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(3812) ** Unscientific American” says:
Wili you please state in your paper the difference be-
tween a copper flue, copper pipe, copper tube? A. The
only differenceis in their use, each kmd being made
for aspecial line of trada. Copper flues are made of
sizes and thickness for boiler flues and designated by
their outside diameter. Copper pipe ismadeto the out-
side gauge of iron pipe and thick enough to take iron
pipe threads and designated by the nominal inside
diameter. Copper tubes and tubing embrace a great
variety of sizes and thicknesses usual in tradc and gen-
erally desigmated by their outside diameter.

(3813) . A. R. writes : A wnan has been
working at electrotyping during the past'three years; he
handles considerable plumbago, bluestone, and iron
rust, the bluestone being a solution in water. His
hands are black and have been so for years. Can you

give me a receipt for something that will clean them ?: %" ™ Lo
‘trician? What is his work ? Does he haveto go to

A. Possibly some modification of a tattoo removing
process might be applicable. Such is described in our
SUPPLEMENT, Nos. 695 and 722, There is always dan-
ger to be apprehended in severe treatment applied to
such large areas of skin surface.

(3314) (. B. M. asks what rule to use to
wind a dynamo to obtain a certain number of volts and
amperes. How to wind a motor to obtain the best re-
sults from a given number of volts and amperes, as
six volts twelve amperes, twelve volts six amperes. Is
four volts eight amperes as useful for power, as, eight
volts four amperes? How many amperes can be safely
carried through No. 14, 16, 18, 20 respectively ? A. As
the length of wire on the armature is mainly concerned
controlling in the generation of the current, the first
question to be settled in planning a dynamo is the
voltage of the current to be generated. In the best dy-
namostwo feet of active wire are allowed per volt.
Having determined the amount of wire required for the
armature to produce the specified voltage, the next
question to be determined is that of the current. The
wire selected must be of sufficient size to carry the cur-
rent without being unduly heated. The next step is to
plan the armature, which must be of sufficient length
and diameter to hold the wire. It is desirable to limit
the depth of the winding so that the iron core of the
armature shall not be too far from the polar extremi-
ties of the field magnet. The winding should be di-
vided up into as many coils as cocvenient. After hav-
ing constructed the armature with a suitable commuta-
tor, the iron part of the field magnet should be made in
such a manner as to inclose the armature, leaving air
spaces between the poles equal to about one-third the
diameter of the armature. The field magnet should be
constructed so asto permit of using interchangeable
coils. Fora shunt machine the field magnet should
haveabout fourteen times the resistance of the arma-
ture. The amperage of a machine is determined by
dividing the E.M.F. by the resistance. It will there-
fore be seen thatif a large current is required, the re-
sistance of the machine must be very low.
ing a motor, the same general rules should be followed,
and the total resistance of the machine required to se-
cure acertain power from a given current is determined
by Ohm’s law, the basis of the calculation being that it

In design=:

water. 3. Tell me in what number of the SCIENTIFIC
AMERICAN or SUPPLEMENT 1 cau find directivns for
making a common plunge batterywith glass or wooden
cells. A. Youwilh find a large plunging battery de-
scribed in SUPPLEMENT, No. 792. 4. Please tell me
what eiements were discovered since 1886 and who are
the discoverers ? A. None have been definitely dis-
covered and identified as elements. The work of
Crookes, Von Welsbach, De Boisbaudran and others in
the direction of 1dentifying new elements have had no
very definite resuit in the period named. Norwegium,
holmium, thulium and many doubtful oxides from the
minerals eamarskite, gadolinite, etc., cannot be allowed
to figure as authentic discoveries of clements. There
are still left about twenty bianks in Mendelejeff's table
to be filled possibly by newly discovered elements.

(3818) M. E. W, writes: I am thinking

of being an electrician. What is the salary of an elec-

college or can he not study as an apprentice ? What
would be the best studies to take while at school ? A.
The salaries of electricians vary from $4 to $40 a week.
The work required of him is according to his ability.
Some parties who only run electric lines call themselves
electricians. Others are able to go into the most intri-
cate calculations. [f you expect to be an electrician
and not anelectrical engineer, you can probably gain
the necessary knowledge by studying as an appren-
tice. At school you should study mathematics, physics
and chemistry, and if there is a course in electricity,
obviously you should take that.

(3819) E. F. B. asks what the surface
maasure would be to 1,000 feet elevation, also what the
elevation would be to 79 miles surface measure for
vision. A. In round numbers the poesible range of
vision for an observer 1,000 feet elevation for an ob-
ject on the surfaceof the earth, and allowing for refrac-
tion, is 48 miles. For 79 miles range the necessary ele-
vation, allowing for refraction, is 2,680 feet. Not allow-
ing for refraction, for 1,000 feet clevation we havea
range of 4414 miles, and for 79 miles a necessary eleva-
tion of 3,180 feet. All this applies to objects on the sur-
face, and is of course subject to limitations of eyesight,
ciearness of atmosphere, power of telescope, ctc.

(3820) F. C. &.—To remove fruit stains

from table linen moisten with dilute sulphuric acid
and then rub with aqueous solution of sulphite or hy-
posulphite of sgoda in watel.

(3821) Index.—In regard to the solidifi-
cation of potatoes the process is not patented and is
said to be as follows: Make a solution of 4 parts of sul-
phuric acid in 50 parts of water. Treat peeled potatoes
with this solution for thirty-six hours. Dry the mass
between blotting paper and subject to great pressure.
By using very strong pressure, billiard balls have been
made closely resewnbling ivory. The material can be
carved and doubtless could beused for the larger types.
‘We have had no practical experience with this receipt

| or the substance described.

~would berequired to lighta two candle incandescent ;

requires746 watts for a horse power,a watt being a:

volt multiplied into an ampere. Itis impossible with-
in the limits of an ordinary reply in Notes and Queries
to furnish you with the full information desired. We
thereforerefer you to Sloane’s ** Arithmetic of Electri-
city,” §1; Hering’s *Dynamo Electric Machines,"’ price
$2.50; Hering's ** Magnet Winding,” price $1.25; and
“The Electromagnet,” by Silvanus P. Thompson,
price $6, all of which we can gend you by mail. Nos.
14, 16, 18, and 20 copper wire would carry respectively
64, 4, 25 and 1'6 amperes.

(3815) M. H. C. asks: 1. Is the current
from a primary cell proportional to the surface of the
elements exposed to the solution ? A. Nearly. 2. In
a carbon zinc cell, why is the exposed surface of the
carbon so in excess to that of the zinc? A. Depolari-
zation of a battery depends to a large extent upon the
carbon surface. If it islargein proportion to the size

of the zinc, it is more effective than it is when smaller. :

3. Are electric street trailers ever lighted by an incan-
descent system conbected with the circuit of the motor ?
A. 1t is common to light electric street cars by the cur-
rent derived from the power system. We do not know
that the light has ever been appiied to the trailer.
What causes the armature (of a dynamo) to require
more power in turning than a fly wheel of the same
weight ? A. The turning of any conductor in a magnetic
field is always at the expense of considerable cnergy.

(3816) . F. A. asks: 1. How long does

it take to make the vacuum in- the incandeseent electric
lamps ? A. From one {o several hours. 2. Does the air
pump which is used for this purpose cost a great deal
morethana good piston air pump ? A. A Geisleror
Sprengel air pump costs about $50. 3. Is there any dif-
ference between an air pump and a vacuum pump ? A.
No. 4. What is the ratio of relative brightness ueed in
classifying the stars into their ditferent magnitudes ?
A. The accepted light ratio of star magnitudes is 2512
and 0°3981—i. e., a star of the first magnitude is 2:512
times greater than a star of the second magnitude, and
a star of the second magnitude is 03981 the light ratio
of one of the first magnitude, and so on through the
series.

3817) M. R. asks: 1. Can refuse arc
light carbons be used in place of square carbons
in a battery, and does a rod with the same amount
of surface exposed as a square carbon give the
same intensity of current  Also tell me how to fasten
same to a brass connection post. A. Electric light
carbons may be uscd in a battery, but if they are
coppered, the copper must be removed. Tais can be
done by dipping them in nitric acid. After this
treatment the carbons should be thoroughly washed
and dried, and about one inch of one end of each rod
should be heated and soaked with parafiin. These ends
can now be electroplated with copper and soldered to
the wire consectiong, or they may be soldered together
side by side or fastened together by means of lead cast
around their upper ends. The round rod is ar excel-
lent form for the purpose. 2, Tell me how to make a
white 1nk to write on a dark background. A. For
white ink u:e barytes or Chinese white and a little gum

(3822) W. B. 8. asks for the voltage and

resistance of a Fuller battery, and how many cells

lamp, a three candle and four candle. A. The voltage
is about1'90 when in good condition. The resistance
will depend on size; 14 ohm would be a fair average.
Allow one cell to a candle power.

(3823) W. E. S. says: Three men are to
lift a timber 18 feet long, weighing 200 pounds,and each
to sustain one-third the weight, One to lift from the
end and the two others to support their end by means
of a cross bar. How far from the end must the two
men place the cross bar to bear two-thirds the weight ?
A. The cross bar should be placed 434 feet from the end
of thetimber for three men to carry it with even load.

(3824) J. K. asks how to solder metal
to glass. A. We give you the following from the
* Scientific American Cyclopedia of Receipts, Notes
and Queries: * ** Cover the glass with a thin layer of
platinum, by brushing a neutral chloride of platinum
mixed with essential oil of camomile. The oilisslowly

" evaporated by heat, and when the vapor ceases to be

given off, the temperature of the glass israised to a red
heat.

The article to be attached can
be secured by electro soldering, or by means of soft
solder applied in the usual way to the coppered glass.”

(3825) J. L. says: 1. Lately I was vul-
canizing Indiarubber ina Hay's vulcanizer. The safety
point is about 330° temperature, but it got upto about
390. I immediately shut off the gas and opened the
window, when somebody said that it would be danger-
ous to do so. Now, would the act of raising that
window have any effect upon the vulcanizer or the
contents? A. We can see no danger in opening the
window under the circumstances stated, and only a
cooling effect. 2. What is the cause of the bursting of
an emery wheel? A. The bursting of emery wheels
may be from defects, as a flaw or a crack unnoticed on
the outside, or from too great speed. 3. Do you think
that a small drill could be operated by springs, they
(springs) furnishing the power.
hints as to how it could be done?
are practicable for small drills. See SCIENTIFIC AMERI-
CAN SUPPLEMENT, Nos. 46, 47, 48, 50, 473, for illustrated
descriptions of spring motors.

(3826) L. A., Jr., asks: 1. What is the
best dressing for leather belts to prevent slipping?
Rubber belts the same? A. Rub a little beeswax on
the inside of leather or rubber belts, to make them
stick. This does not injure the material. 2. How
much heat may be obtained by placing 1,000 ft. of one
inch steam pipeg, charged with 80 1b. steam pressnre,
in the basement of a 16 ft. square kilu? A, You

" should be able to obtain from 150° to 200°, according

to construction and closcness of the room. 3. Is not
mutton tallow and cut rubber mixed a good leather
boot waterproofing? What can you recommend? A.
You will find your mixture to stiff and difficult to mfx.
Try 1 oz. beeswax, 3§ oz. suet, 2 oz. olive oil.

(3827) E. A. D. asks: What is the so-
called **photographic process' of printing? For in-
stance: I heard a bookseller remark to a purchaser ;

This reduces the platinum salt to a metallic’
. state. The platinum thus attached to the glass is elec- *

4 . troplated with copper.

Could you give any
A. Spring motors :

** This book is not asclearly printed as the original, for
it was printed by the photographic process.” A. The
bookseller probably meant that the book was made
from copicd printing plates produced by the photo-
graphic process. Of each printed page of the book to
be copied, a photo.negative is made. A photo print
from the negative is made on sheel zinc. This is etched
with acid, which eats out all the parts of the plate ex-
cept the printed letters and lines, thus producing a
printing plate without the need of settingtypes. Books
are copied in this way.

(3828) G. H. asks: 1. How can meer-
schaum be colored artificially? A. Fill the pipe and
smoke down about one-third, or to thie height you wish
to color, leaving the remainder of the tobacco in the
pipe undisturbed for several weeks, or until the desired
color is obtained. When emoking, put fresh tobacco
on top and smoke to the same level. 2. Have there
ever been * professional fasters ** 1n any other country
than America? A. As human nature is prelty nearly
the same the world over, we think you will find cranks
of the class named in every country under the sun. 3.
‘Where does the water exert the greatest pressure against
the sides of a moving vessel (steam boat)—at the bow or
at the stern? A. At the bow.

(3829) A. McB. asks: 1. What propor-
tion should the resistance of the field magnets be to
that of the armature of a motor in order to secure the
best results? A. In the shunt machine the resistance of
the field magnet should be aboul fourteen times that of
the armature. 2. Is the resistance of a drum armature
one-half or one- quarter of the original resistance of the
wire? A. One-quarter. 3. Are there any other num-
bers of the SCIENTIFIC AMERICAN or SUPPLEMENT that

SuPPLEMENT, No. 6127 If so, give me numbers pleate?
A. You will find photography and photo-lithography
described in SUPPLEMENT, Nos. 656, 603, 642, 501, and
749.

(3830) A. D. B. writes: In the gas en-
gine, the charge is taken in hefore compressing fills
thesame space in which it expands. What I wish to
find out is this: Would I derive any more power from
the same amount of gas(compressed just the same a8 in
the first illustration) if allowed to expand to say one-
half greater volume than in the first case. That 18 to
say, if I increase the length of stroke one-half, leaving
the volume of gas the same with the same compression,
how much, if any, would I gain in power? And how
far could I carry that principle in practice? A. If the
gas engine utilizes the pressure exerted by the expand-
ing gases to such an extent as to reduce the pressure at
the point of exhaust to such a degree that it would be
no longer available in driving the piston, it is obvious
that an increase of stroke would not increase the effl-
ciency of the engine; but if, on the other hand, the ex-
haust takes place while the pressure is still great in the
cylinder, an increasein the stroke would be beneficial.

(3831) D. McN. asks how to water-
proof cloth without using rubber? A. Soak the cloth-
ing in aweak solution of alum; afterward immerse it
in strong soapsuds; then rinse it iu clearwater and
idry.

(3832) H. B. D. asks: How can I
ebonize a piece of white holly for inlaid work? A.
Steep the wood in strong liquor of logwood or galls;
letit dry and wash it over with a solution of iron sul-
phate.
is not dark enough.

(3833) A. M. asks: 1. How can I give

magnete? A. Heat the magnets to a low red; plunge
them in water and draw the temper toa straw color. 2.
How arc the Burnley dry cells made? A. To secure
the details of this battery, you should purchase a copy
of the patent in which it is described. 3. What size of
platinnm wire will become red hot with current from
three cells of battery?

,make a galvanic battery in which there will be no
: chemical action except when the circuit is closed?

- described in SUPPLEMENT. No. 157.

(3834) C. M. M. asks: 1. Whether hy-
drogen gas has been introduced for purpose of domestic
heating? A. It has not, owing to the expense of gener-
ating it. The nearest approach is the Dabereiner lamp,
introduced early in the century to do what matches do
now. 2. If nosuch apparatus is known in the trade,
what kind of gas has been found most practicable for use
in private houses out of town? A. Gasoline gas, made
by passing air over the surface of gasoline.

(3835) G. R. F. asks what to use, as of
a kind of varnish, to put on a rubber hose used for gas,
to prevent the smell of gas which comes from it, I
think, through the pores of the eaid rubber hose? A.
Try shellac varnish applied to the interior. A good hose
should be practically gas tight. A solution of shellac
in strong ammonia water is one of the regular varnishes
for india rubber goods.

(3836) F. Z. C. writes: I have tried to
recharge a porous cup of Leclanche battery in the fol-
lowing way, but cannot get a current, although set up
the same as anew cup. Bits of carbou from electric
light lamp and powdered black oxide of manganese
nearly equal parts. Where is the trouble? Is it be-
cauge I did not use the grauulated manganese? Please
locate fault. A. We can see no reason why you did
not succeed with your hattery. Possibly you failed to
wet the carbon and manganese mixture in the porous
cell before trying to start the battery. You may have
sealed the porous cell 8o that the air cannot escape to
permit the solution to enter. There should always be
one or two air holes in the sealing at the top of the cell.

(3837) E. N. asks: Can you inform me
how to make an emulsion of cod liveroil? A. Take8
oz. cod liver oil; 20z. gum arabic in powder; 3 oz.
water. Rub up the oil and gum, and then add the
water. Of this concentrated emulsion take 13 oz.; oil of
wintergreen, 24 drops; simple sirup, 1 fl. 0z.; water
3 fl, oz. Triturate the concentrated emulsion and oil of
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wintergreen together, and then add the water and them
the sirup. Other formulas are given in the ** Scientific
AmericanCyclopedia of Receipts.”

TO INVENTORS.

Anexperience of forty years,and thepreparationof
more than one hundred thousand applications for pa-
tents at home and abroad, enable us to understand the
laws and practice on both continents, and to possess un-
equaled facilities for procuring patents everywhere. A
synopsis of the patent laws of the United States and all
foreign countries may be had on upplication, and persons

- contemplating the securing of patents, either at home or

White
1+ Autograph recorder, T. B.
have anything in them about photo-engraving, besides |

, Car coupli
. Car coup)

‘Wash with clean water and repeat if the color :
: Carriage, D.

tosteel the right degree of hardness for permanent |

A. Tt depends upon the amount ;
of current generated by the battery. Usually very fine !
wire, either No. 34 or No. 36, is used. 4. How can 1°

A
There is very little action in the Leclanche battery "
when the circuit is open. You will find this battery :

abroad, are invited to write to this office for prices,
which are low, in accordance with the times and our ex-
tensive facilities for conducting the business. Address
MUNN & CO., office SCIENTIFIC AMERICAN, 361 Broad-
way, New York.

INDEX OF INVENTIONS

For which Letters Patent of the
United States were Granted

December 22, 1891,
AND EACH BEARING THAT DATE.

|S8eenote at end of listabout copies of these patents.]

Acid, manutacture of hydrofluosilicic, M. W.

yil
Adding mach A
Alarm. See Graln bin alarm. Low
Animal trap, Haney & O’Connell
Annunciator for the supposed dead, w.

H.

Dooley. .. 465
Autographicre, ‘51st.er, J. B Thies, . .. 465,
Axle, wagon, V Nehrlns . 465,625
Axle, wagon, M. S.
B See Hand bag.
Bait, spoon, G. M. Skin

Bale tie machine, W. E G]addmg
Baling press feeder, Brown & Gehrt.
Band uniting device, G. H. Aver,
Baseball, indoor, W. Windoes.
Bearing hox, E. Mnckmtosh
Bed foldingJ. D. Ennes
Bed spring, J. Rose..
Bicycle, E. E. Hard: g

Bicycle seat, T.J. Kirkpatrici..
B]ack heﬂds, instrument for removmu. D. C. Gii-

. 465,816
465,787

Blmd wmdow. Stoeppelwerth & Knefelkamyp
Block. See Engraving block.

Blower, powder, A. E. Magoris.........ccoeeeieennnn 465,484
Boiler. See Steam boiler.

Boiler and pipe covering, R. 8. Miller.............. 465,718
Bolt,C.Zander............oo. —.ovesiiinsn 469,

Books metal cover for, G. Goldschmidt.. .
Box. See Bearing box. Casting box. Letter box.

ail box

Breadtoastm deviee, C. V. Hulmes..
Breastpin and tuttortiook, combined,
Burglar alarms, electric circuit closer for,

'hompson
See Hydrocarbon burner.

Vapor burner.

Button, A. J. Shipley
Buttons, card for Macki
Camera. See Multl plying camera.
Can. See Oil can.
Can and pump, combined, E. W Bulla.rd
Car coupler, M. J. McGowan..
Car coupli
Car coupli:

Petrolenm

Burner.
burner.

ing, . 0C|
ing, A. C. Hall..
ng, C. J. nghton.
ng, E. M. Snedeker
Car coupling, R.Stockton......
Car coupling, Von 'I‘xdeman kCook
Car, dumping, P. E Glafcke..
Car floor, cattle, F. M. Ca nda. .
Car gearing, electric motor, O,
Car heating apparatus, H. A.Lew
Car propulsion, system of, F. G. Wheeler @......
Cars, steam — generator for street, K.
Wheeler (r D ) T g
Carding enmnebtrave]mg flat, Stocks & Lord.

Car coup.
Car coup

Car coup

Carriage, baby, 1. l‘ompkm
Carriage handle, child’s, A.
Carrier. See Cash carrier. Cash and p.
. _Spittoon carrier.

Case. See Screw case.

Cash and package carner, H.M. Weaver....485,686, 465,687
Cash carrier, E. C. Gipe......coiiiiiiiiinnnnrcnnnnns 465,471
Cash indicator and regmter, J. H. Schnarren-

DBIRET . .t it veetneeersennsnisennasiseensconanen . 465,732
Casting box, Schraubstadter, Jr., & 8chilling..... ,541
Chain link, drive, 8. H. Vi X
Chair. Sﬁee Folding chair. Railway chair. Rock-

ing chair.

Chl?gmatmg and filtering vessel, combined, D.

gar bunchm mzwhme H. Schmidt et al.
amp. ubber dam elamp.
aw bars, dle for making, M. E . Elliott.
eaner. See Flue Cleaner. Pen cleane
ock, independent electric, W. J. Dudley.
osel. See Water closet.
othes rack, Alexander & Johnson
othes wrmger.W H. Berlis..
utch, friction, H. I. Mason..
utch, friction! A. W. Robinson
utch, fnchon, N. Sh
Coal npple, T. B
Cock, gauge, D.
offee pot handie, H. F. Anawal

Coffee roasters, motor for. Murphy & Mix er.
Com receptac e . Roberts

mmode, I. W. Sylvester.
Conveyer, Connley & Vieth. .
conveying aj params.’l‘ M. Kenne
Couplmf; ¢ Car_ooupling. Sha upl

T hil couphng. Water closet coumlng.
Cranes, journal tegring for, . Burn

! Crushing and grinding mill, G.C.J anney
' Cuftattacher, J. V. Pilcher....
Damper, C. S. Hood
Dental vulcanizing apparatus, G. B. Snow
Die. See Spinning die.
Direct-acting engine, F F. Nickel..... o
Dish washin machme ‘W. Butts..
Door plate, ﬁ' legate
Door stop, C. '1‘ Wil iamson..
Drill. See Ratchet drill.
Drill and wrench, conyertible, J. Waterman
Drilling machlne, W.W, Var ney
Drying form, Schofield & Robb..
Dust and flour separator,J. H Shelley
Dust separator, J. H. Shelle
Electric_currents, means fi

Smith & Acke
Electric machine dynamo,lR Thury..
Electric snap switch Andrews..
Electric switch, H. ﬂar n .........
Electric switch, G. E. Painter. .
Electric wire conduit. H. W. Johns.
Electrical distribution, system of, F.

lolelolololololeleolole]

oche

Electncal testing instrument, R. Varley, Jr

Elevator, T. J. Thorp...............

Elevator safe'. dev1ce. H. H. Tha,

E]lipsoFr ‘W. Bradley, Jr.
name etc., off plates, machine for

................................ 465,462
End gate. wagon, F. C. Ridenour. . 465,728
Engine. See Carding engine. Dnrect,-actmg en-
ing, Gas motor engine. Rotary engine.
Hieam engine.
ngme cross head, steam, A. Le Mieux.. 465,671
Engine dash pot, steam, fI Haberlm ..... 3
Engraving block, T. H. W cks..... 465,638
Envelope, G. W. " T FAURET .. . ... ... 465,788
Envelope moistener and sealer, E. Ryder 465,498
Excayator, J. H. L. . 465,738
Eyeglasses, Kirstein De Celles . 465,821
Fence, barbed wire, E. L. Lewis... 620, 465,630
Fence, barbed wire, J. W. (irigwol to 485,645
Fence posts, metallic base for, .J. Green. 465,662
File, ledger, bill, or account, i.. H. Doan 465,465
File, uewspag}er Straube & Richter. 465,568
Fire escape, E, W. Dixon.......... 65,464
Fire extlnguishet.L D Fuller 465,751
Fire extinguisher, C. M. Radford.. 801
Fire protectlng npparatus for hulldlngs, W. C.
GOBB. ... eeneeencennrecrensanenns 465,818
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