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To "Excel in Improvement Is the leading element of this country, 
and no other article of labor· saving machinery has equalled In this respect 
the sewing machine In rapid strides of Improvement. Among them the 
New Wilson Under. Feed Machine may be counted the leading one In this 
connecllon. Mr. W. G. Wilson, Its Inventor, and President of the Com· 
pany that manufactures It, makes Its Improvement his oonstant study. 
Everything has been added to It that constant experimenting and scleace 
could suggest, and It Is offered to the publlc to· day without an equal for 
family use. Light, rapid, beautiful, durable and perfect, the Wilson holds 
the leading place among the best sewmg machines In use. Salesroom, 707 

Broadway, New York; also for sa:e In all other cities in the United States. 

[We present 1I8rewith a 8eries oj inquiries embracing a variety qf topics OJ' 
greater or less general interest. The questions are /limple, it i8 true, but we 
prifer 10 elicit practical an8wers from our reader •. 

1.- FL Y P APER.-Will any one give me a recipe for making 
the paper that, lfllles aUght upon It, they stick to It ?-T. W. Sf 

2.- STRENGTH OF CITRIC ACID.-How much citric acid 
equals one dozen lemons ?-T. W. S. 

3.-PATENT LEATHER.-What composition is used for 
glazing patent leather, and how Is It put on?-S. B. D. 

4:-WHITE INDIA RUBBER.-Is there any way in which 
ndla rubber can be made perfectly white, without destroying Its elasticity? 

-M. H. J. 

5.-WIRE 
"
FOR SIEVES.-What kind of a wire sieve will 

withstand the act!on of salt and guano? Iron sieves or wire will do only fora 
few days; then they are rusted out and worthless.-A. C. S. 

6.-TEETH·IN WHEELS FOR CHAIN BELTIl.-Will some one 
Inform me of a rule for laying out or spacing off teeth In wheels for chain 
belts to run on? Different wheels require different spaCing for the same 
chaln.-M. 

7.-GRINDIlf,G LEN�ES.-I wieh: to make a powerful lens 
for a microscope. The one I have Is not strong enough. Can .ome one tell 
me how I can turn and polish the glass ?-E. J. O. 

S.-CENTERING LATHES.- How can the conical points of 
the centers o fiathe arbors be ground so that lhelr cross sections shall not 
vary from circles by more than one ten thousandth part of an Inch?-G.M. T. 

9.-JAPANESE PAPER WARE.-Can any one tell me how 
his Is made, or put me In the direction to acq ulre the Information ?-E. A. W. 

10.- PERMANENT ANILINE INK.-Can I make permanent 
nk from aniline colors? I dissolved rosaniline In alcohol, and to get the 

proper tint, I mixed It with water and gum arabic. It Is a splendid Ink, but 
after a time It fades aad washes away.-C. J. 

l1.-ANATOMICAL SPECIMENS.-H@w can I prepare anato
mical specimens such a9 are seen In museums? They look as If they were 
drled.-G. H. J. 

12.-COMPRESSIBILITY OF W ATER.-Supposing you put 
water under 8 pressure of one, two, or three atm.ospheres i in what propor� 
t10n does the volume of the water decrease and tile specific gravity Increase? 
-L. E. 

lS.-MAGNETIC CURRENTS.-Will Mr. John Wise the aero-
naut, or some other experienced philosopher, Inform me whether there Is 
any perceptible varlatlQn In the line of magnetlo currents. when we rise 
above the earth, as Indicated by the compass?-A. E. 

14.-IMPURE WATER.-Owing to the continued drought, 
the water In the storage lakes supplying our city has become verv much reo 
duced, and the water now has an unpleasant taste and smell. 'What can be 
put In our pitchers, etc., to purify before using ?-J. W. L. 

15.-REFRIGERATORS.-Can any one give me general in
iormatlon as to refrigerators? r want to make one on a small scale for 
family use, and would like to know the materials used and their cost. Would 
the money required to build an Ice house and the labor spent In ftlllngit be 
•• well laid out In a refrigerator ?-W. A .  
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to be OVercome. In such cases, the change produced Is as the weight mul. 
tlpllett by the square of the velocity, and In case of a falllng body Is as the 
weight multlplled by the distance fallen. Other resistances are Indepe�. 
dent of time; and are In proportion to the space over which the resistance 
operates. Such Is substantially the caSe of friction. Here the change Is a. 
the momentum of the blow. It Is so in the caBe of bodies resisted by the 
momentum or Inertia of otMtbodles,or, 8S In greater or less degree Is the 
case of a body moving through llqulds;of the particles of bodies. The 
caBe of forging with a hammer presellts a compound of both these kinds 
otreslstance, varying In their proportions with the nature of materials, 
degree othdat. and other conslderatlons.-G. M. T. 

'LL r.ferllnC4 10 bac.t numblf"8 mtI.n b4 InJ wolumc an4 � 

MADRAS WATER WORKS.-J. S. L.' s Madras At� has 
not come to hand. 

A SHOWER OF POLLEN.-A. V. P., of Mich., says: We had a 
heavy shower yesterday, and with the rain there fell a large Q.uantlty of 
the yellow powder, a specimen of which I enclose. The Impression here 
Is that It Is sulphur. One person clailns thaUt IS the sulphur that wOllld 
have been burnt up had the cloud beenaccompanledby llghtnlng. I have 
tried to burn It, but It does not burn; therefore I conclude that It Is not 
sulphur. Thinking you might be Interested, I send a sample. Answer: 
The substance sent Is the pollen of a species of pine. A representation of 
the particles as they look under the microscope may be seen In Wood's 
"Botany," page 108, Fig. 867. Showers of pollen and inj'U80ria are not un· 
common, and are always Interesting pilenomena. The dally papers reo 
cently reported the fall of a shower of yellow sulphl:)l'4t Saratoga Springs 
durl, g a rain. But It was prohably pollen, as .. bote. 

MINERAL SPECIMEN. - Enclose d I send you a stone, or 
something else found among ��bdrlidB of others In a small st�eam of 
water. They are not all aUk". It [Ii very hard Indeed. Is It" of any 
value? Answer: The specimen Is a qu'artz pebble. No sione which 11'111 
yield to the file and grindstone can be diamond. Quartz pebbles, when 
large and perfectly clear, are used by opticians. 

UTAH OBSIDIAN.-I see a little notice on the African dia
mond fields. Please tell me whether, In those fields, Mr. Paterson has 
seen multltud�s of the dark colored stones of which I send you herewith a 
.speclmen. When I found them (on top:ground llke gravel,and plentiful), I 
thought of Brazilian diamond fields. I have also seen them on marlv soil 
and metamorphous clay slate shales and green sandstone, mixed with 
blendlsh formations of all colors . I had no time to lose, or I would !lave 
spent· a week to dig and wash the morly ground. But If there be such 
stones In the African regions, I have every reason to belleve I found Simi· 
lar fields here In Utah.-S. Answer: The speclmenll sent are of volcanic 
origin. The black Is 0 bsldlan or black gloss lava, which often occurs In 
nodules In river sand In MexiCO and elsewhere. The other Is a known va. 
rlety. They are Int·ereotlng to the mineralogist, and are sometimes used 
for Jewelry, but they have an IndiJrerent value. We were not aware that 
Mr. Pateroon found obsidian In the African diamond fields. 

STEAM AND COMPRESSED AIR.-To C. B. B.-Compressed 
air may be used In place of steam to work an engine. 

HEATING FEED WATER FOR LOCOMOTIVES.-To A. M.-Sev
eral devices have been employed for the purpo,e; but we cannot say 
which would be most suitable for your engine. 

BOILER SCALE, ETC.-S. M. P. should consult our advertis
Ing columns. As an n Englneeer's Guide," Bourne's U Catechism of the 
Steam Engine" Is a good authority, and may be studied by beginners. 

STAG HORN BEETLE.-I send you a horned bug for inspec
tion, as I see, by the SOIENTIP'IO AJl(ERIOAN, that you write a chapter on 
such things occasionally. These \)uga 'are numerous towards night. -J. 
F. W. Answer: The bug Is the stag horn beetle or lueanu8 dama. Its 
larva or caterpillar has a rusty colored head, and lives In rotten wood. 

G.:S:. C., of Conn., sends some mineral specimens, requesting 
to know their charac'er. We reply: The golden spangles In the quartz 
�ock are pyrites. The black speCimen appears to be tourmaline, but the 
/'ragment Is too small for Bare determination. 

SOLID AND HOLLOW IRON SHAFTS.-Which would sustain 

u� "'iBlIetlding we 8l1all pltbltsll. tIleekly notell oj 80me OJ tM more promi
nent home and torelgn patents. 

ARGUD LAMP BURNER.-Joseph Ravoux, of New York City, aSSignor to 
hlntself and Lucien Knapp, ot same place.-Thls Invention relates to 1m. 
provements In Ibe constrnctlon and arrangement of lamp burners which 
are adapted for the reception of annular wicks, and has lor Its object to 
lntprove the lIame by a more perfect system of admlsslon of air. It con· 
slsts In admitting air at the base of the fiame of an argand burner by 
means of perforations In the concentric tubes which enclose the wick. The 
upper ends of the tubes are bent apart-the Inner one Inward and the outer 
one outward-to allow free passage to the air. 

ButD's NEST.-John A. Deknatel, New York clty.-Thls Invention fur. 
nlshes an Improved wooden bird nest which Is made In two pieces, each 
turned out of a Single piece 01 WOOd, and j apanned both inSide aud outSide. 

PAINTER'S PALETTR.-The Improvement In this Invention consists In 
adJustably attachlng to the palette a clamp, by means of which It can be 

attached to any suitable fixture and thereby rendered more useful In Sign 
and ornamental painting. It may be used without the clamp, In the usual 
manner. Oscar Le Roy Andrews, of Boston, Mass., Is the Inventor of this 
Improvement. 

CRL L COVER FOR SEWI!fG "MAOHINE TABLE.-George Allred Wheeler, 
Worcester, Mass.-Thls Invention consists In arranging a series of cells, In 
sewing machine 0, other tables, In a row, and providing them with sliding 
cover< which adjoin and all slide In the same direction when being opened 
or closed. A spring acts on one end cover, and through that communicates 
motion to any or all of the others so as to close them. 

AUTOMATIO BELL RINGING ApPARATUS FOR LoaoMOTlvEs.-James S. 
Lamar, Augusta, Ga.-This Invention conSists of a crank shalt which Is 
mounted on the locomotive and provided with a friction wheel or a gear 
wheel In such a manner that It can be readily geared or ungeared with one 
of the axles. The bell Is connected to the crank by a cord and Is rung auto· 
matically when the locomotive Is In motion; thus saving the labor of ring. 
Ing It by hand, which Is considerable In large towns where the distances 
along which the bell Is required to be rung are l ong. 

SAW GUIDE.-James Arthur, Anoka, Minn.-This Invention produces a 
saw guide which can have ItIl jaws adjusted while the saw Is In operation 
withont exposing the operator's hands to dangerous contact wltlilt. and In 
whlch.lurthermore, either jaw can be adjusted Independently of the other. 

WHEEL PLOW.-Guy Tozer, Jackson. Mo.-This Invention fnrnlshes an 
Improved plow which Is designed more particularly tor tight clay soils, but 
which may be used with advantage In other soils. It Is so constructed as to 
open the bottom of the furrow so as to drain 011 surplus water from the 
roots of the grain lind prevent them being chilled by It In cold weather or 
scalded In warm. 

ROT.o.RYSTEAM.ENGINB.:'George H. Whitcher. South Brooklyn,N.Y.
This Invention furnishes an linproved steam engine, which Is so constructed 
as to give a constant and steady motion, and which may also be used as a 
pump, If desired; It COJlslsts In combining two steam cylinders with two 
other smaller oyllnders eccentrically shafted within them, and a horizontal 
piston. The construction, which would not be understood from a verbal 
explanation alone. Insures the rotation of the Inner cylinders and tilelr 

shafts when steam Is admitted. 
PORTABLE HousE.-Harvey W. Forman, Centralia, Kan.-The Invention 

relates to an Improvement In that class 01 house whose parts are detachable, 
In order to admit of being packed and transported conveniently and cheaply 
from one place to another. It consists In a new arrangement of p arts with 
a view to Increased lightness, strength and durability of the structure. 

the greater weight, a solid cylinder of Iron two Inches In diameter and 
two feet In length, or a hollow cylinder of two Inches external and one 
Inch Internal diameter of the Same length? Each Is supposed to rest 
horlzontallY, supported at the ends, and the weight rests upon, or Is sus. 
pended trom, the middle of each cylinder .-S. S. Answer:' ABBumlng that 
average castlron be the material employed, the Q.ulescent breaking load of 
a solid cylinder of the specified dimenSions would be about 5,040 pounds, 
while that of a hollow cylinder would hardly exoeed 8,508 pounds. 

L. S. F., of O.-The issue of June 22d closed the volume of 
26 nUlllbers commencing January 1st. The next Issue was dated July 6, 

no Intermediate paper being Issued. 

HATOHWAY GUARDs.-EdwardH. Ball, ofNew York clty.-Thls Invention 
furnishes an Improved guard for elevator sad other hatch ways which Is 80' 
oonstructed as to be raised by weights automatically Into position as the 
hatch Is opened. When shut down, It Is secured In place by a spring bolt 
which Is released by tile rising hatch. 

PRINTING QUESTIONS .-ToM. W. Z.-TWOQf ym11" questions 
are bUSiness enq ulrles, and could not be dellnltely answered by us or our 
correspondents. Every maker will recommend his own goods, and 
prices vary conslderobly. Pay a fair price to a reputable manufacturer, 
and stick to him as long as he sends you the right thing. 

LIFTING J AOIt.-Charles Maynard, ot North Topeka, Itas. -The object 01 
tills Invention Is to render more nseful and effective the ordinary lifting jack 
for wagons and other wheeled vehicles; and It eonslsts In connecting the 
parts so as to cheapen. simplify, and Improve the construction without In· 
volvlng any material alteration In form. 

16.-ENGINE FOR GANG PLows.-Could not an engi�e be 
built of small power with elevating screws for the boller, to keep It on a 
level, and so enable It to be controlled for the purpose of breaking prairie 
with two gr more plows In gang?-A. J. D. 

17.- PoWER FOR STEAM YACHT.-I am about to build a 
screw propeller steam yacht, 30 feet long by lOfeet beam. What ls the small· 
est single engine that can be used to run It 15 miles per hour? What ought 
the diameter of the screw to be, and how manv revolutions ought It to make 
per mlnute?-W. S. B. 

AQUARIUM CEMENT.-R. C.,of Ill., will find a good recipe on 
page 267 of our Volume XXV. 

1l!m'DLlI CONNEOTlON FOR LOOMs.-Thomas K. McIntyre, of Warner, N. 
H.-In this Invention, metal straps are used for connecting the various parts 
01 looms Instead of the ordinary leather ones. They are cheaper and more 
durable. The strap Is made In two toothed pieces which are Joined by a 
sleeve which Is drawn over the parte where the teeth mesh. By this con· 
structlon Its length I .. eaBlly adjustable. 

18.-DRYING FRUIT.-Can the heat of the sun be stored u p  
to b e  used during t h e  night? One o f  t h e  great wants o f  t h e  West I s  a cheap 
and convenient method of drying fruit. Could the sun's and the waste heat 
from the cooking stove be so stored that little fuel would be requlred?
E. E .S. 

19.-COFFEE USED IN DYEING.-I Saw a statement some 
time aliO In a paper (now mislaid) that a large quantity of coffee was used 
In the process of dyeing; It was submitted to a hot bath by which certain 
properties were extracted, then dried and sold for food. Please Inform me 
how I may distinguish the genuine from the adulterated graln.-S. E. M. 

20.-FETID W ATER.-The water in my cistern has a very 
disagreeable odor; what can I do to remedy"lt? On standing a few hours 
In an open vessel, a scum rises to the top resembling Iron rust In color; The 
cisternis new and so set as to receive no surface water; the roof is also 
new and Is not .haded by trees. Three ordinary Ironpumpswhioh are used 
constantly are attached. The top Is kept covered.-F. D. H. 

21.-TINNING IRON.-Can any one, familiar with processes 
or tinning Iron, tell me If glycerin will do for dissolving sal ammoniac or 

muriatic aCid, sothat the articles when properly cleaned can be dipped 
from this preparation Into the melted tin? I have used a solution of sal 
ammoniac In diluted muriatic aCid, and dipped the articles In powdered 
rOSin before dipping Into the tin. I have also used melted tallow Instead of 
powdered rOSin, but I wish to use something which Is easy to remove from 
the articles after tinning, and which 11'111 not rust Iron nor Injure silver 
plate.-W. S. H. 

22.- PRIMING OF BOILERS.-I have a boiler ten feet long 
with 40 two Inch Ilues and a steam dome on top; the engine Is estimated at 
30 horse power, with 60 pounds of steam: As sure as we let steam get down 
to 50 pounds, the water gushes out at the safety valve and the oylinder chokes: 
Can you explain to me the trouble? I contend that the pipe from the en
gine Is too long; It Is 12 teet, and consequently I think It gives room tor the 
ste, m to aondense.-S. M. P. 

23.-RED ANTS.-In your issue of July 20 is an ite� in
forming the public that red ants throw out a liquid substance from their 
bodies. Now tell us, gentlemen, hOW we can throw out the red ants alto· 
gether from our cupboards. Ho"V sh.1I we be rid of the red ants thema.elves? 
Salt has been said to be an antidote, bnt a trial of It proves that salt don't 
,care worth a cellt. "What will. do It ?�J. C. W. 

METAL LINING IN CAST IRON BOXES.-
Let W. A., query 12, on page 416 of Vol. XXVI., 
drill a few holes at an angle on the Inside of his 
boxes, partially through the metal. The melted 
Babbitt metal 11'111 run Into these boles, forming 

2���;;:::::::==�:;;:: lug> which 11'111 effectually keep the metal In 
place and be tight until worn out.-S. G. S., ofN. Y. 

TAKING IMPRESSIONS ON PAPER.-Query 19, page 10.-Im
presslons can be taken by coating a piece of thick paper with 011 and 

oldlng t over the fiame of a candle or lamp until It Is smoked black. 
Any kind of oil 11'111 answer, though linseed Is the best; little oil should 
be used.-E. E. B., ofO. 

FORCE O F  FALLING BODIEs.-In view of the difference be
tween the two answers til J. E., query 12, June 8, and of my own Ideas, 
somewhat different from either, I would say: The striking force of a mov· 
Ing body, In whatever direction It moves, Is Its momentum. Its momen·· 

. tum Is the joint result of Its quantity of matter and Its velocity. The 
ratio of this momentum to that of other moving bodies Is compounded 
of the ratio oflts quantity of matter; which Is Indicated by Its weight, and 
of Its velocity at the Instant in question. Its momentum, therefore, Is 
not weight any more than It Is spMe or time, and It cannot be expressed 
by pounds, In the ordinary sense of that word, any more than by feet or 
by seconds, nor Is It expressed by any two of thOSe terms. To obtain a 
statement of the momentum of a body for the purpose of comparison: 

Multlplv Its weight by Its velocity- its number of pounds, for Instance, 
by the number offeet It would move In a second Iflt should proceed for a 
second at the rate for the Instant In question. The velOCity ofa falling body 
Is con 1In ually accelerated,and It Increases not as the space fallen over but 
as the square root (query? ED.) of that space. Therefore to multiply the 
weight by the space fallen over will not give the momentum. The velocl· 
ty of a falling body at the end of one second of Its fall Is 821-6 feet per sec
ond, and It has fallen one half that distance. It wlll fall 41-48 feet In hal! 
a second, and Its velocity 1. then 81-24 feet In half a second. The veloel
ty at four feet descent Is nearly the same, but more exactly Is 16'0312 feet 
per second. ThiS multiplied by the weight In pounds gives the momentum. 
The general formula Is: The square root of (64'S8 multiplied by the dis· 
tance !a11en)-the veloclty,and the velocl,y multiplied by the weight_the 
momentum. So much tor determining the momentum. The extent of change 
produced by the blow of a hammer has a compound relation to the force of 
the blow and the ability of that which It strikes to resist. Bome obstacles 
resist In proportion not only to Intrlnsle power, but elso to the time duro 
Ing which they exert theIr reelstance, and their reslstallce to a blow is 
less as the veloeity of the bio,.,. Is Il'eater. Sueb are the dJ1I'erent at
tractive. repulelve",�lld e%J!allS1ve torces, and such Is substantially the 

oa.e where !!prlngs ere to babent and where many forms of Iloheeion are 

© 1872 SCIENTIFIC AMERICAN, INC 

MILK STBAll'lER.-Rlchal'ctG. K6n�1I, ofF air weather, Ill.-Thls lnventlon 
relates to a useful improvement In milk straining buokets or palls, and con· 
sl.ts in 1& new mode 01 making the str.lners detachable from the bucket, so 
that they mllY be changed or removed with facility. The strainers are made 
with a grooved trame which slides on to lips on the spout of the bucket. 

FE"oE.-Israel L. Landls,Lancaster, Pa. -This Invention Is an Improve· 
ment on a fence patented by S. H. Rose, September 25,1866, and It conSists 
In combining, with the pins that pass horizontally through the posts and sup· 
port the panels In an upright pOSition, other pins that pass transversely 
through bottom strips ot the panels and prevent the panels being raised by 
small stock In Its el10rt to pass under the same. 

FRUIT DRTER.-J'udson Allen, of Everett, Mo.-In this Improved.dryer an 
air chamber Is arranged below the drying chamber and above the heating 
cham ber.whlch receives air from the sides of the case, and delivers It through 
Its perforated vertical side walls to the drying chamber above, so as to pre· 
vent too milch heat radiating through the bottom plate. At each corner of 
the dryer Is a hot alrconductor, which can be aOjusted either to turn the 
heatlnto the dryer, or to allow It to escape through the top. Oh the front 
of each conductor are defiectlng plates which cause an equal distribution of 
the heat In the drying chamber. 

MEDIOALCOMPOUND FOR HEART DISEASE. -Mlchael D. Britten, of Eaton, 
Mich.-This Invention relates to a new and useful Improvement In the cura· 
t1ve art; and consists In a compound composed of the pitch ofpinu80rigide 
beech bark and the heart of the Iron·wo<\d tree, all steeped In alcohol mod· 
erately for several hours. 

FRUIT CRATE.-ElljahB. Georgla,ClIftonStatlon, Va.-The InVention con
slsts In a fruit and vegetable crate eonslstlng of top and bottom frame slat· 
ted and connected by slats nailed to their Inner sideS. 

AD.re'BTABLE STAND.-Ma;tthews Btahn, Baltimore, Md.-ThiS Invention 
oonsists In II triangular stand for photographer's use, formed In two hollow 
.. etloM, o�e ofwhlch Is raised or lowered Wlthlnthe other by means ofe. 
windlass, and held by elamp screwS. 

WATEB Wl!:BEL.-John Frank, Chester. O.-The Invention consls� In.ad· 
justlnlt a water wheel vertically loy means of slotted uprights, a tenoned 
bridge tree, and an adjustable wedge Aupport; In attaching the buckets by 
mortlss and tenon to a central hub and then holding It by a Single band and 
a bolt to each bueket; 111 giving a grado.al curve, then a Q.ulck rlee at the 
end. and then a relative hlJl:ht and wl4th to the buckets; and finally,ln 
making the e'tlp In seetions, detachably held b!r ero .. rods on the InSide and 
bands on the outside. 
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