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TM Oha:rge fw Insertion uruIer this lwad is One Dollar 
a liTUJfw each insertion. If the Notice 6XC€8ds fuur 
lines, One Dollar and a Half perliTUJwilllJe charged. 

Ititutifit �mtritllU+ 123 
Zl. For mending rubber boots, etc., see p. 203, vol. 30 made for doors and windows? A. The said foot of sur· I Can weights, springs, or water from a tank be used to 
-W. C. L. will find directions for preserving eggs on p. face will heat, in accordance with varying conditions" any advantage to run a lathe? A. No. 
306, vol. 34.-R. M. G. will find a recipe for root beer on from 40 to 100 cubic feet of air, and allowllnce should be i How much do iron and brass, in rods or bands, ex· 
p.l38, vol. 31-W. F. H. 's plun for a refrigerator might made for extra exposmes, to correspond with that scale. pand in length when heated to red heat? A. Iron about 
answer. See p. 251, vol. 31.-J. C. can remove the wool A steam pressure of 5 Ib8. is sufllcient for heating pur· I t inch per foot, brass ,'IT inch. 
from pelts by steeping the skins in water, and hanging poses. 3. What is meant by the terms direct and indio Is the pressure of the air to be added to the weight of 
them up till the wool putrifles. Then scrape with a rect radiation, in p-iving capacity of steam generators for i water in the bottom of a vessel in estimating the press· 

Manufs. of Scissors address J. W. D. E., Harmony blunt knife. For cleansing wool, see p. 6, vol. 32.-W. heating houses? A- Direct radiation is used when the: ure on the bottom? A. No. 
H. J. will find a recipe for a cement for marble on p. 344, pipes arc located in the room, and indirect when they are 'I' Does a watch or clock run faster when just wound up? 
vol. 32.-T. B. can gild his steel scabbard by following located in a chamoer in tue cellar, to warm air which is A. No. 

Grove, Ga. 
For Sale-36 in. Lathe, $4.00; 72 in. Lathe, $4.50; 10 

in. Pratt Whiting Shaper, $2.75: S5 H. P. Loco. Boiler, 
$300; 12 in. Lathe, $G5; at Shearman's, 1S"� N. 3d St., Phlla. 

Iron Tubinl(-Wanted, a yearly supply of 1·4 in. light 
Iron Tuhing. Address P. O. hox 1250, New York city. 

the directions given on p. 106, voL 34.-A. H. B., J. A. C., conducted to the roolll by air pipes. Is it not moisture in the air that makes it heavier and 
I ' 

W.H.H.,J. F.P.,D. S., J. N. H., J.P., l1'. F .• M. N., (8) D. M. says: After reading L. S. W.'s ,so affects the barometer? A.Yes. 
M. C., R. C., K. S. W., T. J., and others, who ask us to I t J B C � (6) I h' k th f 11 . ' Is the pressure in a siphon equal throughout, or is it 
recommend books on industrial and scientific snbjects, rep y o  . . 

' ". p • •  5 , vo •• 36, t m e 0 owmg , greater in the upper end? A. Equal throughout. 
should address the booksellers who advertise in our de�onstratlOn WIll be mo�e accep�ble t? J. B. C.: lIn· Will it take more power to run two millstones in op. 

Baxter's Adjustable Wrenches-The best for Farmers, columns all of whom are trustworthy firms for cats- I a�me three spheres of whIch the gIven CIrcles are great, posite directions than itwill to run one at the same speed, 
Householders and Mechanics. Greene, Tweed & Co ., 18 I 

' ' I CIrcles, and a plane tangent to the three spheres. Any 
Park Place, N. Y. 

ognes. two of tce spheres may be conceived to have been the other being stationary? A. Yes, it will take double 

For Sale-Baldwin No. 4 Foot Lathe and fittings ; in (1) R. H. C. says: We have a slate roof' generated by the revolution of two of the circles the power. . 
perfect order. Address P. O. Box 196, Clinton, Mich. which leaks very much. I have not discovered any de. , about the line joining their centers. During such r""vo.' 1. How are common screws made? A. In lathes, WIth 

National Steam Pump-Simple, durable, economical. fect in the way In which it was put on; it appears to be lution, the lines tangent to the two circles describe a I tools and dies. 2. How c�n I make wooden €crews per· 

Redueedpriee. National Iron Works,N. Brunswick, N.J. perfect. Till' pitch may be too lOW, and the rain may conical surface. We have, therefore, three spheres and, fectly s�ooth1 . A. By usmg keen �ools. . 
be t9tiven through by the wind on this account. Is '  three coni ca. surfaces. Now the plane, which is tan. I 

b 
Wha� IS the slmpl:st way of cuttmg a square �ole m a 

there any wash, paint, or cement that might be used gent to the three spheres, is also evidently tangent to i ar of Iron? A. DrIll a round hole and square It out. 

for the purpose of remedying this defect? A. There is ' the three conical surfaces; and therefore the vertices of i (17) G. E. C. asks: Could I have a brick 
an india rubber paintwhich is used to make leaky roofs thoEe conica, surfaces are all in the tangent plane. Now' Pange 2 ,,3 feet, built on a platform about 1 foot from 
tight, but we have not learned of its being applied to those vertices are the points (1), (2), (3). But the same floor, with two compartments, to be heated with petrole. 

Manufs. and dealers in Cotton Gins, Grist Mills, and 
Rice Hullers and Polishers, address with terms, Y. L. 
Ridley, Liberty, Texas. 

For Sale-Patent Combination Fruit Press, Filter and 
Funnel. An indispensable article in every household. 
For circulars, address G. A. Newsam, 118 3d PI. Brookiyn. 

Mill Stone Dressi11ll' Diamonds. Simple, effective, and 
dur"ule. J. Dickinson, 64 Nassau St., N. Y. 

Will purchase or introduce, on a reasonable royalty, 
some good, useful article. Address, with descr!ptlon 
and full particulars, A. E. Lowison, Boston, Mass. 

Mechanical inver-tors familiar with Envelope Manu· 
facturing. L. J. Henry, 615 Kearny st., San Francisco, Cal. 

Set of lIrechanical Curves, as illustrated in Sci. Am. 
Supplement , No. 50, mailed on receipt of$5.25, by KeuJfel 
& Esser, New York. 

Hyatt &; Co.·s Varnishes and Japans, as to price, color, 
purity, and durability, are cheap by comparison than any 
otbers extant. 246 Grand st., N. Y. Faetory, Newark, 
N. J. Send for circular and descriptive price list. 

Lightning Scrcw Plate.. A perfect thread at one cut 
adjustable for wear. Frasse & Co., 62 Chatbam St., N.Y. 

Wire Needle Pointer, W. Crabb, Newark, N. J. 
Power &; Foot Presses, Ferracute Co., Bridgeton, N. J. 
Superior Lace Leather, all sizes, cheap. Hooks and 

Couplings for 1lat and round Belts. Send for catalogue. 
C. W. Arny, 148 North 3d St., Philadelphia, Pa. 

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

For Best Presses, Dies, and ]<'ruit Can Tools, Bliss & 
Williams, cor. of Plymouth and Jay Sts., Brooklyn, N.Y. 

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

Walrus Leather and supplies for polishing Iron, Steel, 
and BrasB. Greene, Tweed & Co., 18 ParkPlace, N. Y .  

Hydraulic Presses and Jacks, new and second hand. 
Lathes aI;ld Macbinery for Polishing and Buffing metals. 
E. Lyon, 470 Grand St., N. Y. 

Solid Emery Vulcanite Wheels-Thc Solid Original 
Emery Wheel- other kinds imitations and inferior. 
Caution.-Our name is stamped in full on all our best 
Standard Belting, PaCking, and Hose. Duy tbat only. 
The best is the cheapest. New York Belting and Pack· 
ing Company, 37 and 38 Park Row. New York. 

slate roofs. I points are also in the plane passing through the centers Illll, the lower one to be used as an oven, the upper one 

(2) C C B says' I am makin 0' 11 II of ttle thrce spheres, which is the same with the plane ' to have a stove top to set cooking utensils on, and have a 

t ' . ' Th' II d
' 
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I of the paper on which the flgnre is drawn. Those points, ventilating pipe run from each compartment of the oil 
s eam engme. e cy n er as ms e mm er a out b" I h '  f '  . . .  
1. h . h 2 . h t k Wh' t 1<1 b '  

emg m two p anes at t e same tIme, must there ON be receptacles mto the place m the chImney where the stove 
mc WIt y'mc es s ro'e. a wou e the most . h " . .  . n 
ltabl tIl nd d' . f th b 

ill t e mtersectIon of those planes, that IS to say, m a pIpe usua y goes, to carry away any gas or smoke? I fU e ma er a .a l.me�slOns or e . oiler? A. straight line. want the oil receptacles to be arranged to be drawn out, 
Mak� one.l0 or 12 mches m dmmeter and 18 mches hIgh, 

9 . C .  to be filled and trimmed, and I would like four burners 
of k mch Iron. You can carry 60 Ibs. steam pressure ( ) C. W. H.asks. an dyemg or coloring t h t . h h t th . . 0 ca an oven 22 lnc CB square, as 0 as e same oven 

(3) M. C. says: I have had charge of some be done m eo�d water? A. Ma1l;y of the coal tar c0l:""s , could be heated with wood A. We doubt the propriety 
greenhouses that were erected about four years ago; may be used m this way: For amm�1 fibers-wool, sll�, ' or the economy of substituting oil for wood, but some· 
they are thoronghly heated, and all the pipes have a 

etc.-�he affinity of these colors IS so great that, m i thing mR¥ be done to make the atmosphere of kitchens most mstances, no mordants are necessary. The baths , d bl ' d tl in thick coat of black paint. The houses never gave any . . . 1 more en ura e m  summer, an permanen y so warm 
satisfaction, no matter how healthy the plants were in 

are u8ualiy made 811�htly aCId Wit� vegetable fibers, : climates. A double faced range could be made and set 
the fall. Soon after the fires were lighted both leaves 

however, a fast dye IS not assured Without mo,?anti�g. : in the center of the thickness of the chimney, with the 
and fiowers began to drop, and some plants died. My 

Some of the finer goods are �rep��ed by tre�tmg �Ith I space above the top of it open to the exterior of the 
predecessors attributed It to gas getting into the houses. 

steam coagnlated albumen (ammalIzmg), �latI-n, vanous i house; a very slight structure, simply having a good floor 
Upon inquiry I found no gas was there except when the 

tanna�s, �in salt, alum, and other metallIC salts. The and roof and open around the sides, and built against 
pipes were hot, and that the botter they were the worse 

follo",.ng IS. the usual met�od of treatment, except with 1 the chimney as an extension to the house, would an· 
it was. In my opinion, the cnuse of the trouble was" 

goods mtended for very. lIght shades : Pass the goods awer for a summer kitchen, while the ordinary kitchen 
strong smell of paint from the pipes. Since then I only 

t�ugh a strO<1g decoctIOn of sumac or other tannin so· , inside the house could be used in winter. TlI.e tran.po· 
keep heat enough to save the plants from freezing. A. 

lutlOn for an hour, a�d afterwards for an hour .or two sition could be made by fl pair of iron sliding doors shut· 
From your statement there is no doubt that the paint 

t�ro�h a weak solutIon of stannate �f sodn; wnng out, ting off tne kitchen not in use; and these doors could be 
used on the pipes was an imperfectly purified coal tar. dIp I�tO a dilute solution of sulphurIC acid, and rinse transferred from one side of the chimney to the other 
Such tar contains a great number of hydrocarbons-naph. well m water. The good� arc th,;n ready to b0 passed when the change of season required it. 

through the color bath, shghtly aCIdulated. For differ· 

I 
tha, naphthalen, anthracen, phenol, several organic alka· ent tints, these baths arc worked at different tempera. (18) A. X. A. says: In yOUi' issue of De· 
loids, hydrosulphuric and hydrocyanic acids, �tc., all of tures. cember 2 is a recipe in which" insoluble acid chromate 
which are more or less volatile at the temperature to f r 
which they must have been subjected. These exhala. (10) F. W. says: r wish to lay the face tier ? Ime," and gelatin are to be used; and in a s�cceed. 

of a orick wall in black mortar. How can I make the mg number of your paper the modes of prepanng the 
tions have proved fatal to plant life when i.n sufficient' . I bl 'd 'coloring material and mix it? A. Some prefer to use " I.nsO u e aCl . are.given. I have made the acid ac.cord. 
quantity. We donot know of a better remedy than that t d b t th I f I 
of removing the cauee. Painting the pipes with a' red mortar and afterwards pencil the joints with black. 'mg 0 your IrectlOns, u e resu t 0 my mampu a· 

s I . . . . ' Color the ordinary white mortar with Spanish brown for' tion of tbe recipe is a failure. You say: "Take of in· 
trong so utlOn of washing soda and lIme would, m a ' . . ., . soluble acid chromate of lime one part, and of gelatin 

measure prevent the escape of the most obJ'ectionable , red mortar, and WIth IVory black for black, by mlxmg ill I • , , h f th I ' d d tat to ' d ' five parts; but you do not say what further IS to be done. 
constituents into the air by forming with them com. enoug 0 e co or m a pow ere s e gIve a goo ' . . .  . 

• ' I dee tone : WIll the aCId dIssolve the gelatm, or must warm water 
pou�ds non.volatIle. at any temperatu�e to w�ich they i p . . i be addedY In my experiment tbe acid would not dis· 
arehkely to be subJected in contact WIth the pIpes; but (11) H. A. S. asks: 1. How many prIsms solve the gelatin and I had to add considerable warm 
the former would be the surest plan. ' are required in a spectroscope to detect mineral elements • water before it \�ould do so. A. Dissolve the bichro. 

(4) C. D. W. asks: The roof of the new 
� in presence of all tbe ash ingredients of organic bodies? : mate of lime in the smallest possible quantity of warm 

nlinois State House, as well as the stylobate cornices A. If �e understand you, one 60° prism will answer. 2.: water, and filter; then add the gelatin, previonsly soft· 
and upper portion of tOle dome, are covered with zinc. 

i Whahs the best and cheape�t fo:m of appar�tus to heat ened by immersion in cold water. Heat the mixture 
It has been on about three years, and I am told is mate. such co�poun�s for examInatIon: A: MIX the sl:b. , over a water bath until the gelatin is completely dis· 
rially affected by oxidation. '['he theory is that zinc, ' stance WIth a I:ttle pure hydrochlon� aCId an.d glyce�m, ,solved, stir well, and use while hot. The recipe should 
though subject to oxidization, has the peculiarity that and introduce mto the flame o.n a coIl of platmum ":,re. ! have stated that this cement was best snited for glass· 

Steel Castings from one lb. to five thousand Ibs. In· the oxide does not scale off as from iron, but forms a 
I 1 . . �as �oup prepared by dIssolving meat bo�es '� a ware. The bichromate of potash or of ammonia will 

valuable 'for strength and durability. Circulars free. t t" . t th t' f th 
tm ,Papm s dIgester ever been known to produce oSSIficatIOn, answer nearly as well as the lime salt. 

Pittsburgh Steel Casting Co .. Plttsburgb, Pa. permanen coa mg lmpe;vlOus 0 e ac Ion 0 e a. 0-, of any of the soft tissues? A. We have never heard of I 
M. Shaw, Manufacturer of Insulated Wire for galvanic 

s�here. Some mec�an�
cs, �owever, assert t�at neIther such a result. 2. Has it ever been known to produce a (19) E. C. N. asks: How must a stove be 

and telegraph purposes, &c., 259 W. 27th St., N. Y. 
zmc, copper, nor!ea ." n WIthstand the a�tion of our: new crop of teeth in toothless persons? A. We have nO I constructed to bum pea coal, for heating outbnildings? 
at�osphere, �s bltummous coal strongly Im?re�ated ' data as to such a fact. Is there any way of constructing a draught below the 

Shingle, Heading, and Stave Machine. See advertise· WIth sulphur IS almost the only fu�1 u.sed. It IS claImed I I have seen a statement that May 19, 1780, was so dark grate of any common heating stove, sufficiently strong 
ment of Trevor & Co" Lockport, N. Y. by some that the. sulphurous aCId. III the atmosphere

, a day that candles were necessary everywhere; and I to do without anextra long chimney? A. Use a broad 
For Solid Wrought iron Beams, etc., see advertise­

ment. Address Union Iron Mills, Pittsburgh. Pa., for 
lithograph, etc. 

Articles in Light Metal Work, Fine Castings in Brass, 
Malleable Iron, &c., Japanning, Tinning, Galvanizing. 
Welles Specialty Works, Chicago, Ill. 

See Boult's Paneling, Moulding, and Dovetailing Ma. 
chine at Centennial, B.�. Send for pamphlet and 
sample of work. B. C. Mach'y Co., Battle Creek, Mich. 

Wanted-Novel and practical invention, by a reliable 
house, for manufacturing. Address Post Office, Box 25, 
Chillicothe, Ohio. 

tends to c�n:ode zmc so as to make It worthless for roof, have heard that another occurred about the year 1820. grate to spread the coal out well, so as to avoid the ne· 
or gntte� Immg�. A. Are you sure. tha� the roof and Has any scientific explanation ever been given of this cessity of heaping it up much; make the opening for 
gntte:s m. questlO� a�e not of �vamzed Iron, iron coat· phenomenon? A. The darkness on the days you men. the draft some distance below the grate, and regnlate by 
ed WIth zmc? ThIS IS the materml most commonly used i tion were the rasult of solar eclipses They occurred on ' tbe usual slide dampers in the lower and upper doors. 
for that purpose at the present time. Zinc has been ' d of I I d' 

. . I • 
f d to b t b ·ttl f h 

. to h' . .  lays unusua c ou me,ss. Perhaps the darkest day m I MINERALS, ETC.-SpeCImenS have been reo oun e 00 rl e or t e stram w Ich It IS sub· modem history was that caused b th total I . . 
jected, in such cases, by the expansion and contraction' r . h 80 

Y e so ar , celved from the followmg correspondents, and 
induced by changes of temperature. A slight oxidation 

ec Ipse ill t e year 1 6. 
• I examined, with thc result stated: 

will adhere to the snrface, but an acid deposit from the (12) A. B. says: 1. I have bUIlt a boat 15 F. R. R. 8.-The substance you send is crubonate of 
atmosphere will penetrate the cooting in points and de· feet lon� and 4 feet � inches wide. How large a boiler iron. It is held in solution in the water by the large ex. 
teriorate the metal. and engme do I reqmre to work her to best advantage? , cess of carbonic acid which the water contains. On 

(5) N. J. S. says: I have a floor of ash and' 
She. IS 22 incbes �eep from top of r.ail to t?P �f keel. A.' boiling the water the carbonic acid gas is expelled and 

black walnut which has been oiled with raw linseed oil 
: Cylmde;, 2� x 3 mches; boiler, 20 mche� m �mmeter and 1 the iron salt is precipitated from solution. The removal 

,3 feet high. Propeller, 18 to 20 inches m dmmeter, and of thO d th b' l' bl It h' h th Chester Steel Castings Co. DIRke castings twice as once. How can I finish it so as to get a hard, smo"th ' of 3 feet pitch. 2. How fast ou ht slle to run? A. Prob. ! 18 an some 0 er 0 .Jec IOna e sa s w IC e 
strong as malleable iron castings at abo t the finish that will not be scratched by boot heels nor be ' . . g water very probably eontams, may be removed by the 
price. See their advertisement on'page 125� ... me 

sticky or retain the dirt as a waxed floor does? A. Oil 
: able speed, 5 mIles an hour m smooth water. addition of the proper quantity of clear lime water to it 

H d F· E '  
. raises the fiber of black walnut and gives it a rougher! (13) L. L. asks: 1 Does it make any differ· -the lime in this instance will combine with the excess 

an Ire ngmes, LIft and Force Pumps for fire . ' . . . . . . f b '  'd d f II t th b th ·th 
a d II th A surface than when free from it To polIsh any wood, it : ence m whnt posItIon a watch IS m when runmng? A. 0 car omc aCI an a 0 e ottom toge er WI 

Falls, N. Y., U. S. A. 
., ie only necessary to:till the pores well, and then rub it I For watches adjusted to temperature and position, it does . e car .onate Iron . . .  0 etermme t e preCIse quan· n a 0, er purposes. ddress Rumsey & Co Seneca I " th b of • T d . h . 

down to a smooth surface. Thus painters prefer to put not make much difference. 2. When not being carried, tIty o.f lIme water req\llsl.te, add the reagent (saturated 
on a coat of shellac varnish first, before oiling wa1nut : what position should it be left in? A. In the case of or. solutIOn) to a small P?'tlOn (of kno� volume! of the 

I I and other hard woods. For fine floors a thin coat of Ji . ' dinary watches, we imagine that the wear will be rather freshly drawn water, m small quantItIes at a tIme, and 
uid wax is applied as a finish. ' q 'more uniform when they arc iu a vertical position. 3. with constant stirring until no further precipitate forms. 

If a person.sleeps in a cola room , would a watch be bet- Then by a simple operation in proportion the quantity 
(6) A. J. S. asks: What i:o the best plan for ter under nis pillow than on a table or hung up in the of the reagent necessary for the purification of a given 

putting up a cheap dry house of lumber, for drying (by same room? A.It is best not to subjcct them to great quantity of the well water may be easily determined. 

S J S '11 fi d d • f I d 
steam) white oak, hickory, and other lumber used in changes or temperature. An exce,s of the reagent must be avoided. This impu. 

• • • WI n goo reclpe� or aun ry wagon and buggy making? A. Make as tight a house as rity would probably prevent the successful working of 
soaps on pp. 331, 379, vol. 31 For tOIlet soaps, sec p. possible with tongued and !!l'ooved siding.boards floors (14) W. G. says, in reply to C. W. W., who an injector. 
289, vol. .28.-B. F. T. will find directions for putting a I roof,etc., and provide a sta�k of sillam pipe containin� has an engine, of 2� inches bore and 4 inches stroke, 
black �ms� on brass on . p. 362, vol. 25.--.T.�. S. will 1 foot of heating surface to every 50 cubic feet of air whiclI runs SlOwer with increase of pressure: Having had W. S. W. asks: How is the best rosin, used 
find dIrectIons for colonng a meersc�aum pIpe on ? ,contained in the building. Set the steam pipe in com. much expe<'ience with small engines and boilers, I will onviolinbows, preparedY-W. F. asks: What is a simple 
90, vol. 36.-A. B. will find a good re?lpe for . Ba�bltt pact shape and enclose it with a casinll' of galvanized i.state that I have had the same difficulty when using an method for washing clay for brick and tile making?-E. 
metal on. p. 122, vol..28.-G. A. D. WIll find dIrectIOns sheet iron open at tbe top; supply cold air from outside upright tubular boiler, and discovered the following to I s. D. asks: What is the best kind of wood to constroct 
forc?lormg butter ';Ith ann�tto on p. 1�7: vol. 31 .-L. O. of the building by a boxed conduit tothe bottom of this bethe cause: The upper portion .. of the tube superheat a gnita r? 
J. wII� find somethmg on ICeboats saIlmg faster than, stack. The air when heated will rise and diffuse itself the steam to such a degree as to prevent lubrication on 
the wm� o.n p. 107, voL 36.--:J. M. L. will find directions I into the room, and as it cools will fall to the fioor; pro. the valve and piston surface by condensation, and there· 
fo; clarlfymg cotto� seed 011 on �. 91, vol. 36.-D. V. I vide registers in the floor, through which it may escape by reduce the speed of engine. Even with increased 
WIll find � good re�lpe .for shoe.polIsh. on p. Wi', vol. 36.1 into other boxed tubes under the fioor leading to an up. pressure, this effect will be more appreciable when the 
-A. B. WIll find dIrectI?ns for Japa�nmg on met�1 on p. right chimney discharging above the roof. Let a smoke area and travel of slide valve are in excess. 
408, vol.30.-T. S. D. WIll find recIpes for all kmds of pipe from the boiler enter the chimney and extend up (15) J. M. T. asks: Is there friction between colored fires on p. 203, vol. 34.-G. S. C. can fasten his inside the flue far enou h to heat the same. The chan e . .  . 
paper labels to wood with flour paste _ W R B will " g . g two bodIeS whIle at rest, or only when one or both are m 

. . . 
'
" of aIr IS necessary to dry the lumber. The SIZe of the' ti ? A B h h t t d '  . 

find dIrectIons for dyeing billiard balls on p 88 vol 34 . . i mo on . ot w en a res an m motIon. 
G W M '11 fI d d" . • ' . . ' . house of course WIll depend upon the quantIty of mate· i Why does a balloon rise in the air? A. See p 64 - • • . WI n IrectlOns for makmg raISIns on rial required to bestacked uplnto it at any onetime ' • , 

p. 59, vol. 34.-T. F. T. will find something on burning. 
. vol. 32. 

petroleum in steam boilers on p. 165. vol. 3O.-S. B. U' I (7) G. asks: 1 How do you calculate the (16) S. J. S. asks: 1. How are augers 
will find some illustrations of lathes for turning spokes, amount of pipe of a given size to warm a room of a twisted? A. By special machinery. 2. How are twist 
tool handles, etc., on p. 88. vol. 36.-W. E. P. will find j' given size? A. One square foot of plate or pipe sUrface

, 
drills made, and are they single or double grooved? A. 

a formula for safety valves on p. 330, vol. 32.-A- O. is generally taken as sufficient to heat about 70 cubic They are double grooved or double twisted, and are cut 
willllnd directions for removing mildew on p. 138, vol. feet of air in dwellings. 2. What allowance should he I ont in a milling machine. 
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COlDlUNlCATIONS RECEIVED. 
The Edltor ofthe SCIENTIFIC AMEruCAN acknowledges, 

with much pleasure, the receipt of original papers and 
contributions upon the following subjects: 

On Rheumatism. By A. R. E. 
On Postage Stamps. By E. B. 
On Boiler Explosions. By G. B. B. 
On Heaching the North Pole. By J. H. S. 
On Heating Street Cars. By P. T. 
On a Hybrid Fruit, By R. S. B. 
On an Air Vessel. By J. T. R. 

Also inquiries and answers from the following: 
E. B. M.-F. F. F.-N. B. H.-B. B.-O. F.-R. V. J. 
-F. M.-N. B. C.-C. F. E.-W. T.-C. W. C.-T. F.­
C. A. S.-S. N. M.-J. R. D.-P. J. D. S. 
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HINTS TO CORRESPONDENTS. BAy tedder and side rake, Huber &; SnelL • . .• . . .. . 186,84� 

Correspondents whose inquiries fail to appear should High pressure hot air engine, O. Stenberg ......... 186,877 
repeat them. If not then published, they may conclude Hook for drawrods, M. B. Esklne ................... 18 6,200 

d h Ed' Hoops, raoking, S. Parker .... ...................... 186,36.') 
that, for goo reasons, t e ltor declines them. The Horse power. traverse pinion, J'. A. Field ....... . .. 186,200 address of the writer should always be Horseshoe. weighted. E. E. Selxas . . . . ......••.•.•.. 186,877 

Inquiries relating to patents, or to patentability Hose nozzle. III. S. Curtis ............................ 186,810 
of inventions, assignments, etc., will not be published Hot air furnace, J. C. Sanborn ...................... 186,217 

�dvtrti�tmtnl�. 
====== 

Inside PaQ.'''' each insertion - - - 70 cents a line. 
Back Page, each insertion· _. $1.00 a line. 
1fJnqravinqs may head advertisements at the same rate 

per line, by measurement, as the letter press. Ad· 
vertisements must be received at publication ojJl.ce aJl 
early as Friday morning to appear in rwxt issue. 
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here. All such qaestions, when initillis only are given, Hydraulic motor, J. !d. Bois ....................... .. 186 ,195 
arc thrown into the waste basket, as it would fill half of Indexer, J. Suter ..................................... 186,382 1ITaii er our paper to print them all; but we generally take plea. Indicator for llqulds, I. Levi . . . . . . . .. . . . . . . .••. . . . . .  100,400 II 
slIre in answering brielly by mail, if the VI'Titer's address lnsects. destrOying. J. B. Margarit ................. 1OO.2CO Wheels. 
18 given. ' Iron fenoe. NeUi� &; Guttridge ....................... 186.00� 

, Key board, mUSICal, B. Bishop ...................... 1!!6,298 
Hundreds of inquiries analogous to the following are Knob rOBes to doors, W. A. Barlow ................ 186,19·) 

sent: "Who sells a tool for truing up a crosshead "'Tist? Lamp IlUrner. H. H. Doty ............................ 186.201 
Who sells tools for refitting stoam valves without un· Lamp chimney, S. W. Fowler (r) .......... ..... .... . 
screwing them from the pipes? Who seUs spoke.turning Lathe chuck, metal. J. H. Harrt ................... . 
lathes? Who makes machinerv for freeina wool of burrs Leather-oovered nut, L. T. S mith .................. 100.37; 
and dirt? Where can tungsten: or tungste� steel, be pro. Letter ".oales, J. Y. H. Nott . ........ . .. .. .... ...... l�.�J: 
cured, and at what price? Who .ells silicate of alumina I_;fhngJack, C. F. Davls ............................. 18>,3�" 

. I"ftmg Jack. F. M. Lottrldge ....................... 186,4G2 
and sllicnte of potash?" All such personal inq1iiries are Hfting jack. D. M. P.o ......... .. . . .... .. . ... ........ 186,068 
printed, as will be observed, in the column of "Business Hghting alarm clocks, H. J'. & W. D. Davies ...... 186.317 

More than four times as 
many Df Jas. Lefell's im­
prove<l Double Turbine ���er \vheot:£�!�OEr��i� 
:izes 

5 3·4 

and Personal," which is specially set apart for that pur· Limekiln, J. W. Devling . • . . . . . .. . .. . .. . .. . . . .. . . . . .  180.233 : 
pose, subject to the charge mentioned at the head oUhat Lock for drawers. etc., G. W. Baker ................ 186.192 ! _

_______ C-______ C-_____ _ 
column. Almost any desired information can in this Locomotive engine, W. Wells ................. ..... 186,285 St lOt-way be expeditiously obtained. ' Loom, L. J. Knowles ....... . . . . .... . ........ ...... . . . 186,350 ' e e as Ings, ::::=!:==:"====�=!!!!!!!!!!!!!!!!!!!'!!!_'!!!'!==!!"!!!!!!'!_""",.,.."""'!!!!!!!!!! Loom, Smith &; Skinner .... . .... .. ... ....... .. . . 186,�4 

OFFICIAL. Looms. warps for. W. Heaton .......... 186,249 , From 1.4 to 10,600 Ibs. weight. An invaluable substitute 
INDEX OF INVENTIONS 

Molasses gate, Barker ..... .. . . . . ....
....... . . . " ... 186,198 for expensive forgings, or for malleable iron castings re-llultifold plpoooupling, E. A. Leland . . . .

. .•... . . . . 186,351 l�¥fl,Ji.'th�trg�� �"fg,ff:&tir�'8��iirJ�� 
FOR WHICH Muzzle bit for horses, A. J'. Short ................... 186.371 

LIN A STREET, PHILADELPHIA, P A. Newspaper file, P. E. 810nn . .. ... . . . ...... ...... ..... 186,280 Smith, Vaile & Co., Letters Patent of' the United States 
Granted in the week Ending 

were Odorless air closet. G. R. Moore .................... 186,200 GEORGE C. HICKS & CO., I Odorless receptacle.G. R.Moore ......... .. . . ..... .. 186.265 Bit· -d January 16, 1877, ! Oiler, S. S. Newton ............................... ... 186,86 4 a ImOre • .AU • 
• Ordnance, S. Crispin ........................... ..... 186,� ���;c��i?N;��onb�f�e!�RE BRICKS, &c. 

DAYTON, OHIO. 

AND EACH BEARING THAT DATE. 
[Those marked (1') arc reissued pittonts.] 

: Ore and coal jl!!ger. G. SOhmauch; ........... ... . . .. 186,3,0 '1 - -:---- .. ... WANTED THE SOLE WIANUF ACTURE, 1 Ores. proce •• of tTeatmg, G. D. Wyckoff ....... .. . . 186,22� Chea vest Rotary Hana Cornsheller III the U. S, for England, of one or t1"o Patent Articles in dem�nd 
Paper box) R, H. Foster . . ...... .. , ... , ............ , 186,24 .. ; Guar�nteed to be the simplest, cheapest most durable, �le�1::, "i�9J� fl���I���8�J��:J,10�o��o�a�f:::���� 

A cOID,!)lete copy of any patent in the annexed list, �aper, cloth, etc" machine for cutting, E. Allen .. 186,100 i effectIve and the best. Buy it. Trylt and be convinc�d. in England and the Continent. "",0\ ly in trst instance 
including both the specifications and drawings. will be Paper cuttmg maohine, p, McAleer ................ 186.262 \ S=

. 
!fIes $

.

1.00. :r.arae profits to agents. Ad dressH arns' , by letter to P. S. B .
. 
, care of Mr. G

. 
'

. 
iFt'REE'r. Advertising 

furnisileJ from this offlco for one dollar. In ordering, Paper dish. S. E. Harlow.................... . .... 186.247 ��a., Fl1I1llIV ornsheller Co. Lock Box 9. , Offices, 30 Comhill, London, E. C., England. 
plcase stat, the number and date of the patent desired, Paper folding machine, L. C. Crowell .. . .. . ........ 100.309 

-.... ---- ... ---.. -..... �---

l1nd remlt to Munn &; Co., 37 Park Row, New York City. Paper. folding. S. D. Tucker .......... " ..... 186,384,186.385 
Pasting machine, T. Goodall ..... . ..... .... ......... 186,339 

C. La.cell ................. ...... . 186,258 Piano forte attachment. E. Zacharlae .............. 100,397 

Acollstic T. A. Edison .... * ••• , . , . ,  •• ' IBG.330 Pins. dowels, etc .. Gutting, �'. H. Kane., . . .... ..•.. 186,348 
Allvortislng elm1. H. �rahJer .. ..... .............. . . . 186,209 Pipes bursting. preventing, A. Buja" .......... . . . . 186.305 

Ail' compressor. J. Clayton .... .... . .... . ...... . ..... 186,303 Plaiting machine, E. S. Harding . .. ... ...... . .. . .... 186.246 

Air compressor. W. �'. Garrison ........ ... . ..... . . 186,336 Plane irons, adjusting, J. A. Traut .. . ........... · . . 1811,281 
,\nimal trl1p, T, N. Hughes ...... . . ......... , ....... !86,252 Plate for stoves, N. M.Slmonds ... . ....... . .. . .. . .. · 186,3 7 2  
Annealing furnace. H. B .  Chess ........ ........... 186.404 Plow attachment. D .  W .  Hughes ................... 186.344 
Atomizer, W. Kennish .............................. 186.208 Plow stock. R. Weber .. ..... .. . ..... . . ..... ...... . ... 186,284 

Axle tree. trussed, J. B, Brewster ................. 1$6.227 Powder, compensating, M!ltlmore & Totten ... .... 186.211 
Barbed fence. C. F. Was!lburn .. ....... . .. ...... 186.�S9 Printing telegraph transmit, G. M. Phelps ......... 1.86,215 
Bee hive, G. W. Akins .... . . , ........................ 186,223 Pulleys from shafting, drawing, H. F. Casterline. 186,229 
Belt shipping attachment, R. Denmark ....... ..... 186.318 Pulverizing machine. A. B. Hpse y ................. 186,401 
Blotter and paper cliP. C. B. Farrington, .......... 186.286 , Pump, G. R. McCrum ................................ 186.286 
Bone black. coollng, C. Doscher,........... . . .. 186.8 27 . Quilting frame, H. T. Davis . . ........ . .. ........... . 186.316 
Bo,)k back. metalliC, 1. Reynolds ..... . .. . . .. .. . .... 186,216 I Railway brake apparatus. H. F. Knapp .......... 186.257 
Bottle and basket, E. Cu"enler. Sr .................. 186.311 l.Railway CIlr, S.  R. &; O. Y. Wallace ............ , .... 186.387 
Bottle for hair dye. T. Divine . .. ....... .... ... . ..... 186,321 I Ralte. self·cleanlng. Y. W. Blanchard ............. 186,300 
Bottle stopper. E. B. Requa........ • .. . ... . .. 188.270 Refrigerating ear, J. !d. Ayer (r)............ ........ 7,461 
Brot1d cutter, G. B. Heath ........................... 186,248 : Refrigerator. G. H. Crisfield ..... ... ............ ..... 186.200 
Briok and tile lifter, Braislln &; Wood .............. 186,200 . Refrlgerator.J. W. i"tewart .. ... ................ ... . 186.316 
Broom, W. M. Jackson ................ . ..... . . . . . . . .  186.254 Registering fare box.J'. C. Strong ................... 186,880 
Brush handle, I. L. Landis .. ..... , .. , .............. 186.309 Reversing valve, engine, flevins, Wels & Philllps. 186,297 
Buckle.!}. F. Eberhard .............................. 186.829 Ridlng saddle.J. C. Miller .............. ... .. . .... .. 186.35 9 
Bnffing roll. L. S. Graves....... .. . . ..... .. ......... 186.2()5 Rotary engine, D. R. Harder ........ ... ....... ....... 186 ,312 
Butter press, W. S. Alexander ...... .............. 186,224 Sad Ir on. Baker &; Asbury" .......................... 186.291 
Button. D. Wilcox . . . . . .. . ........... . . . .. . . . ........ 186.392 ' Sample garment, L. E. Warner ...................... 100,282 
Call bell. A. C. Gould . . . .. ........ .. . .. .. ... .. ...... ,86,3.18 Saw set. C. Heinen ................................... 186,250 
Car axle lubricator. R. Macdonald .................. 186,a5i Saw table, G. E. Burt ................................ 18&,196 
Car coupling, O. & M. Crum ......................... 186,313 Screw for piano stools, G. W .. Aroher ............... 186.191 
Car coupling. J'. W. Skeele ........................ , .. 186,378 Seat. reversible,J. E. Rugg .... " .................... 186.273 
Car roof,H. Aldridge ............ . . .......... . " ..... 186.186 Seed planter. D.J'. Davis ............... ............. 186.231 
Carroof.H.Aldridge" ..... .. , ...................... I86,189 Seed sower. J'. Pearce ....... ... , . . . . . . . . . . . . .  · .. . ... · ·  186.2H 
Cards fo ... fibers, making, Yates &; Kellett . . .... .... IB6,EllG Seeder and cultivator, 'Y. A. Van Brunt (r)....... 7,i6o 
Cartridge, J. P. White ...................... ......... 186,220 Sepru'ating germs from grain. C. A. Dupre •........ 186.328 
Chamber vessel.J'. C.Moore ........................ 186.2f1.t Sheep shears. Porterfield &; Millin ... .. . .... . ........ 100,366 
Clamp for ratohet drills, L. Beland ....... . ... ... ". 186,225 Sheet metal can,J. S. Field ... .... .. . ... ... .. ... " ... 186.2.,9 
Cloth, foilling and scouring, R. D. Nesmith ........ 186,333 . Shirt stud. C. H. Field .... " ...... ......... , ......... 186.392 
Clothes pin, W. S. Davis .. , .......... . ............. 180,314: Shot eartrtdge. J. P. White .... . " ................... 196,821 
Clutch. A. B. Bean .. .. . . . ... .. ................ . .. . . 186,296 Sock and stocking. J. L. Krauser .. " ................ 186,3"<3 
Coffee pot. W. W. Stevens ................ .. ....... 186.378 I Socket for scythe shanks, M. Smith ... . .. . ...... ... 186.218 
Combinatio:1 lock, A. Pari.e .... " .................. 186,268 . Sofa bedstead , H. Compes ........................... 186,199 
Oomblnation lock, G. Winter .. . . ... ........... .. .... 186,393 Spark arrester, W. S. H udson .................. .... 186,345 
Cembination tool,!. U. Malphurs .................. 186.259 , Spark arrester and consumer, T. E. Roberts ... ... . 186.867 
Combustible, J. B. D. Cassinelli .................... 100.294 Spinning frame, G. Draper ........................... 186,325 
Corn planter, W. Gilman ....... ................ . .. ... 186,20.3 Spinning frame, rtng. G. Draper .................... 186,324 
Corn planter. J. L. G. Schmidt . .. ........ ..... .. . . . 186,275 i Sp inning frame, rtng. W. F. Draper . ...... .... . .... 186.322 
Corn planter and cultivator, E. C. Gage . .......... 186,244 • S pinning machine, G. Draper ........................ 186,323 
Oorn popper, G. P. Sisson . .. . ... . . . . . . . .... ...... ... 186,279 : Spring baclt wagon seat, J'. W. Wood ... . .. . .... .... 186,394 
Corset. J. 186.210 Spring bolt for sliding doors, etc .• A. Hance . . .. ... 186.341 
Cotton gill. Thorn . . . . . . . . . . . . . . . . . . . .. . . .. • .  186.383 fipring for wagons. auxiliary, A •. W. McKown ..... 188.2C3 
(Jotton holder, dental, T. CegsweIL .. .. . .... . .... . . 100,307 Stalls, cutting. J. M. GoJr(r)... ... .. . .. . .. .... ....... 7,400, 
Curtain fixture. Collins &; Saltsgaver ............... 186.198 St<Jncil plate. Wright &; Bryant ..... . . .... . . ... .. . ... 18G.3�5 
Curtliln fixture. J'. B. Marshall . . . ... . ....... .. ...... 186.657 Stove, M. L. Wood ............................... .. , 186.2Wl 
Dial telegraph. J. H. C. Watts. .. ......... , ....... 186.283 Stove pipe, A. B. Allen ..................... ......... 1SG,�oO ! 
Door and gate fastener, J'. Gibbs . .... . . ....... ... .. . 186.331 Straw cutter. D. Maxwell ............................ lR3,�61 , 
Door hanger, W. E. Warner ......................... 186,886 Tempering steel. etc .• G. F. Simonds (rl .. .... 7,464, 7,4G, 
Door retainer, R. E. Dietz . . • ... . .  , . . . . . .. .••....•. . 186,319 ! Tension regulator, G. "Draper ....... . .. ........ .. , .. , lG:},3::G 
Drop light, J'. A. Evarts ..................... ....... 186,332, Ticket case, S. Strandgaard .... .... .................. 133,331 
Egg beater. G. P. Sisson .. . ... . . ....... . . . .. ... . . .. . . 186,278 1 Time attachment for lockS, J'. Sargent ............. ISG,::Ga 
Egg carrier. L. Inglee .. .. ....... ...... . . ............. 186.25 3 Time lOCk, E. J'. Woolley........ . .... .. ... ..". 186.22t 
Electric gas lighting, C. H. HInds ............... ... 186.843 Tooth brush, S. Woolverton .................... " .. 18(),287 . 
Electro harmonic telegraph, E. Gray ............... 186.340 Toy card shooier, C. W. Frost ..... . ....... ......... 186,331 
Electric dental plugger.J. E. Derler . . .. . . ... ..... 186.2S4 Tubular gangsaw,J A. Balch .. ..... . ..... . . . . . 100.293 
Elevator. safety check, N. H. Fogg ...• . . . ... . . . . . . .  156.241 Underground telegraphs, W. Mackintosh .. 186.35 5, 186.3;)6 
FabriCS, winding uP. G. E. Jones ... . . . ..... .. . ... . .. 186.256 Yalve gear of engines, link f or, J'. H. Luther ...... 186.4W 
Feed apparatus, punching. J'. Morgan ... ....... . . . . 186.212 Vapor burner, W. C. North .... .... ..... . ............ 1oo,�13 
Feed bag for horse •• G. C. Booth ................ , .. 186,001 Yarlable cnt-off, J. Fish ....... , ...................... 180,240 
Fence post.P.J. Rickard ............................ 186,271 Yehicle wheel,H. Mounts .......................... 186,860 
Fire place. H. F. Watson ...... ....... . ..... ... . ..... 186,300 Yehlcle wheeI, G. F. Almy ... . ........ .. . ... ....... 186.28g 
Fire place heater, J. K. Dimmick . . ....... ... .... . ... 186,320 Velocipede. Stineman & H alloway.... . ......... 186.379 
Fire piMa. portable. T. C. Native!. ................. 186.361 Vent olearer for wash bowls. etc., J. S. H awley .. 186.206 
Fish scrap. treating. S. L. Goodale ... .... .. ... . ... 186,204 Ventilator. J. B. H ill ..... .. ..................... .. . . 1S6.25l 
Ji'ly fan, H. B. Baker ... ...... . ... ................ .... 186.392 I Vessels, lessening dranght of, E. Ellison .......... 186 .331 
Fly fun. W. R. Fowler ............................... 186.243 Wagon end gate, T.L. Blaclt ........................ 186.226 
Foldin,,; chair, B. F. Little .. ........................ 186.353 Water cl oset trunk. E. A. I,eland .... ............... 186.352 
Friction whee!.lll. Brauer ... . . . . . ................ ". 186,304 Weaningbit for a nimals.J. P. Israe1. ............. 186,347 
Fruit or paint can. W. H. Fowler" ................. 186.233 Weather strtp, E. C. UnderwOOd ................... 186.386 

.Furnace, evaporating, J. Kitchen ................... 136.349 Whirllngtoy. J. H. J'enkins ... ... ... . .. .. . . ..... ... 186,255 
Furnace, smelting. G. W. Swett (r)................. 7,468 Wrench, P. Chapin, Sr . . . . .. . . . .. .............. . ..... 186,197 

Gang plow, W. Fruhling ............................. 186,335 ' 
Gang plow. E. Peak .. ... ..... . .... . . ............. . .. . 186,269 
Gas and air carbureter, Boomer &; Randall ........ 186.302 DESIGNS PATENTED. 
Gas governor. J. R. Blossom ........................ 186.299 19,700, 9,701.-CHAINS.-D. A. Beam, Newark, N. J. 
Gas. manufacturing, J. G. Hunt .................... 186,207 9,702.-BRACKETS.-O. F. Fogelstrand, Kensington,Conn. 
Gas retort cover, A. Schwarz .. .............. . . . ..... 186.276 9,708.-BoTTLE.-A. T. Francia, Paterson, N. J., et al. 
Gate. D. Scherer ......... .. . . ............. . ... ... . . .. 186.274 9,7ru, 9,705.-CARPETS.-A. Heald, Philadelphia; Pa. 
Gill net, D. W. &; S. H. Davis ...... ... . . ...... . ...... 186,232 9,7 06.-CARPETS.-D. McNair. Boston, Mass. 
Grafting machine, E. Walters ........... . . .. ... .... 186,219 9,7 07, 9,708.-CARPETS.-T. J. Stearns, Boston, Masa. 
Grain binder, J. M. Rosebrooks ..................... 186.272 9,709.-BRONZE.-J. W. Tiemann etal.,Darlington,N.J'. prain separator, O. J. Chubbnck ................... 186.280 9,710.-SHIRT FRONT.-B. Weill, New York city. 
Grain separator. T. J. Doyle ... .. .... . .... ........... 186,335 9,711.-DESK.-J. H. FrInk, DetrOit, Mich. 

A $5 NEW YEAR'S Gin 
GIVEN AWAY! 

To Every Reader of This Papef! 
Consisting of the beautiful and valuable Steel Engraving, entitled 

"C·HRIST T� TEMPLE!" 
T

W
n an American edition, issued by W. W. Bostwick & Co., Publishers, 177 and 179 

est Fourth Street, Clncmnati, 0., and furnished to every 

READER OF THIS PAPER FREE. 
The retail price of the English editio n  of this Engraving is $12.00 PER COPY. 
It illustrates one of the m ost remarkable incidents in the life time of our 

subject is taken from Luke. Second C hapter, 46.47,48, 49, and 50th Verses. 
Its size is three feet long and two feet wide, and has over 

30 FIGURES REPRESENTED. 
It is the best premium !!ver given away. W. W. Bost"'ick & Co. will 

every Reader of thiS paperwlth the val uable and appropriate Engraving of 
i n  the Temple" as a New Year's Gift. 

Readers will therefore please cut out the following Certiftcate and send it 
W. W. Bost'ylck & Co .• Publishe�s, 177 and 179 West Fourth Street, \,;lllCl'nnatl, for redemptlOIl. together with 2a cents to pay for postage, wrapping. 
mounting the Engraving. 

Cut Out this ltead.ers' OertifIca.te. It is worth $6.00. 
CERTIFICATE. 

On receipt of this Certificate. together with 25 cents to pay for postage 
roller. wrapping, and mounting, we will send the beautiful Engraving

' 

three feet long a n d  two feet wide, entitled • 

•• CHRIST IN THE TEMPLE," 
To every Reader of this paper ... by mail, postpaid. Send for Engraving at once, stating nam eiu fullJ.

!' . v. address. countv. and State, Address ull 
orders to \'Y. W. BOSTWICK c6., PUBLISHERS, ... ______________ .;1;;,;.,. It 11 W. Fourth St., Cincinnati, O. 

II@"Readers of this paper will be allowed this New Year's Premium Gift must be a:-.companied :nith above Certificate, Which be sure to c�t With direCtlOns for maihng to 

W. W. BOSTWICK & CO., PUBLISHERS, 
l77and 179 West Fourth Street, CINCINNATI, O. 

��������� .. ---
PRACTICAL TREATISE ON THE PROP­

ERTIES OF CONTINUOUS BRIDGES. 
By Charles E. Bender, C.E. lllustrated. Bein€f.oNo. 26 
v�c!��r���it��:n�eHs:�l�IJ���F �����s u�g� 
REPEATED STRAINS, with various tables of results of 
experiments, from the German of Prof. Ludwig Span. 
��;;ii��� ,:gts� Fr�'lc; �0JR� ����i;.1e�· 2lL��: ran Street, and 27 Warren Street. ' 

*** Copies sent free by mail on receipt of price. 

WANTED - A SECOND·HAND 
ing Maohin e j 12 inch stroke j in good condition. Pratt 
&; Whituey's make preferred, Address with full par­
ticulars as to size, make, and price, R. G. E., 589 Lorimer 
Street, Greenpoint, L. I. 

Wood-Working Machinery, 
Such as Woodworth Planing, Tongueing, and GrOOving Machine� Daniel's Planers, Richardson's Patent 1m. proved Tenop. Machines, j)iorUstng, Moulding, and Re·Saw Machmes, and Wood-Working Machinery gene-rally. Manuf��ft'k'il'IY. RUGa & RICHARDSON 26 Salisbury Street Worcester Ma.sa (Shop formerly occupied by R. BALL & CO.) ' • 

B rainard Milling Machines all st.yles 
Universal Mi11ing MachInes from $lW upwards �i����8 
It�t:eb���i3i ��:k��a:s�ron�ta��dress BRAINARD 

$290 FOR BE'lT PIANOS IN THE WORLD 
person;y;��yfl''t;�!�rie���eIR,Jtr��Je�i�,I��w:01j,� AGENTS TO CONTROL TERRITORY, 
ably residents of y our own place or very near 'where West and South (New England States, Connecticut ex­
you can try our pianos. Genuine Rosewood'-over-! cepted, ta�en) for the sale of the H',Eureka Button 
strung-full iIOn plate-7 1-S octaves-AgraJre-and pos. Fasteners,' Patented 1876. No tool reqnlred to put, them 
sessing every im�rovement knowD, and warranted 5 qu. Samj)le s , &c., free. W. L. U RANN, M'f'r,21 Fulton 
years by a responSIble incorporated, Manufacturing Co. S�t.::.!.;, N::.::ew.:!.-y;�o�r".:k.�� ______________ _ 
referring by permission to the Chemical National Bank' Grubbing machine, T. Burley ........................ 186,228 

Hand trUCk, H. R. Ferrts.... .. .. . .. .. .. . .. ... .. . .... 186,337 
N�w York City, by far the strongest bank in America: ENCINfS AND BOILERS. 

[A copy of any of the above patents may be had by , PlUnos sent everywhere on trial. We have no agents. New and complete. One 2-horse power, $140: 3H. P .. 
remitting one dol ar to MUNN & Co � Park Row New I' Send for IIIustrate<l Clrcular giving full gartlculars. $P5;.5 H. p" $�50; 10 H. P., $500; 25 H. P., $1,00l, all Hat bodies, washing. T. C. Beatty .................. 186,29b 

BAts, wiring and binding. Cumlng & Knight . . . ... . 186,312 . ., ' Address UNITED S'.rAT ES PIANO lJOMPANY. SlZCS m proportlOn. Patterns. drawings and models Dest York Clty.J (Please name this paper). 810 Broadway, New York. and cheapest of any. Addres8PO'D. 181 Grand St., N. Y 
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