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(9818)

abeut lunar rainbews.

A. B. wishes to learn more
A. Seme eof the cerre-

spendents eof eur waper whe have reperted up-,

on lunar rainbews of late seem te be cenfus-
ing twe whenemena which are very unlike and
due te entirely different causes—the
and the hale. A rainbew is due te falling
rain frem a cleud which is en the eppesite
peint ef the herizen frem the sun er moen
at the time. The sun er meen cannet bhe
very high abeve the herizen and have a
leng arc eof the bew visible, net ever 42 deg.,
at which angle nene ef the arch weuld bhe
seen. A rainbew is a half circle at sunrise er
sunset. In a primary bew the red is en the
outside ef the arch. If twe
ilic euter ene has the red en the inner side eof
ihe arch. If a bew is fermed by the meen-
light at night, the celers are very faint, and
very rarely er never can mere than three cel-
org be distinguished—red, yellew, and green.
Lunar
fertunate te see ene. The writer has seen
twe in ferty years. They are deubtless
fermed mere frequently in ene’s field of visien,
but are se faint as te escape netice. Ilales,
en the ether hand, eccur frequently, and are
seen witheut any difficulty in the vicinity ef
Deth the sun and the meen. The rings ef cel-
ored light, seen clese te the sun and the on,
or nearer than 10 deg., are called cerene.
The smallest hale has 22 deg. radius, er abeut
half that ef the primary bew, but it is a ring
with the sun er meen in its center. It sur-
reunds, when seen fully, the sun er the meen.
A hale ef 46 deg. radius and ene eof 90 deg.
radius are alse fermed. White circles are alse
seen, which pass threugh the sun er meen and
are wparallel te the herizen. WWhere these cir-
cles cress the circle of the halo, we seme-
times see se bright a spet ef light that it is
called a meck sun, er sun deg. C(emplicated
figures are semetimes fermed by the cressing
of these circles. The hale ef 90 deg. is very
rarely fermed. The writer has never seen
but ene. Hales are always at a very greafl
height abeve the earth's surface, se high that
water cannet exist, and the hale is fermed by
refractien and reflectien eof the light in crys-
tals of ice. They are signs ef a sterm, since
they indicate the saturation ef the upper air,
and the lewer air will seon be affected. 'These
are net discussed very fully in recent mete-
orelegies. I'he reader is referred te Leemis's
“Meteerelegy’’ fer much interesting matter up-
on all these subjects.

(9819) F. I. H. asks: When are we
closest te the sun-—in winter er summer? A.
"I'he earth is nearest the sun early in January,
and farthest frem the sun early in July. This
makes the winter warmer in the nerthern hemi-
sphere and the summer warmer in the souih-
ern hemisphere than {they
have been. Similarly, the summers are ceeler
in the nerthern hemisphere, and the winters
cooler in the seuthern hemisphere. We in
the nerth have the advantage at present, but
in 13.000 years the conditions will be reversed.

(9820) N. W. W. asks for the differ-

ence between high and
informatien relative to malleable glass. A.
limit Detween high and lew in veltage fer
lighting and power is not well defined, and
has mnever been authoritatively fixed. The
lidisen C‘empany in its direct-cuorrent sys-
temv has a voltage eof 220, which is witheut
doubt a low veltage. The engineer te whem

you refer fixed the limit eof lew veltage jnst
abeve this voltage. The voltage fer direct-
current trelley «crvice is 500 at the meters.
Many weuld consider this low rather than |
high. It is without doubt true that no enec’
weuld call a higher voltage than 500 a lew
veltage. Anything above 5HOO in any ser-
vice is a high voltage. As te the other
question, What is a high veltage in a mag-

nete for ignition purposes’s we are not able to
give this a numerical answer, and have never
seen any decisien en this peini. Dut it weuld
seem preper te call that a lew-veltage magneie
which weuld be used with an inductien ceil;
while a high-veltage magnete weuld furnish a

spark witheut an inductien ceil, and might
furnish several hundred velts en the break
cireuit. This we suggest as a pessible mede eof

drawing a line between high and low voliage
magnetos, where no getfled practice has been
fallowed,  Toughened or malleahle glass was

rainbew .

bews are seen, -

rainbews are net frequent, and ene is.

weuld etherwise

lew veltages and fer .
The -

intreduced by a Frenchman seme years age. It
ceuld be treated as yeu describe; but wrebably
ncne of it can be had new. It had the very
bad hahit ef geing all te wieces with an exple-
sien en the slightest scratch er crack being
made in it. This glass was made by tempering
in a bath ef eil, just as the Rupert dreps are
| made in a water bath, and it was in the same

strained cenditien, ready te fily inte bits when-:
It truly |

ever a line of fracture was started.
. was teugh, but it had ether equalities which
were net te be endured. We have seen these
lamp chimneys threwn as yeu describe. ITad
{hey cracked, they weuld have gene inte a
Imillion pieces all areund the reem.- It weuld
|not be nice te see a pitcher of water er a fruit
dish of wpreserves suddenly disappear in dust
mixed with the centents ef the fermer dish.
Ner weuld it be safe fer the eyes te have the
lamp chimney wperferm a similar trick as ene
sat reading by it.

i (9821) @G. J. B. says: Some time ago
the AMERICAN gave the receist hew te make a
: hektegraph. Please give the fermula. A. The
hektegraph, er cempying wad, is very useful in
cepying writing er drawings when enly a lim-
\ ited number of cepies is required. A practical

hektegraph may be prepared accerding te the!

fellewing directiens: Seak an eunce eof gela-
tine evernight in eneugh celd water te cever
'it well, taking care that all the gelatine is
| swelled.
_water. Ileat 6 er 7
' ever the salt water bath te a temwerature ef
i 200 deg. . Peur eff frem the gelatine all the
{ water remaining unabserbed and add the gela-
:tine te the het glycerine. Centinue the heat-
ing fer an heur, carefully stirring the mix-
ture eccasienally, aveiding as much as wpessible
the fermatien eof bubbles er freth. Iinally add
20 drewps of oil of cleves te wrevent decempesi-
tien. The cempesition is new ready fer peur-
ing inte the vessel designed te held it while in
use. This vessel may be made especially fer
the purpese, o1 a shallew cake tin may be used.
. After the tin is filled with the cempesitien it
must be placed in a level pesitien, in a ceel
place, free frem dust, and allewed te remain
fer at least five heurs. Te prepare the pad
fer wuse it is necessary te pass a wet spenge
lightly ever the face of the gelatine and allew
it te nearly dry befere taking the first cemy.
If this precautien is neglected the face ef the
pad will be ruined by the first transfer.
writing er drawing te be cepied wmust be made
with hektegraph ink, using a new steel wen. Af-
ter the writing becemes dry it is wlaced face
dewn en the wad and rubbed gently en the back
te insure the werfect centact ef every mpart.
After remaining en the wad fer abeut a minute
remeve the eriginal and wreceed te take the

cepies by placing the waper en the pad and re-!

meving it therefrem, always beginning at the
.cerner. After taking the desired number ef
cepies, o' when the impressien is exhausted, the
. pad is te be washed lightly with a spenge wet
Iin celd water. The pad is then allewed te dry
before being used again. The washing is un-
|necessn1‘y when the pad is left unused feor twe
o1 three days, as the ink will be abserbed se as
net te interfere with making a new transfer.
The pad unaveidably wastes away in use. If its
surface sheuld beceme uneven er sheuld it be
injured in any way, it can be restered by re-
heating it ever the salt water bath and allew-
ing it te ceel as befere described. TIFailure in
making the hektegraph results frem either ef
the fellewing causes: Inattentien te the in-
structiens ; insufficient heating eof the cempesi-
i tien ; the use of too much glycerine, which
. prevents gelatinizatien. "I'he ebvieus remedy
fer the last difficulty is te use less glycerine
or more gelatine.

(9222) A. J. C. asks how to transfer
prints te weed. A. Iirst varnish the weed
ence vith white, hard varnish, then cut eff the

margins ef the print, which sheuld be en un-
sized paper. Wet the back ef it with a spenge
and water, using eneugh water te saturate the
| paper, but net se as te be watery en the
printed side. 7Then, with a flat camel’s hair
i brush, give it a ceat ef transfer (alcehel)
i varnish en the printed side, and apmly it im-
mediately, varnished side dewnward, en the
|wud, placing a sheet eof wpaper en it and
pressing it dewn evenly with the hand till
every part adheres. After standing a shert
time, gently rub away the back ef the wrint
with the fingers, till nething but a thin wulp
remains. It may require being wetted again,
Delere all that will ceme (er rather eught te
ceme) eoff is remeved. Great care is required
in this eperatien, that the design er printed
side be net disturbed. When this is dene and
(uite dry, give the werk a coat ef white hard

varnish, and it will appear as if printed en
the weed.

(9823) P. M. B. asks for solders for
-mickel. A. TFer fine 1 high-grade nickel:

Three parts ef yellew brass, 1 part ef sterling
silver. For lew-grade nickel: Iifteen warts ef
yellow brass, 5 parts ef sterling silver, 4 parts
of zine (pure or plate zinc). Melt the brass
and silver with herax fer a flux, and add the
zine in small pieces, stir with an iren red,
pour inte a slab meld, and ceel slewly, when
it can De relled thin fer cufting.

(9824) C. L. L. a2sks how to amal-
gamate zincs. A. This is accemplished in sev-
eral ways: 1. By dipwing the zinc in dilute

sulphurie acid and then dipping the end of it
limo a small quantlty of mercury, after rub-
bing the surface with a brush. 2. Dissolve 1

Prepare a salt water bath by dis- .
selving 2 cunces of commen salt in 1 wint ef,
eunces ef pure glycerine

The .

puencd of wercury in 5 weunds of virveemutiutie
acid (nitric acid 1 wart, muriatic acid 3 warts).
Heat the selutien gently te hasten the actien.

effected, add 5 peunds mere of nitre-muriatic
acid. The selutien sheuld be applied with a
brush, as immersing the zinc in it is wasteful.
3. Te the bichremate selutien cemmenly used in
batteries, add te every mpint ef selutien 1
drachm ef bisulphate ef mercury er a similar
ameunt ef nitrate ef mercury (mercury dis-
selved in nitric acid). By empleying this
methed, the amalgamatien ef the zincs is main-
tained centinueusly after the first amalgama-
tien, which must be accemplished by methed
;1 er 2. 4. In the Bunsen, Greve, er [Fuller bat-
!tery the amalgamatien may be accemplished
by wlacing a small quantity ef mercury in the
cells centaining the gzincs. 5. Place a little
{ mercury in a saucer with seme dilute sulphuric
lacid. Dip the zincs inte dilute acid. Then
with a little strim of zinc er galvanized iren
teuch the mercury under the acid and rub it
en the zinc. This will transfer a little te the
surface, and a few minutes’ rubbing will make
the zincs as bright as silver.
glebule eof mercury is eneugh
plate.

i (9825) C.J. W. asks for a formula for
gluing leather te iren. A. There is a censtant
inquiry as te the best wlan fer fastening leather
te iren, and there are many recipes fer deing
it. But wrebably the simplest mede, and ene
that will answer in a majerity ef cases, is the
fellewing : Te glue leather te iren, paint the
iren with seme kind ef lead celer, say white
lead and lamp black. When dry, cever with a
cement made as fellews: Take the best glue,
seak it in celd water till seft, then disselve it
in vinegar with a mederate heat, then add ene-
third ef the bulk ef white pine turpentine,
thereughly mix, and by means ef the vinegar
make it of the preper censistency te be spread

fer a single

leather en gquickly, and wress
place. If a pulley, draw the
tightly, lap, and clamp.

(9826) S. Y. G. asks how to remove
silver nitrate stains in using the wet plate
precess in wpheteengraving. A. In the manipu-
latien eof the nitrate ef silver bath selutiens
in whetegraphy, the eperater frequently re-
ceives stains eof the salt uwpen his clething,
which are net very attractive in apmpearance.
; Stains er marks ef any kind wmade with the
abeve silver selutien er bath selutien wmay be
premptly remeved frem the clething by simply
wetting the stain er mark with a selutien ef
‘vhloride ef mercury. The chemical result
is the change of the black-leeking nitrate ef
!silver inte chremate eof silver, which is whiter
1 or invisible en the cleth. Bichloride eof mer-
ccury can be ebtained at the drug steres. 2.
Sedium sulphite, 1 eunce; chleride eof lime,
14 eunce ; water, 2 eunces. Mix. TUse a nail
brush. 3. Dip the fingers inte a streng selu-
tien of cupric chleride. In abeut a wminute
the silver will e cenverted inte a chleride,
and may then be washed off with hywesulphate
of seda selutien. 4. The immediate and re-
- peated applicatien ef a very weak selutien ef
cyanide of potassium (accempanied by thereugh
rinsings in clean water) will generally remeve
these witheut injury te the celers.

(9827) C. A. J. asks how to compute
the elements eof a safety valve. A. Let W =
the weight, I. = the distance between center
of weight and fulerum in inches, w weight
of lever in peunds, g = distance between cen-
ter of gravity ef lever and fulerum in inches,
1
crum in inches, V weight ef valve and
spindle, A =— area ef valve in seuare inches,
P = pwressure at which the valve is te blew
off, wer square inch. Then the weight required
te balance a given mpressure at any given dis-
tance en the lever will be by the fermula :

_ ! —(v ey Lt
w={exn—(v: y }XE
When the weight is at hand and knewn, and
the distance is required, then

L={@xa- (V»]»l”?"))}x.:?

The elements between the brackets te be cem-

it tightly in
leather reund

puted first. Te ebtain the area ef the valve,
multiply the square ef the diameter by 0.7874.

(9828) P. W. T. asks for a starch
gless.

A. Berax ............... 214, eunces.
Gum arabic .......... 214 eunces.
Spermaceti ..... ..., . . 214 eunces.
Glycerine ...... ..... 63 eunces.
Distilled water ....... 214 pints.

A few dreps of seme sweet-scented essence.
Add 6 speenfuls ef the gless te 634 eunces
beiling starch.

(9829) A. J. asks how to temper gun
springs. A. T'e temper gun springs, heat them
evenly te a lew red heat in a charceal fire,
and equench them in water with the celd chill
off, keeping them immersed until reduced te
the temperature eof the water. Place an iren
pan centaining lard eil and tallew, in abeut
equal equantities, ever a fire, and wlace the
springs therein, and heat the wan until its cen-
tents take fire; then held the springs in the
flames, turning them ever and ever and dip-
ping them eccasienally in the il te keep them
blazing : when the eil adhering te them Dblazes

freely when they are remeved from the flames, |

place them aside to cool eff.

(9830) F. C. 7. agks for a varnish for
Vpolished metal. A. Take bleached shellac,

When a cemplete selutien ef the mercury is,

A very small

with a brush, and awpply it while het; draw the’

distance between center ef valve and ful-.

peunded in i st pluce the bruised frag-
ments inte a Dbettle of alcehel until seme
shellac remains undisselved ; agitate the bettle
,and centents frequently and let the whele
i stand till clear ; weur eff the clear fiuid. This
iforms the varnish. Warm the metal surface,
'and ceat with a camel hair brush. If net wer-
fectly transparent, warm the varnish befere a
fire er in an epen even until it becemes clear.
Cemmen erange shellac answers equally well,
and fer large surfaces even better, as it is
mere seluble than the Dbleached variety, and
ceats mere perfectly, but care must be taken
net te use the varnish insufficiently diluted. 2.
Digest 1 wpart ef bruised cepal in 2 warts ef
abselute alcehel; but as this varnish dries tee
quickly, it is wreferable te take—
Cepal
Oil ef resemary
Abselute alcehel
This gives a clear varnish as limpid as
water. It sheuld be applied het, and when
dry it will be feund hard and durable.

(9831) R. L. N. says: 1. Please ex-
plain te me an alternating current, hew it is
made, and why it is used? A. An alternating
current is preduced in all dynames. This is
i changed inte a direct current by the cemxmu-
tater en the armature shaft ef direct-current
dynames. There are ne dynames which gen-
erate direct currents. The alternating current
is new used very widely witheut changing it
inte a direct current because it requires a much
simpler machine, it can be transmitted to a
distance much mere easily, and transfermed te
higher er lewer veltages much mere cheaply
than can the direct current. 2. Hew fast dees
smell travel witheut any air currents, er dees
it net travel at all? A. We have ne data as
te the velecity with which eders can diffuse
themselves. We de net suppese there is a
single velecity, but that different eders are
, transmitted with different speeds. There is ne
reasen why ederifereus warticles sheuld net be
diffused threugh space in the same manner as
ether gaseeus er selid warticles. 3. Weuld this
net be a geed cause ef the Nerthern Light:
Reflection of sun’s rays en the nerthern ice?
But if it is really caused by electricity, how
is it caused? A. It dees net seem te us te be
prebable that the Aurera Berealis is caused by
reflected light. One fact against this theery
is that the aurera is mest cemmen in the win-
ter when the Arctic regiens are in the darkness
of centinual night. There is ne sunlight there
at that time. 'There is ne. ether reasenable
theery for the aurera excewt that it is an elec-
trical phenemenen in the higher regiens ef the
atmesphere. 4. I have an electric pecket light,
and where the centact peint teuches the bat-
tery there is fermed a little black spet en the
battery which stepped the current. I had te
file it off before the lamp weuld light. Please
tell me what it was and what caused it? A.
The heat at the centact peint ef yeur battery
burneet the metal, ferming an exide, which is
net a cenducter ef electricity. Censequently,
ne current ceuld flew until yeu had remeved
the black layer eof exide.

(9832) H. D. F. asks: Please advise
threugh Netes and Queries celumn if it is ad-
visable te cennect lightning reds (by riveting
and seldering) te a metal reef at varieus
_ weints, and cennecting the reef with the greund
‘ threugh a regular lightning-red cable, which
- passes dewn and is insulated frem the side of
" the building by glass insulaters. Is it neces-
sary that these reds be cennected tegether en
the reef by a separate metal cenducter, and
if se, sheuld net the whele system be insulated
frem the wetal voef and sides of the building
by seme ferm ef insulaters? A. Lightning
reds sheuld be cennected as firmly as pessible
te all metal werk en the reef er umpper wart ef
a building. It is well te tie all cables tegether
by cress cables er wires. Glass insulaters
sheuld net be used, but the reds sheuld be
clesely cennected te the Dbuilding, and, mest
impertant ef all, a geed meist greund sheuld
e previded at the lewer end ef the red. We
:have many times given geed wlain instructiens
. abeut lightning reds in Netes and Queries.

(9833) J. H. B. asks: In taking a
thin wiece of sheet cepwer er brass and placing
a cemimen stitching needle er seme ether piece
of steel en the surface, and in meving a herse-
shee magnet under it the needle will fellew the
magnet ; sut at the same time the magnet will
net attract the cewpwer, er anything ef that
nature. Now, can yeu kindly inferm me of any
thin material, say net ever 1-32 er 1-8 ef an
inch 'in thickness, that will effectually break
the current of magnetism? A. Ne material can
cut eff the actien ef magnetism excepting iren,
and this must be thicker than 1-8 inch te de it
effectively. Iren acts as a screen fer magnetism
by furnishing an easier wath fer the magnetic
lines of ferce than air furnishes.

(9834) T. S. P. asks: Can you in-
ferm me whether er net electricity finds in
' melten brass er cepper a better cenducter while
in this het fiuid state than in the usual hard
_state, and if a very wewerful current ef elec-
: tricity was turned en te a pet of melted brass,
weuld it meve the liquid frem wesitive te nega-
tive side? A. Melted metals are net as geed
cenducters as they are in the selid cenditien.
All mctals have a pesitive temperature ce-
efficient, which is te say that their electri-
i cal resistance increases with rise ef tcmwera-
Tture. A liquid conducter may be made te meve
by a wpewerful current of electricity, but we
|doubt whetlher one ceuld see any such motlon
in a pot of melted brass.

1 wart.
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