
!J.ustUt�S aud �ttsO'ual. 
Charue far lmerllon under IhUi head III '1 a Line. 

Wanted-The Manufacture of "Specialties" 
m .. de mo,tly of Wood. S .. yer & Co .• Me .. dvllle. 1'8. 

Key Seats weaken shafting-Set Screws 
rIng It .. nd c .. tch beltIng and clothIng. Both Keys .. nd 
Set screws throw pulleys out of b .. lance In f .. stenlng. 
The T .. per·Sleeve Belt Pulley has none 01 these objec­
tlon .. ble· features. One Pulley sent on trl .. l. A. B. 
Cook & Co .• ErIe. 1' ... 

The Comet-Tele�copes,Spy Glasses.Lenses. 
MIcroscopes. LIst free. McAlliSter. 49 N .. ss .. u St .• N.Y. 

I am now furnishing Iron Roofing. coated 
with the best Metallic p .. lnt. for only (7) Seven Dollars 
per squKfe. Orders solicited. Address Abr .. m Reese. 
Pittsburgh. 1' ... 

Rice Hulling Machines- Manufacturers,send 
PrIce LIst. to C. Burnes. Westville. Simpson co .• MISS. 

Die Smker Wanted. Difficult new doorplate. 
Address. In July. E. S. H .3 Rem. Block. Syr .. cuse. N. Y. 

The Pickering Governor. Portland. Conn. 
Tuck's Patent Piston Packing. Address 

Gutta Perella & Rubber M'l'g Co.," 26 Warren :;t., �. Y. 
Cobalt and Nickel Salts and Anodes. the 

best co .. tlng for .. 11 metals. wIth Instructions for Elec­
tro-pl .. tlng. ChromIum neg .. tlve plates for b .. tterles. 
three cents per f:1quare inch, and batteries for all pur­
poses; the best known for power and constancy. G. W. 
Be .. rdslee.122 Plymouth St .• Brooklyn. N. Y. 

Portable Engines 2d hand, thoroughly over­
h .. uled ... t � Cost. I.fl.She .. rman. 45 Cortl .. ndt St .• N. Y. 

The Haskins Machine Co. Boilers are all 
tested .. nd Insured by the Hartford steam Boiler Inspec­
tIon and Insur .. nce Co. W .. rerooms 46 Cortlandt St .• N. Y. 

Babbitt Metals-For the very best. send to 
Conard & Murray. Iron .. nd Br .. ss Founders. 30th and 
Chestnut Sts .• Philadelphia. 1'... Write for Clrcul .. rs. 

Mechanical Expert in Patent Cases. T. D. 
litetson. 23 Murray St .. New York. 

Diamond Carbon, of all sizes and shapes.for 
drilling rock, sawtng stone, and turn1ng emery wheels; 
.. Iso GlazIers' DIamonds. J.Dlcklnson.6t Nass .. u St. N.Y. 

Protect your Buildings-Fire and Water­
proof! One coat of GlInes·sr .. te paInt Is equ .. l to four 
of .. ny other; It ftlls up .. 11 holes in shingle, felt. tIn or 
tron roofs-never cracks 1t6r scales oft; stops all leaks, 
.. nd is only dOc . ..  g .. llon ready for use. Loc .. l Agents 
w .. nted. Send for testimonIals. N. Y. Sl .. te Roofing 
Co .. 6Ced .. r St .• p. O. Box. 1761. N. Y. 

Stencil Dies & Steel Stamps. all sizes. Cata­
logue and s .. mples free. Eo M. Dougl .. s· Brattleboro·,'''t. 

Linseed Oil Presses a nd Machinery for 
li .. le. Perfect order. Very che .. p. Wrlghl & L .. wthcr. 
Chic .. go. Ill. 

GaB and Water Pipe. Wrought Iron. Send 
for price list to Bailey. Jo' .. rrell & Co .• Pittsburgh. P •. 

Forges-(Fan Blast), Portable and Station. 
.. ry. Keystone Port .. ble Forge Co .• Phll .. tlclphl ... Pa. 

Boilers and Engines, Second Hand. Egbert 
P. W .. tson. 42 ClIfi St .• New York. 

Taft's Portable Baths. Address Portable 
B .. th Co .• 156 South Street, New York city. 

For Surface Phmers, small size, and for 
Box Corner GroovIng M .. chlnes. send to A. D .. vls. Low­
ell, Mass. 

For economical Vertical Steam Engines. go 
to the H .. sklns Macnlne Co .. 46 Cortl .. ndt St.. New York. 

The "Scientific American" om ceo New York, 
Is fitted wIth the MIniature Electric Telegr .. ph. By 
touching little butlons on the deSKS of the m .. n .. ger •• 

slgn .. ls .. re sent to persons In the v .. rlous dep .. rtments 
of the est .. bllshment. Cheap .. nd elfectlve. Splendid 
for shops. omces. dwelltngs. Works for .. ny dlst .. ncc. 
PrIce $5. F. C. Beach & Co .• 263 Bro .. dw .. y. New York. 
M .. kers. Send for free Illustr .. ted C .. t .. logue. 

All Fruit-can Tools,� erracute,Bridgeton,N.J. 

Brown's Coalyard Quarry & Contractor's Ap­
par .. tus for hoIsting .. nd conveyIng materials by Iron 
c .. ble. W. D. Andrews & Dro .• 414 W .. terSt .• New York. 

For Solid Emery Wheels and Machinery, 
send to the Union Stone Co., BoetoD, Mas!., for circular. 

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

For Solid Wrought-iron Beams, etc., see ad­
vertIsement. Addre8s 1Jnlon Iron Mllls.plttsburgh.p .... 

or IIthogr .. ph. etc. 
Hydraulic Presses and Jacks. new ana sec­

ond hand. E. Lyon. 470 Gr .. nd Street. New York. 
Peck's Patent Drop Press. For circulars, 

.. ddress Milo. Peck & Co .• New B .. ven. Conn 
Small Tools and Gear Wheels for Models. 

LIst free. Goodnow & Wlghtm .. n.23 Cornlnl!, Boston.Ms. 
The French Files of Limet & Co. are pro­

nounced superIor to .. 11 other brands by .. n who use 
them. DecIded excellence .. nd moderate cost h .. ve m .. de 
these goods popul .. r. Homer Foot & Co., Sole Agents 

or Amerlc ... 20 pl .. tt Street. New York. 
Mining, Wrecking, Pumping, Drainage, or 

Irrlg .. tlng M .. chlnery. for s .. l e  o r  rent. See .. dvertlse­
ment. Andrew's Patent. InsIde p .. ge. 

Automatic Wire Rope R. R. conveys Coal 
Ore. &c .• wIthout Trestle Work. No. 34 Dey street. N. Y 

A F. Havens Lights Towns. Factories, Ho­
leIs ... nd Dwellings with G.... 34 Dey street. New York. 

Be�t Philadelphia Oak Belting and Monitor 
Stitched. C. W. Arny. M .. nuf .. cturer. 301 & 003 Cherry 
St .. Phll .. delphl ... 1'... Send for clrcul .. r. 

Temples & Oilcans. Draper,Hoped&:le,Mass. 
Dean's Steam Pumps, for all purposes; En­

gInes. Boilers. Iron and Wood WorkIng M .. chlnery 01 
.. 11 descrIptions. W. L. Ch .. se & Co., 93, 95, 97 Liberty 
Street. New York. 

Buy Boult's Paneling. Moulding, and Dove­
.. lIIng MachIne. Send for clrcul .. r .. nd s .. mple of work. 

B. C. Mach'y Co .• B .. ttle Creek. Mlch .. Box 227. 

Engines, Boilers, Pumps, Portable Engines 
M .. chlntsts Tools.I..B. She .. rm .. n. 45 Cortl .. ndt St., N.Y. 

For best Presses, Dies and Fruit Can Tools, 
Bliss & Williams. cor.of Plymoutb & J .. y.Brooklyn.N.Y. 

Iron Roofing-Scott & Ce., Cincinnati, Ohio. 
Price only three dollars- The Tom Thumb 

ElectrIc Telegr .. ph. A comp .. ct workIng Telegr .. ph .. p­

p .. r .. tus. for BendIng mess .. ges. makIng magnets, the 

electric IIgnt. gIving .. l .. rms. and varIous other purposes. 

C .. n be put In operatIon by any lad. Includes battery, 

key and wires. Neatly packed .. nd sent to al1 parts of 
the worll1 on receIpt Of price. F. C_ Beach'" Co •• 283 

Broac1waY,New York. 

Rue'll "Little Giant" Injectors, Cheapest 
and Best Boller Feeder In the m .. rket. W. L. ChUe '" 
Co., 98, 95, 97 Liberty Street, Ne'w York. 

J ritutific �mtricau. 
E. P. says : I have in use a 32 horse power 

boiler wltb 62 three inch fiues. The brick work .trlkes 
tbe boUer .. bout 4 Inches below the w .. ter line. Thes .. ld 

... rch needB rep .. lrlng. Would It be .. dvls .. ble to construct 
the cover 4 Inches from the shell? Would not .. boiler 

W. H. F. will find engravin/Zs of electro- .. rched over In such .. m .. nn�r supply drIer ste .. m th .. n 
motors In back numbers of the SCIENTIFIC AMERICAN when covered In the ordln .. ry w .. y? Would there be 
-W. S. M. wlll find dIrectIons for solderIng files on p. more d .. nger of explosIon? A. Sucb .. n .. rr .. ngement 
90, vol. 80.-J. F. will finddet .. lls o f  t .. nnlDll'sheepskins .. s you propose Is very common. 2. Would co .. l t .. r .. nd 
with the wool on on P. 147. vol. 3O.-A. W. C. should pl .. ster of P .. rls m .. ke .. good cement for roofs? Would 
send us .. descrIption of his pl .. n for preventing fires In It render It ... fireproof .. s lf the t .. r were boned? A. It 
bulldlngs.-S. J. H. will find dIrections for transferrIng will prob .. bly .. nswer quIte .. s well as If the t .. r were 
engr .. vlngs to wood on p. 138. vol. 2O.-H. R. will find boiled. provIded you c .. n m .. ke the mixture .. s thor. 
dIrections for w .. terproollng cloth on p. 90. vol. 30 ... nd oughly. 
for preventing mildew ou p. 138. vol. .30.-J. A. C. must 
send hIs name.-G. M. H. will find full Inform .. tlon In E. L. E. says : A friend says that the light.-
reg .. rd to concrete w .. lls In the answer to J. L. C .• p.I33. 
vol. 30. As to pot .. to bugs. see p. 5 2  of thIs Issue.-J.S. 
N. wlJl findfull dIrections for temperIng springs on p. 
261. vol. 29; for temperIng mill picks.o n p. 170. vol. 25.­
C. W. R. Is Informed th .. t we published .. good recipe 
for wood ftlllng on p. 155. vol. 80. 

J. B. asks : 1. On what dass of sea-going 
steamers .. re hIgh pressure englncs used? A. They are 
not used. 2. On what cl .. ss of sea.·golng steamers Is thp 
condensing engine used, and what 18 the pressure of 
ste .. m mo.t commonly employed In such engInes? 
Wnat are the extren:es of the plessures employed In 
such engines, measured above a perfect vacuum? A. 
On .. ll. Steam pressure varIes Irom 30 to 30 pounds. 3, 
1. ste .. m gener .. lly worked exp .. nslvely In se .. ·golng en 
glne •• and wh .. t Is the lowest termln .. l pressure In both 
the hIgh pressure .. nd condensIng engInes for se .. · going 
purroses, measured above a perfect vacuum? A. Yes. 
Terminal pressure salow as 5 pounds 1nsome csses. 4. 
Is the Woolf engIne used' to .. ny conslder .. ble extent In 
se .. -going engInes as .. hlgh.preesure engine? A. No. 
5. What Is the most common form or type of sea-going 
condensIng engInes? A. Vertic .. l two-cylinder engines 
6. If . ..  t .. n .. dditlon .. l expense of $100 In the ftrst cost of 
.. n engine of one hundred horse power .. nd perh .. ps $200 
1n a one thousaD..d horse power, the ellecttve working 
power could be Incre .. sed from 10 to 25 per cent.depend­
Ing on the pressure r .. nglng from 60 lbs. to 150 lbs . ..  bove 
a perfect vacuum. would It be worth tbe trouble? A. 
We do not get .. clear Ide .. of wh .. t you me .. n. 

S. asks : Which is the stronge�t and will 
bear the most weIght ... hollow pillar or .. solid olle , of 
Iron. of any size? A. The soUd one. The s .. me weIght 
of 1 ron, however, made into a hollow (snd of course 
l .. rger) plll .. r. will be.trongerth .. n If m .. de Into .. solld 
ODC. 

J.S.S. says : 1. I have been running my 
cotton gin by steam power, using a 10 horse Dower en­
gine. Ihave recently erected a ste .. m sawm\llne .. rmy 
gIn house; engInes are about 180 feet .. p .. rt. I w .. n. to run 
my gIn from my s .. w mill engIne. If It Is pr .. ctlc .. ble. 
Will It be cheaper to run the gin by wIre rope. or COD· 
vcy the steam from s .. w mill boiler to my sm .. ll engIne. 
180 feet. therehy doIng .. w .. y with one boiler? A. We 
would recommend the Jotter pl .. n. 2. Wh .. t sIzed pIpe 
.hould be used to convey the steam from boiler to en­
gine? A. About 21nchcs ln diameter. 8. Would It be 
better to convey the pIpe under or .. bove ground? I 
need .. bout sIx horse power to run the gin. A. WhIch­
ever 18 mOit convenient. 4. Will under runner rocks 
answer .. s well for grInding corn as upper runner? A. 
We thInk th .. t they will; but there Is conslder .. ble dif­
ference of opInIon .. mong millers In regard to thIs m .. t­
ter. 

L. A. G. says : I have made a field camera 
by the direction. gIven In Science Record for 1814. but 
find no Image on the p .. per unless tbe object Is held 
wIthIn two feet of tl.e lens. or the p .. per held withIn 
three Inches of the mIrror. lIiylens ls 2» Inches In width 
with 7 Inches focus. and m .. de to slide In .. nd out; the 
box Is support�\! .. bout 20 Inches above the t .. ble ... nd .. 
d .. rk ch .. mber Is m .. de by covering the wire with thIck 
d .. rk cloth. Wh .. t ls the m .. tter? A. If the object or 
foreground Is ten feet ofi', then the shorter conjug .. te 
focus of your lens will be 7'35 Inches. The p .. per or 
ground gl .. S8 must be pl .. ced .. t thiS dIstance from the 

Jens.or .. lens of foc .. l length equ .. l to the distance from 
ts ble to mirror, plus th e distance from mirror to lens, 
may be substituted i or you may reverse the box: 80 
that the lens Is between mIrror .. nd t .. ble. 

H. R. J. says : I work at. architectural draft­
Ing .. nd wIsh to be .. thorough architect. I h .. ve .. very 
good English educ .. tlon. but c .. nnot .. lford to go to col­
lege. Can you tell me 'Nhat course I should pursue to 
.. tt .. ln wh .. t I wIsh? Is .. thorough knowledge of con­
structive c .. rpentry necess .. ry? Wh ... Is the best .. nd 
sImplest work on It? A. Youcouldsucceed best by go­
Ing Into tbe omee of .. n architect In good practice ... nd 
thus get .. ccess to hIs IIbr .. ry. where you would find. 
mObt likely. the best works on every br .. nch of the sub· 
ject. In the mean time. you will find Tredgold's" C .. r­
pentry .... n excellent book to begIn wIth. 

F. C. R .  asks : How are hollow plaster of 
ParIs toys m .. de? A. They .. re made In two or more 
parts ... nd then JoIned together. 

J. E. S. asks : How can the residuum in the 
stlll .. fter the dIstillation of petroleum be be.t purIfied 
to produce .. nIce par .. mn 01l? A. AmerIcan oils eon­
taln but .. small propertlon of p .. ramn. The crude 011 
Is first put Into .. still. Into whlcb ste .. m c .. n be .. dmlt­
ted; thc still Is also heated extern .. lIy by fire. 25 per 
cent of .. fiuld is obt .. lned whlch.on beIng submItted to 
fr .. ctIOB .. 1 dlstlll .. tlon. yIelds nydroc .. rbon of specIfic 
gr .. vlty 0'62 to 0-86. while the boiling p'llnt vartes from 
26'70 t02000. The lightest .. nd most vol .. tlle of these 

hydroc .. rbons ls used .. s .. n .. nresthetlc (known .. s Sher­
wood 011) . while the he .. vler o\ls .. re burnt In parallln 
l .. mps. The residue of tt Is first dlstlll .. tlon ( .. bout 75 
per cent of the orlgin .. l qu .. ntlty) Is .. g .. ln distilled with 
ste .. m .. t 1500 to 200° . ..  nd the products. of v .. rtable vol .. -
tllity .. re sep .. rately coJlected. The l .. st porttons of the 
dlstlJl .. te cont .. ln chlefiy p .. ramn. whlcl1 Is In .. crude 
st .. te sep .. r .. ted from the liquId by .. rtldcl .. l cold. The 
he .. vy ollIs used for lubrlc .. tlng ... nd the p .. r .. mn Is pu­
fied. Thl. ls the tre .. tment of the R .. ngoon 011. from 
Burm .. h. 

S. H. D. asks : Will hot water put out fire 
on .. buildIng th .. t Is Ignited by IIgbtnlng ? Some people 
m .. lnt .. ln th .. t It w\ll not. A. Most cert .. lnly, If .. pplled 
properly .. nd In sumclent quantIty. 

E. K., Penza, Russia. and others write for 
pr .. ctlc .. l det .. lls of .. process for burning bricks with 
mlner .. l ol!. mentioned on p. 53, vol 30. A. The writer 
of the p .. r .. graph declines to gIve further Inform .. tlon. 

O. L. asks : Is there any simple and cheap 
method for renderIng p .. perd .. mp proof. so th .. t.ln gIv­

Ing It .. form by emb08slng, It will not get out of shape? 

A process Involving the p .. sslng the p .. per though .. 11. 

quId would be advantageous for the purpose. A. Yes; 

by saturatIng It with 011. If you w!11 st .. te more fully 
wh .. t you desIre to know. perh .. ps we shaU be better 
able to answer;you. 

nlng seen .. t .. dIstance In summer evenIngs Is be .. t light­
nIng. I say there Is never .. ny lightnIng unless tnere Is 
thunder; but It being at a great distance, we cannot 
hear the thunder. He .. Iso s .. ys th .. t the thunder comes 
before the lightnIng; but .. s It t .. kes so long for the 
sound to reach us. we see the lightnIng tlrst. I con­
tend th .. t the lightnIng comes first . ..  nd th .. t tbe thun­
der Is caused by the rusblng together of the .. Ir after be­
Ing rent by the electrIcIty. He s .. ys th .. t there Is never 
any thUnder .. ccomp .. nylng fi .. sh lightning. th .. t It only 
comes with wh .. t Is called ch .. ln lightnIng ... nd I s .. y 
that the thunder .. ccomp .. nles both kInds of lightnIng. 
WhIch of us Is rIght? A. As the lightnIng couses the 
thunder. you .. re rIght In tbe m .. ln. Wherever there Is 
IIgbtnlng there Is .. lw .. ys thunder ... lthough It m .. y be 
so f .. r dlst .. nt .. s not to re .. ch the e .. r; thIs he .. t light· 
nlng. so.c .. lled. Is merely the refiectlon of very dIstant 
lla.hes below the horlz9n. 

M. A. says : 'l'he peaeh ('rop in thIS section 
of our State 18 beeomtng a mg,tter of some 1mportsncp, 
.. nd the grc .. t dlmculty In p .. cklng for sh:pment Is the 
he .. t. C .. n .. p .. cklng room.20x20 feet. be so constructed 
tk .. t .. low temper .. ture c .. n be malnt .. lned wltbout the 
use of Ice ... nd I. there .. ny .. gent other and che .. per 
th .. n Ice by whIch the temper .. ture of .. room con be 
kept .. t 45° or 5()0 F .. h.? A. All methods for producIng .. 
low degree of temper .. ture (excepting that of Ice) .. re 
costly .. nd troublesome. Such .. room as you speak of 
could cert .. !nly be constructed. There Is one sImple 
plan,however, which seems to have worked well, and 
that Is as follows; A small room. such .. s you spe .. k of. 
Is built entirely of wood .. nd .. s ne .. rly aIrtIght as possI­
ble. h .. vlng only one sm .. ll door. The room should be 
built wlthdoublew .. lls ... bout six Inebes .. p .. rt ... nd be· 
tween these w .. lls should be filled wIth s .. wdust ; the 
room Is then covered both InsIde .. nd out wIth .. double 
co .. tlng of very thIck feltIng. Into .. nettIng hung In 
one of the topcornersof the room Is pl .. ced .. bout 100 
lbs. of Ice; the room c .. n now be filled with fruIt .. nd 
the door or openIng made tIght. It Is s .. ld th .. t fruit 
so stored w1ll keep for months unaltered. After once 
closing the door or openlng.lt must not be .. g .. ln opened 
untlllt Is de.lred to remove the fruIt. 

M. A. B.-We have never seen any noise­
less gunpowder. 

R. O. P. asks : Which of the fillings used 
In fireproof safes h .. ve stood the best In large fires? Is 
cement .. nd w .. ter or plaster of ParIs .. nd w .. ter consld· 
ered the best? A. There h .. s never yet beEn .. safe con­
structed tb .. t w .. s absolutely fireproof. Th .. t In whIch 
.. ftlllng of .. lum Is used Is cl .. lmed to be the ne .. rest .. p­
pro .. ch to fireproof. But pl .. ster of P .. rls and hydr .. ullc 
cement also are used. 

A. L. B. says : I am building a small oscil­
lating engine. thc cylinder h .. vlng 1 Inch stroke .. nd » 
Inch bore. I would like to make .. double acting engIne 
of It. fora sm .. ll screw ste .. mer. Could you give me .. 
sImple w"y of m .. klng thIs? A. Arrange the v .. lve so 
th .. t It wlll .. dmlt ste .. m .. t each end of the cylinder al­
tern .. tely. openIng the opposIte end of the cylinder to 
the exhaust .. t the same tIme. 

F. S. J. asks : A few days ago I placed in a 
sm .. ll phl .. l .. solutIon of w .. ter .. nd sulph .. te of copper. 
I then .. dded .. bout 20 drops of sulphurIc .. cld. whIch 
m .. de the solution quite w .. rm; .. nd h .. vlng some .. m­
monl .. ne .. r .. t hand. l .. dded It .. Iso to tbe mIxture. by 
w .. y of experIment. Immedl .. telyone'b .. lf (the upper! 
of the solution turned d .. rk blue. wIth .. hard whIte or 
cre .. m·colored subst .. nce movIng .. t the bottom of It. I 
shook the bottle .. momen t or .0 when the d .. rk blue .. nd 
whIte subst .. nce entirely dls .. ppe .. red .. The bot tie be­
Ing now fu�I.I emptied about half of It out ... nd In Its 

. ste .. d placed .. mmonl .. ..  nd spIrIts of turpentine. whIch 
h .. d the s .. me elfect .. t first .. s the .. mmonl .. ln the former 
mIxture; but after sh .. klng for some time. the mIxture 
turned .. brlgbtgreen. but w .. s not clf .. r. A. Tne he .. t 
developed on the .. ddltlon of the sulnhurlc .. cld w .. s due 
to Its enterIng Into chemlc .. lunlon wIth the w .. ter. You 
.. dded the .. mmonl... It Is lighter th .. n the liquId ... nd 
only mIngles wIth the upper surf .. ce. There the .. mmo­
nl .. ls ln excess. The .. zurellquldls tbe solution of the 
b .. slcsulph .. te of copper In excess of .. mmonla. The 
solid p .. rt below the azure Is the b .. slc .ulph .. te. where 
theammonl .. Is present not In excess. At thc bottom 
the liquId Is .. cld from excess of sulphurIc .. cld. On 
sh .. klng tlle bottle. the .. bove·formed bodIes redissolve 
In the sulphurIc .. cld to form sulph .. te of copper .. nd 
sulph .. te of ammonl... The turpentine h .. d no efi·ect; It 
was the .. mmonl... The green turbIdity w .. s due to the 
b .. slc sulph .. te; If you had .. dded less .. mmonl ... it 
wouldhavebeen .. dense preclplt .. te. If you h .. d added 
more. It would h .. ve dISSOlved to an .. zure liquid. Do 
not waste tIme Inm .. klng such mIxtures; go Ihrouglt .. 
systematic course of qu .. lIt .. tlve chemlc .. l .. n .. lyels. 

J. W. says : 1. I have a new cistern for 
r .. ln w .. ter. The p .. lnt on the roof Is dry. Is the first 
filling of the cIstern fit for use. or should It be pumped 
out .. nd filled .. second tIme before usIng? Should It be 
ventll .. ted ... nd how? A. The first filling of the cIstern 
mIght be fit for some uscs .. nd not for others; If you 
me .. n for drInkIng. we should s .. y not. If the le .. den 
pIpe th .. t supplies the w .. ter from the roof Is of good 
sIze .. nd Is not tr .. pped by h .. vlng Its lower end lu the 
w .. ter. thIs itself will gIve you ventll .. tlon; but If you 
h .. ve .. n overfiow pIpe le .. dlng to .. dr .. ln. It should be 
tr .. pped. 2. The t .. nk In the roof of my house I. lined 
wIth le .. d ... nd the Flpe (le .. dlng some 35 feet) Is lead 
Is w .. ter from the le .. d tank. through le .. d pIpe. good 
for cookIng purposes? A. We should s .. y th .. t w .. ter 
st .. ndlng In .. le .. d-llned t .. nk ... nd supplied through .. 
lead pIpe, was not good for cooking purposes. S. How 
long should Iw .. ltbefore movIng Into .. new house .. fter 
the pl .. sterlng .. nd p .. lntlng Is finIshed? A. If the 
we .. ther Is good .. nd the house kept open to let the .. Ir 
be frequently ch .. nged. It ought to be In .. proper condl­
tlon to be occupied In three weeks .. fter tbe l .. st co .. t of 
paInt Is put on. 

S. asks : What is the best method for test­
Ing the percentage of chlorine in bleacblng powder? 

Can you gIve me the n .. me of some work where I can 
find speCific In.tructlons rel .. tlve thereto ? A. The 
most recent 18 the lodometrlesl method, .. ud Is b.se d 

upon the fact that atlolution ot chlun'de of lime sep .. · 
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r .. te. the IodIne from .. weak and Slightly acIdIfied Iodide 
of pot .. sslum solutIon. the IodIne beIng qu .. ntlt .. tlvely 
estlm .. ted by means of hyposulphlte of soda. The test 
Is thus executed: 100 cubIc centimeters (=1 gramme) of 
ble .. chlng powder solution. obtaIned by dIssolvIng 10 
gr .. mmes of chlorIde of 11me In 1 liter of water ... re 
mIxed with 25 cubIc centImeters of solutIon of IodIde 
of pot .. sslum acIdIfied wIth dilute hydrochlorIc acid. 
The ensuIng clear. deep brown colored solutIon Is tre .. t· 
ed with hyposulphlte of sod .. solution until quite col­
orless. The byposulphlte of soda solution is compoeed 
of 24'8 gr .. mmes of that s .. lt to 1 liter of w .. ter; 1 cubIc 
centImeter of thls.olutlon neutr .. llzes 0 0127gr .. mmes 
of lodine .. nd 0'00355 gr .. mmes of chlorIne. 

\V. J. N. W. asks : 1. I hear some men �ay 
th .. t they can tell wherc .. stre .. m of w .. ter Is. under­
grountl. and wIthIn a foot or two of Its deptn. by a 
forked swItch whIch they hold In theIr hands. Is thiS 
true? A. No. 2. I see tnat the locust deposIts It. eggs 
In the twigs of trees. Why Is It that they come up ou t 
of the earth and fromwhat deptn do they come? Do 
they e .. t anythIng while they stay In the ground? A. 
The eggs of the locust (cicada seplemdecim) are depos­
Ited In paIrs In the termInal twIgs of dlfierent species of 
decIduous trees. especIally the oak. Tne larva, hatch 
out In about sIx weeks after they are laId. and drop to 
the ground. In whlcb they IIve.feedlng on roots of trees. 
for exactly scventeen years. the pupa state lasting but 
a few days. When about to transform Into the winged 
state they ascend to the surface. makIng cyll ndrlcal 
burrows. firmly cemented and varnIshed so as to be wa· 
terproof. In low and wet localities the pup", often ex­
tend these gallerIes from four to sIx Inches above 

ground, leaving an ortfice of egress eVPll wtrb the Bur� 
face. In the upper end of the chambers the PUPal can 
be found .. waitIng theIr allproacbln� time of change. 
They will then back down to below tne level of the 
earth. and. IssuIng fortb from the oritlce. w1ll att .. ch 
themselves to the first obJect at hand. and undergo thcir 
transformatiolls 1n the usual manner. They1s8UC from 
their burrows in countlessmtll1ons, tn forests or � here 
forests were seventeen years before. The singular 
noIse soundIng like" Pharoah" produced by tbe m .. les 
In these camp meetIngs Is absolutely de .. fenlng. After 
depositIng theIr eggs In the twIgs of trees. they sron 
perIsh. no f�od of any kInd beIng taken by them in theIr 
brief above-ground existence, nor do they 1Iy far from 
thelTburrows. Theyhsve dllferent periods In dilferent 
localitIes; In thIs vIcInity they appeared In 1843 and ilJ 
1860. and wllJ appcar agaIn In 1871-

G. F. P. says : 1. We are informed tllllt 
hollow copper lightnIng rods are used in prelerence tu 
solid ones. on .. ccount of conducting the electrIcity 
better ... lsoth .. t the hollow rod conducts better ... s the 
atmosphere Is d .. mp withIn tbe rod. w�ich Is .. better 
conductorth"n metal. Is tbls so? If 60, .. nd the rod 
were sm .. shed togetber In bendIng .. nd turnl ng the 
eaves, would it not render it dangerous? Does not the 
current requIre the s .. me .. mount of sp .. ce to p .. ss .. 11 
the length of the rod .. s .. t the begInnIng? I h  .. ve no­
ticed some ro�s th .. t were sm .. sbed ne .. rly together 
where they were bent In turnIng the eaves .. nd cornIces 
does thto m .. ke any dilference? A. A good m .. terl .. i 
for constructing lightnIng rods Is three qu .. rter inch 
Iron. termln .. tlng .. t the top In .. gilt copper .rrow head 
very sh .. rp ... nd In the e .. rth with .. l .. rge extent of 
conducting m .. terl .. l.  The met .. ls .. re by f .. r the 
best conductors i damp or motst air is very1nferJor in 
comp .. rlson. 2. Do rods running only three or four 
feet Into thegroundolfermucb protection to the build­
ing? A. The house would prob .. bly be safer without 
the rod. 

M. W. J. asks : Why is it that growing 
clover causes cows to swell? I never hear any com­
pl .. lnt of It swelling horses or hogs. I .. m told th .. t It 
will swell sheep. }' .. rmers s .. y th .. t It Is the gas that 
causes the cow to burst. If so. what kInd of g .. s ls it 
..nd wh .. t gener .. tes It? Why Is It th .. t the second 
growth of clover. th .. t Is. the growth .. fter the cu.ting 
of the first crop, it slobbers" horMes? The first growth 
will not. or .. t most very little. A. In consequpnce of 
the compllc .. ted dtgestlve, .. pp .. ratus In c .. ttle. if theIr 
stomachs .. re excessIvely dIstended wIth green clover 
or other succulent or saccharine food, fermentation 
tokes pl .. ce. the c .. rbonlc acid g .. s tnus formed (some· 
times In excessIve qu .. ntlty) dIstendIng ant! often rup­
turIng the stom"ch .. nd thus causIng de .. th. ThIs reo 
suit Is often .. voIded by puncturing the dIstended 
p .. unch with .. fine troc .. r with .. canul .. or .. svlrator 
needle. thus .. 110 wIng the gas to esc .. pe. Dry food.such 
.. s Indl .. n me .. l. sometime. c .. uses de .. th In c.ttle If 
used In excessIvely l .. rge quantitIes; in theIr greedl­
ne88.lt lssw .. llowed dry ... nd. wben wet In the stom· 
.. ct. swells .. nd becomes .. h .. rd m .. ss whIch I s  very dIf­
ficult to remedy. 

N. L. T. asks : 1. Can vou inform me of 
somc che .. p .. nd emclent solution for the preservation 
of sblngles on roofs? A. A solutIon of chloride of 
ZI �C. 2. C .. n I construct .. rell .. ble lightning rod of 
Iron . ..  nd wh .. t should be the size of Iron for such .. 
rod? A. Yes. About � of an Inch In dIameter. 3. Is the 
conducting powcr of .. lightning rod Injured by palnt_ 
Inl" ... nd wllJ ordInary p .. lnt prevent Iron underground 
Irom rusting? A. No; red le .. d might be used. 4. Is It 
sufficient to extend the rod vertlc .. lly Into the ground 
to .. depth level with .. creek. about ten rod. dist .. n t 
from the house? A. No. It would be better to extend 
your rod underground out Into the w .. ter of the Cleek. 
5. In mv vIcInity. the IIgbtnlng rods gener .. lly used are 
made of copper .. nd hollow. the met .. l being .. bout Xi 
of an Inch In thIckness. and the rods about ;l( of an 
Inch In dl .. meter. extendIng Into the ground six feet. 
Are these rell .. ble In your oplulon? A. No. They ar� 
unsafe because there Js not a sufficient amount o( rotl 
conducting surf .. ce In cont .. ct wIth tne grouud. No 
rodls re .. lly .. safe conductor unless It lIas .. n extensIve 
amount of conductIng m .. terlal for Its b .. se. or terminal 
In contact wIth the earth. 

J. W. S. asks : 1. Will galvanized iron un­
dergo .. ny change If exposed const .. ntly to soapsuds? 
A. Yes. but very slowly. 2. How can I make a v .. rnlsh 
with shell .. c wblch will not chIp ofi' .. fterbelng applied 
sometlme ... s lt does when dIssolved In .. lcuhol alone? 
A. Some recommend the .. ddinlr to the v .. rnlsh .. bout 1 
t .. blespoonful of boiled linseed 011 to e .. ch pInt of v .. r­
nlsh; of course the 011 rcm .. lns only in mechanIcal mIx­
ture. 3. Can I collect ozone In sm .. ll qUantItIes. say 4 
or 8 ounce!!. by displ .. cement of w .. ter (as oxyg�n Is 
m .. de)? If not. how can I obt .. ln It? A. No; It c .. nnot 
be obt .. ined sep .. r .. tefrom theougpn or .. Ir from whIch 
It Is formed. If .. stick of phosphorus moIstened wltb 
.. few drops of w .. ter be pl .. ced c .. refully 111 .. bottle of 
.. Ir. the slow oxld .. tlon of the phosphorus IS .. ttended 
with the production of ozone. In .. tout ODe hour thIs 
h .. s re .. ched lts m .. xlmum. when the phosphorus sbould 
be removed. otherwIse the ozone oOor w1l1 dls .. ppe .. r 
This Is one of the best methods of obtaining It In small 
qu·antltlcs,lIlthough v·ur y dilute. 
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P. T. R. says : In your article on chamele- S. M. L. asks : 1. Can I keep the air out 
ons ( A.prl l ll) you are certainly In error when you oay of a tube 20 feet long, 8 feet wide, and 1� deep? 
that these curious little lizards are never .een on this can 1 do It with an air pump ? What sized valve would 
continent. I have often seen, In several of the South­
ern States, small lizards that answer your descriptton 
of the chameleon in every respect. The peo;Jle resid­
Ing In these 10c.lIties have no other name for them but 
cLameleon, and I believe that they are right In so call­
Ing them. A. Sir Rtchard Owen, F.R.S., saYtI : U This 
family, which Includes only the single genus chame/po. 
contains about 18 known species. all Inhabitants of the 
old world," etc. And agai n :  " It occurs tn all the 
northcrn parts of Africa aad alsl> In India ; It has be­
come naturaltzed In Borne parts of Europe ." There are 
Innumerable varieties of lizard closely allied to the 
chameleon indigenous to this country j especIally igua­
nas and geckos. which have doubtless led to your Im­
pression. 

G. C. T. asks : Are you acquainted with 
any paint, p igment, 8ubstance,or solution which can be 
applied to the weatherboarding of a framp. building 
with the etrect of rendering It wholly or partially In­
combustible. or at least capable of resisting the heat 
and tlames of a burning building 25 feet distant from It 
without Igniting ? A. We do not thmk It Is possible to 
render a wooden house perfectly flrepr'lof. In regard 
to your other questions, it must be evident to you that 
it would be Improper for us to recommend particular 
manufacturers in these columns. 

be necessilry, and what power would be required to run 
I t ?  A. Ye • .  The size of the valve Is not the matter to 
be considered. A large air pump would answer. 2. If 
the air were t.ken from an airtight cylinder In which 
was placed a flywheel running at moderate speed. would 
the motion of the wheel create alragalnln the cylinder? 
A. NO. 3. If a tube. open at one end. were placed with 
the open end In a cistern of water. could the air be 
taken out of it so as to create a perfect vacuum ? 
Would air enter by the water at the lower end ? A. Va­
por of water and air transpiring through the water 
wouldprevent obtalnlng a perfect vacuum. 4.  Please 
name some good work on atr pumps. A. Consult a 
work on natural philosophy, Gaeot' s l '  PhYSiCS," for ex­
ample. 

T. J. K_ Mks : What is the best material to 
put on a carpet when sweeping I t ?  A. Try spent tea 
leaves. 

H. W. asks : 1 .  Will scrap zinc do to use 
In a Hill or blue vitriol battery ? A. If meitedand cast. 
yes_ 2. What sIzed cylinder do I want to make a 1-6 
horse power engine at 80 Ibs. pressure ? A. A cylinder 
2 Inches diameter by 6 Inches stroke. making 60 revolu­
tions per mlnute.wlll give just overl-6 of a nomlnalhorse 
power. 

C. L. F. asks : H:>w can I determine the 
C. C. asks : What is the best wny to take azimuth angle. orthe variation of the magnetic from 

the scale out of tubular or locomotive boilers ? There the true meridia n ?  A. By the declination compass. 
are several about here that have been runnlngin ltme­
stone or some other mineral water j they arc thickly 
scaled Inside. and therefore will not make .team well. 
A. There are numerous compounds In the market, which 
arc said to be rfficaclous in such cases. ny Inserting a 
not1ce 1n our nu�iness and Personal columns, you can 
ctO<lbtless open communication with the manufactur-
CTS. 

E. M. B. says : I have a horizontal tubular 
bollcrln which fire goes under the shell and then through 
the tub<s. Would it save coal to puta brick tloor with­
In � Inche. of the shell'sfront end.and 6 1nehes from back 
end to keep the heat In the shell of boiler. A.We would 
aot Tecommelld the chang e .lf the boiler works well 
at present. 

J. K. a�ks : How are artesian wells made, 
and what Is the !)est way of tlxln" them. In order to wa' 
ter stock ? A. The mere fact of Inserting a pipe will 
not caUl'ie the water to dow. It is necessary to bore un­
tH water 1s reached that comes from a source higher 
than the place where the well Is made. 

H. J. I. asks : What is the rule tt! calculate 
the pressure on a hydraul1c ram ? A. The pressure on 
the ram is equal to the pressute per square inCh produced 
by the pump.multlplled by the number of square Inches 
In the c ross sectton of the ram. 

.J. _\. A. says : 1_ . We lun-e a fire engine 
that will throw about 140 feet. The machine has no va­
cuum chamber. Will It help her to put one on ? WIllIt 
be any advantage, and how much? The pumpsare 6 
illches bore by 7 inches stroke; suction la S7!! mches by 
1 R  ft>et long. A. We would not recommend it, it th� 
pump works satisfactorily at present. 2. What Is the 
p n sRure to the square foot of gas that will raise water 
5};J 1nches In 8 bent tUbe 3( tnch in diameter? A. About 
28 pounds .  

O .  J.P.says : W e  generally use here lift and 
force pIston pumps for tanks in house@, bathing pur­
poses, etc., but Instead I would I1ke to use two plunger 
pumps of 2}; Inches bore and 24 Inches stroke. with air 
vesselS, and connected together, with the same action. 
In this c.se. the pump will be about 200 feet from the 
river and 18 or 20 feet above the level of the water. the 
tankbelng30 feet above the pumps. I fear that two 
plunger pumps could not be us�d as advantageous­
ly a, a piston pump for lifting the water. but I under­
stand that the plunger pumps would force up the water 
more advantageoNsly than a piston one. Am I rIght ? 
A. We thlnl< that the piston pumps will give better sat­
Isfaction In this ca.e. Your other question Is a profes­
eional one and should be referred to an engineer. 

J. H. W. asks : 1. Is it possible to transmit 
a moderate degree of pressure throuyh a balf Inch gas 
pipe. 15.000 to 20.000 feet long. by forcing compressed air 
Into one end ? Could the loss of power and the time 
required for transmission be calcuhted ? A. Yes. You 
will find some facts In regard to t'1e matter In reports 
of oper.tlon. In the Mont Cenls Tunnel, published In 
Enginee1'ing a few years ago. 2. Is the process of light­
Ing street lamps by electricity attended with such a de­
gree of expense (In tlrst cost and subsequent operation) 
as to preclude its employment on the score of econo­
my ? A. We think so. 3 What would be the p robable 
approxlmllte cost of erecting the apparatus necesBary to 
light tbe 5.000 lamps of Boston. Mass .• and what would 
probably be t h e  annual working expense ? A. We be-

E. B. W. asks : What is the rule for find­
Ing the hlltht to which a stream gf water will be thrown 
through a nozzle 3 inehes dtameter at varying pre£lE ures 
Inthe water mal� 1 A. We must refer you to some good 
treatise on hydraultcs fbr an answer to your question,as 
tts constderatton wou1d occupy-,too mugh space for 
these columns. We have discussed some of the pOints 
In our article on U Frictton of Water on Pipes," p. 4f(, 
vol. 29. 

H. j,. W. asks : What is the best equilibri­
um slide valve ? A. We do not recommend special ar­
ticles of manufactUre In these columns. 

M. C. S. aRks : What are the chief objec­
tions to an tron or steel rail whose under stde fa wrought 
into a series of arches or curves, designed to span the 
spaces between the ties? The top or tread of the rail Is 
to be hortzontal as now, but the underside curved, ex­
cept wherelt rests upon tile ties. A. We scareelythlnk 
that the change Is very desirable. 

C. R. asks : Will a spring made of the best 
spring steel be atrected If placedln the steam chest of 
an engine ? If so. Is there any metal or al10y that will 
resist the most Intense heat of steam and retain tts or-
19lnal form? A. Springs exposed to high pressures and 
temneratures are apt to become weakened. We do not 
know of any hetter material than steel. 

G. M. R. aSKS . Who compose the American 
Society of Civil Engineers. what Is the object of the 
soctety, and what formallttes are necessary to becom e 
a member of this society? What .. re the time and place 
of their meetings and are the meeting. public or not? 
A. It numbers the principal engineers of the country 
among Its members. By addressing the secretary (Mr. 
G. Leverich. 63 WIlliam street. New York city). you 
can obtain full Inlormatlon In regard to your other 
questions. 

F. W. B. asks : 1. Would there be a demand 
for a double engine. having oscillating cylinders, and 
provided with " reversing attachment ? A. There are 
such engines In the market. 2 .  Is an oscll1attngengme, 
with a given head of steam. Inferior to an engine whose 

cylinders do not oscillate? A. Not necessarily. 

A.asks : l.How can gutta percha be fastened 
to ordinary sole leather r A. By using gutta percha 
dlssolnd In naphtha as a cement. 2. Will It wear as 
long as sole leather ? A. N o . 3. Will It melt with or· 
dlnary sun heat on the sidewalk ? A. It will soften In 
summer weather. 

P. P. W. asks : If the pressure is greatest 
on the bottom of a boiler. how does an Injector work? 
A. We do not see the connection between the two. A. 
to your other question : Accordtng to general u8age� a 
corner building Is on the street on which the main en. 
trance opens. 

G_ W. M.- Your questions are too compre­
hensive to be answered In these columns. You will tlnd 
the tllght of birds fully explained In Pettigrew·' .. Ani­
mal Locomotion. H 

E. B. K_ says : I have a small telescope 
constructed on the principle of the compound micros­
cope. with acbromatlc object glass 1% Inches In dlame. 
ter and 13 Inches focus. Eye·plece consists of 4 lenses. 
Can I obtain a higher power by using an achromatic ob. 
ject glass of 30 Inches focus and 2% Incheo diameter ?  

lIeve the attempt wa. made some time ago ; and proba- A .  Yes. 
bly by writing to the authorities. you can obtain the In· J. S. asks : How can I cut moss agates and 
formation you dealre . cornellans ? A. By means of a blade of soft Iron and 

W. P_ S. asks : Cau you give me the di- diamond dust. Copper Is sometimes used In place onhe 
menslons. focal aistances, etc., of toe lenses tor a won- iron. 
der camera, as described In your paper of June 6? A. 
The larger your objectives. the clearer will be your plc­
ture. The convexity of the glas.es depends much upon 

the sIzeof ptc m re desired. 2.What light 18 best where 
g" cannot be obtained ? A. A coal oil lamp has been 
used to advantage. 3. Would an extra lens between the 
light and the photograph be an advantage. and what 
should be tti4 dtmensions ? A.Yes,a condenser,thc larger 
the better. 4. Wbat Is the next step In tile educ.tlon of 
a mechanical engineer after a college course, and on 
what terms are learners taken Into machine shops and 
other engineering establishments ? A. The next step Is 
to lay aside the Idea that college cducatlon wl\l give 
anything but a theoretical knowledge. and to learn to 
do any menial labor that a mechanic has to do with all 
the strength and ability he possesses. On these terms. 
If he Is fortunate. he will be admitted Into a llOachlne 
shop. 

J. C. K. asks : Is it injuriouR to the water 
In leadseT vlce pipes. orto thu pipes. to lie In the same 
trench r,b gas pipes. the gas pipe and water pipe lying 
wlthm tnree or four inches of each other, and passing 
t"rough the same opening In a stone wall ? If so. what 
Is the etrec t? A. ::> o ;  there I. no reason why It should 
be injuT lous. 

C. F. B_ asks : What are the velocities of 
light aud electriCIty ? A. WheRtstune gives electricity 
(of high tenSion. such as atmospheric) a velocity of 
about 288.000 miles per second. Light has a speed of 
about 190.000 miles per second. 

J. K_ asks : Does the sun, by shining on 
one B1de of a sa w  e very day for a lengtn of ttme, Injure 
I t ?  A. Ordinarily. we .1I0uld suppose not. We do not. 
however. know the circumstances of the CaBe to which 
you refer, 

S. D. L. asks : 1. Is there any difference 
between a s tereopticon and a magic lantern ? A. No. 
2 .  Can coloretl photographs be used In them ? A. Yes . 
3.Can photographic negatives be used ? If so. how can 
they be colored ? A. Read directions for coloring pub­
lished on p .  397. vol �6. 

D. G. asks : 1. What is the process of pol­
Ish1ng paint, as it Is done on carrtage work, whertj no 
brush mnrksare to be seen ? A. Carriage painting and 
varnishing are processes much too complicated to be 
flescribed tn these columns. Sec M .  Arlot's work, fre· 
quently advertlsed In our pages. 2. What causes paint 
to crack? Is It the use of too much or too little oil ? 
A. Too IItt1�. 

S. says : If spiritualism is a humbug, how 
can yo\l. account for such men as Crookes, Wallace and 
EdmNlds believing In It? A. Spiritualism Is no more a 
humbug than Is hydrophobia. Both phenomena have 
ceotaln pOints of re.emblance. Both appear to be aI­
fectlons of the nervous system, resulttng from some 
�ort 01 action upon the nerve centers. How thlB action 
1s lnduced Is net positively known ; but there h evi­
dence to show that a mental lmpresston, a wbfm, or the 
Imagination of the I ndividual. may be a sulficlent exci­
ting cause. These diseases, and their multitudinous al­
Heb, nervous disorders of all kinds, are not respecters 
of persons. They attack all classes. the learned and the 
Ignorant ; but the earliest and easiest victims are gen­
erally 10Ulld among Individuals of weak or bad phy slcal 
conditions. 

T, .A. C. says : Tell D. S. H., whom you an­
ower at head of first column, p. 27. to cover the face of 
his pulley with leather to keep hiS belt from Blipping. 
He can put It on with taCks or very BIDall nails. FleBh 
sides together 1 think. wark beot. 

MINERALS, ETC.-Specimens have been re­
ceived from the following correspondents,and 
ex:&mined with the results stated : 

R. R. R.-No. l is tlnely laminated micaceous ochlst. 
containing, as faras can be determined from such small 
pieces. 'lodules of Impure steatite. No. 2. heavy spar 
or barite. The specltlc gravity of the specimen enclosed 
ts 4'4. No.3, limontte, containing on an average from 
80 to 85 per cent oxide of Iron. No. 4. magnetlte .-R.L. 
W.-No. 1. on analysis. was found to contain a little 
sl\lca and Insoluble matter. the remainder being carbo­
na te of lime. It Is not a hydroullc IImestonc. Proper· 
Iy burned It would be converted Into quicklime. No. 2 
Is tliJrous gypsum.-J. W. T , -We compared the pow· 
der,for polishing purposes,with rouge,the flnest French 
emeryp.per. and Bath brick. It Is a medium between 
rouge and French emery paper, being infertor to rouge, 
and much superior to the emery. It Is just equ.1 to 
Bath brick. which It closely re .. mble. In color. A n  
eminent opticl.n observes that I t  might b e  u s e d  by 
nickel platers.-A. M. B.-No . 1  Is Iron pyrites. NO. 2 Is 
hepatic pyrites. In which the sulphuret has been con­
verted Into oxide of Iron. 

F. E. T. says :  Piles driven iu salt water on 
the southern coast are very soon destroyed bv worms 
They might be protected by met.l she athlng. but that Is 
too expeDsl ve-. Is there any method known. both cheap 
and effect! ve, of securing wood agatnst the attack8 of 
these worms ?-J. C. G .  asks : How can I burni sh brass ? 
-J. S. N. asks : How can I straighten a rlile barrel ?-E. 
H. B. asks : How Is raw wool prepared for dyeing with 
Ind1go blue ?-T. H. R. asks : How can I wasb a chamoiS 
shirt without shrinking or Injuring It ?-H. L. K. aSks : 
How are white rubber hand stamps made ? What kind 
of mold. are used. and wbat kind of rubber ?  How Is 
tho rubber melted?-E. K. �!. asks: How are the rubber 
bands of different sizes sold by stationers joined to· 
gether ? The joint or seam fs qutte level, and ss strong 
as any other part.-H. B. S. asks : What materials are 
used In the manutacture of tire brick •• and what Is the 
usual methc.d of their manufacture?-H. E. K. asks : 
What Is the best way to make putty of the colors ot 
dltrerent woods (walnut. ash. etc.) ?-L. H. asks : What 
will prevent pastel colors from being rubbed?-G.H.M. 
aSks : What part of a horae power Is an eight day clock 
spring ? What Is the weight of a four horse power en­
glne?-W_ C. L. says : The front w heels of a wagon are 
3 feet 10 Inches high. and the hind wheels 4 feet 4 Inches 
high. or the front wheels are 4 feet and the hind w heels 
Heet 6 Inches. What Is the rule for setting the axle.and 
should the hind axle be any longer than the fore ?-W. 
F. W. ask. : 1. What Is the rule for computing the horse 
power of an overshot water wheel, of 18 feet diameter, 
width ot buckets 4 feet. depth 18 Inches by average of 
3Xlnches. with a 10lnch run .maklng 64 buckets to the 
wheel? 2. What is the meanlng.of the word H rages," 
used by machini sts ? 3. WI1l crawtlsh work In soft slate? 
Do they go any deeper than to tile gravel ? 4. WlIl ltln­
jure bolting cloth to wash It ? 

We shall be glad to receive replies to the 
above for publication. 

COMMUNICATIONS RECEIVED. 

The Editor of the SCIENTIFIC AMEItlCAN 
acknowledges, with much pleasure, the re­
ceipt of original papers and contributions 
upon the following subjects : 

On Feathered Arrow Heads. By H. c_ Lt., 
by T. L. W., and by A. H. L 

On a Balloon Device. By L . .A. 
On the Dress of Women. By F. M. S. 
On Bursting and Explosion of Boilers. By 

J. M. 
On the Boiler Explosion at Geddes, N.  Y. 

By D. 'r.  
On the International Rifle Match. By E. 

H. P. 
On the Chances of War. ByW. W. H. 
On the Interior Angles of a Polygon. By 

C. E .  
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Letters Patent of the United State. 
WERE GRANTED IN THE WEEK ENDING 

June 23, 1874, 
AND EACH BEARING rHAT DATB. 

[ThoBe marked (r)ar. reissued patents. ) 

Acid. making carbon'c. H. Belns . . . . . . . . . . . . . . . . . . .  152.269 
Air and steam brake coupling. S. Hhlnehart . . . . . .  152.413 
Alarm. burglar • •  T. H. Whltelcgge . . . . . . . . . . . . . . . . . .  15? 3lO 
Anvil. reversible. B. A. Ellison . . . . . . . . . . . . . . . . . . . .  152.351 
Awl handle. S. Henry . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  152.2<8 
Bag tie. A. Lodde . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  152.�36 
Bale tie. cotton. A. A. Gold.mlth . . . . . . . . . . . . . . . . . .  152.362 
Bale tie. cotton. G. W. Scott . .  ., . . .. . . . . . . . . . . . . . . .  152.424 
Bas'ltnet, falding, S . M .  Hogan . . . . . . . . . . . . . . . . . . . . . .  152,281 
Bayonet fastenlnl!'. R. P. Beals . . . . . . . . . . . .. . . . . . . . .  152.320 
Bedstead. J. B. French . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  152.357 
Bedstead. J. L. Haven . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  1'2.370 
Bee hi ve. J. G. Gwal'ney . . . . . . . . . . . . . . . . . . . . . . . . . . .  152.366 
Belting, If'ather, C . .Munson . • . . .  , . . . . . . . . . . . . . . .. . . .  152,402 
Boat. aerlal. D .  L. Rhone . . . . . . . . . . . . . . . . . . . . . . . . . . . .  152.414 
Boller, steam, C. A. Clark . . . . . . . . . . . . . . . . . . . . .. . . . . .  152,275 
Boot soles, trlmmtng, R. C. Lambart . . . . . . . . . . . . . . .  152.888 
Bottlts, covering heads of, Boeklen et al . . . . . . . . . .  152,325 
Box, butter-preserving, etc., Gillett & Hartshorn 152,223 
Brewers, m u l!1ng machtne for, A. Neuboeker . • • •  152,403 
Bricks, enameling', D. W. Clark . . . . . . . . . . . . . . . . . . . .  152.213 
Buckle for clothing. E. B. Schn.bel.. . . . . . . . . . . . . .  152.423 
BulldlDg. tlreproof. E. f. Cook . . . . . . . . . . . . . . . . . . . . .  152.340 
Burner, g118, .J. W. Graham . . . . . . . . . . . . . . . . . . . . . . . . .  152,225 
B urLer, vapor, F .  A. Sn.wyer . . . . . . . . . . . . . . . . . . . . . . . .  152,420 
Burner, electriC lighting, A. T. Smith . . . . . . . . . . . . . 152.427 
C.n for cooling milk. G. W. Fluke . . . . . . . . . . . . . . . .  152.284 
Canister, tea, R. R. L�wrence . . . . . . . . . . . . . . . . . . . . . .  15l,293 
car standard. A. Pcnnebacker . . . . . . . . . . . . . . . . . . . . . .  152,408 
Car axle bOl[o S. R. Hughes . . . . . . .. . . . . . . . . . . . . . . . . . .  152.377 
Car brace •• bending. S. Rlgby.3d . . . . . . . . . . . .  , . . . . . .  152,·116 
Car brake. railway. G. A. Beach . . . . . . . . . . . . . . . . . . . .  lc2.319 
Car.frelght. D. �'. Van Llew . . . . . . . . . . . . . . . . . . . . . . . .  152.489 
Car s  pring. A. Middleton. Jr . . . . . . . . . . . . . . . . . . . . . . . .  152.898 
Car. stock. H. Purdy . . . . . . . . . . . . . . . . . . . . . . . .. . . .. . . . .  152,409 
Cars. door for grain. H. Purdy . . . . . . . . . . . . . . . . . . . . . .  152.410 
Carpets, screw for stair, M. Krlckl. . . . . . . . . . . . . . . .  If;2,BS7 
Carriage. chlld·s. J. A. Cr.ndall . . . . . . . . . . . . . . . . . . .  152.27R 
CarrIage, child's, G. Mart1enssen . . . . . . . . . . . . . . . . . . .  152,293 
Cartridge bOx.P . •  J. Quln ssc . . . . . . . . . . . . . . . . .. . . . . . . 152.411 
Cartridge, flre arm, W. S. Smoot . . . . . . . . . . . . . . . . . . . .  152,423 
Cartridge-loading machine. C. H. Webb . . . . . . . . . .  152 263 
Carts. end gate for dumplny • •  J. Sweeney . . . . . . . . . .  152.433 
CellUloids. etc .. molding. I. S. & J. W. Hyatt . . . . . .  152.232 
Chair seat needle, D. t: . .Mosher . . . . . . . . . . . . . . . . . . . .  152,407 
Checks, etc., dte for, R . .B. CarRley . . . . . . . . . . . .. . . . .  Hi2,329 
Churn, George & Stutzman . . . . . . . . . . . . . . . . . . . . . . . .. 152,361 
Clgar bunch machine. C. Wlndrath . . . . . . . . . . . . . . . .  152.�J6 
Ctgar case, J. H. Thwing . . . . . . . . . . . . . . . . . . . . . . . . . . . .  152,2.1)8 
Clock lockwork. F. Kroeber . . . . . . . . . . . . . . . . . . . . . . . .  152.29 
Cloth-measuring machine, W. )1 . Keyes . . . ... . . . . .  H2,'�34 
Clotnes dryer. A. F. Stowe . . . . . . . . . . . . . .  _ . . . . . . . . . .  152.131 
Clothes wringer. W. A. Sharpe . . . . . . . . . . . . . . . . . . . . .  152.425 
Coffee. extracting. R. B. Cnderhfll . . . . . . . . . . . . . . . . .  15�.S09 
Collee for transportation. T. H. Berry (r) . . . . . . . . .  5.983 
Cookmg an paratus, 111. A. 8cott . . . . . . . . . . . . . . . . . . . .  152,306 
Copy holder. D. T. Hall . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  152.226 
Ctitrk cutt1ng machlnes, E. O. Schartau . . . .  152,421, 152.422 
Corset. J. C. Cook . . . . . . . . . . . . . . . . . . . . . . . .  · . . . .. . . . . . .  152.341 
Cultivator. L. J. Davis . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  152 843 
Culttvator a n d  stalk cutter, l{. P. Rogers . . . . . . . . .  152,417 
Cultivator, cotton, P. D. HobbIns . . . . . . . . . . . . . . . . . .  152,304 
Curry comb. T. J. Hutchins . . . . . . . . . . . . . . . . . . . . . . . . .  152 290 
Curtain fixture. L. Bradbury . . . .  : . . . . . . . . . . . . . . . . . . .  152.271 
Cuttcr.mcat. S. Gable . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  152.S5S 
Cutter. straw. J. A. Cornish . . . . . . . . . . . . . . . . . . . . . . . .  152,342 
Dams. device for building. E. Bell . . . . . . . . . . . . .. . . . .  152.322 
Derrick. porta ble. H. Donnelly . . . . . . . . . . . . .  _ . . . . . . . 152.319 ' 
Desk. school. W. P. Goolman . . . . . . . . . . . . . . . . . . . . . . .  152.224 
Dr.wlDg board. C. Poor . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  152,803 
Dray. C.M. Murch . . . . . . . . . . . . . . . . . . . . . . . . . .. . . . . . . . .  15�.244 
Drill. seed. J. H. Arney . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  152.315 
Drill teeth. Linnell & Parker . . . . . . . . . . . . . . . . . . . . . . . .  152.294 
Dyeing with Indigo. Oldroyd et al.. .. .. . . . . . . . . .. . . 152.404 
Egg carrier. W. O. Stron!: . . . . . . . . . . . . . . . . . . . . . . . . . . .  152.432 
Egg hatching appsratu!:l, J. Stone . . . . . . . . . . . . . . . . . .  152,430 
El ovatnr. hog. W. E. Kelly . . . . . . . . . . . . . . . . . . . . . . . . . .  152.882 
Engine and pump valve. A. J. Loretz . . . . . . . . . . . . .  152.237 

On a Small Steamer. By J. F. K. Eye alld lung protector. G. A. Crofutt . . . . . . . . . . . . .  152.215 
FaUCet, .F. bolessmer . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  152,39'1 

Also enquiries and answers from the follow- Feather renovator. W. H. Elliot . . . . . . . . . . . . . . . . . . . .  152.�21 

ing : 

J. A . C .-C. AI. C .-W. C.-H. L. M.-C. E. J.-.J.E.Jr. 
-D. B. S.-T. M. C. 

HINTS TO CORRESPONDENTS. 

Correspondents whose inquiries fail to ap­
pear should repea t them. If not then pu b­
lished, they may conclude that, for good rea­
sons. the Editor declines them. The address 
of the writer should always be given. 

Enquiries relating to patents, or to the pa­
tentability of inventions, assignments, etc., 
will not be published here. All such ques­
tions, wh'm initials only are given, are thrown 
into the waste basket, aB it would fill half of 
our paper to print them all ; but we generally 
take pleasure in answering' briefl.y by mail, 
if the' writer'R addrpss is givell. 

Hundreds of enquiries analogous to the 
folloll ing are sent : " Plpase to inform me 
wlwr(' I can buy sheet lead, and the price '/ 
Wherp can I purchase a good brick machine ? 
Whose stpam engine and boiler would you 
recommend '/ Which churn is considered the 
best '/ Who makes the best mucilage ? Where 
can I buy the best style of windmills ?" All 
such personal enquiries lire printed,as will be 
observed, ill the column of " Business and 
Personal," which is specially set a part for 
that purpose, subject to the charge men,ioned 
at the head of that column. Almost any desired 
information can in this way be expeditiously 
obtained. 

��enc\!, barbed wire, J. Halsh . . . . . . . . . . . . . . . . . . . . . . .  152.368 
Fertilizer. H. A. P. Lls.agary . . . . . . . . . . . . . . . . . . . . . . .  152.389 
Flber·separatlng machine. W. M. Hughes . . . . . . . . .  152.289 
Fire arm. breech loading. L. Gulneuf . . . . . . . . . . . . . .  152.365 
Fire arms. cartridge tor. W. S. Smoot . . . . . . . . . . . . .  152.428 
Fuel from coal slsck, I. M cCormack . . . . . . . . . . . . . . .  152,395 
Furnace. hot air. E. H. Camp . . . . . . . . . . . . . . . . . . . . . . .  152.274 
furniture fastening. Haven & Knight . . . . . . . . . . . . .  152.871 

Gage cock, H. A. Clinton . . . . . . . . . . . . . . . . . . . . . . . . . . .  152,337 
Game apparatus. H. L. Crist . . . . . . . . . . . . . . . . . . . . . . . .  152.279 
Gas manufacture, I. KendrIcK . . . . . . . . . . . . . . . . . . . . . .  152,383 
GIlS retort, portable, C. J. Eames . . . . . . . . . . . . . . . . . .  152,220 
Gate. farm, G. Hoskins ' . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  152.28R 
Gear cutting machIne. ::>. T. !I1lrapelx . . . . . . . . . . . . .  152.400 
Glove. gauntlet.E.  V. Whitaker . . . . . . . . . . . . . . . . . . . .  152.265 
Gloves. die for cutting. J. Haag . . . . . . . . . . . . . . . . . . . .  152.367 
Grain binder. J. Garrard . . . . . . . . . . . . . . . .  _ . . . .. . . . . . . .  152.S.�9 
Graining roller, J. Carr . . . . . . . . . . . . . . . . . . . . . . . . . . . .  152,;H2 
Grate bar. gang. J. C. Kilgore . . . . . . . . . . . . . . . . . . . . . .  15�.'86 
Grinding and poll.hlng wheel. W alters et at . . . . .. .  152.442 
Grindtng carpenters' squ!lrt;s, C. S. Bement . . . . . . .  152.323 
Hame. Smith & BUrr (r) . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  5.929 
Hammer, atmosphertc, ,Yo Manson . . . . . . . . . . . . .. . . .  152,391 
Hammer. atmospheric power, W. Manson . . . . . . .  152 300 
Harvester. E. L. Hutchln.on . . . . . .  · . . . . . . . . . . . . . .  _ . . .  11;2.3;9 
H.rvester dropper. D. B. & J. ,J. Browning . . . . . . .  152.211 
Hatch. self-clos1ng. G. C. Howard . . . . . . . . . . . . . . . . . .  152.376 
Heater, feed water, R. Garstaug . . . . . . . . . . . . . . . . . . .  152,360 
Heating apparatus. G. Stevens . . . . . . . . . . . . . . . . . . . . .  152.429 
Hinge, sprtng, A. Acker (r) . . . . . . . . . . . . . . . . . . . . . . . .  · 5.282 
Hog ringing a\ld marking. P. Llsteman . . . .  , . . . . . . .  152.�95 
Hogs, watering tanh. for, G. A. Carter . . . . . . . . .. . . .  1f12,aSO 
Holst. hydraulic. M. L. Ba'sett . . . . . . . . . . . . . . . . . . . . .  15� 209 
Horse blindert J. W. Kennedy . . . . . . . . . . . . . . . ... . . . .  15�,884 
Horse hay fork. W. R. Reed . . . . . . . . . . . . . . . . . . . . . . . .  152.412 

. 40rse power, L. R. Faught . . . . . . . . . . . . . . . . . . . . . . . . .  152.222 
Horses. releaSing. Ii. Bragg . . . . . . . . . . . . . . . . . . . . . . . .  152.�:2 
Horseehoelng harness. J Clarrldge . . . . . . . . . . . . . . . .  152.2.6 
Horseshoes. m .Klng. J. Hu •• ell . . . . . . . . . . . . . . . . . . . .  152.252 
Hose. hydraullc. E. A. Street (r) .. . . . . . . . . . . . . . . . . .  5.980 
Ice machine. B. F. Teal . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  152.485 
Indicator. station. J. F. Kettell . . .  " . . . . . . . . . . . . . . . .  15�,335 
Iron and .teel, maklnl!.,W .BushBell . . . . . . . . . . . . . . . .  152.326 
Ironing boara. Loper & Dyes . . . . . . . . . . . . . . . . . . . . . .. .  152.296 
Joist Beat. W. H. Drake . . . . .. . . . . . . . . . . . . .. ... .. . .. . . 152.'288 
Journal bearing. D, C. Clough . . . . . . . . . . . . . . . . . . .  • .. 152,277 
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