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�u.siue.s.s mul �er.somd. 
The Charge fO" insertion under this head i8 $1 a Line. 

Pat. for Sale, Cheap-H \Valking Motion" 
S.'M. Treadle-no" dead " centt:!r-110 starting with hand 
-fits all machines-finished c('Impletc for 'iOc. )1. II. 
Knapp, Monroe, Wisco nsin. 

Pulleys, I'lhafting, Adjustable Hangers, &c. 
Scnf] for PrIce List to 'fully & Wllde, 20 Platt St .• N.Y. 

Steam Boiler and Pipe Coyering-Economy, 
Safety, and Durability. Saves from tell to twenty per 
cent. Chalmers Spence Company, foot E\lst 9th St.,X.Y. 

Mill Men-For the best Gang Edger and 
RIpping Machine, address E. C .  DICey ,Gra n d Ha ven,) I1ch. 

As Sup't or Draughtsman-Familiar with 
marine work: good reference-address Bel1, Experiment 
)lllls, Pa. 

A practical Speed Counter-Can be carried 
n the vest pocket. Sent by mnil for $2.15. Samuel Har· 

rls, 51 WeE't 'VashlDgton St., Chlctigo, Ill. 

Forewarned !-For pamphlet about Fruit
drying-the so called Alden process-and my patents, 
address l\l\)rshall P. Smith, Lock Box 8'25, Baltlmore, �ld. 

A mechanic, having some knowledge of 
drawing, deslres a place under Instructions at 111 chanl· 
cal drawing. �\ddre8s .. \. )1. '"fay, Lylt's, LaIH�aster 
Co., Fa. 

2nd Haml Portable Engin!'s, 8 to 20 H.P., 
thoroughly overhauled, good as Hew, at les8 than Half 
Cost. 1. lI. Shearman, 4;; Cortlandt St., :Kew York. 

For Sale-English an(l French Patents 011 
all article now succe�sfully Introdul.'.'ed In the U. S., and 
used by all Criminal officers, Prisons, &c. �\ddress Ju· 
dlclal, 4. 'Varren St., Uoom 13, Sew YorK. 

A ;\fachinist and Draugh tsman of 1:1 years' 
experience as )Ianager, wantli u situation or the agency 
of some manufacturing concern. Address IJ. (i'. :\1., 
1748 North 10th St., PhiladelphIa, Pa. 

County anrI State Uights for Salt· of a val
uable Patent. Address H. 1,;lwycr, Pittsburgh, l)a. 

Novelty Carriag!', i'quarc Canopy, wanted. 
Address F. ·B., Lock Box 301, Pittsburgh, Pd. 

Glass Cutter lUHl Putty Knifl�-Agenttl 
wanted. 35 cts., post·paid. T. Hay, Box 1�(j8, Boston, :\ls. 

The best Gold Pens in use are t hose made 
by U. M. Fisher & Co., lrn Fulton St., J':ew York. 

To Electro-Platers snll :\fanufadurl'rs of 
Lightning Hod Polntl,-A arst class Electro·Plater, who 
thorvughly understands the bu�iness. wants to change 
his position. lIe has a patent for Plating- ·with Platina. 
Address" IJlatlna," Scientific American. 

Wantpcl-Manufactnrer for staple article of 
tools or heavy h,udwarl', b y  improved process. fully 
tested. Address Gco. Everett, .'It. HolleY, N<'w Jersey. 

Engines 2 to 8 Ir.P. K.T\\"iss,� ew IIa\'(·n.Ct. 
By touching different huttons on the desk 

of the manager, he can communicate with any perso1l 1n 
t h e  establ1shment without leaving his scat. The i\I111la
tnre Electrlc TelEgraph-Splendid for ottices, factories 
tihops, dwelllngs, etc. Price only �5, with battery. etc., 
complete for working. ::'Ilade b y Ii'. C. Bpach & Co., 250 
Broadway, corner 'Varren St., New York. The ScIentific 
American esti!bllshment, Xew York, Is tUted with these 

n struments. 

Millstone Dressing Diamond Machines
t:.lmple, effectlvc, econoiiI1cal and durable, gh-tng unl· 
versal satisfaction. J. Dickinson , 61 Nassau St. , �.Y. 

Nobody will buy the lllPta l  Truss with its 
pitiless Iron Finger. T!1C Xew Elastic Truss, 6.."\3 Broad
way, New York, holds the rupture ea�y till cured. Pres
sure all around the body-

Protept your Buildings-Send for testimo
nials. N .  Y. State Roofing Co., 6 Cedar St., N. Y. 

Woolen and Cotton Machinery of every de
scription lor Sale by Tully & Wilde, 20 Platt St., N_ Y .  

Steam Engines-Special Machinery, Shaft
tng, Pulleys & Ha'J.gers. D. Frisbie & Co., X. Have!!, Ct. 

L. & J.W. Feuchtwanger,5i; Cedar St. ,X.Y_, 
Manufacturers of Soluble Glass. Water Glas� or S1J1cates 
of Soda and Potash in all forms and Qllantl tics. 

Pat. Double Eccentric Cornice Brake, m'f'd 
by Thomas & ilobin':-oon Cinu., O. St'IHI for Circular. 

Dean's Steam Pumps, for all purposes; En
gines, BOilers, Iron and Wood Work1ng Machinery ot 
,11 descrlpttons. W. L .  Chase & C o  .• 93,93,97 Liberty 
Street, �ew York. 

i:ltove Patterns to order-Also, for sqle a 
variety of new Styles. E. J. Crldge, Troy,:N. Y. 

'rreatises on H Soluble Glass," $1 per copy; 
on H );,1ckel," 5Oc. per cop y ; on " Gems," $-),2-1- per copy: 
on" Fermented L iquors," $3.12 per copy. )Iatled free by 
L. & J. W. Feuchtwanger, 55 Cedar 8t., �ew York. 

Mining, Wrecking, Pumping, Drainage, or 
Irr1gattng �lachlnery, for sale or rent. tloee advertisement, 
Andrew's Patent, inside page. 

H Superior to all others"-for all kinds of 
work-Limet & Coo's Frellch Files. They are better, 
forged, better cut, better tompered, and cheaper than 
Engl1sh tiles. Send for Price· List. Homer �'oot & Co. 
Sole agents, 20 Platt St.. Xew York. 

Price only three dollars-The Tom Thumb 
Electric Telegraph. A compact working Telegraph ap 
paratus, for sending messages, making magnets, t h e  
electric light, giving alarms,and various other purposes. 
Can be put in operation b y  any 111.d. Includes battery, 
key and wlres. Ncatly papked and sent to all parts of 
the world on receipt of price. F. C.  Beach & Co. , 26 0 
BroadwaY,cor. ""arrcn St.,Xew York. 

Hue's H Little Giant" Injectors, Cheapest 
and Ilest Iloller Feeder In the '1larket. W. L. Chase & 
Co. , 93, 95, 97 Liberty Street, �ew York. 

Brown's Coal yard Quarry & Contractors' A p
paratus for hoisting andconveymgmater1al by lro::l cable. 
W.D.Andrews & Bro. 414 W .. ter st.N. Y. 

Parties needing estimates for Machinery 
of any kind, call on, or address, W. L. Chase & C o., 
93,95 97 Liberty Street, New York. 

[ron Steam Boxes for i:lta ve Bolts & Veneer 
()utting Machines. T. R. Bancy & Vail, Lockport, N. Y. 

Partners Wanted-'Vc want to find one or 
two good careful Managers who have capital, t o  buy an 
Interest I n  746 Acres BIg Muddy Co�l, heavy Tlm""r and 
Farm land, who shall superintend the Farming, a Saw 
)1111 and Coal Shaft. Safe inyestment. See "Iron Age" 
10r Jan., 1874. Address Dobschutz & Abend,Bellevllle,Ill. 

For Solid Emery Wheels and Machinery, 
lend to the Union Stone Co. Boston. Mass., for circular. 

For best Presses, Dies and Fruit Can Tools 
Bliss & Williams. cor. of !'lvrnouth & Jay,Brooklyn.N.Y, 

Best Steam Traps made,non-freezing. Scotch 
Tubes and Engineers' Supplies, &c. A. G. Brooks, 426 
Walnut Street, Philadelphia, Pa. 

!i!team Fire Enginee,R.J.Gou!d,XPll'I'ark,N.J. 

All Fruit-can Tools,Ferracute.Bridgeton,RJ. 

Lathes, Planers, Drills, Milling and Index 
M:achines. Geo. S. Lincoln &Co., HartfOrd, Conn. 

For Solid Wrought-iron Beams, etc., see ad
vertisement. AddresB1Jnlon Iron MIlls, Plttsburgh,Pa., 
for l ithograph. etc_ 

Temples and Oilcans . Draper,Hopedale,Mass. 

Hydraulic Presses and Jacks, new and sec
'!1O hand. E. Lyon, 470 Grand Street. New York. 

Peck's Patent Drop Press. For circulars, 
.ddress Milo. Peck & COH New Haven, Conn. 

Small Tools and Gear Wheels for Models. 
Llstfree. Goodnow & Wightman,23Cornhill,Boston,Ms. 

A. E. C. can repair his mpCl'Sc111IUUl pipe by 
following the directions Oil p. 90, yol. 30.-J . .f. .... nnd 
others will find explicit information on the subject of 
sumac In any good work on botany.-G. C. D. cnn repair 
rubber boots by the process descrl bed on p. 155, vol. 26. 
-C. S. & Co. wtllfind dlrectiolls for bronzing malleable 
Iron c.-l8t1ngs on p. 203, vol. 29.-(;. B. and others can ob
taiu the lenses for the cheap tele�cope described on p. 7, 
vol. �O, from nnyoptlcian.-.\. S. will find directions for 
repalrivg' rubber ovcrsho(s on p. 155. vol. 26 -J. H .  
should address the engineers 0 f the Hoosac tunnel for 
the Information he Aceks.-J. W .  A. will find a descrip
tion of nickel plating on pp. 91, \'"01. 29, and 181, vol. 28. 

C_ H. F. says : 1. In a self-feeding stove, the 
pipe runs 8 feet horizontally from the stove, and then 
80me 12 feet perpendicular Into the garret ,  where It runs 
20 feet horlz�ntally and enter� the chimney. A substance 
IS constantly drlpplllg from this 20 feet of pipe In the 
garret, and It �sts Its way through the p ipe lu a short 
time. Tll l're Is no possibility of any water getting Into 
the pipe from the chlmney. I send you a few crystals 
which formed on the perpendic1l1ar part of the pipe in 
the garret where this substance runs down on It. What 
causes this substance, and what are the crystals com· 
posed of? A. Probably some corr081Ye substance Is 
dlstillcd from the coal, and condenses In the pipe. The 
specimens sent seem to be sesquloxide of iron. 2, How 
can the toee of a church s teel bell t h a t is cracked b e  re
stored? Could I t  b e  done In the steeple ? The bell Is so 
hard that steel tools will not CUi, It. A. We scarcely 
think It can b e  done. 3. Is there a substance, and If so 
how is It made, that will take the temper out of �teel or 
soften It, so that I t  can be drilled without heating ? A. 
Wc do not know of any. 4. Which will sLand the most 
pressure, a copper or a n  Iron boller, both of the same 
size and thickness ? A. An Iron one. 

J, E. "V. asltR : L Why can a gimlet point
ed screw b e  driven more easily with a long screw driver 
than with a short one? A .  On account of the greater 
le,�erage that caR b e  obtained by inclining the long 
screw driver. 2. Can the Same screw b e  driven more 
easily with a pressure 0 n the screw more thtln enough 
to keep the screw driver In place ? A. 'Ye think not. 

F_ D. asks : L Uow ('an I get a good spring 
temper on s teel w1re ? A .  Temper in 011. �. How can I 
case harden it? A. ,,71th prussiate of pota8h. 3. If I 
case harden it, will It make It break more easily? A . 'Ve 
think It will. 

F. F. R. asks : 1. Will a comlllon horsesho(' 
mRgnet, If bl�nt straight, have the same qualities as a 
compass needle. as to polarit y ?  A. Yes. 2. Would a 
compass needle lose Its power if it were confined 80 that 
It could not turn on Its pin, a weight being put on the 
cap of the needle so that it cannot move ? If I turn the 
comp:lSs 80 that the north end of the needle would point 
south and let It remain for six months, what would be 
the re�ljlt ?  A. Probably it would lose a lIttle of its at
tractive force. 3. Is there any motor run by a. magn e t ? 
_\. Yes. 

C_ A. "V. says : L It sel'lllS to me that, in 
the present state of steam engineering, t h e r e  ought to 
be rules for the construction of Slide valves that would 
b e  generally recognIzed b y  bullders as giving the best 
result fer average speeds. The diversity of praclice 
.seems to be as great as the number of bUilders, and the 
theorles equal the mechanics in nllmber. I know bUild
ers who give so large a compression in some cases as to 
force the valve from Its seat, while others release almost 
as early as the cut-off, and have practically no compre! 
slon. I should suppose that the most economical point 
of cut-oft', release, and compression would have been de
tennined approximately, by actual experiment by this 
time. Is there no work treaUng on these que�tlens? 
Auchincloss assumes these points to b e  determined, and 
then gives rules for constructing valves accordingly. 
A. We think the subject is treated In several manuals 
of the steam engine and locomotives. 2.  Are sirups pre 
pared from starch, cotton, wood fiber, etc., by the use ot 
�ulphurlc acid or other re-agents deleterious? And is 
there any simple test for detecting deleterious qualities? 
A. We think not, In general. Probably the simplest test 
would b e  with litmus paper. 

R. R_ says : In a shop heated with exhaust 
steam,conYeyed through pipes made of galvanized iron 
the heat does not seem to radiate, no matter how much 
steam Is turned on. Why Is this? A. Probably the 
trouble is caused by insuttlcient radiating surface or too 
little steam. 

"V. ask s : In estimating the heating surface 
of a vertical botler, should the surface of those parts of 
the tubes b e  measured which project above the surface 
of the water, through the steam chest ? Is not the heat
ing surface as great In a boiler where the tubes only e x 
tend to the surface of t h e  water as in a boiler of same 
dimensions where the tubes extend to the top of boiler? 
A. The heating surface is greater where the tubes e x 
tend t h e  whole distance. 

b y a  search. 5.  Can I have my hydrant so arranged as 
to force the water out of my cistern into water pipes 
through t h e  house. without letting any water out of the 
hydrant Into the cistern ?  A. You can probably do It 
byputtl n g u p  a water englne, to b e  driven b y  t h e  water 
from the hydrant. 6. Can you give me a good recipe for 
hair 011 that will not injure the hair? A .  Probably cas
tor 011 Is as good as anything. W e  cannot an&wer your 
other question, as the data are insuttlcien t. 

J_ T_ H_ asks: Should the propeller be of a 
greater or less pitch at t h e  center than at the p e rimeter, 
to avoid drag ? A. There is a great dl:fterence of opin
Ion among engineers on this polnt. lIfakers of propel
lers with varying pitch assert that their screws, when in 
motion, do not shake the ",essels so much RS pqually ef
ficient screws with con ... tant pltch. 

J. W_ D. E. asks : 1. How many differpnt 
kinds of fire engines are there in use? A. Hand en
glnes,steam engines, chemical englncs. 2. How much 
fall isusual on canals ? A. T h e y a regenerally leyel. 3. 
W h.tls t h e common width ? A. T h e  widths vary great
ly In different localities. 4. Is It essential that canals 
should be walled up ? If so, would brick be cheaper 
than any other matt�rlal ? A .  Generally canals require 
to bc walled up, but w e  do not think that brick I. the 
most suitable material. 5. When will the committee de
cide between the competitors for the reward offered by 
the State of New York ? A. The time durlng which 
competition was allowed has expired. 

X. L. T. asks: 1. How can I compute the 
pressure exerted outward by a ball weighing l Ib., re
volving I n  a Circle the radiUS of which Is 1 foot, at 
1 revolution per second? Is there any fixedrule for 
detennlnfng the centrifugal force of a bod y ? A .  The 
centrifugal force of a body = 

(Wei�ht inpounds)>«vclocity in feet pcr s('('ond )' 

racliusx;32'2 
2. Do you know of any book published on the compass 
and the variations to which the magnetic needle Is lia
ble, treating the subject in such a way as to enable a 
person to acquire the skill and knowledge requisite for 
an expert surveyor ? A. Gillespie's " Treatise on I�and 
Surveylng tt has considerable Information on the snbject 
of the compass. 

W. J_ B. asks: What i s  the most reliable 
work on superheated steam, and where may it be ob· 
talned? What is the greatest number of degrees of 
heat that can be obtained from superhf!ated steam? A. 
'Ye do not know of any work tliat will answer your pur
pose. Steam can be superheated to any degree that the 
apparatus will stand. It would probably b e  well for you 
to consult au experienced engineer about the matter, as 
In this w a y you will avoid costly experiments. 

T. L. C_ asks: 1. What is the greatest pcr
pcndlcular hlght to which the waves on the ocean rise. 
measuring trom bottom of the trough ? A. From 30 to 
40 feet, we think. 2. l,Vha t Is the distance between them 
from top to top or center to center? A. About the 
saThe as the hight. ��. How far below bottom of trough 
is the water agitated by the strongest wind and largest 
wp.ve�? A. Probably about 2,000 feet. 

M. J _  S. says: I have a hollow rectangular 
vpssel, two feet long and four Inches square, made of 
sheet sleel, one s1xteenth of an Inch thick. Can I pour In 
molten cast iron to make a soUd piece, and secure a per
fect weld with the steel without deteriorating the qual
Ity of the ste e l ?  Which Is the best method to perform 
the operation ? A. Vie do not think you can do It. 

'V. L. asks: TH any inj ury to be apprehenll
ed In firing a boiler with the dust from mIxed fabrics 
whence the wool has been extracted,from greasy rags 
with 011 of ,!trlol ? A. We scarcely think that any I n ·  
jury will result from t h e  u s e  o f  this material. 

ct W_ V. G. asks: 1. Will a thermometer 
indicate t h e  same temperature hanging In the wind 
that It would If sheltered from the wind, everything 
else being equal ? A. Prubably the Indication would be 
lower in the wind. 2. Is the temperature when air is 
put In motion by a fan O!' bellows changed ? If so, what 
isthe caus e ?  A. 'Ve think not, materially. 

(1- A. E. asks : 1. In the electrical plate ma
chine described on page 402, vol. 28, if the dl!ks are of 
glass, is it  absolutely necessary to the proper working 
of the machine that the lower disk should be ?> and the 
npp�r l�f? Or is it  only necessary that the lower one shoulo 
be twIce (he thickness of the upp e r ?  A. Probably the 
relative thickness is not a matter of great importance. 
2, How or where can I get ebonlt e ?  A .  Ebonite Is made 
by heating India rnbber with n.lf Its weight of snlphur. 
You can doubtless obtain it from a rubber factory. 

L. W_ M. says: We conduct escape steam 
through our building with tin [>Ipe, for heating pur
poses. The pipe Is not painted Inside. Is there any way 
that w e  could coat the InSide of the pipe wlthout taklog 
I t  dow n ?  W e  think w e  could economize part of the 
escape steam If we could apply some good radia tor. A. 
We .carcely think you can accomplish this. 

E. P. C_ asks: In Bourne's mode of s etting 
the eccentrics, what 18 meant by " the center of the ec
centrics "? A. It has the same relative pOSition as the 
center of any circular figure . 2. When a train of cars 
Is gOing around a bend In the road, do the Inside or the 
outSide wheels slip on the track ? A. The outer wheels 
wJll slip the most, If both have the same diameter. 

T. J. McM. asks : How can I divide a given 
straight line Into two parts, so that the square on one of 
the parts may be double of the square on the other? A. 
You can solve the questiun, to any degree of approxi
mation desired, by the following formulas: I_et l=length of 
the line. Lesser part=IX 1/2-1. Greater part=21-1X 

A. B. D_ asks : 1. What will remove black 
worms from the face ? A. Friction with a rough towel 
has been highly recommended by some of our cor res
spondents. 2. Are the so-called black worms liv
ing insects, or merely a secretio n ?  A. We think they 
are secretions of matter. 3. Are hot air furnaces bad 
for the health ? If so, what Is a better and not too ex
pensive way of heating a house. A. This is a matter 
about whIch there Is a great diversity of opinion. For 
our own part, w e  think that hot air furnaces, in which 
water Is constantly evaporated, may b e  used In well ven· 
ttl a ted houses without Injury to health. 

A. C. E. says: 1. I have a small library of 
about 400 volumes which I wish to arrange and cata
logue. What Is a good method for so doing? A. It I s  a 
good plan to arrange the catalogue alphabetically, ac
cording to the names of the authors of the work€'. Ex
ample : HLLOYD, HUMPHREY. Elementarytreattse on the 
wave theory of Ught. 2d edition, 1 VOlume, 8vo. Lon
don, 1873. 2. E." The figure 2 refers to the book case, 
and the letterE to the shelf on which the book may be 
found. 2. In sharpening a knife or a slmilar tool, when 
the grindstone Is turning towards you, should you hold 
the sharp edge of the k!lUetoward you or from you? A. 
The latter way. 

i;2· 
T. C_  W_ asks : L' 

Can you give me a recipe 
for making blackberry wine ? A. Cook the berries 
slightly; let them stand untll the next day. Then strain 
them, add 1 quart of water and 3 pounds of brown sugar 
to each gallon of the juice. Pla.ce the mixture in a cask. 
cork tightly, and let It stand until the following March, 
when It can b e  bottled. 2. Is It a healthy drink or not ? 
A_ We think so. 3. Would It not be practical to ring the 
bells In the different Churches by telegraph, providing 
each churcb had Its own battery,and could not one DIan 
ring all the bells In one church ? A. Yes. 4.Can I get the 
different drawings and specltleatlons of all the patent 
ice elevators? HOW Cfn I llnd out bow many have beeD. 
patentell.? A. Yes. Y01>can only 1!bd out the number 

E. E. B.  asks : What course of study is 
neceesary for a civil engineer ? What books are neces
sary, and where can they be procnred ? A. Send to some 
publisher of sclentltlc works,for his catalogue, fn wbich 
you wllltlnd the different subjects classllled. You will 
8ee,tbe aQ.vertlsements Of@Uilhpllblhberslntb-eSCIl'X
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A .  S. asks : How can I stop the leak in an 
aquarium? One of the glal!lses is cracked. A. Proba 
bly you can stop the leak by the use of marine glue. 

T. E. asks : How can I ascertain the amount 
of any given element i n  an} given mineral, for Instance 
the lead in galena, or the zinc in blende ? A. It can be 
ascertained approximately by a careful blowpipe analy .. 
sis. 

R. C. G_ asks : How can I tin pieces of iron 
wire ? I have tried dipping them In melted tin, but 
cannot prevent their sticking together, and thp-y are 
very rough and unevenly coated. A_ Probably you w1l 1 
have to arrange the pieces so tha.t they can be dipped 
separately, and wiped oft' as soon as removcd from the 
tin b.th. 

C_ D_ says : We ha ve a private telegraph . 
:\Iy station would not wor k ;  upon seek1ng for the cause 
the copper I nsulated wire (running from the street wire 
Into my cellar) was found corroded at the two ends 01 
the cellar window where it touched the brick wall . 
Will you fnform me of the cause of this corrosion at 
these two p01nts? A. Gases that corroded the wire 
might have been glven oft from some place In the vicin
Ity. 

J. M. D. asks : What will be the advantage 
of Inserting a % Inch p i p e  Into each end of a cylinder 
thereby m'-I.klng direct communication from one end to 
the other ? The object of this Is to provide for t h e  
dratna�e o f  t h e  cJlInder. A .  As w e  understand the 
question, the efl'ect will b e  to Increase the back pressure 
on the piston. 

H_ F. M. asks : 1. IIowmany feet to t h e m ile 
are there In a grade of three degrees ? A. About 275 
feet to a ml l e , measured on the incl1ne. 2 .11ow c a n  I 
ascertain the amount of water that a roa.dslde gutter 
will cnrr y ?  A. Knowing the construction, you can de 
termine by exper1ment the velocity, and consequently 
the amount of water dlscharged In a given time. 3. 
How much fall should be given to a n open spout, made 
of two p1311ks nailed together, in a distance of 5 0 0 feet 
so as to carry 30 gallon'i of water per minute ? A. You 
can usp the formula given on p . 48, "01. '29, multiplying 
the cocffidents there given by 0'571. In this way you 
can find the incllnat10n necessary for a wooden pipe 
Then make your trough so that the wet surface is tho 
snme as the surface 0' the pipe. 4. Is there any way to 
repair the screw on a common auger when i t  is slightly 
damaged or worn? A. It can often be done with a fil e. 
5. Is there a w a y  to clean ke,rosf ne barrels, RO 3S to make 
them tit for packing meat In? A .  We think t h e y c.n be 
cleaned by steaming. 6. What is the best way t o  wash 
fiannel? A. This Is a disputed point. Perhaps the la 
dies, who know all about such matters, will send us 
their views. 

G. R. E. says : t In your article on the initial 
velocity of prOjectiles on p. 400, vol. 29, you say that the 
circuit o f  the battery of the Bouton 1Il1;;trument can be 
closed or broke n at will by means of a dlt'ljunct01'. ""hat 
Is that dtF-junctor composed of, and what i8 its position ? 
2. In the descrJptlon of the SchuHz chronoscope,You mf'n 
tion the Interrupter, and B:lYlt closes and opens the clr- . 
cutt about 500 times per second; can you explain it ? A .  
In these Instruments an electro-magnet 1 s employed 
and the attraction Is destroyed by ,Intcrruptlng the con 
nectlon of the conducting wire with the battery. 3 
What will cut oft' or stop the current of a common horse 
shoe magnet ?  A. W e  do not know of anything that 
you CdU use to cut oft' the attracttve force of a perma_ 
nent magnet. 

C. R. asks : In the compounll engine, in 
whlchthe steam doesduty twice, what is the ratio be .. 
tween the first and second cylinder? A. From 2'5 to 5. 
2. What gain Is claimed for this sort of engi n e ?  A .  
Greater facll1ty for a high grade o f  expansion, and less 
cooling and reheating of the cylindcr during alternate 
strokes. 3. Is there not a b a c k  pressure on the piston 
of the smallcyl1nder on the retarn stroke? A .  Yes. 4. 
Is there a n y w a y  of avoiding tbts back pressure, a nd, if 
it could be obviated, would not the gain b e  large over 
the ordinary engine where the steam is used Gnly once? 
A. Reducing this back pressure reduces the working 
pressure in the second cylinder. 

G. E. W_ ask s :  Is not the curvature of the 
earth for the first mne nearer six and a half than eight 
Inche@ ?  Reckoning diameter eight thousand, and cir
cumference twenty-five thousand, miles, the fall from 
pole to equator i!l four thousand milee, of course. Then , 
as the square of 6,250 miles is to the square of 1 mUe, s o  
4,OCOmlles a r e  b u t  a small fraction more than 6 X  Inches. 
A The polar diameter of the earth Is 41,707,536 feet, or 
i899'155 m1les; the mean diameter at the equator Is 41, 
8 47,662 feet, or 7925'694 miles. It Is sulHclently accurat e . 
1n calculating the curvature of the earth, to regard It a� 
a sphere with a diameter of 41,778,000 leet ,d3,926,000 
yards =7912'5 miles. The curvature for any distance, al 
dimensions being taken In feet. Is found by dividing the 
square of the distance b y  41 ,778,00J-or the curvature, 
In feet, for any distance expressed in m1les, is equal to 
two thirds of the square of this distance. For a dis· 
tance of 5,280 feet, or one mile, the curvature will be 
J5280)2 =(1)2X.!=O'66Heet as given in the table. 2. 
41 ,778,000 3 
Has a telescope a lifting power, so to speak, as well 
� a power for enlarging ; and, If so, are the two powers 
equal? A_ In general, a correction for refraction 
(which makes the object appear higher than It rcally ts 
and thus reduces the curyature) should be applied. This 
varies with dUt'erent states of the atmosphere, but I t s  
average yalue m a y b e  a�sumed as one sixth of t h c  curva
ture, so that the corrected curvature is five sixths of 
that given by calculation. Hence It appoars that the 
our,ature, at a dlstance of one mile, corrected for reo 

fraction is, on an average,_(52S0)
oo
,-0 X 5 = (1)2X 

9
!) = 0'5:,6 

. 41,778, 6 
feet. 3. From what bases have the earth's clrcumfer· 
ence and dlameter) as t h e s e  a r e  now measured, b e e n  es· 
tlmated ? A By the measurement of the leugths of a 

degree of latitude and longitude at different parts of 
the earth'8 Eurface .  

R J .  B. R. asks : A t  what age does a person 
usually f'top growing ? A. Some one has recently pub
lished tbe following data In regard to the growth of 
men and women: Average weight of boys at birth, 6X 
Ibs.; average weight of girls at blrth, 6}4' Ibs.; average 1 
weight of males at 20. 143Ibs.; average weight of fe
males at 20, 120 Ibs. .'\len acquire greatest weight, on an 
average ,at S5, weighing 152 1bs., women, at 50, weighing 
128 1bs. Weight of a n  average man or woman when ful 
growth Is attained Is about 2U time. that at birth. 

J_ G_ asks: Why will a hollow cast iron 
cylinder sweat on the insirle when a fJam� of illumlnat 
Inggas Is turned Into It for hcatlng purposes ? Is I t  be
cause the m01sture is contained in the pores of the lroM 
and l1berated by heat, o r  Is the gas condensed Into wa 
ter upon comlng l n  contact with the cold surface of tbe 
Iron? A. Tbe steam formed by the com bu.tlon of tl! ... 
11"" eO!ldenses on Itl1k!ng �be cold cylinder. 
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J .  H .  asks : What i s  the best method of 
painting upon glasB, 80 that the coloring will resist the 
weather ?  A. First draw the subject on paper, and fast
e n  It, face downward, by pasting it  at the ends, to the 

glasB. Turn the glass over, and paint with a camel's hair 
pencil, the pigments being mixed with varnish. Let the 
outllnes dry before filllng In a n d  shadIng. The paIntIng 
mo.y b e  " arnlshcd over. 

J. B. �. asks : How can I transfer pictures 
from paper to glass '! A. Coat the glass with a varnish 
of balsam of fir in turpentine, then press the engraving 
on smoothly a n d  evenly, being careful to remove all air 
bubbles. Let it stand for 24 hours, then dampen the 
back sutllclently to allow the paper to be rubbedoff by 
the forefinger,rubblng l t  till a mere film I s  left on the 
glass, then varnish again. 

H. H. asks : How are organ pipes construct· 
ed, and are they tuned In the shop or after the organ Is 
set up? Do theyever get out of tune? If BJ, how are 
tbey made right again ? A .  Organ pipes are made o f  
w o o d  or metal. T h c  wooden p i p e s  are generally nearly 
square in cross section, varying in size of section ac· 
cording to thf' length. Metal pipes are of different 
kinds of pewter, the best being the sort known as spot
ted metal. PIpes can be tuned before beIng put In the 
orgRn or afterwards. Shortening a tu.be raises the tone, 
leng-thening It lowers It. 

R. H. S.  says : By what means can a barom' 
e t e r  that has lost a POI tlon of the mercury from the cis
tern be made to register correctly ? A. It would prob· 
ably be dlfllcult to adjust It wIthout usIng another bar. 
ometer, unless the cistern is adjustable. 

H. S.  asks : 1. How does a chemist earn a 
living? A. ChemlRts make analyses, prepare reports o f  
processes, e t c .  S o m e  of t h e m  are professors in educa_ 
tional institutions. 2. Does he ever get rich ? A. Good 
chemists often realize large profits from their profes 
sion. 3. What are the best books for a boy t o  study 
who wants to learn chemistry, supposing he knows no· 
thng about it '( A. ·I Towne's :Elementary Chemistry." 
price $2.75, will be a good book for you to have, and you 
will find i n  it information in regard to your other ques
tions. 

J. S. aRks : 1. \Vhen in a rotary engine there 
are two or more pistons to but one abutment and steam 
port, after the second piston has passed the abutment 
and is receiving steam, does the steam between the first 
and Recond piston cause biLck pressure lJy expanding and 
pressing the two pistons apart ? A .  In generai it does. 
2. Are the comprmnd brass fishing reels cast or stamped 
out of sheet brass ? A. W e  believe the cheaper styles 
are stamped. 

\V. W. M. asks : How can I cover wire for 
I n sulatIng It ? A. A dIskhavinga large hole In the cen· 
ter, and carrying two spools o n  which the silk is wound, 
is made to revolve as the wire is drawn through thehole, 
t h e  ends of the sl1k beIng first tIed to thewire. Byvary· 
illg the relative speeds of the disk and wire, the silk may 
be wound on as closely as may be desired. 

J. P. L. asks : How can I prepare bronze 
powder, to b e  used in a semi·ltquid state upon wood ? 
I want It to dry quIckly. A. The best way Is to coat the 
wood with glue or drying oil, and dust the bronze pow
der over it through muslin. But the bronze powder may 
be mIxed wIth dryIng 011, and app!!ed with a brush. 

D. B. asks : 1. How can I make small por· 
tions of yellow and gre e n  bronze , a n d  golden i n k ? A. 
{I'or gBlden ink, see p. 10�, vol. 30. Yellow ink can be 
made with a decoction of saft"ron .  Green inK can b e  
made b y  mixIng IndIgo carmIne w I t h  pIcrIc acId. �. D o  
you know of a simple prescription to take tan off t h e  
face and bands ? A .  Cover the skin with c o l d  cream. 3. 
Which is the better, to study civil engineering theoreti
!Cally, or to study it by being the ass1stant of a n  engi· 
neer? A. The latter way. 4. Name some authors who 
have written on t h e " True and Beautiful." A. Ruskin, 
Taine, Goethe, Mdthew Arnold, and the majority of the 
poets. 5. What I S  the salary of a United States coast 
surveyor? A. From one hundred to one hundred and 
twenty·Uve dollars a month, we believe. 6. What are 
t h e  predIctIons of the comIng sprIng? W!ll It be early? 
A. Probably It w!ll be late, but thIs Is a m e r e g uess. 7 
Whose work on civil engiueering do you regard as t h� 
best ? A. Professor Rankine's. 

H. J. B. asks : Is there any kind of oil that 
will form an explosive gas by fore-inP" air through i t ?  A. 
Probably naphtha or some other of the hydrocarbons 
will answer your purpose. 

W. asks : Why is it that, i n  hewing green 
wood, a spark of fire is often seen down in the wood 
next to the ax, where there could b e  no grit ? A .  The 
spark I s  probably due t o  the frIctIon between the ax 
and wood. 

R. G. asks : \Vhy i s  it that a large boiler 
cannot carry as much ste�m per square inch as a small 
o n e ?  A. The strength of a cylinder, other things being 
equal, is inversely as the diameter. 

E. J. F. asks : 1. Will the magnet be less 
powerful i n  attraction under water than otherwise ? A. 
We thInk not. 2. What I s  the best method of'causing a 
magnet to retain its full power of attraction ? A. Keep 
weights suspended from the armatu r e .  3. Which is best, 
magnetite or iron merely magnetized, oris there no dif· 
ference in the power ? A. The latter is best. 

'1'. S. V. says : I am using a 10 x 20 engine, 
running a t 8 lJ revoluttons, with steam at 60 Ibs.,  with a 

'3 inch exhaust pipe ;:and I would like to exhaust into the 
bottom o f  a tank conLaining s i x  feet water. How much 
back pressure wil i tt make on the engine? A. About two 
and thrce quarter pounds per square inch. 

J. A. B. asks : Would a steam boiler explode 
with the same noise and throw pieces of the boiler as 
far if it exploded under hydraulic pressure at 150 pounds 
t )  the sq uare inch as i t  would under the same pressure 
of Rteam? A. The explosion would generally b e  the 
most violent in t h e  case of steam. 

N. L. T. asks : 1. Why can a kettle of boil. 
ing water be held on the hand without inconvenience as 
long as it boils, but as soon as it stops the heat becomes 
iHolerable ? A. If such I s  the fact, It Is probably be· 
cause water in boiling requires so much heat that It Is 
abstracted from surrounding objects. 2. Can heat be 
tra,nsmttted through a vacuum? A. W e  think 80. 3. 
Why are rifle balls made conical at one end, and flat and 
sometimes concave at the other ? Would they not be 
more effective if made tapering to both ends, as in that 
case no vacuum is formed after the ball, the air ftowing 
In bohind It Instantaneously ? A. They are made con· 
cave at one eHd, In order that they may spread, and fill 
the groove� of the rifle barrel. 

O. K. asks : 1 .  Is the White House at 
Washington a wood, brick, or stone building? A. It Is 
built of freestone. 2. Has it e v e r  been rebullt ? A. W e  
t h i n k  n o t .  W h y is i t called the W h I t e  House ? A .  B e ·  
c a u s e  it i s a  white house. 

Jdtutifi, 
W. B. N. says : A friend claims that, in set · 

ling logs for sawing, t h e  eccentric blocks, making two 
motions for one inch, will not throw the log as hard as 
settIng the log by one motIon wIth the double rack and 
pinion. There Is no back lash i n  either case, and the 
log is to be moved the same distance in the same time. 
I claim that, if there is any difference, it would b e i n  fa· 
vor of my plan with the double rack and pinion. He is 
sure that h e  is right, and will not let any one decide.  
I ask for your opInIon. A. It Is dItl!cult to d etermIne 
which is correct without a practical test with the two 
devices.-J. E. E., of Pa. 

W. M. J. asks : What is the best kind o f  

�tum,au. 
R. F. Jr asks : 1. Will you please give a 

practical method for testing the explosive nature of the 
several brands of burnIng 011 ? A. 011 that will not take 
fire when a Ugh ted match Is held to It may b e  consIdered 
tolerably safe. 2. In a recent number you gave a recipe 
fOI' 8. paint dryer. which naHled gum lac as one of the in
gredients. Is thereany other name for that article more 
fam!l!ar to the tlalle? A. We thInk the name gum lac 
is applied to all t.le varieties in the market, namely, 
stiek lac, the crude product, seed lac, ill a granulated 
10rm, and 6hellac, which has undergone a purification. 

J. V. D. says : After getting up steam on a 
Monday morning, I went to start my engi n e  when, after 
about five or six turns, there was a loud report inside of 
the boller, whIch jarred the whole mll!. In about two 
seconds there wfl.sanother and louder one, and then the 
boilers went on all righ t .  On t h e  next �Ionday morn· 
ing they acted similarly. In the first case, the s l eam fell 
from 70 to 30 Ibs . ,  and in the second from 40 to 20. What 
was the cause? A. It m lf. y b e  that the pipes connrcting 
the boilers with the steam drum had been choked w i  th 
ice or something else, which would aCl.!ount for the ac· 
ciden t .  
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is moss prepared for finishing wax fio· .... ers? Can it be 
bleached and made to resemble white wax, to be put in 
white bouquets ? How can small monopetalous corollas 
b e  made of wax, so that they will have the delicate fra · 
gile appearance of natural flowers ? With what should 
the colors b e  mixed, so that they can be put on the wax 
as evenly as on paper? How can the bloom a!!ld flock 
b e  made t o  adhere to the w a x ? 

COMMUNICATIONS RECEIVED. 
The Editor of the SCIEXTIFIC A�IERICAN 

acknowledges, with much plea�ure, the re 
ceipt of original papers and contributions 

upon the following subjects : 

On the Spider's Web. By J. H. B. 
On the Hot Springs of Xevada. B y  G. A.F. 
On the Centralization of Matter. By A .  D.  
On Ventilation. By A. R.  M. 

On the Relati\'c Attraction of. the Earth and 
Sun. By A. R. Jr. and by E. W. 

saw to S:1W plow beams, wagon fellies, and wagon 
hounds? How many plow beams are a day's work for 
one man, cut from plank of the proper thickness for 
common two horse plow s ?  Is cutting' the lumber or 
logs into plank the proper way to get out plow beams, 
or would it be better t o  saw the timber or logs to the 
shape of beam, and then slit up to the thickness of 
beams? A. The logs are first sawn into plank to the 
proper thickness for the beams, and then to a pattern 
marked wIth the required shapes. A strongly bu!lt jIg 
or band sawing machine is used for sawing the CUT\'es 
or the curved way of the beam. The first cost of a band 
sawing machine would probably be more than for a jig 
saw, but i t  would saw more rapidly. So much depends 
upon conditions that it is impossible to give an approx· 
imate estimate of a fair day's work.-J. E. E. of Pa. 

E. S.  H. asks : How can I make a safety 
fuse, to burn at least 5 minutes? A. Soak a plaited cord Also enquiries from the following : 
In a solution of saltpeter. A. W.-G . . 'I..-S. IL-G. B.-A. P.-J. W. T.-R. J. w 

S. asks : 1. How may I prove meerschaum 
to show �hat it  is not imitation ? A. This Is the work of 
an expert. 2. How may it be made white, after it has 
become colored? A. \\1"e think it can be done by heat· 
Ing. 

-W. n.-I!:. C. B.-E. X.-.'\ .. Ill.-D. A. S .  

W, J.  says : 1. I have a theory that a bar 
loon could be guIded at w!ll by attachIng to It a conIcal 
shaped apparatus, made of light material a n d  hollow, 
the o p e n  an d large e n d  to b e  fastened to one side of t h e  
balloon, t h e  other e n d  converging t o  a p o i n  t.  T h e  the· 
ory Is based on the prIncIple that the balloon wIth the 
above attachment offers less sail·like surface to the 
wind, and consequently would b e  enabled to sail against 
currents of air. What is your opinion? A. 'Ve do not 
think that t h i s  arrangement will enable you to do what 
you propose. 2. Would not perpetual motion b e  possi
bie if it  were not for t h e  law of gravitatio n ?  A .  Posst 
bly It would. 3. What Is your opInIon of the followIng 
propo�ition : If perpetual motion is ever in vented, will. 
it work by magnetism or attraction of magnetic force ? 
A. No. 4. Has there been anything invented to con· 
dense all the steam f rom a steam engine and re turn it 
to the boiler. If so, what is the percentage of waste ? 
A. Yes. There i'3 no waste, if the apparatus is tight. 5. 
Does t h e patentee of an invention possess a n y certifi· 
cate to show that his invention is patented ? A. No. 
6. Is there any Instrument that will detect the presence 
of a metal In the earth. A. No. 

Correspondents in different parts of the country asl\ : 
'Vho makes match· splitting mactaine s ?  WhO makf!!', 
balanced slide valves for usc o n  locomotive s ?  Who 
sells a hash machine ? 'Vho m a k e s  woolen machinery I 
such as pickers. breaker curds, and finisher cards ? W h o  

H. S. asks : If I fill a cask with steam from manufactures balloon s ?  Who makes a machIne which 
water at a heat so that the pressure w1ll raise a safety 

W. S. C. ask s : 1. If the same pressure is 
bronght to bear on every part of the in terior of a steam 
engine and bOiler, why are they made of different 
strengths? For example, the boiler is }:l inch thick, the 
live steam pipe is }6, and the steam chest and cylinder 
sometimes one inch and more. A .  The strength of a cyl· 
inder, other things being equal,increases as its diameter 
is decreased, consequently small cylinders do not reo 
quire to be made as thick as large ones. 2. How is it 
thata steam boiler can pump water into itself ? It seems 
to me that there would be a back pressure on the pump 
piston head. A. The steam piston is larger than the wa
ter piston, so that the pressure per square inch on the 
water piston is greater than the boiler pressure. 3. If 
it takes 10 ordinary horse! to run a machine at the reo 
quired spa.ce,wh!lt sized engine would do the same work? 
A. An average horse p erforms about half an engine 
Lorse power, w h en working i n  a gin or mill, so that an 
engine of five horse power would generally do the work 
of 10 horses. 4 .  'Vhy can a horse pull more when h e  is 
hitched dIrectly to the load than h e  can 100 yards from 
it by a rope, d educting the weight of rope ? A .  We are 
by no means certain that this is a fact. 

C. H. \V. asks : How is curd soap made ? 
A. By using tallow for the grense and soda. for the al· 

kali. 

A. B. says : 1. In February last, while plow· 
ing a piece of land, I found, at a depth varying from 3 to 
6 inches, a large number of honeycombed insect nests. 
These nests were of various size!!, but, for the most 
part, variedfrom2!1 to 3 inches i n  wl�th, about 4 inches 
in length,and about 1Y, inches thick. These nests are 
somewhat oval, inclining to fltlt on the top and bottom, 
and have quite a number of honeycomb eells, varying 
generally from six to twenty·four, which contain t h e  
cocoon of the insect. These n e s t s  are m a d e  of clay, 
somewhat like the dirt dobbers. Can you inform me 
what bug or inseet could have made such a neat, what 
its habits are, etc. ? A. The insect which you describe 
appears to b e  u. kind of wasp, of whicb there are two 

valve weighted to one pound to the square inch, and 
then allow the steam to condense, what proportion of 
vacuum will there b e  in the cask ? What proportion of 
the cask would fill Wit.l  water b y  suction caused by the 
condensation of the steam, if the cask is connected by a 
suItable pIpe With a water In a well at the depth of 2J 
feet, the pipe being full of water ? A. If the steam is 
condensell, there will be practically a perfect vacuum, 
and the cask will become filled with water from the 
well. 

W. F. M. B.  and N. C. It ask : I s  the law. 
passed some time between 1866 and 1869, requiring- all 
persons in charge of Etenm boilers and engines to be 
examined by commissioners appOinted for that purpose , 
st!ll In force ? A. The UnIted States law apr!!cs o n l ), 
to engineers of steam vessels. There a r e lo c a l l a w s  in 
most of the States. It is very questionable In the light 
of the working of thepresent United Sta.tes law whether 
government regulations affecting all persons in chargn 
of steam boilers would b e  desirable. 

T. H. E. asks : I n  soldering two pieces of 
iron together (11. pair of gun barrels, for instance), after 
they have been thoroughly cleaned, tinned, and fastcned 
together with binding wire, and warmed so that a thin 
sheet of solder appUed to the joint w!ll melt, Is there 
anything besides resin that will make the solder tlow as 
It ought, to make a gocd job ',J H.esin is disagreeable to 
the wsrkman, besides leaving a dirty, black color o n  the 
iron, which ia difticult to remove. A .  To 2 ounces of 
muriatic acid, add small pieces of zinc until bubbles 
cease to rise. Then put in half a te!l.spoonful of sal 
ammoniac and 2 ounces of water. 

H. E. F. asks : Is vulcanized rubber til" 
same thing as gutta perch a ?  A. No. 

G. M. A. asks : I s  there a garden gate which 
opens and closes automatically? A. Such a gate is de· 
scribed o n  p. 406, vol. 25. 2 .  Is there any method t o  ceo 
ment mica to copper, tin, glass, oranother piece of mica? 
A. The cement desctibed In our answer to fl. L , on p .  
90, vol. 30, will answer t h e  purpose .  

W. L. asks : I s  there any chemical that can 
b e  applied on glass, tin, or paper, which will be visible 
only through colored or stained glass? A. W e  are not 
aware of the existence of any such substance. 

M. H. A. asks : If I take equal parts of block 
tin and quicksllver and unite them together by heat, 
could this be used for a polish for cleaning knh'es,forks, 
etc . ?  I propose to use muriat1cacid and then apply the 
tin and quicksilverj would it adhere so that they coul(l 
be use d ?  Would there b e  any danger in uRing such arti·  
cle s ?  A .  Your process might answer fGr tinning, and 
you can easily try the experiment, but amalgamated ar· 
tlcles would be objectionable for culinary purp08es. 

M. B. asks : How can I make molds to cast 
silver, so that the sUver will flow well and cast smoothly 
i n  casting small artieles? A. You can make molds for 
silver simtlar to those which are used for Hne ca�t iron 

d escriptions, the social and the solitary. The lolitary castings. For a smooth facillg, fine soapstone or plum . 
wasp sometimes bu11ds its nest in the ground, while the bago may be used. 
nests of the social insect are sutHciently familiar to us 
hangIng from trees a n d  fences. Consult an encyclope· A. A. S. asks : Has hydrogen ever been de· 
dia,artlcle "wasp." 2. What is the best method of mixing composed ? A. We have .seen no authentic statement 

whIte lead or zInc for paIntIng wood? A. WhIte lead and to the e1t'eet that I t has. 

zinc are mixed with boiled linseed 011 to a proper COll_ 
sistence forpaint. 3. In vol. 28, No. 26, you p u ol1shed 
a new specific for rheumatism. It will b e  valuable to 
many If you repubUsh It. A. Propylamin Is tole specIfic 
referred to. Wertheim prepares it by the decomposi. 
tion of narcotine and codeine by alkalies.  Dose, 5 drops 
In a tablespoonful of peppermint water every 2 hours. 

C. S. A. asks : If a magnet were made i n  
t h e  shape o f  a ring. o f  t h e  ordinary thickness, would 
not each molecule have polarity in the same directions 
as the whole ma.gnet? A. In a bar magnet the magnet· 
ic power is most intense at the two E xtremltie s or poles, 
the middle portion showing hardly any or n o  magnetism. 
A circular disk or ring could be magnetized In the same 
way, t h e  position of the poles depending upon the man· 
ner in which it was magnetized. 

G. M. G. asks : Why is i t  that metronomes, 
for beating time i n  music, are not made in this country� 
A. Make one for yourself by taking a cheap clock 
mBvement, and substituting for the pendulum a wire 
witba BUding weIght, Mark the wIre wIth a file at the 
dIfferent poInts of graduation .  

R. J. asks : 1 .  How can I make phosphate 
of calcium ? A. By phosphate of calcium, w e  suppose, 
you mean calcium phosphate or phosphate of lime. The 
former term and analogous ones w e  consider both con
fusing and uncalled for in chemical nomenclature, al· 
though some chemists affect them. Phosphate of lime 
occurs naturally in the miLleral apatite, and eons!sts to 
a considerable extent i n  bones. I n  chemistry there a r e  
various phosphates o f  l1me, depending1J.pon t n e  amount 
01 base present. To form a basic phosphate, add a solu
tIon of basIc phosphate of soda t o  a solution o f  chlorIde 
ot calcium. �. Can you tell me how to dissolve old rub · 
ber boots, etc., on a large scale ? A. Bisulphide of car
bon Is a good solvent tor IndIa rubber. 3. WhIch I s  pro· 
per i n  speaking, to say 10 I can't " or " I con't It? A. The 
vowel a in " can't," abbreviation of " ca n not," is some· 
times pronounced with the a short and flat, and some· 
times with the a broad and long, but never, properly' 
with any sound of 0, as in " cont." 

A. S.  says : An engineer o f  some experience 
has been building engines with concave pistons and cor
responding convexity of the cylinder heads, taking 
steam in the center of the pistons b y an arrang-ement 
of ports cored out of the heads, claiming that he gJins 
a greater ettective pressure on the piston by that shape. 
He states that, on a 4 inch cylinder, he gains 2 squlf.rc 
inches. I claim that, no matter what the shape of pis
ton or head, the size of cylinders being equal, the prcss
ure will be the same as in the common engine. A. We 
thInk you ore rIght. 

W. S. \Y. asks : How are J apanese scintil· 
lettes mad e ?  A . •  Japanese scintillettes consist of pen· 
cils of rolled paper, one extremity of which, to the e x ·  
t e n t  o f  about half t h e  length o f t h e pencll, Is filled with 
a composition which burns with a red flame. It is ignl· 
ted by holdIng the fine extremIty In the hand, wh!le the 
other end containing the mixture Is held for a moment 
in a flame. The composition may b e  made to suit the 
fancy, the chIef IngredIents beIng probably sulphur. 
meal powder, or chlorate of p ota�ll, etc. 

MINERALS, ETC.-Specimens have been reo 
ceived from the following correspondents, and 

examined with the results stated : 

S. E. W .-Your ooiler sediment consists of some sllllne 
material. So far as w e  can judge without a chemtcal 
analysls,it 1s comm-;n salt. The Wilter used is apt not 
only to form scale, but to corrode the iron. The remedy 
is to distil, and t o  use the water from the condensed 
steam as far as practica.ble. 

G. W. P. Jr.-The stones you send are garnets. When 
very perfect and of a pure color, they are sometimes 
reckoned among precious stones. Fine specimens are 
found in Ceylon and Br!lz1l. We do not consider your 
specimens of any particular value. The garnet is a 
double silicate of alumina and lIme, colored with man
ganese and iron. 

L. T. H. asks : How can I make imitation 
Ivory b!lliard balls wIthout pressure ?-E.E.S. a,k" How 
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prints by touching keys, similar to a piano? 'Vhere are 
machines for making friction matches sol d ?  Who 
makes movable calks for horseshoes ? "Tho makes 
broom handle machinery? ,Vho ml"�kes ditching ma · 
chines ? 'Vhere can machines for pressing coal dust i n ·  
to blocks be obta i n e d ?  Makers of the above arttcles will 
probably promote their interests by advertlsing, in l'C " 
ply, in thc :-:;crxNTIFIC AMERICAN. 

Correspondents who write to ask the address of certain 
manufacturers, or where specified articles are to be had 
also those havihg goods for sale, or who w�nt to Hnd 
partners, should send with their communications an 
amount sutucient to cover the cost of p ubHcation under 
the head of " Business and Personal " which is specially 
devoted to such ellquiri e !! .  

------- --_._- _._------------_._-- .-- � � �  -��.-
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Index of Inventions 
FOR WHICH 

Letters Patent of the United States 
WERE GRANTED IX THE WEEK ENDING 

January 20, 1874, 
A�D EACII BEARIl\G THAT DATE. 
fThose Il��.rkeu (r) are reissued patents. J 

Acoustic qualities, improving, A. A. Porter . . . . . .  U6,55:.J 
Alarm, burglar, R )1. Billings . . . . . . . . . . . . . . . . . . . . . .  146.611 
Alphabet case, ",Y. F. Baade . . . . . . . . . . . . . . . . . . . . . . . .  14G,565 
Anhnalm9.tter, rendering, H. S. FIrman . . . . . . . . . . 146,586 
Auger, earth, F. A. Darlo\\r . . . . . . . . . . . . .  ' . . . . . . . . . . .  146,635 
Bah� tie, J. W. lIedenbcrg . . . . . . . . . . . . . . . . . . . . . . . . . .  146.5�9 
Barrel staves, setting up, G. S. Lewis . . . . . . . . . . . . .  146,537 
Basket, J. E. & W. G. Crooker . . . . . . . . . . . . . . . . . . . . .  146,.40 
Basket making m,lch i n e ,  L .  VY. B e echer . . . . . . . . . . .  U6,6:19 
Bcd bottom, S. S. W·l l I lams . . . . . . . . . . . . . . . . . . . . . . . . .  146,735 
Bed bottom, spring, P. 'Vells . . . . . . . . . . . . . . . . . . . . . . .  1-16,626 
Bed warmer, .J. Crockett. . . . . . . . . . . . . . . . . . . . . . . . . . . .  1413,577 
Bedstead, sofa, H .  A. Emery . . . . . . . . . . . . . . . . . . . . . . . .  H6,5t8 
Bee IIIve, J.  W. Walker . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  146.731 
Bell strIkIng, electrIc, L. H. �!cCullough . . . . . . . . . . 146.603 
Billiard cue, H. Platts . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  146,704 
BlastIng compound, W. N. H!ll . . . . . . . . . . . . . . . . . . . .  146.530 
BlastIng torpedo, Peck & �[cK .. nna . . . . . . . . . . . . . . . .  146,612 
BUnd slats, makIng, W. W. Byam . . . . . . . . . . . . . . . . . .  146,512 
Blowing machine, Bender & Anne . . . . . . . . . . . . . . . . .  1-16.507 
Boats, etc., lowering, ,,'. 'V. Hannah . . . . . . . . . . . . . . 146,672 
Boiler j steam, H. W. Rlcl:' . . . . . . . . . . . . . . . . . . . . . . . . . .  146,614 
Boiler, revolving steam, B. T. Babbitt. . . . . . . . . . . . .  146,634 
Boiler washing machine, �I. A. Barnes . . . . . . . . . . . . U6,566 
Book support, W. H. Post . . . . . . . . . . . . . . . . . . . . . . . . . .  U6,706 
Boot soles, channeling, Goodyear, Jr., & Dancel. U6,669 
Boots, pulling on, E. L. 'Valcs . . . . . . . . . . . . . . . . . . . . . .  146,559 
Boring machIne, A. H. GetteL . . . . . . . . . . . . . . . . . . . . . .  146,663 
Broom handle, E. :M & J. W. Turner . . . . . . . . . . . . . .  146,727 
Brush. fiesh ,nd bath. J. Ryan . . . . . . . . . . . . . . . . . . . . .  146,713 
Buckle, G. H . Lefevre . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  146,693 
Buckle, harnes::!, G. W. Bradford . . . . . . . . . . . . . . . . . . .  146,644 
Bung bush insertcr, H. A. Engels, . . . . . . . . . . . . . . . . .  146,585 
Bung, cock, and tn flping apparatus, O. T. Earle .. 146,662 
Burner, gas, Bogert & �ledlln . . . . . . . . . . . . . . . . . . . . . . .  146,568 
Burner, gas, .J. Higby . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  146,553 
Can for pa.:nt, etc., G. �larvin . . . . . . . . . . . . . . . . . . . . .  U6,696 
Can, 011, B. B. Eaton . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  146,582 
Can opener, B. H. Hugunln . . . . . . . . . . . . . . . . . . . . . . . . .  146,677 
Candy, chewing gum, C. C. ::'Iloore . . . . . . . . . . . . . . . . . .  146,541 
Car coupling, J. H. Burrell, Jr . . . . . . . . . . . . . . . . . . . . .  1-15,650 
Cal' coupling, �fI.... n.. Kepperllng . . . . . . . . . . . . . . . . . . . .  146,1387 
Car coupl!ng, S. G. Randall . . . . . . . . . . . . . . . . . . . . . . . . .  146,709 
Car coupling, J. B. Satl"ord .. . . . . . . . . . . . . . . . . . . . . . . . .  146,714 
Car coupling, L. Smith . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  146,718 
Carpet beater, J. Hothersall . . . . . . . . . . . . . . . . . . . . . . . .  146,676 
Carpet rag looper. J. E. Almy . . . . . . . . . . . . . . . . . . . . . .  146.56J 
Carriage , child's, J. H .  Brown . . . . . . . . . . . . . . . . . . . . . .  146,569 
Carriage curtain fastening, G. L. Crandal.. . . . . . . .  146,5U 
Carriage atep r:�Il, T. "TrY. Porter . . . . . . . . . . . . . . . . . . . .  146,551 
Carriage top plate, C. A. Dearborn . . . . . . . . . . . . . . . .  146,6130 
Carriage running grar, D. Hutchinson . . . . . . . . . . . . .  146,593 
Caster, furniture, B. F. Potter . . . . . . . . . . . . . . . . . . . . .  146 .70i 
Chair, folding, Formica & Fabri . . . . . . . . . . . . . . . . . . . .  146,523 
Chair hat holder, H. C. Bowers, . . . . . . . . . . . .  " . . . . . .  U6,508 
Cigars, applying stamps to, A. C. Fletcher . . . . . . . .  146,664 
Clock keys, manufacture of, G. D. Clark . . . . . . . . . .  U6,51S 
Cloth cuttlng mechanism, J. II. Drew . . . . . . . . . . . . .  146,580 
Cloth, machine for steaming, 'V . Hebdoll . . . . . . . . .  146,67·1 
Cloth rolling mechanism, J. H. Drew . . . . . . . . . . . . .  146,581 
Clothes dryer, EIl !s  & Sumner . . . . . . . . . . . . . . . . . . . . . .  146,58-1 
Clothes horse, foldIng, H. C. & D. Snyder . . . . . . . . U6,i19 
Coffee roaster, G .  L. Kouns . . . . . . . . . . . . . . . . . . . . . . . .  1-16,690 
Cork cutting machine, E. F. Harrington .. . . . . . . . .  146,528 
Cranberry g.therer, R DeGray . . . . . . . . . . . . . . . . . . . .  146.579 
Crowbar, A. V. Berry . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  146,640 
CultIvator, l .  Cory . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  146.576 
Curtain fixture, E. M. Davies . . . . . . . . . . . . . . . . . . . . . .  U6,659 
Dental impression cup, G. S, Fouke . . . . . . . . . . . . . . . .  146,587 
Digger, potato, F. Pless . . . . . . . . . . . . . . . . . . . . . . . . . . . .  146.705 
Digger, potato, D. "\- . Travis . . . . . . . . . . . . . . . . . . . . . . .  146,726 
DitchinJ? machine,  D. W. Travis . . . . . . . . . . . . . . . . . .  146,725 
Dr1lling coal and rock, n. Fletcher . . . . . . . . . . . . . . . .  146 ,322 
Egg beater, W. Redhetlcr . . . . . . . . . . . . . . . . . . . . . . . . . . .  146,710 
Elevator, C. E. Moore . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  146,699 
Elevator, hydrostatiC, H. Flad . . . . . . . . . . . . . . . . . . . . .  146,6(3 
Elevator, water, N. H .  Lindley . . . . . . . . . . . . . . . . . . . .  146,694 
Engine, rotary, J. l3. Aut . . . . . . . . . . . . . . . . . . . . . . . . . . .  1<16,620 
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