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fN .;W SERIES. 1 

IMPROVED CANAL BOAT. 

We have already illustrated in the SCIENTIFIC AMERICAN 

peveral proposed improvements in the construction of canal 
boats designed for steam propulsion, which had not then been 
put to practical trial. Conjecture, only, could therefore be 
made as to their fit
ness for the intended 
purpose. We now 

place before our read

ers engravings of a 
newly invented boat 
which has been sub
j ected to actual trial 
on the Erie canal. It 
is the invention of 
Mr. Frank M. Mlthan, 
of Memphi8, Telm., 

and was designed by 
him in view of meet
ing the conditions im
posed by the State 
act oflast year, which 
offered to reward the 
profitable introduc
tion of some motor, 
for canal boat�, other 
than animal power. 

The bow of the 
boat is shown on the 
left in Fig. 1. It is 
shapedSDmewhatlike 
a funnel, so as to cn t 
the water with its 
outside edges and 
throw it • into and 
lhrough a channel or 

water way formed in 
the boat from stem to 
stern. The nature of 
this channel will bJ 

better under.tood by 
referring to Fig. 2, 
which is a longitudi
nal section of the 
boat. Here A is the 
channel or wat er way, 
which parses along 
1 he bottom of 1 he 
boat in the middle. 
It is shown in cross 
section in Fig. 3. It 
maintains this form 
of cross section uni· 
formly until near the stern, where the channel is enlarged 
sufficIently, as shown in FIg. 2, to admit the wheel, B. It is 
afterwards contracted, somewhat, to form the outlet shown 
at the stern. This outlet may be seen also in the right hanG 
boat in Fig. 1, where the dotted lin<>s indicate the course of 
the channeL and the position of the wheel. 
The wheel, B, which is the propelling instru
ment, is constructed with vertical buckets, so 
as to economize power and prevent blckwacer. 
It was invented and patented by Captain Prime 
Emerson, of Memphis, Tenn ., in 1868. 

'fhe power employed is steam, and the boat 
i s  steered by the rudder shown in Fig. 1. 

In propelling the boat, the action of the 
'Nheel tends to produce a vacuum in the front 
portion of the channel, A, and causes a cur
rent of water right through it in the direction 
indicated by the arrows in Fig. 2. The shape of the bow, 
which is the revtfjle in form and effect of that of a clipper 
ship, prevents the escape of the di�placed water latf'rally, 
and throws it all into the channel; and it has been demon
strated by experiment that it passes so much more rapidly 
through the channel than the boat does through the water 
as fully to insure the passage through the channel of all the 
water displaced by the bow. In this way, the banking up of 
the water and consequent side swells, which are caused by 
the common bluff· bowed boat, are entirely avoided. A 
high rate ')f speed is therefore attainable without giving rise 
to the ordinary attendant heavy swells. This boat does not 
" bury" or settle down in the water while running with a 
heavy load, as is the rase with the boats used hitherto, but, 
on the contrary, the faster it is driven through the water the 
more buoyant it appears to become. The channel or water 
way makes but little difference in its capacity for freight 
carrying. The disposition of the freight around the channel 

i, slown in Fig. 3. 
The boat Port Byron, flOm which our engravin� are 
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made, was built last fall at Rochester. She carries 210 tuns \ Ozone. 

and her fuel. She took a load at Buffalo, but was too late to Everybody has heard of ozone, a subject of res?arch bY 
get through the canal, and was frozen in at Rome. In spite the ablest chemists and physicists. Ozone, it is known, i" 
of the disadvautagesattending the use of old engines and I oxygen which has its properties exalted j it emits a sensibL 
boiler on this trial, she made four and a half miles an hour. odor, oxidizes silver, and decomp038s almost instantaneousl;
She is now having new boiler and engines put in at Albany. iodide of potassium, on which common oxygen has not am 

MAHAN'S CANAL BOAT. 
The inventor states that she will b8 able to take in tow one 

or t wo boats of 150 tuus bllrdeu, built with water waYd 
through them and coupled together like a train of cara, and 
then make from three to six miles an hour. 

The invention was patented July 2,5,1871, and is the pro 

action. About 178, 
a physicist in Ho'; 
land, Von Marum 
produced ozone b, 
electrization. Va� 
Marum was forgot, 
ten, with his experi. 
ments ; but in 1840 
a celebrated profes 
sor in Basle, M 
Schonbein, renewed 
the discovery, aud 
immediately gave it 
grE'at importance by 
demonstrating t h e  
presence of ozone in 
atmospheric air, 

One readily under
stands the immense 
interest that attached 
to this fact. Th e 
questionarose: What 
was the action of 
ozone on organized 
bbings, and what ef
fect had it on the sa 
lubrity of the air we 
breathe? Many diffi
cuLies connect them 
selves with this re
search. Ozone can 
nO,t be obtllined in' a 
pure state; it is in 
! ome sort deluged by 
ordinary oxygen j&r,d 
such, neveI-thelees, 
is the energy of tllis 
odorous oxygen that 
eve 'I, in infinitf ly 
small p'op reions it 
produces voly dis
tinct effects of oxic a
lion. For ascertain_ 
ing the pres nce of 
ozonE', and its varia
tions, 'M, SchoJlbfin 
propo"ed to t.mploy 
a very sensitive test, 

-paper impregnated with starch and iodide of potassium.  
It wa.s found, ho wever, that the test was  affected by other 

substances in the sarna way as by ezone. 
An eminent member of the Academy of Rouen, M. Hou 

zeau, has largely extended our knowledge on this subject, 
Ozone had been produced by electric sparks 
in the air j M. Houzeau obtained it by a 
purely chemical process, the action of hy
drochloric acid on binoxide of bar ium . A sure 
test of ozone in the atmosphere was still a 
desideratum ; M. Houzeau appears to have 
met this want. 

He found that paper, rose colored by lit. 
mus and coated in parr. with iodide of potas
sium, was not acted upon by the BubRtances, 
other than ozone, which disturLed M. Schon-
bein's experiments. With this test, then, he 

examined the influence of ozone in lhe atmosphere. The re-

T:l: ? sults are briefly these: Odorous oxygen exi�ts in country air 
L f�q. J in its normal state, reaching, at its maximum, the proportion 

T40�nilj' F rom day to day the quantity varies in one locali
ty, and its quantity iR different in d ifferent localities. Ozone 
may be found frequently in small towns, but it is almost en
tirely absent from great centers of population. In spring, it 
appears very abundant j in winter, it shows very little action. 
From violent motion of the atmosphere in storms, ozone ac
cumulates to a prodigious extent. One must exercise reserve 
in drawing conclusions j but it seemB very probable that ozone 
is the cause of the salubrity of country air. .A recent ex
periment comes in to throw new light on its properties. By 
a simple apparatus, the Rouen chemist has obtained in a 
liter of c(mmon oxygen from 60 to 120 milligrBmmes of odor
ous oxygen. In such proportion, ozone has no longer those 
beneficial effects which are seen in Nature to result from its 

perty of Toof, Phillips & Co. and Captalll Prime EmHson, I minute distribution; when concentrated, it is dangerous for 

of Memphis, Tenn., either of whom may be addressed for respiration, burns the organic tiSSUES, blackens and corrodes 
further information. SilVH, and has even greater discoloring power than chlo-
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16 
rine. On contact with it, a mixture of equal parts of phos
phureted hydrogen and oxygen explodes with violence. It 
is hoped that ozone will yet becoma of important use in in
dustr-ial pursuits. 

- .-.-

PAPIER MA01IE FaR INTERIOR DECORATION. 

It �Aems hardly porsible, when admiring the rich bas reliefs 
or the d"li,'are mol�ings which ornament the proscenium or 
boxes of our prindpal theatres, to believe that these beau1i 
fully designed decorations are merely a hollow sham, and 
really nO'ohing more than shells of common brown paper 
Such, nevertbeless, is the fact, and we hope to convey to our 
readers some idea of how this most prosaic o� materials is, by 
the molder's skill, transformed into objecta of art and beauty. 

Prior to the days of Queen Elizabeth, in England, those 
heavIly fretted and vaulted ceilings, found in oM English 
residence�, were made entirely of hard stUJCO and modeled 
by skilled arti:olts. These last mentioned individnals were. or 
r •. ther esteemed themselves to be, very Important personages, 
for history t.1Is us that they WAnt to their work in gold laced 
g'il'ments, with rapiers at thdr sides, and altogether led a 
free arlJ! ea.y sort of a life, laborirg when they chose, asking 
waat they pleaSHd, and always getting the entire amount ot 
their demands. The people, however, eventually grew tued 
of the extortionate prices of these gentry, and a desire aros" 
for cheaper work and less expen,ive material, resulting in 
the invt-ntion of a rude kind of papier mache comoosed ot 
coarse pulp mixed with phster. This w tS the first introduc· 
tiGn of the material which, at the present time, after having 
undergone coun�le�s improv"ment� and changes in its com
position, is now gradually superseding plaster for interior 
decoration. 

Several difftrent methoi� are pract.iced for manufacturing 
the paper and for causing it to asmme the rpquired form�. 
In England, a mold made of brass or type motal is first oiled 
and it< ioterior cover"d with a thin coating of gilder'S com 
position, a mixture of wh·ting, resin, glue and oil. Over this, 
coar8e paper pulp is poured, and the Whole b forced into the 
mil'ute ind�ntations of the mold by a strong screw press. 
Small Objects. oroam9nts, snuff' boxes etc., are made from a 
fioe quality of pulp, the stuface of which, on ilryiug, is rubbed 
with pumice, colorpd, varnish .. d with shellac, and heated 
to a t .. mperature of 280°, when a brilliant surfacd is obtained 
by policlhing ·with rotten8tone 01' by hand rubbing. For large 
works, the m01d is covered with powdered talc and the paper 
in sh�ets is pressed in by means of the fingers or small tools. 
Another Engli"h process is to mold the paper into thick 
blocks or slabs, from which the articles are carVed or turned, 
the same as from wood. 

The newest. and most improved method of manufacture of 
papier mache ip that introduced by a well known decorative 
artist in th.is city_ The first step in this process is to carve 
the required objpct out of plaster, the utmost eare being taken 
to make the lines of the work perfectly sharp and delicate. 
From this model, a pIa-tel' mold is mad� in several pieces, so 
as to rend�r it easily taken apart or put together. InfO thh 
mold a thin layer of the finest paper pulp is poured, care being 
takon that every portion of the mold is thoroughly covered. 
'I'o back this thin covering a thick pulp, made from cane fiber, 
generaily bamboo, is f;mployl'd. This substance is used be
cause it is perfectly homogeneous and sets firm and hard io 
the mold. So strong are the casts thus made that they can 
btl constructed as thin as cauvas in pieces of twelve feet 
square. Whole ceilings, cornice�, and sides of rooms can thus 
be made of any degree of elaborate ornamentation, and apart
ments completely finished without the use of plaster, the 
paper beiog attached to the walls by ordinary nails and 
screws. Besides being used for ceilings and cornice work, 
this material has been fJuod to answer every pur'pose as an 
imitation of heavy carvings on furniture. A curious bed of 
decayed vFgetable matter, somewhat re8embling peat, has 
lately beeR discovered in a forest near Pate rson, N. J., por
tions of which, when mixed with the cane fiber pulp, give the 
composition, on its bepomiDg' hard, the exact color and ap 
pearance of black walnut, resembling the wood so closely as 
to require careful inspection t" distinguitih it therefrom. 

For delicate tracery in cornices, papier mach6 is far superiol 
to plaster, on account of its strength and superior lightness. 
Mixed with clay, glue and an alkali. it is perfectly fireproof, 
and the addition of silicates renders it impervious to the 
aCLion of moisture. It is in use, as we stated in the begin
ning, in many of our finest theatres; and even in churches, 
it is lar/, ely employed to imitate the stone capitals of pillars 
or tho heavy groined arches which apparently support the 
roof. 

_ .... -
CRACKERS AND THeIR MANUFAC TURE. 

Not many of our readers are, we think, aware of the large 
scale in which the manufacture of so simple an eatable a� 
the ordinary cracker is canied on in this city. In their own 
homes, the articlfl is perhap3 but little used, but if they visit 
the hold of a vessel fittmg for a voyage, or glance into the 
commissa.ry store room of any army post, they will see 
heaped up tiers on tiers of barrels packed with the bard 
tack which SHves, to the sailor or soldier, as a substitute for 
the ordinary home made or baker's loaf. 

The process of manufacture is accomplished almost entirely 
by the aid of specially devised machinery. The flour is first 
hoisted to one of the upper floors of the factory and th�n 
emptied into a large bin; thence it passes to an elevator 
which caIries it to a revolv'ng sieve. Here it is thoroughly 
sifted of its impurities, and then allow�d to fall through 
a shoot leading into the mixer. The latter consists of a 
cylind"r containing a rotary axle on which knife blades are 

fastened. At the opposite end, from that at which the flour 
ent.ers, is an ope'\ing through which the mixed dough is 
pushed out of the machine by the action of the revolving 
blades. The flour, on .entering the mixer, is immediately 
moistened by a stream of water pouring in from above . 

Except for the fancy varieties of crackers, flour and water 
constitute the sale ingredients, not e�n Ralt being added, as 
it is considered that that subdtance renders the bi7cuits liable 
to spoil. As fast as the dough is pushed from the mixer, it 
is received in large masses by a workman who passps' it 
through a machine technically termed the ., breaker." This 
is nothing more than a pair of heavy metal rollel's, which 
squeeze the dough into a kind of thick shoet. Still further 
rolling follows until the material is made into sheets of 
about one half an inch in thickness. The dough is now 
ready to be made into crackers. Once more it is rolled to bring 
it to the exact thicknesd required, and then, from between 
the rollers, it travels undor a set of dies which, working very 
rapidly, stamp out the cra�kerB in quantities at a time. As 
fast as the latter are cut, they slide along on a sheet of 
canvas, one workman removing by hand the dough from 
between them, waile I'nother, as soon as a sufficient number 
are completed, passes a flat tray under them and places them 
in the oven. 

This last mentioned receptacle is arran!{ed in a very pecu
liar manner. It consists of a huge brick compartment heated 
from below by large furnaces. Within is an iron wheel re
sembling the paddle wheel of a steamer, tr,;ys, howtlver, which 
are so arrangBd ad lie always horizontal. taking the place' of 
the buckets on tUH latter. This wheel revolves, bringing each 
of the iray�, of which there are twelve, in turn before the 
open door. U)on these trays t.he uno..lked crackers are plaflsd, 
and those already finiShed being removed, each batch 
travels once arouud the oven, the time occupied in 80 doing 
being �uffid�nt to admit of their becoming thoroughly 
cooked. They are then packed in boxes, barrel8, or tios, and 
are re<t.Jy (or the market. 

A �ingle oven of th!3 kind above described will bake one 
hu[,dred barrels of flour made into dough in ten hours; and 
we am informed that, with thre5 such oven<l in operation, as 
many as eight thousand barrels have been made into cracker8 
in the space of three weeks. 

The quality of crackers varies according to the materials 
used in them. Some are made of simple flour and water, 
others contain lard, sugar, or flavoring extracts, while others 
again are leavenpd with ammonia. F,)r t.he cheaper b iscuit� , 
the ordinary grades of flour are used. Ths pr ice of cracker" 
depends upon the market value of the grain; at present they 
vary from four to twenty.five cents per pound, according to 
quality. 

_ .... -
Curi o u s  Facts about Iron. 

It is well known that nitric acid iu a diluted condition at
tacks the metals more tnergetically than when concentrated; 
the red fuming liquid containing hyponitric and other nitro
geil. oxide'S is here excepted. With this fa�t, some curi01l.s re
,mIts are connected. 

If iron is immersed in concentrated nitric acid (the pure 
monohydrated acid answers best), it will be momentarily at
tacked, as will be evinced by the evolution of gas bubbles 
from its surfac�; this, however, very �hortly ceases, and no 
further action is visible. 

If a similar pitce of iron is immersed in the same acid di
luted with an equal bulk of water, chemical action at once 
ensnes and continues with energy until either iron or acid is 
exhausted. So much for the relative oxidizing effects of con
centrated and diluted acid. Let the experiment be varied as 
follows; 

Prepare two glasses, the one containing the monohydrated, 
the other th� diluted, acid. Plunge into the latter It rod of 
iron, which will be vigorously dissolved. Remove it now 
into the first glass, and the dissolving action will almost 
instantly cease; return it aiter a few moments to the diluted 
acid, and it will remain there entirely unaffected. 

The contact with the concentrated acid appears, therefore, 
to have so altered the surface of the metal as to render it en
tirely indiffer nt to the presence of chemical agents, to 
which before it was highly sensitive. Without implying 
the po�sibllity of the transmntability of the elements (which, 
it may be incidentally remarked, seems far le3s absurd with 
our present knowledge than it did.twenty-five years ago), it 
really appears that the surface of the altered iron has ac
q aired the properties which render it more electro-negative 
than n')rmal iron; so that if the two are brought in contact, 
immerded in an exci ting liquid, they will generate a galvan
ic current, an effect which is universally considered to predi. 
cate the contact of two uulike elements. The liberation of 
hydrogen in statu nascendi, on the snrface of the altered 
metal, appeard, however, to have the effect of bringing it 
back again to its normal condition; for the current shortly 
oaases to flow. To illustrate the foregoing, the following 
experiment will suffice; 

Let the altered rod, which remains unaffected in the dilu
ted acid, be touched for a moment with. a rod of iron which 
has n,t previou,ly been immersed in concentrated acid, and 
it will instantly be attacked; or, dip such a rod, after im
mersion in a mono-hydrated acid , into a copper salt solution, 
and it will be found to remain entirely free from copper. (a 
proof, it would seem, that the altered Sllrface is electro-nega
tive even to copper); remove it now and touj)h it for a mo
ment with II piece of normal iron, and it will instantly coat 
i self with copper, reducing the thin film of the salt rempin 
ing on its surface. Upon the explanation above mentioned, 
which mayor may liOt be correct, the contact of th � two 
pieces of metal generates an electric current; hydrogen is 
liberated on the· negative or altered iron, converting again to 

its ordinary state. The moment this takes place, the diluted 
acid, in ihe first case seizes upon it; or, in the second, the 
copper salt is ,reduced. 

�----------.. �� .. �� .... ----------
Sponge F .. ,hlng. 

From the acoount gi.ven by Vice Consul Green, of the Tuni
sian �ponge fishery in his report to the Foreign Office, which 
has lately been issued, it would sellm that to fish for sponges 
requires as much if not more skill than to fish for salmon. 
Tile sponge fbhery, is most actively carried on during the 
three months of December, January, and February, for at 
other se3sons the places where the sponges exist are ov�r
grown with seaweeds.· The storms dm'ing November and 
December destroy and sweep away the thick marine vegeta
tion and leave the sponges exposed to view. The fishery is 
diVided into two seasons, namely, summer and winter; the 
former commencing in March and ending in N ovembel', and 
the lat.ter as noted above. But the collection of sponges is 
not very productive in summer, as it is confined to the opera
tions canied on with diving apparatns, which can only be 
used on rocky and firm bottomed places, 01' t') th,. success of 
native fishermen, who wade along the shores and feel for 
sponges with their feet among the masses of seaweed_ The 
sponges th lIS COllected by the Arabs are alao 0 f an inferior 
quality, owing to tlte small depth of water in which they 
"ave grown. As nevertheless, calm weather and a smooth 
sea are essential f;)r the suooeSd of the fisherm"n, the winter 
season, althoug"h last.iog three months, does not generally 
afford more than forty-five working days. The Arab inhabi
tants of the coast, Greeks, principally from Kranidi, near 
Nauplia, (Na'poli de Roumania), and Sicilians, are chiefly em
ployed in the sponge fishery, the Greeks, however, beinl,\' the 
most expert fishermen, while the Arabs are the least okillful. 
Sponges . says the Pall Mall Gazette, are obtained by spear· 
ing wi;h a trident, by diving with or Without the assistance 
of an apparatns, or by dredging with a machino somewhat 
similar to an oyster dredge. 'fne Arab fishermen, principal
ly natives of Markenah and Jerbah, employ boats called san
dals, manned by from four to seven persons, one of whom is 
the harpooner, while the others manage the saild, etc. 
The spearman watches for the sp,)nges from the bOWd of the 
sandal, and the boat is luffad round on his perceiving one, '0 
as to enable him to strilte it. 'fhe depth of the sea in which 
the Arabs fi.h is from fifteen feAt to thirty-five feet, Al
though the Greeks are most expert divers, the majority of 
them use the spear. They employ small and light bOdts, 
just sutficient to carry a spearman and an oarsman. The 
boat is rowed gently along, while the spf.arman searches the 
bottom of the sea by means of a tin tube of fourteen inches 
in diameter by nineteen inches in length, at one end of 
which is placed a thick sheet of glass. Thi� tube is' slightl y 
immersed in the water, and enables the fisherman to vie w 
the bottom undis�urbed by the oscillations of the surface. 
The spears used by the Greeks are shorter than those em
ployed by the natiives and Sicilians. but with wonderful 
adroitne .• s they are enabled to reach sponges covered by sixty 
feet of water. They hold in their hands from three to four 
spears, and dart them so quickly and with such pr"cision, 
one after the other, that before the first has tilDe to disap
pear under the surface the second strikes its upper extremi
ty, and thus gives it additional impetus to reach the sponge 
aimed at. The Sicilians, also, fish with a spear and in small 
rowing boats, but do not understand the employment of the 
tube, and have not acquired the knack of th" Greeks in using 
three or four spears; they consequently seldom secure fiU 
equal quantity of sponges, although they are always more 
successful than the Arabs. The produce of the fishery is, it 
is stated, susceptible of considerable augmenti1tion by !'tn in

crease in the number of fishermen, and a new sponge is re
pl'oduced within a year wherever one has been removed. 

_ .... r. 
Redu,clug Pl)wel's of Hydrogeu aud Phospllorus. 

When a jet of cold hydrogen gas is directeil. against It 
paper that is illllpregnated with any of the salts of the 
oxide of silver-such as the phosphate, nitrate, arsenite, 
sulphate, sulphite, carbonate, acetate, oxalate, etc.- the 
silver is reduced to the metallic state and blackens instantly. 
Invisible characters traced upon the paper with any of the 
above salts are immediately rendered visible under the 
action of the gas. 

The same, however, is not true of the chloride, bromide, 
iodide, cyanide, or snlphocyanide of silver, pf<wided these be 
pure. Iodide of silver prepared with commercial iodide of 
potassium in general blackeus because the salt is not pure. 
Thus we have a test for the purity of our chemicals. Do we 
desire to know whether an emulsion film of collodio-bromide 
contains free nitrate or not, submit it to a jet of hydrogen 
and the question will be answered at once. the amount of 
darkening showing the quantity of free nitrate present. 

If we make a drawing upon a paper which has been im
pregnated with nitrate of silver, by means of a pen or brush 
dipped in a solution of chloride or bromide of ammonium, 
and then subait it to a jet of hydrogen, we shall obtain.a 
white drawing upon a black ground. 

For hydrogen may be advantageously substituted nitrogen 
or carbonic acid, which have been passed through a tube 
containing fragments of phosphorus. This gas, then, black
ens not only salts of the oxide of silver, but also those of 
mercury and of copper. Proofs may thus be obtained upon 
paper impregnated with carbonate of copper. Hydrogen 
thus charged with phosphorus is more energetic upon the 
salts of silver than either of the other gases. 

- ... -
A COMMITTEE of the American Hail way Master Mechanics' 

Association are of the opinion that back flue sheets of locomo 
tives should be of t inch iron or Tin steel, and front fiue 
sheets of T\ iron or i steel. 
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J ULY 1 3, 1 872.J 
THE PROGRESS OF FISH CULTURE I N  NEW YORK. 

Prom carefully condncted experiment�, made 'during the 
past few years, it has been determined that fish may be trans· 
ported , aclllimatized and bred, and thus suppli eli ill in
creased ilumbHs for the use of mankind with as much facili· 
ty as animals existing on the land . With a view toward pop
ul ar benefit from thesr1 di�coverieH, t.he COlIlm ission!'r of 
Fisht'ries of New York �t.ate we re authorize(l by t.he Legis
lature EOllle two y, ar8 ago to builri a hatching establishment 
for the purpose of breeding the better k inds of fish for dis· 
tributlOn throughout tbe public wate rs of the State. This 
building, which was erec ted in the summer of 1870, is practi
cally the moat efficient and the most prod uctive of rpsult.s 
of any in the world . The W!l.ter is introduced in the ordinary 
way through a number of flannel Sieves, and is led into 24 
troughs, which a r e  sixteen feet in l ength b y  fifteen in ches in 
th e  clear in width. 'fhese troughs a r e  raised about t wo feet 
from the ground , so that a person sitting on a stool along
side can readily examine the condition of the ova during the 
period when they are hatch ing. The lower ends of the 
troughs is an inch lower than the upper ends. so as to give 
a gentle motion to the water that is introduced into them. 
The water flows from a spi got about an inch in diameter and 
through another flannel screen, which is an aii diti onal pro
tec t IOn again�t the a. c amulation of sediment. 

The troughs stand in pairs, so tha t the workman (an 
easily overlook them by passing on each side through a pas" 
sage way left for that purpose. They are divided into com
parlments at every two feet, and at fhst, whe.n th,) eggs are 
being hat ched, the water running through them is only about 
half an inch d •. ep. The moment however, the fish aIe out 
of the egg, screens are intrnduced at each compartment and . 
a piece of board illiOing put across the lower end of the trough 
the water is raised to about three inches in depth. The 
hatching house is locate d at  Caledonia, N ,  Y ,  and is situ",ted 
on a brook the water of which is very peculiar, remaining at 
substantially the same temperature th roughout the year, 
never growing warmer in sum mer or colder in wiuter. Every 
stick an i stone that is covered or washed by the water is 
alive with cad dise�, and every bunch of moss or piece of wood 
is filled with fre�h water shrimps or other minute insects. 
The stream eVen  in its natural c ondition , without the aSBi�t
ance of any artificial propagation, has produced enormous 
number;; of trout ; and at tbe presen t n.om ent, al though it has 
been greatly fished, it is i airly alivd with them. 

The fourth Annual Report of Commission ers of Pisheries 
for this State furnishes us with much valuable information 
relMive to the general progrf'Ss that kas been milde in fish 
culture d uring the year 187 1 .  On the Hudson River, the 
operation s for a ugmenti ng the supply of shad have bean more 
successful than heretofore. O wing to the large increase of 

that fi ,h in th e Connecti c ut river, in which some millions 
of young fry had be " n placed three y ears beiore, the market 
in New York and other adj acent cities was supplied so abun· 

d ·tntly as to seriou sly reduce the profits of the fishermen on 
the Hud son ; EO that it became a neces oity to take mm8ures 
to restore the fi 3heries in this state a .ld to protect the p arsons, 
deriving their livings therefrom' from ruin , and 8,295,000 eggs 
were placed in the Hud son d uring the year. These, it is be
lieved . will greatly increase the yearly y ield which at pres · 
ent does not exceed one million mature shad, and it i s  esti 
mated that in a fe w years the fisheries will be so improved 
that 500,000,000 fry will be artificially hatched. 

Another experiment was made, at the expense of the State 
of California, to int roduce shad into the Pacific Ocean , where 
they had hith erto been utterly n nknown . Mr. Seth Green, a 
gentleman ah'eady celebrated for his discoveries in the art of 
fish cul t u re , was employ ed for carrying out the purpose, and 
the fry were taken out of his establishment on th e Hud�on. 
The und e rtaking was ge n erally pronounced to be hopeless. 
Three thousand miles o f  land had to be crossed, mostly ov"r 
a section of country neady destitute of wat"r, It was a t rip 
by rail road with little opportunity to stop for a res ting �pell 
if that were necelisary ; and all this whh a fi8h so exceed ·  
ingly nelicate that i t  can hardly be kept i n  con finement . Mr. 
G r"en's rl':port states that he s tarted on his j o urney with 12,· 
000 young shad, placed in four toight gallon milk cans . He 
d eposited about six hundred fidh in diffaent bodies of water 
along the route, and finaily, after surmounting apparentl y 

overwhelming d ifficulties in the shape of impure water and 
dearth of any water at all, he placed 10,000 living shad in 
the Sacramento river. The attempt, as he states ,  seemed des
perate, but contrary to all expe ctations, it resulted in trium
phant success . 

During the year, the State batt ehing house, before alluded 

to, has been greatly enlarged, and operations for th 3 winter 
hatching of fish commenced on an unprecedented E cale. Mil · 
lions of the spawn of salmon trout were taken there from 
the great lakes to be distriuuted through the States, or to be 
developed and then distrib uted. It is mU'lh less expensive 
and easier to distribute the uva than the young fishes.  
The ova may be transported any where during the month of 
December, but no later.  

Notices have from time to time been published in the pa
pers authorizing parties to send for as many eggs or fry as 
they n H :ded for stocking public waters, and all wh o h'lve 
applied have been accommodated . 

The Report before us contains detailed a(�counts of various 
other operations  which have been performed. The Com mis
sioners pride themselves upun not only buIlding tbe cheap. 
est and l argest fi�h breeding establishment in this country 
or in the world , but also in building on e that has in every 
way pl Oved an entire succe8�, and which is capable of sup· 
plying all the public wat�rs in this State with all the salmon 
tribes of fish. 

J titufifit �lUtritaU. 1 7  
T h e  Acti o n  o C  Qu inine o n  t h e  Bl o o d .  

The nature of the influence exerted upon blood b y  quinin e  
h u s  recen tly been the fubject o f  a fresh i nvestigation by 
Schulte.  Its extraordi nary power of stopping ferm�ntation 
and putrefaction by d estroy ing low organisms, such as bac" 
teria and fungi, has been before pointed out. It is supposed 
to d nniniRh the formation of pus in i nflammation, by arrest
ing the motion s and pro venting the ex.it from the blood veH
sels of the white blood corpuscles, the ItIlcumulation of 
which , according to Conheim, constitutes pus. By depriving 
the red blood corpuscles of the power to prod uce ozone, it 
di mini shes th e change of tissue in the body , and therefore 
le�31mB the prod uction of hea t Rank e and Kerner have 
shown that the wa ste of tissue is redU(�ed when large doseR of 
quinine are administ€red, as indicated in the smaller propor . 
tion of uric acid an d urea ex:creted . 

again caused to act, which reproduces the mixture of pro
toxide of manganese, chloride of calcium, and lime already 
referred to. The soluble chloride of calcium is then run off, 

and there remains in the insol uble state a mixture of protox" 
ide of ma ngan ese an i lime, which will serve for other similar 
operations by repas, lng und er t ne action of chlorine and air 
to the state of hydrate of peroxid e of manganf'se, chloride of 

ealcium, and h:; pochloI ite of liquid l ime . 

With th e obj ect of ascertaining whether this effect is ref
erable to the direct in fluence of quin ine on oxidation in the 
blood or to its indirect influence through the nervous sys
tem. Schulte employed a method based u p on the changes 
occurring in t he alkali nity of the blood ob8erved by Z untz, 
who h ad noticed that a consid era1:Jle formation of aci,i tak e �  
!Jhce i n  freshly drawn blood, a n d  continues in a less d egree 
l ill  putrefaction commences. The amount of acid formed 
was esti m ated from the di minished alkalinity of the blood , 
all comparatively shown by the quantity of di l ute phosphor
ic acid required for exact saturation . A snfficient quantity 
of chloride of �odi u ll  was added to the phosphoric acid to 
prevent the blood corpuscles from being dissolved and inter
fering with the reaction by their colol'ing matter. The point 
of s aturation was fix ed at the transient teddening of care· 
fnl ly  pr�pared test paper by carbonic aeid . Srhulte hal'> thus 
been enabled to confirm the experime,nts of Kuntz and 
S charrenbroi ch, sho wing that quinine and bsrberine lessen 
the prod uction of acid, and that quinine can stop it moth be
fore and a fter coagulation ; that sodium nitropicrate has an 
action similar to, and nearly as po werful as, quinine ; wb il� 
the action of cin ;:honine is m uch less energetic. Ha.rley has 
shown that while quinine lesse ns oxidation in bl ood, some 
substance�, such as snake poi. ons, increase it. Binz found 
that when putrid fl uid s were injected into the circulation of 
an auiml1.1, the �emperature ro�e, but that this increase o f  
temperature could b e  more o r  less prevented b y  the addition 
of quinine to the putrid liquid , or the simultaneous iojAction 
of the quinine. 

It therefore follows , first, that by the reaction of gaseous 
hydrochloric acid upon air and oxygen, in retorts heated to 
redness conta ining peroxide of man ganese or a mixture of 

peroxide of manganese and lime, a first quantity of pure 
chlm ine is produced, wbich is led away into condensing 
ch ambers, and for the production of hypochlorites ; secondly. 
that by the decomp08ition by means of air or oX1gen of the 
chloride of manganese alone, or the chlori i es of manganese 
lind lime contained i n  the said retorts, gaseous compounds 
are prod n ced containing at once oxygen .and chlorine. These 
compound s in their passage across  the vats . containing the 
protoxid e o f  manganese and liquid hypochlorites of lime pro
duce pure chlorine by the action of liquid hydrochloric aCid , 
the chlorine in its turn being l ed into the chambers for the 
production of dry hypocb lorites. In stead of the mixture of 
prot.oxid" of ruangane.e and lime in excess . over which the 
chlorine mixed with air and oxygen is caused to pass just as 
it comes from the retorts, a milk of lime m ay be employed , 
wb ich is tran sform �d into bypochbrite of lime. This bypo
t;lblorite, as well as the mixture of hy drate .of peroxid e of 
mangane se and bypochlorite of lime treated by Jiquid h� dro 
cbloric acid , regenerates pure chlorine suitable to be taken to 
the chambers for the production of dry hypochlorites. 

With respect to the influence of q uinine on the change of 
tissue, Schulte gives the result of some careful experiments 
made by Z untz, who fo und that., after taking three 0'6 
gr a mme doses of hydl'ochlorate of quinine for two days , the 
a moun t of urine he excreted was increa�ed by one third, and 
then decre ased as much, the specific gravity falling from 
1'018 to 1 '012 ; the urea also showed a marked decrease. 

4 _ _  
The Pro du c t i o n  oC Chlorine a n d.  Hyp ocblorites. 

We give the details of the method recently patented by M .  
Tessie du Motay. According to that dis tinguished chemist , 
the processes hitherto employed to produce chlorine continu
ously, by means of oxygen or of air and hydrochloric acid in 
the presence of certain metallic peroxides or dehydrating salts.  
have never given practicall y valuable results, because the 
excess of oxygen or air and nitrogen, mixed with the chl orine 
generated, partly prevents the condensation of this chlorine 
or its combination with the alkalies and alkaline earthy bodies 
intended to produce hypochlorites suitable for practical use 
i n  bleaching. T he obj ect of M. Tessie du Motay 'S process is, 
while wholly or partially utilizing the hydrochloric acid em· 
ploy ed , to generate pure chlorine in an isolated state which 
caD combine without waste with the alkaline or alkalino·ter
rOUR bodies in the form of bleaching chlorides ;  and to ac· 
complish this, the inventor has discovered two methods : 

1 .  Into a retort heated to a d eep red , containing peroxide 
of manganese or a mixture of peroxide of manganese and 
limB, a current of hydrochloric acid is caused to pas� ; chlor
ine and steam are produced and disengaged, and there remain 
i n  the r�tort non.decomposed peroxide of manganese and 
chloride of man�anese, and chlJride of calcium. The chlo!" 
ine is collected in the water or led away into a chamber for 
thd p roduction of dry hypochlorites. Over the mixture re
maining in the retOJt, a current of air or oxygen of the same 
temp aat ure is caused to pass, which, in the presence of per· 
oxide of manganese deco mp05es at once the chloride of man
g anese alone, or t he chlorides of maoganese and calcium re
generated from the seequioxide of manganese alone into ses· 
quioxide of manganese mixed with lime, and sets at liberty 

the chlorine contained in the chlorid es . This chlorine mixed 
with air and azote or oxygen is led into vats cO rltaining a 
mixture of lime and protoxide of manganese which has been 
previously produced by the decomposition of chloride of 
manganese by an excess of li me, the soluble chloride of cal · 
cium produced in this reaction having been previously run 
off. In presence of the oxygen of the air and of the chlorine, 
it prod uces immediat ely sesquioxid e of manganese and hypo
chlorite of lime, which in reacting upon the sesquioxide pro
d uces finally the hydrate of peroxide of manganese and chlo
ride of calci um. The exceslil of lime remaining, having no 
l onger to act upon the se�quioxide, remaius in the state of 
hypochlorite of lime. Upon this mixture, composr d of 

hy drate of peroxide of manganese, chloride of calcium, and 
hypochlorite of lime, liquid hydrochloric acid is mad e to react 

in the rrdinary manner. Chlorine is at once disenga.ged by 
the reaction of this acid, on the one hand u pon the hydrate of 
p(Jroxide of manganese, and on the other upon the hypochlorite 
of lime . This chlorine is led into the chamber for the pro· 
duction of hypochlorites. After this reaction, it remains in 
the vats of the chlorides of manganese and calcium. Upon 
the chlorides of manganese and calcium, an excess of lime is 

The chloride of calcinm remaining from the operation is 
c olle cted in vessels wherein carbonate of magnesia, or ma g ·  
nesia and carbonic acid , are caused t o  react simultaneously, 
carbonate of l ime and chlorid e of magnesium being produced . 
This distilled chl oride of magnesium regenerates the hydro . 
chloric acid , which is again employed for the production of 
a fresh quantity of chlorine. The magnesia remaini.!jg serves 
again for anot b.er operation . Thus the reactions which con
stitute the process are ehortly as follows ; 1 .  The oxides of 
manganese serving fo r the production of chlorine are cease
lessly regenerated ; 2.  The hyd rochloric acid is utilized com" 
pletely for the production of chlorine ; 3. All the chbrine 
generated is in a pure state, and consequently suitable for 
the production of d ry hypochlorite s.  

2. 'fhe second method only dffers from the one j ust de. 
s c dbed in the substitution of magnesia for lime, the chlorides 
of magnesia produced being without trans formation , and ca
pable of re-engendering hydrochloric acid by simple distilla 
tion. 

- .• ' -
NEW METHOD O}<' REPRODUCING DRA.WINGS.-According 

to M. Henault of Pari�, if a d rawing be mll.de on strong 
glaz e d  paper with glutinous ink , and the lines be afterward 
covere d with a metallic powder (the bronze powder of com

merce) an d if . the drawing thus prepared be pressed upon a 
sheet of sensitized paper, the lines of the original drawings 
are reprod uced in black by the chemical action of the pul
verized metal upon the sensitive paper. By softening th e 
ink with t1 e vapor of alcohol and renewing the bronze when 
it is exbaust€ d , many impressions may be produced. 

- .-. -
P A.PER AS A MEA.NS OF DEFENSE.-Colonel Muratori, flays 

Engineering, has mad e a �uccessful application of paper as 
a deftnsive material in the construction of a cuiraps which , 
weighin g  the same as the ordinary service cuirass, is capable 
of far greater resistance. It will turn a regulation pistol 
bullet fired from a distance of 3 feet, and is equally capabll' 
of resisting a bayonet thrust. The inventor claims that the 
fabric can be used for armor plating ships of war, and is e s '  
pecially s uitdbl e for covering bottoms of vessels to protect 
them from ex plosions of tor pedof'S . 

- .-.. -
BEER DRINKING IN 'I'HE UNITED STATEs.-Prom the re 

port of the proceedings of the Brewers' Congres� lately, held 
in this city, we learn that the amount of fermented liquors 
brewed during the year ending June 30, 1871 was 7,159,740 
ba rrels , being an average of 92 glaSSQS each to every man , 
woman and child in the country. Assuming the beer to 
have been con sumed in the State in which it was manufac
tured , each individual in New Jersey averaged 29.2 glasses, in 
New York 261 glasses, in Maine, probably on account of the 
liquor laws, 7t glas�es, and in Texas but 5 glasses . These 
data may be of value to our Teutonic fellow citizens in find
ing their choice as to the States in which tbey may in future 
locate their beer manufactories. 

. .  -- -
Du. A NGUS S}IlTH gives a good rule for ascertaining the 

amount of carbonic acid in the air of houses : " Let us keep 
our rooma so that the air does not give a precipitate when a 
lOt ounce b'lttleful is shaken with half an ounce of clear 
lime water," a sanitary regulation which caD easily be cal'· 
ried out. 

... .... -
IRON ship buildi.g is beco ming an important industry in 

Denmark. At present several vepsels of 1 ,000 tuns are being 
built, und one of these, it is statt:d, will be employed in lay
ing down the telegraph cable between China and Japan. Two 
stea:,;:]er�, the Rolfe and the Thorwaldsen, have lately made the 
pltssa ge to this city, and are the fir�t iron vessels built in Den
mark that have ever entered the port.  

_ .... -
THERE are about four hundred species of minerals known ; 

but the varie ies of these species are almost infinite. For ex
ample, carbonate of lime exists as chalk, marble, spar, litho · 
graphic stone, etc. . 
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FIG. i .-THE MALE MOSQUITO. FIG. 2.-THE FEMALE MOSQUITO. 

THE MOSQUITO ILLUSTRATED. 

" Mosquito " in the United States, " cousin " in France, 
nd " gnat " in Great Britain, hrlil the names commonly giv
n to t lie fam ·ly culieidlP, of the pl'oboscidFan division of the 
rder diptera, or two-winged inpects. The family is large .  
nd is  at  present but little understood. Our own mosquitoes 

belong to several genera, among which is the culex pipiens 

(humming gnat). This is a native of Great Britain and the 

north of Europe and Asia, and must be consi.dered the type 

of the family here. It is common with us only in the ex 

trMne Northwestern States and in hi15h �ituat.ion� in the 

Mi,' dIe and Southern States ; while the genus megarrhina 
(Linn . ', with innumerable fubg-enem, must b" held to com

pose our largf'st portion of the famllv . 

Figs. 1 and 2 are representa.tions of the male and female 

of this genus. It will be peen that the male has tufts and 
plumes not found in the female ; his body is not so thick as  
hers, but longer, and his proboscis is slightly recurved or 
thrown back, whH" hers is carried straight forward. The 
female stings, while the male merely brushes wi th his plumes 
as he fiies by ; the organs of his mouth being too weak and 
too few in number to do any harm. 

Fig. 3 illustrates the other genus named, and the differ
ence in the wings will be apparent on comparison. They dis
tinctly differ in their nervures, and the prismatic colors are 

deeper cn the edges in one specimen than 
FIG . 10. in the other. It would be an easy way to 

class  these insects by the wings, but for 
the endless valiety. No two years brinl! 
back ) he same subgenera ; and though 

they are always alike in general appearance, a close exam

ination of specimens reveals endle,s  novelty in details. 

Fig. 4 shows various wings belonging to several sprcimpns 

collected at one time, and which were very b autiful objects 

under the microscope. and shone wit.h all the tints o f  the 

rainbow. We shall nnt therefore attempt to make our read

ers acquainted generally with this multitudinous family, but 

will at once introduce them to some of ita members, who have 
been studie 1 ,  and th eir habits. 

The male mosquito, dluing his sllOrt life, �ubsists on the 
contents of the flower cups of various plants, prefsrring that 

FIG. 1 t .  

o f  his body, as at Fig. 9 .  As their movpments were unac
countably slow and lifeless, they were separated from the 
unbatch"d egg� and placed in fresh wat .. r ;  when , after sink
ing to the bottom, they discarded the eggshells and rose rap
idly to the surface. The experimenter concluded that the 
she lIs had acttd as buoys in the stagnant water. 

The large mosquito of the Southem s wamps sinks a hole 
in the soft mud with the end of her body, and hangs the 
eggs upon a foot stalk, as in Fig. 10. '.JVhen the larva comes 
out, there is always water at the bottom of the hole, ample 

for it� sustenance until it sinks into the mud to undergo its 
transformation into the perfect insect_ 

The larg e mopqUito of the dry , sandy pine barrens of the 
Ca.rolinas and Gporgia �elect.8 a spot exposl'd to the sun, and 
drops her eggs among the  grains of the sand. The proc, ed 
ings and habits of the larva are unknown ; but in twelve or 
fifteen days the metamorphosi s  is c .)mplete. This variety is 
exce�dIDg ly v�nomous . 

Fi '�. 11 represents the full grown larva from th e egg of 
the boat ; and A will direct attention to the l'f �piratory tnbe 
of hairs . The larVal float with their head s downwards, dive 
on being disturbed, and carry down enough air in the closed 
tubes to last them until they come up again . They remain 
in the lnrval state from five to fifteen days, casting their 
skins thrice, or oftener, and then enter the pupa state. The 
position is now altered, and the breathing tub�s are kept up 
in the water. T he change can be seen in Figs. 12 and 13. 

'f The pupa be com· s less active and seems to scnll along with 
the paddles at the end of the tail . Five or ten days more, l and it bursts on the back, and the m01 quito, as in Fig. 14, 
,.jaes from the opening. This feat is accomplished with dif
ficulty, and not a thousandth part of all that burst the case 
'·scape. Using the empty case as a raft, the insect plants two 
legs firmly on the water and waits until the wet wings get 

of the tall white lily ; and aiter the performance of his natu
ral functions, his life is brought speedily to a close. 

With the female it is otherwise. She has work to do and 
proceeds about its accl'mplishment thus : She selects some 
quiet, cool eddy in a brook, crosses her hind legs (as shown in  
Fig. 5) ,  and build s a boat of eggs (Fig. 6). When fill' shed , 
t ilis boat contains sometimes more, sometimes less, tban three 
hundred eggs ; but it is always of one form. The eggs near 
the ends contain males ; those in the middle, females. It 
cannot be upset or filled by any effert, and pouring gall ons of 
water on it will not sink it. Neither can any weather affect 
it. It may be frozen in solid ice, then thawed out and ex
posed to a June sun, and in time larVal will make their ap· 
pearance. 

But they do not all build this boat ; the females of several 
varieties have their eggs strung (see Fig. 7)_ A spot of the 
mucus. full of eggs, was transferred from a rain water tank, 
with some of the watfI', to a breeding glass. In five days , ex
posed to the warmth of the sun , the larvre began to come 
forth, as shown in Fig. 8. When six days old they could be 
�een lazily floating about, some with two egg�h(,lls, some 
with three, bnd one WIth fonr attached to the extrtme hairll 

separattd ; then another pair of legs are disengaged , the body 
elongates, and the wings begin to unfold, as presenterl in 
Fig. 15 : finally, the last pair of legs are drawn forth , the 
body poised, the wing s elevated, and the fly stands on the 
water (Fig. 16), ready for flight. 

FIG. 12. 
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Fig. 17 i s  the fully developed female of a night mosquito I found at the extreme north down to Florida. Her congener 
of the day resembles her clodely, exc�pt that her body, when 
empty, is of an apple green color, and t arns to dark amethyst 
after a meal . w hich. are mark� of all the day culicFdClJ. 

Fig. 18 shows the dissected body of a mOclquito, 0::1. which 
were discovered numerous parasites (acari) :>een at A. 

Figs. 19, 20, and 21 are :>tings of several k i nds. Auth ors 
are not agreed as to t:':J.e n umber of parts composing the sting ; 
it appears to vary acc�rding to the genus. S everal pricker:> 
can be fplt in the large northern mosquito, and a dozen lan
cets are found in the �outhern. After the tubes are :>epara
ted from the sheath, the lancets can be separated also. The 
two side tubes serve probably to aid suction, and to support 
the head , but eventually are employed as an outside protec
tion to the lancet case. There will be noticed quite a hollow 
in the sheath, into which the blades of the lancets fit ; then 
these join over them, and the sheath is  complete. In some 
the proboscis is not hairy, but smooth and polished. In bit
ing, it seems that the hollow extremity of the sheath is in-

traduced into the wound made by the lancets, and by its 
means the gnat sucks the blood while the lancets keep the 
wound open. The mosquito has not al ways a thirst for blood , 
but often suck :> up other liquids, particularly those with spiro 
its in them. In this case the sheath is extended in front of 
the lancets.  The pain of the wound made by the bite is at
tributed to the irritating action of a fluid retained in the 

FIG 18 .  

sheath to keep its  parts in working order. It  is  not poison· 
ous alike to all persons. 

Figs. 22 and 23 w'11 show how the sting is applied. 
The humming noise of these insects is supposed by some 

to be made by the rubbing of the wings on the chest ; by 
others, by their beating against the air ; and some think it 
proceeds from the proboscis. 

FIG . 1 0 .  
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The eye of the day mosquito is a most brilliant o bj ect.  The 

facets are very thi ckly placpd, and from each one springs a 
small sharp cornea ; these catch the rays of light and cau . e 
the eye to scintillate with various shades of color. We give 
a drawing of the eye at Fig. 24. 

Tae metamorphoses we have described, which are com
mon to 111 gnats, are rendered the more interesting by means 
of the ease with which they may be witnessed and studied. 
Th ere is a fresh progeny of these insects every month, and 
their total p roduction 1s so numerous that it has been held by 
some writers that the very air would be darkened by them 
were it not for their natural enemies devouring great num
bers. (These latter are various kinds of birds and several 
carnivorous insects). Wet summers are found most favorable 
for their production, while in dry seasons their numbers are 
less unlimited. This no doubt arises from the standing wa
ters and marshy spots, in which the insect passes the first 
stages of its existence, being dried up in many places before 
the containpd larvre reach maturity. There is not much pro
bability, in view of the foregoing, of the student ever lack
ing specimens ; but should such a contingency arise, the ex
posure in an open place of a vessel of water will, in the sum
mer time, almost surely result in providing him with a good 

supply of wigglers, or gnat worms, as the larvre are some· 
times called. These, from their transparency, rpq uire no 
preparation for examination by the microscope, for which in
strument they form excellent objects. The insect and its 
transformations have alway s presented a most interesting 
subject for observation to the naturalist and the ordinary ob· 
server, and the interest is by no means diminished by mod
ern investigation. 

Nearly a hundred years ago, James Barbut, in writing of 
the mosquito, said with enthusiasm, " it is impossible to be
hold and not admire the amazing structure of its sting. One 
undergoes with pleasure a puncture that enables us to ob
serve b o w  this piece of mechanism acts." 

Lately, microscopic research informs us that the rapidity 
with which the gnat viorates its wings-fifty times in a se
cond-depends on the peculiar form of mu�cle which, pro _  
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d u':, s the movement. This muscle is composed of little disk s 
which are kept apart and are yet connected by fibers in be 
tween them ; these fi bers pull the disks together on one side 
while they are relaxing their hold on the other, and, by al
ternating the movement, give rise to the rapid motion in the 
wings. 

We doubt if any of our readers would be as willing as the 
author just quoted to sacrifice themselves in the cause of sci
ence, but the question would, no doubt, be speedily decided 
by the effect of a mosquito bite on the particular individual 
bitten. In some cases and perhaps also under peculiar cir
cumstances, the bite is attended with but little if any viru
lence ; generally obstinate itching arises from it, and fre
quently redness and swelling of the adjacent parts ; in rare 
cases, irritable ulcers are the result. The preparations of am
monia will remove the itching. and rubbing at night with 
fuller's earth and water is recommended by some writers to 
allay the pain and lessen the inflammation. It is also stated 
that if the part is scratched and washed with cold water im -

mediately after the bite is received, a cure will be effected ; 
but the operation must not be delayed, as a little while later 
it would only increase the itching and swelling. 

Contemptiole as these emall insects may, at the first glance, 
seem to be, their greedy attacks upon man and beast and the 
prodigious swarms in which they sometimes appear have 
made them formidable enough to cause extraordinary mea
sures of defense to be taken against them. They ar" no
where more troublesome t han in Lapland, where the natives 
are compelled to anoiut themselves with grease and to drive 
off with smoke the almost incredible num bers by which they 

are assailed. Puring the short s ummer of northern Asia, 
mosquitoes and other insects so abouud in the woody tracts 
of Sib�ria, near the Ural l.\-1'ountains, that the peasants burn 
fires constantly befQre th,eir cottages to ward oJf their a�  
tack�. 'Yithh� th� trqpic�, a bed of  sand is resorted to as a 
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means of  defense against their assaults, and in more tempe.  
rate and civilized regions, curtains of gauze and other mate· 
rial are used as banilus against the foe. Essential oils have 
also been employed to drive them away from particular local· 
itie�. but with only partial S UCCRSS. 

�orrttlpondtn(t . 
The Edttor3 a.-e not re8poMlble .for the optnton8 expre88ed by their Cor'r· e  

spondent3. 

FactorIes In the Wyoming Valley. 

':"0 the Edit(}r of the Scientific American: 
I have just returned from a delightful morning ride up the 

Wyoming valley, a forenoon ramble along the Oatka, and a 
visit to t wo somewhat peculiar and interesting manufactllI
ing- establishments. 

Two mile� above the beautiful thriving village of War
�aw is the factory of Martin & Co., devoted exclusively to 
the manufacture of map rollers and moldings, of which they 
turn out abont 250,000 sets per annum. Mnch of the mao 
chinery used has been invented or improved by Mr. Mar
tin , the senior partner, to whose kindness I am indebted for 
the privilege of inspecting the machines and o perations. 

The rollers are turned by a self acting lathe. A �quare 
stick of the required size is moved forward and guid ed by 
three pairs of feed rollers, or wheels, with grooved edges. 
In the first patr, the grooves are angular to fit  the square 
etick. By this pair, the stick is driven forward through a 
bole in the center of a whtoel, on the inside of which tb e 
knives are set. This wheel is driven by' a belt. The stick is 
turliled as it passes through the wheel, being /!uided and 
drawn through by t wo pairs of feed rollers with cmved 
grooves in the edges. The map rollers are next smoothed by 
being run tbrough emery faced blocks. The painting and 
varnishing of the roHars and moldingd are very rapidly done 
by a machi.e which causes them to pass throngh the can 
which containg the paint, the holes in the sides being made 
to fit the stick to be painted. A wire frame receives the 
painted rollers, on which tbey are carried aside hy dozens 
and stacked until dry. A simple machine turn s the tenons 
and the rollers are ready for the knobs. 'fhe contrivance for 
turning the knobs is the most interesting featurd of tb" es ·  
tablishment. It  will turn from four to five thoueand a day. 
The knebs are turned from cubic blocks which have been 
boaked two or three days and bored half through, 'I'he 
block is driven upon a mandril at the end of h �l laft. 'riJ is  
mandril projects over a table. On the table is a block ahout 
six inches square and t wo feet long, one eni being made 
small to serve as a handle, the other turning on :1 pi vot. On 
one side is a curved knife, which, wben the block id drawn 
up to the knob, gi ves it its general ontline. A second knife, 
fixed in the end of a smaller block, which slid es in a groove 
in tbe upper side of the larger one, is  then brought up to the 
knob by means of a short lever, and gives the knob the re 
quired sbape. No peculiar machinery is em ployed in the 
manufacturfl of moldings, unless a planer, which smooths 
the four sid , s  of a �trip at once, be peculiar. After planing, 
the strip is split diagonally so as to make t wo moldings, 
which are next shaped by a eThall planer witb a knife of the 
requisite shape. Rollers and moldings are mad e of bass, 
wood, knobs mostl y of soft maple. 'fhe establishment has 
been in oper:�tion 19 years, and is thought to bd the only one 
in tbe country doing a large business solely in toi'l  line . 

Two miles farth er np the stream, in a most romantic glen, 
is the factory of the Warsaw Furniture Com pany, their fi.n· 
ishing and salesrooms occupying a fine four story block with 
French roof, in the vil lage. The machinery is driven by a 
turbine water wheel, which communicates with Ule main 
shaft of the factory through an endless wire cable 480 feet 
in length. The company nse no machinery invented here ; 
but I underst,and that they intend to introd uce '1 machine for 
fitting j oints, the invention of the foreman . For curved 
eawing, they use an endless belt saw about 20 feet long, 
which runs over two wheels and through a table on the de' 
scending side. Tbe frame which sup port s it rese mbles an 
enlarged Wilcox and Gibbs sewing machinfJ. The com})any 
mannfacture, for wholesale and retail tra(l", all kinds of 

bouse and office furniture. 
The water of the Wareaw village waterworks has just been 

put to a new use. By means of one of Stannard's cold wa· 
ter hyd raulic en!;ines, a half inch stream having 260 feet 
bead is made to print the Wyoming Count,y DemocN;t at the 
rate of 1,000 impressions per hoUl". C. H. DANN. 

Warsaw, N. Y, 
- •. -

Brtttllh Pa tent ReCo rm. 
To the Editor of the Scientific American : 

I notice in a recent number of the SCIENTIl'IC AMEltlCAN 
that the patent laws of Great Brltll,in arc, iu . :.ll lOl'oha(ri iity, 
going to be n arranged, and that it  I t; propos' d to Itdd a new 
cla llse to the effect that " letters p'ltent, ",hte!> have be,m 
granted for any invention which has not, witbin a fair and 
reasonable time (to be arranged), bel'n bronght into active 
11se, shall be declared to have e.xpired." . 

This, in my opinion, . is an excellent suggestion, and one 
whIch would operate with great fairness t,)  j1lventor� in 
this country. Here is an instance : A few months ago I ap 
plied at  Washington for holtters patent /»r an inventl O D ,  in 
conn�ction with railroad operation, wbich wa�, hy tnlilly prac· 
tical men, considered to be of conslderabie val ·IIl, bot;h with 
regard to �aving of expense and obviat ing dangel'. My ap.  
plication wa ', h.-,wever, refused , on the grouod tll,,:, i ', i t] t e r  
ided with an invention of wn years back, which J kIlO ' iT  hii.S  
never been brought into active usa, a n d  is patent e :l only i n  
England. Again, not long ago, I applied for letten patent 
tor another invention, also in connection with rll,ilr(1ads. 

J titutific �tutticau. 
Result, another refusal, as conflicting with English patents 
No. -- and No. --, of, respectively, 1847 and 1861 . Nei. 
ther of these, to the best of my knowledge, have ever been 
brought into active use, aud I know England well, the rail· 
road world not less than any other. 

Here, therefore, ill a clear instance of the justiee with 
which this ne w proposed clause in Eng-land wfmld operate 
with us here. If  ynu will be kind enough to publish this 
letter, it may draw forth some expreesionR of opinion on the 
subj 6(Olt, and be of intereHt to i nventors generally. 

INV1�NTOH. 
- .- -

An Optical ExpcrinIent. 

To the Editor of tlw Scientific American : 
A microscope is any instrument by the aid of which we 

can subtend the angle of vision. Is there any instrument 
which will enable us to s ubtend the angle o f  vision indefi· 
nitely ? I think that the ordinary photographic camera is 
s"uch an instrument. The following experiment would soon 
demonstrate the correctness of my deduction : Photograph 
the palm of a human being, say eighteen incheA iu diameter. 
Cut a circular incb. from the center of that photograph and 
mount it upon cardboll.fd. Mark it number one. Take an 
eighteen inch photographic copy of number one. S ubject 
the copy to the cutting proces" and 1119,rk that circular inch 
nhmber two. CoPY number two and cut out number three ,  
and so on until you obtain many circular inch photographs., 
Spread the last copy taken on the table. Put the original 
palm under the best microscope you are able to use and com· 
pare results. Lunar and solar investigations call be carried 
further, by the above described method, than by any other 
with which I am acquai nted. Warren De la Rue has pub
lished excellent photographs of  the moon, which are j ust the 
things to cut the second hole into . 

New York city. R. B. s. 
. ..... -

A Machi nist's query. 

To the Editor of the Scientific American : 
On page 3i9 of your volume XXVI, is an article head ed 

. " Sorry he didn' , learn a trade ;., now I have learned a trade, 
and I am not sorry for it, but it is hard to know that a fter 
serving four years a pprenticeship to my trade, I CRn get only 
$3.50 a day for b uilding and re pairing au engine, while a 
man who hai served no :>pprenticeship, and is ignorant of 
the working of the engine, gets $i.;"l0 for running E. 'Phi s 
I think, is alike an ioj ustic3 to the m'l �hinist  and to the pub
lic who risk their lives by the inCOlinpetence of these m e n .  
If an accident oc�ur�, the pu blic clamors to hang the poor ig. 
norant wretch who caused it ; b ut an ounce of prevention is 
bettor than a pound of cure. · I� there no way to prevent 
railway officialR from filling such important places with ig
norant men ? Ask the public who have the risk to run, or 
the Congress which is said to right �ll wrongs , 

Gahreston , Texas .  A YOUNG MACHINIS'l'. 

SOMETHING ABOUT PIPES. 
It is an interesting fact, particularly at the present time 

when resolutio:as, at the Convention of the Young Men's 
Christian Association at Lo well, Mass. ,  condemning the use 
of tobacco, have been made the subject of considerable com
ment, that over nine million8 of pipes made from different 
varieties of wooi alone are yearly manufactured in this 
country, The wooden pipe is probably more distinctly na· 
tional than any which finds its way into the market. Rang· 
ing in co"t between the aristocratic meerschaum and the 
plebian clay, it is rarely expensive, while at the same time its 
manufacture calls into existence [m indnstry which develops 
a ra w material by far the largest part of  which i s  obtain ed 
within our o wn brokers. 

The root of the " Briar Ivy " is the substance most generally 
used for pipe making, it being se l ected for the purpose on 
account o f  durability, hardness, and the bright polish which 
it is capable of taking. It is fonnd throughout the S )uthern 
States generally-the best qualities growing in Virg' nia-and 
is sent to the market in large pieces which vary in siz e from 
that of 3. man's fi ,t to the dimemions of a good sized kpg. 
It costs the manufacturer from thirty to forty dollars per ton, 
t,he prlce dependiug upon the q naHty of the wood 

The above i nform",tion w"s im parted to us by one of the 
manufactures of pi pes in this city, while wending our way 
from hie office to the cellar underneath the factory, where 
the rough udar root was stored. As we entered the last 
mentioned apartment, we noticed, heap'd against the walls, 
the odd shaped pieces of the wood. Some had j llst been re
ceived, for a workman was busily eugaged in thro wing them 
into an oven which ,  heated by s team pi pes, serve'l to d ry out 
all sa p and moisture the wood might contain . In the middle 
of 1,he cellar, a circular saw was in motion .  cu ',ting the dry 
pieces into slices of about t wo inc hes in thickness, which 
as won a� finished were received by boys and piled in regu· 
lar heaps. From this undergrouud apltrt;ment, the slabs are 

' seLt to a d rying room on one of the upper floors, where they 
are kept heated at a moderltte temperature for 8ix month�, 
during which time the wood becomes thoroughly seasoned. 

Follo wing onr guide, we next entered the workshop . 
Here the clatter of innumerable wheels and the buzzing o f  
saWd and lathes rendered speech out  of the question. Pick· 
ing our way over heaps of wood and edging bet ween count· 
le28 belts, we were at length arrested before a workman 
who, sittin� on a bench in which revolved a circular s �w, 
hail. at his Bide !t pile of the slaba which we had already seen 
cui;, down in the cellar. Taking one piece at a time, he 
pre8se.i it against the blade and in a few SBconds  it was di
vided into several smaller blocks of the shape of Fig. 1 .  

The blocks vary in  di 
mensions according to  
the  size of  pipe  to be 
mad e. Very little o f  th" 
wood is wasted ,  the odd 
pieces being all worked 
up into Rtems or small 

The Stealll Jacket. 

There . t· 1 b· t· t th e (.>f tl , · ack t t pipes. 
I S  a prac lea 0 .l ee lOn ,0 , e us ,ne J , e 0 The blocks as soon as 

which we have not yet referred. High pr8�snre steam , 
especially if quite dry, appears to exert a peculln,r solvent 
effect on cast iron. Already we h ear rnmora in numerous  
d irections of the rapid wear of the high pressnre eylinders o f  
compound engines, an evil  which grows in proportion with 
each augmentation of the weight of the casting. It appears 
to be fortunate that the remedy for th is evil affords the best 
possible method of  applying the t rue theory of th e j acket in 
practice. In certain cases the j acket is made by putting a 
thin steel tube into a cast i ron cylinder bored out to receive 
H. The Reading Work s Company, for example,have b rought 
this system of construction to great perfection, w.ith ex cel· 

lent results. How far the scheme is applicable to marine 
engines, we are unable to say . We suggest that, especiaUy 
in madne engines, instead of steel-notably an uncertain 
material-hard b aes, or more strictly speaking gun metal, 
liners should be used for tQe high pressure cylinders. Properly 
made, the material is much harder than cast iron, and will 
take a beantiful surface ; while the material, being an excel· 
lent conductor, would comply w:.th one of the fund amental  
conditions of eminent success in using the jacket. The idea 
is a mere extension of the system of  lining ail pumps. "Ve 
do not claim it as original , but we believe this is the fir�t 

time the scheme has been mentioned in any jonrnal ; and it 
appears to u� to be well worth the consideration of engineers 
engaged in the construction of large steam engi�es  working 
with considerable pressure.-Bngineer. 

-----------
L ocomotive B o U e r  InCl"U8trati o ll " .  

A t  the recent mlwting- of t h e  Arneriean Railway Master Me· 
chauics' A Esociation , they expressed the bel ier  i ' _ltt t he boiling' 
of the water previous to its use ill locomotiv. · ,v . J tlid separate 
the sediment from the water, and obvi9,te, in a Ltrge degree,the 
trouble now fdt from incrnstrations .  On some of the west · 
ern railroads, the 108s by the3e iucrustrations was no leSE  th�n 
$75,000 per year for each one hlllldred locom'ltives, 1Vl r. 

Coleman Sellers, of Philadelphia, called attention to the fact 
tbat the entirely pure wakr wes  more inj urious to boilers 
than that which was slightly impregnated with S'l,lt3 or Borns 
foreign substances, and stated that on one oC03dion the boiler 
of a steamer which used distilled witter was flflarly rn ; und 
in one trip tbereby. 

cut Me passed over to 
the turners. Standing 
beside one of the work· 
men, we watched him as 
he placed _ the pi"ce in 
the lathe chuck, A 
pressure of the bori ng 
tool , and the inJ,erior of 
tho 1m ",1 of the pipe was 
excavated, then a part of 
the exterior wa� tllmed ; and fimtlly l,he block W ],S reversej 
and, in a few revolutions, the emi for the stem completed . 
'I'll" entire operation did not OCCUDY more than ieu seconds, 
the pipe, wb en thrown to one side, :1pJ>learing as in Fig. 2. 
Still it wa,s flU" fwm finished. It had to be carved into shape, 
and , to wHness the process ,  we were conduc(ed to a nother part 
of the room where the filers were at work. E �ch operative 
had before him a revol vin " di,k, one sid." anri the edges o f  
which were c u t  c�arse o r  fiue, like files. This in"tl"ument re
moves the wood in eithpr large or small q uautiti�s as may 
be desired. If the pipe is to be ornamented. the tiner files 
are used to cut away minute portions. The workmen are all 
well skilled, and reproduce apparently intricate designs with 
wouderful accuracy. 

'fhe most delicate work, such as faces, flowers,  et!). ,  are 
cu� by hand. vVe noticed th'lt , in carving heads, it was evi
dently  the intention of the manufacturers to meet the fancy 
of the German portion of onr population, as there appeared 
to be an unusually large l1urnbm of pro files of Ki ng'  \ViI -· 
liam, Bi.�mltrek and Moltke. 

After the carving is completed anil a hole d nllerl for the 
.leU!, the pipe is thoroughl_y sand papered by hold ing it 
against a revolving wheel covered with that material. This 
done, it is passed to the burni�her where a brilliant polish is 
given to the wood by allowing it to rest against a rotary 
disk m ade of layers of chamois l(')ather. 

We next passed to the fi.nishing room where, seated at long 
tables, we found a n u mber or workmen engaged in fastening 
to the pipes the pl, wter ;,np-. an-i eovers, toget,her with the 
small bits of chain awl banrl� which hold the �terns and 
mouth pieces in phtc�. The l:tU;�r  are manufactured from 
tbe ti ps of horllH whi.ch are b t'O ll c,bt  frmll the comb makers - -. - -- -- ---.---- - I for t,1"j P U'P()Rtl. TheR" tip� a !',l t ll rn.,d to the shaYJe d"l i red , 

" Is there any material or device more economica l for P :lck- I ho1<'5 dril .lnd th rough t 'wh l e0gth,  and then thoy ar" b,;nt 
ing stuffing boxes than hemp ? "  Hemp is consid

.

ered the 

I 
ill.to s\ape by the aetiO!l of heat ani finally cOlor,

.

>d

. 

black by 
beat, as no danger from fire is felt, this material standing 500 a peculiar kind of dye . 'When c)!ll pleted, they are carried 
degrees of heat, while ordinarilv stell� reaches only 343 de· to the finishing room and there attached to the pipes. No

grees. thing further remains to be done but to pack the finished 
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pipes in boxes, label and mark them, and they are ready for 
the market. 

The factory which we have described manufactures over 
one hnndred and fifty gross of pipes weekly. Other woods 
beside briar root are used, none, however, equaling it in 
durability and beauty. Among these are apple, cherry, 
mahogany and poplar, which are marle into th(! cheaper 
pipes, which cost from nine to twelve dollars per gross. The 
most expemive ar cicles nre made from the briar root and 
carved by hand, costing some twelve dollars per dozen. 

. .  -. .  
THE ENGLISH BUILDING TRADE LOCK-OUT, 

As we chronicle the latest phases of the eight hour upri�
ing in this city, the cable brings us the news of the great 
IO Jl;:.·out which has lately taken place in the English metro
polis. 'r wenty thousand workmen, mostly belonging to the 
building trades, having struck for reduced hOUIS and in
creased wages, have been thus retaliated upon by their em
ployerd, and have consequently been thrown into idleness 
and forced to rely upon the societies and unions for their 
daily support. 

The agitation for less h ours of labor was commenced in 
London in 1853. The masons were the fir�t to make the de 
mand, though they were almost immf'diately joined by the 
carpenters and j oiners. Both trades eventually agreed to a 
p t"Opo . a l  made by the masters, by which, alt uough the num· 
ber of working hours was not d iminished , their wages were 
increased s1xp�nce a day. In 1858, the nine hour question 
agam came up, and in 1859, under tbe leadership of George 
Potter, a noted agitator, the bricklayers, masons, and car
penters united in tbe formation of trades' unions in s upport 
of the movement. In July of the last mentioned year, the 
operatives in one of the largest establishments in London 
struck, a proceeding which was promptly met by a grand 
lock out of some 24,000 workmen by 224 of the principal 
man ufacturing firms. After a struggle of nearly eight 
months in d uration, a reconciliation was effected by the mas
ters agreeing to withdraw a certain docum ent, whereby they 
pledged themselves not to give employment to union or so
ciety men. 

The nine hour movement was thus virtually abandoned, 
only, however, to appear again in 1871 when a general up· 
ri�ing of the engineers took place throughout the kingdom. 
Long and bi tter controver�y ensued, resulting in the y ield
ing of the masters and a concession of nine hours as a day's 
wvrk to this branch of trade. 

Encouraged and emboldened hy this victory, th@ carpenters 
and joiners recently revived the question and demanded that 
a day's work shall consist of nme hours labor, except on 
Saturdays, when they sl.!all only be required to work six 
hours and that their wages shall be increased to nine pence, 
OJ eighteen cents of our money, per hour-a change amount· 
ing to the reduction of th61 number of hours per week from 
fifty-six to fifty. one, and an augmentation of their weekly 
wages of about �even pence or fourteen cents in our curren 
cy. The masters refu.ing to accflde to these terms, the 
workmen of t wo of the principal firms struck and left work. 

The employers then threatened a general lo ck out, but 
mindful of th e heavy losses which they would necess uily 
be compelled to und ergo, and at the same time not wishing 
to resort to such an extreme measure without giving their 
men time to d elibe l ate on the consequences the reof, they 
proposed an appeal to arbitrat.ion, and named the Earl of 
Derby and the Marq 1lis of Salisbury as their reprt'stntatives. 
This overture was rej ected by the strikers, and the menaced 
lock-out was enforced. Not only have the carpenters and 
j oiners-the originators of the movement-been thus served, 
but th" mason s, bricklayers. and all others employ ed in the 
building busines� have been summarily ej ected from the 
factories and workshops. 

The general tone of the London masters is that they con· 
sider thi� action of their men aJ capricious, " and t hat the 
time has not yet arrived when they can reasonably or fairly 
be expected to yield the nine hours demand wi th increased 
pay." The employers also assert that though the general 
effect of the strikes during the past twenty y ears has been 
to raise wages some fifteen per cent, yet this incrf;ase has 
been more than balanceu by the large numbers of men 
thlO wn out of employment and the suffering and privation s 
which their families have been forced to endure. Lock 
outs as a mean s of retaliation or coercion are not approved 
except as a last resort, but the present one is deemed j usti
fiable in order to support the firm and unwavering resistance 
with which the master� declare they will oppose this out
break. 

The workmen, on their part, say that the cost of living in 
London is greatly increased, and they complain that they 8.re 
obliged to wastb much valuable time, for which they receive 
no remuneration, in traveling to and from their places of la
bor. 'l'he maS(lllS, especially, are dissatisfied with their 
wnges , which are now eight pence (sixteen cents) per hour, 
makl ng their compensation for nine hours work amount to 
$1 .44 in our money. 

In reference to this upriEing, tpe London Building New8 is 
of the opinion that the workmen are much stronger than 
they were in 1859, that they have more money and a more 
perfect organization at their command, and that " if d efeated 
now, the nltimate victory of the men is next to certaiu." 
The same journal further say s that, as the prices of the lole· 
cessaries of life have greatly increased,  " it is not unnatural 
that the men em ployed in the building trades in London 
should either demand increased pay or diminished hours of 
labor ; and 80 far as we can learn from personal intercourse 
with them , thq are much less interested in increased pay 
than they are in shorter hours. They are determined to 

1 titutifit �mtritau. 
have �hOIter hours, whether they have decreased or in
creased pay. They say that one man out of ten is out of 
work, and they prefer to divide the work now done by nine 
men among ten men." 

The London Times editorially considers toat a vast loss 
will result to Great Britain from these strikes, owing to the 
great enhancement which will take place in the price of the 
products with which England supplies the world. :Joal and 
iron will be much dearer, and as a consequence England 
will lose her present advantages in her resources for indus
trial production. 

_ . • .  -
Uses or Blast F urnace Slales, 

Professor Egleston says that Mr. Sepulcre, a Belgian en
gin@er, was one of the first who successfully transformed 
the slag int·o a stone which could be generally used. This 
he effected by causing the slag channels to terminate in an 
excavation whose sides had an inclination of about 30°, 

and whose capacity varied from a half to ten cubic meters. 
The very steep inclination of the sides causes the section of 
the pits to increase very rapid ly, and this allows the solid 
crust, which forms on the surface of the liquid slag, to rise 
with it without becoming attached. The sl ag must flow 
continuously into the excavation, and if, for any cause, there 
is an interruption, the crust must be raised to allo w of the 
liquid material flo wing underneath. In this manner, the 
whole madS of slag in the pit is sure to be all liquid, and 
will solid ify from above and under pre�sure. After the ex
cavation is full, it is left for 5 to 10 day s  to cool, the only 
precaution required being to cov. r the top with a�hes or sand 
to a sufficient depth to prevent the mass from COOlilJg too 
rapidly. 'rhe stoue so produced gro ws hard 00 ex pos ure to 
tbe air. When first ma de, it can be easily broken into any 
required shape, but after exposure for a period more or less 
long, it beeomes so much harder as to require d,mble the 
number of tools to work it. 

All kind s of slags are not suitable for tllis manufacture ; 
those which contain too much lime fall to jJleces on ex· 
posure. In general, it may be said that they should contain 
from 38 to 44 per cent of silica, and that the fUt"llace should 
be working well . 

Mr. Minary , Director of the Franche Comte lrol1 Company, 
conceived the idea of using the slag'S by granulating them 
as they flow from the furnace. To do this, the trough through 
which the slagd run is made to termiuate in a �tream of 
water which has sufficient velocity to carry the grains of 
slag iuto a pit pr�pared for it, from which it is charged into 
wagons, without further expense, by an endless chain with 
b uck"ts. 

The granulated slag was first used as gravel in the works ,  
and t o  make the bed o f  the casting house. I t  was found that , 
from such a casting bed, the pigs came o ut clean and bright, 
and were preferred by the puddlers even to those cast in iron 
molds. This method of using the slag is now of almost uni
versal application in the Slegen district, in Prussia, where 
most of the furnaces run on spiegel. 

As these uses consumed but a very small part of the slag, 
it was offered as ballast to t.Me railroad companies ou condi
Lion that tl, ey should remove it  themselves. As the size. 01 
the grain can be easily regulated by the velocity and direc
tion of the water, the railroad companies were not slo w  t o  
avail themselves o f  these conditioils, a n d  soon were glai t o  
pay for it, thus furnishing t o  the furnace company a revenue 
from what  had previously been a aource of expense. The 
granulated slag weighs 1,200 kilogrammes the cubic meter. 
Its cost in France, where it  is used, is less than half the price 
of sand. It is exceedingly porous, so that it retains very lit
tle moiJtute, and yet pack s  sufficiently ; the result is that it 
will bear tranfporting for long distances, as it is much cheaper 
than ordinary gravel and better adapted to the parpose of 
ballast. 

The manufacture of bricks from this material immediately 
suggested itself. It is simply mixed with lime, pressed, and 
sun dried. It is very extensively used on the Rhine and in 
its vicinir,y. T hese bricks give a light cheerful air to the 
buildings, and make a warm and exceedingly comfortable 
house at a very small cost. It is remarkable what can be 
done when the necessity exists. I saw, at Kreuznach on the 
Rhine and i. the Siegen district, bricks made from ordinary 
coal ashes mixed with lime and sun dried, which had stood, 
during several y .. ars of exposure, with no sign of deteriora
tion. The manufacturer assured me that there were s even 
or eight large establi�hments for the manufacture of this 
coal ash brick in Germany. 

By coating the surface of the unburned brick with granu
lated slag and then burning it, out of the direct contact of 
the coal, it was found to produce an enamel of diff,mmt col
ors, varying with the composition of the slag. In making 
fire bricks, calcined sand is replaced by granulated slag. It 
is proposed to use this material in the manufacture of bricks 
for the puddling furnace. 

Another application (If the granulated slag is its use for 
agricultural purposes. The important part which carbonic 
aeid plays in rendering soluble the different mineral sub
stances which plants req "ire for their gro wth is well known. 
The very fioe state of division to which it may be reduced 
at a very small co�t  is favorable to its decomposition in the 
soiL 

Blast furnace slags gelatinize in acids, and they are, there
fore, very �uitable for the manufacture of cement. Pelouse 
and Fremy, in the last edition of their work on general 
chemi�try, cite them as being eminently fit for this purpose. 
In certain parts of Germany au artificial cement, equ.a.l iu 
every respect to the best Portland cement, is manufactured 
from them at a price so lo w as to yield a large profit, and 
yet very :anch undersell the Portland, Very large works 
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or the manufacture of this artificial cement are, during this 
year, to be constructed. 

Consi:lerabla attention has been paid in Belgium and Ger
many to the use of the slags for the manu facture of chemi· 
cal produ �ts. These were first �alts of alumina, then salts 
of lime as an incidental product, and lately the use of the 
silica ex(,ractt'd for the manufacture of soluble gl ass. 

In certain conditions of  the furna�e, tbe slag is s p un by the 
blast into fine fi oers, and makes a su bstance whIch is . ome
times cal ' ed " flunace wool." This material is a very bad 
conductor of heat, and it has recently been proposed to use 
it as packing, to prevent lo,s of heat about boilers, etc . 

[We have in our possession samples of this wooL It re
sembles ordinary white cotton in appearance.-EDs. 

- - -
Chro miC A cid. 

Chromic acid occurs in brilliant crimson needle�, which 
deliquesce by exposure to the air. When pure, it is almost 
odorless.  Its aq ueous solution has a sour metallic taste, and 
a rich amber or reddish bro wn color. It is very soluble in 
water, sparit:gly soluble in chloroform, insoluble iu the 
fixed oil. and fats. As an antiseptic, d isinfectant. and pre· 
ventive of germ gro wth, chromic acid stands " second to 
none." So says Pro fessor Dougall ,  in the Lond on Lancet. 

The coagulating power of chrom.ic aei:! in aib uillinou, �o
lutions has befln compared with that of most metallic salts, 
various acid s, etc , and found to exceed them all ; for exam
ple, it bas about ten times the coagl1lating power of carbolic 
Itcid,  fifteen times that of nitric acid, t wenty times that of bi
chloride of mercury, and a hundred and fifty times that ot 
chloralum, etc. 

Chromic acid coagulates, hardens, and oxidizes decompos
ing organic matter. It combines sim u l t,aneous ly with ammo
nia cal products and with nascent su1 plmretted hydrogen, re·· 
d ucing the latter to water and free sul phur. Added to pu
trid blood, flesh, pus, uriTI" , or faleal matte�, the off,nsiv8 
odor is soou absolutely removed , the mixture remaining 
fresh for an iudefin ite time. Dc.  R. A. Smith found that bi· 
chromate of potassium surpassed thi rteen other of the lUOS/, 
energetic antlSeptics, includ ing carbolic acid, in preventing 
the evolutil)n of sulphuretted hydrogen in a mixture of equal 
parts of blood and water. Thtd saIt bas a coaguldting power 
near that of nit ric acid, tha t is, fifttten times wedker than 
that of chromic acid . 

As a preventive of germ life, chromic acid surpasses sixty
slx othPf chemical bodies consisting of irritant, narcotic, and 
narcotico-irritaut poi80n�, iucl uding all the known anti,ep
tics and d isinfecta.nts, except t wo or three su bstances, with 
which it has not yet been comp3.red. In this re�pect it 
greatly excels carbolic acid , the average p reventive streugth 
of which, in three aql1eous solutions of h�y, urme, beef 
j uice, and egg albumen, is only 1 to 400, while that of chrom
ic acid is 1 to 3,300. 

- -_ . .  
Earth Pou ltices. 

In further illustration of the vahe of earth for external 
appHcation, mentioned on page 9 of our last number, a cor· 
respondent, Mr. H. Gallup, of Nor walk, Ohio, sends us the 
follO Win g- : 

" As the season of bites of reptiles is n eal", I send you a 
si m ple aud easily obtained remedy for stings or bite 1. It is 
a plaster of clay, or, instead of clay, commou �wamp or gut
t',r mud, applifd a, soon as possible to the wound. I h'tVe 
tried it  on myself. In one ca-e, I was st!lUg, by a numerous 
swarm of the yellow hornets, in m ,ny pla�es in my neck and 
arms. I went to a s wam p near, the poison being" so severe 
that my sight was much affected. I immediately applied 
the mud, and, in half an hour, I went to mowing aga:n, with 
only a small sore lump round each sting. I kne w a neigh
bor who was bitten by a rattlesnake some miles fro m home ; 
his companion left him and went for help as fast a'l possi ble, 
it being j lldt night. He was not hble to return until morn
ing. When going', he met the man ret urfltng", with the poi . 
son conquered. He had got to II swamp, d ug a hole w : th bis 
tomaha wk, insert"d and b uI"ied the bitten place in the mud. 
That was all." 

_ .... -
Inc.rease of" 'J.'ea .Il rl nking;. 

A late member of the L )ndon Grocer p ublishes the tea 
statistics of the United Kingdom for the past seventy-oue 
years. In 1801, the quantity of tea consumed was 23,730,150 
pounds, the average price of which was four shillings t wo 
pence h alf penny per pound. The population then numbered 
15,828,000 souls, making the yearly amount of the beverage 
druuk by each person average one pound eight ounces. 

In 1871, the conoumption had riseu to 123,401 ,889 pounds, 
but the price had iallen to one shilling, teu and a half pence 
per pound. The total population had grown in numbers to 
3 L ,513,000, and we judge that the taste for tea must have in
creased in the same ratio as its cost decreased, as in the last 
mentioned year the average of each individual was three 
pounds fifteen ounces. 

- .�. -

WATER LEVEL INDICATOR.-M. Plaudie, an engineer in 
Imphy, has designed a new water lever indicator for vertical 
boilers, in which the water stands from 20 ft. to 25 H. above 
the ground, and which is  eonsequently difficult to observe di
rectly. He obtains the indicatious of the level at a convenieut 
hight by the difference in pressure of t wo llquid columns, 
the one having 8 fixed hight, anlli the other being vari",ble 
accord ing to the change of level in the bailer. 'These dlffc\f
ences in the pressure are indicat ,d by the movement of a 
mercurial column inclosed in a U tube, wbich communicates 
at each end with one of the tubes j ust mentioued. Tuia ap
paratus works very well in the shops at Seralllg and other 
establishments. 
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IMPROVED ELLIPSO GRAPH. 

We have pleasure in laying before our readers the accom
! '  mying engraving and descri ption of a very beautiful in· 
',rument for d escribing elli pses, invented by Mr. Arthur W. 

: i ro wne, of Bloomfield , N. J. It is correct in principle and 
, erfect in operation. 

Fig. 1 represents the instrument standing in position to 
, ' escrihe the el ' iptic outl ,ne partly shown ; and from this 
' gure, a general idea of the operation may be at once con· 

;'eye d.  
A is  the fixed center upon which the instrument is worked ; 

1\ is a revolving center which has a planetary 
i llotion round A, and C is tbe pencil point 
vhich mO'Ves, like a satellite, ronnd the center, 
3. It will require no explanation to sho w how 
t,hese compound motions compel tb e pencil 
point to travel in an elliutic path. Vr'e will 
proceed to explain how they are produced. D 
'8 a geared wheel attached to th e centr&! up· 
right stand ard. E is a sleeve from whicb pro· 
j ects an arm carrying the axis, F, on which 
the loose intermediate gear, G, runs. To the 
lown part of this axis is adjustably attach ed 
the a'm and sleeve, H. Within the sh eve, H, 
ia placed the shaft which carries the revolving 
center, B, to which the 'adj ustable arm cttrry
ing tbe pencil is attached. This sbaft  is roo 
tated by the small gear, I. Tbe operat1 on i s  
as follows : T b e  central standard iE h e l d  firm· 
ly in position while the sleeve, E, is l evolved 
by meRns of tb e thumb wheel sbown in Fig. 
1. Motion is thus commnnicated tbrough the 
arms to the center, B, which is carried round 
A in It clr ele. Motion is also caused in the 
intermediate gear. G, by which it is convey ed 
to the small gear, I, a Old the pencil is conse· 
quently carried round the center, 13, whiltl 13 
is being carried round A.  

In Fi.r,  2 are shown a pen,  which may be 
used in lieu of the pencil seen in Fig. 1 ,  and 
arms C!lf varied length on which either lIlay 
be carried ; also a g age, J, the use of which 
will be exphined hereafter. 

The instrument can be made to d escribe el ·  
l' pties of any given diameters (witbin, of 
�: lurse, its  compass) with either of their Boxes 
GIn any given line. To adjust it for size and 
form, the long and short diameters of the r"· 
quired ellipse are aided together and d ivided 
by four, which gives the distance at which 
the centers, A and B, should be set ; tbe sbort 
diameter is then subtracted from the long and 
the remainder d i vided by four, which gives the dist� nce 
at which the pencil point shoul d"be set fro m the center, B. 
To describe the proposed ellip�e wi th its long diameter on a 
giv<ln line, the gage, J, is placild on the three points of the 
i� st,rument shown at A, so th�t the star marked on "ach may 
coincide. The center, B, and the pencil p oint are both brought 
to its edgi!, and the three p ()i nt� a '  A are pricked u oon the 
given line, while the edge of  tile gage is pe·pend icular to it. 
The gage id tben rem wed and th", ellipse described. 

The in strument will, no doubt, prove very vain able for 
various uses. Figs. 3 and 4 are diagrams made by it which 
illustrate its capability very forcibly. 

It was patented May 14, 1 872, and further information 
:t'e�pecting it can be obtainel! of Mr. C, P, I,1\dd o,f the �idge-
1,'V(J()il WOt��, moomftel(l, N ' , ; 

1 timtific �tUtricau. 
I ncrease or Invention In BelglnlD. and Italy. 

We have notice t of late a large increase in the number of 
new inventions both domestic and foreign patented in Bel. 
gium and Italy. The " Bulletin du Mus6e de Z'Industrie," an 
excellent scientific monthly published in Brus�els, Belgium, 
contains a list of over 160 patents issued in that country for 
the latter half of the month of April, and also presents illus·  
trations and a translation of the description of Jewell and 
Steele's high pressure boiler alarm, obtained from the 
col umns of the SCIENTIFIC AMERICAN 

From Italy a n�w periodical comes to us entitled " Le I'TIr 
dustrie e le Privative Industriale " in which we find a full de-

, 
, 1-

IiJ. 2 

BROWNE'S ELLIPSOGRAPH. 

- -

scription, accompanied by engravings, of Massey's rotary 
engine, for whicb. due credit is given to our j o urnal. For 
the m,ollth of May, 50 patents were issued by the Italian 
Government. 

This increase of inventions allgues well for the future pro
gress  qf both countries, and the, promptness with whi ch their 
industrial j ournal s  re publish novel and valuable American 
lab!)r saving devices proves that the latter are as gladly wel· 
comed and the geniuR of their inventors as fully appreciated 
by the people of E urope as by t he pu blic of thp, United 
StateR. 

_ 1_ -

CORN H USKER AND PICKER. 

Tbe device we illustrate is d e signed to afford protection to 
t.he band while picki ng or husking corn, and is claimed by 
the inventor to be effecti ve and to render tbese operation� 
very ea8Y to the person pfTforming them. Its construction 
and operation will be readily understood on reference to our 
engraVing. 

'Two metal plates, about an inch wid e, are hinged together 
at their inner end s. Their outer ends are bent i nward and 
fasbioned into teeth in mch a manner that, when the jaw thus 
formed is closed, the plates are n early parallel, and the under 
tooth fits closely between the two u pper ones. The plates 
are respectively fastened to a thumb and finger stall which 
are both joined to a wrist strap. In usi n g  the device , the 

forefinger and thumb are i n sertlld in the stalls, the hinged 
j oint is d rawn back s�  as to fit into the angle formed by the'll , 
a nd the wrist stra p is fas 'ened by a buck l e. Thus armored, 
the ear of corn can be broken off from tbe stalk and after, 
wards husked witbout any chance of inj ury to the band, for 
it is grasped by the metallic plates instead of the fingprs, 
and that portion of the hand which would otherwise be most 
exposed is protected by them and by the finger stalls. The 
form of the teeth insu res a very firm hold on that part of 
the huek seized by them and, altogetber, hand husk ing is 
ma�(I so eaey by the /1,14 of tqia applil\I\ce that the inventor 

thinks the use of macbinery for this purpose, with its attentl · 
ant waste of fodder, may well be d i s pensed with. 

A patflnt WM granted May 7, 1872, to the inventor, Mr 
Samuel H. Mitchell, of Lacon, Ill. Further information may 
be obtained by addressing the Mitchell Manufacturing Com· 
pany, as above. 

_ r_ . .  
Tea Drunkards. 

Dr. Arlidge, one of the po',tery inspectors in Stafford shire,  
has put forth a very semible protest, says the Lancet, agaimt 
a very peroicious custom wbich rarely receives sufficient at
tention, either from the medical profession or the pUblic. 

He says that the women of the working 
classes m'l.ke tea a principal article of diet 
in stead of an occasional beverage ; they 
dri nk it several times a day, and tbe result 
is a lamentable amonnt of sickness. This is 
no doubt the case, and, as Dr. Arlidge re
marks, a portion of the reforming zeal whicb. 
keeps up such a fierce and bitter agitation 
against intoxicatiog drinks might advanta
geously be diverted to the repression of this 
very serious evil of tea tippling among the 
poorer classes. Tea, in any thing beyond 
mod erate quantities, is as distinctly a nar
cotic poi son as is opium or alcohol. It is 
capable of ruining the digestion, of enfeeb. 
ling and di�orderiog the heart's action, and 
of generally sbat'.ering the nerves. And it 
must be remembered that not merely is it a 
question of narcotic excess, but the enor
mous quantity of hot water which tea bib
bers necessarily take is exceedingly prej u  
dicial both t o  digestion and nutrition. 

'.I'he Development ot tbe L obster. 

According to Mr. S. J. Smith, in the .Amer· 
ican Journal of Science, the first st.age of 
larval life finds the little animal a free 
swimming schizopod, about a third of an 
inch long, witbout any abdominal appenda
ges and with eix pairs of legs, to which are at· 
tacbed powerful swimming organs. The eyes 
are brigbt blue, and the body is orange to 
red dish orange in color. The SE cond stage 
show an increase in the size of the little ani. 
mal, and .a d evelopment of a portion of the 
abdominal leg�, with other and less impor
tant changes. In the third stage ob�erved, 
the animal has become half an inch long, the 
anterior legs have largelyi ncreased in 6ize, 
the second and third pairs are furnished with 
claws, the abdominal appendages have be· 

come conspicuous, and the " pockets " have appeared, though 
they yet differ from those observed in the adult. The fourth 
st.age finds the young 10bAt.er three fiftb s of an inch long . 
It has lost its schizopodal 1eatures and has become to all 
intents and purposes, an act,ulI.l lobster. 

It is �til l ,  however, a free; swimming animal, moving 
through the water very rapidly' by means of the abdominal 
appendages, and darting back ward when disturbed, with the 
tail, frequently j umping out of the water like a shrimp. It 
is probable that there is  yet another stage of development 
before the complete lobster is reached. From the data ob
tai n ed,  it is also probable tbat these changes all take place 
in the course of a single se.,�on. 

- .... -
COMBI N ED FLASK AND WHISK. 

If, in his travels at night, the reader's coat and throat gets  
dusty, he now h . s  the means fupplied wbereby the dust  m !ly 
be removed from both in the morning, and bis wife be none 
the wiser, if he can manage to be abse,nt minded enough to  
forget the cllstomary kiss 
when he starts out to business 
after breakfast. \Vbile he 

'
i s  

brushing his clothes, he may 
ta h a pull at the concealed 
flask in the handle of the 
whisk, tb ereby recovering his 
damaged appetite, without 
fear of a reproachful lo� k  
from b is better half. Porters 
in hotels and professedly tem
perate gentlemen, who wish a 
81y nip on their t ravel s .  will 
also see their opportunity in 
the preeent in vention, but, it 
id to be hoped that Bridget, 
who presides in 'tbe kitchen, 
will not be equally perceptive. 

The :flask iR m ade of tin, 
gl a ss, or other material, of 
o rdinary or special sbape, and 
is concealed by wrapping to it 
the brown straw in 0 dinary 
manner, an elastic wrapping" 
being interposed between the 

straw and the flask. Tbe 
fla�k is provided with a stop per having a ring by which the 
whole may be hung up, in which case the device is probably 
the mo .. t innocent looking of any yet invented by bibulous 
mortals fer tbe surreptitious concealment of fluids. This in 
vention was patented Nov. 21 , 1871, by Loui s  T. Pyatt, of  
Phila.delphia, Pa" who, had he brought out his  invention 
when the Maine liquor law wae 6l\force(i i� most o.f the Sta�e$ 
mIght have made hi� fortune, 
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A PLEA FOR COMMON SENSE . 

In our number of June 22, there is a communication en
titled " A Plea for the Classics," in which the writer quotes 
the following sentence from our article of May 25 : " Not 
only are physics and mechanics more pleasant studies than 
La,tin, and chemistry more interesting than G reek gram
mar, but we assert that a man can make more money 
by applying a more superficial knowledge of that science 
than by a much mere profound knowledge of the dead lan
guages." On this our c.>rrespondent replies ; " From the 
above, one would draw the conclusion that money making 
was the chief end of man. If that be so, the writer is cor
rect. But man was born for a higher purpose than the 
simple attainment of wealth. I maintain that every rr an 
who comes into the world was put h ere to make humanity 
better," etc. This seems to be unfair dealing, as t.he para. 
graph preceding that about money making, which our 
correspondent does not quote, runs thus : " Scientific knowl· 
edge has its claims ou us to be cultivated for its own �ake, as 
well as literature, poetry, or music ; we must not solely pur 
sue it for the fake of monq making, but first for its beauty 
and beneficial influence on our minds ,  and con-sider the 
profit, often the con sequence of scientific investigation, 
as a secondary matter, b ut au important one at the same 
time, in which science has a d€ cid ed advantage over literary 
and poetical pursuits." And further : " All the great agents 
which have reformed the modern relations of man are due, 
not to literary and poetical, but to practical scientific pur· 
suits," etc. Our correspondent dGles not answer this, but comes 
only with the argument that, in scientific names, many words 
are d erived from the dead languages ; well, what of it ? 
Science does not consist in w ord � to be remembered, as our 
correspondent appears to suppose when he says that " the 
dead languages compel the mind to think correctly, to rely 
on judgment, not on memory, wherea s mathematics and natu 
ral scienCES give exercise only to the Jatter." 

Every one who has studied mathematics and natural sci
ences as well as languages, kno ws that the reverse is exactly 
the case ; there is no study in existence in which there is such 
a complete series of logical reasoning as in mathematics, and 
where memory alone without rea�oning is totally inadequate ; 
there is no science in which the practical j udgment of men 
is more exercised than in the study of the natural sciences, 
that is, the study of Nature which surrounds us and of 
which we are ourselves a part. It is the' study d God's han· 
diwork, while the study of languages is that of mere human 
invention, the memorizing of mere words ; as every language 
contain � a few thousand of them, whi.ch have to be remem · 
bered before the grammar is of any use whatsoever, who can 
deny that it is exact,ly in the study of languages that the 
memory receivfs the most active training ? 

'titutifit �mtritau+ 23 
dous grammatical mi stakes, if he is ignoraut of the classics , 
is too strong an assprtion. And if it were wholly true, his 
" profound knowledge " of his subj ect would be such a r�
d eeming quality that a m" re grammatical mistake would by 
no means make him " a laughing stock of the community." 
We sUf'pect that those, if any, are becoming the laughing 
stock of the community whose training has been so one 
�id ed and neglected in the most essential branches that they 
have no knowledge of anything else but the classics and who 
suppose that this knowledge is everything in this niueteenth 
century, who are ignorant of thA agencies which govern the 
world in which they live, or of the properties of the materi
als of which their own bodies are made, and who know no
thing which can be of practi cal benefit to mankind. 

until it changed from a country of " thieves, murderbrs, and 
policemen." 

Surt ly the chief end of man is not money making, but the 
first thing he must know is how to make a �iving for himself ; 
if he cannot do that, how can he fulfil his purpose, which our 
eorre spondent states to be " to make humanity better for be
ing in this worl d ?" It is not the question : What may be good 
tr, know ? but first : What is absolutely needful ? And iu order 
to:ful fil what " society demands " so that man may be " pre
pared for the battle of life " in this ninet�enth century, ma
them a'ics a nrl natural sciences must be studied more, if possi
ble, in combination with the classics, but if need bp, at the ex
pense of th e clapsics. Have we not scores of eminent and 
highly successful men who never studied the ClaSSiC3, and do 
the latter in general make a man's life useful to his fellow 
men in the same degree as is  the case when his study runs 
more on practical subj ects ? 

The custom of a so called classical training is simply a re· 
lic from the middle ages, when there did not exist anything 
worth studying but the writings of the clasi ical author�, 
when the languagf1s spoken had no literature, and when no 
branch of knowledge was properly >yste matized exce p t  that 
of the dead languages. Cicero's expression, quoteii by our 
correspondent, applies as well to a system of edu('ation based 
on scientific as to one based on lit.erary t.raining ; and no doubt 
if Cicero, who possessed an eminently progressive �pirit, 
could see the present condition of the blanches of human 
knowledge, he would be foremost in rEcommending a thor
ough rf'form in our collegiate courses. 

Many of our Most eminent men, who surely cannot be sus· 
pected of underrating classical training, as they themselves 
received it most thoroughly, are of the same opinion, became 
by also studying sciences they became able to esti mate an 
kno wledge at its comparative value. We will only n ame one 
of those : Presiden� Barnard, of Columbia College, is also in
sisting on such a reform, and his influence on the venerable 
institution of learning under his charge will undoubtedly 
h ave the most benignant rpsult on the future of its graduates. 

- , _ . -
LETTERS FROM PROFESSOR THURSTON, 

Professor R. H. Thurston, of the Stevens Institute, Hebo
ken, N. J., has gone on a professional tour of observation 
among the iron and mining regions of the country. During 
his travels, he will make notes for the SCIENTIFIC AMERICAN, 
and the information thus placed before our readers will be 
found fresh, interesting and valuable. Professor Thurston is 
a clear and ready writer. The firs t of this series of letters 
WIll be found on another page of the present paper. 

- -. -
PROGRESS OF THE EIGHT HOUR STRIKE IN 

NEW Y O RK. 

The excitement is dying out. The movement is a failure. 
Ei ght week s of idleness are producing their effects, and the 
disheartened workmen, unable to make further sacrifices or 
to support their families on the pittances allowed them by 
the Unions,  are slowly a bandoning the movement and are 
returning to their labor at old hours and old wages. 

The principal event of the past week has been the rapid 
growth, both in nU'll bers and influence, of the irl)n a nd metal 
workers supporting the strike. During the fi fth week of 
the movement, when its ul ter defeat seemed most imminent, 
one John Roach, a workman in Roach's Iron Work s, gathered 
together half a dozen mf'n and went around among his 
trade singing comic songs of his o wn composition containing 
humerous hits against the employers. As he travelled from 
one body of men to a1'lother, he organized meetings and final
ly succeeded in founding the present league of iron and 
metal workers, which now numbers several thousand men, 
has more money than any other union, and may be consid
ered as leading the movement. 

Numerous meetings of the different unions and societies 
have been held d uring the week, but nothing of  importance 
bas resulted from their deliberations. On the evening of 
the 21st uIt , an indignation meeting was held at the Cooper 
Institute, during the progress of which several highly in
flammatory speeches were made. One Mackey threatened 
revolution, and warned the employers to remember Paris in 
'93. " W il en the aristocracy of Paris refused bread to 
the working men, there followed a scene in which those 
same laborers revelled in the finest halls and palaces of the 
cit.y." A. set of resolutions of  similar tenor was adopted, in 
which it  was stated that such action as mi ght be necessary 
would be taken to protect the workmen against the police, 
and to " resist any further acts of violence and brutality, on 
the part of them or any other tools of the enemies of the in-
d ustrial ill asses." 

The work of this meeting, however, was promptly dis
claimed and repudiated by the large maj o rity of the strikers, 
the President of the Metal Workers' League saying that he 
was sure that the working men would fro wn down any at
t empt to draw them into scenes of outrage and riot. If they 
could not, by stout hearts and clear heads, gain the terms 
they demanded, they would bare their strong arms for work 
and not for war, and prove that they could manfully and 
hopefully bide their time." 

Oa the 25th uIt , th@ sugar refiners returned to their labor 
under the old terms. These men had more right on their 
side than any other trade on strik.e, and, next to the Ger
man and metal workers' leagues, they were the largest or
ganized body of workmen in the city. The withdrawal of 
their support has been the most powerful blow the move,. 
ment has yet received. The piano makers have also all suc
cumbed, each man, it is estimated, having lost over a hun 
dred and fifty dollars by the strike. In the shops of the New 
York Central and Hudson River Railroad, the movement is 
at an end, all the handa, with the exception of the ringlead
ers who were refused re.engagement, being at work under 
the old system. The men of the Delamater iron works and 
those of a large number of other factories throughout the 
cUy have recently s urrendered, while those from similar es
tablishments that still hold out are making overtures of 
compromise. 

The New York Tribune, in a carefully prepared article, 
points out the cost of the movement, so far as coul d be 
learned from estimates gathered mainly from employers. 
The number of workmen employed when the shops are full 
is 82,938, of whom 61 ,050 have struck. 36,050 men are work
ing under the eight hour system. Of this large number 
3,500 are bricklayers, 10,000 are day laborers, 3 ,000 are car
penters, all of whom gained their demand s at the beginning 
of the movement, and the balance is made up principally of 
wo rkmen connected with the building business_ The piano
forte makers, sewing machine makers, and brass founders 
have completely failed. 23,424 hands are working ten hours 
a day without advance of wages. 4,800 house painters also 
labor ten hours, but receive extra pay. 11,498 men are esti
mated to be still on strike, but this number has been largely 
red uced since the article was pUblish"d. The loss to the 
employers is fixed at $2 .043,550 . and to the workmen in 
wages $ 1 ,674,950_ These statistics cover about forty trades, 
there being of course others regarding which accurate infor
mation could not be obtained. It is believed that the figures 
here given as the amount of the losses incurred would ex
tend over a period of one month, so that for a year the total 
direct loss to both employers and workmen would reach the 
sum of $41,814,000. Leading members of different trades 
state that if eight hours should be conceded as a day's labor, 
the effect would be as follows : Piano makers would raise 
their prices one third : carriage makers, 25 per cent ; marble 
workers would be unable to continue business in the city ; 
the furniture trade would increase their prices 25 per cent 
for fine furniture, 15 per cent for medium, and from 7t to 10 
per cent for cheaper goods. The cost of production to brass 
founders would be augmbnted 25 per cent. Clothing would 
advance 30 per cent. The great majority, represmting all 
trades, unite in belief that, in case of their acquiescenc ' to 
the demands of the strikers, outside competition woul d force 
them to abandon work in Ne w York, an opinion the correct
ness of which is admitted by the workmen them�elves. 

As regards the indignation meeting above referred to, 
which had a fit sequel in the repudiation of its resolutions 
and the unhesitating acquittal of the policemen against 
whom charges had been brought, we can only express our 
surprise that American workmen should allow thems<'lveR to 
be influenced by such firebrands as Blessart and Mackey. 
The remarks of the former person on bayonets, standing ar
mies, thieves, and murderers wer,' out of place and absurd. 
These men al"e not Americans, nor do they know anything of 
our institutions. They merely rant communism and wild 
socialistic ideas here, as th y would in any other country, 
simply to foment disorders and defy the authority of the 
law. The language of condemnation uttered by the metal 
workers is manly and sensible, and will win for them the re
.spect and even sympathy of many who do not approve of 
the cause they support. 

O ur workmen lose sight of the fact that they are in every 
respect bett .. r off tban their European brothers. L'lt them 
read t u e  account of the great lock-out now taking place in 
England, and picture to themselves the misery that must 
ensue therefrom. While they are stliking hue for eight 
hours' labor and 25 per cent advance on wages that are al
read y large, the English artisan is locked out because he 
ventllr, s to demand nine hours as a day's work, with an in , 
crease of but fourteen cents a week-a mere pittance that an 
ordinary laborer would spend for beer in a single day. The 
American mechanic, if so eer, honest and industrious, is the 
equal of the best in the land-< he highest positions in the 
nation are open to him, an d. he is and should consider him
self infinitely abov� the level of the degraded communists of 
France, or the uneducated hopeless drudges of other Euro
pean count:i.es. 

It is the misfortune of those who, like this correspondent, 
have received a one dded mere classical education that they 
foster the d elusion that language and the study of gramlDar 
are t1J.fl chief end of man, whil e in fact languages are only the 
vehicles by which kno wledge of facts can come into our 
mind s. We are much iu favor of the study of languages, 
and it must not be confined to Latin and Greek, but incl ude a 
few of the living languages of the nations foremost in civili
za:.ion, not for the trifling and selfish satisfaction that we can 
enjoy the originals better than a translation, as this corre· 
spondent states in regard to Homer, but for the more rational 
reason that we will not be confined to those works which trans·  
lators choose to publish in the Euglish tongue, but be able 
to go to the original source, and get our treasures of infor
mation at first hand. 

The statement of our correspondent that a mall of the 
H lllo�t profonnd knowledge " ou any science could not de
liver a lecture ou that subject without makIng some stupeu-

A fiery individual by the name of Blessart who " ha"1 been 
ruled by British bayonets," remarked that he had never seen 
" such tyranny exercised over any people as that which 
seek s to crush down the New York working ilien at the 
bands of roughs clothed by a government of thieves." He 
concluded his bloodthirsty harangue by observing t.hat he 
did not know much aoout this country, and that he did not 
wl�h to R\l.glllent his �tock of k'uQwledge in relatiou thereto 

There is a fair prospect, we are gratified to learn, of this 
dispute being settled by amicable arbitration, and it is re
portEd that the Citizens' Association and the Commission
ers of Emigration of this city have proffered their good 
offices in the matter. We thrust that this plan will be car
ried out, and that no obstructions will be opposed to it either 
by employers or workmen. It has been fully demonstrated 
that the eight hour system cannot be adopted at present, as 
its only effect would be to increltse the cost of every product 
of our industries to such a degree ItS to render our c()Dlpeti-
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tion with foreign labor impossible. Let the workmen, then, 
submit their views to arbitration peacefully and with moder
ation ; and if the employers meet them, as we think th 'y will, 
in a spirit of forbearance and reason, we have no doubt but 
tbat a com promise will be efftlcted, satisfactory and honorable 
to both parties. 

... . . .  -

THE EAST RIVER BRIDGE. 

The third Annual He port of the New York Bridge Com· 
pany has recently been published and contains mucn iuter
esting information rblati ve to the progress in the construc
tion of the great suspension bridge beeween Ne w York and 
Brookly n . 

The to wer on the Brooklyn side has been carried up to an 
elevation of 100 feet above high water and within 20 feet of 
the roadway. During tho winter months, the old boom 
derricks have been removed and a new set of hoisting mao 
chinery placed in position. 

the Brooklyn ring-, holds tue position of general superintend

ent. 'l'hi.s man has been authorized to receive five per cent 
on the expenditures incurred in the work, so that f{,r his pro

por tion of the spoils he has secure .! $125,000 on disburse
men t s  of sometbing over $2.000.000. Chle: Engineer Roeb. 

ling is the actual superintendent, and fnlfils l,he require. 

ments of the po�ition ; while Kingsley 's Quties s;)em to con· 
sist in  selling mate ria l from liis o wn mills to the com pany at 

an enormous profit, and tben pocketi ng, i il addi tion ,  fi vo per 
cent of tbe expenditure s therefor. S,) fa r from the cost o f  
t h e  emire "tructure being but four or live millions, it is evi
deut that, nnless some measures be taken t� rid the company 

of such vampire� as the Brooklyn ring, forty millions will 

not cover the amonnts that wi ll be squandered and stolen. 
The whole courae of the managmnen'L is- an o utrllge upon the 
tax pRyers of both cities, and we trust that no furth er illUds 
will be allowed unt.il reforms are inscituted. 

ever, that it i s  because they have learned from tbat experi

ence which has drivt'n work from London within the past 
few years, and which has j ust seriously crippled many 

branehes of trade in New York by driving business a way 
to other parts of the country. 

THE EIGHT HOUR STRIKE. 

It is unfortunate that our people have yet to learn, by bit· 
ter expHrienee probably, that if  labor is worth fi fty cents an 
hour, the great economical law whteh controls the relations 
of supply and dAmand will defeat the attempt of any combi · 
nation of capital to get the hour of labor for less money, and 
that, if labor is worth but thirty cents an hour, no com bina
tiou of labor and no amount of " striking " will secure more 
for it except by simultaneously raising the price of the ne 
cessarie,; of life i .n �ven higher ratio, thus leaving the work
ing man worse off than before. 'l'hey have, apparently, also 

still to learn that a red uction of working hours means a re
duction of production and corresponding increase in price of 

an products of labor in full proportion. fIlo long as these 

sim pl eat la ws of political ecouomy are not taught in our com
mon school�, il ;  remains the duty of the press to teach eon· 
8cientiously one of the most  important lessons which our 
people have to l earn, and to impress upon working men the 
fact that if  capital receives more than its share of profit, a 
fair distribution can only be secured by 'the working men be· 

coming capitalis�s, by combination and cooperatIon-the 

true obj ect of " trades' unions," and th� only way in w hich 
their members have been really and permanently benefitted. 

On the Ne w York �ide, the past eight months have been 
entirely occupied in sinking the caisson for the New York 
towp,r, an operation rend ered especially disagreeable fro m 
11e fact that tb e site selecte d h ad been, for some years past, 
a dumping ground for garbage and refuse, so th " t the mud 
was filled with decayed animal and veget lLble matter. The 
total weight of the caisson Is 7,000 tuns, and it is  considered 
twice as B erong as its counterpart on the Brook lyn side. At a 
dep th of 18 feet and under a load of 53,000 tuns, not the 
slightest weakness or d eflection of the roof could be observed 
even wben the main frames and edges belo w were entirely 
dug out and not resting on the ground . Outside of the 
masonry, a coffer dam bas been carried up to a higbt of 25 
feet .  The CHief benefit d erived from this structure was that 
the masonry could be laid below the water level during most 
of the winter, and the work of sinking the ca iBson c')uld 
therefore procf'ed without interruption. At present, the 
coff�r dam has been designedly filled up with sand and formR 
part of the timber dock extending to the to wer mM onry. 

T wenty.five courses of stone (granite and lime �toue) have 
been laid on top of the timber reaching to a hight of 50 feet 
and amounting to 11,700 cubic yards of masonry. Sand was 
removed from the caisson by means of th e air system , being 
di. charged at a depth of 60 feet through a 3 1 ·2 i n ch pipe 
continuously, for half an hour at a time, at the rate of one 
yard in two miuutes 'l'his represents the labor of fourteen 
men standing in a cird� around the pipe and shoveling as 
fast as their strength would permit. 'rhe material pa�ses 
from tbe pipe with tremendous velocity, stones and gravel 
often being proj ectfld to a hight of 400 feet. In oreler to de-
1lect the sand at the top of the pipe at right angles, both 
wrought and cast iron elbows were med, but as it  was found 
that these were rapidly cut through by the blast, solid blocks 
of granite were substituted. 

'1'11e concrete for filling the chamber in the c .. isson is all 
mixed above and l e t  down through the supply shafts ready 
for distribut.ion below. No brick pillars were med as under 
the Brooklyn cai sson, the bearings of the frames being so 
wide as to be equal to all contingencies wben once uniformly 
packed under with concrete. The stones, earth anel sand ,  left 
hi the caisson during" the sinking, were sufficient to fill one 
tbird of the space ; and since the con crete is going in at the 
rate of 80 to 100 yard s per day, it is probable that the 
chamber will be filled in the early part of this month. 
Final exit will be had by the water shafts . 

The effects of the compressed air in the caisson, on the 
workmen, were not so serious as at first anticipated, but two 
·:ases of death resulting directly therefrom. As the pressure 
increased, the working hours below were gradually reduced 
from four to t wo per day. An ingenious mechanical 
tel .. graph devised by Colonel Paine was used for keep
ing np communication between the upper and lo wer portions 
of the work. For illuminating purposes, ordinary street 
[as was used, sixty burners giving a ll the light required. It 
was noticed that in the compressed atmosphere all the gas 
ligh ts became sensitive flames ,  answering to the stroke o f  a 
hammer on a piece of iron or even to the tones of the voice. 

Chief Engineer Roebling, in concludin g his report" recom
m ends the early acqui sition of the ground requhed for at 
least one anchorage, so aA to make a beginning this season 
and utilize the coming winter by putting in the foundation. 

HaviDg proceed ed thus far, tbe bridge company no w ask 
the New York Board of Apportionment for more funds, re
q uesting the sum of $300,000, being a 10 per cent instalment 
of the subscri ption of this city to ward the expense of the 
structure. An inspection of the statement Of receipts and 
exper diLtres in the r eport before us shows that the receipts 
of the c ,}mpany, from stock paid in , ren t ,  sale of New York 
bond�, etc., amount t.o $2,923,624, 26, while the exoenditurcs 
reach the sum of $2,905,389.49, leaving a bal ance on hand o f  
but $18,234.77. COD sequent.ly, from the original sum sub, 
scribed , $5,000,000-$1,500,000 from New York , $3,000,000 
from Brooklyn, and the balance from private ind ividual� of 
both cities-nearly $3,000,000 have been expended , and yet 
the structure is but li ttle more than barely commenced . At 
war prices, the estimates of Mr. John Roe oling, who planned 
the brid ge, did not exceed $4,000,000 for the entire work. 

We pointed out, when the question of a suspension bridge 
across the East River was fir�t agitated, that the expense of. 
such a structure in the location selected would be mUl)b 
greater than the estimates p ublished . I f  such a means of 

crossing were absolutely nece"sary, it might as well have been 
thro wn over near Black wel l's Island , where the stream is 
much narrower. Iu our o pinion, bridges are not the most suit
able mean s of transit tha,t can be devised. 

Tunnels cau be bored under the bed of the river with the 

utmost facility. The pre ent brid ge will at a l o w  estimate, 
e ven if henestly managed, cost at least twenty million dollars 
Ilnd will require several more years to be brought to comple

tion. On the other hanel, the same com pany that are making 
the excavations at Hell Gate, we are informed, offer to con
struct a tunnel under the river for one million dollars, and 
we have no doubt but that the work could easily be per
formed, with the aid of the greatly improved machinery now 
in use, within a year'S time . In fact, for the amount wbich 

will be expended on this single bridge, at l east six tunnels 
can be opened between diff",rent points of the two cities, 
thus affording lIlllCh more extensi ve , elldctive and less costly 
means of intercommulilication. 

.. _ ... 
rSpecial C orrespondence of the Scientific AmerIcan. :I 

LETTER FROM PROFESSOR R. H. THURSTON. 

PITTSBURGH, Pa" June 25th , 1872, 
A visit to the 'iron and 8teel w07'ks at Trenton, N . .T. Cutt'ing 

i1'on beams ivith toothles8 8WW,�. 1'he Siemens furnace 
antl the "Martin steel. The eight honr strike. li'on ship 
building in Pennsylvania. 

A professional tour of observation among· the great iron 
and t h e  most interesting mining regions of the country can 
hardly be made as comfortably, at this seasou, as a trip to the 
seashore ; but, when engagements forbid attempting such an 
excursion in May or October, it may be atm found quite 
profitable enough to j ustify an engineer in taking the �um
mer months for it 

Lea'ving New York on such an errand a few days since , we 
made our first stop at Trenton for the purpose of viBiting the 
works of 

THE NEW .JElRSEY IRON AND STEEl, COMPANY, Al"D 'fHE 
TRENTON IRON COMPANY. 

The first named, unfortunately, were not in operation on 
that day, and we were compelled to satisfy o llrselves wlih an 
inspection of cold furnaces and of rolls at rest. 

Bet ween 600 and 700 men are usually employed at these 
wOlks, in the produc lion of 2,0000 tun� o f  iron and steel 
annually, of a quality that has made thdr proprietors Cle
servedly celebrated . Many large iron beams and " channel 
bars " are rolled here, some of the former being fifteen 
inches in de pth. We had the pl easure of witnessing the 
interel:!ting and somewhat singular operation of sawing some 
of these immense beams to length, while cold, with a saw 
made of soft steel and without teeth . Th� work was done 
rapidly and well, and the edge of the saw, whe n  its work was 
d one, was left so cool that the hand could be placed upon it 
without great inconveniencE', although the sho weI S 3f burn
ing iron torn from the beam during the operation ' had led us 
to suppose that the saw itself would become highly heated . 
The saw, we were told, wears well and saves consid erable ex
pense by enabling the beams to be cut to length when coLi . 

At these works a Siemens gas furnace is used in the man · 
ufacture of " Martin S teel " on the open hearth. The pro 
cess consists simply in the reduction of tbe p roportion of 
carbon in selected brands of cast iron, by adding to it, when 
melted, the necessary quantity of wro ugh t iron, and working 
in spiegeleisen, as in the other method s  of steel makin�, to 
correct any defects arising from the presence of impurities. 
It is beautifully simple, and when carried on in t .he Siemens 
furnace, where the fl ame can be made oxidizing , deoxicli7;ing, 
or n eutral, and where the temperat lue can be kept per fectly 
under control, it possesses many advantages over eld er pro 
cesses, where it i� worked with carefully sele�ted stock. As 
the steel need not be tapp�d off until it is of the desired 
quality, the product may be made uniformly right . 

WI> noticed here that all the heavy tools aoout the mill 
were driven each by its o wn e n gine, mftking them all  inde
pendent of the main engine and saving the expense of d ri v ·  
ing beavy shafting many hours to do a fe w mInutes work . 

Tbe Trenton Iron Company employ ab out 300 ImJO ,  and pro
duce the fill€S . grades of iron wire in the maIket-hard and 
tough and wonderfully uniform in quality. Both of t h ese 
firms have acquir�d this very great reputaljon by a constant. 
and conscientLOus attent,ion to quality of product even more 
than by their great enterprise. 

IRON SHIPBUILDING IN PENNSYLVANIA. 

From Trenton we went to Philadelphia, where we visited 
several VAry extensive ironworks, and where we were partic

ularly interested in the iron Bhipbuilding yard of Messrs. W. 
Cramp & Son . This firm are building four large iron steamers 

for the American " Atlantic S. S. Company," and are employe 

ing upon them over 1,000 men. 
These vessel s are over 350 feet long, more than 40 feet 

wide, and, when laden ready for sea, will weigh about 5,000 
tuns . 'Their hulls will probably weigh 1 600 tnns. 

'rhey will be driven by engines of 2 ,000 horse powe�, as 

measured by the usual engineer's standard, but the real 

po wer required to propel such vessels can be best imagined 
by those unfamiliar with such r.hings when they are told 

that, to do the work of such steam engines as they do it, day 

aft,er day and even week after week without stopping, would 

require a stud of nine thousand good draft horses, and 

such a n umber would make three " string teams," to work 

eight hours per day each, that wouid be more than four miles 

in lel1gth each, or if all driven together, would extend thir

teen miles. 
All of the materials entering into the construction of these 

vessels are American, and the iron of the hulls is of much 
better quality than that usually put into British built ves
sels. The workmanship is excellent. I have seen none bet
t<lr in the best shipyards of the Tyne or the Clyde. They 
lU1ve beautifully " fair " and graceful models. 

COMPOUND S'fEAM ENGINES. 

The engin es are the most effactive form of " compound " 
engine-t,he form which, it has been recently stat,ed, could 
not be built in this co untry because, as alleged, our construct
ing engineers are un familiar with its construction ( !) I was kindly allo wed to examine the dra wings very minute
ly, and admire l the neatness o f  their design , their excellent 

proportions, and the e vident familiarity ef their designer 

with the priD ciple� involved in this latest form of the marine 
s ,eam eng'ine. 

It is si;gular that our bnilders are so slo wly taki ng hold 
of this style of engine. 'l'hey have seen it co ming fltrward, 

steadily gaining ground, for many years past , as steam press
lues have gradual ly risen ; and in s pite of occasional failures 

until within a few years, the introduction of s urface con ien

sation has removed the great obstacle to the use of high 
pressnres , and has led the way to the adoption of the com-
pound engine by the leading builders of the world.  

The cause of our conservatism c�n hardly b e  a difficulty i n  
fi nding engineers capable o f  designing SUCll en gine�, for al

though it is true that it requires a more th orough acquaint
ance with principles and methods than the old engine, we 

still have many engineers who can produce quite as good de
signs as any fOLlnd abroad. 

Messrs. Cramp & Bons are among thos� who do not propose 
to be l eft behind in this matter. R. H. T. 

- . - -

DESIGN PATENTS TO FOREIGNERS. 

Strenuous effort was made d uring the last session of Con

gress, by some of OIH large carpet manufacturers, to get t,he 
l a w alJowi o g  protection to fo reiguers for designs repealed . 

The bill was not reached, therdore no acti 'lU .wa� taken 

before the adj ournment ; b ut we learn that it is contemplated, 
at the next session , to attach a repeal clause to other amend
ments of the Patent law which the Commis sioner will recom · 

mend , and so cut all foreigners off from protecting their de· 
Higns for carpet patterns and mh�r fabrics . This will be a 

retrogrftde s t,ep, and Congres " may as well go a step further 

and repeal all la w for the protection of inventors from 
abrnad . 

Bllt th,lre is no knowing what thesp gigantic oarpet corpo
rati m:m may not accomplish ; therefore we ad vise all foreign 

manufltCturers to avail the rn3elvBs of the p res ent 11\ 1'7 to pro
t'let; their desigr,R b ,fore th" neK!. l1leetln � of Congress. 

- - - -
AMONG the best conduct'JfS of sound are iron and glass. 

A sy stem of s windling and corruption has been proved to 
exist in the management of the affairs of the company which 
is simply disgracefnl. The New York World, having made 
investigations into the matter, Btate� the members of the 
New York and Brooklyn rings, who formed the miij ority o f  
the private subscri bers, have not paB in a cent of t4eir sub
scriptions. The latter were shams, � mployed mer�ly to b i d e  
the too palpable intention o f  dbfrauding the corpora tions o f  
New York a n d  Brooklyn. A n  individual b y  the m me of 
William C. Kingaley, a corrupt and notorious member of 

A large number of men are employed in the iron works 
and the potteries of Trenton" but there seemed to be no indi
cations of a desire to " strike." It jill hardly probable, how-

Thro ug n them sound is transmitted at the rate of 17,500 feet,  

or over three miles, per second. But in air sound tr,a..velR only 

13 miles per·minute, or 1,142 feet per second. 
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THE NEWARK INDUSTRIAL EXHIBITION. 

'fhe Ind ustrial ExpoBHion which is to be inaugurated on 
the 20th of August next in Newark, N. J., is to be similar 
in character to those which have proved so successful in Birm
ingham and Manchester, England. Its especial aim is to d e
monstrate th at the population of Newark, numbering 1 15,000, 
bring forth prod ncts emb ' acing almost the entire range of 
man's handicraft. 

The example set by Ne wark in thus encouraging the in
dustries within hpr limits is an excellent one, and deserves to 
be followed by all our manufacturing towns and cities. S uch 
exhibitions jf properly conducted are of the utmost value not 
only as a stimulus to the d evising of n e w  inventions,  lJUt also 
toward the c3, "ry ing of those already in the market to a high
er d egree of  excellence. A healthy competition and rivalry 
between producer,; is also engendered , and at the same time 
the lJUsiness and consequent wealth of the locality is increased 
from the fact of the manufactures in which it excels being 
brought directl y to the n otice of the public at large. 

- .�. -
'I'he Time Planets ,,'ould take to Fan into the S u u .  

M. li'lammarion makes t h e  fol l o wing remarks, on this Bub
j ect, in Les JJfo nde8 : 

Supposing the E�rt,h to be arrested in its course, and the 
cen trifugal force thus d estroy ed, the E �rth, being lflft to the 
first f,)fce, would fall ;;0 the sun with a uniformly accelerated 
motion. It would tak e about 64 days in its fall, and would 
reach the suu with a velocity of 600,000 meters in the last 
�eco od,  or at the rate of about 860 miles for that second . 

'1'he following are the figures obtained from a calculation 
of the time t b e  planets would take to fall to the center of the 
SUll , sUl'PosiDg their Illo'ioD to be arres ted . (The calculation s 
are based on the mean distance of each planet from the sun.) 

Mercury . . . . . . . . . . . . . . . . . . . . • . . . . .  15'55 days. 
VeDus . . . . . . . .  . . . . . . .  . . .  . . . . . . . .  89'73 " 

Earth . .. .. . . .  � .. .  .. .. .. . .. .. .. . . .. .. .. . .. .. . . .. .. . .. 64'57 " 

M ars .  .. .. ..  . . .. . . . . .. .. . .. .. .. .. .. . .. .. .. .. .. .. .. .. .. ..  1 2 1 '44, " 
Jupiter . .. ..  . � . . .. .. . .. .. .. .. .. .. .. .. . . .. .. .. .. .. .. 7G5'S7 . .  
Saturn .. .. .. .. .. .. .. .. .. .. .. .. .. .. .. .. .. .. .. .. .. .. .. .. . .. ..  1901 '9B H 
U ranllS .. .. .. .. .. .. � .. .. .. .. , . .. .. .. .. .. .. .. .. . .. .. .. .. .. ..  5424'57 " 
N eptune .. .. .. .. . .. .. .. .. .. .. ..  . .. . .. .. .. .. . .. .. .. . . .  10628-73 " 

-- .----------.... �,� ...... ...... --------.--.. --
Supel'iol' Safety or P Ol'amn O i l s .  

Dr. William vVallace , o f  Gla'go w ,  communicates to the 
L ·)ndon Grocer t h e  results deduced f" om a n umber of exper
iment, made by him with a vie w of  testing the applicability 
of heavy paraffin oils, better known as mi neral lubricating 
oils, to the process of " batching " or preparing jute for 
spinni ng.  and \\lso for wool spinning, more especially with 
reference to the risk from fire supposed t o  exist in factories 
where these oil s  are used . He state R that the flash p oints of 
paraffin oils vary from 2980 to 888 °, and as the lowest of the 
temperatures i� far sbove the boiling point

' 
of water and 

any d egree of heat to which any part of a spinning mill 
conld po�si bly be exposed unless i t  were actually on fire , 
they apptsr to offer perfect safety to spinners of j ute or 
wool . Fatty oil, have a. higher flaslJ point, but t h e  real dan· 
gEr cODsis's in the generatio n of heat by the oxid at ion or 
insensiblA combw,tion to which all these oils are Bubj ect, al
though at di fferent d egrees. A rag of cotton waste, saturated 
partially with linseed oil, kept in an ordinary a partment, 
will sometimes bl eak o ut into o pen combustion in the course 
of a few hour s ;  a n d  Turkey rf d d y e d  calico, prepa red 
with olive oil , cannot be left for more than an hour in a heap 
without very serious risk of a conflagration occurri ng. The 
drying oils, snch as linseed , are the most dangerolls,  and 
those which have the least tendency to hecome by exposure 
thick and rancid a.re the safest ;  Dr. Wallace considers that 
the paraffin oils are safer than any fatty oil because they 
have DO tendency whatever to " heat " when in contact with 
fibrf)lls materiai s.  

_ 8 "' _  
" TITJ;] American Vacuum Brake," the invention of Mr. J. 

Y. Smhh, of Pittsburgh, has been applied to cars at Boston, 
.Mas? The time occupied, in bringing the train to a full 
Btop at speed s from 25 to 80 miles per hour, varies from 26 
to 80 secollds, and the d i stance from 672 to 1 ,152 feet. The 
general construction of the brake is analagou8 to that of 
the Weatinghouse ;  the po wer em ployed, however, is the 
pressure of the atmosphere produced by creating a vacuum 
instead of that due to compressed air. 

1citutifit 
" Ou-r Favorite Sewing Machine.-The cheapest and best Sewing 

Machine now manufactured for family use is probably the New -W ilson. 
We certainly would use no other. It works with eqnal facility on muslin , 

woolen, cloth, cambriC, tarletan, flannel and leather. It does not paralyze 

the spine, or wear out the operator in any way, neither does it demand an 

inc_t:'ssant sto p p age to find out where the difficulty is.  There is no dilllculty. 

It runs smoothly and evenly. hems, fells, tucks, gathers and binds . It does 

the finest and most beautiful work on cambric a.nd linen. It also has the 

merit of being cheaper than a.ny other first- class m achine, as it can be pur

chased for $50. The feeding device is au imnl'uvement on all other rna· 

chines, and. a special patent of the Wilson. It does not get out at order. nor 

break needlBs, nor Slip, nor pucker the cloth . So complete has the \Vilson 

Se wing Machine been made, by a skillful co mbination of brain ftnd muscle, 

that it h:18 left nothing to be desired. " S alesroom, 707 Bro ::\llway, New 

York : also for sale in all other cities in the United States. 

aud 
The Ghargefor inse'rtion 'u,nder tkis head i8 One Dollar a Line. If the :Notices 

e",ceed Fonr Line .. , One Dollar and a Half per Line will be clwff'ged. 

If you want a perfect motor, buy the Baxter Steam Engine. 

Brown's Coalyard Quarry & Contractors' ApparatuB for hoisti ng 
and oonV<l!Vlng materlal by Iron cable. W.D.And'<lws & Bro .414 Water st .. N.Y. 
Mining, Wrecking, Pumping, Drainage, or Irrigating Machin-

'3:ry, for sale or rent. See advertisement, Andrew's Pater..t.  inside pa.ge. 
For Tri-nitroglycerin, insulated wire , exploders, with pam· 

phlet, as used In the Hoosac T unnel, send to Geo. M. Mowbray, North 
Adams. Mass. 

Kelley'S Chemical Metallic Paints, $1, $1'50, $2 per gallon, 
mixed ready for use. Send for cards of colors, &c. , 116 Maiden Lane,N. Y. 

Kelley's Pat.Petroleum Linseed Oil, 50c.gal . , 116 Maiden Lane 

All kinds of Presses and Dies. Bliss & Williams, successors 
to Mays & Bliss. 118 to 122 Plymouth St. , Brooklyn . Send for Catalogue. 

Diamonds and Carbon turned and shaped for Philosophica 
and 'Mechanicttl purposes, also Glazier's Diamonds, manufactured and re 

Bet by J.  Dickinson, 64 Nassau st. ,New YOI'lL 
For Steam Fire Engines, address R. J. Gould, Newark, N. J.  

The paper that meets the eye of mauufactuzem throughout [n the Wakefield Earth Closet are combined Health, CIeanli-
'he United States-Booton Bulletin. U 00 a year. Adve.rtiBementB 17c. " IIno. ness and Comfort. Send t0 36 Dey St. , Now York, for descriptive pamphlet. 

For Sale-To R. R Contractors : T wo second hand direct-act- If you want to know all about the Baxter Engine, address 
ing Locomotives, 12 tons and 20 tons weight-in good running order. Ad- Wm . D. Russell. office of the Baxter Steam Engme Co. , 18 Park PJ ace,N. Y. 
dress Grice & Long Loco . Works, 1340 Beach St . , Philadelphia. Pa. 

PresS€s,Dies & all can tools. Ferracute Mch \Vks,Bridgeton, :'oi .  ' R. R .-The improved " Broughton" Lubricators, Oil Cups, Also 2-Splndle axial IJrllls, for C astors,  Screw and Trunk Pulleys, &c . 
and Oilers, manufactured b y  H .  Moore, 41 C enter St. , New York, are 

decidedly til e best. 

For Silver plated Show Window Bartl, write to ,John D. 
Moran , 205 Hudson St. , New York _ 

\Valms Leather for Polishing Steel, Brass, and Plated Ware . 

Greene, Tweed & Co. , 18 Park Place, N e w  York. 

Extra Heavy Oak tanned Belting--Rubber Belting, Packing, 
Hose, &c. Greene, T weed & Co. , 18 Park Plilce, New York . 

For 2.4, 6 & 8 H.P. Engines ,address Twiss Bro .,N ew Haven ,Ct 

The Patna Bran 1 of Page's Patent Lacing is the be�t. 01 
'ders prom�tly fille,l bv the Page Scitlll,.. Co . . No . 1 Federal St .. Bostou . 

Absolutely the best p rotection against Fire-Babcock Extin 
guisher. F. W. Farwell. Secretary, 401 Broadway, New York . 

Williamson's Road Steamer and Steam Plow, with Rubber 
Tire.. Address D. D. Williamson. 32 Broadway . N. Y. , 0" Box 1809. 

Si tuation Wanted-To take charge of a Boiler Shop or turn Tested Machinery Oils-Kelley's Patent Sperm Oil, $1 gallon 
Flang'es. Is used to _I\Ial'ine and IJocomotive Work. Address .James T .  

Connelly. 443 N .  6t.h S o . ,  PhUadelphi a, Pa. 

G. W. Babcock, Providence, H,I.,wants a \Vatchmaker, of g-ood 
habits, honest .. und faithful, competent to a nice job, without mutil ation. 

Engine Oil, 75 cts. ; Filtered Rock Lubr1cating Oil , 75 cta . Send for cer 
tificates. 116 Malden Lane, New York . 

It'or Solid W:rought-iron Beams. tit!:. , �e" ;;,dve:rtiseillenl Ad 
dress Umon Iron M1lla, Pittsburgh. PR . .  for Utkographt et(' ... 

For Hydraulic Jacks and Presses, New or Second Hand, Rend Belting as is Belting-Best Philadelphia Oak Tanned. C. W 
• for circular to E. Lyon, 470 Gran,\ Street, New York . Arny, 301 �nd 303 Cherry St.reet, Pblladelphla. Pa. 

For M arble Floor Tile, addre�s G. Barney, Swan ton , Vt. 

Wanted-A 2cl Hand Boiler of about 8 horse power. \Vhit-
ney Arms Company, New Have n ,  ConTI . 

Boynton'S Lightning- Sawfl. The genuine $500 challenge 
Will cut llve times as fast as an ax. A 6 foot cross CRt and buck saw, $6 
E. M. Boynton, 80 Beekman Street. New York, Sole Propr1.etor . 

The Baxter Steam Engine is safe,and pays no extra Jnsuranoe. 
For Vertical Portable ]:!]ng-i�es and Saw Mills ,  apply to 

Grlfll t.!l & Wedge, Z anesville, Ohio. Better than the Best-Davis' Patent Recording Steam Gauge 

For the latest improvement in Stationary l�llg-ines and Saw 
Mills, write to Griffith & Wedge, Z anesville,  OhiO. 

\Vanted--A situation under instructions in draughting room 

Simple amI Cheap . New York Steam Gauge Co., 46 C ortlandt S t . ,  N. Y. 
" What I know about Machinery," especially Engines, Pump s  

and M 'whi nists' Tools. which I sell a t  9 3  L I b erty S t reet, N e w  York. S .  N 

Hartwell, late agent for I.J. W. Pond. 
by a young man who is a maehiniet. A ddress .J. S. C. , care o f  B. (1'. C . , 

Princeton, New Jersey. The most economical Engine,from 2 to 10 H.P., i.s the Baxter 

Pattern Letters and Figures, to put on patterns, for molding Over 800 different style Pumps for Tanners, Paper Makers 
names, places and dates on cas tings, etc . H. "W. Knight,  Seneca Fall s, N. Y 

For the simplest, cheapest, and best Hotary Pump in use for 
t h ick or thin liquids,send for circnlars to 1-Iersev Brothera,So. B ostoll,Mas8 . 

Wanted,Patent Glove Clasps made . J. L. Weir ,Dreilden,Ont. 

Wanted-Iron Planer, of 5 to 6 ft. square by 12 to 1 6 ft. long, 
capacity. Must be new. or as good. Will exchange for some choice 

sele.ctell lands situated within 5 to 10 miles of Rail Roads in Northern 

Iowa . .  'J ohn Cooper & Co. , 1fount Vernon, Ohio . 

'fhe best Bolt Forging Machines are those thl1t work verti 
cal, and forge Bolts any length horizontally . For such , address John H_ 
Abbe, 39 Charles Street, PrOVIdence, g. 1. 

To Capitalists-Two valuable Patent Hights for Sale or ex
change for other property. For particul ars, address .John .J. Baringer , 

Germanto wn, Columbia C o . ,  N .  Y. 

Persons in want of Portable or Stationary Steam Engines, or 
Circular Saw Mills combining the latest improvements, should. correspond 

with Sinker Davis & Co . ,  of Indianapolis , Ind . 

Upright Drills-The best in the world. B uilt by Hawes 
Machine C o . , Fall River, Mass. Send for Circular. 

The " Bellis Patent Governor," made by Sinker Davis & Co., 
of IndianapOliS, Ind .,  is  acknowledged t o  he the most perfect engine 

regulator now in use . 

For the most beautiful Site, B uilding, and \Vater Power for 

manufacturing pu_ ,)Qsea, address H�rris Brothers, Newport, N. Y .  

For Machinists' Tools and Supplies of every description, ad 
dress Kel ly, Howell & Ludwig, 917 Market Street, Philadelp tlia. Pa.  

Three fourths saving of fuel , by the Ellis Vapor Engine ( 8i 
sulphide o f  C arbon) i n  running the Haskins Machine C o ' s  Works , Fitch

burg, M ass. To whom apply. 

Fire Purposes,etc. Send for C atalollUe. Rumsey & Co. , Seneca Falls, N. Y 

Inventions Patented . in EUl1:1and by Antel'1can8 

[Compiled from the Commissioners of Patents' Journal. ] 

From June 7 to June 12, 1872, inclusive. 
DIFFEREN'l'IAI. PULLEY. -T_ A. Weston, Ridgewood, N . •  1. 
FASTENING FOR RETORT LID.-G. Stat/ cUff, J. R. Floyd, New York city. 
INK FOUN'rAIN. -Hopson ane. Allen, New York city, . 
LOOOMOTIVE E:�"GINE, ETO. -J. Harrison,  Jr" Phil adelphia, Pa. 

LUBRIOATOR. -J. S. Eggle�ton , Auburn, N. Y. 
PERFORATOB.-G� Harrington, New York city. 

SELF CANCELLING STAMPS, ETO . - C .  G. Johnsen, New Orleans, J..Ia. 

8'rAIR RODS, ETO. -E . J .  Smith, Wash..ington, D. V .  
STEAM PUMP. -A .  J. Reynolds, New Y ork ctty. 

STUFFING- Box GLAND. -J . N. Colby, of MystiC, Conn . ,  Glasgow, Scotland 

FOREIGN PATENTS···A HINT TO PATENTEES. 

It 1s generally much better to apP LY for forelg-n patents Simultaneously 
with the application lu the UnIted States. If tbis cannot be oonv enlently 
done, as little time as possible should be lost after the patcnt is issued, a 
the laws in some foreign countries allo N patents to any who first make th 
application, and in this way many inventors are deprived ot valid patent 
lor their own inventIon.. It shonld also be borne In mind that a patent I 
issued In England to the first introdne.,., wIthout regard to tbe rights of the 
real inventor ; therefore, it is important that aU applications should be 
entrusted to responsible agents in this country, who can assure parties that 
their valuable inventions will not be misappropriated. The popul ation 0-1 
Great Britain is 31,000.000 ; of Fra nce, 87,000,000 ; Belgium, 5,000,000 ; Austria 
36,000,000 ; Prussia. 40

'
,000,000 ; and RUSSIa, 70,000,000. Patents may b e  secure 

by American cit1zens in all ot these countries. Mechanical improvement 
of all kinds arc al ways in demand in Europ e .  There will never be a bette 
time than the present to take patents abroad. We have reliable busine8 
connections with the prinCipal capitals of Europe. A large share at all the 
patents secured in ferfdgn countries- by Americans ara obtaIned through our 
Agency. Address 

l!IUNN ... CO • •  
_ ... . -

f S PUDDMNG BY PETROLEUM.-It is asserted by the French Old Furniture Factory or ale. A. R, care Jones Scale S'" Park Row, N. :W'. 
tJr UlrCU lfld'B. with t'U1l 1ntormatlon on fOTBIIlll nn.t'HU;S. fnrnished free .. technical j ournals tbat the experiment of using petroleum Works, Binghamton, N. Y. 

as fuel in the puddling furnace, which has been in progres s  Peck's Patent Drop Press. Milo Peck & Co., New Haven, Ct. 
at a lsrge iron producing establishment during three month 3 ,  
has proved itself to be very s uccedsful. In point of conven- Write for Chemicals, Crude Materials, and Drugs for Manu

ience, effici ency and in the superior quality of the iron pro-
facturers' USE', to L. & J. W. Feuchtwanger, 55 Cedar Street, N e w  York. 

duced , it is  asserted that petroleum affords the best fuel Steel Castings to pattern, strong q.ud tough. Can be fOJged 
that has yet been employed . and tempered. Address Collins & C o . , 212 Wat " ., 'reet, New York . 

_ .,.,. -
IN the onion, there is found a peculiar oil containing sul- The Waters Perfect Steam Engine Governor is manufactured 

phur, called the snlphuret of allylc. The odor of the breath by ·. he Haskins Macbine Co. , Fitchburgh , Mass . 

NEW PATEN T LAW IN CANADA, 

By tile terms of the new patent law of Canada (taking effect September 1st , 
187'�) patents n re to be granted in C anada to Americltn Citizens on the mos 

favorable terms. 

The patent may b e  taken out either for five years (governm(mt fee $20) , 0 
for ten years (government fee $40) or for fifteen years (government fee $60) 

The five and ten year patents may be extended to the term at "tlfteen years 

The formalities for extension are Simple and not expensive. after eating onions is caused by the presence of a small Galvanized Slating Nails, Stove Reservoirs, and Hollow 
In order to apply f)r a patent in Canada, the applicaut must furnish a 

model, specification aud duplicate drawiugs, substantIally the same aB In Portable Baths. Address Portable Bath Cf). , Sag Harbor, N.Y. 

quantity of this oil , which is exhaled in breathing. Ware. Address Clevel and Galvanizing Works, Cleveland, Ohio. 

- - •. -
MERCURY is sometim es fo und in a pure state ; but it gen

erally occurs in toe form of cinnabar, which is a red colored 
mineral compoSl'd of merc ury and sulphur. In its pure state 
mercury is volatile , vaporizea at 6620 Fah. and solidifies at 3go 
below zero. 

applying tor an American p atent . 

Facts for the Lndies.�1,:[rs. S. D .  ,Joyce, King-ston, Mas� . •  has used 
her Wheeler & -'WilAon Lock-Stitch Se wing Machine since 1867. in general 
Hewing. sometimes changlng her SIlk or thread twenty 01' thirty times a l1ay, 

working as easi l y  as with hand nee dle. See the new improvements and 

Woods' Lock·S titch Ripper. 

Brilliancy of Complexion.-For Its preservation Burnett's Ramston 

is gnaranteed. 

An ind ucement.-Free Rent for three months to tenants with 
good business, in commodious factory j ust built for encouragement 
manufacturing. Very light rooms, with steam� gas, and water pipes , 
power elevator, &c. &c. Manufacturers' Corporate ASSOCiation, West
fiel d, Mass. Pl ans of BuHding, Room 22, Twenty One Park Row, N. Y. 

American InVeltlions, even if already patented in this country, can be p at
ented i n  Canada providen the American p atent is not more than one y ea 

Old. 

All persons who desire to take out patents in Oanada are requested to com 
Standard 'l'wiRt DrilJA, every sjze, in lots from oue d ri ll to manleate with Munn & Co. , 87 Parl< Row, N. Y. , who w1ll give prom pt at 

10,000, at � manufacturer's price . Sample and cj !'cula}" maU�d 10r 2-5c. ten tion to the bUf!iness and fllrnjsh p amphlctA o1 instrllction free. 
Hamilton E. Towle, 30 Cortl andt st. , New York. Messrs. Munn & Co_ , have had twenty- five y ears e xperience in the busi-

For hand fire engines,address Rumsey & Co. ,Seneca Falls ,N. Y . ness of obtaining American and Foreign Patents for inventors ; they have 

To Ascertain where there will be & demand for new Machin. special agencies In nearly all countries where patents are granted. :Mod 
elY, mechanlca, or manulacturers' supplies, Bee Manufacturtng New. 01 erate ChM'geB and prompt attentIon may always be expected. ' 
(JDlted Itates lu BOlton Oommerolal Bulletin. Terms " ,00 "  veer, MTJl!N & CO. , 87 Park Row, N. Y. 
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[ We pr88ent herewith a serie8 of inquirie8 embracing a variety of tOpiC8 Q/ 

greater or le88 general interest. The questions are simple, it is true, but we 

prefer to elicit practical answersfrom our readers . ]  

i.-SMELTING IRON WITH PETROLEuM.-Has p etroleum 
ever been used as fuel in an iron smelting furnace, and can it be done with 
good economical results ?-J. S. 

2.-CARDBOARD SPOOLS FOR RIBBONS, ETc.-"What var
nish should be nsed in the making of cardboard winders for ribbol1s and 

aces ? Shellac dissolved in alcohol is good, bnt it is too expensive .-A. R. 

3.-COLORING IVORY.-I should like to learn, from eome 
of your readers, the mcthod of dyeing ivory billiard balls red. -E . S. H. 

4.-FLEXIBLE MATERIAL TO WITHSTAND HEAT.-What 
llexible material will stand the action of llre and heat, the degrec of heat 
not to exceed that of a stove plpe ?-L. M. S .  

5.-PROPORTIONS O F  STEAM ENGINE .-In a condensing 
steam engine, what proportion should the condenser bear to the cylinder ? 

-D. 

6.-SHOEMAKERS' INK.-How can I make this preparation ? 
The ink must be of a good black color, and must not thicken or mold . One 
that can be made easily will be prefcrred. -L. R. 

7.-S0LUBLE GLASS AND THE 'rEREDO .-Will several 
heavy coats of soluble glass, applicd to the bottom of a boat, be a suffi· 
cient p rotection against the worm in salt water that gives so much trou
ble ?-A. L. S. 

8.-THE gUN AND THE ZODIAc .-Considering the theories 
prevailing in regard to the earth's orbit, it is perfectly natural to presume 
that a lin e drawn from the first point of Arie8 to the first point of Libra 
would cut throu�h the sun's center. W ill some one inform me if observa
tions have ever ultimately established the fact ? If so, by whom taken, and 
where may I find an account of the same ?-D. 

9.-CONCRETE B UILDING.-Can any one give me informa
tion respecting concrete building ? What proportion of Roman cement is 
used to sand, ashes, and ston e ? What is th e aver age cost o f  such building 
per square foot ? Would it b e  practicable for me to carry out such a build
ing with the aid of day l aborers only. with carpenters' aid f(lr the wood
work ? Are there any p ersons who make a specialty of such building ?
R. W. 

8PEG.lAL NO TlJ,.- Th,. column i8 de8tgned. f()f' tM general 'nter,jJ! ana In· 

8wucUon 01 our readers, not f()f' gratuitou8 repli81l to quellli0n8 Of a purelli 

bUSIness ()f' "er8onal nalur.. We will publi8h such Inquirl81l, however, 

WMn paiaf()f' aR advertl8ements al l '00 a line, 'U;1I(jer the head at .. BumneRs 
and Personal. " 

tALL reference to back number. mu.! be 1m VOIU""" and "aoe. 

NICKEL PLATING.-C. A. S. will find a full description of a 
proces. on page 16 of Vol. XXVI. of the SOIENTIFIC AMERICAN. 

MENDING BELLOWS.-W. S. H. should use the preparation 
described on page 138, Vol. XXV. of the SOIENTIFW AMERICAN. 

ICE MACHINES.-To W. A. C., of Ga.-\Ve know of no small 
cheap ice making machines in thIs country . 

INFLA.MMATORY RHEUMATISM.-W"e could not send A .  B. 
� any advice on the subj ect of this complaint. A prop erly qualified mediM 

cal man should be a]1)plied to,  and nostrums and advertised specifics 
avoided 

BOILER SCALE.-W. M. K., of Ill., does not name the miner· 
al of which the scale consists. Different depOSits require different reme
dies . 

PHOSPHORESCENT LIGHT.-R. L. Y., of Kansas, will find di
rections for making a phosphorus light on p :>ge 10 of No. 1 .  Vol. XXVII. 
of the SOIENTIFIO AMERICAN. The cork must be removed occasionally . 
as the phosphorus will not burn without a supply of oxygen .-D. B • •  of 
N . Y. 

OCEAN CABI,ES .-To H. F. II., query 2, page 416, last vol
ume. -The Atlantic call1es l ay on the bottom of the ocean, which, a�ong 
their whole course, is covered with a fine silt well adapted to preserve 
them from the action of currents which m ay eXIst. even at the enormous 
depth to which they are submergcd.-D. B. , of N. Y. 

TEST FOR Z rNc.-To J. B. query 10, page 416, last volume . 
--The salts of zinc arc easHy detected with a blo wpipe fl ame. Evaporate 
some of the water and submit thp, residue to such htlut, using carbonate 
or sod a therewith, and burning them on a piece of charcoal. The metal
lic zinc will soon appear and will volatiliz e ,  becomlllg reoxidized on con
tact with the air, and a sublimate WIll f"n on the charcoal. This depo alt 
is yello w when hot, and turn s white on cooling. The protonitrate of co
balt, when added, exhibits a ftne green color. -D. B . , .of N. Y. 

ELECTRO-SILVERING GERMAN SILVER .-Query 5, Vol. XXVI. , 
p age 401 .-If J. H. will use a small or weak battery, so as to deposit the 
silver very slowly, it will be very soft and perhaps not need annealing. 
S. G. S .  

CONDENSER WITH RHUIIfKORFF COIL.-To S .  G .  S.,  query 1 8 ,  
page 385, Vol. XXVL-I constructed a RhumkorJr coil with condenser, 
and had the some difficulty a. S. G. S. I tbink it is caused by the plati· 
num terminals being heated by the sp ark, and fine partieles of plalinum 
are detached and carried from one pole to the other, and the action of 
the hammer welds the two surfaces together. I wonld suggest to S. G .  
S.  to make his spring stiJrer a t  the point where the p latinum plate i s  sol· 
dered. -F. M. , of N. J. 

FORCE OF FALLING BODIES.-If J. E., query 18, page 385, 
last volume, will multiply the weight of any falling body, in pounds, by 
the hight of tbe fall in feet, he will have the force of the blow in foot 
p ounds. Leaving friction out of the question. the force of the blow of 
his hammer is precisely e qual to the force expended in raish. g it, nameiy, 
6,000 x 4 = 24,000 foot pounds. Converted into heat, this force would be 
competent to r aise the temperature of one pound of water a little more 
than 810,  th u s : 24,00J divided by 772 equals 31 "09 units of heat. -W. R .  P. , 
of Iowa. 

RECOVERING SILVER.-To C. 0., query 1, page 385, Vol. 
XXVI .-E vaporate the solutions to dryness, burn the paper. and add the 
ashM ; dissolve the lot in dilute nitric acid. Pl'ecipitate pure metallic 
silver by putting a piece of clean copper in the solution. Wash the pow
dered silver clean with rain water, and redissolve in only enough dilute 
nitric acid. Put the solntion of nitrate to crystalllze. -E . H. H . •  of 
Mass. 

ACTION OF RUNNING WATER ON LEAD PIPE.-To G. G. E., 
quary 10,  p age 385, Vol. XXVI.-Tbere is no probability that the water 
will be at all poisonous from taking np any lead from the pipe, especially 
if the water is hard.-J£. H. H. , of Mass. 

PHOSPHORESCENT OIL .-To H. W. B., query 5, page 385, 
Vol . XXVI. -Cannot be done. Ptcsence of the ail: Is necessary to phos . 
pbOreSCence .-E .  H. R. , o f M ,  • • .  

ECCENTIUC WHISKERS.-To A. S. R., query 4,  page 385,  Vol. 
XXVI .-Thesc result probably from dellcient nutrition ,  and possibly 
constitutional ill health. Where th e general health is and has been goo d ,  
the hair i n  any part d o e s  n o t  usually suffer. Clip your whiskers occa
sionally, and d o  not use a very alkaline soap . Most, if  not all, of the pop
ular hair preparations and haIr dyes are most perniciOUS, and ought to be 
dliven out ol' the m ,rket. -E. H. H. , of Mass. 

SPECTACLES.-To J.  Y.,  query 13, page 385 , Vol. XXVI.
For short, long, or aged Sight, spectacles should be of perfect material, 
ground to prover focus to suit the peculiar wants of the organ, and thor
oughly polished. " Eye sharpeners," as they are called, should never be 
used without professional advice. The ey e is too delicate to tamper 
with.-E. H. H., of Mass. 

VACUUM IN CAsKs.-In reply to X., I cannot see what " the 
screw motion of the liquor," or " terrestrial gravitation," or the " varia
tion, from the perpend icnlar, of the plummet suspended from the collar 
of a deep shaft" have to do with the mere pressure of the atmosphere 
keeping water in the cask. Molasses having" a greater specitlc gravity 
than water could not be raised to the same hight as water, nor could the 
liquid mercury rise so high as molasses. Ir X .  takes a hollow hemisphere 
and fits (by grinding) to it a hemisphere of iron. and then cleans the sur· 
face of each, places them together so as to squeeze out the air, so that it 
cannot enter between the sides. he will find, on inverting the whole ar
rangement, that the pressure of the atmosphere will be suftlcient to pre
vent the solid mass of lron from falling ont of its cup. The force of gra· 
vltation would naturally make the lump fall, but It Is overcome by the at
mospheric pre'sure. So in the case of the glass of water with the paper 
over it ; for convenience sake, we ma.y say that the paper contributes to 
afford 10 it some of the properties of the solid iron-to wit, impermeabil· 
ity of the air and consequent suspension of the whole. The same prinei· 
pIe is anp!icable to the cask ; :filJ it with water, and have the bung hole 
accm ately covered w ith thin p aper, turn up side down, and the water will 
not llow out. -E. H. H . ,  of Mass. 

MOUNTING PRINTS.-'rO E. D. W., query 1 1 ,  page 370, VoL 
XXVL-Make a thl:l SIze of fish glue or isinglass .  T ake a good sized llat 
varnish brush, wet the brush with the size just suftlciently to moisten the 
surf" ce of the print to the extent of the width of the brush and the whole 
length of the print. Commence at one side and continue in this way until 
you hflve gone over the whole surface. Draw the brush with a light, 
quick stroke, as closely each time to the part previously wet as pOSSible, 
WIthout lapping or going twice in a plac e .  When dry, go over it again 
in the 8ame way, only at right angles to the first stroke. Let this dry , 
then proceed to mount as follows : Stretch as tightly as It will bear while 
tacking, to a frame of the required size, a l,iece of new, smooth fine mus
lin or i'actory cloth . Rub over the whole surface of thiS, with a goo d  
paste brush, a s ufficient quantity, of well cooked paste made of equal 
parts of wheat llonr and starch, to thoroughly wet the cloth . Lay the 
print on to it, and, with a piece of clean paper covering it, rub it down, 
on both back and front Side, untIl smooth and fast. When thoroughly 
dry, varnish with white copal varnish . -G. W. T. , of N .  Y. 

RECOVERING SILVER FROM WASTE SOLUTIONS.-To C. 0., 
query 1,  page 385. Vol . XXVI .-Burn the silvered paper in an iron kettle 
in the open air if no air is stirring, or elsewhere where there can b e  no 
danger from fire, putting it on to the flame a little at a time until all is 
burned. Carefully collect and save all the ashes, as they are preclOus . 
Pulverlze and mix tog ether 8 p arts niter (saltpeter) , 4 p a rts carbonate of 
soda, l part cyanide of potassium ; and mix these with 32 parts of the 
burned paper al"hes. Put this last compound, or any p art thereof, into a 
crUCible, place this into the flre of a blacksmith's forge, bringing the fire 
wcll up around the side of the vessel . Blo w the fire carefully until the 
ma8..J is brought to a bOiling, red hot state, shortly after which take it 
from the fire and quickly invert it that the llux may all llow out before 
cooling. Pour it anywhere, on 01' about the forge, where there is dirt, 
sand, or ashes, So that, for the sake of convenience, the flux will not ad
here to the brick or stone work. When cold, which will be in a very few 
moments, break,with a hammer, th e flux away from the center, which you 
will find to be a button of pure silver . I h ave Rever tried the residues 
from �i1yer wa.shings , but htl.ve no doubt they can be reduced in the same 
way. I have a lot on hand, some precipitated with salt, some with suI· 
phuret of potaSSium, and some with lime. I shall try these soon and, if 
desired, will report results, Old Chloride of gold solutions, I preCipitate 
with sulphate of iron , managing the residue in this why, often obtaining a 
bntton of pure gold as large as a robin'S egg. All of these preCipitates 
should be collected by filtration or other convenient method, and dried 
thoroughly before smclting. - G .  W. T . , oi N. Y .  

Under thi8 heading w e  sh.all publish weekly notes Of 80me oj the more promi· 
nent home and foreign patent8. 

HANDLE FASTENING FOR TRAVELING BAGs. -Morris S@hwerin, of :N ewark, 
N. J . -This invention is an improvement on his handle fasteneT , patented 
J uly 4, 1871. It consists in forming the fastener of a hollow cylinder which 
is open at one end and outwardly flanged at both. A corrugated band I::; 
passf: d round the cylinder between the flanges, and its ends are brought t o 
gether, passed through a slot i n  a small plate a n d  b e n t  outward. T h e  
plate is then rivet.ed to t h e  b a g .  T h e  e n d  of t h e  handle i s  then inserted i n  
the cylinder a n d  f astened therein by a scre w which is p assed throngh a 
hole or slot in the band. The two ends of the scre w, which goes com
pletely through the cydnder, are allowed room for play either under the 
corrugation of the hand, or in �lots formed therein, as may be most con
venient. 

� FASTENrNG FoR JEWELnY BoxEs .-Henry Hoefer, of Brooklyn, N. Y.
This invention consists in improving the cushions or p a ,ls of j e welry boxes, 
and stands so that the wire of the article to b e  held Is secured by a clamp " 
instead of being stuck through the cloth covering. Any approved arrange
ment of spring j aws may be used for the purpose ; that, however, being 
preferable in which the j aws are opened by pressure on the movable one 
towards the cushion to Which they are att ached. 

SLED BRAKE . -Jonathan Moon, of Spring Valley, Minn. -This invention 
fUrni shes a simple, convenient, reliable, and automatic sled brake, which is 
so arranged as to ap ply the brake whenever the sled tends to move faster 
than the horsrs,  with a force proportioned to the forward pressure of the 
sled ; It consists mainly in the employment of a roller, which is made square, 
and to the dIagonal corners of which are firmly secured two rods. The 
lower rod extends through the runn ers and eccentrically ptvots the roller 
to the runners. The upper rod does not extend to the runners, and to it 
are pivoted the rear end of the tongue braces . To the upper rod, near its 
endf\, is also pivoted tb e forward ends of the two connecting rods which 
operate the dogs or brakes. By this construction, when the sled tends to 
move faster than the horses, the 1Ol"ward pressure of the sled carries the 
lower angle of the roller forward, while the tongue presses its upper augle 
backward, causing the rods to operate the dogs and retard the sled. As 
soon af; the horses again begin t l)  draw, the reverse movements take place, 
and th e dogs are again drawn up into the runners. By another ingenious 
arrangement, the do:;:s are held up while backing the sled. 

S'rovE PIPE SHELF.-John Hecker Betts, N ew Canaan, Conn. -This inven
tion fUrnishes an improved support for stove pipe shelvcf.I, and conSists of a 
base that stands on the top of the stove and supports a vertical bar which 
is hooped to the stove pipe. From this bar proj ect at intervals short 
brackets which support pivots on their upper Sides, and on these pivots the 
shelves are mounted. 

DOOR LATCH. -WlllIam H. Mott, New York city .-Tbis invention fur
nisbes an improved latch, which consists of two overlapping and slotted 
bolt. which are worked by pins and shoulders in connection with a lever of 
peculiar form so as to be drawn back by the key, and which are kept shut 
by a double wire spring. It may be placed on either the right or left sine of 
a door which makes II a yery convenient lock for cupboards, etc. 
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MACHINE FOR MAKING WIRE TUBEs . -William C. Edge, o f  Ne wark, N. J .  

-·This invention relates t o  a n e w  machine for manufacturing, from metal 
wire or links. contil uous fi.brics of tubular or other form on a small scale 
for j eweler purposes, or on larger scales for pra.ctical uses ot' various 
kinds. The principle of the invention c,)nsbts in the arrangement of a re
Ciprocating tool which expands the meshes tbat are put through completeol 
loops of the fabric. By tAG S being expanded, the meshes become absolute 
and well connected purts of the entire fabriC, and constitute loops for the 
reception of new meshes, to be expandp d lD turn. In thlS manner fabr1cs 
oi various designs are rapidly and accurately made by automatic process, 
and cheaply produced. The invention conSists, further, in various details 
such as the mechanism for shaping the wire on its way to the expander t the 
means of imparting the neces5ary motions to the several devices ot the 
machine, the arrangement of spring j aws for the reception of the expander 
and other devices. 

WASHING MACHINE.-Anton Hochweber, Troy, Indiana.-This invention 
furnishes an improved washing machine, Which is so constructed that it 
washes the clothes quickly and thoroughly, and without injuring even the 
most delicate fabrics ; it consists mainly of an oS(l.illating box, to the inner 
en'� s of which are atta.ched corrugated blocks. Between these is placed a 
bea.ter formed o f a  series of horizontal boards. who se ends fit into the cor
rngations of the blocks. These boards are fastened to two npright boards, 
and rollers are attached for the beater to run on . In using th e machine, 
the clothes to be washed are divided into two parcels, which are placed in 
the box npon the opposite sides of the beater.  A sufficient amount of water 
alid soap are then put in, and the box is  oscUlated u oon its pivots. the 
beater passing from enrl to end of the box and compreSSing the cl othes be
tween it and the blocks alternately. As the beater moves in either direc
tion, the water rushes through the spaces between the horizontal boards 
UDon the clothes in the rear of the beater, and assists in washing them. 

Top FOR HEATING STOvE. -Harry WhIttingham, New York city.-This 
Invention has for its object to supply cylindrical and other stoves with orna· 
menta.l sheet metal tops,  and thereby reduce their expense and wetght with·· 
out in the least diminishing their usefulness or dura.bility. Heretofore, 
cylindrical and other stoves with ornamental tops had them made of cast 
iron . The improvement consists in making such tops of sheet metal, and 
s tamping or spinning the same into the requisite raised or ornamental form . 

CAR COUPLING.-Horace W. Ba.rnum, Omaha, N ebraska. -This invention 
furnishes an improved car coupling, which will couple itself as the cars are 
run together, and uncouple itself should one of the cars turn over in either 
direction ; it wlll con pie cars of different hights with the same facility 
as thouglJ they were of the same hight, and admits of tbeir being coupled with 
the ordinary coupling Unk and pin when required. The details of the con
struction would not be understood from a verb . l  expl anation. 

CAR COUPLING.-Charles Layton, Matawan, N .  J . . -This invention re
lates to a new and useful improvement in couplings for railroad cars, and 
consists in tbe construction following : Under the d r a w  head of the car 
truck projects a hanger, to which is pivoted at its center a cross bar 
or lever. To the forward end o f  the lever is pivoted the coupling pin, alld 
to the rear end the uncoupling box . Both pass upward through the draw 
head-the pin suffioiently far to engage with the coupling link, and the bar 
right through so that it may be operated from above. A spiral s rring is 
attached to the lever and draw head in such a manner as to hold the 
coupling pin In place when In use. The coupling link is simply a bar with 
holes to receIve the coupling pins. When the c ars arc uncoupled, the b ar 
is held up by means of a notcb therein, which hooks on to the top 01 the 
draw head. When two cars come together to be coupled, the end of the 
coupUng link strikes the bar and forces it from the top of thc draw head, 
when the coupling pin is thrown up by the recoil of thc spring and the cars 
are coupled automatieally. 

EYE GLA.Ss. -John� Cadman, Chatham Villa.ge, N. Y. -This invention re
lates to a new m"anner of arranging the springs on eye glasses, with the 
object of introducing a more rational mode of holding them to the nose 
than is at present in vogue. It consists iu letting the glasses at nearly 
a right angle to the spring. so that the latter clamps the nose directly 
b , tween tilt eyes at the thin part, and not at the lower lleshy part, as hereto· 
fore, which more or less interferes with the process of breathing. 

SHIELD FOR CORNs. -Benj amin Brandrcth, Sing Sing, N. Y. -This inven
tion relates to a new arrangement of a plaster for application to corns or 
bunions'; its object is, by a judicious combination o f  parts, to obtain the 
requiSIte soothing or curative and adhesive prop erties. It consists in the 
combination of an annular or other saaped p orous or healing plaster with 
an adhesive plaster, the latter serving to retain the former in place and 
insure its effectiveness. 

STEREOTYPE BLOCK.-William A. Pinnell, New York city. -This inven
tion furdshes an improved blOCk for stereotype ·plates, whkh is so con
structed as to avoid the loss of time now unavoidable tn making up a form 
01 plates on a printing press. on account of the irregularity io the thickness 
of the plates . The block is so constructed that the plates, of what e v er Size,  
can readIly be s ecured to it by means ot' swiveled screw clamps and c.atches , 
or screw hooks which are screwed into holes in the face of the block as may 
be necessary to conform to the size of the plate. Under the block are plac ed 
wedges, which are worked by screws, and by means of which tlhe plntes are 
leveled. 

PISTON ROD PACKING.-John W .  Lynch, Richmond, Va. -This invention 
furnishes an improved p acking which is adaptable to new engines or to 
those now in use. It is formed hy t wo sets of conical sectional rings of 
metal, hard wood, or any other suitable SUbstance. The sections overlap 
so as to make steam tight j OlUtS, and one of the sets is smaller than the other, 
in advance of which it is kept by proj ccting studs. In lltting new engines, 
the stnffing boxes may be bored conically to receive the packin g ;  and In 
applying It to those In nse, a bush provided with a conical bore is lltted Into 
the stuffing box. The division between the sets of p&cklag forms a steam 
tight oil space, into which 011 may be poured through a hole in the 
stnffing b e·x. 

HORSE STALL FLOOR. -George W. Gordon, of Charleston, Mass. -ThiS is 
an improvement on the stall floor of Z .  G .  Garlick, which was p atented 
July 21. It conl!lists, mainly, ill so arranging the secondary floor as to con
stitute a close box or framing for the hinl( �d part, thereby faCilitating the 
cleaning of the stall, preventing draft of air upon the animal, and pro� 
ducing other advantages . 

BEDSTEAD FASTENING. -Leander May, Columbus, Ga. -This invention 
consists in an improved method of connecting the rails and posts of bed
steads. The end o f  the rail is provided with one or more hooks of peculiar 
formation, which are let into mortises in the raU and proj ect about an inch 
from the end. These mortises are covered by pieces of wood which are glued 
to the rail. The face of the post has a mortl.e for each hook of snfficient 
size to admit the prOjecting hook or the rail and allow ot' a downward 
movement after its insertion. A fastening plate is placed in e ach mortise 
of the post. These plates a·re made of iron, with a mortise or slot oJ a lengt,h 
equal to or abou.t equal to the mortise in the post, and of a breadt.h at one 
end equal to the post mortise, and less at the other end, so that, when it is 
placed in the mortise, a p art proj ects into the mortise in the post . It is with 
this part that the hook of the rail engages. The plates are inserted into the 
posts through slots cut (by a circular saw or otherwise) on the inside at 
right angles to the mortises. Whcn they are Inserted the slots may be lllled 
with strips of wood to exclude vermin. 

SEWING MACHINE COVER. -Dorcp,s C. Junett, Troy, N. Y. , aSSignor to 
herselt and Henry J. Swart, ot same place.-This invention furnishes a new 
oil protecting cover for the Wheeler & Wilson sewing machine. The im
proved cover is made S shaped in cros� section, and its front edge bears 
against the back edge of the sewing machine top plate. The back part Of the 
cover is raised and arched so as to II t over the working rock shaft of the 
machine. At the nnder side of the cover are prOjecting legs which support 
it on the table on which the machine is secured. These legs have inwardly 
oent lower parts which tit a:;:ainst the lo wer plate of the machine. A ledge 
at the side of the arched npper p art of the cover supports it on an end pin. 
By means of these supports the cover is made self sustaining, and, when 
applied, It at once fits its proper place . A spout or nozzle proJ ects forward 
from its upper part at the right hand side to guide the thread and prevent it 
falling against the oiled part of the shaft. 
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SPOOLING SILK.-Henry L. Brown, of Middletown, Conn.-In spooling 

ewing silk for market it has been the practice to estim.te the weight, 0 
he silk on the spools, by judging the size and by weighing batches of the 

spools from time to time, and taking the average ; but the most skillful per· 
sons fell considerably short of that accuracy which ought to be attained in 
this matter, for It is highly desirable that each spool s .a11 have

.
exactlY �he 

qUl\ntity, by weight, it is designed to have, and no more. In thIS InventIOn 
this obj ect is attained by employing a counterbalance in connection with 
the spooling apparatus. In Qne pan are placed the bobbins from which the 

ilk is to be drawn ; and in the other a su:tH.cient number of weights, e llch of 
WhICh is equal to the weight ot silk intended to be wound on each commer� 
cial spaol, is placed to balance it . One of the weights is now removad and 
the silk wound of!' one of the boboins on to the commercial spool until the 
remaining weights balance th e remaining silk. The spool, which now has 
its proper weight of silk, is removed, and another weight is withdrawn , 
when the process is repeated with another spool. This is continued until 
the silk is all wound of!' the bobbins. 

PLow.-Henry Gillette, of M illville, N. Y.-In this invention improve· 
ments are made in the mode of attachiug subsoil plows to the surface plows 
by wllich the depth of cut of the lower plow is readily controlled and ad· 
justed. The subsoil plow is arrar ged at the lower end of a vertical bar 

which has a sedes of notches in Us upper front side, and an eye on the top . 
These notches are made of a size to engage with a cross bar, which is made 
fast to the h.ndles of the surface plow. When tho bar Is adjusted to the 
required notch, the two are held together by means of an arm which is 
linked to the bar below the notches and fastened in the eye on the top by 
meaDS of a pin. 

ELEOTRIO CLOoK .-Vitalis Himmer, of New York City, assignor to himself 
and Gustave Autenrieth, of same place.-This invention relates to several 
improvements in the mechallism for actuating clockwork by electricity,and 
is a perfection of the priflcipies developed in the invention patented by him 
January 4, 1870. It consists, first, iu an improvement of the mechanism for 
regal ating and sustaining- the pendulum vibration, secondly, in a new me ans 

of converting the vibratory m'ltion of the pendulum into rotary motion ; 
thirdly, in a new attachment to the arbor of the second hand of the clock. 
whereby, once during every revolution of said arbor, or at shorter Inter
vals, metallic connection is established between two conductors of electric
Ity that lead to a second or secondary clockwork, actuating the same 
when the circuit IS estab lished, and Ilnally , in  the arrangement of the sec· 
ondary clock, and in a new pawl mechanism for insuring exactness of mo
tion. 

FASTENING FOR RETORT LID. -George Stancllf!', of New York city. -This 
invention provides a means for securely fastening the lids of gas retorts by 
which the clOSing can be rapidly ef!'ected. At present the lids are usually 
closed by means of screws. Considerable time is required in opening and 
closing them, and more or less ga.s is consequently los,t. In this improve
ment the retort lid Is provided with two ears that proj ect from its ends. 
Fdr the support of one of the ears a fixed hook is secured to the mouth of 
the retort. while a sliding hook for the sapport of the other ear is fitted 
through the fiange of the retort, and provided with a cam lever at its inner 
end_ When the lever is swung to bear with its eccentric part again st the 
flange , the hook is drawn b ack and firmly hoJ ds the lid against the retort. 
When the lever is swung up tha lid will be instantaneously loosened, and 
can be removed. 

LATHE FOR TURNIYG IRREGUT.lAR FORMS. -Eli K. Wisell , ofWarren, Ohio . 
-Tbis invention relates to certain improvements on the spoke machines for 
which patents were I{r�nted to the inventor 3d of Marcb, 1863. and 14th ot 
January, 186fi! . The object of the present invention iSt first, to provide ad
justat)le rests for the spoke'" or things under operation in such a manner that 
the same are only supported behind the cutter head in whichever directh1ll 
they may be moved longitudinally. It consists In providing two vihrating 
supports-one on each side of" the cutter bead-and in connecting their ends 
with a pivoted beam, which is osclilated to raise the supports altern ately. 
and thus insures the aforementioned ohj ect . Another object is to provide a 
balance for the adjustable reclprocating pattern frame, whereby the same is 
held horizontally to krep th'� pattern and f'pokes or thlngs under operaUon 
in the right pOSition, and is a lso eased off the pattern to prevent the rapid 
wear of the same and ot the roller with which the pattern is in contact.. 
This second object i, attained by the arrangement ot a horizontal r.{II. whlcb 
snpports the front of the pattern frame, and is se('ure(l at th,j ends to levers 

that always keep it in a horizontal pOSition, but are weighted to crowd th(' 
rail upward whenever there Is an opportunity fONO dOing, by the elevation 
of the pattern frame. 

GRADlNG PLOw.-Adam P. Hopkins, of Bentleyville, Pa. -nis Invention 
conSists in a triangular grading or scraping plow with certain attachments, 
by means of which it Is readily shifted to the right or left, or 'e1t to turn 
both ways alike. A long bar is pivoted to the scraper at the apex of the 
inner angle formed by the two sides, and extends rearward a considerable 
distance beyond the base, where it is provided with a star or other wheel, 
With pOints adapted to roll along the ground . .  Tbis bar may be shifted from 
Side to side of the scraper, a l ld held at either side by a pin. Each of th� 
rpar corners of the scr,lper has a hook attached, and f\ draft chain is provi
ded which is attached by one end to the apex of the scraper and by the otht-'r 
to either corner when required . If it is desired to turn the e1trth to thf-' 
right, the chain is hooked on to the right Side, and the bar a(lj osted to thl: 
left. By reversing the chain and bar, the plow turns the furrow to the lei'". 
To have the plow turn both ways, the cllaiu is not engaged with either hook 
and the bar Is allowed to hang by the pivot at the angle of the sides . 

WATEl\ WHEEL. -Walter Forward, of B.tt1e Creek. Cal .-This invention 
furnishes an improved watflr wueel which N so constructed as to utilize a] 
most the entire power of the water. The wheel is attached to a sbaft which 
passes out through the Side plates of the wheel case, and is �upported and 
ronnected with the machinery to be driven In the ordinary manner . Tile 
face of the wlleel ls channeled or has flanges formed upon Its side edges to 
forni a passage way for the water _ Buckets, two or more of which may be 
Used, are placed in radial slots in the wheel, whicb slots extend out through 
the fianges so as to fUlly support the ends of the buckels . The escape 0 
water through the slots ot the :flanges around the ends of the buckets is pre� 

vented by the plates, which are attached to the fl.nges In such a way as not 
to interfere with the movements of the buckets and not to prevent their 
ends beinl! fully supported. Upon the rear ends 01 the end edges ot the 
buckets are forme d pr( j ec ions or pins, which project at the sides of the 
wheel and enter grooves in the inner surfaces of the side plates . TL e 

grooves upon the forward side of the wheel, where the buckets are exposed 
to the luI! action of the water, are CUrved upon the arc of a circle. The 
grooves upon the rear side of the wheel, where the water is received, are 
curved upon the arc of an ellipse, the entire grooves forming a continuous 
curve. so that the projections or pins of tbe buckets move smoothly ano 
easily through them, By this construction of the grooves, as the buckets 
leave their discharge opening they are drawn inward, so as to pass the pro · 
iecting bottom ot the water box, when they are again prOj ected to receive 
and be acted upon by the water. The water is cO 'lfined in the channel of 
the wheel from its entrance to its dtscharge pOints, by a curved plate or 
caSing, so that the buckets are under the full pressnre 01 the water from its 
entrance to Its discharge . The forward edge 01 the water box bottom is so 
formed as to fit into the channeled face of the \\ heel, and the wheel is so ar 
ranged in connection with said bottom as to receive the water upon the r�ar 
side of the wheel, above Its oenter, so that the wheel is always operated un
der the full pressure of the head of water. 

HARVESTER_-Chrbtopher Lidren, of La Fayette, Ind . ,  aSSignor to him· 
self and R. Jackson, of same place.-The improvements of the present in
vention are applicable to.the :reaper which was patented by the same inventor 
March SO, 1869, and to the mowing machine which was patented by him S ep· 
tember 29, 1868_ They can also be applied to reapers and mowers of other 

construction, and appear to be of a valuable nature. They relate to the 
balancing of the frame, etc. , the adjustment of the cutter bar, the method 
of working the rake automatically, and various other matters which would 
require teo much space to explain in detail. 

STEM-WINDING WATOH.-Jules A. Borel, Paul Courvolsler, and Jean 
Courvoisier, of Neufchatel, Switzerland, assignors to Florian Quinche and 
Charles L. Krugler, of New York city .-This invention relates to a new ar" 
rangement of stem winding watCh, whereby the setting apparatus is autom
atically thrown out of g ear whenever the face of the watch case is closed 
or the stem pushed inward_ It conSists in the arrangement of a peculiar 
Slide, which actuates the clutch lever for throwing the wmding or setting 
mechanism into gear and which has a wedge shaped attacbment for contact 
with the fastening catch of the case. When the catch is crowded In, either 
by the closing ot .he case or by the puslling in of the stem, the slide Is 
moved and the spring clutch lever liberated to connect with the winding 
mechanism. 

DESK LID PROP .-Henry R. Russell, of Woodbury, N. J. assignor to him· 
self and Isaac S . Russell, of New Market, Md. -This Invention turnishes an 
Improved prop for the desk lids of school and other desks . The prop, which 
is pivoted both to desk and lid, consists of two arms joined by a pivot run· 
ning in a slot, and is so arranged that when pulled out �traight by raismg 
the lid it becomes fixed in that position by the engagement of a notch in one 

arm with a pin on the other. By the construction, when the lld i s raised to 
its full extent aud lowered quickly, the pin drops into the notch and se
curely s"poorts the lid , .If the lid be raised sufficiently to relieve the 
catch, and lowered slowly, the inclination ot the prop will allvw the attrac
tion of gravity to act upon the arms and cause them to drop or bend so 
much that the pin will not se t itself in the notch, Which alloWS the lid to be 

lowerod or closed. The prop thus works automatically and enables the lid 
to be operated with one hand, leaving the other hand free. 

SHAFT HANGING.-Wllliam J .  Kennedy, 01 Victory Mill s, N .  Y.-This in
vention relates to a new self adjusting shaft hanging; which is of such con
struction that the shaft Is held secure and prevented from falling if one of 
the supporting pivots breaks_ It conSists, prinCipally, in extendinll one 01' 
the screws thdot serve as pivots for the bf'arin ; through a swivel holder, and 
through a slot in the hanger, so that it constitutes an additional means ot' 

safety for the parts supported by the hanger, and also limits thc horiz(lntal 
vibrafion of the swivel holder, the slot b�ing of buch diameter and form as 

to allow of the necessary vibratory m)vement ot the screw therein . 

WIND WHEEL .-Henry J_ Campbell, of Virginia., I ll .-Thls iuvention fur
nishes an improved wind wheel which is deSigned especially for operating a 
pump . The arms which carry the wings are attacheEl to a hollow shaft, and 

t,he wings are pivoted to them so that they may be turned with thmr edges 
more or less to the wind. Their forward ends are connected by ropes to in
sure their all moving together, and two of them are connemed by rods and 
other appliances with a rod whicu passes back through the hol lOW shaft_ 

B means ot this rod the wings are adju3ted as may be required ; aud a 
bucket, which receives the overflow from the pump tank, is so arranged in 
connection therewith a8 to stop the wheel by its weIght when the tank is 
tun. Other appliances of value are attached to the apparatus . 

SIDEWALK.-John Moffet, of New York city. ,-This invention consists in 

providmg the surfaces of sidewalks, pavemems, or stair pl ates, whether ot 
metal, WOOd, or stone, with projecting blocks or pads of soft vulcanized 

rnbber, which are fitted into sockets or holes formed in the ma.terial. These 

'ue so disposed as to receive the pressure 01' the teet when walking and pre
vent slipping. 

SAW FILING MACHINE.-Thomas M. Chapman , of Oldtown, Malne.-·This 

invention consists in an arrangement of drivlDg mechani�m for imparting 
reCiprocating motion to the rod or frame by which the file is actu ated , 
which is calculated to simplify and cheapen the construction, improve the 
action, and economlze space. It is a fur�ller improvf'ment ill the saw filing 
machine illustrated on page 182 of our volume XXVI, and consiHs more 
particularly in construct�ng the connecting bar so that it has considerable 
elasticity in the direction of its vibration, which direction is the same as 
that of the movement of the file holding frame. In this view, it is made of 
two bars of tough, straight grained WOOd, or metal which possesses some 

degree of spring, and the bars 'ue connected tog ther by bolt�, and main
t,ained, by blocks or long washers placed between them, at a distance apart 
suitable for forming connections with the wrist pin of the crank shaft and 
the connecting pin of the file frame. Other advantages incident to the 
present construction were pointed out in the article referred to. 

CAR BRAKE.-Stephen E. Harrison, of New Haven; Conn.-This invention 
relates to a llew mechanism for applying the brakes to the wheels of steam 
or horse cars ; and comnsts principally in connectiDg the brake beams by a 
toggle lever, to the middle jOint oj which are attached chains which ex
tend to the ends of the car, respectively t where they are fastened to shafts . 
Pinions on t.he shafts mesh into sl1ding racks that can be forCf'd down by tbe 
driver or attendant so as to turn the shafts and wind the chailis upon them. 
A spring serves to keep the toggle levers distended, and thereby holdS the 

br ake shoes away from the wheels . Whenever one of the chains is wound 
around Its shaft by the depression of one of the racks, the togg,e j Oint is 
raised and the toggle levers somewhat contracted, so as to draw the brake 
beams toward each other and thereby apply the brakes to the wheels. By 
this arrangement a very slight motion of the rack suffices to apply the 
brakes with great power. "Immediately on the rack being released, the 
spring again distends the tog,,1e levers, carries the brakes off the wheels, 
aud unwinds the chain from the shaft. 

SUOKER ROD JOlNT.-Addlson Crosby, of Westfield, N. Y. -This lnvention 
relates to a new means of fastening the ends of wooden rods in the metallIc 

sockets by which the same are counected for use on pumps and other ma

chinery ; and consists prinCipally in the employment of wooden wedges 
litted through the sockets and rods, the apertures In the sockets being 
made larger than the wedges to permit the reqUisite spreading of the wood 
of the latter. 

Practical Hints to Invontors. 
MUNN & CO., Publishers of the SCIENTIFIC AMERICAN 
1: have devoted the past twenty-five years to the procuring of Letters 
Patent in this and foreign countries. More than 50,000 inventors have avail
ed themselves ot their services in procuring patents, and many millions 0 
ioJlars have accrued to the patentees whose specifications and claims they 
tlave prepared. No discrimination against foreigners ; subjects 01 all coun. 
ries obtain patguts on the same terms as citizens. 

Dow Can I Obtain a Patent ., 

is the closing InqUlry In nearly every letter, :lescrlblng some Invention 
which comes to this office. A po8iU�e answer can only be had by presenting 
a complete application for a patent to the Commissioner of Patents. Au' 
application conSIsts of a Model, Drawings, Petition, Oath, and full Specifics'". 
tion. Various o:tficial rules and formalities must also be observed. Th'tf 
ef!'orts of the inventor to do all this business himself are generally wlthCitlt 
suocess. After great perplexity and delay, he Is usually glad to seek the aid 
of persons experIenced in patent business, and have all the work done over 
a�aln. The best plan Is to solicit proper advice at the beginning. 11 the 
parties consulted are honorable men, the inventor may safely confide his 
ideas to them : they will advise whether the Improvem.ent is probably pat. 
entable. and will give him 3ll the directions needful to protect his rights. 

Dow Can I Best Secure My InTention " 

This Is an inquiry which One Inventor naturally asks another, who has had 
some experience In obtaining patents. His answer generally Is 88 follows 
aad correct : 

Jonstruct a neat model, not <lver a foot in any dImenSion-smaller If pos. 
sible-and send by express, prepaid, addressed to M UNN & Co., 37 Park Row 
�New York, together WIth a descrIptIOn of its operatIOn and merits. On re4 
eelpt thereof, they will examine the Invention carefully, and advise you as tG 
its patentability, free of charge. 0r, if you have not time, or the means at 
hand, to construct a model; make as good a pen and ink sketch ot the im
provement as pOSSible, and send by mail. An anSwer as to the prospect ot a 
patent will be received, usually by return of mail_ It IS sometimes best to 
\lave a search made at the Patent Office ; such a measure often saves the cos t 
01 an application for a patent. 

Prellmlnary Examination. 

In order to have such search, make out a written description 01 the Inven 
tlon, in your own words, and a penoil, or pen and ink, sketch. Send these 
with the lee of $5, by mall, addressed to MUNN & Co., 37 Park Row, and in' 
iue time you will receive an acknowledgment thereol. followed by a writ. 
ten report in regard to the patentability of your improvement. This specia f 
,earch is made with great care. among the models and patents at Washing. 
,on, to ascertain whether the improvement presented Is patentable. 

To Make an Application Cor a Patent. 

The applicant for a patent should furnish a model 01 his Invention, II sus. 
ceptiole 01 one, although sometimes it mav be dispensed with i or, if the in" 
vention be a chemical production, he must furnish samples of the 1ngredients 
If which his compOSition consists. These should be securely packed, the 
Inventor's name marked on them, and sent by express, prepaid. Small mod .. 
els, from a. distance, can often be sent cheaper by mall. The safest way to 
mmit money is by a draft, or postal order, on New York, payable to the or
ier 01 MUNN & Co. Persons who live In remote parts of the country can 
,sually purchase drafts from their merchants on their New York corres. 
pondents. 

Caveall. 

Persons desiring to file a caveat can have the papers prepared In the short. 
est time, by sending a sketch and description of the Invention. The Govern. 
ment lee for a caveat Is $10. A pamphlet of advice regarding applications 
for patents and caveats is funlshed gratis, on application by mall. Addres 
MUNN & Co .. 37 Park Row, New York. 

Relssue_. 

A reissue IS granted to the orlg111al patentee, his heirs, or the aSSignees 0 
the entire interest, when, by reason of an insuffiCient or defective specifica
tlon, the original patent is invalid, provided the error has arisen from inad
vertence, aCCident, or mistake without any fraudulent or deceptive inten
tion. 

A patentee may, at his option, have in his reissue a separate patent lor 
each distinct part of the Invention comprehended in his original application 
by paying the required fee In each case, lind complying with the other reo 
Quirements of the law, as in original applications. Address MUNN & Co. 
37 Park Row, for full particulars. 

Rej ected Cases. 

Rejected cases, or defective papers, remodeled lor parties who have made 
applicatlons for themselves, or through other agents. Terms modera t •• 
A.ddress MUIDI & Co., stating particulars. 

Trad.emarks. 

Any person or firm domiciled In the United States, or any firm or corpora.
tion reSIding in any foreIgn country where Similar privileges are extended 
to citizens of the United States, may register their designs and obtain pro.· 
t,ectlon. This Is very important to manufacturers in thIS conntry, and equal .. ' 
iy so to forelgners. For fnIl particulars address MUIDI & Co., 37 Park Row' 
New York. 

Desllrn Patent_. 

Foreign designers and manUfacturers, who send goods to thiS country, may 
decure patents here upon their new patterns, and thus prevent others from 
tabrlcatlng or selling the same good. In this market. 

A patent for a design may be granted to any person, whether citizen or 
!lUen, tor any new and original deSign for a manufacture bust, statue, alto
relievo, or bas relief; any new and original design for the printing of wool
en, Silk, cotton, or other fabrics ; any new and @rlginal impreSSIOn, orna
ment, pattern, prInt, or picture, to be printed, painted, cast. or otherwisEJ 
placed on or worked Into any article 01 manufacture. 
Design patents are equally as important to citlzens as to foreiguers. For 

lull particulars send for pamphlet to MUNN & CO., 37 Park Row. New York. 

European Patena.. MACHINB FOR POLISHING THE EVES OF NEEDLEs.-Rosewell Thompson, 
ot Waterbury, Ct.-In this improved needle eye polishing machine, a serirs 
of threads is drawn from spools on a spool stand tbrough a guide plate, and 
two clamping bars hold the threa.ds from u1lwinding fUrther from the spool 
till required, and also hold them at the proper dIstances apart . A largp 
quantitv of needles are then strung on these threads from which to draw 
from time to time the batches to be pOlished, WhlCh consist of one on each 
thread. When one batch is selected and moved forward on the threads to 
where they are to be worked, a secon..1 clamp is applied to the threads, be
tween them and the reserve stock behind, to keep them separate, to kerp 
the threads parallel, and also to hold the threads in case any break while 
the poU,hing Is going on, and thus prevent the reserve stock from escaping 
of!' the threads, as would be the case It the threads were allowed to fa 11 in 
case 01 breaking. The ends of the threads extend considerably beyond the 
clamps and pass through a notched guide, which keeps them parallel, and 
beyond this they are temporarily secured In a detachable clamp . The row 
of nee<lles to be polished hang downward from the threads, and are confined 
at their lower ends in a clamp, which is connected to a reCiprocating frame, 
worked by hand or other power, which moves the eyes back and forth along 
the threads . The threads are charged with the emery or other polishing 
medium, and the clamp bas a handle by which it Is taken In the hand to 
manipulate it while in mot ion so as to cause the polishIng threads to act on 
all parts of the oval end walls of the eJ 's, The work is thus accomplished 
as well as when all the motions are Imparted by the hands. 

BEE HlvE.-Samuel D. lVcLean, of Sunny Slope, Tenn .-This invention 
furnishes an improved bee hive which is verv simple in construction. It i6 
strong and darable and enables the hive keeper to inspect and control the 
bees readily. A prominent feature is a piece hinged to the front of a slid
in� bottom board, which is so arranged as to form, when open, an alighting 
p lace for the bees, and, when shut, to fit fiush with the side of the hive and 
close the entrance. 

MUNN & co. have soliCited a larger number 01 Enropean Patents thQA 
any other agency. They have agents located at London, PariS, Brussels 
Berlin, and other cblef cities. A pamphlet pertaining to foreign patents 
and the cost of procuring patents in all cOQntries. s.nt free. 

MUNN II< Co. will be happy to see inventors In person, at their Office, or t& 
.dvlse them by letter. In all cases, they may expect an hones. op.nton. For 
mch consultatIOns, opinions, and advice, no char(Je i.8 made. Write plaIn 
10 not use pencH, nor pale ink : be brief. BUTTER WORKER. -George Ruston, of Freeport, Ill. -This invention 

furnishes an improved machIne for working butter, which Is simple in con
struction, convenient in use, and effective in operation, working the butter 
In about the same manner as when worked by hand. It conslsts In the 
combmation of a round roller aud a fluted one, geared together, between 
which the butter is worked, and a scraper by which the butter is kept from 

sticking to the fluted roller. 
SCROLL SAWINE MAOHINE.-Samuel Ide, of Medina, N. Y.-This Inven

tion relates to a new coupling for the pitman and lower cross head of a 
recIprocating saw, and to a novel connection of the saw and cross head, 
which faCilitate the attachment and removal of the saw blade, and insure 
a reliable joint for the upper end of the pitman where it is fast.ened. to.the 
cross head. It conSists, first, in a peculiar arraBgement of tbe upper part 
of the cross head for the reception of the snw j and secondly, in the use of 
a t himble and conical screw c(!nI.lection for the pitman. 

All husiness committed to our eare, and all consultatlons, are kept �_ 
ana 8iric!ill conJlaentiaL 

In all matters pertaining to patenta, such as conducting Interterencea 
procuring extenSions, drawing aSSignments, examinations into the validitlt 
01 patents, etc., special care and attention Is given. For Infermatlon, and toY 
pamphlets of instruction and advice, 

Address 

ru:UNN a: ce., 
PUBLISHERS SCiENTIFIC AMERICAN, 

a, Park Row, New York�· 
OF�'ICE IN WASHING'fON- Corner F a n d  'fth street s, op .  , 

Patent Office. 
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Index of Inventions 
For whioh Letters Pa.tent of the United States 

were granted 
FOB 'fHl!l WEEK ENDING JUNE 18,  1872, A.ND mACH 

BEARING THAT DATE. 
Acids, evaporating and concentrating sulphuric etc . •  W. T. Clough 127,957 
Alkalies, aCids, etc. , packa�e for putting up . . . . . . . . . . . . . . . . . . . . . . . . . . 128.176 
Axle bOX, self lubricatlng. C. D. Flynt . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  128 ,185 
Bag holder. J. Roseborough, Jr . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  128.078 
Basket. J. Graham . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  128,086 
Bath, portable. E .  J. Knowlton (rei.sue) . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  4.949 
B8th tUb, magnetiC. J. R. Anderson . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 128.C94 . 
Batter mixer, A. Burdlct . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 128,018 
Bed bottom, spring. J. L. Secomb . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  128,175 
Bed bottom, spring. H . F. Howell . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  128.048 
Bedstead, cabinet, M .  Crosby . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 127,962 
Bee hive, H. AlIey . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .. . . . . . . . . . . . . . . . . . . . . . . . . 128,005 
Hee hive, Root and Andrews . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 128.072 
Bee hive, W. H . Roberts . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  128,070 
Bee hive, M. B. Shaw . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  127,991 
Bell , door, J. P. Connell . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  127.959 
Belting, round , A. Holbrook  . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  128,010 
Blackboard eraser, F. G. Johnson . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 128,149 
Bleaching and clarifying glue, gelatin, and Size, N. G. Wells . . . . . . . . .  128.000 
BUnds, machine for making, J .  MlIne . . . . . • . . . • . . . . . . . . . . . . . .  , . . . . . . . . . . .  128.057 
Boards, machine for squaring the ends of, E. H. Roll1ns . . . . . . . . . . . . . .  127,990 
Boat detaChing apparatus, D . McF .. rland . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 128.054 
Boats, propelling and steering, P. Roberts . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  128,069 
Boller, attachment for wa.h, C. Beacb . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  128.097 
Boiler for heating purposes. J. W. Beach . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  127,950 
Boil .. , wa.h, H. H. Sml<h . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 128.185 
Bolt headln ! macbine. W1ley and Norton . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 128.083 
Bolt, daor. J. B .  Sargent . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  128,074 
Bones, refuse meat, etc. , apparatus for b01l1ng, R. W. Thing . . . . . . . . .  127.995 
Boot and shoe, moccaSin, F. A. and F. G. Bishop . . . . . . . . . . . . . . . . . . . . . .  128.101 
Boot soles and heels from hide., manufacture Of, C. H. Dedrick . . . . . .  127,964 
Boots' distributing naUs for, etc . .  H. P. Fairfield . . . . . . . . . . . . . . . . . . . .  128,184 
Bottle and transportation case, Bnrnham and Taite . . . . . . . . . . . . . . . . . . . 128.109 
Box fronts, post office. C. J. Clement . . . . . . . . . . . . . .  ; . . . . . . . . . . . . . . . . . . . .  128,116 
Box, W . M. Pierce . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 128.170 
Bracket, exten.lon, W. S. Elliott . . . . . . . . . . . . . . . . . . . .  ; . . . . . . . . . . . . . . . . . . . 127.967 
BracJ<et, rOOfing, A. J. Connelley . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  127,960 
Brake shoe, malleable Iron, J. J. Torley . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 127,996 
Bridge, pivot, Clarke. Bonzano and Griffin . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 128,115 
Bridges, manufacture 01 ten.lon eye bars for, ]" H. Smith . . . . . . . . . . . .  128,184 
Brush for cleaning teeth, finger, G. M. Allerton . . . . . . . . . . . . . . . . . . . . . . .  128.093 
Buckle, J. B. R. Hardeman . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 128.087 
Burean and clothes dryer. combined, W. Hathaway . . . . . . . . . . . . . . . . . . .  1�8.088 
B ang, T. Bnrke . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  128.014 
C·an. 011, Hemp and Skinner. . . . . . .  . . . . . . . . . . .  . . . . . . . . . . . . . . . . . .  . . .  . . . . . . .  128,144 
Can and jar, lrult, J .  K. Cbase . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  128.1 12 
Canalestlck, Rogers and Webb . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  127.909 
Canister for te.s. etc . ,  revolving, W. M. Hoyt . . . . . . . . . . . . . . . . . . . . . . . . .  127,976 
Canopies, curtains, etc. , support for, J. B. Holmes . . . . . . . . . . . . . . . . . . . . . 128.041 
Car axle, E. H. Williamson . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 128.084 
Car brake, W. Kimball . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  127,919 
Car coupl1ng, W . P. Siddeus . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  1�8.182 
(Jar conplinll, A. J. Jourde . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 128,047 
C tior B�at trame, arm rest for, T. S. Hudson • • . . . • • . .  , . . . . . . . . . . . . . . . . . . . .  128,044-
Car pushing device, r. . Odenath . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  128,165 
Carding machine, D. Pheteplace . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 127,985 
Carpet, G. C rompton . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  128,023 
Carriage seat. adjustable back for, E .  A. Rice . . . . . . . . . . . . . . . . . . . . . . . . . .  128.171 
Carriages, machl"e for .haplng the springS of light. L. II Richardson 128,178 
Cars. apparatus for loading cattle upon, L. O. Cottle . . . . . . . . . . . . . . . . . .  127.961 
Cask , brewer's, J. Wiley . • . . . . . . • • • . . . . . . . . . . . • . • • . . • • . . . . . . • • • • • . . . • . . . • • . 128,003 
Caster, J. N. Dln.more . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  128,129 
Caster, furniture, J. D. Bro wne . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  128.107 
Ch .. lr, barber's, J. N. E wald . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  128.m 
enalr and step ladder combined, A. Liesche . . . . . . . . . . . . . . . . . . . . . . . . . . . .  12/,980 
Churn, T. Stnmm . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 128,080 
Cljrar machine, H. Erlurth . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  128,198 
Clamp, J. H. Phllllps . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  128.064 
Cloth, machiue for cutting, G. Westerhauiler . . . . . . . . . . . . . . . . . . . . . . . . . . . .  128,194 
Clothes dryer, J. R. Ba.sett . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  127,948 
Cock, way. S. P. Mervine, Jr . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 128,160 
Colfee, process of cleaning and renovating, W. H. Butler . . . . . . . . . . . . . .  127,9115 
�otfinB, etc . ,  molaing for, G. S\ Eaton . . . • . . . . • . . • . . . • • • • • . . . . . . . . . . . . . . .  127,966 
Corn sheller, hand, McLean and Ross . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  128,056 
Corn sheller, H. W. Cor1>ell. . . . . . . . . . . . . . . . . . . . . . .  : . . . . . . . . . . . . . . . . . . . . . . 128,124 
Cream saver. O. Abell . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 128,090 
Curtain fixtnres, W. B .  H.zzard . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  127 .975 
Digger. potato, L. Johonnott . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  128.150 
Drill spindles, screw clamp support lor rock, G. Allen . . . . . . . . . . . . . . . . . 128.092 
Dyeing With madder colors, A. C. and A. Duncan . . . . . . . . . . . . . . . . . . . . . .  128,027 
J<;aves trougb fastening, J. P. Abbott . . . . . . .. . . . . . . . . . . . . . . . . . . . . . . . . .  ",' 128,089 
Eaves trough hanger, D. Dimmick . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 128,128 
ElbQ ws, sheet metal, H. S. and C. Hoeller . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  128,146 
E levator, safety device for, P. P.  Lane . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  128,152 
Elevator and bucket. chain, J. A. Ban, (reissue) . . . . . . . . . . . . . . . . . . . . . .  4.947 
Engine, rotary steam, C. W. Patten . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  128,062 
EllI!lue. reciprocating steam, S. Smith . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 128,186 
Fence, C. Maltby . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  128,157 
Fence, wire, T. Hill, Jr . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  128,145 
Fence post, Putnam and Totman . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  127.987 
Filter, well pOint, Danforth and Chamberl1n . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 128,125 
Fishing reel, A. H .  Fowler . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  128,1S'l 
Flo wer pots and otner pottery, machine for molding, F. Herrmann . .  128,089 
;Fluting apparatus, F. B. Perkins . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  128,168 
FlutiDgmachlne, Madden and Dodsworth . . . . . . . . . . . . . . . . . . . . . . . . . . . .. . .  128.156 
Furnace, setting for hOG air. C. J. Shepard . . . . . . . . . . . . . . . . . . . . . . .  128,179. 128,160 
Furnace and wash bOiler, portable, H. and T. Humphrevllle . . . . . . . . . .  127.977 
Furnace, draught regulator for hot air, S. J .  GOld • • . • . . . • . . . • • . . • . • • • . .  128,035 
Furnace, tinner's ,  W. H. H. Coon . . . . • • . • • . . • . . • . . . . . . . . . . . . . . . . . . . . . . • •  128,122 
Gas from Oil3, apparatus for manufacture of, C. and F. A. Gearing • . .  128,190 
Gas purifier, screen lor coal, J. Hale . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . l27.978 
Gas retort, all' tlgbt j olnt for, Dletrlch and Schu.sl.r . . . . . . . . . . . . . . . . . . 127,965 
Gate, L. and D. Slinger . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  128 188 
Gate for railways, automatic, H. Conrad . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  128,121 
Gun carriage, J. B. Ends . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  128.180 
Gun lock, J. J. Byers . ;  . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  128.015 
Guu sight, J. T. La Rue . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 128,049 
Hall', preparation for the, N. T . Ormsby . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  127.983 
Harrow, G. Reed . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  . . . .  . .  . .  . . .  128.067 
H arvester. C. W. and W. W. Marsh . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  127,981 
Harvester and husker, combined corn, T. F. Vincent . . . . . . . . . . . . . . . . . .  127.999 
Heater, car, Bradley and Fulgbum . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  128,108 
Heater, car, T. B. Atterbury . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  127.945 
Heater, feed water, J. Gates . . . . . . . . . . .. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  128.083 
Heater lor cars. steam, G. B. Riggins . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  128,174 
Heater and steam generator, water, G. M. Woodward . . . . . . . . . . . . . . . . .  128.086 
Hemp brake, P. S. Fitch . . . . . . . . . . . . . .  . .  . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  128,080 
Hides, process for s'lftenlng dry. J .  Barron . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  127,947 
Hose, device for handling fire engine. J .  Lowe • • • • . • • • . . • . . • • . . • • • • • • • . •  128.155 
House, smoke, J. W . Story . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 127.994 
Hydrant, J .  Walsh . . . . . . . . . . . . . .. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 128,192 

Ice pick and meat maul combined, T. A. Conklin . . . . . . . . . . . . . .. . . . . . . . .  128,020 Whip socket, H. W. Com'tock . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  128,019 
Incubators, electromagnetic regulator for, J. Graves . . . . . . . . . . . . . . . . . .  127,9'l'� WhIstles, m91d for castlnQ', E. Clator . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  127,9116 
Inkstand , E. Morgan . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  128,168 , Window frame, A. McGuIre . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  128,200 
[ron and copper, proceBB of purifying, K. W. Zenger . . . . . . . . . . . . . . . . . .  128,008 : Work holder, W. F. Gilbert . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  128.084 
Iron, braBB, etc. , with tin, coating or electroplating, W. E. TIlley . . . .  128.081 Wrench bar heads, machine for I'ormlul(, A. G. Coes . .  . , . ,  . . . . . . . . . . . . . 128 118 
Iron lnto steel, convertlng, E .  F. Houghton . . . . . . . . . . . . . . . . . . . . . . . . . . . .  128,042 Wrlnger, clothes , L .  M. Cole . . . .. . . . . . . . . . . . . . . . . . . . . . . .. . . . . . . . . . . . . . . .  128,119 
Iron, steel, and other metal, proceBB of purIfying, J. F. Bennett . . . . . . 127,958 I Jack, lifting, W . C .  Ellis . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  " . . . . . . . . . . . . . . . .  127,968 DESIGNS PATENTED. 
Journal box, D. Whitlock . . . . . . . . . . .  ; . . . . . . . . . . . . . . . . . . . . . . .  ' "  . . . . . . . . . . . . 128,002 5 987. -BAbGE. -G. F. Crook. CambrIdge. Mass. 
Jug and pltcher, mo!asses , W� Bennett . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  128,100 5,938. -SHUTTER BAR. -W. Gorman, N ew Britain, Conn. 
Knitting machine, J. L. Bran.on . . . . . . . . . . . . . .. . . . . . . . . . . . . . . . . . . . . . . . . . . .  127.�54 5,939. -BELL CRANK AN1> ROSE. -W.  Gorman, New Britain, Conn. 
Knife, tobacco, W. A. Bernard . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  128,010 5,940.-REOLINING SETTEE . -M .  D.  Jones, Boston. Mass. 
Lamp base, J. KIntz . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 128,048 5.941. -PIOTURE . -E.  Metcalf. Norristown. Pa. 
Lamp for cooking apparatus, S .  Cooper . . . . . . . . . . . .. . . . . . . . . . . . . . . . . . . . . .  128,022 5,942.-CIGAR Box. -G. Moebs. J. B .  Thiesen. Detroit, Mich. 
Lamp, self extlogulsblng, J. J, "'tbbert . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  127,963 . 5,94S. - SKATI><G MUFF. -R.  M .  Seldls, New York city. 
Lantern , dark, T. Langston . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  128.153 1 . 

Lantorn, Signal, J. W. Moffitt . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  128.058 TRADE MARKS REGISTERED. 
Latch for gates, etc . ,  G. N. Sharp . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  128,075 ' 861. -CEMENT .-Black Diamond Cement Company, Louisville, Ky. 
Locks, key hole guard for, J. B. Whitney . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  128,082 S62. -CEMRNT .-Falls City. Cement Company, Louisville, Ky . 
Lozenge package, H. W. Booth . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  128,011 : 86S. -VARNISH .-C. F. Hollwede, New York city. 
Lubricator, C .  H. Parshall . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .. . . . . . . . . . . . . . . . .  1:18.167 ' 864. -GLoVES. -Kutter Luckemeyer & Company. New York City. 
Mangle, R. Gage . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  127,971 865. -CLEANSI](G POWDER. -M .  H. M. Magan , Plainfield, N. J .  
Medical compound o r  bitters. E .  Phillips . . . . . . . . . . . . . . . . . . . . . . .  : . . . . . . . .  128,169 866 .-FERTILtZEE.-Southern Fertll1zing Company. Rlchmoud ,  Va . 
Medieal compound, J: Cahn . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 128,198 867. -TIN LINED LEAD PIPE. -Colwells, Shaw & Willard Manufactnring 
Medical compound. M. H. Campbell . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  128.110 Company, New York city. 
Mildew, process or rendering sall ducks, etc . ,  proot against . . . . . . . . . . .  123,079 866. -SCHOOL BOOKS, ETO. -Unlverslty Publishing CompanY,New York city . 
Milk cooler, Bort and Bry ant . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  128.10� 
Milk cooler, A. Beeman . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  : . . . . . . . . . . . . . . .  127.952 
Mill burrs. device for cooliug, Emhrey an'd Blacklmrn . . . . . . . . . . . . . . . .  128.132 
Mortises, tool for dreSSing, C, E. Littlefield . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  128,050 
Oven, coke, T. G. Kenny . . . . . . . . . . . . . . . . . . . . . . . . . . . . ... . . . . . . . . . . . . . . . . . . . .  128.1[ 1 
Oven. gas and air neatlng. G. F. WlIson . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 128,OO! 
Ores of copper. etc. , process of heating, Du Motay and Hlllegetrt . . .  128.026 
Pdint, composition for. W. H. ]'orau . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  128;136 
Paper, etc. , apparatus for drying- wall, N. Hall . . . . . . . . . . . . . . . . . . . . . . . . . . . 128,139 
Paper cutting Implement, J. Cook . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  128.021 
Paper, wadding, etc. , macblne for drylng. E .  C. Wilson . . . . . . . . . . . . . . .  128,085 

l>uH.Jj;.Ll UL.u; OF t'ATJ£N T l!'.I11I'I:! ;  

g� ��� ��!���MarIi:: : � � : :  . .  : : : :  . . . . : : : : : . . . . .  . . : : : : : :  . . . . . . . . . . . . .  : : : : J� 
On fiUng eacb applicatIOn tor a Patent, (seventeen ye ..... ) . . . . . . . . . . . . . . . . . .  $:Ii 
On Issufng each ong�nal Patent . . . . . . . . .  . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  $20 
On appeal to Examlllers-In·Chlef . . . . . . . . . . . . . . . . . . . . . . . . . . .. . . . . . . . . . . . . .  < . .  $10 
On appeal to Oommlssi'>Der ot Patents . . . . . . . . . . . . . . . . . . . . . . . .  , . . . . . . . . . . . . . .  $20 
On application fer Kelssue. . . . . . . .  . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  ,30 
On application for Extension of Patent . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  too 
On e;rantlngthe Xxtenslon . . . . .  . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .. . . .  51) 
On fillnl< a Disclaimer. . • . .  . .  . . . .  . . .  . . .  . .  . . .  . . . . . . . . . . .  ' .  . . . . . . . . . . . . . . . . . . . . .  lU 
0" an application tor Design (three and a half years) . . . . . . . .  . . . . . . . . . . . .  . . .  10 
On an application tor Design (seven years) . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . $15 
On an application tor Des\e;n (fourteen vear.) . . . . . . . . . . . . . . . . . . . . . . . . . . .  �'iIlJ 

Papering machlne, wall, A. Wei's . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  12S.198 l/IJr aaPII III (JIaim Q/ anI( Patera '88UeQ WU"tn 30 11"" .... . . . . . . . . . . . . . . . . . . . '11 Paring knlf'e. G. H. Vickroy . .. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  127,998 A 8kelCli from tM model or draWing. relating to .uch portion qf a machine Pasteboard, manufacture of, H. L. Palmer, (relssne) . . . . . . . . . . . . . . . . . .  4.951 dB the (JIaim cov.,,8, from . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  $] 
Pavement, S. C .  Prescott . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  127,986 upward, "'ut U81.IaUll at tM priC/! abOl)/lonamed. 
Pavements, composition for, Snow and Davis . . . . . . . . . . . . . . . . . . . . . . . . . .  127,992 7Yu ,ull Speciflcatlon III anll patent 188U&1.8/nce Nov. 20, 1886 a, 'W"ICh, ",," 
Peg cutter, E. Holmes . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . · . . . . . . . . . . . . . . . . . . . .  128,147 IM Pa/.e1U OjfIce commenced pri1ll.ing them . . . . . . . . . . . . . . . . . . . . . . . .  iil l · ll3 
Pictures, mounting. E .  L. Courtney . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  128,125 QtIIctaz O� Of lHawing8 III anll pate1ll. 18sued 8/nce 1836, we can .uPPI1I 
Piles, apparatus for Sinking pneumatiC, F. ·  E .  Sickles, (reissue) . . . . . .  4.958 ,at. a �ta8.onab.le C08t, tI!e Pf'Ule de1:>endlnu upon the amount QJ lab,., 
Pipe and tube for conveying finlds, metal, D. D. Parmelee . . . . . .  , . . . . .  128,188 "'''O/VM and tM number of mew •• 
Pianing maehine. A. Van Haagen . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 128,190 ' JI'u:i lnformaWJn a8 10 prlc6 III al'awinas I" eoo" case, mall be >.ad �� 
Planing machlne, .Beal and Leach . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . ... . . . " 128,007 ""dres8/na 
Planter, seed, J. Willoughby ,  (reissue) . . . . . . . . . . . . . . . . . . . . .. . . . . . . . . . . . , ·  4.952 
Plow, J. Oliver . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .. .. : . . . .  28.061 
Plow, W. K. Harrell . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .. . . . . . . . . . . .  ; ,  . . .  128,141 
Plow, G. G. Foreman . . . . . . . . . . . . . .  , . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  128.082 
Plow. A. B. Farquhar . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  : ." . . . . . . . .  127.970 
Plow cleviS, E. A. Wright . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  i . . . . . . .  , 128.087 
Plow, prairie, C .  M. Clark, (reissue) . • . . • . • , • • •  , . , . .... . . . . . . . . .. . . . . . . . . . . . . 4,948 
PreBS, cotton , W. Bradley . . .  � . . . . . .. . . . . . .. . . . . . . . . . .. . . .. . . . . . . . . . . . . . . . . . .  128.104 
Pres';. hop, F. Mombnrg . . . . . . . . . . . .. . . . . . . . . . . . .. . . . . . . . . . . . . . . . . . . . . . . . . .  128,059 
PrintIng·show c�rds, W, C. l!ut�hingS: ... , . :  . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  128,148 
Privy sp.at, H. W. Carpenter . . . . .  : . .  : . :  . . . . . . . .  " . . . . . . . . . . . . . . . . . . . . . . . . .  128,111 
Pnmp, P. Cope� . . . . . . . . . . . .  : . . . . . . . . . .  : . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  128,128 
Pump plston, P. Zflhel'; . . . . . .  : . . . . . . . . . . . . . .  : . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  128,196 
Pump, ship's, 'f. Bell . . • • .  ·:' . . : . . . . . .. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  128,009 
Pump. steam Siphon , T. O;Rorke . . . . . . . . . . .  : . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  125.984 
Railway track. J. H. Connelly . . . . . . . . . . . .  : . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  128,120 
Railway switch, liL Brockway, Jr . . . . . . . . . . . . . . . . . . . .  , . . . . . . . . . . . . . . . . . .  128,105 
Raker and loader, hay, Brandt and Shlllook . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  128.012 
Refrigerator, B. F . Averlll .  . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  127.946 
Refrigerator. S. A. Dunnington . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 128,028 
RefrIgerator ' and soda apparatus. combined. J. M. Cohen . . . . . . . . . . . .  127,958 
Rein rnnneJ:, check, A. P . .  Mason . . . • . . • • . • • • • . .  ' • • • • . •  , • • . . • • . • • • . . . • .  :. . 128,052 
Ribbons. etc. , machine for winding. M .  Ha� es . . . . . . . . . . . . . . . . . . . . . . . . .  128,148 
Rolling mills, shove under for, J. B. Hastings . . . . . . .. . . . . . . . . . . . . . . . . . . 128.142 
Rossing logs, macbine f',r, G. W. Nicbols . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  128.060 
Rudder and d rag. dlstreBB, H. Babien . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  128,066 
Ruler. J. M. Batchelder . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  , ' . . . . . . .  127,949 
Saddle, harness, E. Dixon . . . . . .. . . . . . . . .. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  128.025 
Sash balance, J. W. Tru.sell . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 127,997 
Sawlng macbloe, wood, C. A. To war . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  128,189 
Sawing machine, W. J. Cunningham . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 128,024 
Screens, wire cloth for coal, C :  P. Seitzinger . . . . . . . . . . . . . . . . . . . . . . . . . . .  128.177 
Screw threads, device for cuttIng. F. G. Robinson . . . . . . . . . . . . . . . . . . . . .  128,071 
Seaming machine, double. W. H. McGann . . . . . . . . . . . . . . . . . . . .  : . . . . . . . . . .  128.158 
Seat, school, I. S. Wachob . . . . . . . . . . . . . . . . . . . . . . . . . ... . . . . . . . . . . . . . . . . . . . . . .  128.191 
Seat jOint, school, S. C. Clark . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  128.114 
Seats, fiexlble division for; T. J. D. Beck . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  128,098 
Separator, grain, A. Z wiebeL . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  128,197 
Sewer basin trap. L. A. GOuch . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  128,138 
Sewing machine, manufacture of tension wheel tor, I. Manning . . . . . .  128.051 
Sewing machine. G. A. RIchardson . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  128,172 
Sewing machine, attachment for, P. L. Shepler . . . . . .. . . . . . . . . . . . . . . . . . .  128.181 
Sewing macblne carriage, G. H. Cblnnock . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  128,1 18 
Sewing machine, shuttle for, F. A. Churchill . . . . . . . . . . . . . . . . . . . . . . . . . . . .  128,017 
Sewing machine, spool ca.e for, T. Merrick . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 127.982 
Sewmg machine. wax thread, E . E. Bean . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  128.008 
Shirt bosom. G. Harrington . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 127.974 
Shoe fitting macbine. Pruden and Benj amin . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 128.065 
SIfter, fiour. T .  L. Fontaine . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  : . . . . . . . . . . . . . . . 128,081 
Soldering apparatus, F.  L.  Mmer (reissue) . . . . . . . . . . . . . . . . . . . . .  . . . . . . . . . 4.950 
Soldering Iron, C. Brombacher . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 128.106 
Sole for shoes, Inner, J. E. Mcllhenney . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 128.055 
Spark arrester, locomotive, J. Radley . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  127,988 
Spark arrester, T. A. Andrews, Jr . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  1�8.095 
Spittoon for car, H. St anley . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  127.998 
Square, folding, J. T. Baker . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  128.096 
Stand, portable mUSiC, A. Iske . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  127,978 
Straw cutter, L. M. Johnson . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  128,046 
Stove, base burning. J. M. Thatcher . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 128,188 
Stove pipe., attacbment for, Bellamy and Brotbwell . . . . . . . . . . . . . . . . . . . 128,099 
Stove, WOOd, C. H. Castle . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 128,016 
Stove pipe shelf, L. C. Mlllard . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  128.162 
Stove pipe connection, C. R. Penfield . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  128.068 
Table leaf support, D .  Bull . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  128,108 
Telegraph. printing, T. A. Edison . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  128,131 
Thrasher and separator, grain, Hamaker and Frease . . . . . . . . . . . . . . . . . . . 128 .110 
Thrashing and separating macbine, W. H .  Bassett . . . . . . . . . . . . . . . . . . . . . .  128,006 
Tllread cutter and thimble comblned, B .  M . WilkerSon . . . . . . . . . . . . . . . .  128,195 
Tin cnttlng machine, C. R. Merriam . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 128.159 
Tin from tlnner'. waste, apparatus for removing, T. F. Wells . . . . . . . . .  128,001 
Toy gun , G. Stackhouse . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 128,078 
Toys, mechanical, E .  E .  Newell . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  12d,l64 
Toy steam locomotive, F. W. Clark . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  128,018 
Trap ,  wa.te pipe, T. Smith . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  128,077 
Valve, Slide, H. H. Meyer . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  128,161 
Valve, Slide, J. M. Coale . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  128.117 
Valve, stop, R. Beaumont . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  127,951 
Vehicles, axle I'or, R Daniels . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  128,127 
Vehicles, traction engines, et •. , mode ofpropel1!ng, H. Sell . . . . . . . . . . .  127.178 
Vise, J. L. Isbell . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 128.045 
Vise, G. M. Evans . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  1%7.969 
Wagons, reach coul'lIn� for, W. P. Ripley . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  128.068 
Washing macblne, Smith and Camp . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  128,076 
Washing machine, O. and A. Snell . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 128,187 
Washing machIne, E. McCoy . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .. 128.058 
Washing macblne, Lavine and Oclair . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  128.154 
Water elevator, N. Adam . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 128,091 
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APPLICATION FOR EXTENSION. 

Applications have been duly filed, and are now pending, for tile extenslou 
oCtile following Letters Patent. Hearings upon the respective applications 
are appOinted. for the days hereinafter mentioned : 
21,102. -SE1In PLANT1IR. -J. D .  Willoughby • . July 17. 18'l'� . 

EXTENSIO N S  GRANTED. 
2O,4H. -MACHINE FOR MAKING HORSESHOES. -C .  H.  Perkins. 
2O,519 .-TAILon's PRESSING MACHINE. -L. B. Storrs. 
2O.527. -PLANING MAOHINE. -·) . A. Woodbnry. 
2).538. -HoUSE BELL. -J. Barton. 
8,779. -MAOHINE FOE PRINTING FLOOR CLOTH. -S. Savag,· . 

EXTE N�IONS REFUSED. 
20,539 -CUTTING GLAZIERS' PINs.-J . G. Baker. 
2O,566. -HANGBRS F()1I SHAFTING.-W. Jobnson. 
20,571. -DoOE LOOK.-J. R. Marston . 

Value of Extended PatentM. 
JJ1d patentees realize the lact that their Inventions are likely to  be more 

produotlve 01 profit durIng the seven years 01 extension than tbe first 
lull term lor which their patents were granted, we think more wouid avail 
themselves 01 the exten.ion privilege. Patents gianted prior to 1861 may be 
extended for seven years, tor the benefit of the inventor,or of his helra ill case 
Of the decease of the former, by due appilcat!on to tlie Patent Otllce, nlnet) 
days belore the termination of the patent. ' The extended time Inure. to 
the benefit of the Inventor, the aBBloplees under the first term having no 
rights under .the extension, except by speCial agreement. The Government 
tee Cor an extension Is 1100. and It Is necessary tliat good profeBBional service 
be obtained to conduct the bnslBess oefore the Patent Otllce. Full informa· 
tion as to extenSions may be had by addreBBiug 

:a: U"" 4z U . . . .  37 P ... r .. ..... .  , N. Y. 

NEW BOOKS AND PUBLICATIONS. 

THE ART OF GRAINING ; How Acquired and How Produced. 
By Charles Pickert and A. Metcalf. N ew York : D. Van 
Nostrand, Publisher, 23 Murray and 27 Warren Street. 
Price $10. 

In the successf"l Imitation of various ornamental WOOd3 for decorative 
purposes, lies that branch of tile house painter's art wblch demands from 
him hIS best elforts. An amount of skill which camlOt be attained withont 
caretnl and well directed study Is needed In the production of any work of 
this kind that Is at all calcula ted to refiect credit on the performer. Good 
grainfnll turnishes a ha.ndsome and agreeable finish which, for many pur
poses. Is most satisfactory ; but If It be not good, a plain coat of paint had 
better take Its place. In tbis view we have pleasure in speaking of a work 
now before us, which appears to be well calculated to alford learners of 
tbe art some much needed help in tbe rIght direction. 'l'he autbors are 
men of long prsctic>ll  experlence, and have made the overcoming of obsta
cles their spetlal study . They have, therefore, been enabled to proceed at 
once to the most vital points of their subj ect, and h ave produced a book 
which w!ll prove valuable to the advanced student as well as to the begin
ner. It Is a quarto volume, and contains forty two whole page Iithograpbs 
of various w06ds, printed in their natural colors, which are intended as 
s>udles. Among them are many line specimens of oak, black and French 
walDut, rosewood,  the maples, ash and chestnut. ExpliCit directions are 
gIven how to mix and apply the colors In graining the woods represent ed. 
and each variety Is dealt with separattly and clearly. Altogether, the work 
furnishes an excellent technical Instructor in the art. 

THE BEE KEEPER'S MAGAZINE Is the title of a new illnstrated monthly 
devoted to bee CUlture, the Initial number of whIch WQ have just received. 
Its contents are well selected, varied and irteresting, and include valuable 
papers tram the pens of writers who have made the subj ect oCbee CUlture a 
special study. To hee keepers this j ournal will doubtless be Indispensable, 
as It IS l'romised that no pains will be  spared 'to make It wortby of th. l r  pat· 
ronage and, Indeed , a store house of every Information relating to Its spe
cialty. PnBIi.hed by H. A. King & Co. ,  14 Murray Street, N ew Y ork elty. 
Subscription $2. 00 a year .  

THE SUN AND ITS ATMOSPHERE. B y  Professor C. A.  Young , 
Ph. Dr.,  of lJartmouth lJollege. 

This is a lecture by the eminent above named prol'eBBor, and forms No. 8 
of the University Series published by Charles C. Chatfield & C ' . ,  of New 
Haven, Conn. Professor Young'. writingS on the sun are well known to our 
readers, many of them having been printed In our columns. Thi3 lecture Is 
an  exhaustive description of the present state of knowledge of the subject, 
and deserves especial commendation for the decisive and lucid manner in 
which It IS written. 

THE AUSTRALIAN MECHANIC AND JOURNAL OF SCIENCE 
Is the name of a new and excellent monthly paper, published at Me)· 

bourne, Australia. 

© 1872 SCIENTIFIC AMERICAN, INC



RATES OF ADVERTISING. 
Back Page • - $1 '00 a Une, 
Inside Page ., • •  ., • - 73 cent" a line 

or each in.'�ertion. 

Engravings may head advertisement8 at the same �rate per 
tne, by measurement, as the letterwpres8. 

SECTIONAL The only wheel that gives fu ll percerJ t� aile when only one foul'tll gate i� u8ed . No complications . W. J VALENTIN E.  
Fourneyron Turbine 

Water Wheel. � Prices reasonable. Ft. Edward, N. Y. 
PYRO�.· . .  'lDiiil'fl�ft 5 For Ovens,Boll· .j,�&..:M ,. �,,"�g, er flUBS, Hot� blast pipes, Oil stllls , Super�neated Steam, &c. Address HENHY W. BULKLEY, 

9B Liberty Street, New York. 

rfHE W ARREN IMPROVED HOE-Tri-a\lgular. two- ed/lcd, thl'!"c- pointed , f;elf- shal'penin'k does all .kwds of boeir 'g, hIlling, H.nd potato dillllll '/;! ,  mil ch bener than the common hoe and with one-halt 1hc hhor. Ar1dre �s C . H .  lJaNN, MaIiUf1tcturers' Agent, Warsaw, N . Y. 

AGENTS Wanted, on R Commission 
o .  Salary by the lUonth 01' 
Y ear, one 01' 1110r� persons 
i�l c - lch ()ou.nty af tlt .. Uni ' ed 
!Sta.tes, to lut) o du" e somethiilg whi.�h " t.akf's on sl." ht," an J WHiCH yie�llti a profit 01  t'r , ml $6 to $lU per � ay abuvc expellses. l';arJy apoli cants WIll  secure t he choL',e of terrItDry. The bu iness is p easant, lh{ll{;, aud edifying. For fUrttJer parlieular . , WltU tt;;rm8, address S. S. WOOD & CO. , Newhurgh, N. Y. 

Millin!!' Machines. STANDARlJ. UNIVEI{SAL, IND I<X AND PLAIN. S 'nd for Inu�trated c talogue to the BRAINARD MILLING "MAOHINE CO)IPA!II Y, 80 Milk :st. , £')8 on ,  Mttss. 
HOW T O  

S T!: l L PATENTS. 
Senel for our explanatory circuhr, free by mail to allY ad Jrl�8s 

E. E. ROBERTS & CO . •  Consll 1 tlnor EngineerR. 15 Wall St. , New York. 

Steam Super-Heaters. 
For supplying clry stelm and Saving fuel. Address HENR'i W. BULKLJ H ,  i!:NGINE"". 98 Liberty Street. New York. 

·W ANTED-1'o Purchase, in any location, goo 1 s .... cond hand engines awl iJoilers for cash . Auaress, with full dl�Rcrlpt.ion and ]owe"t price . l>. E. ROBER I'S, C. K, 15 :Wall St . . New YorE . 

The Latest and l1est impro\ eil fal"teniHg 101' Plill eys, Gear 'Wheelt-l, &e . •  to ShHt'tinu. No Screwr; used ,  Orders & l--'ulle) s solicit ed . 
Cataloguf's sent frI"O on ap plication. R�;INSH dGEN & BUf'KMAN. 

87 liaST, Eight Strt�et, CinciJ.lnati, OhiO. 

To Electro- Platers. 
B ATTERIES . CHEMICALS, AND MA'rE-

maDu�c1��ej���t�o�� ��qlit<h�;l!irHe>fti:,t�i����;J���� lng Electrician, 19 Bromfield street, Boston ,  Mass. !llustratea catalogue sent free on applioation . .  

W ANTED-Agents t .. sell artieles needed by every one. Addrcss PL U 1\:1 B & Co. , Phila. , Pa. 

F O U R  V A L U A B L E  S E T S  Scientific Books 
THE LATEST REVISED ENGI,ISII EDITIONS 

.TUS'].' RECEIVED AND FOR SALE A'l' THE 
VERY LOW PRICES ANNEXED. 

1 .  
WATTS' DICTIONARY O F  CHEMISTRY. 

:ria�ir?:�avgl��le��rie�nt�1�tn�u£7ie����a�1 J:�l��:t Valuable Information. PubliShers' triCe per set, 
ri�1�' bf L;n�!,�rri� ����:!l ��: OOiS72. 

undon : Pub� 

2. 
URE'S DICTIONARY OF ARTS, MANU. 

FACTURES AND MtNES : Containing a clear Expositi,m of their Principles and Practice. Edited by Robert Hunt. F. R.  S. ,  aSS lstea by numerous con trlbutol'S eminent in SCience and familial' with Manu-����� �l�U�����d :1;�h�aJflt;n.OO �!11¥�:,�lt�1�e���l� ten and Greatly Enlargl-ld. In S Vols . ,  oCiavo, COI1-
��!��nfj ;,�.10 f6�d�n t l�t�l;Ji���e<'1;e��O� C6�erp�lt� llshers' prIce pel' set, $47. Our prIce, $20. 

3. 
BRANDE'S DIC'l'IONARY OF SCIE N CE, Llt .. rature and Art : Comprising the Defini ions and DeriVatIOns of the Scielll,ific Terms in general us� ; toge her With the History and lJescriptioIJ of the Scumtith P , lnciples 0 nearlY every braneh of H !l-

i;di�� bOyW��1�' B��de�D� e.�.�tv. �����t:(� E��� il�'ie of Her Majesty's Millt ; and the Rev. Georg e W .  Cox, M . A  .• late Scholar ot' Trjnity Colleg!', Oxford. in a octavo VOlumes, COl t&ining' 2,�65 p -t,ges rending 
$t6:M�' Publi.hers' price, $SU,O. Now offered lor 

4. 
AN ENCYCLOP A!]DIA 01<' ARCHITECT-rrRE-Hi�tOf"ica.l, Theoretical, and Practi a1 .  By .Joseph (.,}wllt, F. S. A" F R. A. S. ll JUstraLPd w,th 

�no��O��by��e:b�B�������? f���i��W?o:[l1[t'�;ti��� WIth Alter atiuns and large Additions by Wyatt l' p_ worth. Ft"llow 01 the Roy",l Institute of Kritish Al'('hitects. Additionally lllustrateu L1y ne�rly 400 .Engl'avtng-Ii on Wood oy 0 JewHt, and more wau one l lU(l drcd otb.el' Wood C Ul S.  [ n  Qne  eh'gHut Octavo Vol-
fi�h�'rs�OpUr\���i,ft,. 1,�t$�'F:r:Jf�:lJ;lii��\t5�r .  Pub-

The Reave Stock is .n fresh and perfect, and it is the best opportunity ever oft'ered in lilll� country to PI'OC1Il'e tne last and best edItions of the most dmnraole ScientlfiC Worl(s. and at su(�h unncard of low prices. Any of the above will be careful : y  p cked and scnt to any and, eSB, on receipt of tW. & ��Vl�&f�1t·& blo . ,  131 & 133 WasJJiugton �H . , Boston, MaEs. 

OTIS' 8AFE'ry 1!0ISTlNG 

Machmerv. 
OTIS, B.Q.OS, k 1:0. I\Jn. 34S BROADWAY. NEW YORK . 

MACHINERY NEW and 2d·HA. ND • • • •  
. . Send forCircnlar. CRAS.PLACE , /I; CO •• 60 Vesey st. , New York. 

Jeirutifit 
PA T E N T  llUPROVEU 

VARIETY MOLDING MACHINER'lI 
And Adjnstable CIItr\UL A l{  S f)  W BENCHES. FOl' Machines and information. address 

J. P. GHOSVENOR. Lowell. Ma"" 

Whalen fl'urbine. No risk� to pllrel1as6r. Senll for 
Pall1p-hlet1free. '6ll:'1'H WHALEN & BRO • •  Ballston Spa,N. Y. 

BLAKE'S PATENT STEaM PUMP. 
SEND FOR

. CIRC ULAR. 

In CHA ltDON "T., 
Boston, lUass. 

79 LIlIERTY ST., 
New York. 

Reynolds' 
"OltBINE WATER WHEEUI The Oldest and Nl3weHt. A:� nt-hOI';;' ,  ��l�h i�r;11�ti�Ft�r ot�o:�\Jie�;I;)�l� {i eonfuse the public. We do not. boas! 

but quicUyexccl them all iD sttmn c[; j relia1:'He, economical powel'. Beau· tiful p am}?hlct free. GEO. TALLCOT, 
96 LIberty st. , New Yor]I. 

Gearing. ShaHin/!:. 

GREAT SUCCESS of the HYDRAULIC 
ROTARY GOVERNOR on Water Wheels. It gives exact speed under all changc8. SILVER MEDALS awarded. No pay till tested .  J. S .ROGERS. Tr . •  19 John st .• Boston . 

Niagll.lru Stealfn Pump, 
CHAR B. HARDICK, 

23 Adams st . •  Brooklyn� N. Y � 

FOR SALE-STATIONARY ENGI NE, 100 
H .P. ,  with nvc boilers. trames. settings, &c. All �l'��g�e/�o��� nA�;gfv new . SUltaole for sa

.
w-mill or sim-

BALDWIN LO('O�OTIVE WORKS, PhIladelphia, Pa. 

GR�:Arr REllUC1110N IN PRlC�S 
OF LE COUNT'S PATENT HOLLOW 

LATHE DOGS, and his Machinist Cl amps of both Iron and Srecl. 
1 set of 8 dogs, from % to 2 inCh, $6 '50. 

His expanding Mand.ril is a first class tool, which has long heen needed by every :Machinist. Send tor lat-eRt circular. 
C .  W. LJ;; COUNT, South Norwalk, Conn. 

THE 

CINCINNATI & TERRE · HAUTE 
RAIL"\VAY COMPANY, 

Desirous of enlisting the attention of malll1fi'lcturers to the advantn.gc of 10cll.tinK mu,nnf'l.cturtng (�stab1isnments 
�B�Il��eJ:;�l:t °i:;�����<g2)�3p��n';1�loi!t��aYin�llro��J Jl,ro) aen�s of ground Jor works, lind the poal in ol le hundred (100) acres of Clay or O·wen CountYOO

Illdiana, b lock coal 
�i�:l}��� o�'; ����a�nCo��I���eI�l��O{s.ab����· tl�iTI�tj�'� beds, and agrf'e to turnish t.hem with aU orders 1'01' mer· chant iron rl'Quirerl for the Hail wa.v 'S Ut'll> tor a period of two years. To any RBilway Car .Mallufact,ory locateo upon irs line, they will }tive t wenty acres of ground re. quirf'd for work�, the tImber from onp, hundred acres of the be�t oak timbered land in Owen Countv, and an or· d ('r for one thotu\3,nd cars to commence work upon . To 
��6u��� :;1��r:8�'!i;�1'1�b�1;·at�red:�,(�rfo�·' tt�i/�;6���� in kind. To all other manutacturiDg establishments .• am· pIe faci1itw� ill the locating and successful prosecuting of lhe1r works .  Cjrculal's d �8criDtive of th� mnnufacturiJ1g points upon the line of the Hanway WIll be mailed to any address upon applicat.ion to MATT. P. WOOD, Gen'l Snp'! C. & T. H. R. R. , Terre Hante, Ind. 

M A C H I N E S ;  

BAND SAWS, 
SCROLL SAWS 

Planin[ & lVIatchin[ 
11IACHINES, &c;, 

RAILROAD, CAR, and AGRICULTURAL SHOPS, &c. , &c. 
IV Superior to any in use. 

,T. A. FAY & C O . ,  
CINCINNATI, Onw. 

W O O D WARD' " C O UNTRY 
HOrtlES. lr,:O DESIGI\S and PLANS for 

a HOl 1 8es of mod�rate cost. $1 .50. post paid. 
O R A N GE JUDD & CO., PnBLlSHEUs>,2 15 Broadway , N. York. 

� Sen a for Catalogue of all books 
S�o�t�C�\;1JtR�rtio�::.iculture, Field 

WOODWOR.TH SURFACE PLANERS, $125. 
Woodworth Planers and Matchers, $350. HILLS & HOAG. 3'J Courtlan,]t St . .  N ew York. 

STEEL UASTIN OS 
To PATTERN ; tensile strength equal to 

wrought iron ; will rivet over, bend, or case harden. Heavy WOt�klSadr\'h� pr���sphira�Il2Ib'li� ;t�����ork. 

STEPTOE, MCFARLAN & CO. , 
����t;���he& ��r;�i p��o��r�'�W;�?lv:�d IJ��yji��n.f��! oning and Mortising Machines, Wooo-turning tatbes, and every variety of V\70od�wol'king Machinery. Cuts and prices sent on applic!Jtion. Warel10use and Manu� factory, No. 214 �O 2'40 West Second Street, CinCinnati, O. 

Q INCINNATI BRASS WORKS. - Engie J neers a'l d Steam Fitters' Brass 'Vork,Jleat QualTty a lowest Prices. l<'. LUNKENHEUll>R, Prop'r. 

RIVERVIEW Military Academy, Pong-h. 
keepsi-e, N. Y. A thorough-gOing Bcliool for boys. 

llIachinery, 
\Vood and lron Working ot every kind. Leathcl' alld ti.uhber Bt'lting, Emery Wheels. Babbitt Metal, &c .  GEO.  PLACE & CO. , 121 Chan::hers & 103Reade Sts.N .  Y .  

Machinists' Tools. The largest and most complete assortment ill thjs coun-
try, m'M\i'wc�'15�'llhEAM ENGINE COMPANY, 121 Chambers & 103 Reade Streets. New York. 

Cold Rolled Shafting. 
Best aNt most perfect Shafting ever made, constantly on hand in large quaHtities, furnished in ally lengths up 

il'a�g�rs .AlSO, Pat. COUPliO&E'ir�G�ltE��1 �db��able 
121 Chambers & 103 Reade Streels. New York. 

Sturtevant Blowers 
or every size and descriPt�oJ6�G�t:p�lc� �a2g: ,  121 Cbambers & 103 Reade StreHs, New York. 

1\ 'l ANU FACTURING SITES-Cheap . WaII ter and Rail Facillties . Address JAMES STRAT· TON, Se('retary Board Trade, Bordentown, N. J 
EDWARD n. HO�KIN, 

CONSULTING AND ANALYTICAL CHEMIST, 
Lowell, nass. Cbemistry as applied to the Arts, Manuf<lctures and MedlCine. 

P A T E N T  B A N D 
S A W I N G  M A C H I N E S 

Of the most approved kinds to saw beve] as well as square without inclming the table, 
by FIRST & PRYIBtL, hereto� fore at 452 10th avenue-now removed to a more spacious place, 461 to 467 West 40th street, cor. 10th avenue, New York, where we manufacture varioUS sizes of our well known S lwing, moulding, double spindle boring and mortiSing .Machines, tenCl'al 

��� Sh�ft.i����ujr:;�,n&c .  &��le8, Prices for Band Sa w Ma
chines (of which at tbe present timet April 1st, 136 of our 
"(Da h e  operate in New YorK City a one), are $250, $275, 
$350, and $400. To the l argest a feed can be �ttached to 
��i���r�gt1���' H!v�:;�i�;(i

t
� 1����tst���v6t' ���irr���h 

Band Saw Blades . 

'l'rl� U mOll H'JU lYliliS, PittS burgh, Pit. 'l'ht 
attention of Engineers and Architects is called tc 

our improveJ Wrought-iron Beams and Girders (pateut 
ed) , in which the compound welds .bet!yeen the stem an� 
!langes, which have proved so obl ectlOllfl.ble in the ole 
����� �� Wt�riii:c�llr!rfes a�� r��:� �:����%l:�:��Er�� 
g�;�i::t�,�grii���'co�¥Jn1g�cf�g�iytti;hpftt�t�1���r�:: 

$500,000 IN CASH ! 
Second Gran d G ift Concert, 

IN AID OF THE 
PUBLIC LIBRARY OF KENTUCKY . 

[Authorized hy Act of the Legislature of Ken
tucky, M(Jff'ch 16, 1871.] 

The Public Library of Kentucky occupies a �plend�d building. recently purchased at a cost of $ ,0,000. It IS now open and free to the world. 
1,000 Gifts in Cash (highest �100,OOO, lowest $1(0) wlll be 

Ticket�j$i(l�����'h�rV���i�n;gq�lail!;� I�OO5b�OO. 

f1n�°fsc���:rn����������n':�} it��.')+li6:.eTEt: j��li! Ll£TTE ,  late Goverl1or of Kentucky, who has consented to represent the Trusf.ees. The Farmers' and Drovers' Bank is Treasurer. For full information an d for ttcket@., anply to 
THOS. E. BRAMLETTE, Agent Puhli� Library KentueR)" Loul�vllle, Ky. 

rr Circulars (g'ivmg full particulars) sent on applIca· tion. 

@ e r£ E A 4t
PUMPING MACHINERY 

Large and 
Splendid 

lIluatrated 
Cat3.1oguB 

Sent Free, on 
Appl ication, 

CODB & Man'f[ Company, 
118, 120 &: 122 Ea.st Second St., e CINCINNATI, Q, 

ORIGINAL PATENT AGENCY-Estab . 
1859 . Patf'nts Sold- Send for our Circular and List. 
E. H .  GlEES & co . ,  11 Wall Street, New Yo rK. 

L.A.'l'HE CHUCKS-HOR'rON'S PATEN'! 
. from 4 to 36 i_nches. Also for c3r wheels. Addrc81 

&. HORTON & SON. Windsor I,onks. Conn 

L. & .J. W. FEUCHTW ANGER, 
Chemists, Importers, and Manufacturers, 

I'il'i CE.QAR ST., NE W YORK. Sili�ate of Soda alld Potash , ooluble GJ a!:ls, Chloride 
�iii\T(:'t�:b����i���1t���thv:cgf��n;ni:rii:a:�fs�a�'f }I""luorspar. Flint, Carh. Stronth\. and Bal"yta, for f?ale in quantities to suit purchasers. Pub118hers of TreatIses on Gejlls, Soluble Glass, and Fermented Liquors. 

1832. SCHENCK'S PA'rENT. 1871. 
WOODWORTII PLA.NERS 

tJil�e�;-fJr:ift,�s�"i�lI���: ':t��d J'8iiJr'il� �8ii�JMb��6 
SONS. Matteawan. N. Y. and 118 Liberty st . •  New York. 

WOOD-WORKING MACHINERY GEN. 
oral1y� SpeCIalties, Wood��orth Planers and Rich.., ardson s P..atent Improved Tenon Machines. NOB. 24 Rnd 26 Central, cOJ'n¥I'Hrl:1rB�'in}ii'J�'::Wic�1'l'lDsoN, 

NYSTROM'S MECHANICS , NE;W EDI'l'ION. 
Pocket Book of Mechanics and Engineering : Con· taiu ing a Memorandum of Facts and Connections of PI'Qctlce and Tb.corv . By John 'V. Nystrom, C. E .  Eleventh Edition . Revised and Greatly Enlarged With Orighlal Matter . Fully IllustJ stefl . 16mo .  TUt'k, gilt edges. $3 .50 .  'jl:\�)� t'ip���3'�¥'F&re(�OI.�t of price hy 

PUBLISHERS, Philadelphia, Pa 

R ICHARDSON, MERIAM & CO . 
Manufacturers ot the latest improved Pa.tent Dan· 

���' ����0�4:���?n;;����st�a�hA��1� �IS�����f �:�< tical, and (,�rcular Re- sawing "h'�chines, �aw Mills t Saw A.rbors, ScroL Saws�ailWj{' Cut-oft·, and Rlp� Haw Ma� 
g¥���skl��k�fa��od_�gr�irirniMSactt���;t. aC�t�l�iO�i 
and price lists sent on applica1ion. Manufactory, Worcester. Mass. Warehouse. l07 LibertYBt. New York. 17 1 

NEW YORK S11ENCIL WORKS, 
� NASSAU ST., NEW YORK. 

StenCi ls ot all kinds ; Brass LabrIe for Manufacturers j Steel Stamos and Dies, and StenCil materials . Terms >oj easonable, and good work guaranteed. 

"lon ilJ:lK WUY' we can fleD, 
:B'irst GIH.SS j' Octave Pianos {Ol
,8290 ?  w� answer-It ("oats 
les," than $:)00 to make any teo� 
Piano snld t l ,rtJugh Agents, all 
of whom mal" ,  100 per ct. prOl1L. 
We have !lO Ag-ents, but ahip 
direc-t- to fl,mi1ies at Factory 
price. and warrant Five Yellrs� 
�end ((If ill IlRtratf:ll circular', tn which we rp,fe-r to gOO Bankel'e" 
Merchnntl'l. &e. (!'ome of Wh(lm, 

fOU rosy know) using nnl' lihmn!'\ in 4\1 Rt nt.vs anu Territ.ories" 
U. S. Plano Co .. 865 B ro" d way. New York. aGENTS WANTED. Ag-ents make more mon
e at work for us than at an thin else. Particulars ee. [STINSON & Co. ,Fine Art �Ublis\ers, Portland,Me. 

BUY BARBER'S BIT BRACE. 

P. BLAISD ELL & Co" 
MANUFACTURERS OF FIRST CLASS 

MACHIN ISTS' TOO LS. Send for CIrcul ars. . J ackSOll st . .  Worcester. Mass. 

ROPER BOT AIR 
EN GINE COMPAN Y, 124 Chambers St .. . New York. 

WOODBURY'N PATEN T 
Planing and Matching 
and Molding Mach'neS,Gray & Wood's PlanersjSelf-oillng 
q,aw Arbors, and other wood working machinery. 

S. A. WOODS, ! n Liberty street, N. Y. : 
IAnn for ClrcnlA.'Mt. > �, �nrlhnl"v p:t.�P' , Rost() .. . 

l? URDON IRON WOR.KS.-M anufacturers 
of Pumping En ines for ,"Vater \Vorks, Hig-h and low ressure Ellgmes, !iortable Engines aur;l Honers of all kinds, Su�ar Mills, Screw, Leyer. Dro83 and Hydraulic 

��rE�, ro ai����\�t. !
nB�On:l�:�: N ��.B A.RD & WHIT-

RISD ON'S IMPROVED 

TnrbmB W a! er Wheel 
Is Cheap, simple, strong and durable : upon a test has y ielded ovpr 84 per cent at full gate, and over 76 per cent at seven - eighths gate. Send for circular to 

T. H.  mSDON & CO . •  Mount Holly, New Jersay. 

W OOD W ORKING M AC HINERY-Spe-
_ cla.ltles .-Frelzing Machines, SlIfLplng Macbines/ Low Price Band Saws, Oval Lathes, GlUe Benches, Woo a TurnIng Lathe., &c. HOPE MACHINE CO. , 181 & 183 West Second St . .  C1ncinnati, Ohio . 

MODELS FOR THE PATENT OFFICE 
and experimental machInery or all kinds. HOLSKE 

ACHINE CO . ,  279 Cherry St. , N ew  York, near Jefferson 
�lente.sP�c!fJrs�g�f�����e�r;�����· O�6�: years expe· 

FOOT LATHES, Back Geared and Plane 
Chucks. Sllde Rest, &c. Just the article for Sewing Machines and Shoe Factories. T. SHANKS,Baltimore,Md. 
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J1dv�rU8ement8 will be admitted on this page at the rate <if 
$1.00 per Une for eaclt insertion. Engravings may 
head advertisement8 a·t the Bame rate per line by mea.· 
.. remer. t. as the letter·press. 

A.SPHA.LTE ROOPING PELT. 

A WELL tested -.rtic1e of good thickness 
and durability. sllltsble for steep or fiat roofS ; can 

e �¥lled by an ordmary mechanic or han� laborer. 
�
e
.sden

o
L";�

c
��.{ 9 �ge;::'dW'e"e:'°N�Y. �· M ETIN. � 

�TEEL STAMPS, Letters and Figures at 
reduced ra'eo. Machinists' fine tools. c3l.fpers, dl· 

v ders. &c . •  TaE best. S. M. YORK & CO . •  C1evelanll.O . 

WOOD, D�ALOGUE & CO., Phlla., Pa. 

M ACHINE SHOP, l!;! =.. = • STEAM FORGE, 
� ... .. 'll 

BOILER SHOP, = =q� = FOUNDRY, 
JOINER S HOP , llI rll = SHIP YARD. 

IIlI'"" Propeller Wheels furnished on shortest notice . 

HAVING ONE OF 'T HE MOST COM-
PLETE works In the Unltod Stat .. and the la' est 

wproved machlnery.we oll'er the public our worl<. guar· 
anteeing SatiSfactlon·WOOD• DIALOGUE & CO. 

Tng. Ocean and River Steamer Bni , der., Phil B . •  Pa. 

STEAM: BOILER AND PI PE COVERING 
L. L. & J. T. Smith, 

SUCCESSORS TO L. L. SMITH & CO . • 

:Nickel Platers, 
1 33 & 1 3 1i  WEST 2lith ST., New York. 

_____ (_B_e_tw�e_n_6t� & 7t�_A""nue�.:.-) ___ _ 

RANSOM SYPHON CONDENSER pedects , and maintains vacuum on Steam Engines at cost of 
'One per cent Its value, and by its use Vacuum Pans are 
l1'1lll with full vacuum witbout Air Pump. Send to G. S. 
:;�Jo�pa�y��:�'i�a�:N����fo/�

r
ctr��r:��

a
l 
call

. 
or � DO YOUR O WN PRIlIl TJNG. , PEAUL SSLF-IN!1:ING PRESS ; 3 new sud val-, 

uable invention for job bond. amateur pl tnt-I mg. Printing Pre.ses Bno Ontuts Jrom $10 
fo':,'iJ.:�

d
PRtfTk��M�� J.1b'¥B'AiNdG C�b�: 

14 Kilby Street. Boston. Mas •. 

To WESTERN PURCHASERS OF MA· 
CHINERY-We nave an Immense .tocl!: of new and 

&econl1 hand Iron and Wood Workine MachJnery-have 
over 50 �:�ne Lathes. W11I be sold cheap. W. A. 
JAMES & CO . •  273 So. Can .. l St • •  Chlcago. Ill. 

IHE TANITE CO.'S GOODS are kept in 
Stock. and .old at Factory Prt .... by CHAMPLIN & 

OGERS. 214� EaBt Madison St. Ohicago who are al80 
Exclu.lve Western A:&ent. for the New York Ta

g 
ami 

�Jrnf�i,:ssf.��'ll'e.�nd ealer. in Rallway. Mill. an Ma-

Jdrutifi' ! II • .,. 
B .  F. STURTEVANT. 

PATENTEE A N D  S O LE MAN UFACTU R E R  O F'  
H O T B L A  S T  0 R Y E R 

FOR .DR YI.N G  A LL KIND S OF fl£A TERIA .L .  
7 2  S UDB URY S T R E E T  B O  S T O N  MA S S .  

; E N O F O R C ATA L O C U E. I L L U S T R A T E D W I T H  4 0  E N G R AVI N G S 

NILES TOOL WORKS, 
� 
� 
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CINCINNATI, OHIO. 

Three-Ply Roofing. Two·Ply Sheathing. Bend for 
samr8l'b"A

an
l�h�F'i�rI·COMPANY. '13 Maiden Lane. N. Y. 

Illn.trMA�J!lNJ�aI§�f small ToolS and Material • •  ent free to any addre.s. GOODNOV & W IGHTMAN. 2S Cornhlll Bo.ton. Mass. 
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PATENT CENTR1FUGA L PUMPS, 
VERTICAL AND HORIZONTA L, 

ARE U SJ!J) ALL OVER THE U loolTED STATES 
and the Canadas, and al.o 1D Great Britain . Send 

for our new Illn.trated Pamphlet, containing hundreds 
of references to Tanners. Pa1?er-makers, Contractors, 
. Brick.maker •• :Distiller •• etc •• wlth 19 page. of tbe strong
e.t ))osslble testimony. .Nlne pa

B
e. of reference •. ) 
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recent Louisiana State Fair. over the mo.t celebrated 
Centrifugal Pumps known in the lJ nlted States. including 
one from New York. As a Wrecking-pump. and a. an 
Irrigator. it is unrivalled. both for clieapnes. and em
clency. It make. a .plendld Fire Pump. 

MORRIS, TASKER & CO., 
MANUFACTURERS OF . 

VEIlEERS 
AND 

H A R D W O O D  L U M B E R. 
BUTTERNUT FRENCH AND AMERICAN 

WALNUT ... ASH ANb CHl£RRY BURLS ; HUNGARIAN 
ASH • ..,IRDSEYE & BLISTER MAPLE. etc. etc. 

IIlI'"" Mahogany. Ro.ewood Cedar. etc . In board •• 
plank. and log.. La

l
e and choice stock at low 

fl
rlce •• 

GEO G
1
\ r;:711 �e�PRt�liTo",Ov�.,,_ Mill and Yard, 186 to 200 Lewl •• bet . 5th & 6th Sts. E.R. 

Ilend for Catalogue. and PrIce LI., 

The Union Stone 00. 
Patentees and ManufactureI'!! oj , 

EMERY WHEELS & EMERY BLOCKS 
In Size anrl Form to Suit varlru8 Mech?Dical U.es�;,. , 

GRINDERSSkSA W GUMMERS, DIAMO ", D  
T O O L  D nd W O O D ' S  PATENT 

NIFE-GRINDER, 
For Planfnc, Paper C1lttiag, Leather Split-

O1I'FIOB, "DI{L��ds:!�:;t ��a:�n�J-:��" 
B O· , 9S Liberty Street. New York. RANOH FFI"". 5 502 Commerce Street. Philadelphia. 
or Send for circular. 

D iamonds��Carbon 
Shal ,ed o r  cr.ude, iurnishea an a set t�r borIng rOCKS 
dr.t'ssing mill bUfSJ emery whetils, grJDostones, hardened 
steel and paper calender rollers, snd for sa.wing, turning 
or worJbDIfJt��tK&I�o'N�LstZ��::�f�t:e���;,w York. 

])hunond -PoDlted 
STEAM DRlJ.4J.4S�  

THE adoption of new and Improved appliCII 
tlon� to tbe celebrated Leschot's patem . have made 

the.e drills · more fullb 
adaptable to eve� variety oj 
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Europe .  The Drills are �Ultt of various sizes an'd pat· 
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UTE in har e are ad_apted to CHANNELLING 
GADDING k TUNNELLING

t 
and

M
en cut 

�1'l"..tE8� 
OR

<ID<IIili?:s. �lST �O� 
taken out. sho the character of mines at any depth. 
Used either with s eam or compre.sed air. Simple and 
durable In co ... tructlon. Never need sharpening. Man· 
ufactured bv 

THE A1UERI(,it,� d\ItN.�r�:-ft�l�! if�rL ! LUBBlOA. TOBS. 
DREYFUS' celebrated Self-act 
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Oller.. for all sorts of Machinery 
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a
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brlcafor for Cyllnders is now adopted by 
over 80 R. R. In tbe U .B • •  and by hundreds 0 
stationBI'Y enllines. Send for a circular to 
NATHAN & DREYFUS. 1Il8 Liberty St . •  N.Y 

• Pat . Gage Cocks . Wat�Feed Reg·s .  American Charcoal Iron Boiler Tubes. .,,. I i i1IiiI Wroucht-Iron T1lbell and Fittings, 

IRON PLANERS, ENGINE LATHES , 
Drills. and other Machinist.· Tool •• of sU

j
erior qual· 
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',send for circulars . MURRILL '" KEIZER. Bal, . . M<I. FOR GAS, STEAM, WATER AND OIL. 
.... Steam and Gas Fitters' Supplies. Machinery for 

Coal Ga. Works. &c. &c. 

ING CO • •  New Haven. Coun. 

�. S. CA.MERON & CO. ,  IRON l!!TEA1USBIP BUILD ER!!!. 

IEAFIE & LEVY, 
PENN WORK8, 

DlABINE ENGINEt:!l BOILERS. AN It BUILD 
ERS OF COluPO UND ENGINE!!!, 

PHILADELPHIA. PA. 

?IRST PREMIUM (MEDAL) AWARDED IN 181O .uro  -'iN 1S'll. Endorsed by Certltlcate from AMEEICAN INSTI· -"'UTE as " The Bellt Article In the Market." Also, manufacturer of Asbelltoll Boller Feltlnc, Roodng and Sheathing Felts. Acid. Water and Fire PrOo! 
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.... De.crlptive Pamphlets. Price Lisl!, &c ... by mall. 
. j EBtabli8hed t H. W. JuHN .. , •. l 'n 1858. I 78 William St .. New Yorla 

NO. 11i GOLD ST., NEW YORK. 

TODD & RAFFERTY, Manufacturers of 
Bteam Engine •• Boller •• Flax. Hemp. Tow Bagging. !tope and Oakum Machinery. Steam Pumps and Govern· or • .Iwavs on hand. Also A¥ents for the New Haven Man· ufacturlng (lo. ·s Machinist. Tools. orWe Invite especial attention to our new. lmprove!..Portable Steam En· gines. Wareroom •• 10 Barclayst. works PaterRon. N. J 

ENGINEERS, 
Works. 100' 01 .!lias, 23<1 
street. New York City. 

Steam Pumps, 
€i�a

.!'��
d
. 
to every possl· 

Send for a PrIce List. 

SAM'L S .  FISHER. l Cinein- SAM'L S. FIBHER, '( New WlII. H. FISHE ... 5 natl. SAlII'L A. DUNCAN. 5 York. 
FISHER & DUNCAN, 

Counsellors at Law in Paten t  Casell 
IncJuolng interference and Exten.ion Cases In tbe Uni

ted States Court. ) . 
OFFICES " 8 WEST THIRD ST., Cincinnati . • 5 289 BROADWAY, New York . 

No� 1 Ferry stree'!.'!:"'er AMES IRON WORKS. 
",old Street, l!oo ew York, PORTA BLE ENGINES. 3 to 40 

lIIANUFAOTURERS OF �1"i�M�Al'u.r.A� l-r'f.tl'o 
Patent Movable-Toothed PORTA Rj,E HOIS'l' ING EN 

IMP ROVED VERTICAL EN • CIRCUL A R  S ' is ..- Examination of II- ork and P Iclted. 
A 11 ,  E. P. HAMPSON. sa Cortlanot  St . •  New York. 

'patent Perforat� L. W.Ponfl..--New Tools. C Ire  u I a r ,  M I ll ,  EXTRA REA VY AND IlII1'ROVED PATTERNS, 
AND . LATHES, PLANERS, DRILLS, of all sizes ; Cross cut Saws Vertical Borlllg MUls. ten feet swing. and under. - MIlUIlg Machines. Gear and Bolt Cutters ; Hand Puncher • and Sliears jer Iron. 

Ott ce and Warerooms. 9S Llberty Bt. .NewYork ; Worke pE. Send for De.criptive Pam- at Worcester, M�. C. STEBBINS, Ne'll' York. AIIent. 

Adar 's 

RUMPFF & LUTZ, 
42 BEAVER ST., NEW YORK, 

AGENTS FOR THE UNITED STATES FOR 

FENNER & VERSMANN'S 
A.nthrazen Patent. 

P A T E N T  S A. F E T Y  

Steam Engine Governors and 
AUG. P. BR!�t�!;r. ��!��!;. New York . 

PAT. SOLID EMERY WHEELS AND OIL 
STONES. jor Brass and Iron WorkJ.Saw MmsJ• and i!:dgeToolB. Nortb"",otonEmerv Wheel uo. Leeds,lUass. 

MACHINERY s. N. HARTWELL. Engineer 
Manufacturers' G eneral Agent, • 98 Liberty Street. New Yorl< . 

PORTLAND CEMENT, 
OF the well known manufacture of John 

Bazley White & Brother'!., �<:>!'do!!J for .ale QY 
JAMES BI<AJ>iD. "" CM St • •  N. Y. 

OF THE 

SCIENTIFIC AMERICAN. 
TM Best Mechanical Paper in th 6 World. 

A year . numbel'!! contain over 800 page. and severa 1 
hundren engraving. of neW' machines. useful and novel 
invention.. manufacturing e.tabll.bment.. tools. and 
processes. 

The SCIENTIFIC AMERICAN is devoted to the Inter 
e.ts of Popular Science. the Mechanic Art •• Manufac
tures, Inventions, Agriculture, Commerce, and tbe In .. 
du.trlBI pursuits '16nerally. and I. valnable and instruc
tive not only in the Work.hop and Manufactory. but al.o 
in the Hou.ehold. the LIbrary. and tbe Reading Room. 
Ohemist8, Architect8, Millwright8 and FOII"TfI,er8 

The SCIENTIFIC AMERICAN wlll be found a most 
u.eful l ourual to them. All the new discoveries in the 
science of chemistry are given in Its column. ; and the 
interests of the architect and carpenter are not over
looked. all the new Invention. and di.coverle. apper
taining to these pur.ults being publi.hed from week to 
week. Useful and practical information pertaining to 
the intere.ts of millwright. andmlllowners will be found 
published In the SOIENTIFIC AlIIEEIOAN. wluch informa
tion they cannot po.slbly obtam from any other source . 
Subjects in which planters and farmer. are interested 
wlll be found dlscu •• ed in the ScIENTIFIC AlIIERICAlIT, 
many improvements in agricultural Implement. being 
Illustrated In its column._ 

We are al.o receiving. every week. the best scientific 
Journal. of Great Britain. F rance. and Germany ; thus 
placing In our po •• ession all that Is tran.pirlng Jll me
chanical .clence and art in these old countrle.. We 
shall continue to transfer to our column. coplou. ex
tracts. from the.e journals. of whatever we may deem ot 
Intere.t to our readers. 

TERMS. 
One copy. one year 
One cOPY. siX mon tbs 
One coPY. four mo nths 
CLUB UTES l Ten copies. one year. each $2. 50 

l Over ten copIes, same ra.te. each 
One copy of SclentltlC American for one year. and 

,8. 0 0  
1 .5 
1. 0 0  

25. 00 2 .50 
one copy of engraving . .. Men of Progre..... 10. 00 

One copy of Sclentltlc American for one year. _ 
and one copy of " ScIence Record, n 

Ten copies of U Science Record. tt and ten copies 
the ScientifiC AmericaJ: for one year 

CL VB PREMIVMS. 

4 .00 

85. 00 

Any person who .ends us '" yearly club of ten or more 
copies. at the foregoing club rates. will be entitled to one 
COpy. gratl •• of tbe larlle .teel plate engraving. " Men of 
Progress. ' 

Remit by postal order. draft or expre.s. 
The po.tage on the ScienMc American Is tlve cents per 

quarter. payable at tbe omce where received. Canada 
subscriber. must remit. witb su b.crlptlon. 25 cent. extra 
to pay po.tage. 

A.ddres. all letters, and mike all Post O1Dce ordel'!! or 
draft. payable. to 

lYIU'IfH &. CO., 
87 PARK: ROW, NEW YORK: 

THE " Scientific American " is printed with 
CRAS. ENEU JOHNSON & CO. ·S U<K, Tentb BIIIl 

Lombard sto. Philadelphia and 59 Gold st. N ew York. 
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