
�utitnt$ti ana �trtiO'nal. 
The O"arfle for Insertion under lhis "ead Is $1 a Line. 

S.1.Cotton Seed to sell, box 2S, Lake City,Fla. 
The City Council of Green Castle, Ind., wish 

to receIve proposals for puttIng down an artesIan well. 
Bore to be 8 Inches, and from 6 to 1600 feet deep, throngh 
Limestone Rock. Wonld also like to correspond wIth 
parties puttIng up water works. Address Alvah Brock
way, Committee, Green Castle, Indiana. 

Situation Wanted-Steady, middle-aged, 
PractIcal Mecha,nlc,Bobbln Spool and Tool Maker, Ma
chIne and Hand Wood Turner. Famll!ar wIth busIness, 
D. E. Book KeepIng, and the Control of Labor. T. 
Henry Van R!per,76 Marshall St., Paterson,N. J .  

Oilers for Machinery and Shafting-are reli
able-$l per doz [Sample sent for 15 cts. S. F. Burgess, 
West Morr1s, Conn. 

The Varnishes and Japans of the London 
M'f'g Co. compare favorably in pr1ce with, and are unex· 
celled !n pur!ty. durab!!!ty, and color by, any first class 
houses !n Europe or Amer!ca. Hyatt & Co., office 246 
Grand St .• New York ; Factory, Newark, N. J .  

Patent for Sale-The best Burglarproof 
Door Lock !n the world. F. Gyss,196 Greene St., N. Y. 

A small sum will buy a Newly Patented 
Monopoly. Address Jamer & Jacobs, 84 John St., N. Y. 

For Sale-Excellent Chucking Lathe" 50 
in, swIng. Pr1ce $275. Forsalth & Co., ::\1anche8ter,�.IL 

Bartlett's Boulevard,Street,and Par k Lamps 
excel all. Park size, $3; Street, $5; BDulevard, $6.50 . 
Refiectors, $1 to $3 each; old style square Lanterns; 
from $3.50 upward, accord!ng to quality. General De
pot,569 Broadway, corner PrtnceSt.,New York. 

Chester's Boiler Scaling- Solution and Com
pound. Send for cIrcular. Ollfce 257 Broadway, N. Y .  

New Stiles' No. 4 Geared Press, Cheap.-
J. S. Newell & Co., 53 Haverh!ll St., Boston, Mass. 

To Manufacturers and Amateurs-Solutions 
for covering all kinds of metals wlth different metal, 
eIther by Electro Plating or chemical process, always on 
hand, w!th reliable dlrect!on for use. Address Alb. 
Lovle, 222 N. 4th St .. PhiladelphIa, Pa. 

Patent Chemical· Metallic Paints-Mixed 
ready for use. 50 cts .. $1, and $1.50 per gal. Eng. Roof 
Paint, grGund !n oU, 50 cts. a gal. Llqu!d Slate Roof 
Palnt,75 cts. a gal. New York C!ty OU Co, Sole Agents, 

116 Ma!den Lane, New York . •  

For Solid Emery Wheels and Machin,ery, 
send to the Union Stone Co., Boston, Mass., for elrcular. 

Responsible parties, who wish light ma
chInery mannfactnred,cast or malleable iron preferred, 
please address E. Mann & Son, MUford, Mass. 

The Improved American Governor. Send 
or new catalogue. C. A. Conde & Co., PhUadelphla, Pa. 

Scale in Steam Boilers.-I will remove and 
prevent Scale In any Steam Boller, and make no charge 
untU the work !s found satisfactory. Geo. W. Lord 
PhUadelphia, Pa. ' 

New Iron Ore and Dry Quartz Pulverizer 
B unequaled! F. Alden, Patentee,Plttsbnrgh, Pa. 

Engines 2 to SH.P. N.Twiss, New Haven, Ct 
First Class Tools and Tool Chests. For 

descriptive circular, address J. T. Pratt & Co., 53 Fulton 
St .• New York. 

Matson's Combination Governor sold under 
full guarantee. Address Matson Bros., MOline, Ill. 

Steam and Water Gauge and Gauge Cocks 
Combined, requlr!ng only two holes !n the BoUEr. used 
by all bOUer makers who have seen !t, $15. T. Holland 
& Co .• 62 & 64 Gold St .. New York. Send for catalogue. 

Millstone Dressing Diamond Machines
Simple, efiectlve, economical and durable, giving unl· 
ven",1 satisfaction. J. D!cklnson. 64 Nassau St .. N.Y. 

Babbitt Metals-For the best, S"lnd to Co_ 
nard & Murray, Iron and Brass Founders, 30th & Chest .. 
nut Sts., Phlladelph!a. Pa. 

The New York Tribune now takes rank as the 
first newspaper 1n the world.-Bmghamton,N.Y., T1mes. 
For the best Cotton Cans and Galvanized Fire 

PailS, address James HUl, Pr..Jvidence, R. I. 

For small size Screw Cutting Engine Lathes 
and drlll Lathes. adoress Star Tool Co .. Providence. R .I. 

For Inventors-A Practical System for the 
8ale of Patent Rights. Approved by .. Sc!entlfic AmerI
can" and the U Amerlca.n Artlzan." Tells how to make 
money on Patents. Send for explanatory Circular, 
S. S. Mann & Co .• Balt!mGre. Md. 

C. B. Cotton & Co., Agents for the Sale of 
Patents, West Gorham, MaIne. Established SIx years. 
This FIrm lS reUable and well worthy of confidence, and 
possesses superIor fac!l!t!es for the Sale of Patents. The 
Records of the Patent Office show that they have paId 
as high as Seventeen Thousand Dollars for an ordinary 
Patent. Patentees w!ll find !t for the!r !nterest to em

ploy th!. Agency !n the Sale of the!r In ven t!ons. 

For the Best Portable Engine in the world, 
address Baxter Steam Engine Co., 18 ParK Place, N. Y. 

Eames Patent Molding- Machines for Metal 
CastlLgs. Saves fully one thlrn!n cost of labor of mold· 
ng, and secures better work tha.n the ordInary method. 

For Circulars, address P. & F.Corbin,New Brltaln,Conn. 
Small Portable Engines, 2 to 12 H.P. Send 

or Pr!ces & Catalogue. Tully & Wilde. 20 Platt St. ,N.Y. 

For Durkee Saw Mills, address the Manu
facturers, T. R. Bailey & Vall, Lockport, N. Y. 

Johnson's Universal Lathe Chuck. Address 
.Lambertvllle Iron Works, Lamoertv1l1e, N. J. 

Best Philadelphia Oak Belting and Monitor 
St!tChed. G. w. Arny. Manufacturer. 301 & 303 Cherry 
St .. Ph!1adelphla, Pa. Send for new cIrcular. 

Direct Steel Casting-s-Solid and Homoge
neous. Cohesive Power four time£l greater than Cast 
Iron. An !nvaluable subst!tate for expensIve forgIngs, 
or !ron Castings requIrIng great Strength. For cIrcular 
and prIce list, address McHaffee Steel Co., cor. Evelln .. 
and Levant Sts., PhiladelphIa, Pa. 

Steel Lathe Dogs, 14 sizes, and 7 sizes of 
Steel Clamps. The Best aM Cheapest. Send for Circular 
& Dr!ce list toPhUa. Hydraulic Works,Evellna St.,PhUa. 

Shafting, Pulleys, and Hangers at the low
est pr!ces. D. Frlsb!e &; Co., New Haven, Conn. 

Tingue, House & Co., 69 Duane St., N. Y. 
Manufacturers of MachIne Blanketlng,Felts,and Cloths 
Endlefils or in pIece, for Printers, Engravers, Polishers 
Piano Forte Makers, Paper Makers, CalIco Printers 
Punch!ng or Washer Cloth, Filter and Stra!ner Cloths 
for all kInds of IIqu!ds. Sample sent on application. 
Double- Acting- Bucket P�unger Steam Pumps, 
Manuf'd by Val[ey Machine Co., Eastha.mpton, Mass. 
N. Y. Store, 45 Cortlanat St.; Phlla. Store, 132N. 3rd St. 

Hydraulic Presses and Jacks, new and se' 
cond hand .Lathes and MachInery for Pol!shlng and Buf. 
fing Metals. E. Lyon 70 (;!rand Street, New York. 

Deane's Patent Steam Pump-for all pur
poses-Strictly firot class Rnd reliable. Send for c!rculer. 
W. L. Ch.ie " Co., !IS " 97 LIberty St •• New Yorl>. 

For Solid Wrought.iron Beams, etc., see ad· 
vertlsement. Address lInloR Iron Mllls.Plttsburgh.P .... 
forl!thogr"ph, etc. 

Mining, Wrecking, Pumping, Drainage, or 
Irrlg .. tlng Mach!nery, for s .. le or rent. See .. dvertlse· 
ment. Andrew's p .. tent,lnslde page. 

Temples & Oilcans. Draper, Hopedale,Mass. 
Buy Boult's Paneling, Moulding, and Dove· 

t .. llIng Mach!ne. Send for clrcul .. r and s .. mple of work. 
R. C. Mach'y Co •• Battle Creek, Mlcli .. Box 227. 

Rue's "Little Giant" Injectors, Cheapest 
&nd Best BoUer Feeder In the market. W. L. Chase '" 
Co., 98, 95.!1l LIberty Street. New York . 

For Surface Planers, small size, and for 
Box Corner Grooving MachInes, send toA. D .. vls, Low
ell, Mass. 

Lathes, Planers, Drills, Milling and Index 
Machines. Geo. S. L!ncoln & Co •• H .. rtford, Conn. 

For best Presses, Dies and Fruit Can Tools, 
BUss & WillIams. cor. of Plymouth & J .. y,Brooklyn,N.Y. 

Price only three dollars-The Tom Thumb 
ElectrIc Telegr .. ph. A comp .. ct workIng Telegr .. ph .. p
paratus, for sending messages, making magnets, the 
electric light, gIvIng alarms, .. nd varIous other purposes. 
Can be put In operatIon by .. ny lad. Includes battery, 
�ey and wIres. Neatly packed and sent to .. II p .. rts of 
Che world on rece!pt of prIce. F. C. Be .. ch '" Co. , 263 
Broadw"y,New York. 

All Fruit-can Tools,I< erracute,Bridgeton,N.J· 
Peck's Patent Drop Press. For circulars, 

address MilO, Peck & Co .. New Haven, Conn. 
Small Tools and G�ar (Wheels for Models. 

LIst free. Goodnow & W!ghtman,23 Cornhlll,Boston,Ms. 

The Improved Hoadley Cut-off Engine-The 
Cheapest, Best, and Most Economical stea.m-power In 
the UnIted States. Send for c!rcular. W. L. Chase & 
Co., 95 & 97 Liberty St., New York. 

Portable Engines, new and rebuilt 2d hand, 
a specialty. Engtnes, BOilers, Pumps, and Mach1nIst's 
Tools. 1. H. Shearman, 45 Cortlandt St .. New York. 

Spinning Rings of a Superior Quality
WhItInsville SpinnIng B!ng Co., WhItInsville, Mass. 
Send for sample .. nd pr!ce list. 

Mechanical Expert in Patent Cases. 'r. D. 
Stetson, 23 Murray St., New York. 

Gas and Water Pipe, Wrought Iron. Send 
for pr!ce list to Bailey, F .. rrell & Co., Pittsburgh, Pa. 

Forges-(Fan Blast), Portable and Station. 
ory. Keystolle Portable Forge Co., Phlla!lelphla, Pa. 

The "Scientific American" Office, New Y or k, 
Is fitted wIth the M!nlature ElectrIc Telegraph. By 
touchIng little buttons on the des.i<S of the managers, 
glgnals a.re aent to persons 1n the varIous departments 
of the establishment. Cheap and elfect!ve. Splendid 
for shops, Offices, Qwell!ngs. Works for any dIstance. 
f'rlce $5. F. C. Beach'" Co., 263BroadwaY,New York, 
Makers. Send for free Illustrated Catalogue. 

Brown's Coalyard Quarry & Contractor's Ap. 
paratus for ho!stlng and conveyIng materIals by !ron 
cable. W. D. Andrews & £ro., 414 Water St .. New York. 

Steam Traps and Inj ectors on trial; 3 Good 
Steam Pumps-cheap. A. G. Brooks, 4 2 2  V!ne Street, 
Phlladelpb!a, Pa. 

Second Hand Portable and Stationary En
g!nes and BOilers, PIpe, &c., fer Sale cheap. Address 
Jun!us Harr!s, TItusville, Pa. 

C. H. does not send his name and address. 
-J. G. can bend sleIgh runners by followIng the dlrec· 
tlons on p. 43, vol.:30.-C. K. will lind rec!pes for water
proof glue on p. 319, vol. 30;for poll.h!ng !ron and steel 
on p. 133, vol. 31.-H.C. K. w!ll find a descr!ptlon of Ice· 
making mach!nery on p. 243, vol. 30. PUre butter needs 
no artlfic!al colorlng.-F. C. M .  will find !nstructlons 
concernlng!nductlon colls on PP. 215, 218, 3 63, 378,379, 
vol. 30. 

(1) T. S. K. asks: What will be the proper 
s!ze of a boiler for a cylinder IMx3 Inches, and wnat 
w11l be tbe s!ze of:the flues for such a boiler? Of what 
plate should !t be made, and what amount of horse 
power w!ll lt glve? A. You do not glve sufficlent data. 

Will calcIned plaster be fit Jor cores for small cast
Ings? A. Yes. 

W!ll whIte metal wear as well, for a small eng!ne, as 
brass? A. Yes. 

(2) J. C. S. asks: Given the diameter of a 
cIrcle, how can I find the length of a chorlil that w!ll 
cut ofl one thIrd of the area? A. The chord Is about 
0'961 of the dIameter. 

(3) H. W. asks: 1. Of what size and how 
set shoulda boiler be to run an eng!ne of l Inch bore by 
2); Inches stroke at 2CO revo!utlons per mInute at 15 1bs. 
on the square Inch? A. VertIcal boiler 12 !nches !n d!
ameter,3 feet long, with 6 tUbes, 1% inches in dIameter. 
Set !t upr!ght, wIth fire underneath,and casIng around. 
2. How thIck should !t be to hold 451bs. steam? A. 
Onee!gllth of an!nch. 3. Of what sIze should the safe
ty valve be? VVhat should be tbe d!stance between the 
notches, each notch denot!ng 5 Ibs.? A. One quarter 
Inch dIameter. D!stance between notches depends up· 
on the weIght. 

Howmuch steam w!ll one gollon of water produce If 
confined !n the same spac e? A. One gallon. 

(4) G. E. asks: I wish to construct a small 
steam engIne to run on a lathe of 7 !nches swIng. How 
large a cvllnder will be necessary? What should be the 
area of ports? Wbat should be the dIameter and weIght 
of fly wheel? What proportIon should the connectIng 
rod have to the length of stroke? A. Make the engine 
to develope about); horse power. Ports 1·20 area of 
p!ston. Fly wheel, 6 miles dIameter; weIght, 15 Ibs. 
Connectlngrod,from 2M to 3 tlmes length of stroke. 

Is there any work published for amateurs or other. 
on tJ.t,e construct!on of small engInes? A. There !s no 
ouch book; but you w!ll find many valuable hInts and 
suggest!onsln back numbers of the SOIENTIFICAMER. 
ICAl'f. 

(5) B. R. asks: 1. What is meant by lap 
and lead of a steam engine, and what Is the proper 
method of settIng a slide valve? A. Consult Auch!n· 
closs on "Link and Valve Motions." 2. What power 
would a hIgh pressure engIne of 16 !nches cylinder by SO 
inches stroke, at a pressure of 60 lbs., running at40 
strokes per mInute have,and what power wouid the same 
engine have with a condenser? A. You can answer 
this by multlplylngthemeaneflect!ve pressure of steam 
on p!ston by d!stance!n teet tbat the pistOl) movealn 11 
mInute, and d!v!d!ng by 33,000. 

What !  ... good work on blrll 'tu;tlln�? A. Browll's 
, 1a,ltlllerlljj,st's N:anual." 

(6) C. M. C. says: I am operating an engine 
wIth a cylinder 8); !nches by 14 !nches stroke; the bed 
frame sIts faIr on top of boUer. There are two 6 feet 
drIving wheels ; the crank shaft !s 3}4 !nches In dIame
ter; the bearIngs of the crank shaft are 5 !nches !n 
length. The wr!stp!n !s 3 !nches !n dIameter and 3 
!nches long. Key up the connecting rod as I may, the 
englne has a thump that can be heard 200 yards 011' at 
all speeds up to about 160 revolutIons; above that speed 
the thump appears to cease; but as soon as the speed 
slacks,!t commences agaIn. If I t!ghten up the con
nectIng rod brasses, they heat and cut !n spIte of all 
the oU that we can put on them; !f I leave them slack, 
they cut wIthout heat. The maIn journals w!ll also 
heat If a little t!ght, and cut !f slack. I have trIed 
every plan that I have ever heard of. I have run !t 
tIghtened up and slack. I have lengthened my main 
rod and shortened !t. I have put !n liners until the 
strap key would hardly enter. I have tIghtened my 
cylinder rings, and] have run them loose, and all to no 
eflect. What shall I use for !t? A. It appears from 
your 'account that the valv

'
es are not set properly. 

Poss!bly the p!ston may be loose. An: !nd!cator d!a· 
gram would be:very apt to show the cause of the 
trouble. 

(7) J. W. E. asks: 1. If I have a number 
"f blocks of !ce, about 2 feet square and 1 foot thIck, 
frozen all round 1 or 2 !nches !n th!ckness, there still 
beIng 8 or 10 Inches of water !n the center, and I store 
these cakes all together !n an !ce house, will they 
freeze soli d? If so, w!ll they keep as well as!f they 
were frozen solid before beIng stored? A. They w!ll 
not freeze solid.' ,2. Is there any book published on !ce, 
or the proper construction of Ice houses? A. We do 
not know of any. See answer No. 29, p. 251, voL 31. 

(S) H. C. asks: Please give me a formula 
for preparing cetton, to be not so explosIve as guncot
ton,yet to burnrapldlyand leave no perceptIble ash? 
A. SulphurIc acId of spec!flc gravity 11'70. 6 ozs.; drIed 
nItrate of potassa 3); oz.,; water 1 oz. MIx the ac!dand 
water In a porcelain vessel, and add the pulverized ni· 
ter, gradually st!rrlng wIth a glass rod until the lumps 
d1sappear and the mIxture becomes transparent. Place 
a thermometer In the mIxture, and when It ind1cates 
between 140· and 100° Fah., the cotton should be !m· 
mersed. Take 60 graIns clean cotton, separate It into 
10 or 12 bolls. and !mmerse the bolls separately; and 
leave the whole !n the mIxture for 10 mInutes. The 
temperature should fall to 140°. Float the cup on boU
Ing water,and ma!ntaln !t between 140° and 150°. At 
the expIratIon of 10 mInutes, 11ft the cotton w!th gla,s 
rods,and squeeze out the acId quIckly; and dash the 
mass into a large vessel of clean, cold water, separa
tIng the mass 80 as to wash !t thoroughly and quickly; 
complete the washIng by !mmerslon for several hours 
In running water, then spread it out to dry spontane
ously. 

(9) G. H. R. asks: What is the method of 
obta!n!ng:the latItude of any place by the UBe of the 
box or pocket sextant? Is there any work wh!ch ex· 
plaIns the use of the sextant? A. You w!ll flnd the 
Informatloll you desIre In Loomis'" Astronomy." 

(10) B. A. C. aRks: How is lead pipe made? 
A. It!s forced over a dIe by hydraulic pressure. 

(11) H. M. asks: I am about building a 
cheap raIn water cIstern. 1. Is !t practIcable to d!g my 
cIstern to the requ1red dimensions, and then to cement 
dIrectly on the walls wIthout the use of brIcks, gIvIng 
It two or more coats? If It can be done, would It 
make a substant!aljob? A. It !s not safe to attempt 
the eonstructlon of a cIstern on the plan you propose; 
but !f your soUls hard enough to stand to the line 
when your excavatlon !s made,you can IIne !t wIth a 4 
Inch wall of brIck laId up !n cement and plastered wIth 
the same on the face. If thIs !s la!d hard up to the 
bank,!t '11'111 make a t!ght c!stern. 2. I w!sh to ra!se 
the water w!th a pump; can I construct a pump byrab
bet!ng the s!des together, us!ng square buckets? A. 
If you !nqulre the pr!ce of pumps, you w!ll find !t mere 
economIcal to buy one than to make It and r!8k the 
chance of failure. 

(12) H. D. S. says: I am building a small 
eng!ne, lx2 !nches. What s!zed boiler ,hould I use, to 
run !t, drIvIng .. sew!ng mach!ne? Would copper or 
!ron be best? A. Make one 12 !nches !n dIameter, 2 
feeth!gh, with 6 flues,l); !nches !n dIameter. E!ther 
copperor!ron J.6 of an !nch th!ck will aLlswer, the for
mer being mOre dUrable of the two. 

(13) G. A. B. asks: Suppose a rope is 
stretched moderately tIght between two trees, and a 
we!gbt of 140Ibs. !s suspended Jrom the center, what 
!s the stra!n !n ponnds on the rope on each sIde of the 
weIght? Is !t 70 or 140? A. If t � tensIon of rope, W 
�we!ght,a�angle between parts of rope on each 

s!de of the weIght, then t=-�- From this equat!on 
2CoS. a. 

you will see that the tensIon of the rope !s equal to 
thewelght when the angle !s 120°. 

(14) D. H. E. asks: Will a stream 3 inches 
square In cross sect10n under 8 feet or 6 feet head, af
ford power to run a 50 saw gIn? A. No. 

(15) M.A.asks: If a wheel rolls down an in
cline wIth noth!ng but !nertla to res!st !ts descent,where 
!s Its axiS, theoret!cally? A. The ax!s !s a line passIng 
through the center of !nertla of the wheel, whIch gen
erally nearly coIncIdes with the geometrIcal center. 

(16) F. O. S.-In general, machinery CRn be 
dr!ven Wl<h less power by beltIng than by gear wheels. 

(17) H. W. G. asks: 1. What does the best 
fllnt and crown glass cost per lb., SUCh as Is used in the 
best achromatIc object glasses? A.Chance's flInt glass, 
suchas !s used In makIng small object glasses for tele
scopes, costs $Z.50, and crown glass of the same quality 
$3, per pound. Camera glass, whIch Is less expenslvet 
!S used for cheaper achromatIc lenses and photograph· 
er's tubes. 2.  To calculate the earth's: distanCe 
from the sun by the tra.nslt of Venus, does not Venus' 
dIstance from the sun (or what Is more likely, from the 
earth) have to be known before the problem can be 
solved? A. The relatIve dIstances of the planets from 
the sun beIng eomputed from theIr t!mes of revolutIon 
by Kepler's third law, the earth's distance Is to Venus' 
<l!stanceas1,OOO!s to 723. The rat!o of Venus' dIstances 
from the earth and sun !s as 277: 723, and Venus' paral· 
lax measured on the sun's dIsk !s !n miles 2'61 tImes the 
dIstance !n latItude between two observers on the 
earth. The linear value of a second of arc at the sun 
beIng about 460 mhes, the solar parallax,or angle whIch 
the earth's radIus ."btends at the sun, will be about 9 
second. of arc, and hIS d!stance 91,500,000 miles. 

(1S) J. H. S. asks: How can I obtain a cer
tlfic .. te .. s .. n engIneer? A. You must apply to the lo
cal supervIsing !nspector In your d!strlct. 2. To whom 
should· complatnt be made of Q steamer, fun, on an 
Inlltnd hike, by .. common machinISt who never rau an 
engine of .. ny kind before, and 18 not A Qompetent ma� 
loany way? A. To tMlUlspector. 
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(19) M. M. asks: What is the best way to 
regild parts of a mirror frame? A. See p. 96, vol. SO. 

HoW !s !t that when the moon !s vIsIble the aurora Is 
not? Has the moon anythtng to do w!th the appear
ance of theaurora, or 1s It merely a coIncidence? A. 
The i!ght of an aurora Is usually so faInt that !t !s not 
vIsIble except on dark nIghts. 

Areatoms a l l o f  one and the same sIze ? A. No. 

(20) D. B.-The cost of an analysis would 
be larger than such a recIpe would be worth. 

(21) T. C. asks: In a small spring of water, 
near where the water emerges from the ground, Ifound 
a cra b slmUar to the salt water crab , but of a darker 
color. Can you tell me how !t came !n such a place? A. 

A. Your descrIptIon !s too !ndellnlte. It mIght have 
beena fresh watershrlmp. 

(22) H. W.-Filtering water through brick 
Is commonly donet and Is a most efficient method. 

(23) H. L H. asks: What is the rule for 
flndlng the number of square inches In any cIrcle? A. 

Square the radIus ! n !nches and mult!ply b y  3'1416. 

(24) C. s. B. says: I have discovered a new 
rule for the solut!on of a certaIn kInd of equat!on 
wh!ch I thInk preferable to the one usually g!ven In the 
text books. It !s appllcable to all equatIons wh!ch can 
be reduced to the following form : (x'+ax)' Xb(x'+ax) 
=c. Tho rule usually given I in books is this: Reduce by 
InspectIon the given equatIon to the above form; then 
consider the compound term as a sIngle qua.ntlty, find 
!ts value by completing the square and extracting the 
square root of both sIdes of the equatIon, from whIch 
tho value of x !s easily found. My rule !s this: Extract 
the square root 0f the left hand member of the equa
tloB. as far as pOSSible, whleh will show you a numeri
cal quantIty that must be added to the left hand mem
ber of the equatIon to complete the square, add thl 
quantIty to both sIdes of the equatIon, extract the 
square root of both s1des, and you have an equatIon 
from whIch the value of x !s easily found. The advan· 
tage of thIs rule above the one usually given Is that !t 
!s sometImes very dIfficult to reduce the gIven equat!on 
to the above form, whereas that necesstty is obvIated 
by the last rule. A. We do not know that we under
standY0ur method thoroughly. We append two exam
ples whIch are readily solved by the orrtinary method. 
If you w!ll send us solutIons !n accordance wIth 
your rule, w e  shall be better able to compare !t 

with the old method. 1 
4x' 

+
2X +10= 19 _!� + �� 

• 7 7 7 7 
m2x2 2. a'+b'-2bx+x'= 'ji2 

(25) J. G. W. asks: Where can I get any 
!nformat!on that w1l1 aId me In foretelling the weather 
by the a!d of " barometer? There are times when the 
mercury Is well up In the tube, and yet consIderable 
raIn falls w!thout much fall!ng.of the barometer. At 
othert!meswhen the barometer !s fallIng, there !s no 
raIn. A. Read T.A.Jenk!ns ' pamphlet on the barome· 
ter, thermometer, hygrometer, etc. 

(26) M. A. asks: 1. Why is it that the con· 
tact breaker !n an electro-magnetic machIne stops and 
makes the current jump, very nearly stop, and then 
jump agaIn? Is !t because the platlnum !s not good? 
A. The sprIng and face of the hammer shoul d be per· 
fectly clean,as should also all connections. The trou
ble maylle !n your battery and not!n the coil. We do 
not understand yourothe.r question. Copper, not 1ron, 
wire !s used !n the coil. 

(27) S. K. S. asks: How large a tube would 
be requIred for the barometer referred to on P. 331, vol. 
30? A. From S to 4 feet long. 

I made a storm glass accord!ng to the rule gIven on 
p. 234, vol. 29, but could not tell anyth!ng by !t, the 11-
qu!d remalnlng cloudy all the time. On the lowering 
of the temperature,!t would form crystals like snow 
flakes. A. Your trouble Is probably due to !mpure 
chemicals. These glasses are not considered as a bso� 
lute IDdlcators. Some claIm that theyare alfected by 
electr!cal d!sturbances. 

Wbat !s meant by the power of spy glassea, 10, 15, 25, 
etc. ? In the last !nstance, does !t mean that an object 
25miles off can be seen as plainly as !t would !f !t were 
only one mUe d!stant wIth the naked eye? A. Yes 
but thls !s not absolutely true, as the Interven!ng atmo· 
sphere, wIth !ts vary!ng densIty and hum!d!ty,!s never 
taken Into aecount. 

(2S) 1. T. O. says: I tried to make marine 
glue after the recipe you g1ve 1n your book; I first put 
the rub ber!n one bottle and the shellac !n another and 
then poured, as I thought, enough ether on each to dis
solve It; I put them on a warm stove, remov1ng the 
corks to let the gas escape. Both bottles took fire and 
burst. A. F!ll your bottles wIth ether, stopper t!ght
Iy, and keep Jn a cool spot for forty-eIght hours. The 
bottles, because of theIr extremely volatile and !nflam· 
mabIe contents, should be kept cool, and at a safe dlsw 
tance fromfire of every kind. We are sorry for your 
accIdent. 

(29) O. S. C. asks: 1. Howcan a permanent 
gold color be gIven to metallic lead? A. By alloy!ng 
!t wIth a certaIn percentage of copper. 2. How con the 
specIfic grav!ty of metall!c lead be !ncreased? A. The 
speclfic grav!ty of pure lead Is unalterable, butan al· 
loy of lead w!th eIther gold or plat!num may be made, 
the specIfic gravIty of whIch will be greater than that 
of lead alone. 

(30) H. D. M. asks: 1. How can I apply 
paraffin to heavy canvas to make It waterproof? A. 

Saturate wIth solution of paraffin !n naphtha. 2. How 
shall I make !t of a dark color? A. The par .. ffin !s first 
melted and then d!gested for a short tIme W!th coarse· 
ly powdered or bruIsed anacard!um nuts, t h e  fruIt of 
t h e anacardium orientale. ThIs nut contaIns a black 
vegetable fat, whIch combInes !ntlmately wIth the par
affin. 

(31) L. L. G. asks: Why does a piece of 
lead pIpe become filled wIth holes when!t runs thr@ugh 

'
certaIn soils? A. There are mony m!neral salts whIch, 

when d!ssolved !n water or when brought Into contact 

!n a moIst condItIon wIth le .. d, corrode !t. Wh!ch salts 

are present !n the water or !n the ground through whIch 

your pIpe runs could only be determ!ned by analysIs. 

(32) H. F. asks: What is the specific grav
!ty of ord!oory vulcan!te, vulcanIzed for 2 hours under 
a temperature of 320°? A. We wlll determ!ne the spe· 
clfic gravlty of such a pIece of vulcalllte ; but we have 
none at present in our possessIon. 

(33) C. G. H. asks: 1. If a man buIlt an en
gine bOiler and boat, and put them together, would he 

be c�ns1de;ed fit for an engineer, to run saId boat? A .  

Thlsls .. questIon that could only b e  answered b y  th€ 

!nspector. 2. What doeBa bo .. t'scertU!cateeont? What 

does .. n engI1l6er'. certUic&te 901t? A. L!Ilence for 

boat costs 32;. Licences for captllln, pilot, and eng!, 

Ileer. drat CJ .... ';J10 e!leb. sWollll eil-e. $Ii. 
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