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"Moun' Vnlon College brings thorough in
tegral education within reach of a.u." said Chief Jus
tice Chase. Departments: Classical, Scleutlllc, Philoso
phical. Ladies: Normal, MUSiC, Industrial, Fine Arts, 
Preparatory. Museum worth UOO,OOO. Board and Tuition 
almost nominal rates. Students, 1,000 accommodated; 
can earn by teaching winter all expenses of College Year 
of Spring, Summer and Fall Terms, without losing time. 
For Catalogue, address Pres. Hartshorn, LL.D., AllI
ance, Ohio. 

�uSiUtSS aud �trsoual. 
The Oharge fQ1' Imertiml under this head is OM Dollar 

a l£nefQ1' each tnaertilm. If the Notice ezceed4 four 
line8, OM IJollar and a Raifpel'llM will be charged. 

Second-hand Achromatic Telescope, � or 3 inch ob-
jective, wanted by Wm. ErwIn, Groves, Fayette Co.,Ind. 

Diamond Saws. J. Dickinson, 64 Nassau St., N. Y. 
Transit and Clock wanted-Box 913, Springfield, O. 
For Sale-Shop rights to make and use a device for 

packing bottled goods In sawdust, short shavings, rice 
huskB, etc. Send to R. T. Penick, St. Joseph, Mo., for 
CIrCUlar. 

Wanted-A Hand Hoisting Machine for Grain and 
ProvISion store.  Send clrcuIan! and prices to J. H. Mor
gan, Ogdensburg, N. Y. 

An English gentleman, of many years' experience, 
who will return to Europe In a few weeks, desires to ne
gotiate with American manufacturers for the sale of 
their goods In England, France, and Germany. Address 
FIeld, care of James LittlejOhn, Esq., P.O. Rox 27OO,New 
York CIty. 

Wanted-New or Second-hand Iron Planer, 4 to 7 feet 
bed. Send C88h prlceand description to the Galen AgrI
cultural and Manufacturing Co� Lock Rox24, Clyde, N. Y. 

$3,OOO.-Wanted a partner with this amount in a Ma
chine Shop, the Inventory of which Is estimated at least 
at 15,000, for manufacture of patented articles. Address 
A. D., 363 Morris avenue, Newark, N. J. 

Send for James W. Queen & Co. 's Catalogue of Draw
Ing Iustruments and Materials; also catalogue of Micro
scopes, FIeld Glasses, 'telescopes, and otber optical in
struments. 924 Chestnut St., Philadelphia, Pa. 

Power & Foot Presses, Ferracute Co., Bridgt-ton, N. J. 
Superior Lace Leather, all sizes, cheap. Hooks and 

Couplings for flat and round Belts. Send for catalogue. 
C. W. Amy, 148 North 3d St� Philadelphia, Pa. , 

F. C. Beach & Co., makers of the Tom Thumb Tele
graph and other electrical machlnes,have removed to 530 
Water St., N. Y. 

For Best Presses, Dies, and Fruit Can Tools, Bliss & 
Williams, oor. of Plymouth andJay Sts., Brooklyn, N.Y. 

Water, Gas, and Steam Pipe, Wrought Iron. Send for 
prices. BaIley, Farrell &; Co., Pittsburgh, Pa. 

Hydraulic Presses and Jacks, new and second hand. 
Lathes and Machinery for POlishing and Bo1lIng metals. 
Eo Lyon, 470 Grand St., N. Y. 

Solid EmeryVulcanite Wheels-The Solid OrIginal 
Emery Wbeel - other kinds imitations and inferior. 
cautlon.-Qur name Is stamped In full on all our best 
Standard Belting, Packing, and Hose. Buy that only. 
The best Is the cheapest.· New York Belting and Pack
Ing Company, 3'1 and 38 Park ROW, New York. 

Steel Castiugs from one lb. to five thousand lbs. In
valuable for strength and durability. CIrculars free. 
PIttsburgh Steel casting Co., Pittsburgh, Pa. 

Shingle Heading, and Stave Machine. See advertise
ment of Trevor &; Co� Lockport, N. Y. 

For Solid Wrought iron Beams, etc� see advertise
ment. Address Union Iron MIlls, PIttsburgh, Pa., for 
lIthOl{l"8ph, etc. 

Hyatt & Co.'s Varnishes and Japans, as to price, color, 
purity, and durability, are cheap by comparison than any 
others extant. 246 Grand st., N. Y. Factory, Newark, 
N. J. Send for CIrcular and descriptive price list. 

Chester Steel Castings Co. make castings twice as 
strong as malleable Iron castings, at abOut the same 
price. See their advertisement on page 189. 

Hand Fire Engines, Lift and Force Pumps for fire 
and all ot.her purposes. Address Rumsey &; Co., Seneca 
Falls,N.Y., U. 8. A. 

The Zero Refrigerator was awarded a grand Centen
nial medal. Send for book. Lesley, 226 W. 23d St., N. Y. 

See Boult's Paneling, Moulding, and Dovetailing Ma
chine at Centennial, B. 1J.05. Send for pamphlet and 
sample of work. B. C. Mach'yCo., Battle Creek, Mich. 

H. B., Jr., will find a good recipe for 
aquarium cement on p. 202, vol 28.-0. R. is informed 
that the apparent spontaneous cracking of glass tumblers 
is by no means an uncommon occurrence.-P. B. B. will 
find directions for brazing band saws on p. 194, vol 31.
C. H. B. willfind directions for removing inkstains from 
clothing on p. 410, vol 32. For polishing castings, see 
p. 57, vol. 34.-F. B. S. does not send data enough as to 
his engine. He willl!nd a formula for ascertaining the 
horse power on p. 33, vol. 33. For a rule for calculating 
the dimensions of a flywheel, see p. 251, vol. 32.-J. P. 
N. will find a recipe for prepared glue on p. 43, vol. 32. 
For a recipe for mucilage, see p. 27, vol. 34.-R. P. C. is 
informed that the only non-conductor of maguetism is 
a su1licient interval of space.-E. G. will find an expla
nation of horse power on p. 33, vol. 33.-A. J. will find 
something on tempering chisels, etc� on p. 220, vol. 31. 
-H. L. H. should address a pump manufacturer.-H. H. 
will find directions for maKing shoe polish on p. 107, vol. 
36. To season timberof all kinds, ffilllow the directions 
on p. 58, vol 32.-F. C. will find a formula for the liftihg 
power of ooal gas on p. 65, voL 32.-0. H. B. will find di
rections for removing inkstains on p. 410, vol. 32. Brass 
castings can be polished hy followiug the directions on 
p. 57, vol. 34. Steel can be etched by the process de
scribed ou p. 250, voL 27.-F. J. S. should send us a 
sample of the efliorescence on the ash heap.-D. W. 
willl!nd a description of making gas with a hydrocarbon 
fluid on p.65, vol. 32.-B. W. X. willl!nd answers to his 
queries as to ice boats in No. 63 SCIENTIJ'IC AlmBIOAN 
SUl'l'I.1tMBNT.-U. D. M. is informed that oxychloride of 
zinc may be used to cement silica together; but we do 
not think he will succeed very well with the material of 
which he sent us a sample.-J. C. B. can solder brass by 
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the process described on p. 251, vol. 28. To mend mb
ber boots, follow the instructions given on p. 203, vol30. 
-A. L. F. will find on p. 119, vol. 28, a recipe for a ce
ment for mending leather shoes.-O. A. D. will find a re
cipe for red fire on p. 171, vol. 36.-J. D. willl!nd direc
tions for fireproofing clothing on p. 282, vol. 32.-A. D. 
A. will find directions for mounting chromos on p. 91, 
vol. 31. This a!soanswers T. S. B.-G. K., who asks as 
to the U. S. Coast Survey, should sign his letters with 
his name and address.-E. C. S. will find on p. 319, vol. 
35, a recipe for a cement wash for woodwork.-A. B. C. 
will find formulre for the passage of water through pipes 
on p.48, vol. 29.-W.L. B., A. J. W., W.G. L., E. K, 
C. F. W., J. G., N. T., W. P. B., and others, who ask 
us to recommend books on industrial and scientific 
subjects, should address the booksellers who advertise 
JIl our columns, all of whom are trustworthy firms, for 
catalogues. 

(1) T. A. D. asks: 1. What kind, diame
ter, and focus should a lens be for a photographic came
ra to take photographs � inches by � inches, princi
pally landscape viewsl' A. An achromatic of about � 
inch diameter and 5 or 6 inches focus. 2. At aboutwhat 
distanceshould the lens be placedfrom the photographic 
plate? A. Where the image will be sharpest on a ground 
glass, placed where the photographic plate is to be. 3. 
If stops or diaphragms are used, what kind is necessary 
and where should they be placed? A. If the instrument 
is a double combination, the diaphragm should be 
placed midway between the lenses. If a single lens, 
place it in front. A piece of cardboard with a round 
hole In the center is all tbat ilJwanted. The smaller the 
diaphragm, the sharper tlle picture 'Irill be, and the 
louger the necessary exposure. 

(2) F. I. E. says: I have several photographic 
lenses; and wishing to form some kind of instrument on 
the principle of  the " Wonder" camera, so that objects 
and pictures may be projected on a screen without much 
trouble or expense, I would like to know how the glasses 
are arranged, lind what kind of light is best? A. Your 
14 portrait lens is just what is wanted for the objective. 
Then, in addition to this, you need two condensing 
lenses, and (if gas or oil is used) a reflector bebind the 
light, the same as in a magic lantern with the "Wonder" 
attachment. 

(3) A. B. C. asks: Can stereoscope lenses, 
or the lenses of a small spyglass, be used in constructing 
the home-made magic lantern? A. The usual stereo
scopic lenses cannot be used, because they are ground 
thicker on one side than the other. The lens of a small 
spyglass would do if not of too long focus. It will make 
the picture@mall unless the lantern is placed at some dis
tance from the screen. A lens of about 6 inches focus 
is the bcst; and in small rooms, even shorter focus is 
preferable. 

(4) E. J. B. asks: Will a photographic cam
era, with three lerures and four inches focus, do as an 
objective for a magic lantern? Will the "Wonder " 
camera as described in Sc!ence Record for 1875 do? 
Could the object glass of an opera glass be used for the 
purpose? A. If the photographic combination was 
made for a portrait camera to be used without a dia
phragm, then it will answer the purpose very well. Also 
the opera glass objectives may be used, either singly or 
in combination. If one will make the picture on the 
screen as large as you wish, it will give you more light 
than the two together. 

(5) J. L. K. says: I would like to make a 
1 inch hole in a window pane, and have tried several 
ways, but broke the glass every time. How can it be 
done? A. Bore a hole in the center by means of a hard 
steel drill moistened with turpentine. Cut the circle 
with a good glazier's diamond guided by a small piece 
of copper wire centered in the hole just bored, and by 
means of cuts radiating from the center to the circum
ference divide the circle into numerous small sectors. 
Then, with a small piece of metal, tap the glass on the 
posterior side gently, following each cut throughout its 
extent. When this has been properly done, fasten a 
piece of putty over the area of the circle on the cut side 
of the glass; and, while holding the putty, tap the glass 
on the other side firmly in the center of the clrcle. Too 
much pressure on the diamond will cause it to scratch 
without cutting the glass. 

(6) E. B. asks: 1. How shall I treat hick
ory to prevent its becoming powder-post, as we term it? 
A. The trouble is due to a diseased state of the timber, 
which reduces its substance to a mass of dry dust, by 
the decomposition of its fibers. It is caused by the 
growth of a species of fungus in those parts of the 
timber which have not been properly dried or seasoned. 
Oneof the best preventives of this disease is a IIOlution 
of corrosive sublimate forced into the pores of the wood 
by means of an air pump. 2. When sballlcut it? A. 
It is best to cut the timber in the late fall or early 
winter. 

(7) E. T. says: In speaking of leaky roofs, 
you say that the best job would be to put on a new ti n  
roof in small sheets. Which kind o f  tin is most dura
ble, the leaded or dark lead-colored tin or the bright 
light-colored tin? A. Use the best charcoal tin, which is 
bright-colored, and solder the joints securely. 

lent as the one described above, and will favor us with connected to the cable. 2. What is the strength of the 
descriptions. current used? A. Ten or twelve cells is about the num-

(9) J. M. L. says: I wish to build an air ber used to charge the condenser. 3. What is the 
stack with su1l!cient draught for two furnaces. Can you strength at the receiving station as compared with that 
give me the proportion existing between area of stack at at the sending station? A. About 00'5 per cent after 3 
bottom and top and height, and the areas of the flues seconds contact with battery. 
from furnaces? A. It will be sufficient to make the (24) H. S. C. says: In youranswer toF. H., 
cross section of the stack equal to the combined cross you say that an engine generally works more economic
sections of the flues. You can decrease the cross section ally when running at its full capacity. This is un
towards the top if desirable, but there will probably be doubtedly true of single valve engines, as a single valve 
no advantage in doing so. Build the chimney at least40 cannot cutoff at less than %: stroke without choking the 
or �feet in height, and as much higher, up to l00feet, exhaust and impairing its efficiency in a greater or less 
as IS convenient. degree, according to the point of cut-off. But with a n  

(10) J. J. says: 1. I wish to make a pair of automatic cut-off, or even with a fixed one, Ithink it can 
sleigh runners. I have been told that the rim of a be demonstrated theoretically, as it  has been demon
wagon wheel steamed and straightened out is very good strated practically, that there is great economy in having 
to make them out of. But I do not know how to considerable surplus power in your engine. A. You 
straighten them. Could not I get two pieces of oak, of have misunderstood our reply to F. H. The idea we in
the same thickness and width of a rim of a wheel �ended to convey was, that under given conditions there 
and bend them? A. When the wood is softened, secun: IS a point .at which an �ngine � w�rk most economic
it by clamps to a former. Perhaps it cannot be bent into ; allr· ThIS IS the pomt �t WhICh It .should bemn, a 
shape all at once, but must be heated several times. . pomt probably far within Its full capaCIty. 
2. For a small 1 horse cutter, how far apart should the (25) I. H. D. asks: 1. Why is a chamber 

mnners be at the bottom, and how far at the top? A. used in a condenser for the exhaust steam to flow in? A .  
Distance betwcen mnners, 30 t o  36 inches at top, and With a view to economy o f  space and efficiency o f  ac
from 2 to 4 inches more at bottom. I 

tion. 2. Could not the steam be condensed in an exhaust 
(11) W. S. says: 1. I am building a ditcherfor nipe, and this pipe be connected with the air pump? A. 

drain tile. It is to be drawn by a rope passing a su1Il- Yes. �. How muc� �ressure must be �iven to a jet of 
cient number of times around a capstan to prevent its �ter � the <:<>mbmmg tube of an inJeCtor, so that it 

slipping, thefree end being wound on a reel. The cap- � gaIn �elocIty enough to enter a boiler, without fiow
stan is to be 18 inches in diameter, and the levers 12 feet mg �ck mto the overllowl' A. It depends upon the pro
from center of capstan to where the horses are hitched. �rtions .of the parts. As usually made, the injector 
What kind and size of rope will be best if two horses ;:11 r�dIly force water into the boiler from which it 
are used,and also if our horses are used? A. You can awslts su�ply of steam, and could he arranged so as 
use hemp rope 114 inches in diameter for 2 horses, and 2 to �orc? agalust m�ch higher pressure than that under 
inches in diameter for 4 horses. 2. If wire rope should WhICh It was working. 
break, how can I mend iU A. By splicing. (26) G. F. asks: 1. How large an engine 

(12) E. L. L. asks: Do the rubber covers could I supply steam to from a plain cylinder boiler, 9 
upon telegraph instruments increase the sound percep- feet long and 14 inches in diameter, of t inch iron? A. 
tibly!' A. No. You can use an engine of from 2 to 3 horse power. 2. 

Is a plain boiler safer than one with flues? A. Not ne-(13) C. F. A. asks: 1. What size of boiler cessarily. 
should I use for an engine of � inch bore and 4 inches (27) G L K k '  1 C at f 
stroke? A. Make one 12 inches in diameter and 20 

I 
. . . . as s .  . an eam rom a 

inches high. 2. Can you recommend to me a book on boiler WIth 60 l�s. force water into a cold boiler? A. 
the construction of the marine engine? A. We do not Yes. 2. Is it pOSSIble to get a pressure in the cold boiler 
know any work that covers the construction of the mod- above t�e .steam pre�sure in the steam boilerf I have 
em marine engine. You will find much that is usefulin seen an mJector thatIs saId to have forced water into a 
Boume'sand Burgh's treatises boiler having 80 lbs. pressure, the injector being oper-

• ated from a boiler with 20 Ibs. pressure. A. Yes. The 
(14) G. F. asks: 1. What I wish to know is philosophy ot the matter is that a great deal of steam is 

how much power could I expect from an engine 2 x 5 used, and comparatively little water is forced into the 
inches, 60 Ibs. pressure, 150 revolutions? A. From � to boiler. It is something like a steam pump in which the 
%: of a horse power. 2. What size of boiler would I re- water cylinder is only I as large as the steam cyliuder 
quire if it were a plain cylinder, set in brickwork? A. so that the water pressure can be 5 times the stean:: 
Make a cylinder boiler with about 11 square feet of pressure. 
heating surface. (28) H. C. asks: 1. What pressure will a 10-

(15) W. H. K. asks: Which will bear the comotive boiler of copperplates of /0 of an iuch thick, 
greater weight, applied laterally, a round or a sqnare 6 inches in diameter, double riveted, stand? A. 40 Ibs. 
rod of metal or wood, of the same circumference? A. 2. How large an engine will it mn with firebox 8 x 8 
The roundone. inches and 8 inches high, and 22 half inch tubes 12 

(16) J. N. A. asks: What has been the high
est result in foot Ibs., by any steam engine, per lIb. of 
best coal? A. A horse power for 1·51bs. of coal per hour 
is among the best results; this corresponds to foot Ibs. 
per pound of coal. 

(17) C. P. P. says: What size of boiler 
would run to best advantage an engine 3 x 1� inches? 
Of what should it be made? A. You can use a vertical 
boiler, made of wrought iron, 10 inches in diameter and 
18 inches high. 

(18) C. R. W. asks: Please tell me how to 
calculate the number of yards of excavation in digging 
a pond or lake 100 feet by 80, in form an ellipse, 9 feet 
deep with banks sloped 1� feet to 1 foot of depth? A. 
Add together the top ate8, the bottom arll!J., and the area 
of their mean proportional, and multiply the sum by l 
the depth. 

(19) W. L. F. says: I am making an e1ec
tro-maguetic machine for medical purposes. I made a 
spool of wood about 5 inches long, the core of which is 
a hollow cylinder %: of an inch in diameter, containing a 
bundle of iron wire. Por the first coil, I wound about 
50 feet copper wire (insulated No. 16) around this, and 
separate from it. I wound a bout 500 feet silk insulated 
wire, No. 22. I connected the ends of the primary coil 
with 1 ceD of carbon battery, but could not get a sec
ondarycurrent. Please tell me where the difficulty lies? 
A. Your arrangement will give you a secondary current 
by breaking and making the primary. If you require 
more power, increase the length of your secondary wire 
and usemore battery. 

(20) A. S. asks: I have a battery with two 
copper cylinders 8 inches and 3 inches in diameter, and 
a zinc cylinder 16 inches in diameter. What must I put 
In it to make it work? A. Blue vitriol and water. 

inches long. A. Make one 2 x 3 inches. 3. Which of 
these two engines, 5 x 6 or 41 x 8 inches, is best for a 
boat 25 feet long and of 6 feet beam, drawing 6inchesat 
bow and 24 Inches at stem? A. If you wish to compare 
them when running at the same power, we think the 
first is preferable on some accounts. 

(29) O. A., Jr., says: 1. I have a steam en
gine with a plain slide valve. The cylinder is 7 inches 
bore by 9 inches stroke. Steam ports are l by 51 inches, 
exhaust port is 1 inch by 5f inches. Valve travels H 
inch; lead of valve is about In inch, lap about,'if inch, 
cutting off at about i stroke. Engine runs about 240 
revolutions per minute with 70 lbs. steam. can I get 
more power out of the engine by changing those pro
portions? A. We do not think, from your account, that 
there is any need of a change. 2. Which kind of a re
turn fiue boiler is the most eoonomical in fuel and water: 
the boiler that will hold 1� barrel of water or the 
boiler that will hold 4� barrels, the heating surface be
ing the same in both boilers, and each being of 10 horse 
power? A. We imagine the diJference, if any, would be 
unimportant. 

(30) G. W. A. says: We use 60 1bs. steam 
on a 12 x 20 inches engine, ruuning three burrs. If we 
keep just 60 Ibs., it is pretty hard work; and it seems 
easier to let the en�ine stand and generate 80 Ibs. What 
is the cause of this? A. Generally, an increase of 
pressure decrea!!es the steam used per horse power, so 
that although It takes a little more fuel to make lib. of 
steam at the higher pressure, there are fewer Ibs. used 
to do the same work, and the high pressure is the most 
economical. . 

(31) J. R. B. says: I propose running a 
boat by a screw. She is to be 16 feet long and of sharp 
boW; of how large a diameter should the screw be? A. 
Make one 18 to 22 inches in diameter and of � to 3 feet 
pitch, with a length of blade of 5 or 6 inches. Run it at 
300 or 400 revolutions per minute. (21) L. G. W. says: In making a Camacho 

electro-maguetic engine, can I construct the tubular 
maguets, and what should be the size of and length of 
wire used in making maguets? A. It is not worth while 
to make the magnets less than an inch in length. Wind (8) J. H. W. says: We have had an exp1o- each tube sepamtelyand then place one over the other. 

sion in our foundry that we alOe not able to explain. The , No.23 silk covered wire will do. The turns on each 
shop is a frame building 50 feet square. We had not' tube should be in the same direction. 

(32) C. W. H. says: A boat is 100 rods 
from a stationary stump. A man in the boat is pulling 
50 lbs. on a rope attached to the stump to pull the boat 
to the stump; and two men are in two separate boats 100 
rods apart. Each man is pulling 50 lbs. on opposite 
ends of a rope between the boats to pull the boats to
gether. The two boats are of equal weight, and all other 
conditions are eqnal. Will the one boat anive at the 
stump sooner,later, or at the same time as the two boats 
come together? If not at the same time, how much 
sooner or laterf A. As you have stated the proposition, 
the two boats would approach each other twice as fast as 
the single boat approaches the stump-for the reason 
that the rope is hauled in twice as fast in the first in
stance, as there are two men hauling it in, one at each 
end; and in the second instance only one man is hauling 
in rope, at one end, at the same rate as is employed by 
each of the two others. 

made a heat for 24 days; and when we made one and (2 ) 
• • •  

proceeded to drop the bottom as usu8J. the instant the � 2. J. S. W. asks: 1. WhIch WIll gIve the 

doors dropped we had a tremendous e�losion, break- longest spark, an induction coil made with 2,000 feet . of 
ing some 250 panes of glass. It tore a door that was No. 32 wire or WIth 2,000 feet of No.36? A. One WIth 
standiug open off its binges, and made a report that was the 2,000 feet No. 36. 2. Will 4,000 feet No. 32 give a 
heard at a distance, shaking the windows in houses I 

longer spark than 3,00i? feet No. 36? A. N?, not wi!h 
squares away. Our shop is quite open, and two doors, IlBme primary. 3. WhICh is best for the prImary COIl, 
were standing open at the time. The prop that the cu- I No. 16 or No. 18 wire? A. Tbst depends upon the size 
polaman used in drcpping the bottom was some 10 feet of .the core and battery used. Make the resistance of 
long and 4 inches square. It was shivered up just as pnmary about the same as that of the battery. 4. How 
though it had been struck by lightniug. There was. long a spark ought.2,OOOfeet�f No.32 wire to�ive? A. 
some ice under the cupola at the time; but we threw, as Up to a certaIn lim�t, about 1 mch spark per mIle of sec
we thought, su1Ilcient sand on it to prevent the iron ondary can be obtamed. 
coming in contact with it. Aresuch explosions of com- (23) A. R. asks: 1. Does the Atlantic te1e
monoccurrence in foundries? A. We imagine that ex- graph work upon the same principle as do telegraph 
plosions of such violence are not usual, although those I lines in general? It has been stated that the electricity 
of similar kind are not uncommon, when heated iron. is drawn from the cables. A. The batteries are not 
comes in contact wIth moisture. Possibly some of our ·1' connected directly to the cable, but to one side of a con
readers may have knowledge of explosions quite as vio- . denser and to earth; the opposite side of condenser is 
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(33) J. J. T. says: I wish to build a loco
motive engine with vertical boiler 2 feet high. The cyl
inders are to be 21 inches bore by 5 Inches stroke. 
What diameter will the boiler be, and how many 1 inch 
tubes should I use to get the most powerf How much 
wi1lsuch a boiler, with aD attachments and full of wa
ter, weigh? How much power wiD it develop, if well 
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