
(27) J. F. R. says: I am building an icebox 
8 feet deep, 8 feet high, and 5 feet wide, ice being 
snspended in a grate. There is an air chambcr inch
es wide all ronnd it. Is ventilation necessary ? 
A. A certain amonnt of ventilation is necessary. 

We would suggest an opening 3 inches in diameter 
upon one side at the bottom, and r. like opening 
upon the opposi te side at the top, these openings 
should be covered with wire cloth. The openings 
should commnnicate with the interior and not 
with the 2)nch space. 

(28) D. P. W. asks: If a tuba mirabili1l stop 
in an organ be weighted 18 inches water gage pres
snre of wind, what willlle the relative pressnre on 
a steam gage? A. Abont 0'65 lb. per sqnare inch . 

(29) A. C. C. asks: Does the friction increase 
with the diameter of the jonrnal, the weight and 
the velocity remaining oonstant? A. Under these 
circnmstances the friction wonld not vary. 

(30) J. E. D. asks: 1. Will quicksilver reo 
move the lead from gun barrels? A. Yes, bnt the 
black lead (carbon) and oil with which the bnllets 
are covered, and the percentage of arsenic witb 
which the metal is alloyed, often renders this 
method nnsnccessfuL 2. If so, how can the lead 
be separated from the qnicksilver so that the lat
ter can be nsed again? A. Heat the alloy in 9 
snitable iron retort, the beak of which, or its can· 
nection, mnst dip beneath the surface of a qnan· 
tity of water. The mercnry will distil over and 
tlOndense beneath the water, while the lead will reo 
main behind. 

(31) J. S. O. sa.ys: The generally accepted 
theory of intermittent springs is tha.t a. ca.vity in 
the ea.rth has two wa.ter cha.nnels, one lea.ding in
to it, the other ant, the former being the smaller, 
as in the engra.ving, which represents the section 
of a.n intermittent spring. Let A be tbe outlet, 2 

inches in diameter, and B the inlet. If water lIows 
in through this channel, it will rise to the level, C. 
and instead of filling the channel, A, which is ne
cess'1ry to create a siphon, It will fiow ant in a 
steady stream as long as water fiows in at B. Cao 
any one give another theory to take the place of 
the long accepted bnt evidently incorrect one? 
A. In accounts of several intermittent springs 
which we have seen, it is stated that the water first 
issnes with great velocity, and runs for some time 
with a continually decreasing velocity. It wonld 
not be difficult, therefore, to believe that the cav
ern might be so supplied as to be full at timep,the 
snpply being sometimes greater than the discharge 
and sometimes less. Perhaps some of onr readers 
have devoted more attention to the snbject than 
we have, and will send ns their views. 

(32) W. F. T. asks: 1 How high will an hy
dranllc ram raise water? A. In general, it shonld 
not be more than 15 times the head nnder which 
the ram works. 2. If I attempt to raise all the 
water that rnns from my spring with an hydranlic 
ram, what proportion of the water will the ram 
raise? A. It may raise from � to lo the whole 
amonnt. 3. Can an hydranlic ram of any size be 
made to work, or is there a limit to the size at 
which it can be made to operate successfully t A. 
As a general thing, the size of a ram is approxi
mately fixed by the conditions nnder which it has 
to work. Yon will find the whole matter fully 
explained on p. 259, vol. 31. 

(33) B. W. S. says: The head of a horse 
rake, being green when mannfactnred,has warped 
in drying. How can I remedy the defect? A. 
Possibly by steaming the wood, and secnring it in 
the proper position, yon may give it the original 
shape. 

(34) M. W. H. asks: At what angle should 
a rille be held to throw a ball to the greatest dis
tance over level gronnd ? A. A general valne 
wonld be difficnlt to ascertain. In practice, the 
angle will probably be between 30° and 40°. 

Can a horse do more work walking at 30 or at 60 
yards per minnte, in both cases pnlling his best for 
the space of one minnte? A. He conld probably 
do more, for a short time, at the greater speed. 

What steam pressnre wonld a vat (made of 
grooved and matched 2 inch oak plank, of 10 feet 
hight and 8 feet diameter, snstain, being bound 
with nine � x 2 inches iron hoops? A. Between 
30 and 40 Ibs. per sqnare inch. 

(85) R. H.-If, as we understand you, the 
thrashing machine runs with snfficient steadiness 
at present, we do not see that any advantage 
wonld be derived b'y nSing a heavier cylinder. 

(36) C. W. C. asks: 1. Is a screw stea.mer, 
of 1,000 horse power, faster or slowertha n a  side 
wheeler of the same power? A. In still water 
the screw would have no great advantage; but in 
the case of adverse winds and heavy seas, its su
periOrity over the side wheel is very decided. 2. 
Is a two-bladed screw more powerful than one 
with more blades, other things being equal? A. 
Experiments seem to show that screws with two 
blades are not as efficient as those having three or 
fonr, other things being eqnal. 

(37) I .  J. H. asks: Can I cover steel-pointed 
poles with any preparation that will prevent their 
attracting lightning? I want to nse those I have 
to make a garden fence, bnt am half afraid to do 
so. A. Metals do not attract lightning. The idea 
that they do is a popnlar delnsion. 

(38) F. A. S. asks: Can you inform me what 
Is the best contrivance for grinding mmters in a 
lath e? A. A revolving emery wheel. 

j' titutifit �tutritau. 
(39) F. N. W. asks: In connecting a tank in 

the top of a bnilding with the standpipe from 
the pnmp, will there be any di1ference in the pres
sure on the pipe whether it be connected at the 
bottom or at the top of the tank? A. If the tank 
is kept full, there will be no difference. This also 
answers S. F.'s plnmbing qnestion. 

(40) S. C. says: I offer the following as an 
easy method of dividing circles. In a giVEn circle 
(Fig. 1) divide the diameter, A B, into as many 
equal parts as you wish the IIgure to have sides; 

erect the perpendicular; 0 H, divide the raJiu! 
in to 4 equal parts, and set 01f 3 of these parts from 
Y to H; draw lines from H to each division on 
diameter, and produce them to cut the circumfQr
ence. Join any two of the points by a chord, and 
it will be the side of required polygon. When the 
polygon is to have an even number of sides, divide 
dIameter in half the number and draw from H 
through each division. Join any two points·where 
they cut the Circumference, and the chord so 
drawn will be the side. To do the same (Fig. 2) 
when each side is to be a definite length: Divide 

3800 by tbe number of Bides in polygolJ, deductthe 

quotient from liiOo, the remainder will be tbe I um
d e r o f degrees in each polygon; a t t h e poir,t�, A 
and B, one inch or whatever length yon wish for a 
side apart make the angles, 0 A B or 0 B A, each 
eqnal to half the angle of the polygon; from 0 as 
a center,with 0 A or 0 B as radim,describea Circle, 
in which place A n continually. 

(41) M D. asks: C.n you inform me what 
colors or combinations of ingredients I mnst nBe 
to prodnce a silver color, like silver leaf, on 
leather? A. Try the bisnlphide of tin. ,Apply 
with a hot iron. 

(42) W. C. asks: Will dry steam, taken 
from a generator, at 100 Ibs. pressure, paBBing into 
water in a closed boiler, the blow-01f valve being 
set at 801bs., evaporate that water,orwill the steam 
from generator condense and increase the qnan
tity in closed boiler? A. After the water Is 
heated np to the temperature dne to the pressnre, 
the steam would merely escape throngh the blow
o:tlvalve. 

(43) S. S. H. says: 1. I have a window, the 
head of which is circnlar,and the inside casing is on 
the splay. Is there a rnle by which I conld CUt 
ant a board to bend aronnd it, and make the 
marks across it so that I can saw-kerf it? A. We 
presnme yon have reference to the splayed soffit 
of yonr jamb instead of the caSing. Let A B be 
the width and splay of the jamb, and CD a line 
drawn throngh the middle of the window, at right 

angles to the direction of the waU. Prolong A B 
to intersect C D at D. With D A for radins, draw 
the are, A F, andw1thD B forradiusdraw the are, 
B E. With G H for radius, draw the semicircle, 
H C A. Make H I and A leach eqnal to H A,and 
from I, throngh A and throngh H, draw the lines, 
I J and I K. Make A F eqnal to J K, and join F 
and D. Then A F E B  will be the shape of the sof
fit reqnired. 2. What is . a transom? Is it what is 
called the fanlight over the door, or is it the rail 
across the head of the door? A. The latter. 

(44) F. S. B. Bsks: Please give me a recipe 
for cleaning white rnbber coats. A. Try rnbbing 
the coat with a little benZine, bnt do not allow it 
to remain too long in contact with the rnbber. 
Yon fail to state with what the material has be
come stained. 

(45) I. H. W., of Ouchy, Switzerland, says: 
Why is it that many (perhaps all) liqnids will per
colate more rapidly throngh two than one thick
ness of filtering paper? My theory is that, with 
one thickness, the paper, becoming saturated, ad
heres to the fnnneisides, and checks the circnla
tion of air, whereas, when two thicknesses are 
nsed, a circnlation is established between the pa
pers themselves. Am I correct? A. Yes. 

(46) C. F. M. asks: What is the ptrongest 
and best kind of alkali for bleaching oil? A. Use 
a strong solntion of canstic potassa or soda in 
water. 

(47) M. Bsks: What is a good plan for com
preSSing air on a small scale? A. Try a small air 
pnmp or bellows. 

(48) W. B. W. asks: Wh�t acid will do to 
bite IIgnres, etc., in mica? A. Try a mixtnre of 
strong Snlphuric and hydrollnoric acid. 

(49) W. L. asks: In casting gun metal or 
hard brass npon a smooth iron snrface, or chill, 
what is the best coating or parting to pnt on the 
iron in order that the gun metal may form a 
timooth surface in close contact to the iron, with
ant any blow holes? A. Use plnmbago for a part
ing and dry the mold. 

MINRRALB, BTO.-Bpecimens have been 1, 
.;eivedfrom the following correspondents, an 

oxamined, with the results stated: 

F. W. R.-It is decomposed granite, and the 
shining soole9 are small pieces of weathered mica. 
-H. A. B. Jr.-You are mistaken in snpposing the 
speCimen is an are. It is composed of qnartz, 
mica, and the black portion of hornblende, which 
is.a silicate of alumina, lime, Q(e , and some oxide 
of iron.-A. W. 8.-No. 1 is silex, alumina, and a 
smaU percentage of hydrated oxide of iron. No.2 
is earth containing scales of mica. No.3 is silex 
and ()xlde of iron. No. 4 is silicate of alumina 
with oxide of iron. The percentage is so small 
that they are not to be considered as iron ores.
T. L.'-No. 1 is graphite (black lead). No. 2 is 
mostly iron pyrites, bnt you shonld send a larger 
piece and have it 8ssayed.-G. C. R-It is the 
American holly (ilex opaca). The deep green fo
liegeis less glossy than that of the European holly. 
-R. W. B.-It is Epsom salts, as yon have stated. 
Toe discovery is of the greatest interest and 
valne.-B. M. R-It is a small fragment of fossil, 
with clay and oxide of iron.-G. S. M.-It consists 
meslly of silex with silica tes of lime, magnesia, 
and alumina. It is not of m nch valne. 

COIUIUNICATJONS RECEIVED. 
The Editor of tile l:lCIENTlFIC AMERICAN ac

mowledges, with much pleasure, the receipt of 
original papers and contributions upon the follow
[ng subjects : 

On Footprints in the Carboniferons Sandstone 
ByJ. L.G. 

On a Day's Work. By E. L. 
On Saving Life. By M. P. 
On Snpply and Demand. By W. L. 
On the Newfonndland Railway. By H. A. C. 

On Machinery and Labor. ByW. P. 
On Type-Setting Machines. By T. E. A. 

Also inquiries and answers from the following: 
J. P. B.-P. D.-A. H. L.-W. T. H.-R. L. D.-B. B. 
-F.H. W.-O. N. S.-B. B.-W. A. :R.-W. S. T.
W. E.F.-H.-W. S. G. 

HINTS TO CORRESPONDENTS. 
C orrespondents whose inquiries faU to appeal 

should iepeat them. If not then published, they 
may conclude that, for g ood reasons,the Editol 
declines them. The address of the writer should 
always,lie given. 

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

HundredS of inQuiriesanaloirOus to the followtnll 
are sent: "Who makes tonghened glass? Who 
sells machinery for mannfacturing starch? Who 

. sells incnbators' Who sells hydranlic rams? 
Who makes the machines nsed in the manufac
tnre of friction matches?" All snch personal 
inquiries are printed, as will be observed,ln the col
umn of "Business and Personal," which is specially 
set apart for that purpose, subject to the charge 
mentioned at the head of that column. Almost 
a 'Y desired !information C&Il in this way be ex
t editiousIy obtained. 

[OF F ICIAL.] 

INDEX OF INVENTIONS 
FOBWHIOB 

Letters Patent of the United States 'Were 
Granted In the Week Endlnc 

March 28, 1876, 
AND EACH BEA RING THAT DATE. 

[Those marked (rl are reissued patents.1 

A complete copy of any patent In the annexed Hst, 
L.cludlng both the specillcation and draw:ngs, w!ll be 
furnished from this omce for one dollar. In ordering, 
please state the number and date of the p'tent desired 
and remit to Munn & Co ., 87 Park Row. New York city. 

Animal poke, H. Ames............. ...... . .... 175,284 
Annnnclator, elevator, J; R. Creighton ........ . .. 175,338 
Annuncta.tor, pneumatIc, 'D. Morris ................ 175,486 

Anv!lbed, A. Hitchcock ................. ........... 175,28' 
Apr n J. MaJonzo . ... . ...... .. .. .. . ... ....... . .... . 175,362 
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Armpit shield, n. D. Lockwood (r)....... ....... 7,01 3 
Auger, W. H. C. Smith ..... ................ . . .. .. .. 17r,,384 
Auger, earth, O. Rust . ... . .... ........ .. ....... 175,303 

Bale tie, W. Carson ........ ... ....... .............. 175,334 

Bale tie, J. Thayer........... .... ............ ...... 175,546 

Barrel washer, A. Zoller. ....... .. .. ............ 175,403 
Barrels, drip pan for, D. M. Haight ........ ........ 175,245 
Bed bottom, 8mldt & Hupfeld ......... ...... ...... 115,515 
Bed bottom, spring, S. P. Ham!iton ... .... . ... ... 175,45 
Bed bottom, spring, Smidt & Hupfeld .............. J75,516 

Bee hive, A. McQueen ............. ............. ..... 175,48� 
Belt fastenlng, A. D. Power ......... ... ............. 175,299 
Belt gearing, C. Underwood ........................ 175,529 
Belting, J. Neumann ............. . . ...... ... ........ 175,373 
Billiard register, Lipman & Schroeter .. .. ..... .... 175,471 
Billiard register, J. F. M!ller . . ....... ......... . . . .  175,295 
B!lliard table, H. Pottln ......... ........ ....... . .  175,495 
Binder, temporary, B. J. Becl< ... ............ . ... 175,328 
Boller Injector, steam. W. T. Messinger...... ... 175,294 
Boilers. furn.ce for steam, J. Q. C. Searle . .. .. ... 175,510 
Bolt blanks, machlue for sawing, G. B. H!II ... . ... 175.460 
Book, scrap, B. J. Beck . . • . •••••.• ••••.••• . • .• . . • •  175,327 
Boot and shoe, A. Burke . ...... ........ .. .... .. .... 175,237 
Boot and shoe, R. S. Manning .......... ............ 175,476 
Boot-burnishing machine, G. E. Burgess . . .. .. . .  175,332 
Boot heels, llnlshlng, C. E. Ramlose .............. 175,497 
Boot·nallIng machine, McKay & Falrlleld (r) ,.... 7,014 
Boot and shoe seam, C. F. GJanv!lle ............... 175,278 

Breakwater, J. G. Bruggeman ........... .......... 175,270 
Bronzing machine, F. J. Emmerich ........ ...... 175,440 
Buckle. reversible, Wallace, Furness, & Wales .. 175,310 
Buckle, harness, W. G. Bunker ..................... 175,415 
Bung extractor, W. Heinie .... .. .... .... . ....... . 175,351 
Burial cases. etc., preserving, A. T. Bleyley .. ... 175,829 
Burner rellector, gas. W. H. R. Toye ... ...... ..... 115,527 
Can·llll!nl( apparatus, Merr!ll & Soule ............. 175,371 
Canal boats, propell!ng, Dolch & Haydn . . . . . . . . . • .  175,436 
Canister, E. Norton ............. ...... ....... ....... 175,374 
Car axle journal box, W. M. W.tson ............ .. 1,5,534 
Car brake. Bennett & Gangwer .. .......... . . ..... 175,410 
C.r coupllllg, G. W. Burnett ... .... . ............. .. 175,271 
C.rcoupllng, J. H. Lands ......... ......... .... . . 175,358 
Car coupl!ng, D. J. Martin ... ... ...... .... ..... ... 175,479 
Car coupling, R. D. Thomson ...................... 175,525 
Car coupllng. B. W. Thurman ........ .. ... . . . ..... 175,524 
Car pusher, C. A. R. L. Verglnllls ................. 175,309 
Car truck and wheel, P. Banning .. . ... .......... . 175,266 

Carpet, C A. Read ... . .................... .......... 175.499 
Carpet stretcher, W. S. Haml1n .... .......... ..... 175,450 
Carriage, ch!ld's, C, H. Wentworth.............. 175,538 
Carriage rug and pocket, combined, J. Mllwain .. 175,2,2 

Carriage top, E. M.rsh .. .. . .. .. .... .. .... .. .. ... 175,363 
Carriage top, folding, C. W. Blackman ............ 175.412 
Carrioges, vent!latlng, E. Marsh ........... ...... .. 175,364 
Cartridge, metall!c. J. Merwin ............ ........ 175,293 
Cartridge shells, loading, C. W. Parks . .......... 175,490 
Cartrldl(e, shot, T. Wilkinson ......... . .......... . 175,400 
Chair fan, rocking, L. A. Winters ................. 175,31 7 
Chalr,opera, W. Hyland .. ...... .. . . ... .. .. ... .. .. . 175,352 
Chair, t!ltlng, A. S. Cushing ........................ 1 75,340 
Ch!ll for mold boards, G. K. Smith . .. ....... ... J75,261 
Churn, W. H. Conver .... .......................... 175,429 
Churn, R. Evans........ ........ ..... .... ... .. 175,441 
Churn, E. W. Snephard.... . ...................... 175,383 
Clasp, Church and Eames . ... ......... .. . .......... 1 75,239 
Clocks, I!l(htlng alarm, F. Fischieln ............... 175,344 
Clothes pin, S. W. Derham .. ............. .......... 175,434 
Clothes pin, J. H. Marshall .... ............... . ... 175,478 
Clothes pounder, F. G. Clarke ............. .. ..... 17:;,2,0 
Clutch device. Wheeler and House ....... . ....... 175,313 
Clutrh. friction, E. F. WlIl1ams ........ ........... 175.401 
Coal hod. N. Hawkins ............... .. ... .......... 175.247 
Colfee pot, M. H. Curtis .......... .................. 175.339 
Cooker, steam, F. J. Shinn ............. .... ........ 175,513 
Cooler and strainer. m!lk, C. Welnels ............. 175,391 

Cooler, liquid, J. Downing .... ........ ....... ..... 175,3.3 
Cooler, m!lk, .J. B. Marquis .... .. ............... 175,480 
Cotton batting, folding, C. H. Prescott .. .... . . .. 17';,255 
Cotton gin. O. W. Massey ......... .. ..... ......... 175,481 

Cows, stock for m!lk, J. Page.... .. ............ 175,377 
Cultivator, A. B. Reeves.... .. ...... .. ....... 175,256 
Cultivator, L. P. Thompson .... . ... .... .. .. ........ 175,392 
Curtain llxture, M. Haughey . ... ............ ....... 175,349 
Damper, G. Merr!ll......... .. .................... 175.372 
Dental rubber dam puoch, Rlx and Smith ... ... . 175,505 

Desks, F. J. Rennekamp ........... ..... ........... 175,379 
Dlamond·cuttlng machine, H. D. Stover .......... 115,390 
DI.monds,etc., pol1shlng. !L D. Stover ......... . 175,262 
Ditching machine, F. L. Delfer............. . .. 1 75,275 
Door hanger, R. L. Glenn ............ ........ ..... 175,243 
Drip pan for barrels, D. M. Haigh!.. .............. 175,245 
Electrlc machlne, T, 'Y. Livingston ........ . . . . . .  175,361 
Elevator bucket, O. W. Clark (r).................. 7,020 
Elevi>tor. hydraullc, C. W. Baldwin (r)... ........ 7,019 
Englnes, expanslon joint for, H. M. Durphy . . . ... 175,276 
E qual!zer, draft,C. C. Hewitt . ....... .... .... ...... 175,455 

Equal1zer, draft, A. Meharry . .... ........ ..... .... .  175,370 

Fan, K. Robison .. ..... . . .... ..... .. . .... .. ... . . .... 175.257 
Fare register, H. Pottln ... .. . . .. ................... 175,496 
Feather renovator. A. Carbonow .. .. ... . .... ..... 175,418 
Fence, portable. Cuykendall and Kellogg ••. ..... 175,311 

F!lter, B. Schleffelln ....... ....... ................ 175,508 
Fire arm, breech·loadlng, W. R. Pape .... .. . .... 175,2 97 

Fire arm, revolving, E. T. Starr .......... .. ....... 175,518 
Flock·cuttlng knife, W. H. Swan ................. . 175,521 

Forge, port.ble, J. Bayliss ... ... .... . ; ......... .. 175,326 
Fork, carving, R. Richmond ............ .......... 175,504 
Fork, potato, R. W. Trussell ........... . . . . . . .. . . .  175,528 

Fork, weft, C. H. Warlleld ........ ........ ... ...... 175,396 
Fruit crate, S. Hughes .. ..... ............... ....... 175,464 
Fruit j.r. J. Haines .. .... .. ...... .. .......... ...... 175,244 
Furnace for pulverulent fuel, M. Perret ..... ... ,. 175,493 
Furnace for steam boilers, J. Q. C. Searle ....... 175,510 
Furnace heat regulator, A. C. Norcross .......... 175,375 
Furniture tip, Lloyd and Coogan .............. 175,472 

Game apparatus, C. Oberly ... .. ........ ....... .... .  175,254 
Gas, maklng,Weber, Herzog, and Schuessler ... . .  175,536 
Gas generator, carbonic acid, H. W. Dopp ........ 175,342 
Gas I1ghter. Faloon and Iseminger ...... .. . ....... 175,443 
Gas puriller and regulator, L. E. Fish ............. 175,445 
Gas regulator, M. Toulmln .... ....... . . . . . ........ 175,526 
Gate, autom.tlc, W. A. Baker ........... ......... 175,324 
Gear, friction, F. Simmons (r)..................... 6,022 
Glass, roll!ng plate, Cassidy. Ford. and Snead .. .. 175,419 
Gratn SCQurer, brush, H. A. Barnard .. ... .... ...... 175,406 
Grater, nutmeg, S. W. Gear .. ... .. . .. ............ 175,346 
Hame. tug and buckle, G. W. H.slam ... ...... ..... 175,4.14 
H.mmer. tack, W. C. Avery ................. ....... 175.322 
Hammers, die for maklng,H. W. Kip .. .... . ...... 175,356 

Harlles .. J, .FIscher .... .... ....... ..... ... ..... .... 175.444 
H'rness pad, E. F Beck ........... . . ........... .... 175,408 
Harvester, A. Hart, Jr .................... . . . . ..... 175,453 
Harvester, cotton, W. H. Pedrick .. ... ........ .. ... 172,491 
Harvester dropper, J. A. Coulter . . . . .............. 175,433 
Harvester rake, H. J. S!lverna!e .......... ... . . .... 175,260 
Harvester rake, E. W!lcox ............ ............. 175,315 
Heater and purUler, water, J. L. Winston ........ 175,402 
Hook, mousIng, N. E. Jobnsen .... ' ............... 175,353 
Hoop poles, splitting, G. B. Selden . ... ........... 175,304 
Horse·hltchlng device, A. E. Francis ............. 175,446 
Horse power, W. Deering (r)....................... 7,01 

Horseshoe, H. Gourdler .... .... ...... ...... ... ..... 175,34 



Ice machine, T. L. Rankin ......................... 17if,498 
Illuminating device, L. B. Gritfith ........ ........ 175,348 
Insect powder package, Gerard and Jaquith, ..... 175.418 
Jack, Ufting, D. HlItabidle ........... ............. 175,461 
Jack, Ufting, D. T. Welch .......................... 175,264 
Journal for machinery, E. BouBcay, Jr ....... .... 175,414 
Key fastener, A. W. Sperry ........................ 1�5,517 
Ladder, fireman 's, A. W1I1is ... ... .............. 175,544 
Ladder, step, G. King.................. .. ......... 175,467 
Lamp, spirit, S. S. Robinson ....................... 175,506 
Lantern, signal, G. J. Cave ......................... 175,335 
Lead traps and bends, making, T. F. Stevenson. 175,387 
Leather· skiving machine, E. B. Stimpson .... 175,389 
Lock, reversible, E. A. Kimball................... 175.354 
Locket, A. W. Pherson ....... ..................... 175,494 
Locket, D. Untermeyer ........................ 175,394 
Match spUnt, G. Hargreaves ..... , ............. ... 175,452 
Meat, preserving, H. Mege....... . . ............ 175,483 
Meter dial, water, D. C. Taylor ....... ............ 175,523 
M1I1, grinding, S. P. Webber ...................... 175,535 
Mill, grinding and gri8t� W. Sprague ....... ...... 1�5,306 
MotIon, transmitting rotary, .Bignal! et al • • • • • • • •  175,235 
Motor, spring, R. Rhett.... .. ............. ..... 175,501 
Mowing machine, W. H. Seymour . . . . . . . . . . . • . . . . .  175,511 
Nail extractor, L. D. Browne ...................... 175,331 
Needle eyes, poUshing, Wheeler et aZ .............. 175,53" 
N1'lt lock, A. W. Burllneame ................... , ... 175,238 
Nut lock, O. P. Cobb ................................ 175,427 
Organ case, G. Cook . . . . . . . . . . • . . . . . . . . . . . • . . . . . . .  175,430 
Organ reed, L. K. Fuller ................... ........ 175,447 
Organ stop action, reed, R. C. Nicholas ........... 175,253 
Organ valve, reed, H. K. White .......... " ........ 175,542 
Oven doors, hinge for, A. Wemyss ................. 175,312 
Overalls, G. R. Eager ............................... 175,4B9 
Paddle wheel, F. W. Bardwell. .................... 1�5,405 
Pall, dinner, J. H. Sullivan ....... .... ... ........ 175,263 
Pantaloons, pressing, W. H. Patterson ........... 175,298 
Paper bag, waterproof, A. S. Dennison ........... 175,435 
Paper basket, A. A. Wheelock ..................... 175,314 
Paptrbox, H. R. Heyl .............................. 175,456 
Paper box, C. A. a!1d A. S. Whedon ............. . 175,399 
Paper boxes, etc., forming staples in, H.R.Heyl. 175,457 
Paper for boxes, etc., cutting, H. R. Heyl. ....... 175,458 
Pavement, N. Cross ........ ........................ 175,273 
Pavement, concrete, J. R. McClintock ........... 175,369 
Pavements, crossing for, Abbott and Cranford ... 175,318 
Perambulator handle, G. W. Marble .............. 175,477 
Pianoforte frame, C. F. Chickering ................ 175,336 
Piano Ud automatic prop, D. P. Ramsdell ...... . 175,378 
Picket·pointlngmachine',J. H. Whitaker .. :: .... 175,540 
Pierfor ocean tratfic, H. O. Haughton ............ 175,281 
P1I1 machine, C. W. Le Count ...................... 175,470 
Pipe, smoking, R. S. Manning ..................... 175,474 
Pipes, making curved lead, G. W. WickS ......... 175,265 
Plasterer's ha�r. package of, W. Adamson ........ 17:;,404 
PlOW, R. A. J. Armstrong... ........ .. . ... .... 175,320 
PlOw, J. T. Watkins ................... ............. 175,311 
PlOW, corn, L. Mmer ... ., ........................... 175,251 
Pneumatic signals, A.Chambers, 175,421, 175,422, 175,423 
Pocket book and belt, M. Simon ........ ........ . 175 514 
Postage and revenue stamp, A. C'. Fletcher ...... 175,242 
Press for domestic use, J. and I. McCoy .......... 175,292 
Press, rotary, canceling, T. and M. Leavitt. ...... 175,290 

Privy seat, B. Tanner ................................ 175,391 
Pulp screen cieaner, H. Holling" worth ........... 175,286 
Pump, H. C. Hart ........................... 175,246 
Pump, aCid Siphon, F • .Nichols ..................... 175,489 
Pump and fire eng ne, E. Rhodes .................. 175.502 
Pump bucket, c hajn, W. Co oper...... . .......... 175,431 
puzzle. educational, E. Steiger .................... 175,519 
PyrotechniC signal. E. F Linton .... ............. 175,359 
Pyrotechnic star, E. F. Linton .................... . 175,360 
Quadrant, J. T. Bustin .............................. 115,416 
Radiator, steam, J. O. Cope .. ........ ............ 175.241 
Railway crotlsing guard, McCrea and Croon ...... 175,368 
Rallway frogs, guard rall for, J. H. Lakey . ...... 175,357 
Rallway ralls, dr1l1ing, C. D. HOlcomb ............ 175,285 
Rallway raDs, making, J. Reese...... .. ......... 175,300 
Railway Signal, CatersoL. and Brotz ........ ...... 175,430 
Rallway switch, C. W. Jones ........... ....... 175,287 
Railway train brake, J. D. Butler ........... . ...... 175,417 
Rallway wheel, A. Atwood ........................ 175,321 
Rake, G. Hawley ........ ................... ....... ,175,350 
Rake, horse hay, Gleason, Ham11ton and Bradley 175,449 
Rake, horse hay, B. Owen ........................... 175,376 
Rake tooth fastening, J. Blackwood .... ......... 175,413 
Refrigerating apparatus,K. Knott ................ 175,468 
Refrigerating process. S. D. Lount ....... ........ 175,291 
Refrigerator, J. H. Wickes ........................ 175,543 
Rein holder and whip socket, J. W. Weddel.. .. 175,537 
Rheumatism remedy, J. F. N. De Flon ............ 175,274 
Roof, C. M. Warren .................................. 175,531 
Roof, meta111c. G\ Hess............................ 175,283 
Roof. slate and shingle, C. M. Warren ............ 175,5f2 
Roofs, battening for, E. M. ConkUng ............. 175,337 
ROOfing tlle, C. M. Warren .................... .... 175,533 
Safe, fireproof. '1'. Heineman ................... ... 175,282 
Sanding machine, J. H. Baker ..................... 175,325 
Sash balance. W. E. Facer .......................... 175,442 
Saw, E. M. Boynton ................................. 175,830 
Saw. C. D1sston (r) ................................ . 7,021 
Saw buck, 1. Redmond ........ . ................... 175,500 
Saw handle, E. M. Boynton ......................... 175,268 
sawing machine, W. 8. Saunders .................. 175,382 
Sawing machine, Circular, J. T. Haggs . ........ 175,323 
Scales, weighing, S. S. Hitchcock .................. 175,248 
Screw blanks, etc., threading, G. R. Clarke ...... 175,426 
Screw-cutting die, J. Jr'. C. Rider ........ , ........ 175,380 
Seaming ma�hine, W11sonet al. (r)�............... 7,018 
Separator, cockle, J .  H .  Farrell ................... 175,277 
Settee, T. S. Scott ................... ............... 175,509 
Sewer trap, etc., R. J. Hughel ..................... 175,465 
Sewing machine, J. A. House ... " ................. 175,463 
Sewing ma.;hine caster, Selmen & Myers .......... 175,2b9 
Sewing machine treadle, W. H. Stewart .. ...... 175,3R6 
Shaping machine guard, M. Hansen ................ 175,280 
Sheep shears, Brown & Fulton .................. 175,269 
Sheet metal, straightening, C. Marshall ........... 175,365 
Shoe fastening, C. Mayreis ... ............... ..... 175,367 
Shutter and. door fastener, T. B. Rogers, Jr ...... 175,381 
Sieve, flaxseed, H. Penner ....... ............. ..... 175,492 
Sign plate, J. Coosar ..................... .......... 175,333 
Skate, W. H. McDonald ............................ 175,250 
Skirt supporter, C. S. ChaITee ....... ... .... ..... 175,425 
Spring, coDed wire, A. B. Stevens ................. 175,520 
Stamp cancel feed device, F. Myers ............... 175,.187 
Steel, etc., compreSSing, G. W. BlIUngs .......... 175,267 
Stereotype mold, S. D. Tucker .................... 175,393 
Stllts, F .. Beaumont, Jr .............................. 175,407 
Stitch ripper, G. St. George, Jr .......... ......... 175,388 
Stoxe, cooking, A. P. Rich .................... .... 175,503 
Table, ironing, Z. M. Hibbard ...................... 175,459 
Table or desk, recording, G. A. Corum ............ 175,432 
Th1l1 coupling, T. J. Jones ................. ....... 175,466 
Th1l1 coupling, Q. Rice .............................. 175,301 
Thill coupUng, W. C. Shipherd ....... ............. 175,305 
Thimble, S. J. Ladd ................... ............. 175,469 
Tire,upsetting machine, J. H. Koch. .. ......... 175,289 
Tobacco, curing, J. R. Opitz ....................... 175,296 
Top and whirUglg, combined R. N. Garrett .. ... 175,345 

"'eitutifie �tuttieau+ 
Torpedoes, C. Nelson (r) ..................... 7,015, 7,016 
Toy popgun, C. Beer ............................ ... 175,409 
Tram staIT, M. Mathieson.... ........... .. ..... 175,366 
Tube expander, C. Winord ........................ 175,8i6 
Tubes, reducing diameter of, S. P. M. Tasker .... 175,522 
Umbrella, L. L. Treman .... ........................ 175 ,307 
Valve, governor, J. D. lI1racle ..................... 175,485 
Vehicle spring, T. Alsop .... ....... ... .. ...... 175,319 
Vehicle spring, H. H. Holmes .... ................ 175,462 
Vehicle spring, Whitney & Storm .................. 175,541 
Vehicle-connecting spring., T, pUff & Ely (r)..... 7,017 
VesselS. course indicator for, E. N. Nash ......... 175,488 
Wagon, dumping, J. W. Dunn ...................... 175,487 
Wagon, dumping, S. B Steward................ 1 75,385 
Wagon, dumping, J. Wells ......................... 175,398 
Wagon, extension, S. Dynes ........................ 175,488 
Wagon seat, J. King ... .. � ......................... 175,2,,8 
Wagon, spring, G. B. HamUn ....................... 175,279 
Wardrobe, A. Van Wie ......................... .. . 175,308 
Wash stand, portable, R. Wright ................... 175,475 
Washers, forming spring, W. Metcalf ........... . 175,484 
Washing machine, W. C. BlackUdge ............ .. 175.411 
Washing machine, J. Longyear .................... 175,473 
Washing maChine, M. V. Saunders.... .. ....... 175.507 
Watches, winding, B. Charles. ... . ............. 175,424 
Weft fork, C. H. Warfield ...... ... .............. 175,396 
Wells, valve coupler for oil, W. Walker ........... 175,395 
Whitfietree, W. O. Shadbolt ................ .. ... 175,512 
Wind power machine, H. Woodruff.... .. ......... 175,545 
Wind" heel, W. King ....... .... ................. 175,355 
Windm1l1, C. F. A. Lentz ............................ 175,249 
Windm1l1, J. T. Vernor ............................. 175,530 
Window bJlnd, J. W. BUss .......................... 175,236 
Wire, cutting and bending, A. G. Risley ..... .... 115,302 
Wool·washing machine, F. J. Sargent .. ......... 175,2i8 
Wrench and bit stock, W. F'. Cross ........ ....... 175,;m 
Yoke, ox, J. Q. Coll1ns ....... ..................... 175,428 

DESIGNS P A.TENTED. 

9,163, 9,164.-EMBROIDERy.-E . Crlsa.nd, New Haven, Ct. 
9,165.-CLOCK CAsEs.-E. J. Farnum, Sing Sing, N. Y. 
9,166.-STOVE.-C. Harris et al., Cincinnati, O. 
9,167.-TYPE.-.r. K. Rogers, Brookline, Mass. 
9,168.-BADGE.-W. SCUlly et al., St. Paul, Minn. 
9,169.-SHIELD.-A. WoidmanB, New York city. 
9,170.-SHAWLS.-E.G. Andrae, Phlladelphia, Pa. 
9,171.-FLAG HOLDER.-E. Cundey, Philadelphia, Pa. 
9,172.-CIGARS.-R Geilhausen, Red Oak, Iowa. 
9,173, 9,174.-BASIN8.-W. Tweeddale, Brooklyn, N. Y. 

[A copy of any one of the above patents may be had 
by remltting one dollar to MUNN & Co., 37 Park Row, 
New York city.] 

SCHEDULE OF PATENT FEES. 
On each Caveat .... . ................................ .... $10 
On each Trade mark.... .. ............................. $2ii 
On fiUng each appUcation for a Patent (17 years) .... $1l) 
On issuing each original Patent ........................ $20 
On appeal to Examiners-in-Chief ..................... $10 
On appeal to Commissioner of Patents .............. . $20 
On appUcation for Reissue ........... ................ $30 
On fiUng a Disclaimer ................... .............. $1 0 
On an appUcation for Design (8" years) ............ $10 
On appUcation for DesIgn (7 years) . .. .............. $lii 
On application for Design (14 years)...... ..... ..$30 

Back Pa�e - - - - - - $1.00 a nne. 
In side Page - - - - - '75 cents a hne. 

Engravi11{Js may head advertisements at thesanne rate 
peR'line, by measurement, iU! the letter press. AdveR'
tisements must be re�ived at publication office iU! 
early iU! FriOOy morni1l{1 to appearinruxt ilSWl. 

FLEEla�c?a�faJ!�t�d�tlhe!;A W, 
Finest and most Artistic Work, 

�:ti'; .. f:t�bi81l, ttlltd!�rfgW� 
and METALS. 
II]r Evmy Macnine Warranted as reo 

presented. Price UOt 0 $15. 
Send stamp for Descriptive Circular 

and Illustrated Llbt of Designs for 
BRACKETS, BOXES, l!;ASELS. 

FRAMES, &C. 
TRUMP BR O'�, M'f'rs, 

Wilmington, D el. 

E. GOULD'S SHAPER 
BEST IN MARKET. N. J .  

SCROLL SAW PATTERNS.-Send 2 5  cents for Nos 3 10, 33, 35, 70, 111, 178,198.207. Value, 50 cents. 
. , 

IMPRESSIO� PAPER (4 colors). 25 cents. 
:;;;=�-;-;;-;;:--::;:;;I;:;,.�H;;;.�R:;,U�S S;::·E�1.� L , Stratford, Conn .  

STEAM ENGINES FOR SALE. 
I offer the followins: very superior T o:td& Rafferty En

ginesfor sale at greatly reduced prices. if d1suosed of be
fore the 1st of May to save removal, viz. : One 18x36. one 
14x18 (sawmill), one 12x24. one llx24, one 10x2�, one 9x20, 
one 7x16. one 5x1O on le£rs. one 8x12, portable one 81:16 
d.ouble h01sting: all first class and entirely new. Also 
various s1ZfJS and kinds of Boilers. I w111 also furnish 
SpeCificatIons and estimates foJ' alll!llnds of rope and bag. 
glll�����inery. Send forr��r1t'31'b�lrCUlar and price. 

10 Barclay St., .New York, or Paterson, N. J .  $8 YOUNG AMERICA ISCROLL SAW. B;.;t;. the world .. J M .BEUGLER,M'f'r, Wi1l1amsport,Pa. 
�FOR SALE-Two 1st class 8 in. Shapers, 42 in.xl2 

IIam�e�:: lFx�5
i�t:{?�rl�8x��ih;.;�anE�sj, �Bh�'bm 

48 Beekman St., New York. 

ADVERTISERS DESIRING TO REACH COUN
TRY readers can do so in the cheapest and best man-

����r.a���ti�:�e 8�� �r::e 
stcr����n�� K:��Ot'���;:J 

�������'§��dC�?����� m�p, address A. 1<. KELLOGG, 7� 
_ ...... _ .. _-,-- , .���-.. 

W ANTED- A strictly reliable, intelligent man, 
who has a general knowledge of machinery. as 

foreman and to run a machine for waterproofing cloth 
&c. Address, with references, stating particulars as to 

&��1\;"').\'f�j,�l5'��g�lt5'3; ;:�ti�rr.ANUF ACTU RlNG 

COMPRESSED AIR MOTIVE POWER.-For 
J particulan of the most recent practice. send 20 cents 

for SCIENTIFIC AMERICAN SUPPLEMENT Nos 1 
and 2, containing 5 engravings of the •• Compressed 
Air" Locomotives now in use at St. Gothard TUnnel 
Works, witll dimensions. etc. 
ON THE CAUSES OF KNOCKING IN HIGH 

Nine E����i��i: INv�f,fa��e p�Ict�g:r¥:e�?::: lrl�� 
20 cents. (Jontained in Nos. 1 and 2 of ,� ScientifiC Ame
rican Supplement," to be had at this office, and of all 
news agents. 

B O ILER A N D PIPF. 

Cc>'Veri�g, 
Patented and only reUable article. Saves 20 per cent in 

Asb'o Stos�F oiiinn;'"c"o:, 
316 & 322 Front St .. nr. GouverneurSt"N.Y. 

Reference Book 
For Inventors and Mechanics, 

Of 125 Pages. Bound in Cloth, gllt edges. 
This is a � aluable 11ttle book, useful for inventors, 

patentees, mechaniCS, and others. It contains the patent 
laws of the United States complete, with directions for 
gbtaining patents, trademarks, caveats, desililns, copy· 
rights, and forms for transferr1ng, by assignment and 
Hcense, part or entire interests in patents. It contains 
the censns of the United States, by States and Territo· 
rles; and contains also engravings of 150 mechanical 
movements, which wnl be found convenient for all me
chanics and inventors to have at hand for reference. A 
more valua ble compilation of rare and useful 1nforma. 
tion bas never been condensed into so small a VOlume, 
or sold at so cheap a price. Price, by mail, 25 cents. 

Address 
Munn & CO.� 

PubUshers SCIENTIFlC AMERICAN 

HOUSEHOLD ORNAMENTS. By George M 
Hopkins. A paper containing directions for the 

easy manufacture of a great variety of beautiful objects 
£�� ��1s

a��Jf:l:h�li�ge
of�r

lg�z�n::�e� �c%�i�f ';���: 
urns, medallions, card receivers, bracke�l matc� sates, 
picture frames, and hundreds of other arucles. With 6 
lllnstrations. Price 10 cents. Contained in SCIENTIFIC 
AMERICAN SUPPLEMENT NO. 7. To be had at this 
otfice and of all News Agen ts. 

Brainard Milling' Machines :�d :tn�� 
ar Send for circulars'to B. M. M. C O.,181MlIk St., 

Boston, Mass. 
----�-------------.----WITHERBY, RUGG & RICHARDSON, Man

ufacturers of Woodworth Planing Tongneinl!' 
and Grooving Machines, Daniel's Pl"ner� Richardson 
rnat:n:n�R��!' Tm.�'hI���h�':.'!l" W�d_ W�futnM°'llt c'i:I;,ery generally, 26 Salisbury Stre�r, worcester,\isss. 

(Shop formerl y oocupled by R. BA.LL & CO.) 
L. B. WITH:&BBY. 9. J. BUSS. 8. If. BIORABD80N. 

DO YOU 
WANT 

MONEY 

Male or female, Send your ad
dress and get something that w111 bring 

r�e.inI:���t8:'s °Ui:io�;o17; :r�:� 
wich Street, New York. 

ANEW»!PUI�!I 
TRAVELING &, LOeA wanted to in' 
troduce our 6vet'y city and 
town in the • $50 to $100 
per month all THE HIOHE 
priced men pteferre . A new mode of Bel� 

iug our OLD de. STAPLE manufactures. None need a�PIY 
who do not mea». bU:Jiness and desire a PERM A ENT 
fITOATION. Apply by lett .... 01' in .person to • M 

DHIISON &. CO., 148 Main St., CINCINNATI, OHIO. 

It Pays to Advertise. 
Every busine�s man admits the necessity of advertis

ing. All who have trIed it know the advantages and 
profit of so doing. But it  is not all who advertise that 
do it advantageously. and in the most effective manner, 
to derive the greatest benefit for their money. As a 
rule, it is the best economy to advertise what one :bas to 
sel1 or wishes to purchase, in papers !laving the largest 
circulation among the class of p.rsons Ukely to be in
terested in the article. Parties having Manufacturing 
EstabllshmentB to sell or lease. or who wish Estimates 
made for Constructing Bridges, Dams, Iron Buildings, 
Furl aces, Heating Apparatus, Steam Eng1nes. BOilers, 
Wood and Iron Working Machinery, Agricultural Im
plements, or Contracts for Engineering Works of aU 
kinds, w111 find that it  pays to advertise in the SCIEN· 
TIFIC AMERICAN. 

The value or the SCIENTIFIC AMERICAN as an ad
vert18ing medium cannot be over· estimated. It goes 
into al1 the machine and workshops in the country, and 
is taken at the prinCipal Ubraries and reading rooms in 
the United States and Europe. 

We invite the attention of those who wish to make 
their business known, to the annexed rates: 

Inside Page ............... .75 a line. IN ACH BackPage ........ ....... $1.00 a line. } 
E 

BU8iness a.nd Pm·8011al . .. 1.00 a line. 
SERTION 

Engravings may head advertisements at the same rate 
per line, py measurement. as the letter-press. Adver
tisements must be received at the publication otfice as 
early as Friday morning to appear in next issue. 

If anything is wanted in the mechanical Une, advertise 
for it in the SCIESTIFIC AMERICAN. 

If one has a patent or machinery to sell advertise in 
the SCIENTIFIC AMERICAN. 

��-:o:��-
The Supplement. 

Next to the SCIENTIFIC AMERICAN, the bCIEN
TIFIC AMERICAN SUPPLEMENT has the largest cir
culation of any paper of its class pubUshed. The SUP
PLEMENT is a distinc, pubUcation from the SCIEN. 
TIFIC AMERICAN, and has a large circulation other 
than among the subscribers of the regular editlon. 
Terms for advertising are very lOW, as follows: 
Berek Page, tinted CoveR' ... . 35e. a line. , EAOH 
Inside Page ......... ......... 25e. a Zine. f INSERTIOl'. 

DIscount for large space, and to quarterly advertiser 
Address the PnbUshers, 

Munn & CO., 
3'7 ParkLRow ,�N6W J/'{>rk. 

© 1876 SCIENTIFIC AMERICAN, INC. 

REVERSIBLE 
HOISTING ENGINE 

FO R ALL PURPOSE S. 
Dr Cheap. stmple, durable, and eITect1�e . ..Jill 

LIDGERWOOD M'F'G CO .• 165 l'e&rl St., N. Y . $250 A MONTH--Agems wantec'r every_--
where. Business honorable l'nd first 
class. Particulars sent free. Addresl 

J. WORTH & CO .• St. Louis,Mo. 
VELOCIPEDE CARRIAGES, OF LIGH:r CON

struction, fast slieed. Worked by hand cranks; 
�l3l1. f�� i�'£'��NlN���t

.
ed fa ��I:iF;tlh1B�Wt�; 

and of all news agents. Price 10 cents. 

THE I M PRUVED 

NIAGARA STEAM PUMP, 
98 to 97 Pearl st .. Brooklyn. N. Y 

Nor��;{']i�bb�:d� 
80LB MANUFAOTURERo 

ENGINES AND BOILERS, 
Pv1le]J8,Shafting and Hange;r8 

a Specialty. 

OTIS' IAFBTYROISTIlf&
MachiDery. 

OTIS, BROS." vo •• 
1'10,348 BROADWAY, NEW YORK. 

Brass Goods. 
Having bought the" DETROIT NOVELTY WORKS," 

:h���e t�£:�7�: gJn�r����g ;t>rJJifLD¥VJa��)glj ���� 
feet. with 3 melting furnaces and large core oven -FIN
ISHING ROOM 38x95 feet, with 11 lathes and all appll-
��Y::lo���;��� ��o��Jn

li�d� b�S;e���:�'is tun�o
r;d 

order, and reRdy for immed¥atework; both rooms heated 
��"sm

of i�uW�i��g�i ft:�:;;�'g':s� :,ta\��i�;��,i�'�i 
a low price, with ample time. 
tu�?[v a��t;����i���:n

ll��1ri:n
bu

t��e��� ���1ggflify 
Is unexcelled as a distributing pOint; labor cheap and 
abundant. We are now operating our Iron foundry and 
machine .hop so that a fun Une of Cast Iron fittings can 
be made on the premises. Apply 

DETROIT IRON AND BRASS M 'F'G CO., 
DetrOit, Mich. 

HOME-MADE TELESCOPES.-Directions for 
their construction, with engravings showing the 

proper arrangement of lenses and tubes. By Prof Van 
Der Weyde . Price 10 cts. Contained In No. J of SOlFN
TIFIO AMERICAN SUPPLEMENT, to be had at this office, 
and of all news agents. 

SHA FTS.PU LLEYS.HANGERS 
COUPLINGS ETC. 

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

Phlladelphia, and 79 Liberty S t.,New York. 
Price lists and pamphlets on appUcation. 

OPIUM and !dorphlne nabi! absolutely and 
s��1�l����� �:!�\�l�r�o:o����t 
ton. 181 WashiDgton St., Chicago, 111 

WHIPPLE'S 
Patent Door Knob. 

A. warded a Bronze Medal at the American In.titute Fair 
��t�s;{tn Nb"o1r¥*�S:�� '�'!:t�'::���:1�t����°

!l'i�! 
thIng ref Invented for-the purpose, as it obviates the use 
of side screws and washers, and can be regulated to sutt 
anytbtckness of Doors.'" Send for CirCUlar . 

THE PARKER & WillPPLE COMPANY. 
West Meriden, Conn., or 97 Chamner. St .. N. Y 

SCIENCE RECORD 
Pe»r 1876. 

---0-
This work is just fresh from the presa, and al. 

the orders which had accumulated have been 
tilled; and the puhlishers are now ready to receive 
new ones. 

The SCIENCE RECORD for this year-the fifth of 
its publication-cont ains 600 octavo pages and a 
great number of engraVings, illustrating new dis
coveries, novel inventions, etc. 

THE Volume for 1876 embraces the most Interesting 
Facts and Discoveries in the various Arts and Sciences 
g:� ��6';,!ra�e'�!re

tl,:�i�e�l
e C;;e

d:gJe��e 
eW6�1'd 

In &lie following Departments: 

�����JTh1; 1�g ��MJ'�EINt1i, 
����1��Jn: f1�HJsl/u1.T

l���:'D ,  

181tt'U
"
LtiflikHORTICULTURE , 

RURAL AND HOUSEHOLD E CONOMY 
MA T ERlA. M EDICAt THERAPEUTICS,' HYGIENE 
NATURAL HISTOR AND ZlIOLOGY, 
M:6����fI�GY, TERRESTRIAL PHYSICS, 
3EOI,OGY AND MINERALOGY, 
irJ�:&f?rl AND NE CROLOGY. 
Every pe,rson who desires to be well informed concflrn

ing the Progress of the Arts and Sciences should have a 
copy of 8oIENOE REOORD for 1876. It w1l1 be a most In
teresting and Valuable Book, and .hould have a plac in 
eVil:��,r.�'i,';�r�la�,i'gd

Liblr£:ra discount to the trade. 
Price $2,50. Sent, POSt· paid , on receJpt ot price. 

All the preceding volumes of SCIENCE RECORD 
may be had separately at $2.50 each, or $10 for the 
Lve volll.lr.<:ls, 1872, 1873, 1874,1875, and 1876. The ti ve 
volumes comprise a library of information which 
every student or man of science should preserve. 

MUNN & CO., PuBLI.SIlERS, 
87 Park Row. 

New York city 
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