceed, and an immediate commencement
of the work is promised. The arrangements for carrying
out the original plan bave been so thoroughly matured that
it is thought the extension may be completed by the middle
of the winter.

— -t r—
The Mosquito as a Yellow Fever Vaccinator,

The editor of the St. Louis Courier of Medicine gives an
account of the studies of Dr. Carlos Finlay (Chronica Medico
Quirurgica de lo Habana) with reference to mosquitoes and
yellow fever. Dr. Finlay believes that he has demonstrated
that yellow fever is inoculable by the sting of the Cuban day-
mosquito during the third, fourth, fifth, and sixth days of
its evolution, but not during the first two days nor after the
sixth, no matter what be the severity of the symptoms at
those periods. The duration of incubation offers the same
variations in the inoculated as in the natural disease, in
either case varying from five to twenty-four days. The du-
rution and intensity of the fever produced by inoculation by
the mosquito appear to be in proportion to the number of
punctures and the quantity of inoculable matter retained by
the insect’s sting. The inoculation by one or two punc-
tures in no casc produced any other morbid phenomena than
those of benign natural yellow fever. Dr. Finlay thinks that
the results already obtained warrant the assertion that the
inoculation of yellow fever by one or two mosquito bites is
a plausible means of imparting, without peril, immunity
aganst the severe forms of the disease to which those are
exposed who well in an infected district.
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ENGINEERING INVENTIONS.

A revolving cylinder engine has been pa-
tented by Mr. John J. Blair, of Tacoma, Wash. Ter.
'The piston remains stationary and the cylinder re-
volves, the steam being admitted intu meniscus-shaped
spaces between the inner surface of the cylinder open-
ing and the outer surface of the piston ounly during one-
quarter of a revolution, working under expansion dur-
ing another quarter.

An automatic electric shut off for water
and gas pipes has been patented by Mr, Thomas P,
Hughes, of Denver, Colo. It has a gpring held fever, a
connecting lever, and a drop rod interposed between a
stop cock in the pipe and the armature of a magnet
having an electric thermometer in its battery circuit, so
a certain fall of temperature will break the circuit and
release the rod, allowing it to close the stop cock and
shut off the water or gas.

—— e —

AGRICULTURAL INVENTIONS,

A potato digger hasbeen patented by Mr.
Lyman Norton, of Hartford, N. Y. It hasa beam
with a pair of curved standards connected at their
lower ends by a plate forming a seat for the scoop,
having also a curved separating rod and a shoe with
hinged flexible arms, whereby the potatoes are sepa-
rated from the soil as they pass together from the
rear edge of the scoop.

—_— s o————
MISCELLANEOUS INVENTIONS,

An artist’s box has been patented by Mr.
George Stirrup, of Brooklyn, N. Y. This invention
provides for certain improvements in the construction,
arrangement, and combination of parts in boxes which
artisis nse for carrying color tubes, brushes, water, etc.

A hame fastener has been patented by Mr.
George W. Greene, of Abington, I[nd. It consists, in
combination with a stirrup for receiving the hame
strap, of a locking lever for tightening and fastening
the hame; it is light and strong, easily operated, and
inexpensive.

A printing press bas been patented by Mr.
Theophilus Reichard, of New York city. This inven-
tion covers a novel construction and motion in operat-
ing the actuating shaft and controlling the motion of
the platen in small printing presses to be operalted by
steam power or treadle.

A thill coupling has been patented by Mr.
George E. Smith, of Newark, Ohio. It is a pole and
shaft shackle, which may be readily connected or dis-
connected to admitof the change from pole to shaft or
thereverse, all rattling being prevented, and po rubber
or leather fllling being uecessary.

A drip cup and binder for paint brushes
has been patented by Mr. John T. Sutton, of Urbana,
IIl.  An elastic binder fits close around the base of the
handle and the head of the brush, where there is a drip
cup and rigidly aitached slecve, to prevent the paint
from gelting between the sleeve and handle.

A derrick has been patented by Mr. Chas.
F. Ruff, of Pheenixville, Pa. The invention consists
principally in providing the derrick with adjustable
braces for laterally bracing it, to prevent the derrick
from tipping sidewise in either direction, and is alike
applicable tohand and power derricks.

A bale tie has been patented by Messrs.
Owen P. Brown and William S. Deidrich, of Smith-
ville, Ga. Thisinvention covers a strip with a loop at
each end and a hook pivoted at one end, the hook hav-
ing on its free end a lng, prong, or projection for lock-
ingitin place, so the tie can be opened or closed easily
and rapidly.

A toy money safe has been patented by Mr.
Edward T. Gibson, of Minneapolis, Miuun, It has sep-
arate chambers for coins of different value, and is in-
tended to cause any coin inserted to deposititself in
the proper chamber, besides enabling a person to ascer-
tain how much money the safe contains without dis-
turbing it.

A leather working machine has been pa-
tented by Mr. John A. Panton, of Quincy, Mass. The
object of this invention is to make more convenient
the setting and adjustment of such machines as the
Fitzhenry and the Holmes, the construction doing
away with the counting of threads heretofore neces-
rary in adjusting the parts.

A furnace bas been patented by Mr. Thos.
C. Zetzsche, of Okawville, [ll. In combination with a
cylindrical casing, lugs are made to project from the
inner surface to support the grate, and the ash panis
suspended by rods from the lugs, making a furnace for
heating kettles, caldrons, etc., which is simple in con-
struction and saves fuel.

A saddle and bridle for breaking horses has
been patented by Mr. Hugh O. V. Kelly, of Virginia
City, Montana Ter. The saddle and bridle are strapped
together in such a manner as to form a bitting and
breaking rig for horses ard colts, to prevent them from
kicking, bucking, and throwing themselves or their
rider.

A circular saw mill has been patented by
Mr. John H. Jones, of Dardanelle, Ark. The inven-
tion covers a stationary frame with saw arbor and pul-
ley, and a sliding adjustable frame with saw arbor and
pulley, with vertical standards between, and adjustable
tension rollers for the belt, with various novel features
in construction and arrangement.

A return registering envelope has been pa-
tented by Mr.Jacob M. Crull, of Harrisburg, Pa. It
has peculiarly formed flaps, and a fixed pin on which
a washer, key, and addressing tags may be fastened,
making an envelope more especially intended for use
by express companies, and In the postal service for re-
gistered letters and packages.

A saw horse has been patented by Mr.
Richard Wy'ie, of Napa City, Cal. It is constructed
of two pairs of crossed legs united by a suitable bolt,
the legs each being formed of two leg bars with recesses
in their inner surfaces, a third leg bar being held be-
tween the recessed bars, making a very stiff and rigid
horse. which can be auickly erected or folded.

NEW BOOKS AND PUBLICATIONS.

ELECTRICITY; ITS THEORY, SOURCES, AND
APPLICATIONS. By John T. Sprague.
Second edition.] E. & F. N. Spon,

ew York and London.

HaNDBOOK OF ELECTRICAL TESTING. By
H. R. Kempe. E. & F. N. Spon, New
York and London.

THE PARis ELECTRICAL EXHIBITION OF 1881.
Report of Major D. P. Heap, U. S. A,
D. Van Nostrand, New York.

Mr. Sprague is a member of the English Society of
'Telegraph Engineers and Electricians, and has here
given the public an eminently practical work. Of the
first edition 2,000 copies were sold, and the volume is
now greatly enlarged. The book deals with the prin-
ciples of the study of electricity, rather than making a
historical record of facts, the instruments necessary for
the understanding ot the subject being so far explained
that those who have some mecbanical aptitude may
construct for themselves a great variety of practical
apparatus. The thousands of individuals who are now
making experiments for themselves in this most inter-
esting field may here find valuable aid—The handbook
of Mr. Kempe, which now reaches its third edition, is
for the more advanced student, or the experimentalist
who is ready to attempt the more difficult problems in
electrical engineering. It describes all the most ap-
proved methods of measurcment of electrical force,
with the apparatus required, cable testing ard how
faults are localized, specifications for cable manufac-
ture, and system of testing during the manufacture. A
diligent perusal of these two books will make the in-
vestigator acquainted with most that has been done in
thedevelopment of electrical scierice up to date.—The
report of Major Heap appears simultaneously with its
issue from the government printing office, and ap-
parently from the same plates. It evinces the careand
comprehensiveness of scope which have characterized
so many former publications from the department of
engineers of the United States Army, and formsa valua-
ble part of the record of the world’s progress in the
branch to which it relates.

ART YEAR Book. John Mason Little, Bos-
ton, Mass. Price $4.

This volume i8 an outgrowth of the illustrated cata-
logue of the Fine Arts Department of the New England
Institute, which in 1883 reached its highest attainment,
appearing as a magnificent volume of about seventeen
full page etchings, besides a number of albertypes and
photographs, all executed in the highest state of the
several arts employed in its embellishment. A great
number of our cleverest American artists have been en-
gaged on the Art Year Book for 1884, the illustrations
of which are taken from subjects exhibited at the last
art exhibition of the Institute, Boston. To Mr. Arthur
B. Turnure, of the Art Age Press, was intrusted the ar-
ranging of the cuts and the printing and binding of
ihe volume, and he has in this succeeded in producing
the choicest effect both in arrangement of the engrav-
ings and in the binding, the ¢overs being of white
parchment bond paper, on which isprinted in colors
a Japanese design by Mr. Turnure, which adds much
to the beauty of the binding.

Business and Revsonal,

The Charge for Insertion under this head is One Dollar
a line for each insertion ; about eight words io a line.
Adverti ts must he r 1 at publication office
asearly as Thursday wmorning to appear in next issue.

Magic Lanterns and Stereopticons of all kinds and
prices. Views illustrating every subject for public ex-
hibitions, Sunday schools, colleges, and home entertain-
ment. 136 page illustrated catalogue free. McAllister,
Manufacturing Optician, 49 Nassau St., New York,

A half interest in Patent No. 280,080 for sale cheap.
(Horse Power. See cut in SCTIENTIFIC AMERICAN, July
26.) Address R. F. Rasmussen, Omaha, Neb.

Carbon Plates. Bowe,48 R. R. Ave., Jersey City, N.J.

For Sale.—A patent righi of Weighing Scales for any
purposes, Address T. Ziersch, Dedham, Mass.

Shafting For Sale.—Excelent 2d hand, with its coup-
lings and coupling bolts all fitted, true, and polished;
with or without hangers. as customer may prefer; any
part or all; 144’ 4''; 2 3¥'‘; 216 2%''; 24’ 2% ; 1¢/
28-1677; 12' 23i/; 160 115-16''; 32 1%'‘; 53 17-16'7; 27’
136’. Send for full particulars and prices perlb., stating
size and amount required. Forsaith Machine Co., Man-
chester, N. H.

The Cyclone Steam Flue Cleaner on 30 days’ trial to
reliable parties. Crescent Mfg. Co., Cleveland, O.

For Steam snd Power Pumping Machinery of Single
and Duplex Pattern, embracing boiler feed, fire and low
pressure pumps, independent condensing outfits, vac-
uum, hydraulic, artesian, and deep well pumps, air com-
pressors, address Geo. F. Blake Mfg. Co.. 44 Washing-
ton St., Boston; 97 Liberty St., N Y. Send for Catalogue.

Quinn’s device for stopping leaks in boiler tubes.
Address S. M. Co., South Newmarket, N. H.

Linen, Cotton, and Rubber Hose, suitable for all
places. Greene, Tweed & Co., New York.

Mills, Engines, and Boilers for all purposes and of
every description. Send for circulars. Newell Univer-
sal.Mill Co., 10 Barclay Sctreet, N. Y.

Wanted —Patented articles or machinery to manafac-
tureand introduce. Lexington Mfg. Co., Lexington, Ky.

Brush Electric Arc Lights and Storage Batteries.
Twenty thousand Arc Lighcs already sold. Our largest
machine gives 65 Arc Lights with 45 horse power. Our
Storage Battery is the only practical one in the market.
Brush Electric Co., Cleveland, O.

‘“How to Keep Boilers Clean.” Book sent jfree by
James F. Hotchkiss, 86 John St., New York.

Stationary, Marine, Portable, and Locomotive Boilers
a specialty. Lake Erie Boiler Works, Buffalo, N. Y.

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

The Hyatt filters and methods guaranteed to render.
all kinds of turbid water pure and s parkling, at economi-
cal cost. The Newark Filtering Co.. Newark, N. J.

Steam Boilers, Rotary Bleachera, Wrought Iron Turn |

Tables. Plate Iron Work. Tipbvett & Wood. Easton. Pa.

Send for Monthly Machinery List
to the George Place Machinery Company,
121 Chumbers and 103 Reade Streets, New York.

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

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

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

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

Nickel Plating.—Sole manufacturers cast nickel an-
odes, pure nicke! salts, polishing compositions. etc. Com-
plete outfit 1or plating, etc. Hanson & Van Winkle,
Newark, N. J., and 92 and 94 Liberty St.. New York.

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

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

Electrical Alarms, Bells, Batteries. See Workshop
Receipts, v. 3, $2.00. E.& F. N. Spon, 35 Murray St., N.Y.

Munson’s Improved Portable Mills, Utica, N. Y.

Mineral Lands Prospected, Artesian Wells Bored, by
Pa. Diamond Drill Co. Box 423. Pottsville. Pa.  See p. 141.

C. B. Rogers & Co., Norwich, Conn., Wood Working
Machinery of every kind. See adv., page 142.

Curtis Pressure Regulator and Steam Trap. See p. 78.

Brass & Copper in sheets,wire & blanks. See ad.p. 222.

The Chester Steel Castings Co., office 407 Library St.,
Philadelphia. Pa..can prove by 20,000 Crank Shafts and
15,000 Gear Wheels. now in use, the superiority of their
Castings over all others. Circular and price list free.

The Improved Hydraulic Jacks. Punches, and Tube
Expanders. R. Dudgeon. 24 Columbia St., New York.

Tight and Slack Barrel Machinery a specialty. John
Greenwood & Co., Rochester, N. Y. See illus. adv. p. 222.

Heavy Walrus Leather for polishing. Factory sup-
plies of all kinds. Greene, Tweed & Co.,118 Chambers
St.. New York.

Corundum Wheels ; cut faster and wear longer than
emery. Pratt & Whitney Co., Hartford, Conn.
Woodwork’g Mach®y. Rollstone Mach. Co. Adv., p. i7.
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HINTS TO CORRESPONDENTS.

Name and Address must accompany all letters,
or no aitention will be paid thereto. This is for our
information, und not for publication.

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

Inquiries not answered in reasonable time should

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

Special Information requests on matters of
personal rather than general interest. and requests
for Promé)t Answers by Letter, should be
accompanied with remittance of $1 to $5, according
to the subject, as we cannot be expected to perform
such service without remuneration.

Scientific American Supplements referred
to may be had at the office.  Price 10 cents each.

Minerals seucforexamination should be distinctly
marked or labeled.

(1) H. A. S.—Use the solid paraffine for

preserving eggs.

(2) C. F. B. asks: Will rubber be affected
by direct contact with hot steam? 1If so, in what way
and how soon? A. It becomes hard and inelastic in a
few weeks.

(3) H. B. asks fora formula for making ink
suitable to print on tin with a rubber stamp. A. Use
printer’sink.

(4) S. H.—The gold fish (Cyprinus auratus)
ie a native of China, said to have been introduced into
Europe in 1691, thence to the United States.

(5) J. M. 8. writes: In a room for public
purposes, 43 feet by 54 feet 6 inches inside measure, the
ceiling highest in the middle, but not arched, what
would be the acoustic properties when the distance be-
tween the floor and highest point of ceiling is 27 feet?
A. In parts of the room there will probably be consid-
erable reverberation. The general acoustic properties
will depend much upon the location of the speaker,
the angles of the ceiling, and continuity of sides or po-
sition of rostrum.

6) J. G. E. asks: How are copper tubes
bent, say 114 inch tube in a 5 inch curve? A. Bend
after annealing and filling with resin, around a grooved
former, then melt the resin out. 2. What is the gauge
of copper tubing to stand 120 pounds pressure on the
inside with steam? A. Three thirty-seconds of an inch
thick.

(7) R. H. C. asks where to get small steel
balle, such as are used in the hose carriage wheels. The
balls are about three-eighths of an inch in diameter.
A. These balls are not on sale. You will have to get
them made by a machinist.

(8) A. J. M. asks: To what height will a
siphon draw water ? When the supply end reaches 33
feet, balancing atmospheric pressure, does not the
siphon cease to operate ? A. Yes.

9) H. B. G.—You can make plastic metal,
or what are called amalgams, by treating precipitated
copper with mercury—2 of copper, 3 of mercury, by
weight. Youcan use the fusible alloy of 1 parteach of
tin and lead to 2 parts bismuth by weight for casting
on gelatine plate. It melts in boiling water. Buy cel-
luloid from the Celluloid Manufacturing Company,
Newark, N. J.
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(10) H. L. C. asks: 1. Where can the mer-
cury.flasks used for constructing boiler shown in Sup-
PLEMENT, No. 182, be procured? A. Of persons using
mercury for silvering looking glasses or other pur-
poses; sometimes of the junk dealers. The flasks are
almost all madein Pennsylvania, and cost, new, to the
miners, $1.15 each, second hand ones &elling for 80 to
90 cents each. 2. What pressure will they stand? A.
They are considered good for a thousand pounds pres-
sure; they are half ar inch thick at the top, three-
eighths inch at the bottom, and three-sixteenths inch at
the sides of the shell.

(11) J. S. H. asks how much coal a steamer
burns per day in crossing the ocean, how many days
it takes to cross, also the amount of tonnage. A. The
first class steamer America burnt about 200 tone a day;
the Oregon nearly 350 tons a day; the quickest pas-
sages of both have been under six days and a half; the
tonnage of the America is 5,528, and that of the Oregon
7,375.

(12) F. A. W. writes: Some time since I
read in your Notes and Queries advice to add glycerine
to some mixture as a preventive. or partial preventive,
against freezing. May I ask how much should be
added to say one gallon of water or other fluid to ac-
complish this object? A. One per cent by measure for
each degree of cold below 32°.

(18) J. W. L. asks (1) the dimensions ne-
cessary in a balloon to lift 500 pounds. said balloon to
be of a conical shape. A. Diameter 26 feet, for hydro-
gen gas. 2. The difference in thelifting powers of zas
and hot air ? A. Hot air has very little buoyancy, pro-
bably one-fifth as much as hydrogen gas.

(14) S. G. writes: Have trouble with sta-
tionary engine—running hot, gumming, etc.; have
tried every imaginable way, but have failed. A. You
are probably using bad oil. Use the best lard oil or &
heavy petroleum oil made for engines.

(15) H. L. asks how many square inches
there are in 3 inch safety valve. A. If the opening is
exactly 3 inches, thearea is 7°0686 square inches.

(16) G. L. T. asks: Which is the best floor
for roller skating rink—a cement or hard kiln—dried
floor? Which wears out the rollers the quickest? A
The hard wood floor. Cement floor disintegrates and
becomes dusty, and then is destructive to the rollers
also.

(17) W. 8. W. asks: 1. How fast does heat
travel? A. It depends evtirely on theconductor. 2.
Can heat be brought to a focus by passing through a
lens? A. Yes.

(18) N. K. writes: If you were to put a 2
inch pipe in a 40 fool well, and put a pump on top of
the ground, with the valve 40 feet from the water, would
the pump work? If not, how high will the water come
up in the pipe? A. Twenty-eight to thirty-three feet is
the greatest lift for an ordinary pump,

(19) F. 1. P. asks the ingredients of the
brown powder used by cigar makers to produce the
Madura color on cigars? It is soluble in water or
spirits, and is of a mahogany color. A. A solution of
an aniline color kuown as acid brown is the article used.
It can be procured of dealers in dyesiuffs.

20y J. I C. asks what should be the di-
mensions of valves, ports, and bridges of an evgice 2x4
inches, to run 250 revolutions per minute, also size of
pipes and what power should it develop; how large a
ooiler should be needed, and how large and heavy a fly
wheel should be needed, and throw of eccentric, etc.?
A. The steam openings should be 4 inch by 114 inches,
exhaust 16 inch by 13 inches, bridee % inch. Steam
pipe 34 inch, and exhaust 1 inch. Boiler should be 20
inches to 24 inches diameter and 86 inches high, tubu-
lar, and have 35 to 40 feet fire surface. Throw of ec-
centric would depend upon the lap of the valve and
mode of connection; if direct, about seven-sixteenths
inch. - Fly wheel about 18 inches diameter and rim 214
inches diameter.

(21) W. E. asks for a recipe to soften horse
and cow hair. A. Use a solution consisting of 1 ounce
glycerine, 20 grains potassium carbonate, 1 salts of tar-
tar to the pint of water.

(22) G. L. F. writes: 1. I want to transmit
power by wire rope about 175 yarde; canI do it suc-
cessfully? A. Yes, by making two ropes run over a
double carrier wheel]in] the center. 2. In tarring or
pitching felt roof, what can I use to makeit set good
and hard, 8o it will not run in hot weather? A. Boil
the tar to thicken it, and use all the sand that it will
take when spread.

23) F. D. B. asks: In regard to the manu-
facture of “ potato flour or farina,’”” what it is worth
per ton, and what quantity of potatoes is required to
make a ton of flour. A. The manufacture of potato
flour is descrtbed in SCIIENTIFIC AMERICAN SUPPLE-
MENT, No. 313, under the title of ** Potatoes and their
Utilization. > Cuts illustrating the articles used in the
preparation are there given. Itsvalue in New York is
414 to 4% cents per pound.

(24) 8. B. B. writes: I have a solution of
nitrate of soda which has been made in an iron kettle
with a copper worm to heat it. If the solution is al-
lowed to crystallize, thecrystals turn blue. I have the
same result with a copper worm aud lead kettle. I
suppose it to be the result of chemical action of the
metals. Can you inform me what I can do to cause
the copper or lead in the solution to deposit or drop, or
to take the colorout? A. The blue coloration is pro-
bably due to the copper. The latter can be more or
less completely removed by being precipitated with
iron.

(25) T. C.—Shellac or French spirit var-
nish with a small quantity of finelamp blackadded to
it forms a brilliant black varnish, which might answer
your purpose.

(26) W. S. B. asks by the use of what acids
or tools he can cuta round or oblonghole in a piece of
window glaes which is about one-gixieenth inch thick.
A. Usea copper tube charged with emery and water

and revolved in a lathe or hand drill.
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(27) C.Y. M. asks whethet a longcoupled
wagon pulls easier or harder than a short coupled, or
whether it is the same; and if one pulls easier than the
other, why? A. The long coupled wagon will draw the
easier, because the horses will have a greater leverage
over a twisting strain, caused by an obstruclion on one
side of the road.

@8 W. G. R. asks how to prepare thin
paper that, by writing on it with a pointed .stick while
lying on white cloth, the writing will be transferred
to the cloth. Would like to have it stand washing. A.
We do not know of an indelible transfer paper.

(29) H. G. M. asks the formula of a com-
position used in soldering to make solder stick. A.
Dissolve zinc in muriatic acid until effervescence
ceases; dilute it with a quantity of water equal to that
of the acid.

(80) J. S. writes: I make an axle grease
which Iputup in cans. The trade calls for goods put
up in wooden boxes. I placed some of my grease in
such areceptacle, but cannot prevent the oils penetrating
the wood. How can I treatthe boxes in order to avoid
that? A. Coat the inside of your boxes liberally with
glue size.

(31) A. C. H. asks: What are the ingredi-
ents of gold solutions that deposit a red color on metal
to be plated ? I use the Smee battery; nhas that any
effect on the coloring or gilding in this case, or what
battery is best to use? A. ASmee’s battery is as good
as any for the purpose. For information on electro-
metallurgy, consult SUPPLEMENT, No. 310.

(32) C. L. W. writes: Our house is alive
with fleas froma pet cat. Ve have tried Persian insect
powder without much effect; can you tell me of any-
thing better for the purpose? A. The oil of pennyroyal
will drive your fleas away. Beds made of pennyroyal
for dogs to lie on will also drive away fleas,

(33) G. W. S. asks a receipt of some liquid
or oil to place in gravity batteries that will keep them
from evaporating and using up so quick? A. Apy non-
drying oil will do; try common lard oil.

(34) G. S. T. writes: I have an eighty bar-
rel water tank on barn; the bottom of tank is 24 feet
above the ground. A windmill supplies the tank auto-
matically. My carpenter’s shop flooris 26 feet below
low water mark in tank and about 6 rods in a lateral
direction; with a two inch pipe connecting tank to a
suitable turbine at the shop, what amount of power
ought to be developed, and in what time 80 barrels
be run out, when turbine is at full work? A. The
discharge of the 80 barrels of water will develop 3 horse
power for an hour, or g horge power for 2 hours. _You
will not realize more than 60 to 70per cent of this power
through a motor,

(35) Engineer writes: I have some celluloid
billiard balls that have become faded. I wish to recolor
them. What shall T use? A. Use the following colors in
the proportion of about 10 grains tothe gallon of water:
Black, use nigrosine; for violet, methyl violet; blue,
soluble blue; red, aniline red or magenta; green, mala-
chite green. Dissolve these aniline colors in hot water.
The balls are immersed in the hot water, and then al-
lowed to cool in the coloring solutions until sufficiently
dyed. Perhaps three to four hours,

(36) J. P. B. wriles: Please give me a re-
cipe for making the following inks, aniline preferred:
green, blue, burnt sienna, yellow and purple. A.
Green: Dissolve 1 part of iodine green in 100 to 110
parts of hot water. This ink writes 'a brilliant bluish
green; if it is desired to give it a yellowish green tint,
alittle picric acid is to be added. Blue: Dissolve 1
part of the soluble bleu de nuit (bleu de Paris) in 200 to
250 parts of hot water. Yellow : Dissolve 1 part of
picric acid in 120 to 140 parts of water. Purple: Dis-
solve metbyl violet in sufficient water. For brown ink
select a suitable aniline color that is soluble in water,
and add a #mall quantity of alcohol and a little gly-
cerine (1 to 4 per cent). The addition of these twoingre=
dients is desirable inany case.

(37) E. S. writes: We have lately had our
cistern cleaned. The water seemed perfectly clear and
pure, without taste or odor; but as it had gotten quite
low, and as the cistern had not been cleaned for several
years, we thought it best to have it emptied and thor-
oughly cleaned. Since then, the water has had a very
bad taste and smell, which we can notice even after it
has been through the filter. Can you tell me why this
is so? A. In cleaning your cistern you may have exposed
the clean cement to the action of the water, which may
have given it the taste of lime or alumina. As youdo
not tell us how it tastes or smells, we cannot well solve
the mystery. The soot that was found in the cistern
waeno doubt derived from the smokeof soft coal, which
deposits carbonaceous matter with a little pyroligne-
ous acid upon the roofs where bituminous coal is used.
This is washed into the cistern and becomes a deodor-
izerand disinfectant, finally settling as the black soot
mentioned If the water tastes and smells of limeor
alumina, it is all right. 1f of decayed animal matter, it
is all wrong.

88) A. & F. B. ask if there is such coke
manufactured in any part of the States as is used for
fuel in English locomotives, and where. A. The coke
made at Connellsville, Pa., is considered the best made
in the United Siates, and nearly equal to the best Eng-
lish coke. You will find the names of makersin any
commercial agency reference book.

(39) J. W. K.—There is no special exami-
nation required for entering the classes at Cooper
Union. You must be 15 years of age. Appear in per-
son, with a letter of recommendation if possible from
employer. By calling at the office in second story of
the institute you may obtain a circular containing all
needed information.

(40) S. L. W. writes: Will a Breguet up-
right galvanometer, such as is sold for $10, do for ex-
perimental work in electric measurement, and also asks
how to construct a cheap rheostat to use with the
same. As I am studying electricity out of school
hours, I do not wish an expensive instrument for the
present. I principally wish to measure the resistance

of batteries, electro-magnets, and short stretches of out-
side wires, principally on a private telegraph line. A.
The galvanometer referred to will answer a good pur-
pose; but one provided with a horizontal needle would
bemoresgerviceable, asit would be more sensitive. You
cannot readily construct a cheap rheostat without hav-
ing g standard rheostat with which to compare it. An
imperfect instrument of this kind is of no value what-
ever.,

(41) .J. 8. H. asks: Can you inform me
what causes the ivory on piano keys to turn yellow?
Some I have recently seen change in a few months
from a pure white. Others, mauy years iu use, still re-
tain their original whiteness. Please explain the cause,
and suggest a remedy or preventive. A. The yellow
color of the piano keys may be due to grease absorbed
from the fingers of the player, or it may be that the
piano sitsin a dark place or is generally closed. Under
these circumstances ivory is apt to turn yellow. There
are also many kinds of ivory, and the inferior qualities
do notretain their whitenesg without precautions. Good
ivory keys having a liberal exposure to the light ought
to retain their whiteness for many years. Ivory is
bleachec by exposure to sunlight for periods varying
from four weeks to six months, or by immersion in tur-
pentine, kept near the surface, and exposure to the sun
for three or four days.

(42) L. P. A.—We have frequently pub-
lished articles on microscopy and upon all the modern
investigations in this branch of science. It is possible
that we may in the future publish elementary articles
on the subject.

(43) S. K. K. F. writes: I have constructed
a small pressure blower as described on page 75 of vol.
XXXiX., SCIENTIFIC AMERICAN, and get a fair blast
througha 3 inch tube, but I cannot contract it so as to
serve as a blow pipe, as I desire. Please give directions
as to construction of pipe from the fan to the bench,
say four feet. A. Wedonot think youwill find it pos-
sible to so change your blower with any form of pipe
as to make a blow pipe with much, if any, additional
force.

(44) W. C. M. asks how to refine whale oil

soap, so that it will produce a white lather. A. You '

will be vbliged to first reflne the whale oil. Whale oil
soap is usnally made from the eediment produced in re-
fining the whale oil. 2. What is ‘¢ English crown
soap?” A. English crown soap is an imported soft
soap used by harness makers and the like for rubbing
and polishing leather. 3. Also soap stock. A. Soap
stock is the residuum from cotton seed oil and from
olive oil.

45) J. H. G. writes: 1. How much of 100
per cent of bitartrate of potash or cream of tarlar can
be dissolved in one gallon of boiling water? A. Cream
of tartar is soluble in 18 to 14 parts of boiling water. 2.
Cream of tartar manufacturers utilize all their waste
products, by converting them into tartaric acid. Can I
use any other test besides litmus paper, for absolutely
determining if sufficient lime carbonate has been used,
to perfectly precipitate the first equivalent, and
secondly, what is a good test for determining if all the
tartaric acid has been freed from the potashinusing
the sulphate of lime? A. To determine theacidity by
other means than with litmus is possible. Youcan add
a little cochineal solution to a portion of the mixture,
and then pour in potassium hydroxide (caustic potash)
until the coloring disappears. This reaction will show
you approximately how much lime carbonate to add. 8.
Would hydrate of lime added to very weak solutions of
bitartrate of potash take the place of lime carbonate
for freeing the flrst equivalent? A. The use of hydrate
of lime would not be as effective as the carbonate.
The tartaric acid decomposes the lime carbonate, and
we do not think such a reaction would follow if the
hydrate was used. 4. Can the sulphur be freed from
the potassium sulphate? If so, how? A, Barium chloride
will precipitate the sulphur from potassium sulphate,
forming barium sulphate and potassium chloride. 5.
What work in chemistry, published, canI get, that will
thoroughly post me in this particular industry? A.
There is no literature available onbaking powders other
than articles found here and there in the ScIENTIFIC
AMERICAN and other similar journals. Blyth’s book
on Foods may contain some information suited to your
wants.

(46) F. G. H. asks if there is any founda-
tion in fact for the prevailing belief that tomatoes
cause cancer. And if so, why? Or, rather, how do
they operate—by poisoning the blood, or otherwise? - A.
The belief, which has become quite , common, that
tomatoes cause cancer is utterly without foundation.
There is not the slightest ground for fear in using freely
what is really one of our most valuable vegetables. At
the same time, they ought to be used like everything
else, with proper moderation. Even a good thing may
be abused, and a person may become f0 extremely fond
of tomatoes as to consume an excessive quantity, and
thereby derange the functions of the stomach. The
acid nature of the fruit would, in such a case, perhaps,
cause canker sores in the mouth. Bnut it must be un-
derstood that there is no resemblance between cancer
and canker, except the similarity of spelling. Cancer
is a malignant, frightfully dangerous disease; canker
is merely a result of disturbance of the stomach, and
is commonly of small importance except from the pain
and anneyance it causes. But even for this the toma-
toes are not fairly responsible, for though, asstated, it
may sometimes follow their very free use, yet with
most persons no suchresult would occur. 2. Have you
ever set forth the wonderful power of red clover in cur-
ing cancer, a fact indisputable, if taken before death is
inevitable? A. The belief in the efficacy of red clover
is not very common; it is local, and has no better
claim than that concerningtomatoes. Very frequently
harmless-tumors ure considered to be cancers; in such
cases the variousg popular remedies—red clover (7ifo-
lium pratense), cancer root (Comopholis Americana),
etc., are used, and when the tumor disappears, us of
course it presently does, a “ cancer cure *'is falsely re-
ported, and a reputation for a perfectly inert remedy is
established.

(47 W. G. S. writes: I wish to make a tele-
scope ag described in SCIENTIFIC AMERICAN SUPPLE-

MENT, No. 252, and would thank you to explain the |
following: 1. Diameter of object glass as given is 214 |
inches and external diameter of tube 38 inches; drawmg
shows both of same diameter; which isright? A. The'
internal diameter of the telescope tube should be larger |
than the clear aperture of the object glass. 2. How
thick should paper tube be? A. The thickness of the
tube is of no consequence. 3. Please give diameter
of field and eye lenses. A. The diameters of the field
and eye lenses are unimportant if they are of the cor-

rect focal length. 4. Paper reads eye aperture should .

be 1}4 inches; should it not be 3 inch? A. The aper-
ture should be ’4 inch. 5. What combination of lenses

would you recommend for higher and lower power eye |

pieces than that described? A. Itis only vecessary to
preserve the same relation between the focal lengths
of the field and eye lenses for bigher and lower powers,
6. What gauge of wire isused for gaslighting spark
coils? A. Almost any size of wire will answer for this
purpose; No. 24 is often used. 7. What should be size
of coil? A. The coil maybe 6 iuches long, 2inches |
in diameter for thrce or four burners. 8. How many ,
Lecianche cells will be required to light a single
burner? A. From two to four cells.

(48) W.F. D. asks (1) proportions and in-
gredients for blue prints. A. Dissolve 40 grains am-
monia citrate of iron iu 1 ounce distilled water. Also
dissolve 1 drachm potassium ferrocyanide in 1 ounce dis-
tilled water, The foregoing solutions are prepared sepa-
rately and kept from the light. 2. Chemical reaction

in making making blue prints? A. The ferric compound *

(ammonia citrate of iron) is by the action of the light
reduced to the ferrous condition, which with potassium -
ferrocyanide produces an intense blue coloration gimi- |
lar to Prussian blue. 3. Chemical action of bicarbon-
ate of soda in bringing out white lines on blue pnnts"
A. The soda bicarbonate turns the picture to a lavendar |
color, and prevents its fading. A dilute solution of acxd
(citric or hydrochloric) will produce
scribed by you, as it dissolves out the superfluous blue
and so brings out the white lines,

(49) W. H. P. asks how alumina soap is

made, and also where I can find a description of the !
A. There is a soapnow manufaciured |

hotair engine.
in this country, in which cauctic soda is replaced by
the aluminate of soda. The latter can be prepared
either from bauxite or from cryolite. Bauxite is cal-
cined with soda ash, whereby an aluminate of soda is
formed, and the iron is separated by lixiviation, the re-
sulting liquors being evaporated until a dry commer-
cial aluminate of soda is obtained. Powdered cryolite
is mixed with six equivalents of lime and boiled with
water, when an insoluble fluoride of calcium is formed,
and the alumina becomes dissolved in the excess of
caustic soda. If an excess of lime is used, the alumina
will be precipitated, leaving the caustic soda alone
in the solution. For making soap from aluminate of
soda about equal partsof lard and tallow are preferred,

and these should not be heated to a greater extent than ;

is just necessary to liquefy them. The materials are
not boiled in the usual way, but the combination is
effected at the lowest temperature at which they can be
intimately mixed. Hot air engines are described in the
SCIENTIFIC AMERICAN SUPPLEMENTS Nos. 162,247, 284,
and 368,

(50) C. W. H. asks:
method of drying fish scrap after leaving a hydraulic
press, whether by some machine or by a kiln? A.
When steam is used for boiling and pressing, there will
be economy in employing the waste steam, as well also
as direct steam in coils of iron pipe in a drying room.
Another plan is to make flues in brickwork under the
floor of the drying room, making the floor itself of large
tile laid over the flues, and carry the hot gases from the
boiler furnace through these flues to the chimney, or,

if not convenient, use a separate fire for the drying :

room flues. The slabs of scrap may be laid upon
shelves. The coils of iron pipe may be made by any
pipe fitting establishment.

(51) W. J. D. asks: Who was the builder of
the first locomotive, and where first used? A. Cugnot, a
Frenchman, made a small locomotive in 1769, which is
still preserved in the Museum of Arts and Metiers, Paris.
Watt took out patents from 1769 to 1784, on steam car-
riages or wagons, but not kuown to have made any.
Symington made a model of a steam carriage in Edin-
burgh, in 1770. William Murdock built and actuated a
locomotive in 1784, in Cornwall England. Oliver Evans,
of Philadelphia, obtained patents in Maryland, U. S.,

in 1787, for the exclusive right to operate steam wagons ;

on roads and railways. In 1803, a Mr. Fredericks bwlt
a locomotive for a mine in Hanover, Germany. Trevi-
thick’s first locomotive was running in 1802, and is con-
sidered the first effective effort on rails. Blenkinsop’s
locomotive, 1811. Hedley’s locomotive, 1813, the
* Puffing Billy.”” Dodds and Stephenson commenced
their improvements in 1815.

(52) W. J. D. asks: 1. What is the best
and most powerful battery for electro magnet? A. The
plunging bichromate battery is the best for this pur-
pose. 2. About how large should an electro magnet
be, and how much wire in the coils, and what size, 10
lift. a weight of 1,000 pounds, or as much as it will lift
conveniently, at a distance of from 1 to 3 inches? A.
An axial magnet would be better for your purpose than
the ordinary form of electro magnet. The size of the
helix and of the wire of which it 18 made will depend
upon the kind of battery used and the manner
in which it is connected up. It would be more or less a
matter of experiment to determine the size of coil re-
quired tolift 1,000 pounds from 1 to 8 inches. 3. How
is an electric reservoir made, and about how long would
the electricity last in a reservoir 8 feet long, 4 teet high
and 4 feet wide—8x4x4 feet—to Jift the aforementioned
weight at every second interval by disconnection of the
wires? A. For information on storage batteries, con-
sult SUPPLEMENT, Nos. 304, 832, 370, 215, and 354.

(53) J. H. K. asks (1) whether there is any
metal or composition (‘‘ Delta®® metal for instance) that |
will not rust or corrode when frequently used in water, |
and bard enough to bear as much friction (or more) as
is required of ends of a sewing machine bobbin. Would |
bone, or zinc, or celluloid, or two of either do? A.
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the effect dp-,

Which is the best .

i the best and cheapest battery to use to work on a line
i 40 t0 100 yardslong; and if a battery that isstrong

enough to work one telegraph instrument on a line like

the above, how many more cells would be needed to
| work six or a dozen instruments on the same length
\ of line? I would want the power of the magnets to be

as strong if [had on a dozen as if only one or two, but

do not know whether their power depends on the length
1 of the line or on the number or strength of the cells of the
' batteries. What book orbooks would best teach me all
these things? A. The power of the current on the line
depends on the number of cells of battery employed;
the gravity batiery is probably best for your purpose.
| For full information on telegraph lines, instruments,
1 and batteries, consult Prescott’s Electricity and Elec-
tric Telegraph.

(54) S. A. H. writes: In your paper August
510, in No. 4 of Notes and Queries, you state thata
I carbureter for gas machine to supply 8 five foot burners
i should have 12 feet evaporating surface. I use Sisal
hemp inmy carbureting tank, the air passing over the
fibers of the hemp, which have become saturated with
! gasoline; I therefore cannot tell what amount of sur-
[face Ihave. Tusean iron tank 2 feet diameter and 2
feet high, fill it with hemp, and keep about 8 inches
depth of gasoline on bottom; the air i8 introduced
through a pipe, the end of which is under the surface
of the gasoline; this is to supply five 6 foot burners;
have carbureter in a cellar the temperature in
I'which is sometimes as low as32; use 88 gaso-
line. When weather is cold the gas is poor, making
“bluelight. Is this the best way of makinga carbureter?
If not, will you please give directions for construction
‘ of a good one? A. Your carbureter is probably too
! small for cold weather. The iron tankin so compact a
form absorbs heat from the surrounding air very slowly.
Makmg it long and narrow is advantageous, or use two
round oncs. Any means that you can use for warm-
ing the air used in making the gas by taking it from
the cellar will materislly help the process. Some use
hot water in a pan under the carbureter in winter.
There are a great many patents on carbureters; you could
i notdo better than to make thema study. Copies will
cost 25 cents each. 2. Ischrome steel much better for
lathe tools. etc., than the ordinary cast steel? Does it
require different treatment, in forging and tempering,
from cast steel? A. Chrome steel is good, but we do .not.
know thatit ie any better than the best tool steel, The
treatment in forging and tempering is the same as for
tool steel.

(55) H. W. M. writes: 1. I would like to
learn to read faces easily. Would you please inform me
in Notesand Queries of a goodwork on physiognomy?
A. Toreadfaces easily is in a great degree a matter of
personal faculty not easily learned. There is an excel-
lent book called the ‘‘New Physiognomy,’ also one on
¢ Comparative Physiognomy.”” 2. How are rings
‘ (finger) made? A. Finger rings are cast in moulds if
heavy, or rolled out in bars, cut off the proper length,
tbe ends hammered or rolled down to the preper size
! and bent into a ring around a mandrel; the ends are
then cut and fitted for the desired size of ring and sol-
dered together, then the rings are filed up and polished,

(56) C. P. K. writes that during the
operation of a steam fire engine near his house, an iron
leader shook very hard, eo much so he was afraid it
would break, seeming to shake in unison with piston
rod of the engine. A. Probably the motiou of the pis-
ton of the fire engine became synchronous with the vi-
brating properties of the leader, which induces vibra-
tion. This is a well known phenomenon in connection
with bridges, which are often throwninto a severe vi-
bration by a synchronous step or even the trot of a dog.
2. In your issue of July 12, you speak of the Payne pro-
cess for preserving timber. Can you tell me what that
process is? A, Payne’s process for preserving timber
consists in impregnating the wood, while in a vacuum,
with a strong solution of sulphate of iron, and after-
ward forcing iuto the timber a solution of sulphate of
lime, or any of the alkaline carbonates, suchas car-
bonate of soda, by which means the oxide of iron be-
comes insoluble.

(87) J. W. 8. asks: How can I harden the
calks on horseshoes of malleable cast iron or of steel?
A. The steel is low, or decarbonized, and like the iron
is amenable best to casehardening. Heat the shoes 8o
that the calks are red hot, either overa fire orin red hot
I lead, dip the calks in a pan of powdered prussiate of
! potash, and throw them into water.

|

INDEX OF INVENTIONS

For which Letters Patent of the United
States were Granted

September 23, 1884,

AND EACH BEARING THAT DA'TE,

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

Acetates directly from metallic ores. manufac-

ture of, J. A. Mathieu ................... ceeees .« 305,524
Aerial transit by wire rope, etc., apparatus for, E

Byrnes... ............. eeeeeerieeiecaiteatiana. 305,422
Alarm. See Fire alarm.

Animal trap, A. L. Bryan.............cooeeel L. oeee. 305,664
Antiseptic commpound, S. Cabot, Jr
Artist’s box, G. Stirrup........
Auger, T. Newey, Jr.
Automatic Jubricator, M. A. Dees.

Awning. F. B. Mallory... .....
Axle, car, Howe & Green..
Bag holder, P. Cole............
Bagasse pulverizer and furnace feeder, Hibberd
| & HIDDAIA...ceeeeiiaies ceeeann e reeee. 305,450
Bale tie, Brown & Deidrich ....... . 805,569
Baling box, O. Bulkeley............. .. 805,508
Band wheel, pulley, etc., S. Aland 305,651
I Bar. See Claw bar.
! Bark breaking and grinding mill, J. T. Phillips.... 305,711

! Barrel heads, machine for trimming, A. (Juerdan 305,447
l Battery. See Stamp battery.
: Bearing for pulley shafts of chain gearing, W.C.
Mackinney .
Belt fastener, G. W. Southwick .....
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Billiard ball composition, A. H, & J. Gunklach. ..
Blast furnace, A. F. Wendt

Boilers, cut-off for kitchen. J. E. Boyle .
Boilers, hand hole seat for, Pratt & Higgins .. ....
Boot and shoe counters, machine for shaping, L.

........................ .. 305427
Bottle stopper, T. B. Moore.. . 305,704
Bottling machines, combined vent and safety-
valve for, J. Mathews ..............ooeviinii
Box. See Artist’'sbox. Baling box. Pulley box.
Sheet metal box.
Brake. See Vehicle drag brake.
Breeching loop, I1. C. Maxwell
Brick, burning. . F. T. Kandeler
Brick machine, R. N. Ross (r)..
Brick machine, C. A. Wyman....
Bridle bit attachment. N. J. Blatherwick . 305,659
Brush, pen, G. Maderia............. . 805,612
Brushes, drip cup and binder for paint, J. T. *ut-

305525

805,545
. 805.562
305 561
. 305,507

Buckle, suspender, 1. Anisz.
Buggy body, M. Y. Buck

Burner. See Gas burner.
Button, E. S. Mayer

. 805,620

Button fastener, O. W. Ketchum..... . 305,456
Buttons, machine for manutacturing, J. F.
Bapterosses ........ ..ol . 305,564
Cabinet scraper, J. A. Keiser..... .. .. 305,603
Calendar and business directory, monthly, J. C.
Forth......... oo iiie it i 305,586
Can. See Hermetically sealed can. Milk can.
Cans, machinery for the manufacture of, W. 8.
0 T3 - N 305,514
Car coupling, B. Bird..........cciviivee vvnnien cues 305,418

305,707
305,527
.. 805,634
. 805.600
.. 805,67
. 305,616

Car coupling, F. T. Leonaid....
Car coupling, S. B. McPheeters..
Car coupling, H. Reid
Car loading and unloading device, P. H. Kane
Car wheel, E. Cliff
Car wheel, W. E. Mason..
Car wheel and axle, G. B. Trout.
Car wheels, machine for rolling, O. Nioggemeier..
Carrier. See Cash and parcel carrier.
Case. See Surgical case.

Cash and parcel carrier, G. W. Baldrige....
Caster. revolving. J. S. Dignam
Check row wires, reel for, C. F. James.
Check rower, A. F. Dice.
Chuck, F. Egge........... .
Churn, J.F. & W.C. (ameron
Churn, rotary, E. H. Funk ... .
Cigar support, .. L. Twiss

. 805,414
305,437
.. 305597
.. 305,679

. 805,580
305,570
305,444
. 305.550

Ctamping device. E. M. C. Anderson. . 805,497
Clasp for supporting garments, B. McGovern . 805,621
Claw bar, detachable, D. Christie ........ ........ 805,670

Clip. See Paper clip.

Clock, secondary electric tower, ’ond & Munger.
Coating pipes, bars, etc., apparatus for, G. H.
.. 305442
.. 305,638
. 305,725

305,632

Cock for gas and water fixtures, J. Spruce
Coffee ro,lster H. Wade et al

Collar, E. P . 805.481
Conveying npparatus. G. C. Blickensderfer........ 805,566
Cooler. See Liquid cooler.

Cordage, machine for manufacturing, O.S. Bul-

J0CK. .. oot iiis s e 805.509
Cotton condenser, J. Knott . ........ ... ......... 305,695
Cotton gin feeder, A. L. Stietenroth ............ .. 305,721
Coupling. See Car coupling. Thill coupling.
Cultivator, rotary, J. Mallon....... ... c.c.eeun.. . 805,618
Cultivator tooth attaching device, N. S. Johnson. 305,454
Cup. See Lubricating cup.

Curtain fixture. D. E. Kempster 805.455

Curtain fixture, window, C. E. Kemp............... 305,693
Cut-off va've, J. P. Simmons.......... e ... 805,718
Cut-off valve, B. Topmliller............... «...305,547, 308,548
Cutter. See Ice cutter.

. 805,565
.. 305,536
. 805,476

Cylinder engine. revolving, J. J. Blair..
Derrick, C. F. Ruff..

Derrick, portable nrch A Reltz
Digger. See Potato digger.
Door opener and fastener, A. M. Freeman
Drying machine, F. M. Ironmonger.
Educational instrument, W. Forrest.

.. 805,585
. 805,601

Electric conductor joint, R. W. Kear

Electrical conductor, T. S. Reed.........c..o. o000 805,475

Electrical signaling apparatus, J. K. D. Mac-
kenzie...... ... ciiiiiiiieiiiiiie e 305,611

Elevator. See Hatchway elevator. Hay elevator.
Portable elevator.

Elevator, \V. Stevens.......... . 805,542, 805,543

Elevator guards, mechanism for operating, A. T,
Ramsdell......cooooiviiiiiiiiiiniiioeeenas . 805,472

Elevator safety device, L. W. Hewett et al.

Engine. See Cylinder engine. Gas engine. Ro-
tary engine. Steam engine.

Engraving and chasing machine, H. P. Kent....,

Envelope, return registering. J. M. Crull

Evaporating alkaline solutions, apparatus for, J.

05,689

. 305,605
......... 305,672
....................................... 805,631
Evaporator. J. 'I'. Sangston .. 805,479
Excavator and skep, self-acting, T. Whitaker,.... 305.493
Feed water heater, G. II. Zschech.. .. 805,557
Fence, J. Du Bois .. 805,682
Fence post, J. W. Cheney .. 805,511
Field roller, R. Braden.. . 805,661

Filter, i. A. CrOCKer............cvver vineeennnnnnnnns 305,574
Fire alarm and call bell system, electric, P.
Gugerty . 805,688
Fire escape, J. Finnegan oee. 305,582
Fire extinguisher, Shobe & Flannigain........ eeees 305,482
Fire extingisher. automatic, J. R. Brown.. .. 805,663
Flaumes, producing pointed, T. P. Doane.... ...... 305439
Fringe, silk, C. A. Linnemann........ccee..ccvue.n.. 805,696
Furnace. See Blast furnace. Glass flattening

Furnace. Heating furnace.
consuming furnace.

Smoke and gas

Furnace, L. Metesser.... ....... .. [ o ... 805,461
Furnace, T. C. Zetzsche . 805,650
Furnace water grate, R. P. Shackelford ..... oe. 805,480
Gauge. See Saw tablegauge. Surfacegauge.

Galvancmeter, W. G. David............ 805,481

Garment supporter, B. McGovern .
Gas burner, E. B. Requa.

Gas, electric device for lighting, H. N. Williams.. 305 126
Gas engine, G. M. & 1. N. Hopkins................ . 305452
Gas engine, P. Murray, Jr.. 305,464 to 305467
Gas making apparatus, J. Carroll .. .... .......... 305,510
Gas washing apparatus, J. Somerville.... . ....... 305.719
Gearing, H. Schuize-Berge ...... .....ooevve ooiene 305.715

Gearing, B. D. Whitney
Gearing device, 1. Schulze Berge
Glass flattening furnace, G. R. Williams
Glass, manufacture of plate, H. Schulze-Berge..
Glass surfaces and signs, decoration of silvered,
L. Stern
Glassware, J. Dalzell...
Gluassware, A. Sperber... .
Grader, road, S. Pennock..
Grain binder, J. A. Paige.
Grain separator, A. B. Monck

. 805,714 |
305,555
. 805,716 |

.305674

805.443 |
. 805,59 '

805,448 | Grate bar, A. Haarlander.............cceeivieeennvenn 305,589
. 805553 ' Grinding mill, J. C. Dell....... ........ooiiniie viee. 805.435
. 305,504 | Grinding pan, G. H. Malter . 305,700
305,633 : Gun stock, folding skeleton, F. Schwatka .. 805,337

Hame, J. McParland
Hame fastener. G. W. Greene

.. 803,52
. 305,588

Hame. harness. H. C. Maxwell .........ccocuienen. 805,459
Hanger. See Sash hanger.

Harrow, A. Hirsbheimer..................coi 305,592
Harrow, riding, P. Mougey...... . 805,529

Hat sizing machine. J. G. Meeker . 305,623

Hatchway elevator, J. W. Birely 305,419
Hay elevator. H. & L. M. McCown......... ........ 805,619
. Hay elevator und carrier, M. \W. Chamberlain..... 805,666

. 305.648

{

. 305732  Sawflling and gauging device, D. E. Borger..

. 805,578
805,713

Hay tedder, R. W. Dixon..
Heat conductor and radiator M. Ryan
Heater. See Feed water heater.
Heating furnace, T. R. Renwick..
Heel nailing machine. M. A. Tyler.
i1eel trimming machine, O. Breuer
Ilermetically sealed can, C. Drake
Tlinge, awning blind, H. 8. Tucker .. 805,549
Hog trap. H. C. Lower............ ... . 803,609
Holder. See Bag holder. Pocket utensil holder.
Spoon and fork holder.
Hominy mill, N. J. Tilghman..
Honey extractor, centrifugal, G w. Sl:unley
lloop fastener, barrel, \V. L. Jones .........
Hoop fastener or keeper, H. De Bus..
Horse rake, W. S. Wiison

.. 805477
.. 805,723
. 305.662
305,680

........... 305,546
.. 305483
.. 305,692
.. 305,677
. 805.649

Hose support. fire, R. S. Van Zandt 805,490
House, portable, L. Forrest .... .... 305.584
1ce cutter or pick, C. F. Hall.... ... 305,449
Iron. See Soldering iron.

Jack. See Lifting jack. Pegging jack.

Jar, A. V. Whiteman..... v 305,554
Jar fastening, J. Y. Sigafus . 805,637
Joint. See Electric conductor joint.

Key, L. Hillebrand.... .c.cc.ievivieieneennoncsacenes 805,451
Kneader and roller, dough, J. W. Reed............ 305,414
Knob attachment. P. Wagner. ......... . 805,645

Knob attachment, door, J. K. Clark 805,426
Knob, door, \V. 1. Alvord 305,359, 305,652
Knobs, manufacture of door, W. I. Alvord.305,558, 805,560
Ladder, step. N. Fisher .. 805,516
Lamp, electricarc, R. H. Mather. ... . .eee 305,617
Lathe for turning polygonal forms. Prylbll &

Mackintosh . 805,112
Lathes, cutter support for hollow mandrel, E H

HudSON... civuiiienienireneeeinneeions covennnnnn 305,519
Leather working machine, J. A. Panton. .. 805,532
Leer, portable, J. Dalzell .......... [T . 805,675
Leg frame, spring, A. Cote....ceeeiiiiiiienannen vun £05,573
Lifter. See Spittoon lifter.
Lifting jack, H. H. BrOWD.....ceviiieiiieniinneen., 805,421

Lime during transpertation, protecting unslaked,
J.W.Ormsby.....oovvviiiins o tiiiiereiiiiae
Liquid cooler and water fllter, combined, D. H.

805,708

Louom for weaving chenllle or Axminster carpeats,
and rugs, W. Adam.. ..
Loom shuttle, H. P. Garland..

Lubricating cup, T. B. Merrill.......ccccoiiiiiiinen. 805,460
Lubricating cup, J. L. Winslow . .. ...... ........ 305,494
Lubricator. See Automatic lubricator.

Lubricator, A. Lotz......cccoet Lovieieiiiienn. ot 305,608
Measure,tailor’s, J. R. Bechtel.......c.oeeon.n.... 805,501

Measuring distances, instrument for, J. P. Nolan.
Mechanical movement, J. 11. Palmer..., .

Metal shearing machine, Parry & Longstreth.
Milk can, A. E. Brockett...............
Mill. See Bark breaking and grinding mlll

Grinding mill. Hominy mili. Sawmill.

Mining machine, F. T. CheW......ccco vivvnvnnianen.
Mirror, hand, E. T. Starr.
Mole trap, J. Gilbert......
Motion, device for converting, E. Boettcher.

305,669
805,640
. 805445
. 805,503

Motion, device for converting, J. B. Eads...... .. 305,440
Motor. See Water motor.

Motor, A. D. Meunier..........ce.uue... . 305,462
Nut, divider screw, G. S. Hilts (r) .. 10523
Organs, key frame brace for reed, E. 8. Votey . 805,724

Ornamentation of metal and other surfaces, T.

Courtright......ccoeeeeee ouns ceesienies . 305,512
Padlock, permutation, R. D. Green ........... 305,686
Pan. See Grinding pan.

I’aper clip, cutter, and rule, combined, W. H.

Castles...o.ooie viviieeiiniit vt vrreieiieees 805,665
Paper making machines, method of and device

for washing the felt in, J. J. Manning.......... 805,615

Paper, process of and machine for sizing or color-
ing, H. F. Case
Paper wheel or pulley, E. B. Martindale..
Paving material from clay, making. W. Davy
Pawl and ratchet, W. A. Loud
Pegging jack, S. O. Brown

Pen, fountain,J. & T. ROSS........coeuuven oun.

Penman’s assistant, W. H. Botsford 805,568
Plane, bench, J. A, Keiser.... covveee.... 805.602
Planing machine, B. D. \Vhitney.. . 805,647
Pianter, W. W. Curtis ........... . 305,613

Planter, corn, M. Records..
Planter, seed, E. A. Daniel
Planters, marker for corn, Taylor & Gray
Plow, sulky, J. R. Ervin .
Pocket utensil holder, M. H. Kerner .
Portable elevator. F. C. Starke
Post. See Fence post.
Potato digger, L. Norton
Power, device for regulating, J.
Presy. See Printing press.
Press, A. De Nobili

Schlnneller.

Printing machine, J. G. Northrup .. . 305,469
Printing machine. plate, J. R. White. 305,616
Printing press, T. Reichard.... .....cccoce coiiaaen 305,534

Puller. See Stump puller.
Pulley box, J. M. Aubery
Pul'ey. shifting, A. Berrenberg...
Pu'verizer, soil, W. R. Hinds
Pump bucket, chain, C. S. Chase
Pump. chain, C. S. Chase..
Railway, electric, E. M. Bentley.
Railway, electric, W. H. Knight ..

Rallway, electrical, B. Bidwell.. . 805,730
Railway head, A. '[. Atherton 305,654
Rein support, L. D. De Mars................ . 805,436

Roaster. See Coffee roaster.
Rock drilling machinery for oil wells, etc., Davies

& WO00dB...... coiiiiiiiiiis tiiie i 305,676
Roller. See Field roller.
Rotary engine, B. 'I'. Babbitt........................ 805,656
Saddle and bridle for breuking horses. H 0 V.
Kelley .

Sash hanger. automatic, W. S. Greening ...
Sash rails, machine for shaping, G. W. Steele.

Saw horse, R. Wylie.......coovevevennnnnann. . 805,556
Sawmill. circular, J. I1.Jones............ .. 805,598
Sawmill head block, R. W. Shelbourne . 805,538
Saw table gauge, E. Baer....... .. . 805,563
Scraper &nd ditcher road, N. Vars.... ..e.c..oeeees 305,491

Seats, reclining folding back for, L. B. Covert....
Separator. See Grain separator. |
Sewing machine, W.B. Palmer..... ceeereeenens oeee. 805,581
Sewing machine, buttonhole, C. M. Banks......... 305,657
Sewing machine, buttonhole, D. Mills.............. 805,624
Sewing machine lamp bracket, A. Hartong .. . 805,517

Sewing machine quilting attachment, J. W. Clay-
70 N eeeen 905,511

Sewing machines, automatic tension for, Dimond

Shaping and planing machine, G. Juengst .
Sheet metal box, J. R. Patton .................
Shutter fastener, C. Drake. .....cieeveeeeiiinnnnnns 305,681
Size for use in textile manufactures, preparing a
vegetable, Ducancel & Fortin..... ..... .

Skate, roller, T. H. Dean .......... .. 305434
Skate. roller, F. E. Vandercook .. . 805,644
Skating rink. M. Vieweger. .

Sleigh, Kruger & Trim
Smoke and gas consuming furnace, M. Krudewig 805457
Snow plow, railway, G. E. Sherry........ ... 805,717

. 805,618

Soldering iron, N. B. Mayhew.....

Sole or heel protector, R. 8. Pickett.. . 805,630
Spectacles, J. Franklin....... ....... . 305,685
Spittoon lifter, J. J. Anthony......... . 805,658
Spoon and fork holder, glass, D. Barker . 305498
Spoon, jeweled, T. J. Pairpoint........... . 805,629

. 805.707
. 805,701
.. 805.518
. 805,705

Springs, machine for forming, G. Norwood
Stamp battery, G. H. Malter.
Stamp, dating, W. E. De Lap
Stave sawing machine. C. M. Mueller...

Steam boiler flue tube, J. A. Hopkinson...... . 805,598
Steam engine, E. Catlin................ . . 805,425
Step or ladder, R. Hammill....... ..... 805,590
Stopper. See Bottle stopper.

. 805,691
. 805,658
. 805,518
.. 305,515
. 805,628
805,576

Stove and furnace, heating, M. T. Hynes...
Studs, ete., fastening for, A. Bauer..
Stump puller, J. A. Horseman....
Surface gauge, C. . Fay...........
Surgical case, M. F. W. Ohlemann
Suspender end, E. Deming..
Suspenders, J. Lawrence....

Suspension device, spring. A. S. Fontaine..... 805,583
Table. See Billiard and pool table.

Telephone, mechanical, J. V. Hyder....... Cieeennes 305,458
Telephone switch, H. E. Waite...... [ ... 805,552
Telethermometer, W. H. H. Barton .. 805,499
Thill coupling, B. Fahrney.......... . 305,581
Thill coupling, G. E. Smith . 805,589
Thill coupling, H. Temple...e....cooveve vennnnn. «ee . 305,642
Torpedo, submarine, J. W. Graydon (r)....10,52% to 10,527
Toy money safe, E. T. Gibson.... .......... eee.. 805,587
Trap. See Animal trap. Hog trap. Mole trap.

Truck. harvester, A. B. Barker.... ....... ........ 805,415
Trucks, side bearing for car, J. F. Wallace. . 805,492
Tug, harness. L. A. Blood...... . 305.567 |

. 805,722 |
. 805,416

Valve, E. R. Tomlinson....
Valve. safety, W. C. Barr..
Varnish, J. A. Shephard . 305,636
Vehicle drag brake. C. Trim. .... . 805,487
Vehicles out of car tracks, device for turnlng ‘I

H. Macdonald........ «ee.iiiiieenien caeins . 805.610
Vehicles, storm protector for, F. P Stone . 805.486
Velocipede, T. Humber............... e e 805,690
Velocipede, R. B. Lunsford....... o eeeeisesnans ... 305,698
Veneer backing, L. I1. Cremers.... . 805,429
Wagon running gear, H. S. Nelson.. 305468

‘Wagon, spring, G. F. Thompson ve.. 305,643
‘Wall paper trimming machine, J. M. Staples...... 305.484
‘Warping machine, F. Berckmans..... PPN wees 805,502
‘Water and gas pipes, automatic electric shut-off

for, T. P. Hughes . ... 805,59
Water. apparatus for indicating the velocity or

measuring the flow of, G. F. Deacon... ..
Water motor, J. H. Culver..
Weather strip, D. S. Early...
Weatber strip, E. W. Philbrook
Wheel. See Band wheel. Car wheel.

wheel.
Wheel, 8. 'I'. Williams
Wheel or pulley, E. B. Martindale
Window, W. C. Tucker
Window bead fastener, W. H. H. Barton.
Wire stretcher, F. H. Bissell ..
Wrench and pipe tongs, combined, D. Witt........

. 805,675

Paper

DESIGNS.
Clothes drier, G. W. Rhines........... ... Gosees sees 15.427
Hammer or hatchet, claw, N. B. Allyn ............. 15,422 |
Ornamental stand, Cooper & Cohen... ... 15428
Range, cooking, W. E. Parfitt. . 15426

.. 15,428
.. 15424
. 15,425

Screw, coffin, W. E. Stevens....
Tobacco package. C. W. Guerrant.
Type, font of, H. Ihlenburg.... ..

TRADE MARKS.

Canned fruits, vegetables. fish, and meats, Davis,
Baxter& Co .. ... ..... .

Cigars, R. Rendueles ...

Cigars, cigarettes, and smoking tobacco, Jacoby &

Bookman

Disinfectants, . F. Hilker & Co ............... [ 11,509
Fire extinguishers, hand grenade, Harden Hand

Grenade Fire Extinguisher Company........

... 11,502 to 11 504

Flour, Eby & Reist
Flour, wheat, J. A. Cole.. .
Gin, Cook & Bernheimer.........
Glaze for furniture, Sylvester & Smith
Guns, sporting, Hermann, Boker & Co..
Medicines put up for immediate use.J .C. Ken-

... 11,512

Paints, W, B. Price
Pens, steel, G. F.King............ceiiiaiiin. o
Perfumery and toilet preparations, certain, J. & E.

AtKINSON ..oovvivieeiiiiiiiiniins veeieans ... 11495
Petroleum, refined, J. W. Hunnewell & Co..... ... 11,510
Ribbons, Basel Ribbon Manufacturers’ Associa-

tion . . . 11,496

Skates, roller. J. V. Rowlett
Spectacle and eyeglass frames, C. B. Headly,

11.506, 11,507
Smutters, separators, and brush machines, M.

A printed copy of the specification and drawing of
any patent in the foregoing list, also of any patent '
issued since 1866, will be furnished from this office for 25
cents. In ordering please state the number and dste
of the patent desired, and remit to Mumn & Co.. 361
Broadway, New York. We also furnish copies of patents
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 forse
going list, at a cost of $40 each. For full instruction-
address Munn & Co., 31 Broadway, New York. Other
foreign patents may also be obtained.
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PERIN BAND SAW BLADES,
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The number of our patentees who avail themselves of
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ENGLAND.—The new English law, which went into
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tent includes England, Scotland, Wales, Ireland, and the
Channel Islands. Great Britain is the acknowledged
flnancial and commercial center of the world, and her
goods are sent to every quarter of the globe. A good
invention is likely to realize as much for the patentee
in England as his United States patent produces for
him at home, and the small cost now renders it possible
foralmostevery patentee in this country to secure a pa-
tent in Great Britain, where his rights are as well pro-
tected as in the United States.

OTHER COUN'I'RIES.—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 THIRTY-EIGHT years nas enabled
the publishers of T'HE SCIENTIFIC AMERICAN to 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-
1y done and their interests faithfully guarded.

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

MUNN & ('O, 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. Examination of inventions, con-
sultation, and advice free. Inquiries by mail promptly
answered.

Address,

MUNN & CO.,
Publishers and Patent Solicitors,
861 Broadwa yNew York.
Branch Office, cor. Fand ith Streets, opposite Patent.
Office, Washington, D. C.

|LOUIS PASTEUR. — BIOGRAPHICAL
sketch and full page portrait of this eminent scientist.
Contained in SCIENTIFIC AMERICAN SUPPLEMENT
No. 335. Price 10 cents. To be had at this office and

from all newsdealers.
Fo B SALE Two Exhaust Fans, very _strongl
s made and as good as new. Diamete
of inlet, 20 inches, outlet 22x24. Will be sold low.
éddren THOS. ALLLING & CO., New Haven,
onn.

HOW TO COLOR LANTERN TRANSPA-

rencies.—A valuable paper by T.J. Houston.%iving full di-
rections for the pregaraﬂon of photographic transpa-
rencies. and for painting them. Contained in SCIENTIFIC
| AMERICAN SUPPLEMENT, No. 423. Price 10 cents.
To be had at this office and from all newsdealers. The
same number contains an illustrated paper on Im-
provements in Photo-block Printing.—Another valuable
paper on the Preparation on Lantern 1'ransparencies is
contained in SUPPEMENT, No. 4'24.

WATCHMAKERS.

Before buying, see the Whitcomb Lache and the Web-~
ster Foot Wheel, made by the AMERICAN WATCH
TOOL CO., Waltham. Mass. LATALOGUES FREE.

! THE CORINTH CANAL.—A DESCRIP-
! tion of the project of Mr. B. Gerster, engineer 1n chief
of the International Corinth Canal 'Com panﬁ,
sketch of the progress thus far accompllshed umre of
the Isthmus of Corinth. Former undertak lngs Route

selected by Mr. Gerster. Mode of excavating. Ap
tus employed. 1llustrated with 6 engravings. Comaln-
ed in SCIENTIFIC AMERICAN SUPPLEMENT, No. 423.

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

| newsdealers.

ROOFING

For_ buildings of every description. I)nrab]e, light,
easily applied, and inexpensive. Send for sam Np
N.Y COALTAR CHEMICALC0.,10 Warren St., New York.
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MTchanicz.l Works of Joshua Rose,

The Complete Practical Machinist :—Embmclng
Lathe Work, Vise Work, Drilis and Driiling, Taps an
Dies, Hardening and Tempering, the Making and Use
of Tools. etc., etc. By JOSHUA ROSE. Illus. by 19%6 En.
gravings. 8th edition revised. 12mo, 436 pages. $2.50

Mechanical Drawing Self=tanght :—Comprising In-
structions in the Selection avd Preparation of Drawing
Instruments, Elementary luostruction in Practical
Mechanical Drawing; together with Exump!es in Simple
Geometry and Elementary Mechanism, Including Screw
Threads, Gear Wheels, Mechanical Motions, Kngines
and Boilers. By JOSHUA ROSg, M.E. Illustrated by
330 engravings. 8vo, . . . . . 00

The slide-Valve Practically Explained :—Embrac-
ing simple and complete Practical Demonstrations of
the operation of each element in a Slide-vaive Move-
ment, and illustrating the effects of Variationsin their

Proportions by examples carefully selected from the

most recent and successful practice. By JOSEUA Ros,

M.E., Author of *“ The Pattern-maker’s Assistant,”

ete. Illustrated by 35 engravings, . . L

§#~The above or_any of our Books sent by mail, free of
Pos:gge, at the publication prices, to any address in the
wor

$F~Our large Catalogue of Practical and Scientific Books,
96 pages Bvo, and our other (‘atalogues, the whole coverin
every branch of Science Applied to the Arts, sent free a
free % ){zostage to any one i any part of the world who will
Jurnish us with his address.
_HENRY CAREY BAIRD & CO.,
Industrial Publishers, Booksellers, and Importers,
810 WALNUT STRELT, PHILADELPHIA, PA.

FARLEY’S REFERENCE—-DIRECTORY OF THE

MACHINISTS

IRON, STEEL, AND METAL WORKING TRADES
OF TRE UNITED STATES.
A.C.FARLEY & CO., Publishers,Phlladelphla.

$5 to $20 255 3Es: £ TR Boniana Mame:

JUST P UBLISEED.

A TREATISE ON

Steam Boiler Incrustation

And Methods for Preventing Corrosion
and the Formation of Scale,

Including Methods for Determining the Constituents
and Degree of Hardness of Water; the Effects of Waters
on Steam Boilers; Compounds and Apparatus for Puri-
fying, Heating, Fi\tering, Spraying, and Separating For-
elgn Matter from Waters; Apparatus‘for Feeding Chemi-
cals with the Water to Steam Boilers; Devices for
Removing the Mud, Sediment, and Salt from Steam
Boilers; also a Description of Compounds for Softening
Incrustations, and Methods Preventive to the Incrusta-
tion and corrosion of Land and Marine Steam Boilers;
also a Com&lete List of all American Patents, from 1790
to July 1, 1884, for Purlfylnﬁ Water and for Preventing
the Incrustation of Steam Boilers.

By CHARLES THOMAS DAVIS.
Illustrated by 65 engravings. 8vo, cloth.......... ... $2.00
8~ By mail, free of postage, to any address in the World.

INDUSTRIAL PUBLISHING CO.,
1114 Penn. Ave., WASHINGTON, D.C.

SCIENTIFIC BOOKS.
JUST PUBLISHED.

The Youmg Eneineer’s Own Dook

By STEPHEN ROPER, Engineer.
CONTAINING

An Explanation of the Principle and Theories
ON WHICH
The Steam Engine as a Prime Mover is Based,
WITH A
DESCRIPTION OF DIFFERENT KINDS
OF STEAM ENCINES.

Fortheuse of educational institutions where students

are intended to engage in mechanical pursuits,

and for the private instruction of youths

who show an inclination for Steam
Engineering.

With 106 Illustrations.

363 Pages. $3.00.

Other Works by the same Author.
Hand-Book of the Locomeotive. Eleventh Edi-
tion. Price, . . . . . . $2.50

Catechism of High Pressure or Non-Condensing
Steam Engines. Twentieth Edition, . $2.00

Hand-Book of 1.and and Marine Engines, Tenth
Edition, . . . . . . $3.50

Hand-Book of Modern Steam Fire Engines.

Fourth Edition, . . . .. 8350
Engineer’s Handy Book. Eighth Edition. Tenth
Thousand, . . . . - . $3.50

Ninth Edi-
$2.00

Use and Abuse of the Steam Boiler.
tion, . . . . . . .

Questions and Answers for Engineers. Fourth
Edition, . $3.00

Instructions and Suggestions for Engineers and
Firemen, . $2.00

Cure and Management of the Stenm Boiler, $2.00

Roper’s Simple Process for Estimating the Horse
Power of Steam Engines. from Indicator Diagrams,
or the work an engine was performing at the time
the diagram was taken. One of the most important
devices ever employed in connection with the Steam
Engine, . . . . . . $0.50

These books embrace all branches of Steam Engineer-
ing—Stationary, Locomotive, Fire, and Marine. Any
Engineer who wishes to be well informed in all the du-
ties of his calling should provide himself with a full set.
They are the only books of the kind ever published in
this country, as they are so plain that any Engineer or
Fireman that can read can easily understand them.

Any of the above works will be sent to any ,art of the
United States or Canada on receipt of list price.

Send money in Registered Letter, P. O. Order, or Postal
Note.

" EDWARD MEEKS, Publisher,

No. 1002 Walnut Street,
PHILADELPHIA, PA.

udubon's Birds of America. Life-size drawings
from the original stones, beauttfullg and accu-
rately colored from ure, under the personal
supervision of John J. Audubon. The Arst time
they have ever been offered for sale separately.
Send postal for complete descriptive catalogue
mailed free to any address li{
ESTES & LAURIAT
301-305 Washington Street. opposite
Boston, Mass.

014 south,
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| JORN H. CHEEVER, Treas,
| JOHN D. CHEEVER, Dep’y Treas.
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'RUBBER BACK SQUARE PACKING.

BEST IN
For Packing the Piston Rods and Valve Stems of Steam Engines and Pumps.

B represents that part of the packing which. when in use. is in contact with the Piston Rod.
the elastic back, which keeps the part B against the rod with sufficient pressure to be steam-tight, and yet

THE WORILD.

is Packing is made in lengths of about 20 feet, and of all sizes from 3 to 2 inches square.

NEW YORK BELTING

& PACKING CO.,

Nos. I3 & |5 PARK ROW, °°8,;-1AST°R HOUSE, NEW YORK.
1.

Branches: 308 CrEsrNuUT ST.,

adelpbia, Pa. 164 Mapison St., Chicago, Iik

ONE HOoRSE PoweR
STEAM-ENGINE

A

N PLETF o
°BoeReoE 55 "ok
P PERFECT BOAT ENG

ane
SAFE FROM FIRE & EXPLOSION

NO E X PENSE WHILE ENCINE STOPS
MOIN FIVE MINGUTES
jwo

RU%SEIATSELF TENHOURS on
SHIPMAN ENGINE @.

GALLONS OF KEROSENE .
55 FRANKLIN ST BOSTON. MASS:

American Lever Watch

After months of labor and experiment, we have at last

brought to perfection A NEW WATCH, ItisaKey
Winding Watch with the Celebrated Anchor Lever
Movement, Expansion Balance, Fully Jeweled. They are
made of the best material, and in the very best manner so
a8 to insure good time-keeping qualities. The Cases are
made of our celebrated metalknown us Aluminum Gold
This metal hasasufficient amount ofgold in the composition
togivethe watch a genulneogold n%penrnnce. In-
deed it cannot be told from a Genuine Gold Watch except
by the best judges. They are finely engraved or engine
turned and are massive and strong and very handsome,
making it Just the watch for all who require a gnod
strong watch and an accurate timekeeper. For
trading and speculative purposes, it is superior to any watch
ever before offered. They can be sold readily for $156 and $20
each, and traded for horses, cattle, &c. 80 a8 to double those
amounts. We send the watch free by re%lstered mall, on re-
ceLptof 88.00 or wewillsend it C. 0. D. on receipt of
81 .00 on account, the balance can be paid at the express
office. We also have very fine Aluminum Gold Chains at
$1.00 each. Beautiful Medallion Charms at 50 Cents. We
have hundreds of testimonials but have room for only a few

WORLD MAX'F@G Co. Menlo Park, Cal. Jan. 8, 1884,
Gents:—The $8.00 Aluminum Gold Watch gives perlect

satisfaction. I enclose $30.00 for 9 more watches balance to

be C. 0. D.Send atonce, Respectfully, Henry Brulthwalt,

‘WORLD MAN'FG CO. Gunnison, Col. Jan. 16, 1884,
8irs:—Some monthsago I purchased one of your $8,00 New

American Lever Watches and I soldit_for $25.00. Please

send me another. Enclosed find cash. Yours, H.J. Green.

W. H. WHITE, Woodburn, Ky.,July 28, 1883. Writes:—The
two New American Lever Watches gurchased {from you re-
ceived allright. 8old at once for $156.00 each.

Send all l WORLD MANUFACTURING CO
ordersto | 122 Nassau Streety; New York.

It is seldom that we meet with
an article that so fully corresponds
with its advertised good qualities
as does the New American Lever
Watch., It has the advantage of
being made of that precious metal
Aluminum Gold; its works are ex-
cellent and the generalstyle of the
case rank it withthe best Watches
made anywhere. We recommend
it to our readersasa wateh that
will give entire eatisfaction.

S to sell our Rubber Stamps. Free catal ogue to
M Agents. FOLJAMBE & CO., Cleveland, O.

ELECTROLYTIC ESTIMATIONS AND
Separations.—By Alex. Classen. A record of experi-
ments bF the author, showing that the electrolytic
method 18 capable of extensive employment for the
uantitative estimation and separation of chemical
odies. Contained in SCIENTIFIC AMERICAN SUPPLE-
MENT, No. 326. Price 10 cents. To be had at this
. office and from all newsdealers.

SEBASTIAN, MAY & CO.’S.
IMPROVED 860

Screw Cutting Lathe.

Designed for actual work; no
toy. Lathesfor wood or metal.
Drill Presses, Chucks, Drills,
Dogs, and machinists’ and ama-

teurs’ outfits. Lathes on trial.

§ Catalogues mailed on applic -
5§ cation.

S 185 & 187 W, Pearl St.,

Cincinnati, Ohio.

,=BORGNER & O'BRIEN <

RACE. PHILADELPHIA.

PERFECT

NEWSPAPER FILE

The Koch Patent File, for é)reservlng newspapers,
magazines, and pamphlets. has been recently improved
and price reduced. Subscribers to the SCIENTIFIC AM-
ERICAN and SCIENTIFIC AMERICAN SUPPLEMENT can be
supplied for the low price of $1.50 by mail, or $1.25 at the
office of this paper. Heavy board sides; imscription
“SCIENTIFIC AMERICAN,” in gﬂt. Necessary for
ev::(-‘y& one who wishes to preserve the paper.

ress
MUNN & CO.,

Publishers SCIENTIFIC AMERICAN,

This is the onlyste m boiler ever
devised in strict compliance with
the demands of natural laws. I
gives complete immunity against
explosions, delivers dry steam,
prevents all incrustation and de-
posit on thebottom plates, affords
safety with high pressure, and
secures great economy. The in
vention is applicable to evexl'i' style
of boiler. and can be readi ng-
plied, internally or externally, to
new or old boilers. Licenses grant-
ed on liberal terms to manufac-
turers. Send for description.

LAWSON NON-EXPLOSIVE BOILER CO.

155 and 157 Brondway, N.¥.

SR LAWSO

0

a2,

LE PAGE'’S'

LIQUID GLUE.

UNEQUALLEDFOR CEMENTING
WwOQoD, GLASS, CHI
/] AWARCED COLD
sed by Mason & Ham!in Org:
lnce Car Co, &c, Mf'd onl
cEErgENT CO. GLOUCESTER, MASS, SOL
FVERYWHERE. Sample Tin Cans sent by Mail, 2S¢,

THE INTERNATIONAL BUREAU OF
‘Weights and Measures,—A description of the various
interesting apparatus of precision employed in the Ob-
servatory of the International Bureau of Weights and
Measures for comparing standards of weight and length.
Illustrated with three engravings. Contained in SCIEN-
TIFIC AMERICAN SUPPLEMENT, Nos. 407 and 4235,
Price 10 cents. To be had at this office and from all
newsdealers.

W ATER.

Oities, Towns, and Manufactories
‘Supplied by GREEN & SHAW
PATENT TUBE AND GANG WELL SYSTEM,

Wn. D. Andrews & Bro, 233 Broadway, N, V.

Infringers of above patents will be prosecuted.

A.A.GRIFFING IRON CO
STEAM HEATING Appdratys

SOLE MANUFACTURERS

BUNDY STEAM RADIATOR

750 COMMUNIPAW AVE.,
JERSEY CITY, N J.

LYON & HEALY, )
State & Monroe Sts., Chi
Will send you thelr p
BAND CATALOCUE /
for 1384, 140 pages.;300 engravings
of Instruments, Selts, Caps, Belts,
Pompons, Epaulets, Cap-Lamps,
Stands, Drum Major’s Staffs and X
Hats, Sundry Band Outfits Repalrin,
iMaterials, alto includes Instruction an:
s@rercises for Amataur Bands and a Cat-,
'alogue of choice band music mailed fres,

ST E M W I N D ' N G New principles. Af-

tertwo years’ public use. this lock is claim-
ed to be unpickable. May be set on any 1, 2,
3, or 4 of its 50 dial numbers. Unlike any
other lock. Millions of changes of combi-
nation available. Sample mailed on receipt
ot $2.50. Send stamp for list of fine locks.
MILLER LocK Co., Philadelphia, Pa.

THE SEVERN TUNNEL. — DESCRIP-
tion of the %l‘;eat tunnel under the Severn, between
England and Wales. Method of construction. Difficul-
tles encountered. Present progress of the work. Con-
tained in SCIENTIFIC AMERICAN SUPPLEMENT, No.
3:26. Price 10 cents. To be had at this office,and from
all newsdealers.

Permutation Lock.

Great Westorn We)
GuaWorks, Pittsburgh |

VISIRLE DROP
Is guaranteed to be

1. A perfect insurance

against the cufting ot
alve-seats, Cy linder and

Governor Valves ot the

angine. 5

. It will pay for itselt

ipsix months,in thesaving

of oil, coal, and packing.
3. Tt will insure more

lﬁeed in the revolutions of

the engine,say from one to

THE HOLLAND LUBRIOATOR,

- - two strokes per minute,
thus increasing the power
W’f’dby Holland & Thompeon, 217 River St., Troy,N.Y.

BILLINGS & SPENCER Co.

HARTFORD CONN.

GAS ENGINES.

Simple, Substantial, Safe, Economical,

One horse power will pump 1,000 gallons of water 100 feet
high per hour with 35 feet of gas. One-half horse power
will pump 500 gallons 100 feet high with 25 feet of gas.

POWER DETERMINED BY ACTUAL TEST.
Call and see them, or for circulars and prices address

THE CONTINENTAL GAS ENGINE CO.,
No. 231 BROADWAY, NEW YORK.

GOLD MINES OF SIBERIA.—INTEREST-
ing account, by M. Martin. of an expedition to Siberia
for the exploration of the auriferous deposits of that
little known region. With two illustrations. Con-
tained in SCIENTIFIC AMERICAN SUPPLEMENT, No.
3:26. Yrice 10 cents. To be had at this office and from
all newsdealers.

BARREL, KEG,
Hogshead,
AND

STAVE MACHINERY.

Over 50 varieties manu-
factured by

L E & B. HOLMES,

Cnamfering, Howeling, and Crosing. BUFFALO, N. Y.

© 1884 SCIENTIFIC AMERICAN, INC.

RON BLOWER,
, R

OSITIVE BLAST.

IRON REVOLVERS, PERFECTLY BALANCED,

Has Fewer Parts than any other Blower,

P. H. & F. M. ROOTS, Manufacturers,
CONNERSVILLE, IND.
8. 8. TOWNSEND, Gen. Agt.,22Cortland St., 9Dey 8t.,
COOKE & CO., Selling Agts., 22 Cortland Street,
JAS. BEGGS & CO., Selling Agts. 9 Dey Street,
INEW YORX.
SEND FOR PRICED CATALOGUE.

JUST pgawusnzo.

Steam AEngi;fe Indicator,

ND ITS USH.
A GUIDETO PRACTICAL WORKING ENGINEERS,
For greater economy and the better working of Steam
Engines. Theindicator,and what its object is; its con-
struction and actionthoroughly explained; together with
the method of calculating the Horse-Power of Engines
as shown by the Diagrams.
BY WILLIAM BARNETT LE VAN.

18mo. Board. Illustrated. Price, 50 Cents.

D. VAN NOSTRAND, Publisher,
23 Murray and 27 Warren Sts., New York.

Copies sent, by mail, on receipt of price.
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£ New Catalogue of Valuahle Papers

contained in SC1ENTIFIC AMERICAN SUPPLEMENT, sent
freeof charge to any address.
MUNN & CO., 361 Broadway, N. Y.

HH Quick permanent cure. Book fros
NBI‘VOUS DebllltyClvilluAg-ncy,mOF:uougk,N.!.

TRIAL. Send &e\-“lRV\T | LR

G “vi\‘v;g\ns}\c\x\\\x\&,\ﬂ s\Mtt\\\wnit\i ﬂ\-m\w

A Tase. ATl prihage moaded fov 12slo
oy pedagraie DR A L GLANNON ?.‘\?.% Qmé.».ﬁ.é\\.\.

U I U M DWIGHT, ILL.

THE SCIENCE OF LIFE. ONLY [$

Y MAIL POSTPAID.

L B

& WHISKY HABITS
cured with Double
Chloride of Gold. We
challenge investiga-
tion. 10,000 Cnures.
Beolasfree. The
LesLIE E. KEELEY Co.

it A
Exhausted Vitality, Nervous and Physical Debility, Pre-
mature Decline in Man, Errors of Youth. and the untold
miseries resulting from indiscretion orexcesses. A book
for every man, young, middle-aged, and old. It contains
125 prescriptions for all acute and chronic diseases, each
one of which isinvaluable. Sofound by the author,whose
experience for 23 years is such agogrohabl never before
fell to thelot of any physician. pages,bound in beau-
tiful French muslin, embossed covers, full gilt, guaran-
teed to be a finer work in every sense--mechanical, liter-
ary, and professional—than any other work sold in this
country for $2.50, or the money will be refunded in every
instance. Price only $1.00 by mail, postpaid. Tllustra-
tive sample. 6 cents. Send now. Gold medal awarded
the author by the National Medical Association, to the
officers of which he refers.

The Science of Life should be read by the youn,
instruction and by the afflicted for relief. It will
fit all.—London Lancet.
® There is no member of society to whom The Science
of Liife will not be useful, whetber youth, parent, guar-
dian, instructor, or clergyman.—Arqsonaut.

Address the I’eabody Medical Institute, or Dr. W. H.
Parker, No. 4 Bulfinch Street. Boston, Mass., who ma;
be consulted on all diseases requiring skill and experi-
ence. Chronic and obstinatediseasesthat “ E ave
baffied the skil! of all other physicians n

specialty. Such treated successfully
without an instance of failure. MentionT “ ' s E I.
this paper.

PATENTS.

MESSRS. MUNN & CO.. in connection with the pub-
lication of the SCIENTIFIC AMKRICAN, continue to ex-
amine Improvements, and to act as Solicitors of Patents
for Inventors.

In this line of business they have had thirty-erght
years' experience, and now have nnmequaled fucilities for
the preparation of Patent Drawings, Specifications, and
the prosecution of Applications for Patents in the
United States, Canada, and Foreign Countries. Messrs.
Munn & Co. also attend to the preparation of Caveats,
Copyrights for Books, Labels, Reissues, Assignments,
and Reports on Infringements of Patents. All business
intrusted to them it done with special care and prompt-
ness, on very reasonable terms,

A pamphlet sent free of charge, on application, con-
taining full information about I’atents and how to pro.
cure them; directions concerning Iabels, Copyrights,
Designs, Patents, Appeals, Reissues, Infringements, As-
signments, Rejected Cases, Hints on the Sale of Pa-
tents, ete.

We aleo send. free of charge. a Synopsis of Foreign
Patent Laws, showing the cost and method of securing
patents in all the principal countries of the worid.

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

BRANCH OFFICE.—Corner of F and 7Tth Streets,

Washington, D. C.

for
ene-
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Adyertisements,

Inside Page, ench insertion - = = 73 cents a line.
$1.00 a line.

Back Page, each insertion = « - 9
(About eight words to a line.)

Engravings may head advertisements at the same rate
er line, by measurernt, as fh,e letter press. Adver-
ts must be 7 d at p tion office as early

as Thursday moruing to appear in next issue.

TLEABLE

AND FINE GRAY (RON ALSO STEEL
\Z CASTINGS FROM SPECIAL ERNS
FINE TINNING jo= PA
AS DEVLIN & Co PANN, <¥71
J7 HOM SLEHIGH AVE. &AMEFEI‘CNAZHSI%WPHILA "iNe Ang
HOLLAND & THOM PSON
217 River Street, Troy, N. Y.

Manufacturers of the Holland Boiler for heating build-
lngls]of all kinds with steam. Plans and specifications fur-
ed by a competent engineer of 20 years’ experience.

WITHERBY, RU(:G & RICH A RDSON. Manufacturers
of Patent \\ ood Working Machinery of every descrip-
tion. FKacilities unsurpassed. Shop formerly occupied
by R. Ba.l & ¢ 0., Worcester, Mass. Send tor Catalogue.

F. Brown's Patent

FRICTION
CLUTCH.

Send for Illustrated Cata-
ltozue and Discount Sheet

Best Boiler Feeder
in the world.
Greatest Range
yet obtained. Does
not Break under
Sudden Changesof
Steam Pressure.

Also Parent

EJECTORS
Water_Elevatars,

For Conveying
‘Water and Liquid.
Patent Ollern, Lu.

bricatora. ete.
NATHAN MANUFACTURING COMPANY,

Sena torc nialogue.

The ‘“ MONITOR.”

A NEW LIFTINGAND NON-
LIFTING INJECTOR.

W.JORNS

ASBESYOS
LIQUID PAINTS
ROOFINGC.

Fire-proof Building Felt,

Steam Pipe and Boiler Coverings, Steam Pack-
ing, Mill Board, Gaskets, Sheathings,
Fire-p1oof Coatings, Cement, &c.

DESCRIPTIVE PRICE LIST AND SAMPLLS FREE.

H. W. JOHNS M'FG CO.,

87 Maiden Lane, New York.
170 N. 4th 8t., Phila. 45 Franklin 8t., Chicago.

THE ONLY PRACTICAL

ELECTRIC MOTORS
- FOR FAMILY SEWING MACHINES.
] THE ELECTRO-DYNAMIC €O PHILA.
— 2244 CARTER ST PHILADA, PA |

Emerson’s New @Qnook of SA W S
More than 100 illustrations, 112 pages. A
Every rule given that will enable its

Readers to overcome all difficulties, and WEdmun‘v
Sawyers instructed in hanging, truing

Or straightening und running all kinds Uf S A W b
Never failing of success. Now ready for

*mend your tull address to {FREE distribution.
Emerson, 5mith & Co, (Ltll )y Beaver ]:nlls, Pa.

~ GRATEFUL-COMFORTING.

EPPS'S GOGOA.

BREAKFAST.

*“Bya thorough knowledge of the natural laws which
govern the operations of digestion and nutrition, and

y a careful a,pplicatxon of the fine properties of well-
selected Cocoi, Mr. ps has provided our breakfast
tables with a dehw.t.e y-ﬂuvored beverage which may
save us many heavy doctors’ bills. It i8 by the judicious
use of such articles of diet that a constitution may be
gradually built up until strong enough to resist every
tendency to disease. Hundreds of subtle maladies are
floating around us, ready to attack wherever there is a
weak point, We may escape many a futal shaft by keep-
ing ourselves well fortitied with pure blood and a prop-
erly nourished frame.’'—Civil Service Gazette.

Made simply with boiling water or milk. Sold only in
half-pound tins by Grocers, labeled thus:

JAMES EPPS & C0., Homeopathic Chemists,
London, England.

Double Screw, Parallel, Leg Vises.

Made and WARRAN’I‘ED stronger thau any other Vise
by EAGLE ANVIL WORKS only, 'I‘u,mou, N J.

0O MANUFACTURERS.—Seven lots of ground on

42d and 43d Sts., near 2d Ave—two ]ar;ie buildings, |

stables, 150-horse boiler and engine, shafting, pulleys,
elevator, etc.—will be leased on very favorabie terms, or
owner will improve to suit proper tenant on long lease.
For permit and partxeulars @ f,nl{l

AND FISH,

149 Bl‘oadwuy, corner Liberty Sto

& 94 Liberty St., New York.

i Also for Paints

JENKINS’

MANUFACTUR’

Are the acknowledged standard,

..\d for Price List “‘A.”

mago, TIl.

PATENT VALVES,

Grate, Grlobe.. Apgle, Check, and Safety.
AF BEST

73

STEAM METAL.
.Xave been in use since 1868, under all possible con-

:s are stamped ‘“Jenkins Bros.”

NS BROS,,

79 Kilby Strec . Boston.
Weir & Craig, Minneapolis, Minn,

tya.n, Louisvile,Ky. Pond Engineering Co., St. L.¢1is, Mo.
:on, Detroit, Mich. Marinette IronW’k’s Co Chl"':l'ZO, 111,

. English Brothers,Kansas City Mo.
Hendrie & Boithoff M’f’g Co., Denver, Co..

& dmons, and never haveffailed.
To avoid lmposnlou. w Y D
b &
I o ?
% 21 John Street, New ¥ ‘;b o
James Boyd, Philadelphia. Pa. ‘& © @,
Rees, Shook & Co.,Pittsburg, Pa. Ahr % « 3
Gibson & Clark Cincinnati, Ohio. Jar - % &
Chafer & Becker,Cleveland,Ohio. \\ ®e
Dunham, Carrigan & Co., S* ~
e Q
2° 2

THE AMERICAN BELL TELEPHONE COMPANY,

W.H. ForBES, W.R.DRIVER, THro.N.VAIL,
President. Treaswrer. Gen. Manager.

Alexander Grabham Nell's patent of March 7, 1876,
owned by this company, covers every form of apparatus.
including Microphones or Carbon Telephones, in which
the voice of the speaker causes electric undulations
corresponding to the words spoken, and which articuia-
tions produce similar articulate sounds at the receiver.
The Commissioner of Patents and the U. 8. Circuit Court
have decided this to be the true meaning of his claim;
the validity of the patent has been sustained in the Cir-
cuit on final hearingin a contested case, and many in-
junctions and final decrees have been obtained on them.

This company also owns and_controls all the other
telephonic inventions of Bell, Ed]son, Rerliner, Gray,
Blake. Phelps, Watson, and other:

(Descriptive catalogues forwarded on application.)

Telephones for I’rivate Line, Club, and Social systems
can be precured, directly or through the authorized
agents of the company.

‘All telepnones obtained except from this company, or
its authorized licensees. are Infringements, and the
makers. sellers. and users will be proceeded against

Information furnished upon apolication.

Address all communications to the
AMERICAN BELL TELEPHONE COMPANY,

935 Milk Street. Boston, Mawss,

SPRAY N\
R
~PURIFIER

O0R STEAM BOILERS

INJECTOR

» FOR BOILER FEEDING.
L Operated by one handle.
WILL LIFT HOT WATER.
POBITIVE ACTION GUARANTEED UNDER
ALL CONDITIONS.
NO ADJUSTMENT FOR VARYING STEAM PRESSURE.
WILL LIFT WATER 25 FEET. SEND FOR DESCRIPTIVE CIRCULAR.
OFFICES AND WAREROOMS:

Philada.,12th & Thompson Sts. New York, 109 Liberty

Boston, 61 Oliver St. reet.
Augusta, Ga., 1026 Fenwick St. Denver, Col., 438 Blake
San E‘ranclsco, Cal., 2 Califor- Stre:

Chlﬂngo, I11., 204 Lake St.

nia Street.

THE PAYNE AUTOMATIC ENCINE
Gives more power from same amount,
of fuel and water than any engine

per cent rnore power than rated at. All:
engines wurranted. All sizes and styles, 2 to 250 horse
power. Send forvBrices and catalogue A 4. '

E & S0
P. 0. Box 1:207.

=,
leu'n., N. Y.

OMMON SENSE CHAIRS AND ROCKERS.
Strong, durable, and comfortable. No light, trashy
stuff, but good, honest home comforts. Special dis-

count, to clergymen. SendIsNta'mp for catalogue to
N[onvnllc (Inomlugn ‘lounty, N. Y.
For sale by all first- cla.ss Furniture f)enlers

OGARDUS’' PATENT UNIVERSAL ECCEN-

TRIC MILLS-—For grinding Bones, Ores, Sand, Old
Cruclbles. Fire Clay Guanos, Oil Cake, Feed, [« 'orn,
Corn and_Cob, Tobacco, Snuff, Sugar, Salts, Roots,
Spices, Coﬂbe Cocounut blaxseed Asbestos, Mica,
etc., and whatever cannot be ground by other mills,
Printers’ Inks, Paste Blacking, ete.
JOHN W. THO’VISO\I successor to JAMES BOGAR-
DUS, corner of White and Ebm Sts., New York.

SUPPLY DEPOT

AMATUER AND
Professional Mechanics.

Foot Lathes, Scroll Saws,
Carving, Engraving and
ousno’ Toois, Chucks, Drills,
ippers, Pllers Saw Blﬂdes,
Desxgnb Fancy W oods, &c,&c.
Shipman lunglnes for hght
machinery, }5,1and2H. P.
Send 15 cents for 128 page Catalogue.
D Price paid for it can be deducted from
B first purchase amounting to $z.

sAWS J. J. WATROUS, 213 Baco, St.,
CINCINNATI, OH10.

SCROLIL,
From $2.00 10 #25.

SHEPARD’S CELEBRATED
$60

I Screw Cutting Foot Lathe.

Foot and Power Lathes, Drill Presses,
# Scrolls,Saw Attachments, Chucks, Man-
{l drels, ‘I'wist Drills, Dogs, Calipers, etc.
Send for catalogue of outfits for ama-
teurs or urtls ms Add ess

- PARD, Agent,

- 134 E. second Ste, Cincinuati, O.

COURTSHIP and MARRIAGE,
Wouderful secrets, revelations and
discoveries for married or sin gle,
secunnihealth.wealthandh piuess
u J.hls banasome book of 160 ga.ges mai ed or only

10 cents by the Union Publishina Newark, N. J.

TELER EMA

~A SATISFACTORY. SUBSTITUTE ~
= FORTHE . TELEPHONE =~~~

a'n

THE $¥N5.708

G|RCULAR

HUST
N“ﬂ ligella 1

Clari&’s

NOISELESS

U

J/SAVE FLOORS.
SAVE MONEY.
BEST IN THE WORLD

GEO. P. CLAR
(BoxL.) W lndsor Lockl, Ot

COLUMBIA BICYCLES
AND TRICYCLES.

New Illustrated (36 page) Catalogue,
giving full description of these ma-
chines. sent tfor stamp.

THE POPE W G CO.,

597 Washingtonst Boston, Mass.

'~ GASKILL’S S'l‘EAM PUMPS,

GASKILL’S HIGH DU'l‘Y PUMPING ENGINES. :

For public water supply. Manufactured by

THE HOLLY MFG. CO., Lockport, N. Y.,

The /lhen Cylinder Oil Cup Co.,

Manufacturers of il
Cups for l.ocomotive,
Marine and Stationary
Engine Cylinders, under
the Seibert and Gates
Patents, with Sight Feed.

TAKE NOTICE.

odE The “Sight Feed” is owned
exclusively by this company. See
Judge Lowell's decision in the
United States Circuit Court, Dis-
trict of Massachusetts, Feb. 23, '82.
All parties, excegt those duly li-
censed by us,are hereby notified to
desist the use, manufacture, or sale
of Infringing Cu s, as we shall vig-
orously pursue all infringers.

T'he Seibert Cylinder Oil Cap Co.,

33 ()hver street, Boston, Mass,

A PRACTICAL SUCCESS.
VANDUZEN'S PAT.LOOSE PULLEY OILER.

Thousands in satisfactory every-
day use. Entire reliability and con-
stancy demonstrated in a two years’
test by (would be) Eastern skeptics.
Economy shown by reasonable prices
and perfect performance. Send for
our ** Catalogue No. 55.”"

VAN DUZEN & T'TFT, Cincinnati, O
y to ‘zel] our Rubber Prmtmg btamps %amples
B“' PA‘ free. lAYLou Bros. & Co. ,Cleveland .Ohio.

BARNES’

Patent Foot and
Steam I’ower Machi-
nery. Complete out-
fits for Actual Work-
, 8hop Business,
Lathes for Wood or
Metal Circular Saws,
Scrool Saws, K ormers,
Mortisers. 'l'enoners,
ete., ete. Machmes on tnal desired, Descrl?tlve Catu-
logu(, and Price List Free. W.F. & JOHN BAIRRNES,
No. 1999 Main St., Rockford. 111,

WM. A. ETIARRIS,
Providence, R. I. (Park 8t.), Six walk West fr
Original and Only Builder of the

HARRIS-CORLISS ENCINE,

With Harris’ Pat. Improvements, from 10 to 1,000 H. P,

Send for copy Engineer’s and Steam User's
Manual. B J. W. HIll M.E. Price $1.25.

AMAGICLANTERN
EL&GT‘?AIG ENGINEFREE

For particulars how to . URE [1) and Mam.
mothwtalo eotl agic Ln.nterns ud Organ
ettes,all 1 tyles, alboWonderfm Noveltie
Address, }IAR ACH ORGAN CO. Phila
delphia, Pa. MAGIO LANLERNS WANTED

WANTED.—A Practical Surveyor, to survey the
streets of the (,ng of Westminster, Md., prqg] aratory to
macadamizing the same. Particulars to be had on ap-
plicationto ~ C. H. BAUGHMAN, City Clerk.

JSOUTHWARKF'OUNDRY & MACHINECOMPANY;
450 Washington Ave. Philadelphia,

ENGINEERS & MACHINISTS

Kl0 W//VG‘ENG/NES ﬂDR ngAuuc MACHINERY.
SOLE MAK OF Ti
J ALLEN R SOUTHIARK A UTOMATIC CUT GFF STEAM ENclNE

Rider's New and Improved
COMPRESSION

Hot Air Pumping Enpine

New and Improved Designs.

INTERCHANCGEABLE PLAN

MANUFACTURED BY

DELAMATER IRON WORKS,

C.H. DELAMATER & Co., Proprietors,
No. 16 CORTLANDT ST., NEW YORK, N. Y.
And 40 Dearborn Street, Chicago, lll.

To Electro-Platers.

HE VICTOR DYNAMO PLATING MACHINES
Three sizes, $ ‘.3,0 $90. A'T Tiatterles and materi-
al for Gold, Sil ver zmd Nickel Plati
THOMAS HALL,19 Bromﬁelg St., Boston, Mass.
Send for lllustra ed Cabalogue.

WILLIAMSPORT
Pou or Panel Plan-
eneral use
in Door hops, Box
and Furniture Man-
ufactories. Forplan-
ing Door Panels,
Cigar Box Stuff, and
Furniture work, it
. has no equal.
¥ We use the Ellis
Patent three part
Journal Box and a
: solid forged steel
: head Two pressure
bars. Has strong
feed. Will plane from
1-16 to 6 inch thick.
Weight, 1,4001b. The
lowest prlced first-
class planer in the
market. ROWLFY & HERMANCE W)llmmsport Pa.

NOTICE to Users of Steam anps.
We have received following letter in
regard to one of our No. 5 “L” ($16)

Y Steam Jet Pumps elevntmgll( inch pipe

vz W of water more than 50 feet_high:

ANSE, MICH,, Feb 24, 1883.

“VAN DU zm & TIFT, Cincinnati, Q.:

* Money could not buy the Jet ‘of us
unless another could be had. I would
not give your No. £ ** L’ for a $700 pump,
equal distance to raise.

**N. A, Litchfield, Supt. Mich. Slate Co.”’

We make Ten Sizes of these Pumps. Prices $7 to $7€

Capacities 100 to 20,000 gallons per hour. State for Bha

purpose wauted and send for atalogue of ** Pumps.”

VAN DUZEN & TIFT, Cincinnati, O,

© 1884 SCIENTIFIC AMERICAN, INC.

" BOOKWALTER ENGINE.

Compact. Substantial. Econom-
ical, and easily managed; guar-
antéed to work well and give
full power claimed. Engine and
Boiler complete, including Gov-
ernor Pump, ete., at the low

pn
\ HORSH. POWER

s

%‘ 440
Put on cars ai qprlnzﬂeld o.
JAMES LEFFEL & C
Springfieid. Ohio.
or 110 Liberty St., w York.

'PIPE COVERING.

Fireproof Non-conducting Coverings for Steam Pipes,
Bouers, and all hot surfaces Made in sections three
% Easy to_apply. Asbestos I‘lmermls—-

I‘lbel‘, llllbonr(l Packmz. and Cement.

CHALMSARSSEENSE £ vork.

Sreientific American
The Most l’op||Ian:cli:nlIi::;‘::npcr in the World.

Only $3.20 a Yeanr, including postage. Weekly.
52 Numbers a Year,

This widely circulated and splendidly illustrated
paper is publiSshed 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,
Chemistry. Electricity, Telegraphy. Photography, Archi-
tecture. Agriculture, Horticulture, Natural History, etc.

All Classes of Renders find in the SCIENTIFIC
AMERICAN a popular resume of the best scientific in-
formation of the day; and it is the aim of the publishers
to present it in an attractive form, avoiding as much as
possible abstruse terms. To every intelligent mind,
this journal affords a constant supply of instructive
reading. 1t is promotive of knowledge and progress in
every commubity where it circulates.

Terms of Subscriptinu.—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 twemy
cents by the publishers; six months, $1.60; three
months, $1.00.

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

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

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

DLITITIT & CO.,
361 Broadway New York.

To Koreign Subscribers.—Under the facilities of
the Postal Union. the SCIENTIFIC AMERICAN is now sent
by post direct from New York, with regularity, to sub-
scribers in Great Britain. India, Australia, and all other
British colonies ; to France, Austria, Belgium, Germany
Russia, and all other European States; Japan, Brazii
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 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. Tenthand Lom-
bard Sts. Phila., and 47 Rose St., opp. Duaue St., N. Y






