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ment, as for the production of cubesugar, Je given, with
appropriateillustrations, The polariscope receives full
consideration, and the concluding portion of the workis
given to alcohol, ite production and distillation. The
commercia) aspect flile the concluding chapters. The
work ig well indexed, and forme a standard contribu-
tion to the technical knowledge required in the making
of Bugar.

A New PrINCIPLE IN HELIOCHROMY.
By Frederic E. Ives. Philadelphia:
printed by the author. 1889.

Thie isan edition delwreamong photographic worke.
Iutreats of the possibility of producing photographe in
natural colors, It i prefaced by the portrait of the
author, which, in view of the reputation he enjoys in
the photographic world, will be coneidered aninteresting
feature of the work. A comparison and criticism of
the method used, by Dr. li. W. Vogel, completes the
book.

THE VorLTAIC ACCUMULATOR. By Emile
Reynier. Translatedfrom the French
by J. A. Berly. E. & F. N. Spon,
185 Strand, London:; New York: 12
Cortlandt Street. 1889. Pp. xv, 202.
Price $4.

The title of this book, brief ae it ie, describes ite con=-
tente. It is a treatise on storage batteries, and gives in
mnch detail the theory of their action, their merits,
their defecte, and a large amount of valuable practical
information. A thorough review of the book would be
imposeible in the spaceat dispoeal, but it ie enough to
say thatthe subject ie admirably treated, and the con-
tents arearranged in the systematic manner that so ad-
mirably dietinguishes French scientific works.

A LABORATORY GUIDE IN CHEMICAL
ANALYSIS. By David O’Brine, EM.,
M.D,, D.Se., Professor of Chemistry
and Geology in Colorado State Agri-
cultural College. Second edition. En-
tirely rewritten and revised. New
York : John Wiley & Sons. 1889. Pp.
237. Price $2.

Thie work ie intended for the nse of students, and is
an abetract of qualitative analytical work. The logi-
cal way in which it ie put forth and its general ar-
rangement are moet praiseworthy. A very valuable sec-
tion is that devoted to poieons, ptomaines, etc., to
which 36 pages are devoted: general stoichiometry ie
the matter of the concluding chapter.

¥ Any of the above booke may be purchased through

thie oftice.

lished.
Address MONN & Co., 361 Broadway, New York.
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(651) H. H. A.—Salt water does not
freeze as readily as fresh water, but in the case of
shallow running water, whether it be salt or fresh,
freezing will sometimes take place fireton the bottom,
whereas if the water be still the ice particles are ordi-
narily firstformed on the surface.

(652) J. R. N.—We know of nothing
practical but chieel and hammgr for taking clinkers |
from fire brick. Butning oyster shells in the fire is!
sometimes recommended.

(653) W. J. 8. asks for receipt for gum-
minglabels. A. Try following:
1. Dextrine........ Ceee

Aceticacid........

Water..... ........ Ceoressrennnsencosass 5

Alcohol ...... e e reeeeaeaeaaae el
Or 2. Gelatine. ........ ...2 parts.

Rock candy.....covvivenier vvnniiniansn ) I

Water.......... P .3 "

(654) J. W. H.—The largest built-up all-
steelgunsnow in actual uee in the United States navy
are 8 inches. Some 10 inch all-steel guns are now fin-
ished or partially finished at the Washington navyyard.
The guns on the Boston are 8 inches; 12 inch gune are
in course of construction with cast iron shell steel tubed
and steel hooped. See SCIENTIFIC AMERICAN SUPPLE-
mENT, No. 684, for the ** Progress of Our New Navy."

(655) J.J. B. asks : What material, and
how applied. ie used to coat tin dishes, to withstand
the action of chemicale used in developing and toning
photoe? A. Use a quickdrying asphalt varnieh, euch
ae sold for bicycles.

(656) W. F. L. writes for areceipt for a
floor varnish tbat will stand hard wear. What shall I
putin to make it a cherry color? A. Use good hard
drylng varpish from a reputable maker. Color with
dragon’s blood.

(657) N. C.—Good machinists that are
honeet and faithful always stand high in the estimation
of employers, The country hus never had too many of
them. The idling, elipshod eort are in exceee. We ad.
vise yon to enter a sma)) ehop making any kind of ma-

| it ueed for? A. By neutralizing pryoligneous acid with

668) C. H. asks: 1. What is lock jaw
andwhatare its canses! A. Lockjaw or tetanue is a
spasmodic dieease, characterized by painful, involnn- }
tary, and protracted contraction of the muscles. Itis;
ajmost invarialy consequent upon a wound or injury.‘,
although in hot climates and particular localities it may ,
occur without such injury. 2. What are considered the
ten greatest works of fiction? A. Opinions differ.
Almost all would include *‘Les Mieerables," ** Penden-
nis,” ** Vanity Fair,* ‘* Robinson Crueoe,” and some
of Balzac's, Dickene’, and Fielding's novele in such a
list. 3. Who ie considered the world's greatest novelist$
A. Here opinions also differ. Victor Hugo, Thackeray,
Dickens, Fielding or Balzac might be named.

(659) G. W. 8. asks a formula for white
paint for boat work, also for house work inside. A.
Zinc white witha little varnish makes the best finish,
and does not turn yellow.

(660) C. H. 8. asks : Can you inform me
how long it takes electricity to go through the Atlantic
cable? A. Practically instantaneously or in a fraction
of a second.

(661) G. H. asks: 1. What is the cheap-
est and easiest proress to convert crude pyroligneous
acid into commercial acetic acid? A. Neutralize with
sodium carbonate, evaporate to crystsllization, drain
the crystals, heat just enough todecompose uny tarry
matter, and dietill with excess of sulphuric’acid. The
distillate will be comparatively pure acetic acid, 2.
How is crude creosote, as produced by distilling wood,
converted iuto commercial.creosote? A, The United
States Dispensatory gives the following method of
preparation: Creoeote ie obtained either from wood tar
or from crude pyroligneone acid. When wood tar iy
used, it ie distilled until it hae attained the consistence
of pitch. The distilled liquid divides itself into three
layers, an aqueoue between two oily layers. The in-

ferior oily layer, which alone containe the creoeote, is
separated, and saturated with carbonate of potassium
to remove acetic acid. 'The liquid ie allowed to rest,
and the new oil which separates is decanted from it,
Thie oil ie distilled, and yields products lighter than
water and a liquid heavier. The Jlatter alone ie pre.
served, and after having been agitated repeatedly with
weak phosphoric acid to neutralize ammonia, is allowed
to remain at rest for some time, It is next washed as
long as acidity ie removed,and then distilled with a
fresh portion of weak phosphoric acid, care being taken
to cohobate from time to time. The oily liquid thue
rectified is colorless, and containe mnch creosote, but
aleo a portion of eupion, or light oil distillate, To
separatethe latter, the iquid ise mixed with a solution
of caustic potasea of the density 1'12, which diesolves
the creosote, but not the enpion. The enpion, which
floate above from ite levity, is then separated, and the
alkaline solution of .the creosote is exposed to the air
until it becomes brown, in consequence of the decom-
poeition of a foreign matter, and is then saturated with '
sulphuric acid. Thle eete free the creosote, which is de-
canted, and againdistilled. The treatment by solution
of potasea, sulphurie =cid, etc., is to be repeated until
the creoaote no longer becomes brown by exposure to
theair, but only elightly reddieh. It ie then diesolved
in a stronger solution of potasea and distilled again,
and finally redietilled for the last time, rejecting the
first portion which comee over on account of ite con-
tainmg much" water, collecting the next portion, and
avoiding to push the distillation too far. The product
collected in thie distillationis creosole. When creosote
is extracted from pryoligneoue acid, the first step is to
dissolvesulphate of sodium init to eaturation, The oll
which eeparatesand fioats about is decanted,and,having
been allowed to remain at rest for a few days, is sat-
urated by carbonate of potassium with the assistance of
heat, and distilled with water. The oleaginoue liquid
obtained is of a pale’yellow color, aud is to be treated
with phosphoric acid, etc., ag above detailed, in relation
to the treatment of the corresponding oil obtained from
wood tar. 3. How is acetate of lime made and what ie

lime. It is used ae a source of acetic acid. The litera-
ture of the subject is scattered and limited. We can
supply you with the part of Spone’ Encyclopedia treat- |
ing of it for 75 cents. In Ure's Dictionary and similar
works you will find refereuces to it.

(662) C. W. A. asks: What are the in-
gredients used and by what process is compressed yeast
made, such as fs 8old in emall cubes wrapped in tinfoil?
A, Previously malted barley and rye are ground up and
mixed, next put into water at a temperature of 65° to 75°;
aftera few hours the saccharine liquid ie decauted from
the drege, and the clear liquid brought into the state of
fermentation by the aid of some yeast. Tbe fermentation
becomes very strong. and by the force of the carbonic
acid which is evolved, the yeast globules are carried
to the surface of the liquid, and, forming & thick scum,
are removed by a skimmer, then placed on cloth fllters,
drained, ‘'wsehed with a little distilled water. and next
preeeed intoany desired shape by means of hydraulic
pressure, and covered with a strong and wel)l woven
canvae, It keeps from eight to fourteen days, accord-
ing to the season, and iseaid to be excellent.

(663) H. B. L. asks (1) the standard rail-
roadgaugeof England. A. English railroad gauge 4’
8147/, sameas American gauge. 2. Diameter of largest
locomotive drivers. A. 78 inches is the largest tbat we
know of in the United States. 3. Why property ie
leased for99 years in Illinoie. A. The leasing of property
for 99 years ie not confined to Illinoie. Itiea very old
custom, in nse in all the States, derived from English
practice. 4. How shellac is bleached. A. Shellac is
bleached by expoeure in thin stripe to the sun. There
ie a chemical procese for bleaching in solution, some-
what complex, described in the *' Techno-chemical Re-
ceipt Book,” which we can mail for §2.

(664) W. G. C. asks: 1. What is the
best way to ventilatea store show window to prevent
steaming of the glass without letting in dust on the
goods? A. For a closed window, where lights are
burning, ventilation that shall be as free from dust as
poesible should be provided by drawing air from above
the roof. 4 inch tin pipes from the top of the window,
carried up inside of the building through the roof or to

chinery, nearathome,

a near-by flue, will carry off the moist foul air, while
similar tubes from the roof to the bottom of the window

will supply freeh air. 2. Whatis the best way to venti- I the center and knotting it. On stretching the string

late a bedroom with ordinary open grate, windows, and ;

doors without caueing an nnpleasant dranghtf A. Bed.
roome with doors, windows, and grates need no special
ventilation when there i a fire in the room. There is
leakage of air throngh imperfect window casinge and
door crevices to keep the fire burning and enpply &7
chimney draught for ventilating purposes without no-
ticeable draught in the room. At all other times, drop-
ping the upper sash equal to requiremente ie all that
may be needed. If adirect draught ie felt, the curtain
or a shield may be easily arranged to prevent ill effects.

665) F. Mfg. Co. ask: Please give a
a few suggestions as to gluing wood on metal, for
strength and durability. A. Glue with a small percent-
age of glycerine added adheres well to metals. A
smal) amount of molasses added to glue will act in the
same way. Tannin added to glue makes itetrongand
adherent. Bichromate of potash renders glue water-
proof,

(666) A. 8. writes: 1. What is the red
light ueed on stage made off I find some shellac in
it. Aleo give the formula for the green light. A. Mix
4 parts nitrate of strontium with 1 part of pulverized
shellac; do notpulverize together. For green use ni-
trate of baryta, If you substitute an equal weight of
chlorate of potash forone or two parte of the nitrate,
it will be more vivid. 2. Where can I get seven call belis
tnned, or how could I tune them? A. To raise the
pitch, turn off near the lip; to Jower, turn off the central
zone.

667) R. K.—The emery strap is made
by brushing goodgstrong glue upon the leather and
quickly sprinklingtliesurfacewith flourofemery; when
dry. the loose emery ie brushed off. Crocue ie mixed
with a little oil and rubbed into the leather. Smooth
on piece of glass.

668) G. D. D. asks: 1. Can core of
armature of simple electric motor be made of Swedish
iron, welded and turned, instead of using iron wire, and
yet be as good? A. Swedigh iron will answer, but not
quite ag well a tbe iron wire. 2. Will common iron
answer a8 well as Swedish? A. No.

(669) J. M.—For hardening thin sheet
steel, heat in auiron box or pan packed ineand and
charcoal equal parte; dip edgwise as nearly vertical as
possible, After drawing the temper, the warp can be
taken out with & hammer. The charcoal will keep the
surfacefrom oxidation, butif necessary to clean the
surface, use a bath of murlatic acid 1 part, water 3
parts. A half hour’s immersion will clean thesurface.
You cannot harden eatiefactorily by tying the sheets
together. Polish witb flour emery on a buff or brush
wheel wet with oil, gloss with cCocus on & buff wet
with alcoho). The diamond ieeasily burned, but fused
with much difficulty, loslng its traneparency and really
ceasing to be a diamond.

(670) J. B. 8.—A system of Bunsen
burners may be arranged undera boiler for house heat-
ing. Suchare usedundersmall boilersfor experimental
purpoees. The small jet eystem has aleo been tried.
The coet for heating buildings in thie way with other
than natural gas has heretofore been a bar to ite suc-
cees.

(671) E. 8. K. asks for a good recipe for
makinga first-class hard lubricant, suitable for heavy
or light work, out of the residunm obtained by refining
petroleum, and also of a meane of removing the dis-
agreeable odor connected withit, A. Wefearthatyou
will have trouble in removing the odor you epeak of.
Tf it ie not very bad, fllter throngh boneblack, or apply
the following more complicated process: Heat with
steam to 86° Fah. and treat with 10 per cent of sul-
phuric acid of 60° B. After standing and decanting
treat with bichromate of potash dissolved in water.
Heut afterdecanting to 176° Fah, with 10 per cent bone-
black, eettle and fllter. You may mix sperm oil with
the residue, but it would be well to wash the petrolenm
oil with warm dilute eolution of soda or lime and after-
ward with watgr, before adding the sperm oil.

(672) G. W. T.—The power of a bicycle
to uscend a grade depende upon the comparative length
of the crank and diameter of the wheel. A short crank
on a large wheel does well on levc) grades, huat for hill
riding the long crank and emaller wheel is needed.

(673) R. A. C. cannot succeed in chang-
ing blue prints to a brown according to formula
given in vol. lv., No. 8, page 113. Try the following in-
stead:

Hotwater...........ooaviiioniii o
When cool add sulpbnoric acid in small quantities until
blue litmue paper turns slightly red, then add a few
drope of ammonia until the alkaline reaction appears
and red itmus paper turns blue,
Intion 154 graine of red crude gum catechu. Allow it
to diesolve with occasional stirring. The solution will
keepindefinitely. Afterthe printhas been washed out
in the usual way, immerse it in the abhove bath aminute
or eo longer than it appears when the desired toneis
reached. Anolive brown or a blackish brown ie the
result.

674) J. A. @.—The lactometer is used
byplacing in a vessel of the milk to be tested at a tem-
perature of 60°. If itfloats with the 100° mark even
with the surface or a little above it, the milk is consid-
ered pure., The cream gauge is need by flling with
milk and obeerving what per cent of cream rises to the
top. Ite indications are of little value, The lactometer
is 8o graduatcd that as it sinks, the degrees are assumed
to indicate the percentage of pure milk. The 100 mark
corresponds to a specific gravity of 1'029.

(675) A. S. asks for something better
than putty to filll np cracke in a boat. A. Melt equal
parte of pitch and gutta percba in an iron pot: thor-
oughly mizx by stirring. Make up in eticke and melt into
the cracks with & warm iron.

(676) H. H. asks how to make a small
telepbone out of baking powder boxes. A. Remove
the bottoms. Tie firmly a piece of parchment o ver the
end of each, and attachthe end of a string to the cen-
terof each parchment by paseingit througha hole in
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Then add to the eo-;

: between the two cans, a species of acoustic telephone
system will he ed,

(677) € M. C.—After 4 to 6 days, when
desgafimatlon begine, scarlet fever is especially con-

gious. Anointing of the patient with vaseline ie re-
commended a8 a protection againet contagion from thig
cause. As disinfectant for clothes and other danger-
ous eources of infection, 1 part sulphate of zinc dis-
soived in 10 parts of water may be ueed. It is a strong
poison. Fumigation with burning sulphnr, with bro-
mine, or withchloride of Jime and vinegar mixed, are
excellent as after treatment of the room, curtains, etc.
Thesechemicals,howevcr,tend to fade or bleach tissues.

(678) G. B. 8. asks (1) the lifting power
of one cubic yard of best gas for balloon purpose. A.
A cubic yard of hydrogen gae will )ift 135 pounde. 2.
The breaking strain of 13§ inch best steel cable, and
wbat would a mile length of the same weigh? A.
Breaking strain of 13§ inches diameter stee) rope, 85,000
to 70,000 ponnds, Weight per foot 3'14 pounds, or
16,579 pounds to a mile.

(679) A. L. writes : Can the SCIENTIFIC
AMERICAN or anyof its readers inform me if there ie
anyother way to emooth down the tones of a new
violin than by ueingthebow npon it? A. Qiveit time
and plenty of playing. Muny violiue have been ruined
by being tampered with to improve their tone, when &
little patience would have effected the eame result, If
theviolinie of originally poor quality, nothing will per-
fect the tone.

(680) C. J. C. asks : What method isused
in traneferring printed matter to glase? A. Soak print
in water, varovish glase with dammar varnieb or Canada
baleam; while still tacky place the print smoothly against
it and allow it to dry. When dry, rnb off most of the
paper with the wet finger and revarnish. The trouble is
that printed matter is generally deficient in ink and
gives a weak tranefer.

(681) J. B. P. writes: In a recent issue,
in answer to what will change the odor of turpentine,
it gives as changing the odor of naphtha: ** Bichromate
of potash and eulphuric acid.” Can you give me the
proportion of each substance nsed for say one galion
of naphtha or kerosene, and how mixed with the oil,
and also whether the mixture is to be warm or cold?
A. No fized quantities can be given. To one pound of
oil of vitriol add two ouncee pulverized bichromats of
potaeh, and agitate the cold solution withthe benzine,
Afrterstanding longenough to eettie, decant the benzine.
Uee]care in pulverizing the bichromate, as inhalation of
the duet produces ulcers. Distillation from quicklime
with rejection of first and last distillates is recommended
also.

682) G. J. G. asks: Is the vapor of

carbolicacidinjurious to tho Jungs? A. It is not gen-
erally coneidered so.

(683) W, J. H. asks: How steel-cased
lead rifle balle are made? A. The shells are pressed
into shape from thin sheete of soft stee) in the same
manner, a8 in the making of cartridge shelle. The Jead
ie then forced into the shell by a powerful press.

(684) J. F. H. writes: Please give a
receipt for preserving eggs, suitable after several
monthe’ keeping for food. A. Werefer you to SUPPLE-
MENT, Nos. 65, 107, 308, and 317, which we can supply
for 10cents each.

685) W. W. . writes: I want to know
if there is any ,cement made that will withstand
the action of sulpburic acid, a light greenish blue
color, or how to make it, or if such a cement is made,
but of a different color, how to color it? A. Much
depends on the heat and concentration of the acid.
Sealing wax will stand it under ordinary conditions,
but concentrated acid mightaffectit, The surest thing
would be enamel, if youcould heat the objects enongh
to melt it. Generally such cements are dark colored.
For blue sealing wax, ultramarine and any dry white
such as barytes may be ueed as coloring matter,

686) I. E. asks: Is there any means,
besides the common method of dryecraping. by which
the old paint on furniture may be removed, leaving
the natural surface of the wood exposed and uninjured?
A. A eolution of caustic potash applied to tbe paint will
loosen it in a few honrs, or it may be bnrned off by
blistering with a gas jetand emall bellows or blower,
and scraping before it cools off. An alcohol blowpipe
is sometimes ueed.

(687) G. O. asks: 1. In winding the
armature of the gimple electric motorjwith fNo. 20 wire
(motor to be used a8 a dynamo), should I wind more
layers to make up the required thickness, or should I
make the polar section of thefield magnets smaller? A.
If thespace to be fllled i slight, you might add more
1 wire, otherwise reduce the bore of the field magnet.
.2 Also, bow many eixteen-caudle power lamps would
! the dynamo light? A. It will probably light one such
lamp.

(688) H. G.—As manuals of shorthand
we recommend and can supply Burne’ Fonic Shorthand,
{ $1, Muneon’s Complete Phonogrupher, $1.50.

(689) W. N. . asks for some reliable
recipe that will take lime stains from California red-
wood? A. Try dilute acid, such as vinegar or lemon
juice, or one part hydrochloric acid in fifty parts of
water. Experiment on useless pieces of wood until you
hit it.

(690) E. 8. & 8. ask for mixture that
will remain sticky on paper exposed to the weatber
out of doors. A. Usc a mizture of raw lineeed oil and
resin melted together. Vary the proportione until yon
obtain a suitable consistency.

(691) C. W. B. asks at what temper-
ature water separates into hydrogen and oxygen. A.
It depends on the pressure. Water begine to decom-
poee at 1,760° to 1,832¢ F', It proceeds to a limited ex-
tent and stops, and begine again at 2,192° F. The
trouble in these investigations is to separate the gases,
a8 otherwise theyrecombine in cooling. By passing
them through a porous tube, the hydrogen diffuses
through the pores the quickest, and is thus partially
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prevented from recombining. 2. What comparative
space do the gases occupy as compared to the water of
which they are made? A. 1,844 times the volume of the
original water at 32° and 30 inch barometer.

(692) M. 8. writes: 1. Will not mag-
nesium ribbon, if heated, nnite with chlorine, with the
evolution of heat and light? A. Yes, 2. Ayrton,
Practical Electricity, p. 11, esays: ‘‘To specify the
strength of the current by the sulphuric acid voltmeter,
neither the shape nmor the size of the plates need be
takenintoaccount within wide limits.” My experiments
do not seem to confirm that. Is the statement well
founded? A. Yon are wrong, and the authorities arc
right. 8. 1f two cylinders equal in size be fllled, the
one with chlorine, the other with hydrogen, placed
mouth to mouth, 1nverted a few times, and a piece of
manganese ribbon be burned near by, no explosion takes
place. And yet when a flame ip applied at the mouth,
the gases explode. Why not with actinic light? A. If
the experiment is properlyconducted, it will succeed.
4. In Hoffmanm’s experiment with hydrogen and
chlorine, how are the hydrogen and chlorine made to
mix? The aperture in the stop cock is 26 mm., and
yel the gases will not mingle rapidly enough for a claes
experiment. A. Turn tbe apparatus so as to have the
chlorine uppermost, and after a few minutes reverse it.

(693) H. D. L. asks: Will you please in-
form me through your paper what i the best light
substance that can be used as adeadener or husher of
sound? How soft can rubber be obtained, and where?
Or is there any way of making it soft? Or quite
pliable? A. Cork, sawdust, asphalt concrete, curled
hair, or felting are excellent deadeners of sound. Soft
rubber can be procured from manufacturers. Its soft-
neep depends on the degree of ite vulcanization. Pos-
sibly sponge ruhber, such ap used by draughtemen,
would answer yonr purpose. Once hardened, a8 by
vulcanizing, you cannot eoften it.

(694) C.C. J. writes: I have heard that
there is a kind of ink which, when you write with it,
makes no mark, but when you hold the letter over a
Jamp, it makes itehow like ordinary ink. Iwouldlike
to kmow 1f there is such an ink, and how it is made.
A. Dilote sulphuric acid one volume, water twenty
volumes, may be ueed with a quill pen, and will pro-
duce the above effect. The writing will be black or
dark brown and quite indelible.

(695) C. G. asks: 1. What is fuller’s
earth, which is used in connection with the fulling of
cloth? A. It is a white natural deposit resembling
clay, and known as infueorial silica. It is made up of
the microecopic siliceous skeletons of diatoms, a
mioute form of living being. 2. What do they use to
bleach cloth? A. Chlorine, the cha acteristic constitn-
ent of bleaching powder, 18 the great hleaching agent.
The cloth to be bleached i subjectcd to quite an
elaborate process, involving treatment with alkali and
otherchemicals.

(696) L. B. asks: Howcan I melt or]

shape rubber to any form (I have the mould), and has€
a smooth surface, also to have same elastic? What ja
used to do this with, and where can I get the rubber, or
is any rubber good to get good results? A. We refer
you to our SUPPLEMENT, Nos. 249, 251, and 252, for full
details of rubber manufacture. You maost have pore
rubber mixed with sulphur, and after pressing it into
the mould must vulcanize it by heat while it is held in
shape. Anyrubber manufacturer can supply the gum
ready for vulcanizing. Coat the mould with soapstone,
to prevent adherence of the rubber.

(697) Enquirer asks: 1. How electricity
is applied to a machine to produce motion. Kindly
abstain from technical terms as much as poesihle. A.
For a descriptionof a motor which, if understood, will
probably cover your ground, we refer you to our
SUPPLEMENT, No. 641, which we cansend you for 10
cents. 2, We are told that the canse of the different
phases of the moon, such a8 new, full, gibbous, are
formed by the earth castinga shadow on ite sorface.
Now, if such is the case, how isit poesible for the earth,
which will always cast a convex shadow, as in the new
moon, to cast a concave shadow, as'it would appear to do
when the moon appears in that phase called gibbous? ’
A, If you are so told, your informant is in error. The
phases of the moon are caused by the different direc-

ti f th 'B I8, ith ct to th ) -
ons of the sun'e rays w respect to the moon’s sur : all done in a rough way,but put up true. Lubricatewith

face. When the shadow of the earth falls on the moon,
it is paid to be eclipped. This shadow i always convex.

(698) F. A. writes: I would like toknow
throngh your paper whether tobacco using (emoking
or chewing) irapt to make a man nervous or not. Caun
you give me an effective antidote for tobacco habit?
A. Excessive use of tobacco mayaffect the nerves and
heart. The best antidote is rceolution. Stop using
tobacco until the habit is conquered.

(699) J. C. 8. writes: I would like to

attend some good schoo), either in New York or

Brooklyn, where I could learn how to model and .

draught boats. A. Your best plan is to enter some
ship yard and work in the draughting room, with in-
speclion of the general work 1n the moulding loft and
yard. No echool that we know of will answer your
requirements.

(700) W. 8. asks if glycerine is good for
the teeth and gume. A. It is not generally supposed
to have any good effect upon either.

(701) J. M. B. asks: 1 Is the spectro-
scope used to advantage now in analysis, and how is it
need? A, It is used largely in scientific. investigations.
in physics, astronomy, and chemistry. In chemical
analysis it ip used to a limited extent for detection of
the aikalies, sodium, potassium,lithium, etc. The sub-
stance is ignited in a colorless flame, and its spectrum
Is examined, 2. What is the best kind of a spectro-
scope, and where can I get one? A, Agoodglasspriem
spectroscope is probably tbe .best. For dealers in
scientific apparatus, consult onr advertising columas.
It you wish to make one yourself. we refer you to our
BUPPLEMENT, Nos. 651 and 672. 3. What work i the
best treatise on spectroscopic analysis, and where can I
getit?! A.We cansupply you with Lockyer's Spectrom
Analysis, price $2,50, Roscoe’s Spectrum Analysis, $5.
Also consnlt the index of oor SUPPLEMENTS, which

| other support, place it where you can run your endless
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contain much matter on this subject. 4. Can a person
take a compound substance and with the spectroscope
tell ite component parts at once? A. Not generally. It
takes experience to uee it advantageously, and in actual
analysis ite use ip very limited. Incomparatively very
few cases it could be thuse used.

(702) W. L. C. writes : I should like to
ask you if an analysie hap ever been made of human
saliva; if one has been made, of what ingredients it is
composed. I understand that the simplest experiment
in voltaic electricity is that in which a piece of zinc is
placed on one side of the tongue and a piece of copper
on the other: they touch. and a stinging rensation is felt.
Now, why cannot a battery be made in which tbe fiuid
ip a chemical combination made to imitate palfva?
Thie is an original thought, and I hope you will not
think it foolish. A. The paliva hap been analyzed. As
far ap regards electric action, the chloride of sodium
(common salt) contained in it is the activeagent, and
hap been very extensively used in batterles. It gives a
low voltage, and the couple dependent on it alone is
quickly polarized.

(703) G. H. S.—For formula for making
printers’ rotlers see Note and Query No. 444, in SCIEN-
TIFIC AMERICAN of March 9, 1889.—For intensifier for
wet.plate photo. in line work photo-zinc etching: After
fixing the wet plate in a cyanide of potassium solution,
intensify with mercury and ammonia as follows :

No. 1.

Water...c.oiees ciiieiiniannnn . 80 ounces.

Chloride of ammopium.. ,,.... 2 **
Diesolve, then add:
Bichloride of mercury.....cvq... 2 **
Dissolve and fllter.
No. 2.
Liquor ammonia 0-880.. .. Sounces.
Water..ooooiit veviiien cevannnn 0

Dip the plate in No. 1 t.lll it ie whitened, then wash,
and flow over with No. 2. Another method is as

follows. Prepare:
Water..oooviiiiiiiiieeee o e 8 ounces.
Ferrid-cyanide of potassium..... 6 parte.
Nitrate of lead........ [PPSR 4 parts

Diesolve and filter.

Pour over the plateand keep on till the ilm ie hleached.
Wash well under the tap. Then flood with—

Nitricacid «.o.oevvvvvveviennnnn ..
Allow this to remain on a few seconds, then wash, and
flood with—

Sulphide of ammonia...............

Water.....cooiiiiiiiiinns viees oan 5 parts.
which will at once turn the film an intense black; again
wash, and flood with the nitric acid eolutiou, again
wakh, and set th# negative up to dry. We quote the
above [r ilkinruti*s work on photo-engraving and
etrching.

-=(704) A Subscriber asks how the ever-
readyiok pade for rubber stampe are made. A. By
saturating the pad with aniline colors diesolved in
alcohol and mixed with glycerine. Consult the SCiEN-
TIFI0 AMERICAN of Nov. 24, 1888, where you will find
an article on type writer ribbon, giving methods for
making iuks suitable for pads.

Replies to Enquiries. -

The following replies relate to enquiries recently pub-
lished in SciENTIFIC AMERICAN, and to the numbers
therein given :

(420) How to Perforate Glass.—For the
information of E. P. B., (420), page 154, of your paperof
March 9, 1889, I would say that Ibored two 13§ inch
holes in crystal piate, without any particular trouble,
and now have them mounted. and any one of ordinary
ingenuity can doit in the pame way. On the fiy wheel
shaft of my foot lathe there ipa wooden pulley, from
the side of which projects the crank pin to drive the
lathe. The other end of the shaftcorresponds. From
this pulley I ran an'endless cotton rope (clothesline) to a

_ Bearing, roller, Meneely & Gibbons............ oeen
Beehive, Tinker & Kline........ .......

three inch wooden. pulley, which I secured to apiece : :
of 64 inch pipe. brass, by putting the pipe through a;
hole in the center of a piece of sheet braes, soldering it ;
to the pipe, and screwing it to the flat sideof the pulley.
Isupported the pipe vertically in maple-wood bearings,

tallow by heating the wood overa fire, enough to melt
the tallow in. before you put the bearinge on; this wiil
be the only time you need to put tallow for this job.
Oun the Jower end of thie emall pipe solder a piece of
copper or brass pipe. of the pize you wizh the hole in the
glaes, then put it in the lathe and turn your pulley
groove for the endless rope, aleo face the end ot the
pipe true, which 18 to rest on the glase. In the upper
end of the pipe place a small funnel ; suspend over this
a can of water having a plug by which you can let the
water drop into the funnel. Get a pound of coarse
emery, 10to 15 cents. To fix your glass, select a place
ap much out of the way a8 you can, get an old box or

rope to it, level the box and fasten it to the floor. Make
a cupe tbat willhold your glaes and an inch to spare, so
ap not to pinch the glaes; the pides of case are of rough
boards, four inches or more high, to protect the glaes
from accident. In the center of this case fasten a dome-
shaped circular piece of board, ¥ of an inch thick,
turned true in the lathe. Exactly over the center
of this dome place your vertical pipe and pulley, so
that it can be raised and lowered in ite bearings. Place
the glase on the block without any other support, then
press the pipe end on to the glaes, arranging a spring to
give a constant pressure. This will keep the glaes level
and make it bore faster. Make a ring of putty around
the center of the glaes, about five inches in diameter, to
keep in the emery and water. If the rope slips, make a
tightener with a )ittle eash or other pulley, and give the
rope a little powdered resin. Now pour emery into the
funnel and start the water drip, and while you are run-
ning your lathe, making the rest of your machine, you
will be boring your glase.—C. R. W.

83 Books or other publications referred to above
can, in most cases, be promptly obtained throungh the
SCIENTIFIC AMERICAN office, Munn & Co,, 361 Broad-
way, New York,

Buckboard,J. W. LAWrenCe......ccoiieaniiainnns aue 400.576
Buggies, side curtain for. J. W. Thomas...... v vee 400,609
Building, flat-roofed, J. G. Birely...... ..
Buoy eyes, wear plate for, A. L. Woodwort.h
Burden carrier, R. H.Dixey.
Burper. 8ee Gas and vapor burner. Vapor
buraner.
Burning flulds, device for, W. H. Winegarduoer.... 400,618
Bustle, C. A. Allen............ +.. 400.424
Butter package, C. E. Macomber.. . 400,898
Cables, splicing, J. Collins ... 400,748
Can openinr device, T. Elcoate.............. ... €00,560
i Cans, machine for applying heads to tin, E. L.
B LT T T veeraniaeens. 400,853
Cans, sealed lock for, W. H. 8toops. . 400,505
Candle, sulphur, W, G. Crissey.... 400,444

TO INVENTORS,

An experience of forty years, and the preparation of
more than one hundred thousand applications for pa-
tents at home and abroad, enable us to understandthe
laws and practice on both continents, aud to possess un-}
eQualed facilitiesfor procuring patents everywhere. A
synopsis of the patent lawsof the United 8tates and all
foreign countries may be had on application, and persons
contemplating the securing of patents, either at home or
abroad, are invited to write to this office for prices,
which are low, in accordance with the times and our ex-
tensive facilities for o ng the busi Address
MUNN & CO., oftice SCIENTIFIC AMERICAN, 361 Broad-
way, New York.

INDEX OF INVENTIONS

For which Letters Patent of the
United States were Granted

April 2, 1889,

AND EACH BEARING THAT DATE.

{See note at end of list about coples of these patents.]

Clevis, A. W. Rumsey.
Clock, W. D. Davies
Closet. 8ee Columnar closet.

Cloth cutting machine, R. Schoﬂeld
Clothes line, I P. 8tanley.........

Coal drillln¥ machine, J. Noice. . 400,588
Coffin tastener, E. & B. Holmes. . 400.57¢
Columnar closet, E. H. Watson. . 400,614
Condenser. electric, W. Marshall.. . 400,866
Conduit, underground. P. R. Greene.. . 400,764
Conduit, underground, W. Walter.................. 400,510

Cooler: 8ee Milk cooler.

Coupling. 8ee Car coupling. Insulating pipe
coupling. Pipe coupling. Thill couplongk.

Crib, C. LAWreDCe. ...iociientiaciaes casesnncnsansacns 400,693

Crushes. 8ee Ore crusher.

Crystallizing frame, A. E. Beller.......e........ aee. 400,59

Cultivator, H. G. Emerson.. . 400837

Cultlvator, disk, J. Albert.son . 900,422

Cultivators, yieidlng shovel for. E. P. Lynch ...... 400,467

Cutter. 8ee Cheese cutter. Tobacco cutter,

Cutter head. H. L. Haskell ..c.cceeuenenn.
Cylioder Jubricator, A. L. [¥1llmore.
Dental articulator, 8lack & Smith

Dental flllings, protecting, D. C. McNannhton.
Dental matrix, C. A. Meister. .........

Dental rubber dam ¢lamp, J. W. Ivory‘
Desk. school. A. M. Breadln
Desktop, W. H. Porter.....

MI) 585
. 400,587
. 400,771
. 400.738
. 400,871

Adding machine, J. G. & G. W. S8mith
Advertising or display device, A. Dahlstrom.......
Alr brake, signal, A. B. Collins.... .. ......
Alr engine, hydrocarbureted, J. J. R. Humes.
Alarm system, C. A. & J. k. Cox
Aluminum by electrolysis, reducing, C. M, Hnll.
Aluminum from its luoride.salts by electrolysls,
reduecing, C. M. Hall........... teeceencienees ... 400,684
Aluminum, electrolyzlng crude salts or. C. M,

400750
400,766

. 400,687
. 400,449

Alumi{num, maqufacturiog, L. Grabau..
Alumi{num, manufacture of, C. M. Hall
Angles for bevel gear, apparatus for plotting, J.

A. Boormaa...... Cereeerieeiiienas [SPTT . 400,737
Asbestos packing, J. B. Deeds. 400,755

Asbestos, treating. J. B. Deeds ... 400,756
Asphalt coated sbeet metal pipe, J. P, Cu)ver. oo 400,832
Auger, F. C. Gerard 400,609
Automatic switch, W. X. Steven . 400,802

Axle, E. M. Allen
Axle box, W. ¥. Black
Axle box for locomotlves. R.T. Chase..
Axle lubricator, O. ¥. Mulhaupt.. .
Axle skein, J. A.Johnson.
Bag holder, G. De Owens
Battery. See Galvanic battery.
8econdary battery.

. 400,817
. 400,335
. 400,545
. 400,784
400.6%
... 400,651
Marine battery.

Bells, mufiler for signal, E. T. Bates
Belting, etc., fabric for machine, J. P. Maddox.... 400579
Beverage mixer, C. B. Crafton...... veiaeee PPN 400,547
Beverage shaking and mixing machine, P. P.

Bicycles, spring fork for, L. Baudreau..
Binder, temporary, T. Faifer
Blank heading die, C. D. Rogers....
Board. B8ee ironing board. Wash board.

Boller. See Steam boller.

Boller. F. L. Waterous......es.cemmeens seccnancaans 400,529
Book holder. W. H. Ash........ . 400,628
Book leaf or paper holder, E, F Angell. 400,627

Boot or shoe sole and heel plate, G. Meyers........
Boots or shoes. buttonhole piece for, J. Reece....
Bottle necks. machine for shaping, E. H. Everett,

400,555, 400.556
400,436

400,867
400,485

Bottte stopper. W. B. Chambers B
Bottles, machine for corking and’ wirlng corks to.

Box. 8ee Axle box. Clgar box.
packing box. Stuffing.box.
Bracelet, A. Luthy... cccciviviirinnnrnconianrons
Brake. See Car brake. Fluid pressure brake. Ve.

hilcle brake. Wagon brake,
Brick kiln, D, Laemmie.......c..ocoeaee
Bridge gate, draw, W, Haney.
Bridee, truss, J. W. Paisley. .
Bridges, needle beam for, E. E. Runyon....
Brushes, manufacture of, L. W. Nlmschke.

Refrigerator

. 400,675
. 400,672
. 40004

... 400542

. 400.563
. 400,68
. 400504
. 400,4%
. 400,797
. 400,508
. 400,617
. 400662
. 400,8%0

Car brake, B. Boyer...
Car coupling, W. M, Grisham..
Car coupling, G. W. Lewton.
Car coupling, W. 8. Palmer .
Car coupling, F. T. Rogers...
Car coupling, D. H. Royer...
Car coupllog, W. G. 8tuart...
Car coupling, Whiddon & Bashaw
Car door, E. B. Goelet..............
Car, electric, Condict & Angerer

Car peat. E, B. Goelet. ........... . 400,561
Car starter, R. 0. Gercke.. . 400.560
Car track sweeper, C. E. 8hre . 400,497

Cars, apparatus for heating railway, J. Loftus..... 400,777
Carrier. 8ee Burden carrier. Cash carrler.
Telegraph wire carrier.

Case. See S8yrinke and medicine case.
mometer case.
Cash carrier, D. Lippy

Chair. 8ee Rocking chair,
Chandeller, extension. J. Kintz
Cheese cutter, B. Barry ...........
Chuck, lathe, 8. Ide
Churn motor, 8trickler & Braddock.. . .
Cigar box with metal or other frame. glass. L
Friedman. . .
Cigar mould, F. C. Mnler lm.868
Cigars, clgarettes, etc.. machiue for making
mouthpieces or holders for, R. W. Thurman.. 400.806
Cigars. mouthplece for, T. 8. E. Dixon ............ 400,446

Ther-

Cigarette machine, F. 8, Ludlngton................. 400,780
Cigarette mouthpieces, or paper tubes, machine
for making, G. M. Griswoldat al ........... .ee.. 900,785

Clamp. See Dental rnbber dam clamp. .
Clamp for clothes lines, teént ropes, et 8. W,

. Filter, water, Blake & Wileon

Dial, timepi C. Bickford......

Die. See Blank heading dle.

Disinfecting apparatus, E. Clarenbach.......cc....
Distilling fat aclds, apparatus for, P, Marix..
Ditching machine, J. Lulonde.....
Doorcheck, G. W. Wright.... .
Doubling machines, etc.. stop motion for, A. A.

400,734

Drawer pull, A. H. Jones..
Electric circuit switch, 8, Bergmann...

Electric currents. renulatinz, J. W. Balet.......... 400.726
Electric currents, switch device for, J. A. Turner 400,808
Electric distribution, tranefer pystemof,E. W.

Rice, Jr..
Electric maehlne. dynamo. J. B. Eotz..............
Electric, magnetic, or electro-maznetic forces by

weight, determining thevatue of. A.Gipperich 400,662
Electric motors and generators, prevention of

sparking in, D. Higham.......... .....c.ceoieae
Electric or magnetic forces, apparatus for de-

termining, A. Gipperlch......... e ceviieiane
Electric reciprocatiug englne, alternating cur-

rent, C. J. Van Depoele.... ... 400.809
Electric switch, L. Bergmann. .. 400,732
Electrical energy by induction, secondary xen-

erator forthe conversion of. Lowrie & Hall...
Electricity by secondary batteries, distribution

of. W. W. Griscom.... ....
Electro.magnetic rorces by weight. apparatus ror

determining the value of, A. Gipperlch........
Elevator. I. H. Veon . .. .
Engine. S8ee Afir engine. Gas engine. Electric

reciprocating engine. Motive power engine,

Pumping engine. 8team engine. Tide and

lock power engine. Traction engine.

Engine lubricating device, steam, A. L. Ide ....... 400,682
Engines, reversing mechanism for, J. W. 8tringer 400,805
Envelope, sample, 3. 8. Van Woert. .. 400,524
Eraeer, chalk, W. H. Londergon... . 400,465
Extension table, E. L. Matteson. .. 400,701
Faucet, W. W, Kimball 400,601
Feed mill, A. L. Eppley...........
Feed regulator, J. B. Wheat.ley ee ce tseegeieee
Feed water heater and purifier, M. W Haze]ton 400,677
Fence, R. J. Reimer....... .. 400,711
Fence building, D. R. Bart.on‘..
Fences, tension device for wire, D. H. 8cott.
Kertlllzer distributer, J. Bender ...
Filter, A. Wilbur........ ceee

400,862

. 400,843

400,663
400,613

.. 400,884

400.738
.. 400,562
.. 400,112
. 400,472
.. 400,718
. 400,658
.. 400,77y
.. 40087
.. 400,688
.. 400.848
. 400,670

Fin for vessels, G. W, Napier...
Firearm, breechloadlng, C. M. Rider.
Firearm, magazine, Mieg & Biachofl..
Firearmesight. J. J. 8peed....
Fire escape, J. Flynn.
Fire escape, C. A. Luce
Fire escape, C. O. Rose...
Fire extinguisher, automatic, C. W. Kersteter.
Flrepot linings, joint for, 8. D. Horton...
Forging machine, H. Hammond ..
Frame. 8ee Crystalizing frame.

Furnace. See Gas furnace, Hot air furnace.
Furnacegrate for portable englnes, 8. E. Burke.. 400,824
Furnaces, smoke preventer for, H. E. Piggrott..... 400,709

Fuse or i{gniting device for projectiles, W. Ken-
11 3 T PPN ceresens

Galvanic battery. E. H. Crosby

Game couanter, J. Hope.........

Gas or vapor burner for heating,

Gas engine, A. Histon... ......

Gas fixtures, electric lamp ahtachment for, E. F.

Gas furnace. R. Cartwrizm .......
Gas lighter, electric, J. Y. Parke

Gas lighting device, electric, D. Rouesenu....... .
Gas mains, service pipe connection for, G. West-

inghouse, Jr
Gas outlets, forming, W. M. Jackson.
Gasometer, W. B. Hammond............
Gate. See Bridgegate. Swinglng gate.
Gate, T.TyB0D...ciiiiiiiiiieeiiiiiiantiiieecsiennanns 400,611
Gem, imltatioo, 8. Grossiord 400,460

Glass through the annealing tunnel, device for
. 400708
. 400,865

conveylng sheets of, P. Pfeifer..
Glove fastener, (. W. Mandrill
Goods, apparatus for the delivery of prepald, W

Gopher exterminator, M B. Parker.
Gralo meter. G. B. Howland
Graln meter, Weber & Harrleon.
Grinding miill, E. T. Williams....
Grinding pan, P. Hinkle.....ccccoviiiviiiiiiiinnnnens
Grinding shimer moulding bits, etc., machtne for,

ConKliD...verieiiensanese

ee. 0000 000000 Wassarne
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H.C. Gilbert ....c.....cooiiiiieiiiiinnanaiannn. ,r60
Grip testing machine, coin-operated, P. Everitt.. 400849
Gun, magazine. I. L. Hepburn ceeees 40T
Harness loob. K. B. Knapp... .+ 400,461
Harrow, P. C. Loveland.. .. 400.861
Harrow, II. L. Mack.........ccovveniinines .. 400,69%
Harrow and drag, combined, G Mullennix........ 400,786
Harrow attachment for land rollers, J. W. Weir.. 400,616
Harvester, cotton, 8. D. T. Mannindg..... .. 400,700
Harvesters, cuttiog apparatus for, Robinson &

COIMDB. eenniiiiainnnnans 400,489
Hats, bottom board for, C. E Kentor .. . 400,173
Hay rake and stacker W. D. Watking......o.cus... 400,530
Heat regulating device, automatic, Butler & Ros-

enberger......c.ciiuiiiiinninin vecene seniesaen.. 400,828
Heater. See Fead water heater,

Heating apparatus, I.. B. HArtunR......cceeevenen 400,453
Hides or skins, apparatus for treatlng, C, w
CO0POT..coivsy venrrannennesnress sossininiinraness 040
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