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�U$tUt$$ aud �tUO"ualJ 
The Charge terr Insertion under thiB head iB One Dol

lar a IAne f err each insertion. It the Notice ex
ceeds Four Lines, One Dollar. and a Halt per Line 
Will be charged. 

Agricultural Implements and Industrial Machin
ery for ExportandDomestlc Use. R.H.AlIen & Co . •  N. Y. 

Latest and Dest Books on Steam Engineering. 
Send stamp for catalogue. F. Keppy, Brhlgeport, Conn. 

Fire Hose,Rubber Lined Linen and Cotton,fincst 
quality. Eureka Fire Hose Co., m Barclay St. ,New York. 

T ool Chests filled with thc very best tools are 
furnished by James T. Pratt & Co., a3 Fulton St., New 
York. Circulars sent. 

Paper Pulley Cover to prevent Bclts from slip
ping-Patent for Sale. Address.J. de Vries, 114 Woos

er St., New York. 

Middleton's Chemical Writing Fluid-Destmade 
in America. Send for Price Lists. Union Chemical 
Co., Harrisburg, Pa. 

English Patent for Sale-New Invention of great 
utility. Now having large sale in U. �. and Canada. 
W. H. Hayward. 2YJ Ilroadway. l>ew York. 

Split-Pullcys and Split-Collars of same price, 
strength and appearance as Whole-Pulleys and Whole
Collars. Yocom & 1:;on, Drinker St., below 147 North 
Second St .. Philadclphia, Pa. 

R are Chance-Steam Factory for Wagons, Car
riages, Agricultural Implements, &'c., at Lisbon, Iowa. 
$15,000 worth of property for $10,000. Terms easy. }t'or 

particulars, inquire of W. G. Power, Mt. Vcrnon, Iowa. 

T he Gothic Furnace for Wood and Coal com
bines many improvements ill heating, after 15 years of 
trial stands unrivalled in eCl·nomy, durability, purity of 
aIr. Send for catalogue. A. M.Lesley .226 W .23d st .• N.Y. 

Hearing Restored-Great invention by one who 
was deaf fur 20 years. Send stamp for particulars. Jno. 
G-armore. Lock·box 005, Covington, Ky. 

Wanted-Situation by a Practical Chemist expe
rienced in manufacture of dyers' chemicals, fertilizcrs, 
utilization of ammonia-water. Humbold Bank, Erie, Pa. 

Picture-Frame Machine-Foot or Power. Makes 
5 frames easier and better than 1 by old way. �cw 

thIng. $SOtO$l25. E.L.Eastman& Co .• Washlngton,D.C. 

At a Bargain-Centennial Exhibition Shafting. 
Four lines uf 2!11 and 3 in., complete. 65 ft., 105 ft., 120 
ft., and 170 ft. A. B. Cook & Co., Erie, Pa., or D. 9, 72, 
MachInery Hall. 

Wanted-A first class 2d Hand Foot Lathe,T ools, 
&c. Screw cutting prcferred. W .N,Caliender,Albany ,N. Y. 

Hyatt & Co.'s Varnishes and Japans, as to price, 
color, purity, and durauiUty, are cheaper uy comparison 
than any others extant. ',H6 Grand st.,N. Y. FactorY,New
ark, .N. J. Send for circular and descriptive pricc list. 

For 13, 15, 16 & 18 in. Swing Engine Lathes, 
address Star 'fool C o., Providence, It. l. 

The Scientific American Supplement-Any de
sired back number can be had for 10 cents, at this ottlce, 
or almost any news store. 

To stop leaks in boiler tubes, use Quinn's Pat
ent .Iferrules. Address S. M. Co ,bO. Newmarket,N .H . 

Water, Gas, and Steam Pipe, Wrought Iron. 
Bend for prices. HaUey, :Farrell (it. Co., Pittsburgh, Pa. 

For Solid Wrought-iron Beams, etc., see adver
tisement. Address Union iron Mllls PIttsburgh, Pa. 
(or lltbograpll. &c. 

Shaw's accurate and U. S. Standard Mercury 
Gauges, :::iteam, Vacuum, HydrauUc, and Test Gauges, 

&c., !HS Bidge Avenu e. Philadelphia, Pa. 

Solid Emery Vulcanite Wheels-The Solid Orig
Inal, Emery W heel-other kinds ImitatIons and InterIor. 
Caution .-Our name is stamped in full on all our best 
Standard .Beltlng, Packing, and Hose. Buy that only. 
The best Is the cheapest. New York BeltIng and Pack
ing Company, 31 ani.l38l'ark Row. New York. 

Models for Inventors. H. B. MorriS, Ithaca,N.Y. 

:M. Shaw, Manufacturer of Insulated Wire for 
galvanic anu telegraph purposes,&c.):'!5� W . 27th St., N. Y. 

F. C. Beach & Co., makers of the Tom Thumb 
Telegraph and other electrical machines, have removed 
0530 Water Street, New York. 

Pat'd Graining Stencils-J. J. Callow,Clevel'd, O. 

L athe Dogs, Expanding Mandrels, Steel Clamps, 
&c., tor Macnlnists. ...\1anufactured by C. W. LeCount, 
So. Norwalk, Ct. Send for reduced PrIce L Ist. 

Driving Beltsmade to order, to accomplish work 
required. Send tull particulars for prices to C. W. Arny, 
148 North ThIrd St., PhiladelphIa. Pa. 

"Dead Stroke" Power Hammers-recently great
ly improved, increasing cost over 10 per cent. .Prices re
duced over 2U per cent. Hull & BeldenCo., Danbury,Ct. 

Power & Foot Presses & all Fruit-can Tools. Fer
racute Wk8.t Bridgeton,.N.J. & C. 27, Mchy. Hall,Cent'l. 

No.3 Woodworth Planing,Tonguing, and Groov
ing Machine for Hale Cheap. Addresl:! Wm. M. Hawes 
Fall Hiver, Mass. 

Steel Castings, from one lb. to five thousand Ibs. 
Invaluable tor strength and durablllty. CIrculars tree. 
l'lttsburgh Steel Casting Co., PIttsburgh, Pa. 

For best Presses, Dies, and Fruit Can Tools, Bliss 
& W illiams, cor. of Plymouth and Jay, Brooklyn, N. Y. 

Hotchkiss & Ball, Meriden, Conn., Foundrymen 
and workers ot sheet metal. l!'ine Gray Iron Castings 
to order. Job work solicited. 

For Sohd Emery Wheels and Machinery, send to 
the Union Stone Co .• Boston. Mass., tor circular. 

Hydraulic Presses and Jacks, new and second 
nand. L athes and MachInery tor l'ollshlng and Illlll1ng 
metals. ll:. L yon, �70 Grand Street, New York. 

Diamond Tools-J. Dickinson, 64 Nassau St., N. Y. 
Yacht and Stationary Engines, sizes 2, 4, 6 and 8 

H. P. Best for price. N. W. Twiss, New Haven, Conn. 

Shingle, Heading and Stave Machine. See ad
vertlsewent ot Trevor & Co" LOCkport, N. Y. 

Wanted-On royalty, by a reliable house, some 
good practical invention in Cast Iron, Brass, or Machin
ery, to work as a specialty. Address Foundry, Station 
Il, l'hlladelphla, Pa. 

D. Frisbie & Co. manufacture the Friction PuJ.. 
ey-Captain-best in the World. New Haven. Conn. 

The best Sewing Machine in the'world-Makes 
the Lock "tltch. the ChaIn "tltch. and EmbroIdery �tltch 

from two whole Spools. Agents wanted everywhere. 
G. L. Du Laney & Co., 744 Ilroadway, New York C Ity. 

Patent Scroll and Band Saws, best and cheapest 
In use. Cordesman. E&an & Co .• CinCinnati. Ohio. 

Chester Steel Castings Co. make casting� twice 
as strong as malleable iron castings at about the Sllme 

price. See their advertisement, page 269. 

1f ctenUiic �merican. [OCTOBER 

F. P. will find directions for writing on 
glass on p. 203, vol. 33.-S. n. will find directions 
for dissolving mica on p. 241, vol. 32.-J. A. L., 

J. O. M., and T .  n. will find dircctions for eboniz
ing wood on p. 50, vol. 33.-C. n. can calculate the 
horsepower of his engine by the formula given 
on p. 33, vol. 33. As to speeds of pulleys, etc., see 
p.180, vol. 26.-T. S. should galvanize his castings. 
See p. 315, vol. 33.-D. B. will find a description of 
an incubator on p. 277, vol. 33.-A. C. G. should 
use Indian ink for architcctural drawing.-C. P. 
R. It. will find dircctions for making rubber 
stamps on p. 156, vol. 31.-C. H. will find a recipe 
for a depilatory on p. 183, \'01. 34.-M., G. C. M., 
C. H. L., W. ll., H. H., J. I., T. D. C., and many 
others who ask us to recommend books on in
dustrial and scientific subjects. should address the 
booksellerllwho advertise in our columns, all of 
whom are trustworthy firms, for catalogues. 

(1) C. B. W. says: 1. Why is it that there 
are so many more square inches in the smoke 
arch of a locomotive thlln there are in the fiues, 
whcn the steam exhaust and petticoat pipe are in 
their places? A. T o  gi ve the cinders a chance to 
fall in the smokc box. 2. Would there be the 
same draft to the locomotivc if the arch only 
had the samc square inches in it as there are in 
the tiues whcn the draft is made by the exhaust 
steam? A. We think not. 

(2) C. W. J. says: 1. My house is in the cot
tage style, one story high; the main body is 32x14 
feet. T he roof is a hipped roof, with pediment in 
front of main roof. The roof is perforated by 
two terra cotta tlues. Would you advise the use 
of lightning rods? A. Yes. 2. What kind and 
size rods would insure safety? A. U se iron rods 
half an inch in diameter, and terminate them in 
the earth wherc it is constantly wet. Connect all 
the rods together at the top of the house and in 
the earth. Also connect lateral rods at the earth 
to insure good contact with the ground. 3. The 
roof around the terra cotta leaks. What kind of 
cemen t or plaster would effectually stop the 
damage and annoyance? A. See p. 183, vol. 33. 

(3) H. P. S. asks: 1. What is the hardest 
metal or composition for r('llers, that will not 
rust or corrode by salt water or d�mpness? A. 
T he new mixture of metals termed phosphor 
bronze. See p. 180, vol. 32. 2. What is the hardest 
and most durable metal to use for rollers, and 
what is the method of hardening? A. Steel, 
hardened as described on p. 51, vol. 30. 3. What 
is the cheapest method of turning or grinding 
chilled cast iron rollers or boxes? A. See p. 559, 
vol. II, SCIENTIFIC AMERICAN SUPPLEMENT. 

(4) H. P. & S. say: We have one high 
pressure engine of 14 inches bore and 36 inches 
stroke, with the ordinary slide valve. It makes 
48 revolutions per minute, driving our whol!> 
works with 45 Ibs. of steam. Every time the en
gine exhausts, there is a drag to it, and a kind of 
a sucking noise which we cannot stop. T he valve 
has got about a'" inch lead, and takes her steam 
alike at both ends, and the crank passes her cen
ters easily. The slide val ve sets square on its 
face and perfectly tight; we have tried it, and it 
will not leak a drop of water. How can we stop 
this drag on our exhaust? A. T here is probably 
uot enough steam lap on the valve to give a free 
exhaust, in which case the lead may be made J.8 
inch. 

(5) J. D. H. says: What is the cause of the 
long lines found cut in the piston of a steam en
gine as well as in the cylinder? A. Abrasion or 
cutting, from grit in the lubricant, bad fitting, or 
other cause. 

(6) A. F. & Co. say : We are running an old 
fashioned IOx24 inches engine, with steam chest 
on top of cylinder. It cuts off the steam at 4 
inches from the end of stroke, is making 112 rev
olutions per minute, and drives 2 runs of 4 feet 
stones, grinding 5 bushels wheat per hour, and 
driving the necessary machinery. We carry 60 
Ibs. of steam;on a 4 x 12 feet tubular boiler. In
tending some time to put in an extra run, can we 
increase the power of an engine by putting in a 
longer val ve, so as to cut off the steam, say at % 
stroke? We have ample room in steam chest and 
can lengthen stroke of valve both by the eccen
tric and the rod shaft. A. You would not in
crease tbe power by cutting off earlier in the 
stroke. 

(7) M. J. 'I'. asks: What metal is suscep
tible of the highest pOlish? A. Steel. 

(8) N. E. L. says: 1. What is Mr. Corliss' 
improvement on the steam engine? A. Corliss 
connected the governor to cut-off valves placed 
close to the bore of the cylinder, and thus gov
erned the engine by cutting ot!' the steam earlier 
or later in the stroke, according as the amount of 
the load diminished or increased, and by this 
means effected a saving in fuel. 2. Was he the 
first man to use steam expansively? A. No. 3. 
What percentage does the Corliss save by placing 
the valves near the ends of the cylinders? A. 
This depends upon the length and size of the 
ports of which comparison is made. 4. What 
percentage of fuel ought I to save by an expan
sion valve? A. It depends upon the degree of ex
pansion used and other circumstances. 5: I am 
going to take off my plain slide valve, give my 
eccentric a longer throw, add more lap to the 
valve, and let steam follow about one third. The 
engine is a 4 horse portable. We run two lathes, 
emery wheel, etc. A. A plain slide valve will 
give a very distorted action if given lap sufficient 
to cut off the steam at one third of the stroke as 
you propose. See p. 3\"3, vol. 31. 

along a level railway track at t he rate of 5 miles 
per hour, what will be the increase of force ne
cessary to draw the same load at an increased 
speed of 10 miles per hour? A. About 12 Ibs. 
T he power required will of course be more than 
twice as great, since there is an increased resist
ance to be overcome at a double rate of speed. 

(10) H. A. H. says: 1. I have constructed a 
galvanic battery, but it will not work. I took a 
two gallon stone jar, and in the jar I put a zinc 
cylinder; inside of tbat I put a flower pot (for a 
porous cup) and inside of the fiowerpot I put a 
piece of copper. I then attached a copper wire 
to the zinc cylinder, and one to the copper in the 
fiower pot; then I made a solution of sulphate of 
copper and put it into the fiower pot next to the 
copper, and a solution of common table salt and 
put it into the jar next to the zinc cylinder; then 
I connected tbe two wires at their other extrem
ities,but I get no sign of electricity. Please-let m e  
know what i s  wrong. A .  T he battery y o u  de
scribe would produce a current, although not a 
very strong one. 2. Can I make Leyden jars out 
of glass beer bottles if I cut the necks off? A. 
Yes, by covering the inside and outside with tin
foil. 

(11) W. H. J. asb: Will you please ex
plain how a pair of car wheels get around a curve? 
A. argues that the inside wheel slips and the out
side wheel slides. B. argues that only tbe inside 
wbeel slips. C. argues that only the outside slides. 
Who is right? A. It might be possible for either 
action to occur in certain cases. Generally, on 
moderate curves, we think C:s view is the most 
correct. 

C. 'V. J. asks : How can I preserve guava 
and citron?-C.H. T. asks: Can you tell me of 
some way (other than by grinding or filing) by 
which the black caused by hardening can be re
moved from the steel, leaving the steel gray?
C. H. L. asks: How can I make a good flavoring 
for cigars ?-P. S. K. asks: How can I make Bel· 
fast ginl\er ale? 

COMMUNICATIONS RECEIVED. 
The Editor of the SCIENTIFIC AMERICAN ac

knowledges, with much pleasure, the receipt of 
original papers and contributions upon the follow
ing su bjects: 

On R ambling Notes. By L. 
On DiSinfectants, etc. Dy H. J. 
On a Point on a Connecting R od. By W. H. P. 
On a Solar Phenomenon. By S. J. W. 

On a Soil Pipe. By J. D. S. 
On Squeaking Boots. By P. 
On Spiritualism. By n. J. L. M. 
On Workmen and their Instructors. Dy S. 
On Patents. By G. W. H. 

Also inquiries and answers from the following: 
V.-E. A. D.-A. J. C.-C. C. n.-c. C.-W. C. F.

J. R. N.-W. W.-J. B. O. 

HINTS TO CORR ESPONDENTS. 
Correspondents whose inquiries fail to appear 

should repeat them. If not then published, they 
may conclude that, for good reasons, the·.Editor 
declines them. The address of the writer should 
always be given. 

Enquiriesrelating to patents, or to the patenta
bility of inventions, assignments, etc., will not be 
published here. All such questions, when initials 
only are given, are thrown into the waste basket, 
as it would fill half of our paper to print them all; 
but we generally take pleasure in answering brlefiy 
by mail, if the writer's address is given. 

Hundreds of inquiries analogous to the following 
are sent: "Who makes rain gages? Who Rolls the 
improved hydraulic ram, described on p. 259, vol. 
3!? Who sells ice-making machinery? Who 
sells propellers suitable for boats 12 feet long? 
Who sells machines for bending, punching, and 
rounding band iron? Who sells oilstones? Who 
sells surface butt hinges, suitable for cupboard 
doors? Who sells small knife blades? Who sells 
matches for use in the open air? Who sells 
folding tents?" All such personal inquiries are 
printed, as will be observed, in the column of 
"Business and Personal:' which is specially set 
apart for that purpose, subject to the charge 
mentioned at the head of that column. Almost 

Blocksheave. J. W .  Norcross ...................... 182,322 

Illottlng pad and hand rest. T. Chase .............. 182,414 
Blower fan, G. W. Clayton ......................... 182,303 
BlowIng machIne. J .  W .  W!!brallam .............. 18'2.503 
Boring machine, A. Moore ......................... 182,463 

Bottle stopper. J. Clark ............................. 182,357 
Brush, J. F. Bowdltcll. ........................... 182,406 

Buckle, W. F. Kennon .............................. 182,452 
Buckskin, tlnishing, J. Kent .................. ,,, .. HB,36R 
Bung extractor, A. Bayler ......................... 182,402 
BurIal case lld. L. E. Tuttle ........................ 182,295 
Button, S. Adams................. ............... . 182,26S 

Can, slllpplng, L. F. Betts .......................... 182,404 
Cans, etc., packing, G. H. Perkins ............... 182.470 
Car and carriage step, F. A. !-;awyer, 2nd ......... 182, 332 
Car brake, C. C. Holt ............................... 182,315 
Car brakes, E. O. Hichard ......... 182,476, 182,477, 182,478 
Car brake, automatic, J. Davis (r)................ 7,312 

Car brake hanger. J. DavIs (r)..................... 7,313 
Car bumper, Titus & Bossinger .... ................ 182,493 
Car coupllng. A. K. Mott .................... ...... 182,381 
Car coupling. F. H. D. Newhard .................. 182,46(; 
Car coupllng, J. H. Parmelee ...................... 1'2,382 
Car coupling, E. O. Hicharu ........................ 182,475 
Car coupllng, Soule & Daymon ..................... 182,292 
Car coupling, J .  H. 'Vood ....... , ........... " ..... 182,506 
Car replacer, H. H. Brooks ......................... 182,:;48 
Car truck, L. n. Lyons .......................... .. 182,455 
Carburetter. D. BIckford ............... ........... 182, 345 
Carpet fastener, J. H. Campbcll.. ................. 182.354 
Carpet sweeper, M. n. Bis�ell ...................... 182,346 

Carpet sweeper, E. W. Smith ..................... 182,334 
Cart saddle. G. Theobald ........................... 182,293 
Cartridge shells, cleaning, B. L. Budd............ 182,353 
Casing for lead pipes, metallic, S. E. Saul ........ 182,485 
C3st off for sa1l8 of vessels, J. S. Ray ............. 182,2R8 
Chain pump, F. A. Leavens ........................ 182,454 
Cliannellng boot .oles, L. Goddu................. 182,434 
Check hook tor harness, J. B. Huss ............... 182,444 
Cheese manufacture, Bigelow & Lindsley ......... 182, 405 
ChImney, S. HInton ................................. 182,440 
Churn. R. P. LIston ............................ .... 182.373 
Churn motor, Reed & WilUams .................... 182,474 
CIgar mold, F. C. M!ller ........ ................... 182,31W 

Clasp for blanket straps, Markllam & Roe ........ 182,460 
Clay grInder. C. B. Wyatt ................... ...... 182.398 
Clover, llUlIlng and thrashIng, LIppy & StockIng 182,318 
Coffee and tea pot. W. K Roacb ............. ......  182,479 
Collar button, S. W. young ........................ 182,507 
Compression faucet. J. Hills . . . . . . . . . . . . . . • . . . . . . . .  182,439 

Connection for lead pipes, H Guyer . . . . . . .• . . . . . . .  182,435 
Cooper's croze, C. Olmstead ...................... .  182,3:l! 
Corn planter. W. & J. N. J ones .................... 182,HS 
Cotton bales, etc., treating, F. G. Wheeler ...... 182,339 
Cotton press, W. H. Horn .......................... 182,365 
Vover for sap pails, Preston & Rulitson ............ 182,473 
Crosscut saw handle, J. Neimeyer . . . . . . . . . . . • . . . . .  182,321 
CultIvator. E. A. Aderholt ......................... 182,399 
CultIvator. H. C. BrIggs .... ....................... 182,347 
Cultivator. E. W. J oy ............................... 182,449 
Curry comb, F. B. Bradley ......................... 182,407 
Cutting text!!e materIals. A. Wartb ............... 182,49B 
Damper regulator, W. B. Le Van .................. 18�,372 
Detachable meat hook, S. O . .Morse ............... 182,282 
Die tor ornamonting leather. E. R Brewer ....... 182,408 
DIe for cuttIng fence barbs. J. B. Oliver .......... 182,323 
Dropper for fert!l!zers, P. F. Randolph .... ....... 18l,885 
Dumpint" wagon jack, ,"V. W. Sawyer ..... . ........ 182,331 
ElectrIcal cIrcuIt. W. E. Sawyer ................... 18'1,486 
Electromagnetic signal, T. A. B. Putnam ........ 182,384 
Elevator, W. K. MarvIn ............................. 182,280 
Explosive compBsition, De Soulages & Cahue .... 182,421 
Farm fence, S. Crum ................................ 182,418 

FastenIng soles of boots. C. H. Trask ............. 182,495 
�'lftb wheel, E. W!!son ............................. 182,297 
FlIter, feed water, J. Mulford ..................... 182,464 
Fire, extinguishing, F. C. Zapfie .................. 18�,50Fl 
FIre klndler. C. L. Pond ....... .................... 182,287 
Fire place grate, open, T. Brown .......... , ....... 182,3411 
Flask for moldIng. G. E. Chamberlln .............. 182,411 
Flume. Dlk.e & Brown ........................... ... IB'l.421 
Fluting Iron, N, n. Streeter ................... .... 182,300 
Foil condenser, Hood & Reynolds ................. 182,442 
Folding chair, G. C. Paine ......................... 182,�26 

FoldIng seat, J. L. Kappl •......................... , 182,279 
FoldIng table, J. M. KImbalL ..................... 182,369 
ForgIng bolt blanks. G. B. H!!l.. ................... 182,2'77 
Fountain nozzle, D. B. Chase ...................... 182,418 
Frame for show cards, E. A. Galindo .............. 182,312 
Friction feed clutch, J. W. Zimmerman ......... 182,:140 
FruIt jar rack, S. D. Dllts ............... ......... .. 182,359 
Furnace grate, T. Fewkes ............... , .......... 182,-! 7 
Furniture caster, B. E. Flanders . . . . . . . .• . . . . . . . . . .  182,S61 
Garden implement, J. M. J ones .................... 182,366 
Gas burner. C. Royle ................................ 182,886 
Gold toll condenser. Hood & Reynolds ............ 182,441 
Grate bar tor furnaces, G. Schmauch ............. 182,290 

GrIndIng machIne, J .  L. OtIs ....................... 182,284 
Gun cleaner, B. L. Budd ............................ 182,352 
Hame for harness, J. D. TUl'bev1l1c ... ............ 182,497 
Hand cultivator, J. S. L ucas ....................... 182,374 

Hand signal for railroads, S. Brown .............. 182,410 
any desired information can In this way be expe- Harrow. C. Scllottler ................................. 182,487 
d1tiously obtained. H�rvester, Wllllams and Peirce .................... 182,504 

Hat box, kneel1ng stool, etc., P. Dutton ......... 182.310 

[OFF IC IAL.] Hay rack, J. W. �'oust .............................. 182,429 
Hides during tanning, handl1ng, O. W. Bean, (r) 7,::!1l 
Hinge. C. Il. Clarke .................................. 182,269 

INDEX OF INVENTIONS Hlngejolnt.M. SprIng .............................. 182,38 8 
Holdback attachment. C. Phelps .................. 182,327 

FOBWHJOH Hook water conductor. L. and W. H. Berger .... 182,403 
Letters Patent 01" the United States were Hoop machIne. J. DobbIns .......... "' . ............ 182,308 

Granted In the Week Endlnl( 
September 19, 1876, 

AND EACH BEARING THAT DATE. 

[Those marked (rl are reIssued pat�nts.l 

A complete copy of any patent tn t.he annexed llst, 
IncludIng both the specltlcatlons and drawIngs, wlll be 
turnished from this otHce tor one dollar. In ordering 
please state tbe number and date ot the patent desIred 
and remIt to Munn &Co., :n Park Row, New York cIty. 

AIr pump, D. E. Bangs ............................. 182,298 
Animal substances,etc.,preserving,C. J .  E verett 182,�26 
AnImal poke, Oliver & Phllllps .................... 182,3)5 
Arrow gun, C. Robinson ............................ 182,S3� 
Art1ftcialcoa.I, etc., making, J. Fra.uenberger ... 182,431 
Artificia! marble, Smith & Douglass ............... 182,335 
Artificial marble burial case, Douglass et al . . .• . •  182,309 
AtomIzer, F. E. Stanley .• . . . . . . . . . . . . . . . . . . . . . . . . . .  182,389 
Atomatic ail' compressor, W. D. Seal ............. 182,333 
Ax polls, making, W. N. Armstrong ............. 182,264 
Baby Jumper, N. H. Brown ......................... 182,�99 
Barbed fence wire, R. G. Brown ................... 182,351 
Barrel, J. Tomlinson .......................... ...... 182,494 
Barrel-fllllng macblne, J. S. Stewart .............. 182,836 

Horse hay rack, H. C. Herchelrode .......... , .... 182,276 
Hor�e power, Brown and Kendrick ................ 182,40$1 
Horse rake, J. W. FenwIck ........................ 182,272 
Horseshoe nail die, J. H. zottman ............ ... 182,509 
Horseshoes, making, C. Browning ................ 182,268 
Hose coupling, O. Collier ........................... 182,270 
Hot aIr stove attaChment, C. Kalbtus8 ............ 182,450 
Hyuraulic nozzle, H. C. Perkins, (r) .... " ....... 7,315 

Injector, H. l{ougy .................................. 182,483 
Iron wire, straightening, W. H. Paine ............ 182,46� 
Ironing apparatus, Evans and Kestler............. 182,425 
J ointing, saws, machine for, H. Barron .. " ...... 182,266 
K!!n, G. Mendhelm .................................. 182,461 
Knife, fork, and steel rest, L. J. Cherrington .... 182,301 
Land drag and clod crusher, J. M. Crockett ... ". 182,417 

Lantern, J. Krummenauer ................. , ........ 1�2,453 
Lantern. S.H. M!!ler ................................ 182,362 
Lasting machine, boot, Copeland et ai ............ 182,300 

Lime Bnd cement, making, U. Cummings ........ 182,419 

Lockwork for clocks, Covell et ai . . .• . . • • . . . . . . . . • •  182,3 02 
Magneto· elect.ric machine, J. Gray ................ 182,213 

Malt dryIng k!!n, It. D·Heureuse .................. 182,274 
Mandrel or core for casting, J. M. Rohrer ........ 182,482 
Measuring chain, W. Chesterman .................. 182, S56 
Mechanical movement, Towle & Benton ......... , 182,337 
Metals In forges, etc., treament of, J. P. GIll. ... 182,456 
Mlddllngs separator, E. r. ArchIbald .............. 182,342 Bed bottom, A. G. IrvIng ........................... 182,445 (9) J. W. D. E. asks: If 50 lbs. tractive Bee hIve, R. P. W althaU ............................ 182,338 Mllk cooler. H. A. Hannum ........................ 182,4.% 

force will be sufficient to draw a certain load Bellows valve, J .  Campbell ......................... )82,855 Min e gases, testing, A. L. Douchy •. . , ... , •.•.•... 182,423 
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Mlnerals,etc., treatment of, J. P. GUl. .......... 182,457 
Mold for shovel handles, H. Oliver ................ 182,467 
Mold for stamping m11l shoes, W. Hainsworth ... 182,314 
Molding and prcsslngbrlck, E. Rogers ............ 182,481 
Mortlslngmachlne. C. Gadker ...................... 182,4ll2 
Mowing machine, F, Pastorius, .................... 182,383 
on squeezer, H. Olsen, (r)...... .... ............... 7,314 
Oiler, R. D'Hcureusc .................. , . ......... . 182,275 
Openslde thlll. C. W. Matthlessen .................. 1ll2,378 
Painting machine, 1. W. Cooper ................... 182,416 
Pa.per bag machine, F. Anderson .................. 182,341 
Paper board, diminishing , etc., J. N. Paddack .. 182,285 
Pessa.ry, E. ll. Harding .............................. 182,437 
Phosphorus from Iron, J. B. Kunkel.. ............ 182,371 
Pipe-testing machine, W. Wood .................... 182,397 
Pipe wrench, H. C. Stouffer ................ ....... 182,492 
Plasterer's Howel, W1ll1amson & Greaser ......... 182,505 
Plate lifter, M. G. Barbour . . . . . . . . . . . . . . . . . . . . .•• . .  182,343 
Plow, J. Smoot, Sr .................................. 182,489 
Plug tobacco, G. II. Lyford ........................ 182,375 
Pocket knife, A. W. Coates ........................ 182,415 
Portable elevator. A. 11I11e ......................... 182,380 
Portable fen�e, G. G. Park ......................... 182,469 
Projectile for rltled ordnance, B. B. Hotchkiss ... 182,278 
Pulley block hanger, J. F. Barker ................. 182,265 
PUlllP, D. N. Green . . . . . • . . . . . . . . . . . . . . . . . . . . • . . . . . •  182,363 
Pumping engine, E. G. Shortt ..................... 182.387 
Railroad cro •• lng, J. H. Ainsworth ............... 182,400 
RaIlroad rail joint, F. W. Mar.ton ................. 182,459 
Halls, straightening, Chisholm et al ............... 18J,302 
Railway slKnal, J. H. W11IIam •..................... 182,396 
Reamer. adjustable. W. Tucker ................... 182,496 
Retining and packing sulphur, E. J. Fraser ....... 182,362 
Riding saddle. J. T. Gathright ..................... 182,433 
Hotary engine, F. F. ;';chotleld .................... 182,291 
Hotary screen, H. B. Osborne, ..................... 182,283 
Sadiron, J. M. Whiting ............................. 182,500 
Saw mill dog, A. Mepharn .......................... 182.379 
Saw table, W. E. Plummer • . . . • . • . . . . . . . . . . . . . . . . . .  IFr2,286 
Saw swage, A.Wiley ................................ 182,395 
Screw-threading attachmenL, Strayer & Webber. 182,491 
Scroll sawing machine, W. D. Herschel. ........ 182,438 
Seed planter, J. P. Kefauver ...................... 182,451 
Sewing machine, boot, J. Cutlan . . . . . . . . . . . . . . . • . .  182,420 
Shirt, T. Green ..... ................................ 182,313 
Shot, apparatus for selecting, R. Poole ........... 182,328 
Shot-polishing machine, R. Poole ................. 182,329 
Signal attachment, C. Hoffman .................... 182,364 
Sink strainer, S. Porter ............................. 182,472 
Spark arrester for stove pipes. H. W. King ........ 182,370 
Spinnlng or twisting frame, Chandlee et al ....... 182,300 
Spokeshave, G. D. Mo.her ................. ....... 182,320 
Spring punch, leather, etc., O. B. Crane ......... 182,306 
Stalk puller, R. D. Brown .......................... 182,350 
Steam governor, J. K. True ....................... 182,391 
Steam. utilizIng exhaust, J. Downes .............. 182,424 
Steel wires, making straight, W. H. Paine ....... 182,510 
Stem-winding device, watch, A. Troller .......... 182,!92 
Stonc-dressing machine, 1. Wnitcomu ... ........ 182,501 
Stone sawmill, D. E. Stearns ...................... 182,490 
Straw cutter, K. Franzmann .... .................. 182,430 
Sugar mill, J. Mallon ................................ 18�, 377 
Swing, J. F. ,Johnson .......................... .... 182,317 
SWinging cradle, T. J. W. Robertson ............. 182,480 
Thill lug, T. Barrett ................................ 182,401 
Tonic vreparation, W. Turner ..................... 182,294 
Tool holder, C. C. Bergh ........................... 182,344 
Trace hook, T. J. Hubbell ......................... 182,316 
Turbine water wheel, B. M. Majllton ............. 182,458 
Turbine water wheel, D. S. Walsh ................ 182,296 
Twist drills, making, W. A. Ives .................. 182,446 
Type writer, S. T. Hyder ........................... 182,289 
Type writer, Shole. & Schwalback ................ 182,511 
Valve coupling pipe, D. W. Magee ... ............ 182,376 
Vehicle platfom spring, J. E. Sherfey • . . . . . . . . . . . .  182,488 
Vehicle spring, S. N. Bett •......................... 182,267 
Vehicle top, G. R. 1[cCrea ..................... .... 182,281 
Veneers, cutting for barrels, J. A. Waterman ... 182,499 
Ventilating attachment, C. C. Sankey ............ 182,484 
Vise, G. E. Chamberlin ............................. 182,412 
Wall bracket, J. P. & A. A. Fielding ............. Ib2,311 
Wardrobe bedstead, S. N. Newcomb ............. 182,465 
Watch balance, A. F. Curpen ...................... 182,358 
Watch case spring, N. J. Feltx .................... 182,360 
Water closet, G. Jennings ......................... 182,447 
Water closet handle, J. S. Delehanty ............. 182,307 
Water closet valve, White & Kupferlc ............ 182,502 
Water fowl, catching, J. Forbes, Jr .............. 12,4288 
Water meter, A. W. Pocock ....................... 182,471 
Weeding and transplanting, J. M. Jones .......... 184,367 
Wheel cultivator, W. P. Hubbard ................ 182,443 
Windmill, .11. J. Covell ............................. 182,271 
Windmill, E. WIIUam •.............................. 182,394 
Windmills, regulating, D. Turnbull ............... 186,393 

DESIGNS PATENTED. 
9,496.-TRlfNKS.-A. Campfield, Newark, N. J. 
9,497.-ALTO-RELIEVO.-B. Cooltdge, Lawrence, Mass. 
9. 49B.-TwINK HOLDER.-'V. Griscom, Reading, Po.. 
9, 499.-TYPEs.-J . GUldenstein, Roselle, K. J. 
9,500.-CARPETS.-E. Guiraud, New York city. 

(A copy of any one of the above patent. may be had by 
remitting one doUar to MUNN & Co., 57 Park Row, New 
York city. 

SCHEDULE OF PATENT FEES. 
On each Caveat . .. . . . . ..... . . . . ....... . • . • ... ......... 810 
On each Trade mark .................................... 8� 
On 1I11ng each applloatlon for a Patent (17 yearo)., ... 813 
On I •• ulng each original Patent .................. ...... 8�0 

On appeal to Examlner.-In-Chlef ...................... 810 
On appeal to Comml •• loner of Patent • ...•............ 8�0 

On application for Rel •• ue .............................. 830 
On tiling a m.clalmer ................................... 810 
On an appllcatlonfor De.lgnS)S yearo) . • ..•... . . . . . .  810 
On application for De.lgn (7 year.) .................... 813 
On application for Design (14yearol ................... 830 

THE VALIDITY OF PATENTS, 
We recommend to every person who Is 

about to purchase a patent, or about to com
mence the manufacture of any article under a 
license, to have the patent carefully examined 
by a competent party, and to have a research 
made In the Patent 01llce to see what the condi
tion of the art was when the patent was 188ued. 
He should also see that the claims are so worded 
as to cover all the Inventor was entitled to when 
his patent was Issued; and It Is stlll more e!!!len
tlal that he be Informed whether It Is an Infringe 
ment on some other existing patent. Parties desir
ing to have such searches made can have them done 
through the Scientific American Patent Agency, 
by giving the date of the patent and stating the 
nature of the Information desired. For further 
information, address MUNN & CO., 

37 PARK Row, New York 

Jti,utifit !m,ritIlU. 
Inside Pall'e, each InlHlrtton - - - 73 cent .. a ltnt!. 
Back Pall'e. each insertion - - - 81.00 a Une. 

fi}ngra�ings may head acl�erti8ements at the same rate 

per /tne, by measurement, as the letter press. Ad�er· 

ti8eme1US must be rec&vecl at pub/tcatron ojJlee as earlY 

as Priday 'morning to appear In nezt iS8ue 

Founded by Mathew Carey, 
J 7715. 

BAIRD'S 

Our new and enlarged CATALOGUE OF PRACTICAL AND 

�1:��:'ur������iiTs�lI���:'. 8vo.-sent free to any one 

lr" A Select LI.t of Book. on Metals, Metallurgy, 
�:��:;�
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of a Ch01ce Collection of Practical, Sc1enttftc.and Econ
omic Books, with prices, sent free upon application. 

HENRY CAREY BAIR D & CO., 
INDUSTRIAL PUBLISHERS, BOOKSELLERS AND I:MPORTERS, 

810 Walnut Street, PhiladelphIa. $3 WATCHES. Cheapest In the known 
world. Sampl.",atch and outfit/ree to Agent .. 
Forler_address COULTER.\< CO .. Chicago 

LEHIGH EMERY WHEELS. 
Send today for circular. 

L. V. E. W. CO., Welssport, Pa. 

'FILiERED. LUBRICATING OIL 
PURE NATURAL AND UNAOULTERATlO , SEND.$ 8'!!l fOR BBc OF 47 G?l 5 

I JAS M BINGHAM 
OIL CIT y f'A 

MANUFACTURER S AND PATENTEES hav
in� useful articles, suitable for the Hardware Trade, 
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Small .ample. may be sent, .ame to be returned If de.lrea. 
$55 ¢ !ll!77 a Week t o  Agent •. Sample. FREE. 

� 'II' P. O. VICKERY, Augu.ta, l1alne. 

Engraving on Wood, 
in all its Branches. 28 years of practical experience. 
See Specimen. of Engraving In thl. paper. 
_____ R. _ _ S._BROSS' 14 & 16 Ann St., New York. 

Partner Wanted or For Sale. 
The most economical Sectional BoUer ever invented; 

162 H. P. obtained from a 65H. P. Boiler. Would like 
�1I�

o
:e'!l. 

a £g:r..�:�J(;. ttb��Xn61��'kd���ui�lto:��ler, or 

TO ELECTRWl'.fc'W:.rk�\''PLERS, AND 
BATTERIES, CHEMICALS, AND MATERIALS In 

• et. or .Ingle, with Books of In.tructlon for Nickel, 
Gold, and Silver Plating. THOMAS HALL, Manufac
turing Electrician, 19 Bromfield Street, BOflton, Mass 
IIIu.trated Catalogue .ent free. 

GEORGE C. HICKS & CO., 
Baltimore, Md. 

CLAY RETORTS, TILES, FIRE BRICKS, &c. rr Terra Cotta Pipe. of._a _lI _s_lz_ e_ s_. _______ _ 

STEAM PUMPS. REVER SIB LE 
FIRST PRIZES, VIENNA, PARIS, NEW YORK, HOISTING ENGINE BALTIMORE, BOSTON. 

Send for circular of recen�atented lmprovement.. FO R ALL P UR P O  S E S .  
THE NOR ALfo���:���SConn. IF .:;rI�l'fE�WE�:b 'l'F�;�'c"J'� f���:'Ws� .... y 

� £I T'" OTIS' M:�hi:��Y. :.... t V ,� OTIS, BROS. & CO. o � • No. 348 BROADWAY, "ElY :lOHK 
1f •• " ,II,II.II''''''' ' 

I UThe best wheel we have ever had. 
• .................... Y The Lehillh Gives our .awer perfect .atl.fac-� ""i " Emery Wheel. tion." HARRISBURG CAR CO. 

Small Tool. of all kind.; al.o GEAR WHEELS, part. LEHIGH VALLEY EMERY WHEEL CO., 
of MODELS, and material. of all kind.. Ca.tlng. of Wel •• port. Pa. 
�'8?��a?W&
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FOR SALE-VAL U ABLE PATENT RIGH T S  
of 8 Safety Screw Steam Platform Elevator and of a 

Bosom Starching Machine for Steam Laundries. Can be 
een at the United States Int.ernational }I�X positlOn. Also, 

one third interest in Pfautz' s Steel Truss Extension or 
\::nJV�W�fJ'ER�·lM�M3������';;�'.�'j,'h'iI:�eIPhl", Pa. 

lind! Addre •• ,wlth .tamp, E. C. ABBEY, Buffalo, N.Y . 

The H a A 0 LEV 
PORTABLE STEAM ENGINE . 

WITH AUTDMATICAL CUT-Off REGULATOR 
AND BALANCED VALVE. 

THE BEST:� MOST ECONOMICAL ENGINE MADE 
SEN£) FOR C/RCI./L.A/? 

Th.J.C.HOADlEYCO.lAWRENCE, MASS. 
STATE WHERE YOU SAW THIS. 

STEAM ENGINES FOR SALE. 
1���i�;��lfc"

I
!����J

e
'Ie�'ifc�

r
J
or

rTc��� �n�fs;':O, ��� f4XIA (sawm111), one 12x[4, one llX�, one IOx24, oue 9,,�, 
one 7x16, one 5x10 on legs, one 8x12, portable one 8x16. 

��;.\�;;'s �?i:;
I
��J �lntatol

l
t·�Il��: er�mY .. f:;,w fu�l:g 

specifications and estimates tor all kinds of rope and bagging machinery. Send for descriptive circular and price. Addre.. J. C. TODD. 
10 Barelay St., New York,or PateTllon. N.J. 

THE BEST 
GOLD PENS 

ATe manufactured by.TOHN HOLL.A.ND, No. 19 West Fourth 

:'L.���!Cl�a�t;la:Jc aarJ�:a��e88:et .l�c:re .:1:;°:: 
the old et,..le. Send roc lllustrated price list. 

New York Agency 100 Nassan Street. 
SPARE THE CROTON & SAVE THE coST:'" 

T�Jrl',;�n���
E

l'd�e'�:':twirJ
l
k'R'3',��¥'��w�� Driven or Tube Wells elty Turning Mills, Monroeton, Bradford Co., Po.. 

fHICTION CLUTCHES 
-0wANO ELEVATORS. 
VOLNEY W. rv1ASCN &CO.PROV.R.I 
At Centennial Exhibition, Machinery Hall, D .  9,66. 

Also atentrance to Pump An:.:n_e_x_. ________ _ 

ELECTRIC BEL L S, $3.50 T O  $6.- AMATEUR 
Telegrayh Outllt., $4. Sent C. O. D., with privi-lege of exam nl��B���'b�a��l1��I�'i�:reid, Ma.s. 

�50°O SCREW-CUTTING FOO T  LA THES-
-II' • Foot Drill Pre.se.. Send for Circular to 

H. L. SHEPARD ('1nclnnatl, O. ----------------
EAGL E F O O T  LATHE S, 

C 
With Scroll and Circular Saw Attach
ments, Slide Rest, Tools, &c. i also Small 
Engine Lathe., Metal Hand Planer.

t 
&c. 
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�t!.����IS�escrl�: 

!�� ���J1i��ok���e:�r!t:or theA1o-
WM. L. CHASE & CO. 

95 & III Liberty St. New York . 

Pond's Tools. 

furnished to large conBumer. of Croton and Ridgewood 
Water, WM. D. ANDHEW8& BHO. ,414 WaterSt.,N.Y. 
who control the patent for Green's AmerIcan Driven We11. 

H ARV AR D U N IVERSIT Y DENTAL 
SCHOOL. The next year of this school begins under the new plan Sept. 28, 1876, and ends June 27, 1877 ... wltb a rece •• of one week at Chrlstma. and another in �-ebruary. The teaching 1s consecutive tbrough a course of two years. the instruction of one year not 

�J'J�f!�!f;�it
d 
t\:'a�b�f Dt1X; ;ll�:;a�� ��d1�i ��r.��

e
i�� by the same Professors. By this plan, the amount ot Instrudlon given 18dou1.>le that of any other Btrletlyden, 

frJ:,
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n
(jlfi��E�\t le��:��Tr�-mont Street. Boston, Ma •• 

A
NEW DEPARTURE. �1�1'j 
to travel and sell our Old Sllrt Staple MA�{TF ACTURF.S. 
To dealers: no peddling. $15 PEn. MONTH, Hotel and 
Traveling Expenses paid. Apply by letter or in person 
to S. A. GRANT k CO •• 2. 4, 6 k 8 Home St., CI1I'CUOIATt, O. 

-------_ .... ---------
ARMSTHONG'S HEATER, FILTER, 

AND LIME EXT HAC TOR combines the 
greater efficacy in heating, condensing, 
and filtering impure water. It removes and prevents scales by supplying HOilers 
wit�ure water. Wili save its cost in fll�l 
��ler� 0��h����1��' 

�
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�i
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BIG PAY to sell our RUBBER .t'RINTING hTAMP8. WAN TED-The Public to know where to Term.free. TAYLOR & Go.,Cleveland,U. purchase the best Cellar Hoist or Elevator tor 
lowering and raising goods in and out of cellars. Ad-
dre.. W. A. MIDDLETON, Harrl.burg, Pa. 
WANTED-Good responsible parties to manu

facture on royalty an improved Grate Bar, pat
ented Sept. 19, 1876; makes steam easier, with less fuel, 
lesalabor, less time; do not warp. are less weight, more 
durable, more draught, and superior to other grate bars. 
Call be made and .old with big proUts, cheaper thau the 
�i��.
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Latest Improvelnenl. 
DOll ble Treadle I in eluding one 

doz. Sawo, thirty Inimitable Fret 
Sawing Patterns & Prepared Wood 
to the value of $4. A new device 
��r:�����! �\t':�'c���i�

r fu�:��a 
Screwdriver. SpeedBOOstrokesper 
minute. Saw. 1� In. thick. Price, 
complete, cased and delivered on 
b
�\rlr.'E·M���Ui¥k'1.m�ill��-Jlfh 

copper Boner .to drive light Lathes 
Scroll Saw., &c. 100 Scroll W.ort<; 
De.�� �':I��e��:i:I�� ;�a�p. 

ur Saw only, without Attachment.,� .. �9c:.�00:_:.=;_--
I RO

Ne 
P
Wr¥h�:t�

H
���sM�f�;.�W:r�.rer, Ma ••. $250 A mONTB.--Agenl;m W&nteQ" eve� 

whereQ Bue1nes8 honorable and ftrll 
cla.. P .. rtlculars sent free, AddreOG �P:,::-.==B�L�A.=-·='ic::::-s.,DBLLt &'00., 

Worce8ter. Ma88 •• 

Manufacturer. of the Blal.dellPatent Upright Drill. and 
other first-class Mach!nist's Tools. 

Wood-Working Machinery, 

SHA F TS PU LLEYS HANGERS 
COUPLlNGS·ETC. 

In Stock, and for Sale by 
WILLIAM SELLERS & co., 

PhilAdelphia, and 79 Liberty St., New York. 
Price 1I0to and pamphlets on application. 

UPRIGHT BORING MACHINES. 
�t�wPp�g:i�JW�e���e��1����, Pa�:

I
�fi��"lINltb.

and 
179 E. Front Street, Clnclnnatl,O. 

YALE 
IRON WORKS, 

" New Haven, Conn., 
Builders of the YALE VERTICAL, 
the be8t and most Economical, 
eitherforland or marine use; also 
HORIZONTALS, with or without 

Rider Cut-off. 
L TOOLS made to order, 

price. that defy competl-
. Send for Circular. 

A
LCOTT LATHES,for Broom, Rake and Hoe Handle. 

S. C. HILLS, 51 Cortlandt St., N. Y 

ROSE-BUDS IN WINTER 
Bit'cmg Pot BOM., specially �pttred for fallP.1anting Rl!d 

quickbloom\gen.t safely by mall, I d Ifive splendId 
varieties,allIabeled,f'&P.1 . 2.�! If)do. 
��h��i�!�I�;' $4. ! .miu�

r
-:o c

en
i.': 

eve1'1 dollar's wort or ourneW GU!flE 
TO ROSE-CU and choo.e from 2!el" 300 finest sorts. Address TH DINGEE.I; CONARD (lO;' 
RoSE-GBO'WEB8. West Grove.Ohester 00 •• Pa. 

Co LD"'''ROLl ED 
.S;HAFTING. 
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BLAKE'S PATEN T 

Stone and Ore Breaker 
Grn.ne. ail nard and Brittle Sub.tance. to 

required size. A Iso, any kind of 
for ROADS and for CONCRETE, &c. 

BLAKE G
:"�lfr!l.0c�nn. 

FINE T OOLS AN D FOOT LATHES. 
Screw cutting and plain Foot Lathes. II Eureka" Foot 
Lathe, $15; Ta!,s and Dies, Twl.t Dr1l1., Chucks, Scroll 
Saws, Stubs' 1'ools and Steel. Send for com�ete illus4 
trated Catalogue. 

16 G';��:f��.� B�li;m�:"�Md. 

D��r�!';,I Dr:;; o�re��foS' 
$7.50 EACH-TO CLOSE 

POST & CO., Cincinnati, Ohio. 
�E E��MEL 

in FINE JET BlACK"ver,)' varletyofturned woodwork pal'ts of nl achlneol'y;cA5t1ng-s .tin Will'! ilnd otheor metal 
",a, k ENAMELED JET GOODS .in wo

'
od ormetol. m.d. to a,·de. 

AM[RIC"W ENaME'lCD.IlW."REN STPftOVIOENCE. R, I. 

The Lehigh Emery Wheel 
has given n�e entire satisfaction, doingasmuch work in 
r:�i��!¥:; :�t��l ci'o���

l gl tr����J�;r��t:�e��7�'e:�� 
long. SUP'T ROYERS FORD IRON FOUNDRY. Pa. 

LEHIGH VALLEY EMERY WHEEL CO., Weissport, Po.. 

Steel Castings, 
From )4 to 10,000 lb •. weight. An Invaluable .ub.tltute 
for expensive forgings, or for malleable iron castings re-
�
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LIN A STREET, PHILADELPHIA, P A. 

WHIPPLE'S 
Patent Door Knob. 

Awarded a Bronze Medal at the American In.tltute Fall' 

I�:;�s;:tIig �t
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thing yet Invented for tile pu OS" BBlt obviate. the U80 
of Bide .cr can be rer,ulated to Buit 
any tblCkn��� 
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Welt or WI (''lIamberaSt.,.N. Y. 
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