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with electrodes which wholly consist of metals
who3e illuminating-vapors form a linear spec-
trum of wholly or about wholly chemical rays
which are specially adapted for the treatment of
skin diseases, for telegraphic and photographic
purposes, etc. To prevent the melting of these
electrodes, they may be cooled in the usual
way. Means are provided to permit the pass-
age of the ultra-violet rays. The rays pass
through the windows or lenses of the casing
to the object to be treated.

SAFETY-BUCKLE.—A. ENGLERTH and H.
ScHUETT, Chicago, Ill. The improvement of
these inventors resides in a buckle adapted for
attachment to a riding-saddle for the purpose
of connfcting a stirrup-strap thereto in a way
to- retain the strap on the saddle under nor-
mal conditions of use, but when the rider is
thrown the pull of the strap in an abnormal
direction operates to open the buckle and auto-
matically release the stirrup and strap.

NoTe.—Copies of any of these patents will be
furnished by Munn & Co. for ten cents each.
Please state the namz of the patectee, title of
the invention. and date of this paper.
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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our information and not for publication.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 page or number of Question.

Inquiries not answered in reasonable time should be

repeated; correspondents will bear in mind that’
some answers require not a little research, and, :
though we endeavor to reply to all either by -
each must take:

letter or in this department,
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without remuneration.
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price.
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(9210) E. E. H. says: Can you give

‘me any information in regard to vaporization

will tind inquiries for certain classes of articles .

numbered in consecutive order. If you manu-

facture these goods write us at once and we will © ,q1q4 get the information?

gend you the name and address of the party desir-
ing thewnformation. in every case it is neces=
sary to give the number of the inquiry.

MUNN & CO.

Marine Iron Works. Chicago. Catalogue free.

Metal and glass polish for sale. Valentine G. 8hef-
field, 54 Lawrence Street, New York City.
AUTO0S.—Duryea Power Co., Reading, Pa.

Inauiry Neo. 4719.—For machines for cutting
1 rble cubes for mosaic tiling.

* C. 8.” Metal Polish. Indianapolis. Samples free.
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Inquiry No. 47:220.—For manufacturers of small - in the tables referred to above for alcohol.

straight wrencoes.
Forbridge erecting engines. J. S. Mundy, Newark, N.J.

Inquiry No. 4721.—For a small machine to carry
in kit of tools for cutting key seats in shafting.

Handle & Spoke Mchy. Ober Mfg. Co., 10 Bell St.,
Chagrin Falls, O.

Tnquiry No. 4722.—For varties who can manufac-
ture a drop-forged saw tooth.

Send for acopyof **Dies and Die Making ;" §1, post
paid. J. L. Lucas, Bridgeport. Conn.

Inquiry No. 4723.—For
straightening machine.

Mechanics’ Tools and materials. Net price catalogue
Geo. S. Comstock, Mechanicsburg, Pa.

Inguiry No. 4724.—For manufacturers of ma-
chinery for canning factories.

Sawmill machinery and outfits manufactured by the
Lane Mfg. Co.. Box 13, Montpelier, Vt.

Tnguiry No. 4723.—For macufacturers of steel
mtlls and spindles for cutting cut glass.

American inventions negotiated in Europe, Felix
Hamburzer, Equitable Building, Berlin, Germany.

Inquiry No. 4726.—For manufacturers of toys
and novelties.

Let me sell your patent. 1 have buyers waiting.
Charles A. Scott, Granite Building, Rochester, N. Y.

ln?nlry No, 49727.—For makers of experimental
supplies such as brass strips, aluminium wire, tin foil,
ete.

Inventions developed and perfected. Designing and
machine work. Garvin Machine Co., 149 Varick, cor.
Spring Sts.,, N. Y.

Tnquiry No. 4728,—For dealers in miniature elec-
tric bulbs of two or three candle power.

a small-sized wire-

The largest manufacturer in the world of merry-go-

and terms write to C. W. Parker, Abilene, Kan.

Inquiry No. 4729.—For manufacturers of pat-
terns, chisels and gauges.

Empire Brass Works, 106 E. 129th Street, New York.

~immedijately after

I

rounds, shooting galleries and hand organs. For prices : from perbaps 1,500 or 1,600 deg.

-ing to the mixture, to over 2,400 deg.

of alcohol and kerosene? Or can you tell
me of any book or publication in which 1
A. In reply to
your question regarding the vaporization of
alcobol and kerosene, we would say that you
will find a very complete statement about
alcohol in the *“Tables of the Properties of
Saturated Steam and Otber Vapors,” by C. H.
Peatody ; price $1.00 postpaid. Kerosene is
not a single chemical substance like alcobol,

but is a mixture of a large number of dif—f
ferent hydro-carbons which are vaporized at:
temperatures and which obey dif--
-ferent laws.

different
It is therefore impossible to give
for it information similar to that contained

(9211) L. A. 1. says. Suppose you take
a steel cylinder and completely fill it with
a mixture of air and gas under pressure, say,
40 pounds per square inch, similar to the
mixture in a cylinder of an ordinary gaso-
line engine just before ignition. Now suppose
the mixture is exploded by an electric spark.
What would be the temperature and pressure
the

cooled to the original temperature?
line engines? How much is the average M. E.

P. generally found in, gasoline engines—that
is, bow many pounds per square inch? A.

“Replying to your inquiry we would say that

it is impossible to accurately estimate the
temperature in the cylinder of a gasoline en-
gine after ignition without knowing the exact
amount of gasoline consumed. One pound of
gasoline, when completely burned, will gener-
ate about 20,000 British thermal units, and
each B. T. U. will heat each pound of the
products of combustion, if there is no heat
lost by radiation, about four degrees. At
atmospheric pressure, about thirteen cubic
feet of air weighs one pound. From this you
may be able to get some idea of the tempera-
ture which is possible when the gasoline is
burned.
ture of the flame in the cylinder may vary

The

. pressure is increased in the same ratio as the

s

N. Y., have exceptional facilities for manufacuring any :

article requiring machine shop and plating room.

Inguiry No. 4730.—For makers of well drilling
machinery that will drill from 1,000 to 3,000 feet 1n all
kinds of material.

The celebrated * Hornsby-Akroyd ” Patent Safety Oil
Engine is built by the De La Vergne Refrigerating Ma-
chine Company. Foct of East 133th Street, New York.

Ingniry No. 4731.—For manufacturers of malle-
able iron castings.

Contract manufacturers of hardware specialties, ma-
chinery, stampings, dies, tools, etc. EXcellent market-
g connections. Edmonds-Metzel Mfg. Co., Chicago.

Inguiry No. 4732.—For makers of routing wma. !
. tion on this subject.

chinery, engraving machinery tor metal engraving and
small motor-driven grinding muchines.

Manufacturers of patent articles, dies, metal stamp- :

4 _your answer to my previous questions, I beg
ery and toois. Quadriza Manufacturing Company, 18 -

ing, screw machine work. bardware specialties, machin-

South Canal Street, (‘aicago.

Inguiry No. 4. 33.—For makers of the Sain knit-
ting machinery.

$2" Send for new and complete catalogue of Scientific
and other Books for sale by Munn & Co.. 361 Broadway
New York. Freeon application.

Tnquiry No. 4934.—For manufacturers of good,
creap fountain pens.

Inquiry Ne., 4735.—For manufacturers of house-
hold noveities.

Inguiry No. 4736.—For makers of smokinz pipes.

Inguiry No. 4937.—For umhrella makers who
make umbrella handles from cherry trees.

Inouit Neo. 4738.—For the makers of the Ne
Plus Ultra typewriter papers.

Inquiry No. 4739.—For office specialties of all
kinds.

*nquiry No. 4740.—For makers of hot air bal-
loons.

Ingiury No. 4741.—For machinery for making
cement.

Inquiry No. 4742.—For a second-hand clay filter-
ing machine for use in factories.

Inquiry No. 4v43.—For makers of brass and
wrought steel teaspoons.

Inquiry No. 4Y44.-For dealers insurgeons’sup-
plies in the United States,

absolute temperature; after the temperature
lowered to the original temperature, the
pressure would be slightly less than it was
before combustion took place, because the hy-
drogen which forms a part of the gasoline
would burn out some of the oxygen, forming
steam which would condense. The carbon, the
otber constituent of the gasoline, burns the
CO which occupies the same space as the oxy-
gen consumed. Indicator cards are frequently
taken on gasoline engines, but the M. E. P.
varies very greatly. “Gas Engines,”
Clerk, price $2.00, and

will give you a great deal of valuable informa- '

(9212) 1I. L. says: Thanking you for
to submit some more to you. Does an eel
have two hearts, and, if so, how many times
per minute does each beat? If not, is there
any living organism baving two or more hearts,
and, if so, what is the respective number of
beats per second of each? Has lightning any
real width, and, if so, what is it? What is
the apparent width? Does it have any shape,
that is, the cross section of a stroke? What
is the length of an average stroke? Of an
extreme one? Of a short one? What is the
actual mechanical power in lightning? That
is, if we transformed the high pressure of an
ordinary stroke of lightning down to a low
pressure, raising, of course, the amperage as
we decreased the voltage, grant that there is
no loss of current in transforming, would the
current that we got have any power to decom-
pose water or run a motor to any appreciable
extent ? Is there such a thing as ‘“ball
lightning,” and if so, what are the known
facts concerning 1t? Has it, if a reality, been
produced artificially ; and, if so, bow? Is the
cause of thunder known® If so, what is it?
If not, what is the most probable theory?

e

explosion and what.
. would be the pressure after the cylinder had:
Are indi-:
ccator cards ever taken from cylinders of gaso-.

Our judgment is that the tempera- !

F., accord--

by D.,
“Gas and Petroleum -
Engines,” by William Robinson, price $5.50,:

—

‘What about ‘“the air rushing into the vacuum”
theory? What are the weak points in this
theory? Has thunder been known to kill ducks
or chickens n the shell? Does thunder curdle’
or sour milk, and, if so, why? What is the
largest number of people ever carried in one
day by the B. R. T. railway system? On-.
what day were they carried? Do you consider
the cycle the equal of any other
motorcycle? Do you consider it the best?:
;Do you consider the automobile a reli-
i able automobile for ordinary usage? If a per-.
fect vacuum is a perfect non-conductor of:
electricity, why can’t an induction coil' be in-,
sulated by being ‘‘jacketed” in a vacuum tube?’
If silver is 100, what is the electrical con--
ducting power of glass when heated? 1 have
‘an induction coil wound with Nos. 14 and 36
wire. What amperage and voltage should 1
Iglve it? It is a large coil, and I think it was:
] made from plans in one of your SUPPLEMENTS.

If you could tell me which SUPPLEMENT it was,'
I would like to get it. It gives ordinarily 14-;
inch spark. Is radium a metal? What is the:
numerical radio-activity of radium, polonlum,i
actinium, and uranium? What is a good book :
treating of Geissler tubes and of ﬂuorescence?i
A. Your questions about lightning have no
exact answers, as any can see. No two flashes
are necessarily alike. The distance from the
cloud to the earth, or rather the resistance be-
tween them, determines the intensity of the
flash discharge, and so all the quantities you
ask for. We know nothing at all about the
actual mechanical power of lightning. We
may surmise about it, but there is no basis
in actual fact for the surmise. It has power
enough to split trees, etc., which would re.
quire many horse power. Ball lightning is ad--
mitted by most to be a reality. Little else
is known about it. Thunder is the concussion:
of the air as it closes up after the discharge:
bas taken place. We do not know whether it:
bas killed ducks or not. Milk is usually found'
sour the morning afer a thunder storm. We
cannot explain why. As it is impossible to
produce a perfect vacuum, it is not clear
how you would put an induction coil into a
perfect vacuum. It is still more obscure how
you could carry the wire into the vacuum to
bring out the discharge of the coil. The
specific resistance of glass at 20 deg. C. is
given by Thompson as 91 followed by 18.
cipbers, and at 200 deg. C. as 227 followed .
by 11 cipbers. The resistance for silver is:
1.492 annealed, and 1.620 bard. You can;
change this to silver 100 in each case. You
do not specify the kind of silver you have in
mind, and we leave the calculation for the
1 case in hand to yourself. The coil you have,
giving an inch and a half spark, is described
in the SuPPLEMENT, No. 160, which we furnish
for 10 cents. As you desire to get the paper,
you will find all needed instruction and in-
formation therein regarding the use of the
coil. Radium is supposed to be a metal allied
to uranium. The radio-activity of various
degrees ranges from small powers up to several
hundred thousand. Geissler tubes are not
specifically treated in any separate book. Any
good book on electricity gives enough regard.
iing them. Try Thompson’s ‘“Elementary Les-
sons,” which we send for $1.40 by mail. We
have no information relating to eels. Answers
to this and your other questions can be given
for a fee of $10.

(9213) L. S. asks: I have eight car-
- bon cylinder cells and use sal-ammoniac solu-
‘tion for lighting a few miniature lamps, but
ithe lamps are cnly bright a few minutes.
| Whbat formula could I use in the carbon
cylinder cells so the lights should burn bright
for about one-half bour at a time? A. We
would advise that the sal-ammoniac battery is
not adapted to lighting an electric lamp. If
used constantly it soon falls off in current,
as you bave observed. A steady service will
soon destroy the battery. The Edison-Lalande

cell, using about twice as many as of the
Leclanche, will give much better satisfaction.
(9214) G. A. V. B. says: Can you give

me any information in regard to making brick
from cement and sand or cement, sand, and
lime? How will cost compare with burned
. clay brick, also are they as durable and de-

; sirable as common clay brick? How much sand
and cement are required per 1,000, and propor-
“tion of same? How are cementine houses con.
, structed, and are they more costly than lum-
! ber houses? I understand there are a great
many in California. What are the best propor-
Jltions for making cement for walls of bouses?
: What kind of cement is generally used for all
‘ these different kinds of work—Portland or
Rosendale? A. In reply to your inquiry re-
_!garding the making of brick from cement and
Isand, or from cement, sand, and lime, we
would say that, as a rule, the cost of such
brick will exceed the cost of burned clay brick.
For some purposes, however, such bricks have
been successfully used, especially for pave-
ment purposes, where the wear is not too
heavy. For sidewalk pavements, if properly
made, cement and sand brick are very durable,
and are preferable to common clay brick.
They should be made of the best Portland ce-
ment, clean, sharp sand, and finely broken
stone or some other bard and durable material.
The best proportion of these ingredients will
vary somewhat with the character of the ce-
ment, sand, and stone. A good average pro-
portion, however, is one part of cement, three
parts of sand, five parts of broken stone. If
Rosendale cement is used, the mixture should
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~wiil fade, and some will not.

be a trifle richer in cement, and the bricks
will not be nearly so durable. They will,
however, be less expensive. Cement houses are
made by filling in the space between témporary
planking, which is constructed so as to form
a box, with concrete, the width of this box
being equal to the desired thickness of the
walls, After the concrete has set, the tem-
porary woodwork is removed and placed higher
up, so that more concrete may be filled in. Two
or three feet is added to the walls in this
way at a time until they are carried to the
desired beight. Both Rosendale and Portland
cements are used for this purpose, but Portland
cement is much more durable and decidedly
preferable. The proportion for the concrete
for such houses is substantially the same as
that given above for paving brick. The cost
of these houses usually exceeds that of ordi-
nary frame houses. They are, however, more

. substantial.

(9215) C. D. J. writes: I have read
with some interest query 9036, A. W., June 6;
9086, A. M. W., July 11, and 9184, 8. R,
September 26, regarding the purple coloration
of glass. 1 suppose window glass is the only
kind referred to, because it is the only kind
1 have ever seen the discoloration, or color-

- ation as you might call it, in. I am a window-

glass worker, and have been for twenty years,
and bhave the tradition of several generations
before, and faded or discolored glass has always
been the bane of the window-glass industry.
There is no known cause, and one known
remedy—that of reannealing it. 1 can show
you glass made ninety years ago in the Cats-
kills, using wood fire to melt, and making the
glass with sand, slaked lime, and potash made
from ashes; one light of glass as clear as the
day made, the other has the coloration. I can
show you glass made in 1903 in Indiana, with
natural gas; glass made with sand, carbonate
of soda, sulphate of soda, and raw lime. One
is faded, the otber not, and this bas always
been the way in high altitudes, in low, in hot
and cold. We have tried all kinds of ex-

' periments to overcome this; different kinds of

fuel. Our mix we cannot change much. That is
practically the same as it has been for years.
We bave dipped our glass in the different
acids without any seeming difference; some
If the SCIEN-
TIFIC AMERICAN or any of its correspondents
could suggest something to overcome this, it
would be a great boon.

(9216) F. H. asks: 1. Kindly let
me know the operation of a Crookes tube. My
understanding is that the platinum terminal
is the anode and connected to the positive side
of the generator and the concave aluminium
terminal to the negative side. If the current
travels as claimed from the positive to the
negative, why does it leap from the aluminium
to the platinum, which acts as a target? A.
The platinum terminal is the anode of an
X-ray tube. From the negative terminal or
cathode the stream of particles proceeds which
bombard the anode and produce the rays. We
do not see that this is connected with the
direction in which a current flows through a
conductor. The streaming is from the cathode.
The current may be in the opposite direction.
However, the direction of a current is en-
tirely conventional. We speak of it as from
plus to minus. Who knows that it is so?
It is as conventional as to shake bands with
the right hand, or to call the north pole of a
magnet plus. 2. Also the action of the auxil-
iary tube of a Crookes in connection with X-
ray work to adjust the vacuum—how the
vacuum is raised and lowered, as well as kept
stationary; what connections are made to the
auxiliary, when to raise and to lower the
vacuum. A. 'The vacuum of an X-ray tube is
lowered by heating the chemical in the auxil-
iary tube and driving some of it as a vapor
into the larger tube. This is absorbed again,
and the vacuum rises. Before the tube will
work properly the vacuum must be lowered
again. The connections are variously made
for different tubes. The maker furnishes the
proper directions with his tube.

(9217) Mrs. W. C., who inquires for
names and addresses of bell founders, should
give us full address, as we only answer queries
of this nature by mail.

(9218) F. M. W. says: Lawrence,
Mich., is a town of 800 population, and has
voted lights and water-works. A proposition
bas been received of a cold process gasoline
plant for gas lighting and heating. What do
you think of its practicability and expense for
this size town? What would be an average
price for gas per 1,000 cubic feet in cities? As
compared with electricity, what do you think
the expense would be? A. The gasoline and air
“vapor gas” is in general use in country
houses and in villages. There is no objection
to its use save the possibility of condensation
of the vapor in the pipes in very cold weather,
which is not serious with good management in
laying out ibe pipe work. If the company is
responsible, they may guarantee this. For
heating purposes, coal is the cheaper and
safer to manage. Illuminating gas costs in
large cities about $1 per 1,000 cubic feet, and
in small towns from $1.50 to $2 per 1,000
cubic fest. We advise that the gasoline sys-
tem is practical and the cheapest for your
town. Electrical lighting will be very expen:
sive on a small scale,

(9219) B. K. D. asks: 1. Will you
please tell me whether the induction on a
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