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Agricultural Implements, Farm Machinery
Seeds.Fertlllzers. R.II.AUen&Co.IS9&191 Water st .• N.Y. 

Valuable Patent for Sale. Address J. C. 
Edw .. rds. Bmghamton, N. Y. 

Cast Iron Sinks, Wash Stands, Drain Pipe, 
.. nd Sewer Trap.. Send for PrIce LIst. B .. Uey. F .. rrell 
& Co .• PI ttsburgh. P ... 

Treatise on the Steam Engine Indicator
PrIce $1. Address E. Lym .. n. C. E .. New H .. ven, Conn. 

S horse power, properly applied, will grind 
30 bus tine me .. 1 per hour. Jno.Ross. Wlillamsburgh.N.Y. 

Barrel Machinery wanted by H. Schaper
kotter. cor. 13th & Montgomery Sts .. St. Lonls. Mo. 
Boiler Scales removed or preven ted. "No cure 

no p .. y." Send for clrcul .. rs to S utto n Co., 95 Llberly St. 
Wanted-Will purchase, or introduce on a 

roy .. lty. or .. n Interest. some deslr .. ble patented .. rtlcle 
of moder .. te prIce. or will a,slst In t .. klng ont p .. tent of 
Bome u.eful lnventlons. Address , .. Ith fnll p .. rtlcul .. rs. 
Morse R. Benbow t BostO D, Ma.ss. 

Jenkins' Steam Trap-More work, for less 
money. thon .. ny other. Reqnlres no .. ttentlon. Satls
f .. ctlon guar .. nteed. JenkIns & Dewees. 2�SCburcb St., 
PhU .. delpbl .. , P ... 

For iron frame Band Saws, cheapest and 
best. $150. Address S.C. Fors .. ltb & Co •• Mancbes ter.N.H. 

Machinists and others, who nquire steel of 
extra qu .. llty, c .. n Obt .. lD It from tbe .. Crescent Steel 
Works/' Pittsburgb , Ps. 

I have a small invention; will sell for cash 
or excbange for a Plano. For 'Particulars, address 
J. A. R .• Station L., New York CIty. 

Best and Cheapest Injectors, Damper Reg
ul ators, and Steam Traps made. See ctrculars. A. G. 
Brook •• 422 VIne St .•  Pbll .. delphl ... Pa. 

Engines and Boilers a Specialty-1st clltss; 
new p .. tterno; late p .. tents; reduced prIces. PI .. ln .. nd 
Cut·oll Rar'l .. nd Vert'l EngInes; HoIsting EngInes; 
tbe celebrated Amcs' Port .. ble EngInes; BoUers of .. II 
kInds; CUm .. x Tnrblne ; and the best S .. w M\1l In the 
market. Large stock always on hand. Hampson, 
Whlteblll & Co., 38Cortl .. ndt St., New York . Works .. t 
Newburgh, N. Y. 

Person Wanting Light Machinery Built 
will do well to .. ddress Wm.G. & G.Greenlleld.Hope M .. • 

chIne Works. H .. rrlson. N. J. PrIces to snIt tbe tlm�s. 
Models and light metal work. H. B. Morris, 

Itbac .. , N. Y. 
Pratt's Liquid Paint Dryer and White Ja

pan snrp .. see. tue EngUsb P .. t. Dryers .. nd Brown J .. p .. n 
In color. qu .. l1ty, .. nd prIce. Send for descrlptlve clrcn
I .. r to A. W. Pratt & Co .. 53 Fulton St .. New York. 

Baling Presses. J.M.Albertson,N.London,Ct. 
For Solid Wrought-iron Beams, etc., see ad

vertIsement. Addreoo1Jnlol>. Iron Mms,Plttsbur gh,P ... , 
for ltthogr"ph, etc. 

Walrus Leather Wheels for polishing Iron, 
Steel . .. nd .. II liRe Metals. Greene, Tweed & Co., I S  
Park Place, New York. 

Rue's "Little Giant" Injectors, Cheapest 
and Best Boller Feeder In the mar ket. W. L. Chue .. 
Co., l1li. 915.9'1 LIberty Street. New York. 
Many New England Manufactories have Gas 

Works. whIch ltght tbem .. t one fourth the cost of co .. 1 
g .. s. For partlcul .. rs, addr e •• ProvIdence Steam and 
G .. s Pipe Comp .. ny. ProvIdence. R. I. 

Hotchkiss Air Spring Forge Hammer, best 
In the m .. rket.Prlces low.U.1·'rlsble & Co •• New Haven.Ct 

Steam Whistles, Valves, and Cocks. Send 
forPrlce LIst. BalleY,F .. rrell & Co., Plttsbargh, P ... 

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

Scale in Steam Boilers.-I will remove and 
prevent Scale In .. ny Bte .. m Boller, .. nd make no ch .. rge 
untll the work Is found s .. tlsf .. ctory. Geo. W. Lord, 
Phliadelphl .. , P  ... 

Steel Lathe Dogs, 14 sizes, and 7 sizes of 
Steel CI .. mps. The Best .. nd Che .. pest. Send for Clrcul .. r 
& Drlce Ust to Phlla. Hydr .. ullc Works. EveUn .. St .• Phll ... 

Salamander Felting-Leading manufactu
rers pronounce S .. I .. m .. nder Feltlng the only Indestruc· 
tlble .. nd best non·conductlng covering for .. ll he .. ted 
surf .. ces. A. G. M1lls, Man"ger,23 Dey St., New York. 

Matson's Combination Governor is sent on 
trl .. 1 to .. ny one .. ddres8lng M .. tsen Bros., Moltne, Ill. 

Direct Steel Castings-Solid and Homoge
neous. Tenslle streng 70 thous .. nd Ibs. to the squ .. re 
Inch. An Inv .. lu .. ble substItute for expensIve forgIngs, 
or Iron C .. stlngs requIrIng gre .. t Strength. For clrcul .. r 
.. nd prIce llst, .. ddress McH .. lIee Steel Co., cor. EveUna 
.. nd Lev .. nt Sts., Phll .. delpill .. , P ... 

Electric Bells for Dwellings, Hotels, &c.
Most reliable .. nd cheapest Hotel Annuncl .. tor. Che .. p 
telegr .. ph outllts for le .. rners. Ins'ts for Prlv .. te LInes, 
G .. sLlghtlng App .. ratus.etc. J.H.Hessln.Sc.Clevel .. nd.O. 

Blake's Belt Studs are the most reliable 
f .. stenlng for Rubber or Le .. ther Belts. Greene. Tweed 
& Co., 18 P .. rk Place, New York. 

The Varnishes and Japans of the London 
M'I'g Co. compare favorably 10 price with, and are unex� 
celled In purIty. dur .. blllty . ..  nd color by ... ny lIrst claBO 
houses In Europe or Amerlc... Hy .. tt & Co .• 01l1ce 246 
Grand St .. New York; F .. ctory. Newark, N. J. 

Diamon&s and Carbon turned and shaped 
for Sctentific purposes; also, Glazier s' Diamonds manu
factured .. nd reset byJ. DIckInson. 64 N  .. ss .. u St .. N. Y. 

Saw Ye the Saw ?-$1,000 Gold for SawmUl 
to do same work wIth no more power Expended. L. B. 
Cox & Co .• 197 Water St .. New York. 

Specimen copies of the Manufacturer and 
Bu llder.tbe cbe"ptst mech .. nlc .. 1 .. nd sclentillc journ .. 1 
In the worl:, furnlsbed free on .. ppllc .. tlon. All Inter
ested In MeChanIcs and Scl.nce, .. ddress Austin BI .. cl<, 
Publtsher,87 Park Row. N. Y. P. O. Box 4379. 

For the best Cotton Cans and Galvanized Fire 
P .. lls .. ddress J .. mes HU!, Prilvldence, R. I. 

For small size Screw Cutting Engine Lathes 
.. nd drlll Lathes ... daress S t .. r Tool Co .. ProvIdence, R.I. 

Mechanical Expert in Patent Calle!!. T. D. 
stetson. 23 Murr .. y St .. New York. 

Price only three donu-The Tom Thumb 
ElectriC Telegraph. .a. comp ac t working TeletrHph ap. 
par .. tus. for lending messages, making mapets, the 

electric light. gtvtnll' al arms , and varloUl other pur polel. 
Can be put In operatIon by any lad. Includesbatte17, 

key and WIres. Neatly packed and len\ to aU part. of 
the world on receIpt Of priCe. F. C. Beach .. Co •• :.8 
Br o .. dw ay,New York. 

Tingue, House & Co., 69 Duane St., N. Y. 
M .. nufacturers of MachIne BI .. nketlng,Felts ... nd Cloth .  
Endless o r  I n  pIece, for PrInters, Engr .. vers, Polishers 
1'lano Forte M .. kers. P .. per M .. kers, Calico Printers 
Pmchlng or W .. sher Cloth, Filter .. nd StraIner Cloth. 
fOUll kInds of liquIds. S .. mple sent on appllc .. tlon. 

J' ritutifit �tutritau. 
For the Best Portable Engine in the wor Id, 

addres. Baxter Steam Engine Co., IS P .. rk PI .. ce, N. Y. 
Mining, Wrecking, Pumping, Drainage, or 

Irrtgatlne"Machlnery, for lale or rent. Bee advertl_ 
ment. Andrew's Patent,lnlld e paee. 

Temples" OilC&Il8. Draper, Hopedale. Mass. 
All Fruik&D Tools,] erracute,Bridgeton,N.J, 
Hydraulic Presses and Jacks, new and se· 

cond hand.L .. thes and MachInery for PolishIng .. nd Buf. 
ling Met .. ls. E. Lyon 70 lir .. nd Street, New York. 

Deane's Patent Steam Pump-for all pur
poses-StrIctly lIrat cl ...... nd rell .. ble. Send for clrcul .. r. 
W. L. Ch .. se & Co., 95 & 97 LIberty St .. New York. 

Forges-{Fan Blast), Portable and StatiOB.. 
"17. Keystone Port .. ble Forge Co., Phllaolelphl .. , P ... 

The "Scientific American" Office, New York, 
IS lItted wIth the Mlnl .. ture Electric Teleer .. ph. By 
touchIng little buttons on the deSkS of the m .. n .. gers, 
,lgn .. ls .. re sent to persons In the varIous dep .. rtments 
Df the est .. bllshment. Che .. p .. nd e1rectlve. Splendid 
ror shops, 01l1ces, oIwel11ngs. Works for any distance. 
PrIce .5. F. C. Be .. ch" Co., 26SBro .. dw"y,Ne1l' Yor k, 
M .. kers. Send for free lllaatrated Cat.lope. 

Brown's Coalyard Quarry" Contractor's Ap-
p .. ratus for hoIstIng .. nd conveying m .. terl .. ls by Iron 
c .. ble. W. D. Andrews & lIro., 414 W .. ter St .. New York. 

For Surface Planers, small size, and for 
Box Corner GrooTlng MachInes, send to A. DaTls, Low. 
ell,M .. ss. 

Lathes, Planers, Drills, Milling and Index 
M .. chlnes. Geo. S. LIncoln & Co., H .. rtford, Conn. 

For best Presses, Dies and Fruit Can Tools, 
Bl1ss& Wllllams, cor. of Plymouth &J .. y,Br ooklyn,N.Y. 

Eames Patent Molding Machines for Metal 
C .. stll:gs. S .. ves fully one thlri! In cost of labor of mold
ng, .. nd secur.,. better work than the ordln .. ry method. 
For Clrcul .. rs ... ddress P. & F.Corbln. New B rlt .. ln.Conn 

We want a good Traveling Salesman for 
e .. ch State .. nd the BrItIsh ProvInces. LehIgh V .. lley 
Emery Wheel Comp .. ny, Welssport, P ... 

The Improved Hoadley Cut-off Engine-The 
Che .. pest, Best, .. nd Most Economlc .. 1 steam-power In 
he UnIted St .. tes. Send for clrcul .. r. W. L. Chase & 

Co.,95 & 97 LIberty St., New York. 
Peck's Patent Drop Press. For circulars, 

"adress MUo. Peck '" Co .. New H .. ven. Conn. 
Small Tools and Gear W heels for Models. 

LIst free. Goodnow & Wlehtm .. n,23 Comhlll, Boston,Ms. 
Portable Engines, new and rebuilt 2d hand, 

.. specl .. lty. Englaes, BOilers, Pumps, .. nd M .. chlnlst's 
Tools. 1. H. She .. rm .. n. 45 Cortl .. ndt St .. New York. 

Spinning Rings of a Superior Quality
Whltlnsvllle SpInnIng Wng Co., Whltlnsv1lle, M .. s •• 
Bend for s .. mple .. nd prIce I1st. 

Johnson's Universal Lathe Chuck. Address 
t.ambertvJlle Iron Works, L .. moertv1lle, N. J. 

Best Philadelphia Oak Belting and MQnitor 
Stltcbed. a. W. Amy, M .. nuf .. cturer. SOl '" 80S Cherry 
St.. Phll .. delphl ... P... Send 10r new ctrcul .. r. 

Buy Boult's Paneling, Moulding, and Dove
ta1llng M .. chlne. Send for clrcul .. r .. nd s .. mple of work. 
8. C. Mach'y Co .. Battle Creek. Mlcll .. Boll: 227. 

The New Half Dollar and other Steam En
gInes. E. P. Ryder, SS Cle rmont Av. , Brooklyn, N. Y. 

For First Class Steam Boilers, address Lam
bertv1lle Iron Works,Lambertvllle, N. J. 

when we try the w .. ter g .. ges ln oneboller;we .. re sure 
as to where It Is In the other. We feed wIth eIther cold 
or w .. rm, or ne .. rly bolllng w .. ter. !thInk If .. II boilers 
were �onnectedln thIs w"y there would not be som .. ny 
terrIble explosIons. A. ThIs Is .. very good .. rr .. nge· 
ment, and we .. re much o bltged to you for the descrlp· 
tlon. As to strength of bollers.see 193. vol. 29. 

(5) G. H. A. asks : Will Babbitt metal 
m .. ke .. good pIston, If melted and run In .. br .. ,s cyltn· 
der? A. Not very. Your other questions h .. ve been 
repe .. tedly .. ns wered In these columns. 

(6) J. B. H. asks : How is the fine wire, of 
whic h .. mUe weIghs only .. gr .. ln. dr .. wn � A. It Is en
closed In .. m .. os of other m .. terl .. l ... nd Ihe two .. re 
dr .. wn together Into wIre, .. fter whIch the c .. slng Is dIs· 
solved by .. chemlc .. 1 preparatIon. 

(7) H. A. T. says : I have an engine 12!x36 
InCh es stroke. I run It wIthout .. b .. lance wheel. It h .. s 
.. dlrect connectlon of v .. lve stem to eceentrlc. What 
le .. d sbould It h .. ve ... nd .. t wh .. t poInt should the cut-
011 be? A. GIve the v .. lve J4 of "11 Inch le .. d. when 
cold. The poInt of cut-oll' wlll gener .. lly be regul .. ted 
by the pres8ure ot ste .. m and tbe work to be done. 

My rallro .. d h .. s .. curvoln It. about lC feet In 100. 100 
feet long, .. nd then tnere Is 100 feet of straIght ltne. 
Wh .. t Is the best mode of runnIng on the track soas to 
get the c .. r :round the curve? A. Tbe tracks of street 
r .. Uro .. ds h .. ve many such curves, .. nd specl .. 1 .. pplt· 
ances are used, which you can obtain from a manufac 
turer. 

(S) C. J. B. asks : What is ithe process of 
gummIng the p .. rts of .. newsp .. per togelber. to m .. ke 
It Into book form? A. It Is done by" m .. chlne 
WhIch folds the p .. per and .. t the eame time .. ppltes 
p .. ste .. tthe back of the le .. ves. 

(9) E. T. C. says : I wish to put up a lathe 
for turnlng hard wood, Bucbaa oak a ud Babtof from 3 
to 12 Inches In d.1 .. meter. I .. m thinkIng of bavlngtwo· 
pulleys on the m .. ndrel. Of what dl .. meter . ..  nd how 
bro .. d on the f .. ce should they be? A. You c .. n m .. ke 
one pulley 6 Inches, .. nd the other 4 Inches In dl .. meter. 
The f .. ce of e .. ch Ihould be 2Inche.. 2. What wIdth of 

rubber belt should I use? A. Two Incbes. 3. How 
many revolutIons per mInute should th c work m .. ke? 
A. From 500 to 800 revolutIons p e r  mInute . 4. Would 
pulleys buUt up of pteces of wood. so as to present the 
end of the gr .. lnpto tbe belt, gIVe good results? A. The 
pulleys wlll do better If tUlUed from solta pIeces of 
WOOd, or I .. gged .. nd turned 011 .. fter beIng built up. 
5. How I .. rge should .. steel or Iron mandrel be? 
A. DI .. meter of m .. ndrel should be '" Inch. 6. Wh .. t 
horse power would It t .. ke on t9 1nch work? A. ]o'rom 
% to � of .. horae power. 

(10) H. P. asks : What would be the prob
.. ble burstIng pressure of .. cyl1ndrlcal boUer 28lnche. 

In dl .. meter, of pl .. tes )4 Inch thlck,wlth a slngle rowot 
rIvets? A. See p. 193, vol. 29. 

Does sh .. rpenlng cotton gIn s .. ws .. Id In the cle .. n· 
Ing"f the seed. or does It only Incre .. se the speed of the 
g la? A. Speed Is the more Import .. nt Item. The sews 
do not requIre to be very sh .. rp. 

(11) F. R. M. asks : Will you please give 
dIrectIons and formulre for desIgning a good turb Ine 
w .. ter wheel of the vortex or centr .. 1 dIscharge kind? 
A. There h .. ve been volumes wrItten on tbls 8ubject. 
You wlll lIndlt .. bly treated In Rankine's, Falrb .. lrn's, 

..nd Welsb .. ch's works. It Is entirely too c omprehen
Itvetor our columns. Moreover, 1f the best propor
ttons were dellnltely lIxed, there would be no more 
competitIon between w .. ter wheel m .. nuf .. cturers. 

(12 ) D. asks : Can a band of steel,! inch 
broad .. nd of su1l1clent thIckness to sust .. ln .. s traIn of 

B. H. can answer his query as to the size of 150 Ibs .• be used .. s .. belt on )Julleys 4 Inches In dlame
pIpe to convey w .. ter .. long dlst .. nce by referring to p. ter? A. A pIece of the best s .. w steel, .. bout 1·40 of .. n 
4S, vol. 29,-A. Y. McD w1ll lind the dIrectIons on p. 59, Inch thIck, mIght .. nswer, but It would be ll .. ble to 
vol. 24, for galv .. nlzlng Iron p

'
jpes su1l1clently tXpltclt. bre .. k. 
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(19) C. E. E. P. asks : How are carbon pl .. tes made for galv .. nlc batterIes? A. The c .. rbons 
for Bunsen's b .. ttery .. re made .. s follows : The line aUst 
of coke a n d c  .. klng co .. l ls pnt Into .. close Iron mold 
of the shape reqnlred for the c .. rbon ... nd exposed to 
tbe he .. t of a fnrnace. When taken onto the burned 
m ... s Is porous .. nd nnllt for use; but by repe .. tedly 
so .. klng It In thIck slrnp. or g .. , t .. r, and reheating It,lt 

.. t length .. cqulres the neces ... ry soltdl1y .. nd condnct· 
Ing power. The c .. rbon th .. t forms on the roof of ga. 
retgrtsls h .. rder and better th .. n Ihe carbon thusm .. de 
but Itls d llllcult to work, .. nd tbe supply of It 10 11m. 
Itcd. 

(20) A. B. C. asks : Can more than one wire 
be supplted from .. n Intermedl .. te battery, .. n th e  wIres 
iJeing through wtres? For instance, two or more wtres 
worl< from New York to Phll .. delpbl ... wtlh .. m .. ln 
b .. ttery .. t Trenton; c .. n both or more Itnes be snpplled 
wtthont dIvIdIng the b .. ttery? A. Thcy cannot. An 
IntermedIate battery con stitute ... portIon of t�e m .. ln 
c1rcutt, and connecttng tn a.notller wtre would have 
the same efiect as crossing the wlres. 

(21) S. W. says : A few days ago,on exam· 
lntng one of our fire alarm boxes, I found lumps,or soltd 
cryst .. ls, of sulph .. te of copper .. dherlng to Ihe kerlte 
InsulatIon of the wIre InsIde the box. The box Is some 
four Or live ,qu .. res from the 01l1ce. I .. m posItive the 
crystals were not on the wIre when It w ... put In the 
box. The Qu estion Is: How came:the sulph .. te there? 
A. It was prob .. bly pl .. ced tbere .. t some subaequent 
time by some one havIng access to the bOX, for the pur 
POBC. perh .. ps. of excltlng your curIosIty. 

(22) J. O'C. and others.-Belts will move 
tow .. rds Ihat part of the pulley where the r .. dlus Is the 
gre .. test. 

(23) J. E. H. asks : How Cilll I silver plate 
.. w .. tch c .. se or other .. rtlcles ? A. PI .. ce the .. rtlclesln 
a b .. th consIsting of two gr .. lns of cy .. nlde of sllver 
anu two graIns of cy .. nlde of potassIum In every two 
hundred graIns of w .. ter. Connect the zInc poles of a 
b .. ttery of three or four cells to the .. rtlcle to be pl .. ted 

.. nd the copper pole to .. pIece of sllYer. whIch Is also 
plunged Into the bath. The p .. ss .. ge of the current de
composes the salt. deposits sliver on tbe object ... nd 
c .. uses the dlssolutlon of .. n equal qu .. ntlty of met .. 1 
trom the sUver electrode. The time requIred for the 
operation depends on the thIckness of coatlng re 
quired. 

(24) J. F. A. asks : How many feet of silk 
covered wtre, and of what size, Is requtred for the sec· 
ondory coli of an Ind uetlon .. pp .. r .. tus c .. p .. ble of pro. 
duclng .. n Inch sp .. rk? Wh .. t Is the length of the prl· 
moryc01l? Wlll the ordln .. ry soft Iron of commerce 
do for the c ore? A. An InductIon coli of tb .. t c .. p .. clty 
would require about 40,000 feet of silk-covered -copper 
wIre of 0 0055 Inch dl .. meter. or No. 26 Blrmlngb .. m 
g"ge.for the second .. ry cotto The prlm .. ry coll consIsts 
01 two layers of copper wIre of 0 '1 of .. n Inch dIameter 
or No. 12 Blrmlngh .. m gage. Ordinary soft Iron of 
commerce wtll answer very well for the core, but Nor· 
way Iron Is the best for thIs purpose. 

(25) F. C. B. asks : How ia an induction 
c01l .. rr .. nged so that tbe dr .. wlng out of the core In
cre .. ses the stren Rth? How Is .. coll .. rranged 00 th .. t .. 
tube enclosIng the coU regulates the current. dr .. wlne 
tt out incrc88fng-. and pushing tt In dec reaetng, Its 
etrengthil A.-'1:h8l'e t.a DO au&ng�nt whereby the 
wlthdraw .. lof the corc can Inere .. se the InductIve ef
fect of .. coli. A prlm .. ry coli when enclosed In .. br .. ss 
t110e loses Its InductIve ellect upon the second .. ry c01l, 
bec .. use the Inductlon currents clrcul .. te wIthIn the 
tube Instead of p .. sslng Into the secondary coli. By 
drawIng the tube out, .. nd leavIng the prlm .. ry coli 
wIt bIn the second .. ry. the currents cIrculate In the lat
ter. anu thus tbe Inducttve ellect Is Incre .. sed In pro
portlon as the tube Is removed. 

(26) C. D. C. asks : What are the character
Ist iCS of the Lecl .. ncbe b .. ttery? Is It 8S Intense .. s the 
Grove? A. The Leclanchc element consIsts of .. zInc 

-E. F. G. w1l1 lind dlrectlons for m .. klni r .. ncld butter (13) D. M. S&ys : I want to build a slllall 
sweet on p.l 19, vol. 30.-G. A. B. wlll lind .. recIpe for furn .. ce for melttng Iron. Of wh .. t sIze ShOuld It be to 
bIrdlIme on p. 347, vol. 28.- T. D. H. wlll lind recIpes work properly? Would .. furnace of 12 1mches Inelde 
for fulmln .. tlng powders on p. 9 6. vol. 51. -L. G. D. wlll diameter .. nd 36 loches hIgh be I .. rge enough to m .. ke 

�ood sound c .. sttngs? A .  The .. bove dImensIons wlll rod In a solution of ordInary corr merclalsal .. mmonlac; lind .. mple Instruot!ons for bulldlng an Ice house on p. 
p
� 

rob .. bly gIve good results. 2. I h ave re�d that meltIng tbe negative pole Is a prIsm of c .. rbon, t ightly packed 251, vol. 3O.-C. E. E. P. can pollsh stones by the process 
Iro" on .. small sc .. le IS never successful. =h .. t Is the Into a porous vessel wIth a mIxture of peroxIde of m .. n-descrIbed on p. lSS. vol. 30. A recIpe for cement for u ., 

f d aquarl .. ls gIven on p. 2H. vol. SO.-G. W. H ... nd G. P. trouble? A. Very sm .. ll masses of Iron .. re .. pt to ox - ganese anu carbon. In the form 0 .. co .. rse pow er. 
w1ll lind .. nswers to theIr questlons .. s to suctIon &lid Idlze quIckly, whIch cause. tbe dl1l1culty. 3. What The zInc unItes wlth chlorlne,formlng chlorIde of zInc, 
sIphons on the edltorl .. 1 p .. ges of thIs Issue.-c. J.C. C. 81zed of f .. n blower. wIth 4 f .. ns.runnlng .. bout 2.500 re- wblle ammonl .. Is set free .. t the neg .. ,lve electrode. 
sllould consult .. ph yalcl .. n.-F. J. B. can bronze Iron volutlons per mInute. would be requIred for the .. bove Its electromotlve force Is 1'48 volts, whlle tl1 .. t of .. 
pIpes by followIng the dIrections on p. 107, vol. 3O.-B. mentIoned furn .. ce? A. A blower 9 Inches In dIameter Grove Is 1 9 V

e
0lts. There Is no waste of m .. terl .. 1 when 

M. & Co:wlll lind .. recIpe for pre serwlng h .. rnesson p. w1l1 do. If properly constructed. the Leclancb batte
d
ry Is not In .. ctl

l
on; an

b
d If 
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he ev

d 
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, or .. tlon of the l1Qul Is prevented. t m  .. y e .. owe to 264, vol. SO. (14) E. D. P. asks : How can I tin gray rem .. ln untouched for months wIthout lOSIng power. 
(1) W. J. R. asks : Is there a flexible pipe Iron? A. Clean the pIeces thorougbly. cover them It IS. therefore, .. dmlrably .. d .. pted for workIng tele

m .. de that wlll st .. nd Ihe he .. t and pressure of ste .. m. wIth .. solutlon of s .. 1 .. mmoni .. c, .. nd dIp them Into graph wIres where the open CIrcuIt Is used , .. nd where 
s .. y from 50 to 125Ibs.? I w .. ut It to be Umber,so th .. t" melted tin. the telegr .. ph Is not I n  constant use ... s well .. s for elec
little power w1ll bend It to .. ny .. ngle when the pressure (15) J. W .  S. asks : 1. How many strokes trlc bells. When pl .. ced In short cIrcuIt, It polarizes 
Is on. A. Yes. It Is not very lIexlble; but by gIvIng It does the s Ickle or knIfe m .. ke to one revolution of tbe very qulcklY, .. nd Is therefore not adapted for work Ing 
su1l1clent lengtb, It c .. n re .. dlly be turned In .. ny desIred ground wheels of .. n ordln .. ry mowIng m .. chlne? The local clrcmts. or for wor kIng ordln .. ry m .. ln line tele. 
dIrectIon. one whIch I am plannIng ", .. kes128 strokes to one rev- gr .. ph cIrcuIts on the A merlc .. n closed ctrcult system . 

(2) J. F. K. asks : What is it that eats olutloll of the ground whtels, .. nd works the gear (27) L. V. R. asks : How c&n ivory be m&de 
aw .. y the ends of the enclosed gl .. ss tube of .. w .. ter wheels by .. screw. A. The speed of the knIves 18 pro- duct1le. or be reduced to tb. con81stence of putty. so 
g .. ge? The tube w .. s p .. cked With rubber, .. nd h .. d been por:1oned. ln .. good mowIng machIne, to thespeed wIth tbat It could be worked In to .. ny deSIred form? A. 
In .. bout one ye .. r. under .. ste .. m pressure of 50 Ibs. whIch the m .. chlne adv .. nces. 2. Is the m .. chlne th .. t So .. k It In .. solutIon of pure phosphorIc acId, and It 
A. The tube presents the .. ppe .. r .. nce of h .. vlng been m .. kes the most strokes of the _knIfe gener .. lly the wtll become lIexlble. Exposure to the atlLosphere w1l1 
cut by s .. nd or grIt. best? A. Not necess .. rUy. harden It. but It m .. y be m .. de agaIn pU .. ble by Immer. 

(3) J. E. B. asks : I am running a blast en- (16) J. L. G. asks : 1. A saw mill is drawn slon In hot water. 
glne .. t .. furn .. ce. Four cyUndrlc .. 1 bolltrs,60 feet long by .. port .. ble engIne of 25 horse power. The lIues ln (2S) R. N. aSKS : Does the 11 seconds of 
by 30 Inches In dIameter. In batterIes of two bOllers the boUer leak b .. dly on some da:!s, and on others Ihey IULar .. cceler .. tlon. per century. mean .. tot .. l .. cceler .. -e .. ch, furnloh the ste .. m. There lB .. steam dpme on wlll not le .. k .. t .. II. SometImes the w .. ter w11l st .. nd tlon of 11 seconfts In th .. t period, or Ih&t the lun .. r 
each set, the domes beIng connected by the m .. ln steam In the ash pIt In .. conslder .. ble quantity. Is such.. month Is now 11 sec onds shorter Ih .. n It w .. s .. century 
pIpe th .. t goes to the engIne. One of the b .. tterles be· boller safe? A. We would like to h .. ve furtber portteu- .. go? A. The tot .. l secular .. cceler .. tlon of the moon's 
c .. me ch .. rged wIth electrlcl ly. I opened .. brass drIp I .. rs ln reg .. rd to thIs c .. se. such .. s k Ind of feed w .. ter me .. n motion .. mounts to between ten .. nd eleven Eec. 
cock th .. t w .. s In the pIpe upon tbe boUers ... nd left' It used, .. nd whether the tubes le .. k by fits .. nd st .. rt., or onds per century. Bee Herschel's .. Ou tlines of As. 
open untllI got the ste .. m turned on. When I went to .. fter blowIng down or cle .. nlng the boHer. 2. How of' tronomy." pp. 412.419. Lun .. r perturb .. tlons are .. Imost 
shut It. I felt a prlckl1ng sens .. tlon In my lingers. and ten c .. n the lIues In .. boller be upset with safety? A. numberl.,s. and .. re compens .. led. Tbe retardIng In
opened It agaIn. When I pl .. ced my fiDger wIthIn" of The tubes can be upset as long as there Is enough m .. - lIuence of the ether of s pace must be Imme asurably 
an Inch of the cock. I could feel It very plaInly. can terl .. l left ... nd sometImes .. ferrule c .. n be forced Into .mall. 
you expl .. ln It? A. It probably occurred from the tbecnd wlth .. dv .. ntalle. 3. The boller Is c .. lcul .. ted to 

II h t 1 c .. rry100 Ibs. steam: Is It dangerous to run wIth 50 or 60 (29) C. S.O. says : lave some p 0 ograp IS, frlctlon of tbe w .. ter, cont .. lned In the steam, ag .. lnst 
Ibo. of steam on? A. If you bav e a good p'lmp. lind tbe f .. ces of whIch are somewh .. t marred; they look as the sIdes of the orlllce. 
are careful, the boller I. not p .. rtlcnlarly dangerous on If they h .. d been plleu together before the varnIsh had 

(4) J. B. S. says : Our �afety valve is 4t .. ccount of the le .. ky tubes, nor would It be unsafe to drIed ... nd then pulled .. part. How .. m I to make them 
Incbes dIameter; It weighs 5 I bs.,lever weIghs 5 Iba., .. nd run the engIne ... sUigested. ..ppear .. l1 rlgbt? Tbey .. re perfectly new. A. �'or re-
the we Ight Is 751bs.r th� dIstance from v .. lve stem to storIng the surf .. ce to photogr .. phs ,etc .• If the scr .. tch· 
weIght Isll " tImes the dlst .. nce from valve stem to (17) W. asks : W hy is it that, if you take es do notgo through the albumen, w .. x tbem. Formu-
fulcrum. At what pressure should It blow 01r? A. If two musket b .. 11B (bolh .rlke ) .. nd two slml f .. r ch .. rges I .. : D Issolve 1 oz. white w .. x In 2 ozs. turpentIne by a 
It works freely, lt should blow 011 .. t .. bout 67 pounds. of powder, .. nd lo .. d them Into two guns. one rllled and hot w .. ter b .. th. Add .. few drops oll of I .. vender 
2. The engIne II double, the cyltnder. beIng Hx24 the other .. smooth bore, the ball from the rlHed b .. rrel wblch fsctllt .. tes the solutIon of the wax ... nd neutr .. 1 
Inches, wIth .. spur wheel (on cr .. nk sh .. ft) of 2feet Is thrown wIth so much more force .. nd precIsIon th .. n izes the odor of the turpentlne. Tbls has the consIst. 
dl .. meter, ge .. red to .. wheel of S feet dl .. meter. the b .. ll from the other? A. The gre .. ter precIsIon of 

ence ot butter. On .. n ImperIal sIzed photograph,t .. ke 
How many revolutions to the mInute should thIB en- the b .. n from the rille Is due to the rot .. ry motlou 

a lump the sIze of .. pea ... nd. wIth cotton lI .. nnel, rub 
glne run wIthout Injury, workIng at 75 1bs. ste .. m to the whIch Is lmp .. rted to It ... nd Its greater force Is prob .. - It over the prInt. BurnIsh wIth .. cle .. n ptece of Il .. n
squ .. re Inch? A. From 60 t070 . 3. We h .. ve two boll- bly due to the'decrease of wlnd"ge, .. nd the gre .. ter 

nel. ThIs glveBa hIgh pol lsh. 
en set sIde by sIde, wIth 2 Inch feed Iplpe, wIth check pressure exerted by theexplodlngpowder upon It . 
v .. lve .. t the mud drum of each. Our ste .. m connec- (IS) M. B. asks : Howcan I dye wood black? (30) N. S. asks : What is put inside casks 
tlons .. re 4 Inches In dl .. meter.wlth .. I .. rgevalveon each A. Boll � lb. chIp logwood In 2 qu .. rts water ... dd 1 oz. to prevent .. Icohol from soakIng Into the heads .. nd 

t I h b h Th t k U Ib st .. ves? A. DIssolve In a w .. ter b .. th 1 I b.le .. therscr .. ps boUer for dIsconnectIon, We b .. ve an equal1zer of 4 pe .. rl .. sh ... nd .. pply ho w t .. rus . en a e 7> • 
d dU t d I Incb pIpe for w .. ter connectIon, wIth .. stop v .. lve In logwood, boll In 2 qu .. rts w .. ter ... nd .. dd " 02. verdIgris' .. nd 1 oz . ox .. Uc acId In 2 lbs. water, .. n u e ir .. u .. -

center We never h .. ve .. ny trouble with more press_ .. nd " oz. copper .. s; str .. ln ... nd put In � lb . rusty steel Iy wIth 3 Ibs. watm water . Apply thIs solutlon to the 

llre In �ne boller th"ll �)le Othe), from unequal 1I11ug . . ;I:lng .... pd wlt)l thlsgQ over the work .. second tIme. 'nolde of tbe barrel, where (by oxld .. tlon) )t w!11 .. s 
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sume .. brown color .. nd become Insoluble In .. Icohol .  
I t  will close .. U tbe pores o f  tbe wocd, .. n d  will not 
crack or Ecale oft. 

(31) J. J. asks : What are good recipes for 
composItion bronze, .. nd bib .. nd beJl metals ? A. A 
good bronze ta made of copper 7 Ib s .• zinc 8 Ibs" tin 2 

lb •. Anotber: Copper l lb .• zlncI2 Ib .. , tInS Ibs. Metal 
for btb and other cocks : Copper �O Ibs., lead S ozs., 11· 
tb .. rge 1 oz . . ..  ntlmony S ozs. Bell metalfor sman bells : 
Copper 8 Ibs., tin 1 lb. For I .. rge beUs : Copper 100 Ibs. 
tin from 20 to 2 5 1bs. 

(32) N. F. C. says : I have IL 2t inch achro· 
mattc telescope, of 44 1nches foeu!; and wtth the lIuy· 
gbenl .. h ey'plece I \!'et .. power of SO. How blgb a power 
wl11tt stand, and how must I coustruct the eyep1ece? 
A. It will bear 125. Then 44.;...125=0·352"=equivalent 

ocus X2=0'704"=focus of field lens : and 0'704-...3=0'235" 

=focus of eye lens. showing 0·704-0·235=0·469"=dls· 

tanceapart. 2. How close w1l1 tt bring, apparently,tbe 
moon to the e .. rtb ? A. Moon's distance in mnes, 210.· 
000+125=1,120 miles. 

(33) B. F. H.-Get Webb's " Celestial Ob· 
jects," thtrd edition. It conta1ns an account of all ob· 
jects I1kely to Interest tbeam .. teur .. stronomer. 

(34) T. M., of Roorkee, British India, and 
otbers.-The SCIENTIFIC AliERIOAN, bound, wIll cost 
you $3 per volume. Volumes 26, 27, 29, are not on sali 

at present. Science Record. three VOlumes, $6.50 to 
gether. 

(35) W. P., of Dublin, Ireland, and others. 
-Captain Simpson's " Rt'porton the Naval Ordnance of 
Europe " Is to be Issued by tbe N .. vy Department. 
W .. sblngton, D .  C. 

(36) C. Roggenkamp, Appingedam, HoI 
land -SUbSCT1ptl0n to SCIENTIFIC AMERICAN. prepaid 
postage, $5.0S per annnm. 

(37) J. T. B. says : 1 In your issue of Octo· 
ber 31. you say th .. t It Is nots.fe to cemont directly on 
the w .. 'ls of a n  EXc .. v .. tlon. My f .. ther h.s built hundred 
of cement ctsterns, cementing directly on the eart 
walls, .. nd 1 h .. ve not known one of this kind of clo· 
tern of bls m .. ke to f .. tlfor w .. nt of strength. Put on 
three good trowel co .. ts (tbe last one containing .. Itt· 
tIe larger proportton of cement), and a brUSh coat for 
h .. rdfinlsh, m .. de by mixIng cement In w .. ter to tbe con· 
slstence of tbtck cream, and add a pInt of fine salt for 
a I .. rge p .. Ufnl of the finish. Wherever the .011 Is sta· 
ble enough to hold Its pl .. ce .. s t he cement Is laid on, 
the brick wall is In no sense needed. It Is only money 
w .. sted. Of course .. n cisterns should be protected 
from frost. A. There .. r. some soils sntllclently hard 
.. nd permanent to .. dmlt of tbe tre .. tment described by 
our correspondent, and n o d oubt such 18 the n ature of 
the ground In the section of whlcb he writes; but sucb 
CODal luction Is Dot safe tn all SOBSI, andIt la 11K. ble to be 
d .. maged by surf .. ce w .. ter In .. ny 8011. In mostsecttono 
of countrY, clstelnsso constructed would be attended 
wltb .. gre .. t de .. l ofrlsk. It Is not mer<IY,tbe loose· 
ne.s .. nd frl .. bllity of tbe soli that we bave to contend 
8jZ's1net, butthe preasure of tbe aUT face water 8S well, 
which, when confined by an uuderf!tratum of clay, 18 
a omet1mea very conSiderable, and forms themaln dtf
lIculty In tbe construction of dry cell .. rs.. Tbls pre .. · 
ure tends to wasb aw .. y the eartb bebln d  the cement, 
.. nd wben thus we .. ken�d to bre .. k It. Unleal H. M.bas 
hil.{\ the matter proved in h1s 1mmeulate nelghborhood, 
therefore, It wlll be with him In the n .. ture of .. n ex· 
perlment. 

1. Suppose I h .. ve a pump w h o l e bore Is 2}j; lncbes and 
stroke 41ncbes,and (connected witb tbe pump by .. two 
way stopcock) two pipes, one wltb .. n lDeh .. nd tbe 
other X Inch bore, the pipes botb le .. dlng to the same 
cIstern : How mucb more w .. ter wt11be ,up piled totbe 
pump .. t e .. ch stroke by tbe former tban by the latter ? 
A. If the pump Is worked with .. slow motlon,lts cyl1n. 
derwlJl be filled .. t every stroke, tbe same by the small 
pipe .. s by tbe large one, tbe difference being In tbe 
gre .. ter velOCity of tbe w .. ter .. nd consequently gre .. ter 
frlctton In tbe sm .. 11 pipe tb .. n In tbe I .. rge one; and for 
thtereaeoniwltb. the small p1Qe,greater power would be 
required to work the pump. But tbe qu.ntlty of w .. · 
ter dra.wn at each stroke wlll be the same in each case. 
2. Wbatklnd of pipe Is best to bring w .. ter In, from .. 
well .t .. distance, tbe w .. ter to be pumped up ? A .  
Ironplpe coated wltb co .. 1 tar would stand well. 8 .  
Whlcb W1111ast t b e  longest ordln .. rlly, underground. 
Iron or lead pipe ? A. In some soll" le .. d pipe Is the 
best, bnt others soon destroy It. 

(3�) S. R. M. asks : What is the effect, on 
"he complexton, of gum benzotn d1ssolved 1n alcohol ? 
A. Gum benzoin contains .. bout 80 per cent resIn .. nd 
from 15 to 20 per cent benZOIC .. cld. As It Is soluble In 
alcohol, the solution would be a varnish, and would 
bave no more effect th .. n any otber varnish, tbougb 
tberels .. sllgbt ch .. nce of tbe benZOIC acid being Irr1. 
t .. ut to tbe skin. 

(39) A. L. C. asks : 1 .  How many rings has 
the planet S .. turn ? A. S .. turn b .. s t bree prlDClpal 

rings or stretLms of satellltes ; the 1nnermost 1s tbe 
g .. uze or cr .. pe rIng. FIve of tbe elgbt ... tell1tes sbould 
be seen In .. fourlncb .. cbrom .. tlc. 2. Do tbey all reo 
volve .. round tbe planet In tbe ... me time ? How 
does tbe time of tbelr revolution comp .. re with tbe roo 
t .. tlon of the pl .. net on Its axis ? A. S .. turn rot .. tes In 
.. bout 12 bours; the rings revolve more slowly. 8.Doe� 
the rot3t1on of the planet on Its .. xis appe .. r to be tn 
the le .. st affected by tbe attractive force of the rIngs ? 
A. No. 4. If I underst .. nd tbe prinCiple of tbe wblrl· 
pool,lt Is that the speed of tbe water Is Incre .. sed as It 
ne .. rs tbe center ; am I rlgbt ? If .. baU constructed of 
some fio .. tlng m .. terl .. 1 be dropped Into the wblrlpool 
ne .. rtbe outer edge, where .. slow projectile motion 
would be Imparted to It, would It .. t tbe same time take 
a slow rotary moUon ? A. Fasten a bullet to a thread 
.. nd let It revolve .. round .. stICk. As the pendulum 
Ihorten',the bultet moves f .. ster. 5. As tbe b .. 11 comes 
nearer to the center of the vortex, would its rotary 
motIon be Incre .. sed a t a corresponding r .. te to Its pro· 
i ectll e motlon? A. No. 

(40) B. S. says : I hav:e two lenses, one of 
whIch has .. focal distance of 5!!( InChes, .. nd a dIameter 
of IX Incbe.; tbe other Is 1 Incb In diameter with .. fo. 
cal dIstance of 12 Inche.. Putting them tOj!etber In 
the form of .. telescope, tbe objective being tile sn:all 
glas.,12 Incbes belngtbe dlstance, .. n object at .. dIstance 
of 8 0r 4 mUes Is plainly seen. How can I combine 
them so as to see pl .. lnly .. t .. good distance, being near. 
sighted ? A. Place your lenses 17;1( Inches .. p .. rt. 

Wh .. t Is tbe process of pbotography from the cle .. n 
p .. per to tbe development of the picture ? A. See C .. • 

rey Lea's " Manual," or Dr. V0gel'a " Handbook �of 
Photogr .. phy." 

(41) G. M. H. asks : 1. Can the achromatic 
lens of .. n ordln .. ry photogr"phlc camera be used .. s a n  
objective for .. n .. stronomlc .. 1 telescope. tO any .. dv .. n 
a lie ? A. We find by eXj.HlmeLt tMt view tubes .. nd 

portrait combln .. tlons m .. y be used .. s telescopes, t .. 
kIng out tbe stops, wltb .. focusslug gl .. ss or pocket 
magniller .. s an eyepiece. 2. Wb .. t power of eyepiece 
would be most deSirable f�r .. lens, of 1" Incb dl .. me· 
ter .. nd 10 Incb fOcus? A. Tbe power should be low. 
about 30, and the glasses well centered, or c011lm .. ted. 

(42) A. L. C. says : 1 .  As the eclipse of the 
moon was passing ofi', on Sunday morning, October 25, 
the northwe. tern edge was lIrst made lumlnou8, being 
nearly opposite the poInt of cont .. ct. How do you ex· 
pIal" tb .. t pbenomeno n ?  A. Bec .. use tbe moon p .. ssed 
tbrougb tbe earth's shadow very ne .. r Its edge. 2. I, 
there any d1fference, by actual measurement, between 
tbe equatorl .. l .. nd pol .. r diameters of tbe moon ? A. 
A stereogr"pb of tbe moon sbows .. bulge or projectlon 

toward tbe e .. rtb. Tbe InviSible Side Is supposed to be 
tblrty miles lower than tbe visible one. 3. Can the 
polar .. xIs of the moon be otber tb .. n perpendlcul .. r to 
tbe pl .. ne of Its orbit ? A. T he moon's .. xis Is Inclined 
to the ecliptic 1° 30 10,'8". Its orbit Is Inclined 5° 8' 
47'9". 4. Wbat Is tbe .. verage dIameter of tbe ... tel· 
l1tes of our soJar system ? A. They range from Titan, 
slxtb sateJl1te of S .. turn,wblcb Is over b .. lf the dl"meter 
of the e .. rtb, .. nd Jupiter's s .. tellites, respectively 2.240, 

2,192. 3}579, and S,06� mUes, to the mlnute spheres form· 
Ing the rings of Saturn, .. nd tbe meteorites, wblcb are 
the debri., of comets. 5, H o w  do you find tbe parall .. x 
of the slln ? A. By me .. surlng the dIsplacement of Ve· 
nus on the sun's disk, wltb the distance In I .. tltude be· 
tween two ob!.ervers as a base Hne. 6. U I were stand· 
Ing on tbe equ .. tor. I should see tbe pole st .. r In the boo 
l"lZ0D; but if [ am tn latttude 420, do I see more than 42° 
below the pole ? A.No. 7.Wby �oes tbe pole staup' 
pear so much nearer to the zentth than the hortzon, to 
one tbus ,Itll .. ted? A.The pole st .. r Is .. bout .. degree 
and. half from tbe pole. 

Why does more frUit f .. ll during the night tban during 
the day time? A. It the fact Is .. s stated, l t ls bec .. use 
thedeposlt of de w makes fruit he .. vler .. t nlgbt. 

(43) J. D. L. asks : 1 .  What is the best work 
on grinding .. nd pol1sblng lenses, one tb .. t contains .. 11 
or nearly all the modern practtce of opticians ?  A. 
We shou Id be glad to bear of such a work, modern1zed. 
As any person can make an achrumatie by followlng 
d1recttoDlJ, with patie nce, 1ntellIgence, and U warrant
ed" glass, the lesser optictans at Umes conce&l thetr 
tmprovements. Our special tnformation on achroma ' 
tics has been collected by .. n .. m .. teur, .. nd will not be 
found elsewhere. Among tbe le .. dlng optlcl .. ns. Stein· 
heIJ and G. & S Merz determine whether .. lens ba. the 
requisite curvature by pl .. clng .. lens of correct .. nd op. 
po,lte curvature .. bove tt, .. nd llJumlnatlng tbrough a 
piece of tissue paper. If the p .. rallel r .. lnbow dlfirsc· 
tlon b .. nds. crossing tbe lenses, .. re str"lgb t, tben the 
surfaces are altkc • If the bands are curved, they are 
unl1kp.. Clark uses a home-made wooden spherometer, 
and works to tbe two bundredtb y .. rt of .. n Incb.wbere· 
as the contineDt .. 1 opticians follow Fr .. unbofer, and en· 
deavor to bave tbelr work correct to the tbous .. ndtb 
of an lnch (see Prechtl's "Dloptr1k: ") , and to d1spense 
with 10c.1 correction, whlcb 19 necess .. ry .. fter all. 
Steluhell cuts a prism In two by band wltb .. steel wire 
how'trlng armed wltb diamond dust, Instead of .. I .. p .  
The force f o r  blo little bypocyclold polish In" macblnes 
IS 8upplled by tlle left .. rm of tbe workman turnIng .. 
borlzontal Oy wbeel. CI .. rk u.es .. steam engine for 
roughllrlndlng, .. nd .. vertlc .. l lron wheel led with sand 
and w .. terlnsteado! the tr .. dltlon .. 1 lead grlnaer. In 
BubE'equent operat1ons, he puts the tron gr1nder on the 
stump of a tree, .. nd w .. lks round It, moving tbe lens to 
and fro by Its h .. ndle. He does pitch polisblng by b .. nd, 
wtlh rougeand a wooden dtsk,the surface cut tnto one 
Incb squ .. res .. nd dl .. gon .. ls, retouching wltlt t b e  fore· 
lIoger dloped In rouge, If zones of dIfferent focus h .. ve 
formed In poUghtng. Fltz .. nd others use the macblne 
for local correction, ne .. rly .. s figured by Dr .. per. For· 
elgn 0 ptlcI .. ns f .. sten .. lens wltb uniform drops of pltcb 
half .. n Incb apart, while ours use It solid. 2. Wh .. t Is 
the best metbod of bending .. pl .. te of gl ... s In .. true 
,pherlcal concave ? A. It Is better to grInd out and 
polish tbe c .. vlty. A pl .. te of gl .. ss w1l1 curve sligbtly 
wIthout buckl1ng wben sutllclently softened by beat, 
.. nd take tbe sbape of .. n Iron mold bene .. th It. 

(44) N. Y. asks : 1. What quantity of WIL
ter converted Into ste .. m Is used In computing tbe borse 
power of boilers ? A. There Is no lIxed stand .. rd. 2. 
What Is the horse power of .. locomotIve firebox bOller, 
wltb .. gr .. te 42x44 Inches, .. nd .. cylindrical p .. rt 4 feet In 
dl .. meter, with 4H three Incb tubes 12 f eet long, and 
dome 24x24 lncbes ? A. Tberels no rule tb .. t .. pplles to 
tbls question; 8. Wh .. t would be .. f .. lr ev .. por .. tlon 
per pound of co .. 1 In sucb .. bol1e r ?  ·A. From > to S 
pounds. 

(45) D. D. asks : If a boiler and a tank are 
pI' cod 50 y .. rds "p .. rt, .. nd connected by .. l lncb pipe, 
would tbe pressure be the s .. me In both ? A. Yes. 

Does brass expa.nd as tron does, when heated to the 
same degree ? A. No. 

When tbe boller of tbe fireless locomotive Is fiJled,do 
tbey force any ste .. m In with tbe water ? A. Yes. 

(46) W. H. says : I am about to build a 
current wheel to be used In tbe Nlagar .. river,wbere the 
current runs about 5 mnes per hour past my wbarf, 
deptb of w .. ter being from 12 to 15 feet. Tbe wbeel Is 
on tbe principle of a wlndmUl or propeller wbeel, and 
Is to be wbolly submerged. I wlsb to utl1lze tbe power 
to tbe extent at le .. stof 12 to 15 horse power. W b  .. t 
Size of wheel .. nd number of I .. ns wauld you advis e ?  
How m .. n y  .qu .. r e  feet sbould tbere be on e .. cb fan ? 
A. Your 'Plan 19 somewhat novel, and you will have 
to make experiments In order to IIetermlne the best 
proportions. 

(47) M. H. asks : What is the most ap
proved method of putting locomotive cyl1nders In I1ne 
wltb tbe main slabs? A. It would. require too much 
space to make tbe metbod plaIn, .. nd you wllJ get .. 
much clearer Ide .. by person .. lIy Inspecting tbe work' 

Wb .. t are the best works on mech .. nlcal dr .. wlng, .. nd 
on tbe I1nk .. nd sHde valve ? A. Profe.sor W .. rren's 
works on drawing are very tborough ; and Auchlncloss 
•. On Link .. nd V .. lve Motions " 19 tbe stand .. rd .. utbor· 
Ity. 

(48) W. B. says : 1. I am building a small 
bo .. t engine; It Is vertlc .. l, 8Y,lnches stroke x8Y, Incbes 
bore, to run SOO rtvoluttons per minute, and to u!e 
ste .. m for tbe wbole of tbe stroke, of 125 1bs. pressure. 
My boat Is .. common row boat, cllnker bullt, IS feet 
longby 4 feet 4 Incbes be .. m. Of wb .. t size should my 
boiler be to supply tbe requisite .. mount of ste .. m ?  A. 
Make .. boUer 2 feet In dl .. meter and 8 feet high. 2. 
O !  wh .. t size sbould my screw wbeel be ? A.From 20 to 
2Uncbe91n dIameter. S.Tbe bo .. t dr .. ws about 6 lncbes, 
will It be welgllted down enougb to Immerse the wbeel 
when tbe m .. clllnery and 6 persons .. re In It ? Its full 
deptb Is 21 Incbes. A. You can re .. dlly determIne 
whether your bo .. t wlll come down enougb by pl .. clng 
weights In It. 4.0f wh .. t sIze should tbe pump be ? A. 
L .. rge enough to throwtwlce the qu .. ntlty of w .. ter reo 
'ulred. 

(49 )  J. A. B. says : 1. I am buildiDj/.' a boat, 
S2 feet long by S feet beam . ..  nd 8 feet deep. l .. m put· 
tlngln .. boUer.S feet long bv 2! Incbes dl .. meter, .. nd .. n 
engine 5 Inche. bore by 12 Inches stroke, to drive .. 
screw wheel, go .. red wltb .. S.feet, " 2 feet, or .. 1 foot 
wbeel. By whIch ,bouldI get the most speed? A. A 
few experiments will be your best �ulde In ge .. rlng the 
propeller wbeel. 2. How many mUes an bour w1ll It 
m .. ke ? A. Tbe bo .. t will prob .. bly go from 5 to 6 miles 
.. n bour. 8. Wb .. t size sbould the propeller b e ?  A. 
M .. ke the wbeel .. s large .. s convenient. 

(50) H. H. says : I purpose building an oil 
t .. nk, ten feet squ .. re and four feet deep, of two Incb 
pl .. nk, as .. pl .. ln wooden t .. nk would le .. k. I tblnk of 
lining It with ordln .. ry galv .. nlzed sheet Iron, wltb sol· 
dered jolnts. Is there .. nytblng objectlon .. ble In thla 
pl .. n ?  A. No. It will .. nswer very well. 

(51) G. L. L. asks : How can I make and 
arrange a kerosene lamp for the pnrpose of heat In,. a 
sm .. ll boiler ? A. Your best plan will be to buy one. 
There .. re .. v .. rlety of such I .. mps ln the market, many 
of wblch give s .. tlsf .. ctory results. 

What Is white metal ? A. Parts by weigh t, tin S2, 
lead 18, antimony 5, zInc 1, copper 4.  

(52) N. O. V .  asks : In what manner can 
two steam governors be tested to .. scert .. ln whIch Is 
the best ? A .  Belt tbem Irom tbe s .. me sbaft, .. nd see 
wblch wlll l!ft tne most welgbt under x .. rl .. tlons of 
speed, and also which ts the moet senstt1ve, when run
nlng .. t .. blgh velocity, to .. sl1ght cb .. nge of speed. 

(53) D. C. H. says : I am running a hori. 
zontal ste .. m engine 12x6X Incbes Cjllnder, wltb tbe 
v .. lve f .. ce .. g .. lnst tbe sIde of tbe cylinder; the slide 
v .. lve cons.quentlyrldes on Its 10wer,lde. Tbe ..... lve 
.. nnoys me very much by .. const .. nt clicking nOise, by 
being forGed "w"y from tbe race .. nd tben back again. 
Wbyls thls? Should not tbe pre.sureln tbe steam chest 
keep It up to Its place ? Tbe v .. lve b .. s nearly 1·16 Inch 
lead, which gives .. bout % Incb le .. d to tbe exhaust. 
Could the feed water be .. ter c .. use .. b .. ck pressure suf· 
ficlent to force tbe valve from Its face ? How c .. n I 
make It work quietly ? A. It Is qUite I1kely th .. t tbe 
exhaust closes too soon, so as to cushion above the 
steam pressure. 

(54) O. C. H asks : Does melting and reo 
melting le .. d m .. ke tlte pure met .. 1 any lIgbter? A. 
Some of It wtlJ be prob .. bly v .. porlzed. 

Wb .. t Is t h e  pbUo.opblc .. l reason tb .. t .. cIrcular '''w 
cuts better .. t .. cert .. ln speed tb .. n It does If run faster? 
A. We do not know tll .. t this Is .. fact. 

(55) H. B. asks : What should be the exact 
d1menslons of the dlllerent parts of a Emall steam en .. 
glne. tbe cyl1nders of wblch me .. sure 2Y,xlY, Incbes ? 
Wbat Sized boller, wltb wbat number o f  tubes,should 

be employed to furnIsh steam to two cyl1nders of the 
.. bove dimensions ? A. You will find tbe most of 
these dimensions In back numbers. 

Is tbere .. ny solder for solderIng br .. ss, of the s .. me 
color ? A. Yes. Take copper';2 p .. rts by welght, zlnc 
2 9 p  .. rts, tin 1 port. 

What work on the steam engine would you adv1ee all. 
amateur to read? A. Bourne's " Catechism of the 
SteamEna:tne " Is one of the best. 

Would .. combln .. tlon of pulle}s .. nd b .. nds serve to 
reduce tbe speed of .. foot I .. tbe .. , well .. s .. b .. ck· 
ge .. redhead! A. It would .. nswer, .but not .. s well .. s 
ge .. rlng. 

Would tbe .. bove deserlbed. engine be I .. rge enougb 
to run .. lathe swingIng elgbtlnclles ? A. Yes. 

(56) J. C. P. asks : If a perfectly tight ves
sel, of 4 g  .. llons C"p .. Clty, cont .. ln s 1 g .. llon of w .. ter, 
.. nd Is of sutllclent strengtb to resist .. ny .. mount of 
pressure by beat .. pplled to the same, would .. ny por· 
tlon of tbe water ev"porate ? A .  It would .. l1 be con· 
verted Into st ... m, If sutllclent heat were "pplled. 

(51) F. O. asks : How can I make fruit 
trees bo .. well ? L .. st s ... son tbe plum and pe .. r trees 
were full of blossom,; but tbey bore I1ttle trult. The 
.. pple trees were lo .. ded, but tbe .. pples fell to tbe 
ground with worms In them. A. You must remove all 
the worms, .. nd co .. t tbe trunks and roots wltb .. pre· 
par .. tlon wblob you c .. n obt.lnfrom a seed.man. 

(58) H. M. asks : How many inches high 
InsIde must [ make .. box to cont .. ln one b .. rrel, If tlte 
InSide me .. sure of tbe box Is I Oxl6 lncbes ? A. DIVide 
tbe number 1256'64 by the cross section of the InSide 
of the box In Incbes. Tbe quotient will be tbe blgbt 
of the box In Inches. 

(59) G. S. S. asks : When a pair of scissors 
cut p .. per or .. ny m .. terl .. l, wblch bl .. de does tbe cut· 
tlng, tbe upper or lower, 8upposlng tb .. t botb blades 
..re closing together? A. Botb bl .. des exert .. shear· 
In,;force,ln such .. c .. se. If one bl .. de be kept stlll,the 
other will do the she .. rlng. 

(60) W. J. S. says, as to the difference be· 
tween .. perspective view .. nd a pbotograph : A pboto. 

gr .. ph t .. ken wltb .. nan· dl.tortlng ( .. rchltectur .. !) lens 
18 abe )Iutely IdentIcal with a correCT, perspective d, .. w· 
Ing t .. ken from the pOint .. t wblch the lens Is placed. 
Any one m .. y prove thll bypl .. clng tbe eye at tbe polnt 
wbere the lens w .. s, and tr .. clng tbe view on .. piece of 
gl .. sa Interposed between the eye .. nd tbe view. If tbe 
distance between tbe eye and the pl .. te Is the same as 
the focal length of tbe lens, tbe two wtJI absolutely 
COincide. A. We bQve n�ver seen a non· distorting 
lens, .. nd doubt If It c .. n be m .. de. 

(61) G. F. T. asks : How can I .  tin tlle in· 
slde o! .. copper boller? A. Cle .. n It thoroughlY, .. nd 
tben put It Into melted tin to whlcb sal ammoniac h .. s 
been .. dded. Move tbe bol1er .. bout, so th .. t tbe melted 
metal will coyer every p .. rt. 

(62) J. H. P. asks : 1. Do oxygen, nitrogen, 
and. carbontc aCid, when heated, expan d l"tmllarl)" bC
cording to tbelr volumes ? A. Tbe gre .. test expansion 
1s between 32° and 212° Fah. ; 1 volu�ne of hydrogen, at 
32° becomes 1·86018 .. t 21�o, and one volume of carbon 
dIoxide at 32° becomes 1'87099: .. t 212°. Sucb sl1gbt differ· 
ences .. re observed In ne .. rly .. 11 g .. ses ; but practlc .. lly 
speakln g, .. l1 g .. ses exp .. nd 1·273 p .. rt of tbelr volume 
for every l'So Fab. of Increase of temper .. ture. 2. Is 
moisture cont .. lned between tbe p .. rtlcles of gases? 
A. No. 

Wb .. t .. ccounts for the colors of the Afrlc .. n .. nd Cau. 
c .. sl .. n r .. ces respectively ? A. The deep color of tbe 
Afrlc .. n Is due to .. pigment In the cells of the eplder· 
mls. Tbelplgment .. nd epidermis of .. negro were ana· 
Iyzedby Scherer, wltb tbe following results : 

pigm';nt-.-�· EpIdermis. 
Carbon . . • • • • • • • • • • • . • •  5S'27 50'84 
Hydrogen. . . . . . . . . . . . .  5 n H 81 
Nltrogtn . . . . . . . . . . . . . .  13'78 \7'22 
Oxygen . . . . . . . . . . . . . . . .  21'98 25 63 

99 98 100'00 
This would prove the color to be due to .. n excess of 
c .. rbon. 

Is there .. substitute for tob .. cco th .. t can be m .. nu· 
f .. ctured Into clg .. rs ? A. We knoW of none. 
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How 18 bronzlug on steel done? A. The usUSI m,tb· 
od ls th .. tof co .. tlng the met .. 1 with good s:ze varnlsb 
.. nd then dusting over It tbe met .. 11Ic bronze powder. 
Wben dry, It Is ag .. ln v .. rnlshed over. As to the masto· 
don's tootb, write to tbe Ac .. demy of N .. tural Sciences 
Phll .. delpbl .. , P ... 

(63) W. W. H. asks : 1. W hat degree of 
heat Is required to kill trlchlnre In cooking ? A. 212°. 
2. W111 b01l1ng k111 t bem sooner tban frying ? A. Yes 

(64) O. A. F. asks : 1. Can you give me a 
reCipe for .. good h .. lr oil? A. C .. stor 011, 6X plnts, .. 1 
cobol IX pInts, on of citron ell .. y, oz., I .. vender Y, oz. 
Sh .. ke wen before eacb "ppllcQtlon. 2 .  Wb .. t s olution 
will do to wasb tbe bead wltb, .. nd not Injure tbe 
hair ? A. See .. nswer to J. L. on tblS p .. ge. 

(65) J. L. ask s :  What is the best thing fol' 
w .. shlng tbe bt .. d wltb, wblch w\Jl make a I .. tbtr .,.d 
not Injure the balr ? A. T .. ke aqu .. ammonia 3 ozs • 

salts of tartar U oz., alCOhol � oz., and soft w ater 2� 

pints ; perfume with bergamot. In appl}lng, rub the 
he .. d untn the lather goes down,tben wash out. 

(66) W. S. B. asks : What preparation can 
I use on mybal r to ke e p l t  soft and make It ret .. ln Its 
olor, .. nd .. t tbe same time keep tbe scalp tlean ? A. If 
your balr Is losing It. color, balr 011 w1l1 not m .. ke It 
ret .. ln Its bue. See .. nswer to J. L. on thIs page. 

How can I cle .. n tbln buckskIn gloves ? A. Try ben· 
ztne. 

(67) W. V. G . asks : How can I destroy 
graybQcks ln clotbes th .. t c .. nnot be washed? A.Sprlnkle 
your clotbe, wltb cbloroform, and pack tbem In .. cbest 
e:xclud1 D g the alr. Two days under the 1nftuenee of 
cblorolorm .bould exterminate them. 

(68) S. R. asks : 1. Will sumac grow best in 
rich. ... r poor ground? A. Pu t In a dry l o a m ,  thou�h It 
will grow well In any commflll son. 2. How far apttrt 
sbouldlt bt planted? A. Four feet would be plent y ;  
I f  It b e  .. sman kind, three feet would be suffiCient. 5. 

After plantlng. sbould tbe ground be cultlVated? "
That ts 'I matter of exper1ment. It grows 8S well at. 
poor .. s on rlcb SOil, and we sbould ,ay very I1tlle cultl· 
v .. tton Is necess .. ry. 4. How Is tbe curing done ? Sbould 
I spread tt on tbe ground like h .. y ?  A. With Ibe best 
v .. rlett.s, tbe pl .. nt Is usually cut " bile In a soft st 
.. nd c .. refully dried tin tbe leaves c .. n be pouu ded 
when It Is thr .. ,bed with fi .. ns,the stems and coarse 
tlcles r .. ked out, .. nd tbe le .. ves p .. cked In harrels 
sold. 

(69) J. B. says : Every few months I suffer 
leverely from .. n .. ttack of the cramp In tbe .tomacb. 
I have frequently tried .. s .. remedy brandy, whisky, 
morph1ne, et<:., but have secured reJtef only on the np· 
pllc .. tlon of .. str,mg must .. rd pl .. ster. W1I1 you ex· 
plain tbe n .. ture .. nd cause of tbese long cramp lug 
s,ells,andhow the mustard plaster effects a cure 'I A . 
The cramp ofwb.1eh you speak may ar1se from 8 varlety 
of causes, chtefly, however, from the accumulation of 
gases tn the canal. The dtstens10n paralyzes the prop� 
ermu8cles to such an extent atJ to prevent lts expul .. 
S10D. The plaster seems tJ set up a nervous rdlcx el:
cltab1l1ty,prob .. bly through tbe medium of the symp .. • 

thetlc system, and a proper tone ts rcstorpd. Thls lS, 
however, ent1rely tnferent1al. 

(70) O. asks : How does gelatin clarify cof. 
fee? The action of gelatin In clarUylng colIee Is due to 
Its comblnatton wIth the t .. nnlc .. cld wblch 18 .. large 
constituent of tbe berry. In boiling the gel, tin III 
coffee, It forms .. preclplt .. te of t .. nnate of gel .. tln, 
wblch .. cts precisely I1ke .. Ibumen In collectln\!, alI ,ed· 
Iment .. ry matter; but .. mucb longer time Is requtred 
for tbe preclplt .. te to .ettle. Tile bulky preclplt .. te of 
the �gg separates at once when the solution l'eaches 
tbe bo1Jlngpolnt. 

(71) C. S. H. says : Passing a house recent· 
ly, t h e  owner remal'ked that he had a Ehow, alid lnvtted 
me In to see It. Entering. I foun d myself In a hall o r  
entry .. bout six feet .qu ..... wltb .. door on each .Ide . 
OppOSite the front door was .. bl .. nk white wall. Plac· 
Ing me In the left band front corner of tbe hall, he 
directed me to look at the bl .. nk w .. ll "bove spoken of. 
I aaw nothing but darkness .. t IIrs t : but In .. bout .. min· 
ute .. nd .. balf .. f .. lnt tinge of .. ocber color sbowfd 
tbrougb the darkness. ThIs Increased In clearne •• and 
dlstinctness unttl, ln about four mtnutes, a perfect piC· 
ture of tbe bouse on tbe opposite side of tbe ,treet 
stood out11ned upon the w .. n; tbe color, the Window. 
tbe folds of tbe curt .. lns, the fences, .. nd tbe 101lage of 
the trees,were dlstinct and beautiful, ln a p1cture h bout 
two feet ,qu .. re. A little ex .. mlnatlon sbowed tb .. t the 
picture was transmItted througb tbe keyhole of tbe 
front door; but by wha t proce�s 1t 1S magolfied and so 
vIVIdly produced Is .. mystery to me, .s to aU others 
wbo have seen It. It Is only three doys Since It was first 
discovered by .. ccldent. Can you explain It? A. Wben 
luminous rays, whtCh pass tnto a darkened chamtler 
tbrough a small ap erture, are rece1ved upon a smooth 
waIte surface, they fOlm tmages of (·xternal objects. 
Tbese tm92es are 1nverted; their shape 18 always that 
of tbe extern .. 1 objects, .. nd la lndependent of tbe sh .. pe 
of the aperture. In the camera oscura, the br1ghtnet!9 
.. nd preciSion of tbe Im .. ges .. re Increased by me .. ns of 
lense.. The prIncIple Is tbe s .. me In ootb caSea. 

(72) E. W. F. asks : How are the sheets 
used lD mQntfold writIng prep .. red? A. Take soft 
printing paper, .. nd smearwltll .. nyclean grease mixed 
wltb plumbago or lampblack. Leave for l;) hours In .. 
dry place. This Is for black paper. Otber finely 
ground pigments m .. y be used to produce tbe desired 
color. 

MINERALS, ETc.·-Specimens have been reo 
ceived from the following correspondents.and 
examined with the results stated : 

W. D. S.-Tbe fr .. gments .. re p .. rt of .. fulgurlte or 
ltgbtnlng tube. For full Information, see pp. 3,274, vol 
81.-0. r.-Your spec1men contalno carbon, but bUrDs 
wltb such dltllculty tbat It Is doubtful ( .. s far as we 
could judge fr8m .ucb sm .. ll speCimens) wbether It 
could b e  us.dfor co .. l.  

L. K. of  Konigsberg, Austria, asks : How 
c .. n 1 m .. ke carbolic so .. p ?-T. M . ,  of Roorkee, British 
Indl .. , asks : Wb .. t Is the gre .. test lengtb of r .. llwa� th .. t 
bas ever been built In one d .. y of 12 hours, In tbe United 
States ?-S . ..  sks : How Is tbe ordInary rim or fiange 
cartridge cbarged ? Is It po,slble to rech .. rge tbe cop' 
per sbeUs without expenslve .. ppar .. tus ?-G.F. S."sks 
How c .. n I recolor cor .. 1 when tbe original color h .. s 
been dr .. wn by he .. t ?-E. A. D. a,ks : Wh .. t Is the com· 
position used on the b .. ck of post .. ge stamps ?-F. J . H .  
.. sks : C a n  .. n y  o n e  tell me of .. means of calcul .. tlulr 
tbe dlst .. nce between two poInts on the ourf .. ce of .. 
globe, .. ngle .. nd lengtb of the two radll (whICb. of 
course, .. re In the some pl .. ne) being gIven ?-A F ... ,ks : 
How c .. n I cle .. n pOint lace, whlcb bas grown yellow 
with .. ge ? 
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