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¢ Argon Y—the New Gas Discovered by Lord
Rayleigh and Professor Ramsay.

A large audience assembled January 81 in the thea-
ter of the University of London to hear Professor Ram-
say read the paper on ‘‘Argon, a New Constituent of
the Atmosphere,” communicated to the Royal Society
by Lord Rayleigh and himself. The London Times
says:

The meeting was noteworthy as being the first de-
voted to the discussion of a single subject and thrown
open to the general public. In a former paper it had
beén shown that nitrogen obtained from chemical com-
pounds is about one-half per cent lighter than atmo-
spheric nitrogen. A.great many experiments were de-
scribed made upon nitrogen obtained from various
sources. The details of these experiments have go
interest for the general publie, but the result is to show
that nitrogen, from whatever chemical source it may
be derived, bas a constant density, differing from the
density of atmospheric nitrogen by a constant quantity.
It whatever way the atmospheric nitrogen may be
separated the result is the same, and it was to solve the
interesting problem thus presented that Lord Rayleigh
and Professor Ramnsay embarked upon the laborious
experiments which have led to the discovery of a hith-
erto unrecognized substance. As that substance ex-
ists in great quantity in the atmespbere, it is decidedly
singular that it has been so long overlooked, and all the
more so when we consider that it was undoubtedly iso-
lated by Cavendish, although neither he nor those who
bave followed bim observed the significance of .the irre-
ducible gaseous residue from his classical experiment.
When the discrepancy in weights between chemical
and atmospheric nitrogen was first encountered, at-
tempts were naturally made to explain it by contam-
ination with known impurities, but finally it became
clear that the difference could not be accounted for by
the presence of any known impurity.

By considerations drawn from the ratio of specific
heats, the authors are led to regard argon as a mon-
atomic gaslike mercury, and its atomic weight is there-
fore not 20, but 40. The substance is thus removed
from among electro-negative bodies like fluorine, where
its density would seem to locate it, to a place among
such metallic bodies as potassium and calcium. This
gets rid of a serious difficulty, but involves the hardly
less formidable one of grouping it with such appa-
rently dissimilar bodies as those just mentioned. In
this dilemma the authors are almost disposed to regard

argon as a mixture of two unknown elements. How-
ever, balancing arguments for and against, they seem,
on the whole, to incline to the belief that argon is a
single element ; but the conclusions which follow are,
they admit, of a somewhat startling character. Many
attempts have been made to induce it to combine, but
they have all as yet proved abortive. In dealing with
a substance of so absolutely inert and exceptional a
character speculation must necessarily proceed upon
rather abstract lines. So far as we have reached at
present, argon stands entirely unrelated with any other
substance in nature, and every theory of its constitu-
tion must accordingly be accepted with extreme cau-
tion. As to its physical properties, we have a little
more information. Its solubility in water is relatively
high, being 2% times as great as that of nitrogen. Its
spectroscopic examination has been conducted by Mr.
Crookes, who contributed a supplementary paper deal-
ing with that portion of the subject. It has two dis-
tinct spectra, as has nitrogen itself. But while the
nitrogen spectra are of different characters, one being
a line and the other a band spectrum, the two spectra
of argon are of the same type. According to Professor
Olszewski, of Cracow, the critical point of the new
gas is— 121 degrees; the critical pressure, 506 atmo-
spheres; the boiling point, —187 degrees ; the melting
point, —189-6degrees; and the density of the liquid, 15.

Professor Armstrong, President of the Chemical So-
ciety, said that the case for the existence of the new
constituent was strong, though it bad not been brought
forward in such logical order as it might have been.
There was a body of evidence that there is in the
atmosphere a constituent which has long been over-
looked. Nitrogen wasregarded as a very inert form
of matter, and apparently argon was like it, only more
so. Conceivably it was diatomic ; the atoms might be
so firmly connected as to take no notice of anything
but each other. The spectroscopic evidence did not
justify the conclusion that argon is a mixture of twe
gases—a point upon which Mr. Crookes evidently
wavered.

Professor Rucker, President of the Physical Society,
said that beyond all question a new constituent of the
atmosphere had been discovered.

Lord Rayleigh observed that, though not unaccus-
tomed to difficult investigatiors, he had never had a
harder task than that which he had carried through
with the assistance of Professor Ramsay. He dis-
cussed shortly the evidence which seem@d to him and

his colleague to lend high probability to the belief that
the new substance resembles mercury in being mona-
tomic. He found it difficult to conceive how two atoms
could be so intimately combined as to suit a diatomic
theory of its constitution, but did not deal with the
difficulties involved in supposing it monatomic.

Lord Kelvin joined the presidents of the Chemical
and Physical Societies in congratulating the authors
on the brilliant success of their investigations.

Remarkable Volcanic Eruption.

Details of the remarkable volcanic upheaval which
occurred recently on Ambrym Island, in the New
Hebrides, have been published in the Sydney Morning
Herald, furnished by an officer of the British warship
Dart, who says :

“We were lying off Dip Point on the morning of the
16th of October last when it broke out. We steered
along the southeast coast, and could then see a dense
mass of smoke arising near Benbow Mountain, and
could hear a heavy rumbling sound just like distant
thunder. In an hour we were abreast where the stream
of rushing lava was making its way through the forest
of trees. As it came on, filling up valleys on its course
toward the sea, the rush and roar became louder.
Every now and then, amid the dense smoke caused
by the lava setting fire to everything, would arise a
volume of steam as it rushed into the streams of water.
The lava stream must have traveled several miles be-
fore reaching the sea, which it did, completely sweep-
ing the cliff away for about 30 yards wide. It rushed
into the sea with a tremendous roaring and hissing
noise, and sent up an immense volume of steam until
it reached a height of 5,000 or 6,000 feet.”

A New Treatment of Whooping Cough.

Tyon Medical for January 13 publishes an abstract
of an article from the Medecine Moderne for December
26, 1894, in which M. De Chateaubourgdescribes a new
treatment of whooping cough, which consists in inject-
ing, subcutaneously, two cubic centimeters and a half
of a ten per cent solution of guaiacol and eucalyptol in
sterilized oil. After the third injection the fits of
coughing diminish noticeably, the appetite returns,
and, as the vomiting rapidly ceases and the general
condition begins to feel the good effects of the treat-
ment, the whooping cough disappears at the same
time. The author reported five cases.—N. Y. Med.
Jour.
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RECENTLY PATENTED INVENTIONS.

Railway Appliances.

BrAKE.—8imon P. Mitchell and Carl
L. Schuppe, Van Buren, Ark., and Max B. Schuppe,
New York City. These inventors have devised a me-
chanism which may be set for the control of the brakes
from the engine, or operated by the ordinary band brake
shaft, and set by the shaft to operate automatically, the
mechanism being applicable to either freight or passen-
ger cars. Pivoted levers are connected with spring-
pressed buffers, a rod connecting the levers, while a sec-
ond set of levers connected with the brakes is engaged
hy the connecting rod, the rods having one end secured
to thelevers and their other ends slidably connected with
the buffers.

Electrical.

CUT-OFF MECHANISM FOR STAND
Prpes.—Robert McGowen, Washington, Ind. Two pa-
tents have been granted this inventor, one relating more
especially to cutting off the pumping engines when the
water reaches a certain height in the pipe, the cut-off be-
ing automatically effected by the water through electro-
mechanical means, and the devices being automatically
reset to pormal position after the cut-off has Leen
effected. Connected with the cut-off valve is a magnet
and reciprocating bar moved in one direction by gravity,
a trigger mechanism holding it elevated, while a counter-
balance actuated by the stand pipe overflow releases the
trigger. The other invention relates more particularly to
cutting off the stand pipe from the water mains which
have fire plug laterals, whereby the full pressure in the
main may be instantly utilized in case of fire, the stand
pipe being again placed in communication with the main
when desired. It provides a combined electrically and
gravity operating mechanism for cutting off the main
from the stand pipe, electro-hydraulic operating means
for restoring the mechanisms to their normal position,
and mechanically operated tripping devices operated by
the cut-off means. The entire operation of turning off
or turning on the valve in the stand pipe lateral, as well
astheautomatic resetting of all of the mechanism, can be
effected by a mere turning of the crank of am electro-
magnet to energize the electric operatingdevices.

Mining, Etc.

CANDLE HOLDER, CRIMPER, AND CUT-
TER.—Andrew J. Carter, Alma, Col. This is an im-
proved miner’s tool for readily cutting a fuse and crimping
a cap, while also affording a convenient candle holder
adapted to be driven into the mine chamber or hung on
a projection from the wall. It resembles somewhata
pair of scissors with oneblade, this portion being adapted
to be driven into the timber of the mine, and having
spring-pressed handles and jaws with cutting and crimp-
ing edges. The candle holder is held on the tool by
spring attachment, having at one end an open ring for
the reception of the candle, its other end beingconnected
with a guide arm on an upward extension of which is a
hook, by which the device may be hung on a projection
in the mine.

DUST COLLECTOR FOR METALLURGICAL
ForNACE.—Oliver R. Moffet, Grand Falls, Mo. For

treating waste lead fumes to retain minute particles, this
invafitor combines with a settling chamber a movable
strainer, flexibly held to adeflnite or normal position,with
independent means for agitating it and dislodging the
dust. The strainer is pivoted and spring-pressed,” but
may be rocked against the pressure of the springby a
rock shaft and shaker arm. Any desired number of
strainers may be set in the settiing chamber.

Mechanical.

Woop TurNING LATHE.— David T.
Matthew and Albert T. Collier, Tacoma, Washington.
This invention relates to lathes with many spindles
for turning polygonal forms, and the improved lathe
has a revoluble head with revoluble spindles to
engage one end of a series of articles to be turned,
while a movable knife frame oarries knives to cut
on their outermost surfaces. For cutting a large num-
ber of articles of a stock pattern, the knives may be
get to enable the operator to tarn out the work with the
greatestrapidity and in the best manner, without the ex-
ercise of special skill. The top of the knife frame forms
arest for hand tools, to enable a wood turner to cut
small orders of special pattern by hand.

Box MAKING MACHINE.—Abner Carey,
Cairo, Ill. 'This is a machine which holds the ends and
centers, if any are used, in position, while nailing on the
gides and bottom of the box. It has a top plate with
transverse slots for the reception of the box ends, there
being in the plate movable clamping bars to clamp the
ends in place. The several parts are always held in
proper position for nailing without gaging or mailing,
enabling the operator to rapidly complete the work.

Agricultural.

CULTIVATOR. — Rene A. Boudreaux,
Pugh, La. Two side plows are employed in this culti-
vator to hill or ridge the earth around the roots of the
plants, the plows being readily ad)ustable as to height
and distance from the beam. Near the heel of the beam
is held a sweep adapted to break up the center of the
row between the plants, a colter following behind in the
central furrow to assist in holding the plows to their
work. This cultivator is .adapted for use upon sugar
cane, corn, cotton, ang other crops planted in rows.

CortoN CHOPPER.—Nicholas H. New-
ton, Rusk, Texas. This is a machinefor cultivating and
at the same time thinning out the rows of plants. It has
semicircular hoes, with tapered cutting edge, adjustably
arranged to regnlate the depth they shall enter the
ground, the hoes being rotated as the machine is drawn
forward by a gear connection with the axle, and acting
one after the other to remove the surplus plants from the
rows, properly spacing them. Adjustable plow blades
are supported at the vear to cultivate the rows at each
side.

PLow, CHOPPER, AND PLANTER.—This
patent isforanother invention of the same inventor, pro-
viding a combination machine to open the land and plant
and fertilizeit, and which may also be adjusted for chop-
ping cotton plants and cultivatingrows of plants. When

cotton seed is to be planted the distributer is located in the
fertilizer chamber, and the furrow opener forms a smooth
trough-like trench in which the seed and fertilizer are
evenly distributed, the furrows being then covered by
the plows at the rear of the machine, the plows also form-
ing furrows at each side of the ridge in which the seed is
located.

ROLLER COTTON GIN.—James E. Cole-
man, Jr., Wade, Ga. This invention relates to gins of
the McCarthy type, and provides a simple and durable
construction which permits of ready access to all parts for
repairs and other purpose. Combined with the ginning
roller is a vertically adjustable breast carrying stationary
knife with concave knife edge, and operating in conjunc-
tion with this knife i8 & movable knife in two parts, of a
combined length approximately equal to that of the sta-
tionary knife, the parta of the knife being alternately re-
ciprocated by eccentrics on the main drivmgshaft. The
ginning roller is adjustable relative to the vertically ad-
justable saddle or breast carrying the &tationary knife.

Miscellaneous,

. AIR PURIFYING DEVICE. — Charles
Peters, Brooklyn, N. Y. According to this improve-
ment an air pump is connected with a reservoir in which
is a purifying receptacle having inlet and outlet valves, a
vessel held in the receptacle containing purifying sub-
stances. As preferably arranged, the air from the com-
pressed air reservoir passes through charcoal and then
through cctton saturated with salicylic acid, or other
purifying agent, before delivery from the outlet valve.
The apparatus i8 more especially designed for use in
beer and ale compressors, for supplying the beerand ale
in the keg with pure air.

SPRING WINDING CRANEK ARM.—
Gustav A. Brachhausen, Jersey City, and Alfred Wolff,
Rutherford, N. J. For preventing overwinding and
consequent breaking of the springs in music boxes or
other instruments, these luventors have devised a crank
arm comprising a spindle or shank engaging a shaft
which connects with the spring to be wound, there being
a crank arm proper on and normally rotating with the
spindle, but which will turn independently of it when
the spring has been fully wound up. The device is very
compact, and such adjustment may be made that the de-
sired maximum tension on the spring to be wound will
not be exceeded.

MAGAzZINE CAMERA.—August Lunde-
lius, Port Jervis, N. Y. This is a combined magazine
hand and detective camera of simple, compact and
durable construction, without loose parts or projections
on the outside of the casing, although the operator may
manipulate it from the outside to make either time or
instantaneous exposures, bringing the plates successively
into proper position for exposure. The construction
permits of filling the camera withsimpleand independent
plate carriers for glass plates or films.

RiBBoN HOLDER.—Joseph 8. Lyons,
Pittafield, Mass. This inventor has devised a holder or
case in which rolls of ribbon of different sizes may be
displayed, any of the rolls being conveniently removed
as desired. Upon the inner face of the top and bottom

board of the case is a longitudinal groove, and in these
1
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grooves are held longitudinal standards on which the
rolls of ribbon are supported. The standards have each
at one end a tubular portion in which is a spring, by
which the etandards are held in place, although they
may be slid from end to end of the case.

D1sPLAY CARD AND HOLDER.— William
F. Jones, Baltimore, Md. A large fleld or backing card,
according to this improvement, is provided with an
easel support which forms a background for packages,
small cards, etc, while on the front face are smaller
layers of stiff cardboard, each one in front smaller than
the one behind, forming a series of laps in which thin
packages or cards may be stuck, more or less covering
the main fleld card. Any one package may be taken
from the support without loosening or affecting the sup-
port of the others.

VAPOR OR GAS STOVE.— Harry H.
Kelley, Elyria, Ohio. This invention provides a simple
and durable construction designed to utilize the heat
from the burner to the fullest advantage f or cooking and
for heating & warming oven. It consists principally of
an annular heating chamber under the stove top and
surrounding the burner, the chamber having at its inner
wall inlet openings for the heat and hot gas, there being
an adjustable perforated curved band or damper for
regulating the size of the openings.

BATH RoOM BRUSHING MACHINE.—
Edwin Walkers, Amawalk, N. Y. Accordingto this in-
vention a framework to be fastened to the side of the
bath tub bas vertical guide ways in which vertically
sliding brushes may be reciprocated by a pivoted lever
having forwardly projecting handles, streams of water
at the same time flowing down in the path of the
brushes from faucets near the top of the frame. The
improvement is designed to enable the bather to con.
veniently rub, scrub, and wipe dry the back of his body,
the water being turned off and the brushes covered
with towels for the drying operation.

THILL COUPLING. — Delbert B. Mec-
Capes, Vermillion, South Dakota. This 18 a cheap and
simple device, attached to the carriage axle by the usual
clip, andhaving at its front end forwardly projecting
arms between which the thill iron is held. It i8 readily
applied, and holds the thill or pole so that it cannot be-
come accidentally dispiaced, although readily released
when desired, while it also prevents rattling.

GATE.—William B. Whittenberg and
Augustus L. Hawkins, Georgetown, Texas. This im-
provement provides for two separate pivoted gate sec-
tions adapted to be conveniently opened and closed by
means of cords extended to posts a little distance off at
each side of the roadway, there being at the ends of the
cords counterbalanced weights. The latches are adapted
to support the gates laterally at their meeting edges.

PLUMBER'S FORCE PUMP.—George W,
Aldrich, Brooklyn, N. Y. This is a pump for forcing
water through a sink or spout to remove obstructions,
and is easily applied to the ordinary escape of the' sink,
bath tub, wash basin, etc., for clearing the passage. At
the lower open end of the pump barrel is a hollow cone,
around the lower edge of which is a rubber packing, and

, the barrel has ports at its sides which may fill with
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either water or 8ir. The piston is operated until the ob-
structions are.removed.

FooT GEAR PATTERN.—Adolf Ehren-
reich, New York City. This inventionfconsists princi-
pally of a main or foundation plate forming the outlines
of shoe patterns, and slides held adjustable on the main
plate give outlines for various parts of the pattern. The
improvement is readily adjustable for any size and style
of shoe or other foot gear.

PENCIU OR PEN HOLDER FOR SLATES
OR DrRAWING BoArps.—Philip E. Hannum, Carterville,
Mo. The improved holder appliance consists of a case
attached to the end strip of the frame, preferably by
means of clamping flanges. The case has different com-
partments for the reception of a knife, rule, erasers, etc.,
and on its cover are serrated sections for conveniently
sharpening a pencil.

CAROUSEL.—Milton T. Weston, Ken-
ton, Objo. This is a merry-go-round in which a number
of carriages are made to revolve around a central point
through the exertions of the occupants of the carriages.
Tt is of simple, strong, and inexpensive construction,
designed to be perfectly balanced in operation,and hav-
ing an operative mechanism comparatively free from
friction.

Nore.—Copies of any of the above patents will be
furniched by Munn & Co., for 25 cents each. Please
send name of the patentee, title of invention, and date
of this paper.

SCIENTIFIC AMERICAN
BUILDING EDITION.

FEBRUARY, 1895.—(No. 112.)

TABLE OF CONTENTS.

1. Elegant plate in colors, showing an artist’shome at
Bronxwood Park, N. Y. Perspective elevation
and floor plan. Cost complete $3,800. Mr. A. F.
Leicht, architect, NewYork City. A unique de-
sign.

2. A regidence at East Orange, N. J., recently com-
pleted for Geo. R. Howe, Esq. Two perspective
elevations and floor plans. A pleasing design.
Mr. Jas. H. Lindsley, architect, Newark, N. J.

A cottage at Glen Summit, Pa., erected for H. H.
Harvey, Esq. Two perspective elevations and
floor plans. A handsome summer cottage with
some novel architectural features, Megsrs. Nener
& Darcy, architects, Wilkesbarre, Pa.

A residence at Forest Park, Springfleld, Mass. Two
perspective elevations and floor plans. A combi-
nation of the Colonial style with French chateau
features. Mr. Louis F. Newman, architect, Spring-
field, Mass.

. “Sunnyside.” The residence of Robt. 8. Walker,
Esq., at Flatbush, L. I. Three perspective eleva-
tions and floor plans. An exquisite design. Mr,
Frank Freeman, architect, New York City.

A picturesque and well appointed residence erected
for the late E. E. Denniston, Egq., at School Lane,
Pa. Cost complete $22000. Perspective eleva-
tion and floor plans. Mr, Geo. T. Pearson, archi-
tect, Philadelphia, Pa.

A residence at Nutley, N. J., recently erected at a
coet of $5,800. Perspective elevation and floor
plans, Mr. E. R. Tilton, architect and designer,
New York City.

A cottage in the Colonial style at Sonthampton,
L. I. Two perspectives and floor plans. Mr. C.
H. Skidmore, architect.

Hall and Library at Glen Ridge, N. J., erected at a
cost of about $12,000. Mr. Wilbur S. Knowles,
architect, New York City. Perspective view and
floor plans.

A dwelling in the Colonial style at Sonth Orange,
N. J. Cost complete $6,500. Mr. P. C. Van
Nuys, architect, Newark, N.J. Two perspective
elevations and floor plans,

Two views showing a most successful alteration in
the Colonial style of the Blinn homestead at Cam-
bridge, N. Y. One view showing the original
structure as built over one hundred years ago and
the other showing the additions and changes re-
cently made. Mr. H. Inman Furlong, architect,
New York City. Perspective views and floor plans.

A cottage in the Colonial style at Cushing’s Island,
Me.,, erected for Francis Cushing, Esq. Two per-
epective elevations and floor plams. Cost com-
plete $2,000. Mr. John C. Stevens, architect,
Portland, Me. A unique and picturesquedesign
for a model summer home.

A Colonial house at Weatogue, Conn., being erected
for the summer residence of Arthur M. Dodge,
New York City. Perspective view and floor
plans. Measrs. Child & De Goll, architects, New
York.

Miscellaneous contents.—Improved method of manu-
facturing hydraulic cement.—A complete Pom-
peian house.—Inventions reduce thecostof build-
ing.—Those dreaded draughts. How they are
caused and avoided in window-tight rooms.—Fire
proof buildings.—The great staircase in the Capi-
tol Building at Albany, N. Y.—Porous glass for
windows.—Mexican onyx.—The Manhattan Life
Building, New York.—View showing the water-
prooting of the walls by the Caffall process.—A trav-
eling lawn sprinkler, illustrated.—Egyptian cement
plaster.—Ornamenting glass.—A bridge of con-
crete.—A new model parlor door hanger, illus-
trated.

The Scientific American Building Edition is issued
monthly. $2.50 a year. Single copies, 25 cents. Forty
large quarto pages, equal to about two hundred ordinary
book pages ; forming, practically, a large and splendid
MAGAZINE OF ARCRITECTURE, richly adorned with
elegant plates in colors and with fine engravings, illus-
trating themostinteresting examples of Modern Architec-
tural Construction and allied subjects.

The Fullness, Richness, Cneapness, and Convenience
of this work have won for it the LARGEST CIRCULATION
of any Architectural Publication in the world. Sold by
all newsdealers. MUNN & CO., PUBLISHERS,

361 Broadway, New York.
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TO INVENTORS,

An experience of nearly fifty years, and the preparation
of more than one bundred thousand applications for pa-
tents at home and abroad, enable us to understand tbe
laws and practice on both continents, and to possess un-
equaled facilities for procuring patents everywbere. A
synopsis of the patent laws of tbe United Statesand all
foreign countries may be bad onupplication, and persons

For pumping engines. J. 8. Mundy, Newark, N. J.

Presses & Dies. Ferracute Mach. Co., Bridgeton,N.J.
Handle & Spoke Mchy. Ober Latbe Co.,Chagrin Falls,O.
Best Handle Mach’y. Trevor Mfg. Co. Lockport, N.Y.

We buy mailable novelties. Warren & Co., 10 E. 14th

St., New York.

Screw machines, milling machines, and drill presses.
The Garvin Mach. Co., Laigbt and Canal 9ts., New York.

Centrifugal Pumps. Capacity, 100 to 40,000 gals. per
minute. Allsizesln stock. Irvin Van Wie, Syracuse,N.Y.

Ewmerson, Smith & Co., Ltd.,, Beaver Falls, Pa.. will
send Sawyer’s Hand Book on Circulars and Band Saws
free to any address.

Guild & Garrison, Brooklyn, N. Y., manufacturesteam
pumps, vacuum pumps, vacuum apparatus, air pumps,
acid blowers, filter press pumps, etc.

The best book for electricians and beginners in elec-
tricity 1s * Rxperimental Science,” by Geo. M. Hopkins.
By mail. #4; Munn & (0., publisbers, 36! Broadway, N. Y.

Woven wire brushes.—The Belknap Motor Co., of
Portland, Me.are the patentees and manufacturers of
the best woven wire commutator brush on the market.

Fortbe original Bogardus Universal Eccentric Mill
Foot and Power Presses, Drllls, Shears, etc., address
J.8.& G. F. Simpson, 26 to36 Rodney St., Brooklyn, N. Y.

Competent persons who desire agencies for a new
popuiar book. of ready sale, with bandsome profit, may
apply to Munn & Co., Scientific American office. 361
Broadway, New York.

3¥"8end for new and complete catalogue of Scientific
and other Books for sale by Munn & Co., 361 Broadway,
Free on application.

New York.

HINTS TO CORRESPONDENTS.

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

References to former articles or answers should

give date of paper and or number of question.

uiries not answe i reasonable time should

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

Bu yers wishing to purchase any article not advertised
in our columns will be furn hed. with addresses of
houses manufacturing or carrying the eame.

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

Scientitic American Sugglemenu refer d
to may be had at the office. ce 10 cents each.

Books referred to promptly supplied on receipt of

pri
Nllnerals sent for examination should be distinctly
marked or labeled.

(6428) B. L. T. asks: 1. Where can 1
obtaina table giving the safe capacity in amperes of
different sizes of Germanegilver wire ¢ A. Use the cop-
per wire tablee, taking German silver wire of 27 times
the diameter of the copper wire given as safe. 2. How
can I obtain an illustration of theconduit and grip used
on the Broadway cable system ? A. See SCIENTIFIC
AMERICAN, No. 20, Vol. 68.

(6429) A. B. R. asks: 1. Could 2 or 8
cells storage battery be used to run simple electric motor
in *Experimental Science,” if 80, how many plates per
cellandwhatsize ? Tobe run 100 hours. A. Yes. Use
two square feet of positive plate. 2. In cab of locomo-
tive running, the brass eyethrough which bellcord passes
out of cab to engine bell becomes charged apparently
with frictional electricity, as it emits sparks when whistle
is blown. This occurs at night in very dry cold atmo-
sphere. The eye is insulated by the wood of tbe cab.
Three small air pipes are very close and one large steam
pipe about eight inches away. Can you explain the
phenomenon ? A. It is due to the prodnction of so-
called frictional electritity, exactly as in the old fash-
ionedfrictionalelectric machine.

(6430) C. S. B. asks (1) what size wire
to use for 14 horse power motor for flelds and armature.
Algo the number of sections for armature aud number of
loops to each coil? A. See onr SUPPLEMENT, No. 600
2. Can you give me the formulafor some compound to
use on tape for insulating purposes that will not dry ont
soon ? A. If you add castor oil to shellac varnish, it will
dry with extreme slowness.

(6431) H. C. L. asks: 1. Would like to
be informed in the SCIENTIFIC AMERICAN how to make
acautery cell? A. Any low resistance cell will answer
for cauterizing. 2. What is the internal resistance
of a standard gravity battery? A. Two to six ohwms
is a good allowance. 3. Of a Leclanche? A. One or
two ohms. 4. Whatsize ports are necessary forcylinder
6 inches diameter, 12 inches stroke, at 40 pounds steam
pressure, to make 30 strokes per minute? A. Steam
porta 3ginch by 414 inches, and exhaust ports 34 inch by
43¢ inches, as yours is a slow-running engine. 5. What
isthe rule for such a calculation? A. A good rule for
ordinary speed engines is to make the steam ports 1-15
of area of cylinder, and exhaust ports twice the area of
steam ports. Arrange width and length to suit any pe-
culiarities in construction of the steam chest.

(6432) A. S. asks: Which is the best
kind of glueto use for sticking paper on castironpul-
leys ? A. Cast iron pulleys may be lagged with leather
without the use of rivets, by first brushing over the sur-
face with acetic acid, which will quickly rust it and give
a rough surface ; then attach the leather to the face of
the pulley with cementcomposed of 1 pound of fish glue
and 36 pound of common glne.
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Alir blowing macbine, A. 8. Reed . 534,678
Air com ressor, bhydraulie, Lowe & Guyse| . 534,399
Air cool pamtua J. R. Cook.. . 534,549
Alarm. gla.ra arm. Eiectr
.ghﬁrm gnu etes lnz mechanlsm W.H. Bradt m.%
Bait, a.rtiﬂcl J. T. Hastings.
press . C. Southwick..
y. SeeStorage battery.
ed and crib, folding, D. Froebl 634,%
ed and sofa, combined, J. Jankowski.. . 634,
ed bottom, P. B. Rooney............ . 634.621
ed bottam , sﬁ Wg M!ller & Zuck.. . 634,338
ed, foldin g, [T T . 534,539
ed, spring, G. Matern . 534,610
eer rack, F. A. Loeble. . 534479
ell electric, W, A. Harv « 534,330
elt,W. B. Fosdick......... . 634,256
elt tightener and shifter n 534.576
icycle, E. D. Williams..... .. 534,
Bicycle saddle, A. L. Garford
Black

,326

ing case and chalr combined, . Mangnlne.. 534,443
Blasting, H. J. Sm .
Bleaching, J. Cla ham et
Board. S ee Ironing board
Boiler cleaning compound, M. L. Hill...
oiler or other furnace, G. A.
Olt. J. HOAZBOMN. ...ovvvarnriinninnnnnas
ook lock, permutation, L. Haberer..
oot orshoe, W. H. You
Jox form wrapper, 'F. W. ilcox.
(134 nalllnge acblne. J H Swift.
ox or crate machine, L. J. Dup!
rake wheel, J. Timms..
rick, bullding, G. S. Balsley
rick macbine, E. ¥ernboltz (r)..
roiler, coffee roaster, and waffie lrou, combmed

Flemin,
rush, electric,
msb electrical, A. L.
3ubble blower. ls]onp. Montgzomery & Hammond. . 5.%4.%7

3uckle, E. - ‘
ung or tapp n
& i‘ Reichenb
Burner for crude oils nnd steam, J. F. Miller

3urglar al rm,
3utton, collar, G. H. W lllams

634,462
. 1,472

utton, tack fastened, A. J. Sbipi 634,351
Buttons, fastening for link cuff. 8. Go 534,472
am::g;r?mts of pipe sand mains, appnnmn t 572
Cane weavlng, crossing needle for, E. Morris... .. 534,342
Cane, BIEI oD pump a mmnent for oil, E. K.
Car coupling, L. T. B
8&]-- oupling, Y‘R Hoﬂecker
ar cou pling, J. R. Magee...... Biele o
Car coupling. Seeley, J r & Hml'ecker 534,850
gu ;en( ler. K. Pr o b‘ﬂ.&g
ar fender 534,3
Car, freigh 534,684
ar guard, 534409
Car step, . 8 534,208
Car, stock, W. , 534,333
Cars. electrical alarm foi
...... 534,507
Cnrdmu ‘machine, F. J. Mnuborrme ............... .. 634,402
Cardi umchlne feeding mechanlsm, E. V. oV
es. 000
Case. See Biacking case. Fiiing case.’ ’
Oellulold etc., metbod of and apparatus for
treatment Of, H. B. MIller..........ccveeneenen 534.445
Chbain link bendlmz umchlne. J.'Stubbe... .. ... 534,410
Chair. See Folding chair.
Chair tablet arm, C. B. Demarest...
Check protector, Pitt & Sittmann.. 534,
Check rein loop, H. H. Baker, Jr... 4
Check row wire reel, G. D. Haworth .. 534,474
%necklngand uncbecklng device, J. ‘Atn 634,693
bopping knife, 8. Norris 534,570

tip, J. 8. B. SOCK y
ing and breaking devlce. 8. W. Strat-

ar or
wmt D!
CInmp. T P RROCRARRo cooooo0zolrt

p.
Clock synchronizer, electric, C. M. Crook...........
Clm’:ks, eleetric wlndmg and synchronlzmg device

............................... 634,318
Clocks, elecv.rlc wlndimz mechanism ror, C.'M. 594320
Clothes |inié' "operator and ‘holder, E. & C.'E. 'zsa
Clo'.hes m.S.’[‘. Johnson.
Clutch, friction, J. M. Dodg

Cock or faucet, 3. H. Lunt.
Coffin, Egerland & Freese..
Corn stubble cutter. Ivlns &
(onpllng. upling, Rod coupling.
3410 sapmtor. aam. fugal, C. Hobnsbehn
tivating Jand, steam englnefor, T. Cooper
tivator, W. T. M. Brunnemer.
tivator, R. Fran en.......
Lvuu}r. M. Weber..... o018
Cup. See Latber ¢ [L
Curblng, metallic, I Landis
Cutter. See Corn stubble outter.”
Danger signal, O. T. Wood.... ....oovvennnnen
Dental disk bolder, W. F ‘Wooster

Denvté,illj electrlcally opel

er.
Dental implem ents
rating. O H & A F.
Derailing switcb, E. Samuel
Derailing switch’and slnnnl E. Samuel.
Digger. See Post hole digger. Potato digger.
Dlstllllnz and aerating apparatus, water, J. H

.................... 412

......................... X

Door check and closer, pneumatic, J. 8. Sbrnw- 525
O 4 s o 00000 w0108 o oige sisioabisessast'sta .. B34,

Door lock. Gredell & Paden.. ,560

Dowel setting machine, Foster & Sippel. . .. 534,556

Drier. See Sanddrier.

Drier, W. . Jobbips..............

Drill. See Rock drill.

Dust collec r, L. O. Stevens

Dye. blue disazo, R Pa anini

Electrlc light switch. H. W. Lawrence
Electric line work, tower wagon for, J. H. Léon-
Electric machine, m agneto, H. J. Smith..
Electrical alarm or bufl Atwood & Aylswonh
Electrical conductor, Atwood & Aylsworth........ 534,596
Elevator. See Water and sand elevator.

Elevator, L. A. Corron.

Elevator. T. Tresl. . 0o
Elevat ors, automatic saf
Endgate iastener, W. Walkel

Engine. See Dental engine. Gns enzlne. Pump-
ing engine
Engine, Davis & Bnrton 5
Envelope, E. 8. Van tesecccasiass §31458
nve g

ope t.brendlng macbine 8.P. Denlson
Excavamng machine, G. W. lt
Fabric piling machine, J. B. O'B y ...............
Fabrics, machine for Inserting tbreads into
woven, B. MOrri8... w..coiieivescsscisanns
Fan electrlc rouu‘y and revolubie air circulating,
Gole % . 534,481

Fenee, 3
i, 1oter a and bm W. 0.
Fillng case, L. K, Oppenbelmer.
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Filter, G. Descam . 534,498
Fire extinguisher, Meyrose & Bradley . 534,480
Fireproof ﬂoor. F. von Emperger . 534,432
Fioor clamp, W. G, Wall . 534,500
Fiy frame, C. Whitaker . 634386
Flypaper, stlcky. 0. . 534,457
Fly screen, Deacon & Lotepelch ...... n&m
Fodder cutlng mnchlne . G. Landes. 5
Folding chair, H. Ev 534,601
let cleanlnn nnd pollshlng macbine, J. H. 4207
Furnace. Sec Boiler or other furnace. Oxidizing
furnace. Regenerative furnace. Smokecon=
suming furnace.
Furnace roof, J. E, Bott.......... tetesercccnsnaneasee 534.252
Furniture brace,J. E. Summers . 534,580
Gauge. See Saw bench gauge
Gameapparatus. E. H. Hyde. 534,476
Garden rake,J. North . 634,219
Gas en gine. (. J, Weber, 634,364
Gas mmrt ch argine appa 534,422
A .J. Barnwell 534,642
G-erawr. E. P. Waggoner. . 534,459
Glass, machine for manufacturing wire, bregg &
Stouﬂer . 634,201
Governor, F. .. 34,670
Gradm%n n cldltchlmz apparntus. E. P Fox. . bad,h03
Grain binder, M. Eane....... . 534,267
Gvramopbone, E. Berliner . b34,b48
Grinding machine, cutlery boister, A. Johuston. . 634,356
Gun, mmznzme B. F. Pettit 534,516
ammock, R, C. Funke 634.622
Harrow, H. Wagner 534,306
Harrow tooth fasten 634,567
Harvester, P. Bar ber .. 534,366
Harvester, corn,C. J. Ske 534,626
rvester knife nder. G. H. Fowler. 534,470
Eelln‘tlrest. G. l‘i ........ e FStk 534,682
oisting machine power gearing, F. Strecken-
bach . 634,294
Hook snd eye, C. B, Halloweli. .. 634,436
Hook and eye, A.Prym........... .. 534,376
Hoop fastener, barrel, J. Leach.. .. 534,270
Horse shield, L. A. DOWDS................ | 534,429
Hose leak stop or jacket, A.G. Pa.rkhurst . 534,280
Indieo white, artificial, K. He 634,
njector, Trix & Desmond.. 534,304
roning board, G. H. Ashwort 534,
Joint lock telacouc C. C. Fro| 534,434
Keyring, J. C larbaum..... 534,
Kiln. See lee kl)n.
Kiln, C. F. Kaul 534,509
Knife. See Cboppina knife.
Knife or fork bandles, macblne for grinding and
polishing, A, JOhDBIOD.....ovvviniieiirensieeiens 3%
Knitting machine atopplug device, C. W. Kutz.... 53,334
Lace ree, C. A. Precbtel 283

Ladder, extenulohn atep, A. A. Bowser. .

JamE . Billingham...o....ovees e

Latcb and lock, comblned N. H. Colwell...534,496, 534,648
Latb, sheathing M C. Nichols ,671.
Lathe tool holder. . 8. Marti 584,618
Lather cup, W. N. Lawrence. 531,268
Lawn sprinkler, J. B. Fellows 534,326
Leak protector for vessels, M. den 634,611
Leather loops, machine for making, F.J Bring-

DRI 55755 0 5 000 0/0ip smn0 2.0 550300 .. 534,465
[evel, splrlthJ A. Trnut .. 554,303
Lifer: .. 534,275
.Atter, . E. Armstrong .. 954,490
Lime ki ln (3 . 534,451
Llquors, prod on of alcoholic, Lugo & Jackson 634,400
bocg. ’Seek Book lock. Door lock. Joint lock.

eal
Lock,J.T. Marlin.........c.coiivennnnnnee . 634278
Lock and lntch combined, U. D. Mihilis .. 534,276
Loom toose reed motion, W. M 534,616
Loow temple. T. Sykes..... 534,631
Lubricator, Wible & Presse 534,691
Manicuring lmplement a.A. 584,500
Mast or spar, W. E. L . B30T
Mast, sap r, etc., for snllmz vessels, W. E. Lewis.. 584,398

Measure for draugm.lng drean skirts, D. L. Brown 634.857
Metal mixing device, moiten, G. N. Sceets. .5.'“.3"7 634370
Mlngﬂal uubatnnces, se parntlng npplru.un for,

i laa,xmm
Mining machine, ¢ 0 Pa.lmer Qoo00D . 534,34
Moulding machine. P. F. Walstr o
Motﬂd%m mﬂchlne post or snde spring, 8.3

!

Music leaf turner, E 8. Skelt:
Muslcnl instrument, D. Fltler
0il s.g ?In hyamcorbon

Ophtbhalm Iustrument

Oven, baker’s, E. Schilg.............
Oxidizing furnace. 8. L. Pries
Oxygen and bydrogen by e)ec;.rolysls. apparams

tor production of, P. Garut. . 534,250
P , 8ilkk or thread. J. P. Fraley &
ing, Platts & Lowth g
ac) ml:. pistonrod, L. H. Q s
Padlock, permutntlon. H. Wagner DH
3nl|, pan, etc., T. D. Brown. ...... &.ﬂﬁ
Paperbag macbine, M. F, Connors.. 813
Paper bag machine, Lorenz & Clauss 534,512
Pea sbelling machine, G. Dunckley. 534,
Photograpbic shutter, F. Kelley.
Pbotograpbic shutter, F. .I. "Matbein
Pick and shovel, combination, T. & J. Cummings. 534,321
Pipe. See Water or gas pipe. 534,430

pe connection, steam heatmg. J.Emerson.
laning macbine, J. N G

lanter drop mecbamsm, corn, J.C. Courtn
astic material

from. H

Pl ow, rotary, A. Mechwart ......
Po lishing machine, A. Jolmsr.on
Post hole digger, J. W. B
Potato digger, P.
Pottery, machine for forml

elejcieck]

0g, OIDPBO!
Preservlugtruit etce., E A. H
See Baling

534
Press. Eress. Prlnnng pres
Printing mac| 11ue. H. Cottrel . 634427
rinting 5 'I‘oye ~534, 2%. 634,209
Printing macl bine carrier devrce, W.H.R. Toye 684 301
Printing press, W. R. To FXTR m
rinting press, web, W. H.

ectile, C. J. Stuart -
rLuuu images onto distant bodies, apparatus
or, Sco:.t

T
Purop. self—mensurlnn. S k. Bowser..
Pumping& engine, caloric or hot air U G. Lee
Pamping engine. steam, J. McGra th.

otechnic cc . Gerbard
Raflway, conduit electric, 0. Cohen.
al
a
al

<
-

way. conduit electric, A, Rosenholz. .
way, conduit electric, W. Simon......
way slgnalmz npgarntus. W. H. Wnls 5
'way spik:

way switc:
way system, conduit ele

Ra
Ra

Rall
Ral
ber!

lake e Gorden rake
Ramming sent. Gunn & Banfor
teel. See Lacereel,
Reflector, arc lamp, C.

Rerenerative furnace,

rd
‘Wire cloth reel.
i Blomens.. .

. R. B. Wardin
Riveting' machine, J. L Smith..
Road making and repalrlng mncblne. O.B. Moats 534 339
Rock drill, T. J. M b
Rock drill tripod, 'l‘.
Rod coupling, E. M.
Rolling pln olff & Flnfrock
Rope cnrrler. fall, 8. A Coone;

Rowlock K. Scu der. 534,524
Sack holder . Moon. . 534,

Sand drier, L'e ‘Atwood. .. 534,401
Sash fastener, W. M. Mool 534,341

Saw bench gage, H. L. Welnedel
Saw filing machine, R. Bauer..

aw setting machine, R Bauer..

aw setting machine, P..Pry! . 534,400
Scaffold, self—standinu B. P.I . 534,27,

cale, computlng. Sm th .lr ....... . 534483

cale, price and weighing, D. . 534,454

craper, self-loading earth, B ox'....... . 534,27
Scraper, wheeied dumplng, Deevy & Bunnell..... 534,324

Screen. See FI;
eal lock, J. A. Upshur..

Seed drill, G. W. Tucker.
Sewer trap, Krowl & Wal
Shnde fasteners, machine for waking, A. W. 634468

acreen.

rrier
Sbnrpenlna macbine, disk. C. H. (iree;
Sbearing tool for rods and bolts, J. C. Hogg
Shelving, Wagner & Liesenhoff
Shirt waist, Cologne & Nichols...

Shutter or bliud, awning, A. Schmitt . 634,528
Shuttle and shuttie-actuating mechanism, W. H.

ann, .. 534,263
Signal. Bee Danger eignal.
Signaling nppnratus, electric, J. D Pﬂce 534,406
Signaling system, W. Deccow. ,364
Slphon or vessel Jor aerated liqui 634,662

Sirups, manufacture of, I. A. 8 anton
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