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THE NEW YORK ANCHORAGE OF THE EAST RIVER 
BRIDGE. 

Located in New York city, and on the block bounded by 
Cherry, Dover, Roosevelt, and Water streets, a huge pile of 
massive masonry, during the past summer, 'has been rapidly 
reared. Work upon the structure has been arrested for lack 
of money and by the setting in of winter, principally from 
the former cause; and until the opening of spring, it will 
rAmain in its present condition. Early summer will, how
ever, find it finished, if New York city responds in furnish-

ing the money for its sbare of the cost; and the day on 
which its final stone is laid will mark the completion of the 
last of the four great monuments which are destined to sus
tain the wire network of the suspension bridge which will 
join the metropolis and its sister city, Brooklyn. 

The building of the immense piers, which stand sentinels 
on th'l two banks of tbe East river, has been energetically 
pusbed 'forward during tbe year just closed. The tower on 
the Brooklyn side is entire� finished, save the few cap stonee, 
which cannot be added until after the cables are in place; 
the summit of the New York pier has reached a hight of two 
hundred a.nd eight feet, leaving thirty feet yet to be erected. 
The anchorage across the East river, in Brooklyn, is practi-
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cally finished. The New York anchorage is the great struc
ture to which we refer in our initial paragraph, and which 
is represented in completed state in the largest of the en
gravings given herewith 

The reader, even if not versed in engineering technicali
ties, will, without doubt, understand the object and uses of 
these colossal heaps of stone termed anchorages, from the 
name alone. Upon them falls the greatest pulling strain of 
the weight of the enormous wire structure and the travel
ing weight it is to sustain, since the piers, though with-
8tanding of course a portion of the load, serve primarily to 
elevate the bridge to the proper hight above the river. Hence 
tht. object sought in the construction of the anchorages is 
extreme solidity and strength, sufficient in fact to enable 
them to undergo a stress six times greater than that to 
which, uy any chance, they can possioly be subjected. The 
two structures, located necessarily at each extremity of the 
bridge. are practically' alike, the difference bOling slight vari
ations in dimensions to suit their respective sites. The New 
York anchorage is, however, situated in the heart of the bu
siness portion of the city, and without doubt will attract a 
greater share of public attention. For this and other rea
sons, the following article is devoted to its description. 

On the 7th of May, 1875, the pulling down of the ware· 
houses and old rookeries, which covered the ground on which 
the masonry now stands, began. So rapidly was the work 
prosecuted that three months later found an excavation, in 
some places twenty-one feet deep, finished, and 500,000 lineal 
feet of yellow pine timber foundation in place. This sub
stratum of wood consisted of four layers, placed relatively 
crosswisp, and interspersed with concrete, the. whole mea
suring four feet in thickness. On this was laid the first course 
of stone, which covered an area 129 feet iong by 116 feet 4 
inches in width. The materlal usea is a good quality of 
limestone, obtained from along the Hudson river, parts of 
New Jersey, and the vicinity of Lake Champlain. As soon 
as two courses had been set, preparations were made for 
placing the anchor plates. Of these there are four, each an 
enormous mass of cast iron weighing twenty-three tuns and 
made in spider shape, having sixteen radial arms, as shown 
in Fig. 3 

' 
The contract requirements as to the metal were 

that it should bear a strain of 500 lbs. to the square inch, on 

[$3.20per Annum. 
[POSTAGE PREPAID .] 

a test portion resting on bearings 4t feet apart. Each plate 
was cast in a single piece, at Wilmington, Del. To trans· 
port such a heavy mass from the pier to the anchorage was 
a difficult operation, but it was accomplished by suspending 
the plate by strong bolts from beams of pine extending be
tween two platform cars which traversed tracks laid in the 
streets. The us'ual jack screws supplied the lifting power. 

1'�.3. 

From the longitudinal section, Fig. 2, the position of thll 
plates, one of which is shown at B, will be understood. All 
are located in the rear of the anchorage, two meeting on the 
center longitudinal line, and one being disposed at each side. 
Each plate is embedded in concrete in the third course of 
stone, the second course being somewhat thiuner immedi
ately beneath, so as to form a species of socket. Through 
the apertures left in the center of the plates, the first set' of 
bars for the cbains is placed. Each chain consists of ten sets 
of links, and two chains lead from each plate. The correspond
ing links of each pair of .chains contain together about nine
teen bars. This will be better understood by reference to Fig. 
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3, in which one row of vertical bars make th8 first link of I depth, or rather in hight above the ground, and 13 by 19 feet 
one of the pair of chains, and the other row of l!Iimilar in cross section. A.n approximate caloulation of the contents 
vertical bars the other. Each bar at each end has a per- gives about half a million gallons to eaoh; or in both together, 
forated circular head. The apertures in these heads. when over one million ganons of sea water might be stored. It is not 
the bars are in place, are in a straight line, so that pins may assumed, of course, that 'the supply from these could or would 
be put through said holES and also through the openings on be utilized for up-town districts, and there supply is not so 
the heads of the bars of the next link, when the latter are much needed; but it would, in case of a conflagration, offer 
placed in suitable position, thus connecting the two links a valuable addition to the present deficient water facilities 
and forming a joint. Similarly pins are run through the down-town, among the warehouses and shipping of the city. 
apertures of the heads, which, in the lowest link, come be- Similarly the interior of the Brooklyn pier would offer a 
low the anchor plates, and thus confine the chain to th81at- reservoir for water for protecting the valuable storehouses 
ter. The heaViest pin used, as above mentioned, measures and shipping in its vicinity. The hight of the head is fully 
7 inches in diameter, and the bars which constitute tJe links 60 feet above the tallest buildings, excepting, of course, the 
are 13t feet in length, and vary in area of cross section from very lofty structures recently bUllt by the \Vestern Union 
from 27 to 21 square inches, according to position The iron Telegraph Company and the Tribune, and a few other fire
of which they are maae has a breaking strength of 50,000 proof structures, and therefore the water could be led under a 
lbs. per square inch. heavy pressure directly to any story. 

AftH the bars which form the flrst links were in place, • ' ••• 
the h)ing of the masonry was continued, and four courses ELECTRICITY AS AN EXECUTIONER. 
of blocks of granite were built up above the plates. each The revolting scenes accompanying the execution of 
stone weighing about ten tuns. Then the limestoll.e work several crimiuals in this vicinity are well calcul�ted to 
was resumed, and this, with appropriate granite trimmings, bring to public notice the disadvantages of hanging as a 
will be continuEd through the f"rty courses, and to a total a mode of capital punisbment. 
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hight of 89 feet As the masonry rises, the links of the im· The t,achIDgs of Science are heeded and sought for in the 
mense chains will be added, and the latter led in the cune build,ng of prisons, in the management and care of convicts, 
shown in Fig. 2, until they will have extended from the rear and in every modern correctional system; and ,et in so sim· 
and bottom to the top and front of the anchorage. The last pIe and eas, a process as the extinguishing of human life, 
links have twice as many bars as th" others. but occupy no they lire utterly ignored: 

If any of our readers fall to recelYe tlleir numbers regularly; if the dlrec· 
tion tEl not plainly written; if premiums are not received j or if there is 
rault of any sort at thlS otlicc, we wUl thank our friends to Bend us posta 
card complaints, and repeat the Rame, if need be, untn t.he n�medy is effect
cd. ])0 not hesitate to complain. We desire to keep all matters between 
our�elye� and patrons right and I"atisfactory. 

greater 8pace, as the bars are only half as thick. The ba:rs. The most certaiI\ and painleps death known to Science is 
moreover, no longer stand parallel to one another, but are caused by the lightning stroke, or by, what amounts to the 
set 01I in pairs, the members of whicb l\re at acute angles, so same thing, the electric shock. When a powerful discharge 
that, along the last pin, half the barl'! are inclined above the of electricity is received in the body, existence simply stops, 
horiz'lntal and half below. To each pair of bars. considered and the reason is obvious. Helmholtz has proved that, for 
this time m a straight line above or below, a strand of the any vibration which results in sensation to reach the brain 
oable will be attached. so that nineteen strands in all will be through the nerves.one tenth of a second of time is required. 
fastened to the ends of two'chains leading from each anchor Furthermore, time is also needed for the molecules of the 
plate: and 8S there are four plates, so there will be fout ca· brain to arrange themselves through the effect of that vibra
bles, which will convey the strain to the masonry. tion, through the motions and positions necessary to the 

A glance at Fig. 2 will show that the �ffect of the cables, cOIHpletion of consciousness, and for this an additional period 
pulling at A, is to upset the anchorage on its front edge. The of one tenth of a second is expended. Consequently, if, for 
stuin on each cable is estimated at 1,833 tuns, or 7,332 tun· example, we prick our finger with a piu, it takes two tenths 
for all four. Agalnst this is the dead weight of the struc- of a second for us to feel and recognize the hurt. It can 
ture, equal to 44,000 tuns. There is, besides. on the masonry easily be conceived, therefore, that if an injury is inflicted 
a resu.ltant pressure on the joints of the imbedded links of which instantly unfits the nerves to transmit the motion 
2,267 tuns; and to meet the pressure at each of these which results in sensation, or if the animatmg power is sud
knuckles, a heavy plate of iron is interposed, backed with a denly suspended by an injury to the brain before the latter 
large granite block. The strain on eatlh anchor plate is 1 ,352 completes consciousness, th'ln death inevitably follows with 
tuns. no intervention of sensibility whatever. 

The general aspect of the structure is excellently shown Now a rifle bullet, which traverses the brain in the one 
in the large engraving. It decreases in size toward the top, thousandth of a second, manifestly must cause this instant 
the area of the summit being 85 feet 3 inches in width by stoppage of existence, and proof of this is found in the placid 
117 feet in l�ngtb, and the surface slopes to the rear at the faces of the dead, and in the fact that there is nothing more 
rate of 3 feet in 100. Through the interior of the pile are common than to find men lying dead on battle fields, shot 
two arched passages, in front 6it fe�t high and 23 teet wide, through the brain, but with every member stiffened in the 
in rear 22 feet 7t inches high by 14 feet wide, the difference exact position it was in when the bullet did its work. But 
in size being due to the upward slope of the surface of the a rifle ball is slow beSide the electric shock. Persistence of 
ground to the rear. At the present time the structure is 44! vision impresses a lightning flll.sh on the retina for one sixth 
feet above tide, or 35 feet above Water street. of a second; but its actual duration is barely one one·hun-

As soon as the New York anchorage is finished, the large dred thousandth of a second. 
unobstructed area of its summit, as well as that of its com- The effect of the shock on the system is excellently de
panion structure in Brooklyn, will be occupied by the mil.· scribed by Professor Tyndall, who, while lecturing before a 
chinery for spinning the wire cables, which will be one of large audience, inadvertently touched the wire leading from 
the most interesting mechanical filatures of the whole en· 15 charged Leyden jars, pnd received the whole discharge 
terpriee. The first cord will probably be thrown across the through his body. Luckily the shock was not powerful 
river sometime next June, and from that time forw ard the enough to be fatal; but as the lecturer regained his Eenses, he 
building.of the wire portion of the bridge will, it is expected, experienced the astonishing sensation of all his members 
be vigorously prosecuted. being separate and gradually fastening themselves together. 

• '... He says, however, thll.t "life was blotted out for a sensible 
A NEW USE FOR THE EAST RIVER BRIDGE. interval," and he dwells with much stress upon the opinion 

It is a well known fact that, owing to the rapid increase that" there ca.nnot be a doubt that, to a person struck by 
in size and population of the city of New York, the water lightning. the passage from life to dea.th occurs without 
supply is insuffiCient to meet all demands. The daily con consciousness being in the least degree implicated. It is an 
sumption is on an average something over 100,000,000 gal abrupt stoppage of sensation,unaccompallied by a pang." So 
Ions, a much larger quantity in proportion to the population much for the death which, by suitable alteration of the law, 
thalll is the case with either Paris or London. There is no we would have substituted for slow strangulation. The 
question but that at the source, the valley of the Croton, into next point is its practical accomplishment. 
which the watersheds of Putnam county and vicinity direct Instead cf building a gallows and providing rope, the 
their strean.s, there is an abundance of water. The difficul· sheriff, advised by a competent electrician, would procure a 
ty is found in the aqueduct, which is a brick tube 53·34 powerful Ruhmkorff coiland a heavy battery. Thl'se instru
square feet in area of cross section, and which is called upon ments would rarely need replacing, and would last indefi· 
to supply pipes aggregating 57 feet. The friction ot the nitely for other executions. The battery and coil should be 
fluid in the smaller tubes and the approximate cessation of of sufficient strength to deliver an eighteen inch spark. In 
drafts on the reservoirs between midnight and morning case of their being more than one person ttl be execu\ed, all 
alone prevent absolute deficiency in the ten daYb' supplJ of the condemned would be conducted with all due ceremony 
which the Croton Bureau is obliged to keep constantly on t.o the place of execution, the left hand of one man hand
hand. The new aqueduct, of which, we under8tand, the cuffed to the right hand of his neighbor, and the conducting 
preliminary surveys are begun, will WIthout doubt cure tbe wire fastened to bracelets on the disengaged wrists of both 
diffimhy; but in the meanwhile a large part of the bUilt-up crin.inals, if only two are to be hanged, or to the wrists of 
portion of New York, including the exclUSively business sec. the outer men, if more than that number are to suffer. The 
tion, suff"rs severely from a lack of water for fire purposes. culprits being seated so as to be seen by the legal witnesses, 

How to provide for this want i!l just at present a mooted the shenff presses a button. The current is instantly es 
question; and among the various plans proposed is one by tablished from the COlI, passes through the bodies of the 
Mr. A. W. Craven, ex-chief engineer of the Croton AqUf- men, and all is over. With a competent electrician, who 
duct, which consists in construeting large storage reservoi s might be a member of the police force, and specially 
in the lower part of the city and keeping them filled witb charged with the duty, there would be no possibility of mis· 
sea water by powerful pumping tengines. The principal ob takes. The same ignominy which attaches to the gallows 
jections urged against this project are its e�pense and the would be transferred to this mode of destruction. while the 
fact that the reservoirs themflelves might not be wholly fret' l'eculiar death by lightning,which,amongthe ignorant of all 
from danger in case of an extensive conflagration in their nat10ns and ages, has bepn the subject of profound supersti
vicinity. It seems to us, however, that both of these objec tion, would without doubt, through its very incomprehensi. 
tions might in a measure be obviated by using as the tanks bility and mystery, imbue the uneducated masses with a 
two enormous oll.es whieh are now built and lying empty, and deeper horror. 
of which no one, so far as we are aware, has hitherto suggested --------.. --.. --------
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IS INSURANCE A BENEFIT1 

It is difficult to conceive of a more horrible tragedy than 
that perpetrated by the author of the recent dynamite ex
plosion on the wharf of the steamer Mosel at Bremerhaven; 
but the scores of people there killed and wounded would 
form but a small proportion of the total number of victims 
had the fearful design been carried out as it was planned. 
The object was to gain a heavy insurance which had been 
effected by the projector of the scheme on the vessel; the 
means, a powerful explosive in connection with mechanism, 
the study and invention of which shows the deliberate nature 
of the crime, There was a train of clockwork which could 
be set to run noiselessly for ten days; then a lever weighing 
thirty pounds would crash into a box of dynamite. 'l'he 
fearful explosion which prematurely happened on the wharf 
would have taken place in the hold of the vessel in mid
ocean, and not a sonl on board would have survived to tell 
the tale. The man, Thompson, who concei ved this diabolical 
crime, has cheated justice by committing suicide, but it is 
said that he has denounced his accomplices, and for these 
the rigid German law will show little mercy. 

Amid the universal execration which this atrocity has 
called forth, little attention has been given to the incentive, 
perhaps for the reason that it is one for which crimes have 
over and over again been committed. Sooner or later, we 
think, however, it must become a question of serious consid
eration whether the present system of insurance,against loss 
or casualty in any form, does not, as a temptation to the 
depraved as well as a cause of negligence by all, outweigh 
its advantages to the community in general. 

Mr. Plimsoll's recent keen denunciation, in Parliament, 
of some British shipowners, for their inhuman cruelty in 
sending men to sea in old and unseaworthy vessels, covered 
this among other points. Ship after ship has left English 
docks, loaded almost to the water's edge,and built of green or 
rotten timber, which,when the vessel worked in a rough sea, 
must have opened at every seam. Ship after ship has never 
been heaId from after leaving port. The owners cared 
nothing, for they risked nothing: if the vessel made the 
voyage in safety, they pocketed their profits from her cargo; 
if she sank, they pocketed their profits all the same from the 
insurance companies. Morally. if not legally, it cannot be 
contended that these merchants are not as criminal as the 
wretch who has just killed himself. More criminal, we 
think, for they, for the most part, are wealthy and educated 
gentlemen, the other an ignorant vagabond. They, in other 
matters at least, possess refined moral sensibilities; he was 
apparently destitute of any such quality; and yet the 
incentive to crime in both cases was identical,and the object, 
the insurance money, brings all to a common level. 

A few weeks ago the Deutschland, a steamer of the same 
line as that on which the explosion took place, was totally 
wrecked on an English sand banko As usual there was a lack 
of life-saving apparatus, and scores of people were drowned. 
We say as usual, because the same has been the case with 
the Ville du Havre, the Atlantic,and the Metis, and in other 
marine casualties of late yearso 'Vhy are not efficient means 
of safety provided, when the same,in almost endless variety, 
are in existence '/ It is no injustice to impute to the compa
nies, who thus fail in their plain duty, the influence of the 
insurance money again. Why sbould they, they may ask, 
protect their ships, why encourage inventors to devise or 
test new appliances for that purpose, when the loss of the 
vessel does not carry with it any loss to the company's 
treasury'/ By similar reasoning, of what use are protections 
ag!l.inst fire to a build.ing which the olVner knows he has in
suredjust a little above value, no matter if it is a crowded 
tenement? Of what use are safeguards on steam generators? 
And why not employ patched and leaky boiler sheets so long as 
the boat or building is insured 'I 

No one knows better than do the insurance companies of 
the repeated arsons, and attempts at arson, that are com
mitted in order to realize the insurllnce money on buildings. 
The records of almost any criminal court will show a start
ling prevalence of these crimes, which even the life impris
onment penalty, affixed thereto by the laws of some of the 
States, does not seem materially to check. On being notified 
of a loss, the policy of an insurance company is not to seek 
proof that it was the result of fraud, but apparently to as
sume that fact as true, and to throw the on //8 of proving to 
the contrary o.n the loser. This is a natural enough course, 
and the legitimate consequence of tbe frequency with wlJich 
the companies have 11een victimized; but it goes to strengthen 
what we have said above. Again, we have a fire marshal in 
this city, charged with the exprass duty of tracing the origin 
of ev"ry fire, and armed with all the powers of the law to 
help him. His official existence is simply an official recogni
tion of the prevalence of incendiarism j and the records of 
his office likewise will show that that crime, which in malig
nity is by the law deemed next to wilful murder, is rarely 
committed save with the object of realizing insurance. Its 
very prevalence compels people to insure, for a fire is not 
11.1 ways confined to the single building in which \t originates j 
and in burning hiR own structure, the criminal equally en
dangers that of his neighbor,and the latter must protect him
self agd.inst such peril. 

Argue the question as we may, the insurance system is de
fective, begetting either carelessness or crime. The struggl" 
for wealth is too close and too bitter to expect mankind to 
guard against what seems to be, and what is, to his selfish 
self, an alreOady guarded contingeEcy, when an expenditure 
of money is involved thereby. If it may be predicated of the 
best of us that, Nero·like, we will fiddle when our property 
goes to destruction through our carelessness, knowing that 
we lo�e as little as did the heathen Emperor, then it may 
equally be assumed that those not possessing our monl re-
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straints will as coolly set designedly in motion the same 
course of events, 

To advocate the abolition of all insurance would be, we 
are well aware, to strike at great interests; but it does not 
seem impossible that in the main the community would 
thereby be the gainers. " An ounce of prevention," says the 
old saw, " is worth a pound of cure," Query; Would not the 
extreme care that we should take of our property, and indeed 
of all our interests (involving, as many do, -the weI: being 
of other people) more than compensate for the loss of the 
very often doubtfully gained" pound of cure" for misfor
tunes thereto, which the insurance system offers'l 

• •• •  
MR. EDISON'S ELECTRIC DISCOVERY. 

On the evening of Thursday, December 16, Mr. Edison 
bronght his discovery, of what he supposes to be a new force, 
before the Polytechnic Club of the American Institute. Dr. 
Beard gave a very lucid account of the phenomena, observed by 
himself as weUas by Mr. Edison; and he pointed out in what 
particulars the new spark is similar to some forms of electricity 
and in what it appears to differ from the various known forms 

of that force. Like a true scientist, he pointed out that only 
such phenomena as every competent experimenter is able to 
verify at any time are worth consideration j and he spoke of the 
sources of illusion and delusion which misled Reichenbach, 
and afterwards others who asserted that they had verified his 
alleged discovery of the so-called odic force. 

Some writers who gave the first reports of Mr. Edison's 
discoveries to the daily papers, with more enthusiasm than 
discernment or knowledge, said that, in their opinions, there 
was identity between Mr. Edison's discovery with the so
called results of Heichenbach's experiments. But the dif
ference is that in the first case we have a reality, and the 
experiments have results which anyone can see and verify; 
while in the other case we have alleged results which no
body can see but the mediums, so that all belief in the real-

ity of Heichenbach's phenomena rests exclusively on outside 
testimony. 

Dr. Beard also pointed out a feature to which we referred 
in an article in our issue of December 25, namely, the dis
similarity of the experiments of Heiss, with what he clllls 
weak sparks, and Mr. Edison's discovery. They differ in or
igin as well as nature. Reiss' experiments were made with 
static electricity, while Mr. Edison obtains his results from 
the contact breakers of electromagnets. Dr. Reiss' weak 
sparks have polarity, while those of Mr. Edison show none, 
and in that respect the latter differ from all othn known 
forms of electricity; at least neither Dr. Beard nor Mr. Edi
son have been able to discover auy trace of polarity, but, as 
this is only a negativ8 proof, and we do not know what fu
ture investigations may reveal, it is as yet premature to give 
a decided opinion. 

After considering Dr. Beard's elaborate and mas�erly expo
sition of the phenomena thus far observed, and seeing the 
experiments which Mr. Edison kindly exhibited before the 
members of the Polytechnic Club, with his apparatus of 
three vibratory sounders, charged by six chromic acid bat
tery cells, we see no reason to change the opinions we have 
already expressed; That,after all,the phenomena may be due 
to a peculiar form of induction. They prove that the induc
tive power of a coil, when charged or discharged by It suf
ficiently strong voltl\ic battery, extends all around to a dis
tance of one or more inches, and can not only induce cur
rents in other coils, but als') in straight wires or, better, in 
metallic bars, kept within the range of this influence, which 
influence mlly be called an inducing atmosphere surrounding 
the coils. Dr. Beard also appears inclined to the view that 
the phenomena are due to electricity; while Mr. Edison dif
fers from him on this point, and is strongly inclined to con
sider the phenomena to be due to a new force, as distinct 
from electricity as light or heat is. Mr. J<�dison would rather 
prefer to consider it as a new form of heat or light than of 
electricity, and gives, as his principal reason for this view, 
the absence of polarity, which absence exclusively belongs 
to heat and light, while electricity without polarity is (to use 
one of Herbert Spencer's expreEsions) unthinkable. 'Ve 
fully agree with him in this respect; and according to Mr. 
Edison's invitation, we will assist him in a new course of 
experiments, laying the results before our readers at an early 
opportunity, 

.. _.-
MECHANICAL DRAWING. 

The following is from the introductory chapter of "LES
SONS IN MECHANICAL DRAWING," by Profes30r C. W. Mac
Cord, given in SUPPLEMENT No.1: 

There is probably no other acq uirement which so perfectly 
combines pleasure with profit as skill in drawing. Even re
gllrding it as an accomplishment only-a source of pleasure 
and nothing else-this is of so reflned a nature,and so eleva
ting in its tendencies, that no better recreation can be sug
gi!sted; and leisure time could hardly be put to a more com
mendable use than the cultivation and exercise of this art. 

The ability to make dra wing3, of any kind or in any man
ner' is au unfailing source of delight and honest pride to its 
possessor; but a feature of greater importance and more 
wid.ely extended interest is its great and varied usefulness: 
he who can draw correctly, even if roughly, wields a lan
guage clearer, more direct, and more nearly universal than 
any expressed by words. And it is useful to every one, 
without exception-of whatever age, of whatever po�ition in 
the social scale, of whatever occnpation j there is not a single 
individual of either sex who would not be, both directly and 
indirectly, the glliner by an acquaintance With this graphic 
tongue, which is here considered in its most comprehensive 
sense. 

Naturally, mechanical drawing is of the most "aried and 

extensive utility in pursuits of a mechanical nature: in these 
it becomes not merely an aid, but a necessity, to the greatest 
proficiency; not only to the professional draftsman in the 
office, who makes it his sole occupation, but to the molder 
in the foundery, the pattern maker at his bench, the black
smith at the forge, and the fitter and finisher at vise or lathe. 
All these, in order to execute designs intelligently, must be 
at least able to read drawings, and would be, surely. none 
the worse workmen if able to make them also; so, too, of 
the carpenter, the stonemason, and the brick layer: while 
the boiler maker, in laying out his plate�, the tinsmith, the 
coppersmith, or the worker in sheet iron, cannot call him
self master of his craft unless he has SOllle acquaintance 
with the art of mechanical drawing. -

And yet there are thousands engaged in these very pur
suits, journeymen and apprentices, conscious of this, but still 
making no effort to acquire the knowledge which would be 
so useful to them; and this in spite of the fu.ct tbat they waste 
in frivolous amusements, if nothing worse, time enough, if 
properly used, to become quIte skillful with the pencil and the 
pen. In some cases this may be due to sheer laziness, or dis" 
like to study; to these we have nothing to say, except that 
they must not be astonished if they find themselves surpassed 
by their more energetic comrades. But to the great majority, 
we are sure, this does not apply; and to them we shall try to 
render some assistance. Leisure time at evening may be 
pleasantly and profitably employed in the practice of drawing 
and the study of its principles, by young and old alike; for 
this is one of the things which it is never too late to learn, 
and we are disposed to think that many would make this use 
of spare hours if they knew just how to set about it. Besides 
the lack of instructions t'IUited to their circumstances, we be· 
lieve that two other considerations deter a great number from 
making a beginningone is a false: impression that a fine and 
costly outfit of instruments is necessary at the outset; the 
other, a consciousness that mathematical principles are in
volved, which are beyond the limits of their education. Now, 
it is certainly possible to spend a great deal of money in the 
purchase of instruments-in fact, the professional draftsc
man who wishes to execute all kinds of work with facility 
has need of a variety j but the appliances ab!!olutely essential 
to the execution of even the most elaborate mechanical draw
ings are in reality few and simple, and one who is not familiar 
with the subject would be astonished to see what can be done 
with very few and inexpenllive things. 

And no one should permit himself to be frightened off by 
the second consideration. We do not deny that a knowledge 
of geometry would be of use, great use; but we do say that 
any one sufficiently intelligent to be a good apprentice at any 
mechanical trade can, if he will but resolutely try, so school 
his eyes and his hands that he can produce drawings which 
will be both creditable and useful to him. A child learn!! 
music, not by waiting until he understands the principles of 
acoustics and of harmony, but by the practice and continued 
repetition of exercises which train his fingers, and he is mas
ter of the mechanical diffi�u1tiel! before he knows what 
acoustics means. And so any one may begin mechanical draw" 
ing, as he began writing, in a mechanical way: "I dot my 
i because I was taught so, sir j which ie tbe very reason why 
I make 0 round." By the exercise of a little faith he may at 
least follow the lead of another; and, once interested in his 
own progress, it will be strange if, by the exercise of a lit" 
tIe common sense, he does not gradually gain an insight into 
the principles which underlie the practice. 

Now, great progress may be made in the i5tudy of princi
ples and metl:otls, and much valuable practice had, without 
any instruments a\ all, by any one who has something to 
mark on, something to mark with, and the will to put this 
and that together. But free hand sketcbing, though ofitself 
a valuable aC(Juisition, and one by no means to be neglected 
by any draftslDan, is not what is usually understood by me" 
chanical drawing, in which, not relying on the unaided eye 
and hand, the measurements are made by scale, and the 
lines by rul� and compass. Con�elluently, in order that the 
bints which we have to give in regard to such drawing may 
be of the greatest use to the greatest number, we shall begin 
with a description of the simplest, -yet perhaps the most use. 
ful, of the instruments which the draftsman use�. 

•••• • 
THE SCIENTIFIC AMERICAN SUPPLEMENT. 

Our many friends will be gratified to know that the issue 
of our SUPPLEMENT, on the 1st instant, was attended with 
the most gratifying success. -We printed a very large fir�t 
edition, but it was exhausted almost before the last sheets 
were folded. We were obliged to print a second edition 
immediately, which is now going through the press. 

For the present we are electrotyping all the pages of the 
St:PPLEMENT, and can therefore meet any demand for the 
numbers, however large. 

We will take this occasion to repeat the invitation given 
last week to l<Jngineers, which extends as well to those en
gaged in other branches of Science and the Arts, namely: 
that the publication of the SrI'PLEMENT supplies us wiih a 
greatly increased amount of space, devoteel to the informa
tion and benefit of our reader3. vr e shall be pleased to re" 
ceive copies of working drawings and specifications of new 
mechanical or engineering works of specially interesting or 
notable character, which, when possible, we shall engrM-e 
and publish in the SUPPLEMENT; also papers and drawings 
upon other scientific subjects. Papers so sent to us will 
be preserved, and returned to the authors when desired, due 
credit being !;iven on publication. 

The" LESSONS IN MECllAXJr AL DRAWING," begun in No 
1 of the SUPPLEMENT, will be continued from time to time) 
and will afford, to all who desire to acquire this important 
artothe most varied exercises and the m0st careful instructions. 
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THE KNOWLES STEAM PUMPS. 
During the closing days of the Industrial Exposition re

cently held in Pittsburgh, Pa. , a very interesting competi
tive trial was made of the various steam pumps exhibited. 
The tests were of a purely practical nature, no facilities be 
ing afforded for scientific determinations ; but the results are, 

failed at times during the test to keep the stream up to the 
required hight. The Knowles pump consumed 52! Ibs. of 
coal, and kept the stream above the given point during the 
entire test. The other pumps also maintained the streams, 
but used greater quantities of coal than the Knowles, as fol
lows : The Cooper (fly wheel) pump, 63 Ibs. ; the Niagara, 72 

Ibs. ; the Blake, 62 Ibs. ; and 
the Hutchinson, 60! Ibs. : the 
Knowles, therefore, winning the 
contest. 

We have obtained from Mr. 
Knowles the following ' infor
mation relative to some of the 
best and newest forms of pump, 
engravings of which are given 
herewith. Fig. 1 represents the I 
No. 3 pump complete, with boil
er. This machine is adapted to 
general p:urposes, especially for 
supplying buildings and rail way 
tanks with water. It is of very 

[JANUARY 8, 1 876. 
pecially adapted to fire purposes, and known as No. D D 
is shown. 

The protection of large edifices, and especially factories 

Fig. 2.-STE AM PUMP WITH HAND ATTACHMENT. 

simple construction, and in- by steam pumping apparatus has been found by actual ex
cludes an improvement in swing- ' peri ance to be one of the best measures of safety. Where 

Fig. 1.· -STEAM PUMP WITH BOILER. Fig. S .-STATIONARY STEAM FIRE ENGINE. 

nevertheless, valuable to engineers, Il.S showing quite clearly 
the relative efficiency of the machines under conditions of 
actual use. The details of one of the last competitions, be
tween the victor in the previous contests and the other 
dumps below named as entered, sum up, in general tprms, 
the result reached. The Knowles pump had already proved 
its superiority as a fire pump, and had also come off best as 
against the Blake, Niagara, and Hutchinson machines, in 
the latter trial being tested at slow running, at working 
against a pressure of 60 Ibs. ,  at regular working speed 
(piston speed 160 feet per mi
nute) against the same pressure 
and also being subjected to 
critical comparative examina
tion by well known experts as 
regards advantages of construc
tion, facility of repairs, and 
similar points. The decisive 
contest below mentioned was 
the result of a claim for the 
premium by the exhibitors of a 
machine constructed on the 
pulsometer principle, on the 
alleged ground that the latter 
was a direct-acting steam pump 
and would throw more water 
with the same amount of fuel 
than any other apparatus. The 
conditionil of the trial were to  
throw a stream through a three 
quarter inch nozzle, to a given 
hight, and hold it at the same 
point for three quarters {If an 
hour. The start was to be 
made with two gages of water 
and 100 lbs. of steam pressure. 
The Knowles pump was se
lected by the j udges as the 
competitor under this chal
lenge, but subsequently exhi
bitors of other pumps Wfre al
lowed to enter their machines 
in the same trial. We are in
formed by Messrs. Bailey, Far
rell & Co. , of Pittsburgh, who 
exhibited the Knowles pump, 
that the results were as fol_ 
lows : The pulsometer con_ 
sumed 103 Ibs. of coal, and 

ing bolts, and a removabl e hand attachment, as represented 
in Fig. 2. The last mentioned device is useful for filling 
boilers when steam is down, washing decks, and for similar 
purposes. It is easily removed and applied. 

Fig. 3 represents the pump &.rranged as an independent 
stationary steam fire engine. The capacity is only limited 
by the size of the machine, and it is claimed that steam can 
be raisAd and a stream of water thrown upon adj acent build
ings in less than seven minutes from the time of lighting 
the fire under the boiler. In Fig. 4 a form of the pump es-

Fig. 4,-FIRB PUMP. 

the pump has its own boiler, as above noted, and is isolated 
from the main structure, it is out of the reach of danger, 
and is always ready for immediate operation. Pipes may be 
laid from it, undergrounil , to various parts of the works ; or 
a single powerful machine, connecting with hydrants, reser
voirs, ponds, or running streams, and capable of throwing 
from one to fourteen streams to distances of t wo hundred 
feet, might be e mployed to protect an entire village or town. 
The manufacturer informs us that the pump under exami
nation will be guaranteed to project the above number of 

streams to the distance named, 
from hydrants or other sources 
situated a mile away. 

The Knowles pump finds one 
of its most important applica
tions in mines, and t wo differ
ent forms, used for deep min
ing, are represented in Figs. 1) 
and 6. Fig. 5 is a double-act
ing plunger pump, arranged 
with hand holes for affording 
immediate and easy access to 
the valves. The valve plates 
are entirely separate from any 
other part of the pump, and all 
the stuffing boxes are on the 
outside. The water passages 
aye large, and the general can
struction heavy and strong 
Fig. 6 is al so a double-actmg 
plunger pump with accessible 
parts. Its principal feature is 
th" absence of joints in th" 
water end, and the novel ar
rangement of valves by which 
not only the valve but also the 
valve seat is instant y remova
ble by simply unscrewing the 
cap nut. These pumps are now 
working on lifts equal to 1,600 
feet vertiool column, without 
causing shocks or pounds of 
any description. 

The first pump made by Mr. 
L. J. Knowles was produced in 
1855, and patented at that time 
through the Scientific Ameri
can Patent Agency ; and two 
years later the manufacture 
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was regularly begun. The manufactory of these celebrated 
pumps is located in Warren, Mass. ,  and was established in 
1862, �i.nce which time it has been gradually enlarged 
until it now covers two acres of ground . The principal 
warerooms are at 92 and 94 Liberty street, in this city, and 
at 14 and 16 Federal street, Boston, with branch house5 in 
Chicago and San Francisco. Upwards of five hundred dif
ferent patterns of pumps are now made, ranging from the 
smallest sizes to pumping engines weighing from ten to forty 
tuns each, and possessing a capacity, as demonstrated by ac
tual tests, of supplying several millions of gallons of water 
daily, and of forcing the 
same to hights of hun-
dreds of feet. 

.. ·e· .. 
The Ne"W Force. 

The new force claimed 
to have been discovered 
by T. A. Edison may 
be demonstrated in the 
following manner : 

Upon an insulated ta
ble place an ordinary 
Morse key and an elec 
tro maguet, the coils of 
which are so wound that 
no magnetism is pro
duced in its cores by the 
passage of an electric 
current. Use for an ar
mature a piece of the 
metal cadmium, to one 
of which fasten a flat 
spring. The other end 
of the spring attach ri
gidly to a standard fixed 
on the table. Adj ust the 
armature a short dis
tanoe away from the core 
of the magnet. The 
standard is to be con
nected by wire to one 
end of a glass rod or 
tube, say two feet long. 
The other end of the 
tube connects by wire with a graphite point (a lea.d pencil 
will answer). Another graphite point is connected by wire 
to a gas pipe or other suitable ma.ss of metal, not in contact 
with the apparatus ; and the two points, in position similar 
to the arrangement for producing the electric light, may be 
placed in a box from which light !s excluded, bllt with a hole 
in the top for observation. Place 10 or 15 Bunsen cells in 
circuit with the key and the coil� in the uSllal manner. Now, 
if the key be clo�ed, a spark of considerable brillia.ncy will 
be evolveil from the graphite points, but possessing no con
tinuity. If, however (the ba.ttery circuit remaining closed), 
any part of the connection between the gas pipe and the cad
mium is broken, and contacts be made either slo wly or ra
pidly between the disconnected points, the spark re ·a.ppears 
at each contact. It 
is here that the 
phenomena are sur
prising, and appa
rently unexplaina
ble. The graphite 
is not in the battery 
circuit, nor in any 
other. Moreover it 
is separated from 
the rest of the ap 
paratus by the glass 
tube. This alone 
would seem to 
prove that the force 
is not electrical, at 
least as the term 
is generally under
stood ; and when 
supplemented b y  
the fact that the 
most delicate gal
vanometer and the 
chemicals most sen
s i  t i  v e  t o  t h e  
electric current fail 
to note its presence, 
this c o n c l u s i o n  
must be accepted. 
Many experiments 
have been made 
wi�h a view of ob
taining some defi-
nite knowledge, but 
nothing has been 
developed beyond the facts above st.ated, and in addition 
that, like electricity, the new force passes through or over 
some substances better than it does over others, and also that, 
as the resistance of one of its best known conductors is in
creased by length, the spark decreases in brilliancy. 

The occurrence of this spark has frequently been observed 
by electricians while conducting experiments, but heIetofore 
no attempt has been made to discover the cause or effect. 
Auy theory upon the subject is, of course, at present only 
speculative, but it is not improbable that the ph:enomena are 
in some degree the physical manifestation of that mysterious 
magnetic power whioh is not obstructed by material obsta-
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cles, and is weakened only by separation. This view is sup· 
ported by the analogy existing between two demonstrated 
facts. First : When the new force is conducted through the 
human body from points attached to both sides of the neck, 
the spark is of a certain strength. When the connection is 
through the trunk, from hand to hand, the strength is great
ly diminished. 

Second : Substances which act as dielectrics offer no ob
struction to the passage of magnetic power. The action of 
a magnet upon a needle is the same when separated by a 
thickness of glass or porcelain, as when separated only by a 

Fig. 5 .-HORIZONTAL MINING PUMP. 

distance of air equal to the thickness of the dielectric, and 
is diminished only by wider separation.-Journal of the Te· 
legraph. 

• ••• • 
Remarkable Bird. 

The London Daily News publishes an interesting letter 
from Mr. Smithurst, the engineer of the steamer which made 
the voyage up the newly discovered Baxter River, New 
Guinea. The river seems to be a magnificent one, and could 
evidently, says Nature, be ma.de navigable to a considerable 
distance inland. The exploring party found the ba.nks to 
consist mainly of mangrove swa.mps, though, near the end 
of the journey, high clay banks with eucalyptus globulus 

were found. Scarcely any natives were seen, though there 

Fig. 6·-HORIZONTAL MINING PUMP. 

were frequent signs of their being about. Mr. Smithurst 
refers to a very remarkable bird, which, so far as we know, 
has not hitherto been described. The natives state that it 
can fly away with a dugong, a kangaroo, or a large turtle. 
Mr. Smithurst states he saw and shot at a specimen of this 
wonderful animal, and that " the nllise caused by the flap
ping of wings resembled the sound of a locomotive pulling 
a long train very slowly." He states that " it appeared to 
be about sixteen or eighteen feet across the wings as it flew, 
the body da.rk brown, the breast white, neck long, and beak 
long and straight. "  In the stiff clay of the river bank, Mr. 
Smithurst states that he saw the footprints of some large 

animal, which he " took to be a buffalo or wild ox," but he 
saw no other traces of the animal. These statements are 
very wonderful, and before giving credence to them we had 
better await the publication of the official account of the voy
age. 

• I •• • 
PoeulDatlc Telegraphy. 

Pneumatic telegraphy has become quite an institution Iilf 
the age. Scarcely a capital in Ellrope has failed to avail 
itself of its facilities to complete its telegraphic system. 
When stations lie together, Idose and thick, it is manifestly 

advantageous to connect 
t h e  m by mechanical 
means, so as to save, by 
the transport of the actu
al telegrams themselves, 
the multiplication of 
WIres, apparatus, and 
clerks ; and especially so 
when this can be done 
with a rapidity equal to 
that of telegraphy itself. 
Messages cannot be man
ipulated or written out at 
a greater rapidity than 
forty words per minute ; 
so that. if it is possible to 
transport a telegram itself 
from one place to another 
in a minute, not only is 
speed of transmission ob
tained, but all sources o f  
error are eliminated. In 
fact, the average initial 
delay occupied by mes
sages on the shortest lines 
is about five minutes, so 
that tubes which CBn con
vey the messages bodily 
within this limit are eco
nomical and beneficial. 
The essential element of 
telegraphy is speed of 
transmission, and it is 
evident that, when cur

rents of air can produce greater dispatch than currents 
of electricity, pneumatic tubes are preferable to wires. 
But apart from the question of speed of transmission 
tubes are eiilsentially economical in the employment of 
staff, for their use reduces the number of clerks required 
to a minimum. But of course there is a limit to their useful 
employment, and a point is reached when, from telegraphic 
and economical grounds, wires surpass tubes in efficiency 
and durability. The limit of len�h is about two miles, for 
at this distance telegrams exceed the five minutes interval 
allowed for their average transmission. Of course, where 
rapidity is of no consequence, this distance can be much ex ' 
ceeded ; but, fortunately for the nritish public, the one cri
terion which its telegraphists have always endeavored to 

a t t a i n, especially 
since the transfer of 
itl! telegraphs to the 
State, has been swift 
ness of transmission, _  
and it  is  to  swiftness 
more than to any re
duction in price that 
the marvelous in
crease of business is 
due. In five years 
telegrams in England 
have increased from 
six millions to twen
ty millions. 

The first germ of 
p n e u m a t i c  tele . 
graphy was sown iu 
the year 1810, wben 
Mr. George MedhurEt 
(who, b e c a u s e  he 
lived in Denmark 
street, Soho, has al
ways been called a 
Danish engineer) pro-

== posed and patented 
" a  new method of 
conveying letters and 
goods with great cer
tainty and rapidity 

= _ . by air. " His propoe-
11.1 is so clear and in
teresting that it de
serves extracting : 

" If a light and hol 
low vessel i s  so formed a s  t o  fill the area. o f  a tube, and to 
move freely through it, carrying papers not exceeding three 
ounces in weight, it will be driven through the tube with 
the velocity of 150 feet iu a second by the pressure of nine 
ounces per square inch. 

" And therefore a tube of uniform dimensions, being laid 
upon or under ground, from one pla.ce to another, without 
any sudden curvature, will form the means of conveying 
packets of letters with the velocity of 100 miles per hour, by 
forcing the air through the tube with a pressure of three 
ounces per square inch for every ounce weight in motion. 

" And if there are two tubes of the same dimenaions lead 
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ing from one place to another, packets of letters may be con
veyed each way, at the same time, without a possibility of 
their clashing against each other ; and ma.ny packets may be 
conveyed the same way, in the same tube, which can never 
approach each other, but will all proceed with an uniform 
motion a.nd equal rapidity to their destination, where, the 
tube entering an airtight room, the packets will be deposited, 
a.nd may be delivered or forwarded to the next stage through 
their proper tubes, commencing in the same room, and their 
progress can never be impeded by the seasons or the ele. 
ments. " 

This proposal did not take practical form until 1854, when 
Mr. Latimer Clark laid down a 1! inch lead pipe between 
the Electric Telegraph Company's Central Station, Lothbury 
(LY), and the Stock Exchang e. An engine exhausted a recei
ver at LY, and carriers containing the messages were sucked 
through from the Stock Exchange. The traffic was only reo 
quired to flow in one direction. In 1858, the system was ex· 
tended to Mincing la.n6, and about 1860 Mr. Varley intro · 
duced the use of compressed air, so that messages were 
drawn in one direction by a vacuum, a.nd propelled in the 
other direction by a plenum. Mr. Clark had previously used 
a vacuum to work in both directions, a receiver at Mincing 
lane having bet'n exhausted by the engine at LY, by means 
of a special pipe laid down in the same trench with the car· 
rier tube. 

In 1865 the system was introduced in Paris. Considerable 
modifications were made in its mode of working. Compressed 
air was used entirely, a.nd the necessary pressure was ob · 
tained by admitting water from the mains into large air re o 
servoirs. This tube served several stations, which were 
worked intermediately, like a line of railway, or a telegraph 
current, each station having its own store of power to propel 
or forward the carrier on to the next place. This mode of 
obtaining power was found wasteful a.nd expensive, and it 
has been nearly entirely abandoned in favor of steam work. 
ng at one end of the circuit. 

About the same period (1865) a system was introduced in 
Berlin by Messrs. Siemens, who used two pipes, laid in the 
same trench, between the telegraph station and the Bourse, 
arranged in a circuit, through which a continuous current of 
air was always kept flowing in the same direct.ion by a double
acting air pump, worked by a steam engine. This last mode 
of working was tried in London, but it has not proved suc· 
cessful, and'it has been abandoned. 

It will be ;een how ciosely this system of Siemens' resem
ble!! that of Medhurst, and how curiously history works in 
a circle, for the vision of 1810 has become the stern fact of 
1875. In all the places named the pneumatic telegraph has 
received considerable extension, and it has also been largely 
introduce,d in Vienna, where the Parisian system has been 
adopted.-Telegrapltic Journal. 

• ••• • 
ASTRQNOMICAL NOTES. 

OBSERVATORY OF VASSAR COLLEGE. 

The computations and some of the observations in the 
following notes are from students in the astronomical de· 
partment. The times of risings a.nd settings of planets are 
approximate, but sufficiently accurate to enable an ordinary 
observer to find the objects mentioned. M. M. 

POliition oC the Planetll Cor January, 1 8 7 5 .  
Mercury. 

Mercury should be looked for after the middle of the 
month in the southwest, farther north than the point at 
which the sun is seen to set. It will be in the best position 
on the 28th, a.nd can be recognized by its white light and by 
its nearness to Saturn. At this time, Mercury, Saturn, Venus, 
and Mari can all be seen in the evening. 

Venuli. 

On the 1st of January, Venus rises at 9h. 8m. A. M. , and 
sets at 6b. 32m. P. M. On the 31st, Venus rises at 8h. 45m. 
A. M. , and sets at 7h. 47m. P. M. 

Venus will be well seen all through the month,a.nd will be 
very near Saturn on the 16th, and in conjunction with the 
moon on the 28th, at which time the planets mentioned above 
can also be seen. 

Marll. 

On'the 1st of January. Mars will rise at 10h. 55m. A. M. , 
and set at 10h. 21m. P. M. On the 31st, Mars will rise at 10h. 
13m. A. M. , and set at 9h. 43m. P. M. The moon will be 
near Mars (apparently) on the 2d of January, and again on 
the 30th. 

Jupiter. 

Jupiter is still unfavorably situated for evening observers. 
On the 1st it rises about 4 in the morning, and sets at lh. 
39m. P. M. On the 31st it rises at 2h. 18m. A. M. , and sets 
at l1h. 56m. A. M. 

Satu rn. 

Saturn rises on the 1st at 9h. 56m. A. M. , and sets at Bh. 
11m. P. M. On the 31st, Saturn rises at 8h. 7m. A. M. , a.nd 
sets at 6h. 25m. P. M. 

Venus and Saturn will have nearly the same apparent po
sition on the 16th, but will be nearer the horizon, and there· 
fore not so conspicuous as were Mars and Saturn in Novem
ber. 

Vranu8. 

A. M., a.nd sets at llh. 110m. P. M. It cannot be leen with
out a powerful telellcope. 

Sun Spot •• 
The report is frctm November 17 to December 17 inclusive. 

From November 5 to November 18 no spots were seen. The 
photograph of November 18 showed two going off ; but be
fore the next picture, November 22, they had disappeared. 
In the phot:rgraph of November 23 there appeared a group 
of spots on �he western limb, a group on the eastern limb, 
followed by a single one, and, near the center, two very small 
ones. Clouds prevented photographing on November 23. 
The pictures of November 24 and November 25 showed only 
a regular motion of the spots seen on November 22. In the 
photograph of November 27 there appeared but one large 
spot on the western limb : the two single ones first observed, 
near the center, November 22, could no longer be found, and 
the group which had been seen on the western limb had 
passed off. The picture of November 29 show .the large 
spot going off, surrounded by faculm. 

Photographing was much interrupted by clouds from No
vember 29 to December 12; but when openin'gs in the clouds 
allowed observations with the telescope, the sun's disk was 
seen to be free from spots until December 12, when a small 
one was seen coming on, tut after that date :t could not be 
found. On December 14 a large spot was observed on the 
very edge. In the photograph of December 17, this spot ap ' 
peared to be divided into two, and, near the center of the 
disk, a group of four very small spots was Rllen, which had 
not been found before. 

Electricity a Mode of Motion. 

To the Editor oj the &ientifle Ame1'ican : 
I take pleasure in briefly meeting the objections of Mr. R. 

B. West, of Guilford, Conn., to my theory that electricity is 
nothing more nor less than a. motion of the atomic particles 
of matter. As Mr. West, in his communication, clearly sets 
forth what may prove a stumbling block to other inquirers, 
permit me to quote it in. full : 

" In No. 23, Volume XXXIII, a correspondent advances 
the theory, if I rightly understand, that electricity is nothing 
more than motion in the form of an impact or repulsion, 
communicated from atom to atom, and decreasing in force 
with the increase in distance from the starting point. This 
would seem very probable if electricity were capable of be. 
ing communicated only by direct metallic contact ; but on 
the contrary, it will pass, with comparatively little resist
ance, through a space made practically devoid of matter ; and 
an inductive disturbance is produced when there could be no 
possible communication of force. Electricity may possibly 
be something like an allotropic form of motion, but the defi
nition Of a.n atomic impact alone can scarcely be used. : 

Instead of entering upon a criticism of Mr. West's st'st&
ment of facts, namely, that electricity will pass with com
paratively little resistance through a (so-called) vacuum, I 
prefer, for the sake of the argument, to admit that he is 
con-ect. 

The difficulty seems to consist in a lack of apprecia
tion of matter itself. Mr. West seems to forget that it is 
impossible to render a space void of matter. What he con. 
ceives to be practically nil, as perfect a vacuum as can be 
formed, is really complete materiality, in which the atomic 
particles of what he conceives to be nil are in direct connec
tion with the atomic particles of the metallic conductor, a.nd 
therefore capable, in greater or less degree, of tra.ns
mitting a force existing in the metallic conductor. I agree 
with Mr. West that there could be no transmission of elec
tricity through a space devoid of matter ; but it seems to me 
that, in raising his objection, he should have offered some 
proof of fact that he has discovered a space void of matter ; 
or, failing to do so, he should have advanced Bome argu
ment to show that a void is possible, and that, being possi. 
ble, it is possible to tra.nsmit a forcl;! through it ; otherwise, 
he is clearly not warra.nted in denying a material connection 
between one so·called condnctor and another. 

The concluding suggestion of Mr. West, that " electricity 
may possibly be something like an aliotropic form of mo
tion," I confess, puts me a long dista.nce at sea.. I am quite 
at a loss, for instance, to conceive of setting something in 
motion, and then, taking something away, having motion 
continue on its own account. I would like very much to 
witness a practical demonitration of that thing ; or if that is 
impossible, to have somebody advance an argument showing 
that motion may exist independent of matter. It has always 
seemed to me a requisite of motion that something material 
shall move. W. E. SAWYER. 

New York oity. 
• ••• • 

The Rattlellnake'. Po180n. 

To the EditO'1' oj the &ientijic American: 

[ JANUARY 8, 1 876. 
that " it is difficult to conceive of the singular enllrgy of thll 
venom of the rattlesnake without carefully conducted exper
imental research, or' of the tenacity with which its powers 
are preserved in the presence of violent chemical reagents 
and extremes of heat and cold. The dried venom retained its 
potency after two years of climatic cha.nges ; nor was itl! ac . 
tion in a.ny degree changed by strong sulphuric and hy dro
chloric acids, ammonia, chlorine water, soda, or potassa. 
Freezing or prolonged boiling in no way impaired its deadly 
qualities. " He used the venom after five years' keeping, and 
found it uninjured. 

Dr. Weir Mitchell's reports of his exhaustive researches 
with this virulent body are richly worth perusal, sh OWing as 
he does the precise manner in which it is so swiftly a.nd fa
tally transmitted through the serous tissues, and conclusively 
settling the fact that the serpent cannot inoculate itself, a 
point which was for a long time disputed. His reports on 
this subject may be found in the Smith80nian Contribution/!, 
1860, and the New York Medical J01.(,rnal, January, �868. 

New York city. HENRY S. WELCOME. 
• ••• • 

rFor the·Sclentl11c American . ]  

SEEING DISTANT OBJECTS FROM ELEVATIONS. 
A correspondent mentions that it is proposed to build, ni 

Fairmount Park, Philadelphia, adjacent to the Centennial 
buildings, a tower 7110 feet high, and asks if it is true that, 
from the top of this tower, New York city, no miles distant, 
ca.n be seen. According to the rule that the horizon dips 8 
feet for every mile, which, for 90 miles, would be a dip of 
8 X 90, or 720 feet, a tower of 750 feet high would be taller 
than necessary. He does, however, doubt if this rule is 
correct, and this doubt is well founded. If the rule were 
correct, we could see from the top of Mount Washington, 
6,400 feet, to a distance of 800 miles, and from the highest 
mountain plateau on earth, 24,000 feet high, to a distance of  
3,000 miles, almost one eighth of the circumference of the 
globe. Inversely, the tops of such mountains could be seen 
from similar distances, and every one knows that this is by 
no means the case. The fact is that the dip is only about '8 
inches for the flrst mile ; but for 2 miles it is nearly 2 feet, 
for 8 miles 4 feet, for 7 miles 30 feet, and for 11 miles not 
less than 88 f€et. This is clearly shown in the engraving, 

wherein the circle represents a 
section of the earth through its 
center, O. PI is the horizon of 
the point, P, and R1', S8, and Ii 
are hights from which the point, 
P, can be seen at different d is
tances, P1', Pa, and l'i. Without 
going into any mathematical dem
onstration, it is clear that the 
hights R1', S8, and Ii increase in a 
far greater ratio than the dis
tances, Pl', P8, and Pi ; but in or . 

der to find the relation between the respective hights and 
distancl's correctly, a simple trigonometrical calculation is 
required, without which the solution of the problem is im
possible. 

ORP, OSP. and OIP are rectangular triangles, in which 
the angles at R, S, and I are the complements of those at O. 

Let the distance, PS, be 70 milee, about 1 0 ;  then the angle, 
PSO, will be 89° ;  and as the sides, PO and SU, of the uian.  
gle, PSO,  are to one another iIi. ratio as the radius to the sine 
of the angle, PSO, we will have : SO : PO = "i'ad. : /lin. 89°. 
As PO is the radius of the earth, 20, 691,914 feet, we will 
have : SO : 20,691,914=1 : 0 '9998477, from which SO = 
20,694,91'54. From this we subtract the earth's radius, Os, 

leaving 8,040 feet for Sa, the hight required to lee the 
point, P, at a distance of 70 miles. 

In the eame way, other distances may be calculate d ,  and 
we have condensed some items of these calulations into the 
following table : 
TABLE OF THE RELATION BETWEEN HIGHTS AND DISTANCES, 

SJ;;EN ON THE EARTH'S SURFACE. 

For 1 ' , nearly 1 mile, the hight is 8 inches. 

" 
" 
" 
" 
" 
" 
" 

2 ' ,  2 2 feet. 
W, 3 4 
6 ' , 7 « 30 

10' , 11 88 
20', 23 " 338 
30', a5 " " 760 " 
85 ' , 41 " 1 ,036 
50·, 58 " 2,116 
60', 70 " 3,040 " 
80' ,  93 " 5,430 " 

Ura.nus is in good position, and can be seen with an ordi
nary telescope. It is among the small stars of Leo, rising 
on the 1st at 7h. 4Bm. P. M. , and on the 31st at 5h. 41m. P.M. 
On the 31st it comes to the meridian at 12h. 40m. (20m. be
fore one in the morning) and is then 9t· west of Regulus, 
and St ° above that star. 

My attention has been attracted by a statement made in 
your issue of December 4, 18711, page 353. After showing 
the fallacy of certain stories which have been widely circu
lated in print, and by word of mouth, which have gained 
credence, regaraing the toxic effect of the spittle of man 
when administered to venomous reptiles, a.nd relating the 
incident of the boot, which contained a serpent's fang and 
was credited with so fatal a record, you state that the inven
tor of this story did not know that the rattlesnake poison is 
only active when freshly injected from the poison bag. 

These results are proved by experiment to be correct, It!!! 
we shall find when traveling in mountainous districts and 
noting how rar we can see. At the highest tops of the 
Highlands, on the Hudson river, near West Point, which do 
not reach 2,000 feet, we can, on a clear day, just get a 
glimpse of the highest buildings in New York city, using a 
telescope. The distance is only fi fty miles ; but at a hight 
of 1 ,600 feet, objects 50 miles off are invisible. In order to 
see to a distance of 90 miles, the hight necessary is about 
5,000 feet ; and if the Philadelphia tower is built to a hight 
of 760 feet, objects at a distance of 35 miles only, less tha.n 
half way to New York, may be seen. If, however, two tow
ers were built, one in New York and the other in Philadel
phia, each 1,200 feet high. from each a circle of 45 miles ra
dius wOllld be visible, and the top of the one would be just 
perceptible from the top of the other, by means of a tele. 
scope, if the atmosphere were exceptionally clear. X. 

• ••• • 
Neptune. 

Neptune rises at Oh. 35m. P. M. on the 1st, and sets at 1h. 
47m. the next morning. On the 31st it rises at 10h. 38m. 

The story, iii of course, improbable ; but the error of your To prevent water freezing in the gas meter add glycerin. 
statement is very clearly shown by the following experi. The proper proportion is one pint of glycerin to a gallon of 
mente by Mitchell with the venom of that reptile. He says . water. 
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PllACTICAl. DOJUJrIIK. 

BY JOSlIUA Roa .. 

JlUKBlIlI XXXIX . 

LINING OUT AN ECCENTRIC. 
In measuring an eccentric to ascertain if it has sufficient 

stock to allow it to be cleaned np all over, it is not sufficient 
to measure the thickness of the outside diameter, ' and the size 
of the bore only, because those measurements do not t!Lke 
the amount of the throw into consideration, and we have 
therefore to proceed as follows : 

the lathe is a trille out of truth, the eccentric will only be 
out to an equal amount. It is not an uncommon practice 
(but a very reprehensible one) to face off the plain side of 
the eccentric, and to then bore the hole and tum the outside 
diameter, with the plain face clamped ill. both cases to the 
face plate. The fallacy of this method lies in the fact that, 
by such a procedure, the eCf;:entric will be, when finished, 
out of true to t wice the amount that the face plate is out of 
true. 

Taking all these considerations into account, we may mark 
oil the lines for the hole and thickness of the hub, in the 
manner shown in Fig. 185, or we may adopt the plan shown 

In Fig. 185, A A repre. in Fig. 186, which is perhaps the better of the two. 
sent an eccentric, into tbe From the four po in ts 

_ I . 

2 I  

first side faced , according to the smoothness of the second 
cut, or a variety of other conditions which need not be here 
enumerated. If the eccentric has no hub, as is sometimes 
the case, it should be marked off as shown in Fig. 186. 

After the turning is completed, the keyway or featherway 
may be marked off, as shown in Fig. 189. Placing the cen· 
terpiece on the hub side of the eccentric, so that the plain 
side may lie fiat on the slotting machine table. and not re
quire parallel strips or packing wherewith to chuck it, we 
mark off upon it the center of the hole in the eccentric ; and 

from that center, we 
) ! 'w..lS9. __ 

I '" ./ / f)  ........ 

'\ 
bore of which, on the A ,  B, C, and D ,  w lt flqlS6' 
hub side, we place the mark off, on the hub - . ' . /, 
center piece, and mark side of the eccentric, - • / 

'\, ( upon it the center of the t center of its diam I hole. We then take . a . eter, E ;  we then, set - I 
pair of compasses, and \ ting a pair of com� , ) \ 

mark a circle whose 
diameter must be 
equal to the required 
width of the keyway 
to be cut. Then se· 
lecting the location 
of the keyway, we 

I we describe tbere an· 
otber circleof the same 
diameter. Placing a 
straight edge so that 
one of its edges is just 
even with one and the 
Bame side of  each cir· 

) 
. '  

set them so that, when [ passes to tbe amount ]) : /;..i"J:�. ': 
one point is resting in the of throw required for ' . \11 " '. 
center of the hole, the I the eccentric, mark off \ r: �I" ') 

\ \ \ � I )  
other point will reach to  I from the center, E, .. , '. ')' 1  ':/ 
within about a quarter of the line, F ;  then, with \\ iT; I'" - '7 
an inch of the extreme a pair of compass cal- . >- � /.1" cle, we draw the line, 
diameter of the eccentric, lipers, placed in each ' � A ;  and by repeating tbe operation on th e other sid e of the cir-
as sho wn above by the case with one end Ij cle, we shall have tbe sldps of tbe key way marked . To mark 

line. C C. We then, with a pair of comp �lils callipers, find the against the bore of tbe casting, we mark the lines, G and H, the depth, we make a fine centerpunch mark at the requis
center of the line, C C, by resting the cilliper leg of the . the junction of the lines, F, G, and H, being the required ite di�tance from the l)ore of the eccpntric, and then, using 
same against  the periphery of the eccentric, at one of the 1\ cent"r of the hole. We therefore strike

. 

from that center, the square shown in Fig. 1 62, we place one of It sedgps 
points where the line, C C, meets it ; and then with the com · around the face of the hub, the line, I, and mark it lightly parallel with the outer edges of the two c rcles, and the other 
pass leg of the compass callipers, we mark the line, E ;  and , with a center puncb ,  as shown. If, however, it should be edge fair with the center of tbe centerpunch mark. and 
repeating the operation at the other end of the line, C C, we I found that there is not sufficient metal to allow the bole to be scribe a line along tbe latter edge and across the width of 
mark the line, F. We next take a straight edge ; and placing cleaned up if marked off true with the circumference, we the keyway, tbe operation being shown in Fig. 190, A being 
it so that its edge is even with tb.e center of the bore of the I must throw the hole a little in the requisite direction, en- the square. When, 
eccentric and with the center between the lines, E and F, we I deavoring (for the reasons already stated) to keep the diam- however, there are a 
draw the line, G g, upon wl:.ich we may make our measure - eter of the eccentric as nearly true for the throw as possible. number of keyways 
ments as follows : After setting a pair of compasses to the For instance, in Fig. 187 , if we suppose that is an insuffi- of the same width and 
amount of throw required by the eccentric, we place one ciency of m etal in the depth to be m arked . 
compass leg in the center of the bore, and with the otber 'liT lST hole, at A (E being the it is more expeditious 
mark (on the line, G) the line, K, which will represent, at .If lao . �-- - � center of the diameter of to make the gage 
its intersection with G, the center of the finished diameter v the eccentric. and K the shown (togetber with '/ /.' of the eccentric, providing we mark off the whole eccentric amount of the throw), its method of applica-
true with the hole. Then we take a rule, and measure from � we fir!3t set a pair of com- tion) in Fig. 191, in 
the center, Jr, to the ends, H g, of the line, G, which ends 

/-;:.._.��. 
\ passAs to the required which A represents 

should be equidistant from K, if  tbe amount to come off the " � I radius of the diameter ; the gage, being a piece 
surface of the castirlg in the hole is to equal that to come off i[ JI'; '\ and from the center, E, of sbeet iron about 
the outside surface. It very frequently happeIl s, however, i ( ij) strike the circle, F, one sixteenth of an 

.\. Ii J .T," that there will be more to come off the eccentric on one side which will show the inch thick, the curved 
f h d' t h th th cl 11 h th \� \. I l Ij amount of metal re- line being of the same o t e '  lame er t an on e o ·  Ilt, espe a y w en e ec- " '. --.l =-I ' centric is put together in two halves ; because, in facing up . "". � quired to be taken off curvature as the bore of the hole in the eccentric, and the 

the two halves, preparatory to putting them together, and � the circumference of the projection, B, being of the required size of keyway. The 
to make them bed well one to the other, it does not always work, and therefore to ends, C D, are to be slightly bent (both in one direction), so 
happen that the same amount (if metal is taken off each face. what degree we are able to throw the hole to accommodate that, while the projection, B, will lie on the face of the hub, 
Again, the quantity so taken off is not always that allowed the scant spot, A. If there is more metlll between the line, 
on the pattern for the purpose ; so that, in practice, an ec· F, and the periphery than the spot, A, lacks, the eccentric 
centric.casting rarely marks off true with its rough outline. will clean up, and we may mark off the hole, allowing it to 

Here, then, arises the consideration as to in what direction just clean up, as shown by the circle, L. It is, however, 
we shall throw the lines. Shall it be to bore tbe hole true, best, on small eccentrics, to mark the circle, L, as large as 
or to turn the outside diameter true, with the casting ? The the face on which it is marked will admit ; because, the 
latter plan is always preferable ; because, if in turning up larger the circle, the less a slight want of truth in the 
the outside diameter the first cut does not true it up, the tool chucking will affect the truth of the work. It will be ob
point will scrape over the sand, after leaving the cut and be- served that, in consequence of the centerpiece standing 
fore it strikes it again, to such an extent as to rapidly de· above the level of the face (to the amount of the hight of 
stroy the cutting edge, necessitating not only frequent re- the hub), the circle, F, in Fig. 186, would be too small if 
grinding o f  the tool, but also that its cutting speed be very marked with the compasses set to the correct radius ; but 
materially reduced. After having roughly ascertained, in since the duty of that circle is to merely indicate the amount 
the manner described (which process will take but a few of surplus metal on the outside diameter, it will be suffi· 
minutes to perform), that there is surplus metal enough to cientJy correct on ordinary eccentrics, to mark it a8 directed , 
clean up the eccentric, we may proceed to mark it out. making a slight allowance of increase in setting 1he com-

Pro. 191_ ) 
B 

/J�C 

0) ... _ .-

the ends, C D (being depressed), will contact with the bore 
of the hole of the eccentric and thus serve to keep the gage 
true with tbe bore. The gage should be carefully marked 
out and smoothly filed true to the lines. The small hole, 
shown near C, iii to hang up the iSie by when it ia not in 

It is much easier to mark off an eccentric on its plain side passes to draw that circle. If, however, it should happen 
than on the side on which the hub stands, becau8e of the pro · that tbe quantity of IItock is 80 scant as to make it question. 
jection of the hub ; and, furthermore, the marking for the abie whether the work will true up : then the center piece 
hole and for the diameter can be performed at one operation, may be lowered in the hoI" to the level of the surface of the use. 
which is iUlpra�ticable on the hub side. But if this plan is metal on which the circle, L. is marked, and the compasses 

_ r� _ 
(tule,k Work In a BaU ltUll. not adopted, it necessitates that, at the first chucking, either ma.y be set to the COl'l'ect radiUII. • 

the hole only shali be hored, in which calle there will be no The hole b�ing marked, no further marking should be per. 
face trlle with the hole, and hence no guide whereby to set formed until the eccenttic has had both sidl's finished and 
the eccentric at the next chucking : or else, in turning off the hole bored, when tke diameter should be marked upon 
the outside face after the hole is bored, the marks for the the plain side of the work, as shown in Fig. 188. After in
second chucking will be effaced. The main :lonsideration, serting the center piece, and marking off upon it the exact 
however. is that there is only one way to chuck an eccentric center of the hole, we mark the line, C C ;  and finding the 
to insure its being turned as true as possible ; and the mark- center of its length, as already described, we strike the line, D ;  
iug off must, therefore, be made to accommodate the chuck- then we mark on the line. D, the amount of the throw, measur 
ing, the method and reaSOnd for which are as follows : The ing from the center  of 
eccentric must be chucked at the first chucking nearly true the hole, and we thus It.'l[f.JS8 ...... . =-- - -r- - . _ _  with the outside diameter, and with the plain face outwards, obtain the center, F, , 1 /, .. ....-. ' __ _ � ----":":":' , so that that face may be trued up. The next chucking must from which we mark y � be that for boring the hole and for turning the hub a.nd tbat the drcle, (1 H, which /C I ;. .� face of the eccentric ; and the third chucking will be done is only intended to be ;' / ,  

\\\,. with the face of the hub bolted to the chuck plate by as employed in setting the 
many clamps as may be necessary to held it, but none of them work, and need not. ( 
e
h
xert

h
ing

k
any pres

h
sure sa

h
ve to clamp the face of the hub to therefore, be made of {: (' /� : 1 ";' ') t e c uc , or rat er to t e face plate. By this method, the any particular size. I � 

outside of the eccentric will be turned true with a face that The marking will thus <. 
has been turned at the same chucking at which the hole was be completed, and it \ . 
bored ; while the eccentric will stand sufficiently far from will be noted that the \�. 
the chuck to permit of the strap being tried on when it is thickness of the eccen
necessary. And, moreove", the skin of the metal will have tric and the hub, aIld 
been removed on three out of the four faces before either of the hight of the latter, 
the working parts (the bore and the outside diameter) is have not been dealt with at all, the reason for the omis 
finished ; and as a consequence, the work will remain true, sion being that it ill entirely unnecessary to regard 
and not warp in consequence of the removal of the skin. them, since (provIding of course that there Is spare me
]'urthermore, upon the truth of the last chucking only will tal enough to clean them up) they may safely be left too the truth of the whole job depend ; and if the face ulate of the huner, who may accommodate the amount taken off the 

]ntl'l'-(Ju(/,n liays : " .A  few weeks sinee, the Nerta Chicago 
ltolling Mill Company claimed the ehampiouhip of the world 
in the manufacture of steel rails when they produced 1 ,010 
rsils in twenty hours. The Joliet mills laid themselves out 
lately with the following result : Between the hours of 5. 50 
p.m. on Monday, and 5. 45 Tuesday morning, they turned out 
603 rails. At 6.35 tbe day turn commenced, and at 5.45 p.m. 
had made 604 rails, thus accomplishing the wonderful run 
of 1,207 steel rails, weighing 53 Ibs. per yard and 30 feet in 
length, in 17 hours and 25 minutes, and surpassing the work 
of the Chic.go mills by 193 rails, with 2t hours time to spare. 
The average time used for making each rail was 52 seconds, 
wbile the Chicago mills used 1 minute and 12 seconds. The 
Bessemer works of the Joliet Company also lead off with a 
run of 1 ,432 tuns, while the biggest run made by any other 
mill was 1 ,317 tuns, by the Chicago works last month. The 
boy s  claim that they haven't shown their best foot yet ; and 
if anybody can equal this, they will go them a good deal bet-
ter." 

• ••• • 
Wood Cor Docks. 

A fact has occurred at Belfast, Victoria, which is well 
worth noting. In 1868 an auger was dropped in the bay 
there by one of the workmen employed on the jetty. Last 
Christmas, the tool was picked up on the beach n esr tbe 
mouth of the Moyne. The iron auger was enQrusted with 
rust, sand, etc. , and the iron partly destroyed ,  but the wood
en IJ andle (blackwood) was perfectly sound. In building 
:ietUsl this fact would prove that iron bolts are not as dura 
ble II reenails of blackwood. 
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IMPROVED RAILWAY RAIL JOINT. 

We illustrate herewith a new mode of forming the ex

tremities of railway rails, so as to produce a joint which ob

viates the use of fishplates and offers the advantages of a 

practlcally continuous rail. The joint closed is shown in 

Fig. 1, and in Fig. 2 the parts are shown detached. The end 

of onl' rail, A, is made in the shape of a tenon to enter the 

mortice formed in the extremity of rail, B. The latter is 

made thicker at the parts through which the division is 

made,and also perforated with two slots,through which, and 

through similar slots in the tenon, the fastening bolts pass. 

In order to strengthen the rail, A, at the points where the 

tenon begins, the angles are curved,and fit against 

similar curved surfaces at the extremity of rail ,  

B ,  a s  shown at C ,  in Fig. 1 .  The length o f  th 

slots is such as to afford abundant play for tb e 

rails to compensate for contraction and expan· 

Slon, without disturbing the bolts. 
By the use of this joint, it will be evident that 

the wheels of the vehicles never leave iron ex

cept when crossing switches, since, whil e  pass

ing over the joint, the tread of the wheel is on the 

.tenon. This is made sufficiently strong to sus

tain any weight which may come upon it, even if 

no tie support it. The advantages of a continu

ous rail are found ln the saving of wear to the 

rolling stock ordinarily due to jumping joints, as 
well as in the prevention of deterioration of the 
rails, which are rendered llnserviceable through the 
battering down of their ends alone. It is claimed 
that the joint here illustrated is as strong as any 
other part of the rail, that rails made with it 
may be laid more easily and more rapidly than 
others connected only by fishplates, that it is as 
strong and as durable as the last mentioned mode 
of fastening while requiring two nuts less, and 
that it can be used wherever fishplates can be. 

The rails, we are informed, are pressed or 
otherwise made into the necessary form by simple special 
machinery, at a low cost. 

Patented through the Scientific American Patent Agency, 
November 9, 1875. For further information address the in
ventor, Mr. Geo. A. Mead, North Salem, N. Y. 

• .•. a 
IMPROVED FURNACE GRATE BAR. 

A new grate bar is illustrated in the annexed engraving.  
which, it  is claimed, may be manufactured at a low cost and 
with a smaller quantity of metal than is usually employed, 
and is of sufficient strength to meet all requirements,and will 
not warp, crack, or twist by heat. If all the inventor claims 
for it is maintained in practice, it is certainly a valuable im
provement. The engraving shows the patterns for the three 
portions which constitute the device, separated in Fig. 2, and 
the complete bar in Fig. 1.  

A is  a series of long parallel bars, which are arranged in 
groups of three cr four or more, and which 
may be made slightly convex on their 
upper face to insure a greater circulation of 
the air when the coal is heaped upon them. 
These bars are firml y held in place by 
transverse supports, B,each of which is pro
vided with an opening, C, to all o w  an air 
circulation from one to the other. The 
scalloped bars, D, are arranged below the 
fire surface and connect with the transverse 
supports, B. They are formed with knife 
edges at· E, to prevent accumulation of 
ashes upon them. The projecting flanges 
at the ends rest upon the ordinary wall of 
the .furnace and furnish a substantial sup
port for the whole. 

Patented August 31, 1875. For further 
particulars regarding sale of State and 
county rights, address the inventor, Mr. 
Edward M. Erdman, Lykens, Dauphin 
county, Pa. 

.. .. .  
Simple and Compoun d  Ena:lnes. 

At the ordinary meeting of the Glasgow 
Association of Engineering and Shipbuild
ing Draftsmen, November, 1875, Mr. David 
Halley presiding, Mr. Robert Thomson read 
an interesting paper on " Simple and Com-
pound High Pressure Condensing Engines. " 
The object of the paper was to show that a 

' --

simple high pressure condensing engine, using a high grade 
of expansion, was superior to the present more or l ess com
plicated compound engines. The subject, being. one 
of paramount importance, naturally elicited an interest

ing and instructive discussion, in which many of the mem
bers took part, most of them failing to be convinced of the 
advantages that would take place by a return to the high 
grade expansion condensing engine, with a higher pressure 
of steam. 

We would call the attention of the above association to 
the fact that several steamers are now plying between this 
city and New Orleans that are fitted with single high press
ure engines, that they work with much satisfaction, and 
eqnal, if they do not surpass, in economy the best compound 
marine engines now in use. 

. ·e. e 
Exportln&, the SOil. 

A correspondent of the Winstead (Conn.) Press, writ' in 
regard to a trip which he has recently taken to the '.' pst, 
says : 

" Through Pennsylvania and in the valley of the A' ueny 

J titutifit �mtritJu. 
the stranger is struck with the appearance o f  good husband
ry and general air of thrift on aU sides. In the mountain 
region, he sees a country of different aspect and the evidences 
of other industries. This is the mineral region, the home 
of the coal, oil, and iron which bring so large an annual in. 
come into this State from abroad. 

" Through Ohio, on the line of the Pittsburgh, Fort Wayne, 
and Chicago road, there is more level and uncultivated land 
than I expected to see_ The same remark is applicable to a 
portion of northern Indiana In Illinois. after leaving the 
11at prairies adjacent to Chicago, the Chicago, Burlington, 
and Quincy road runs through a seemingly continuous corn 

MEAD'S RAILWAY RAIL JOINT. 

field . Corn at the right of us, corn at the left of us, corn in 
front of us, corn in the rear of us, in easy swells and appar
ently interminable reaches, cross the State till we strike the 
Mississippi at Qllincy. There are fruit, other crops. and 
stock, of course ; but corn is the great staple, and the qnery 
arises where so much finds a paying market ; for it is also a 
leading crop in other States in the same latitude and south 
of Illinois. 

" If the present price shall be maintained, the crops will 
be remunerative : but this ceaseless production of com, 
whether shipped directly or fed to hogs and sent away in 
that form, is exhausting the soil, very surely and not very 
slowly. 

" Five years ago the farmers of lower Indiana had ' made 
this discovery, and w ere changing from hogs to cattle. This 
shows the depletion of soil in some measure ; but to export 
crude products, like the cereals and provisions, is a bank-

FiJi 
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ERDMAN'S FURNACE GRATE BAR. 

[JANUARY 8, 1 876. 
the evening of November 21, without any yellowish tinge, 
and the position of axis somewhat doubtful from the indif
ferent state of the sky. Professor Heis's observations in De
cember, from 1851 to 1870, place the mean position of the 
apex on the equator in R. A. 349°, or with about 82° elonga
tion from the sun ; this refers to the eastern arm of the 
phenomenon.-Nature. 

• ••• • 
Estimating the Horse Power oC Steam Engine •• 
When steam engines were first introduced, they were 

argely used to take the place of the horses before employed 
or raising water from mines. Naturally, people ask, when 

buying an engine, how much work would it do, 
that is, how many horses did it represent. The 
early engine builders found themselves greatly 
at a loss when this question was first asked. They 
had at once, therefore, to determine how many 
horses an engine was equal to. The first thing 
was to find out how much a horse could tlo. The 
strongest English horses, the London brewers' 
horses, were far above tb e very best that could be 
found elsewhere. They were found to be able to 
travel at the rate of 2t miles per hour, and 
work t'ight hours per day. The load was pulling 
a 100 Ibs. weight up out of a shaft by means of a 
rope. When a horse moves 2t miles per hour, 
he travels 220 feet per minute, and of course, at 
this speed, the 150 1 bs. would be raised vertically 
that distance. That is equal to 300 Ibs. lifted 110 
feet per minute, or 3,000 Ibs. 11 feet, or 83,000 
lbs. 1 foot high, in 1 minute. The 33,000 lbs. lift
ed 1 foot high every minute is taken as a standard 
horse power. It is much more than any ordinary 
horse can do, and, therefore, the engine builders 
were always sure that their engines would take 
the place of fully as many horses as the horse 
power would indicate that they should. Of course, 
33,000 Ibs. lifted 1 foot per minute is much more 

convenient for calcnlation than 150 Ibs. 220 feet, and there· 
fore the former form has been adopted. The amount of 
work, or number of foot pounds, however, is  just the same 
in either case. A foot pound represents the amount of pow
er required to lift 1 lb. 1 foot high. It is comparatively easy 
to estimate the horse power of an engine with a reasonable 
degree of accuracy, provided we know certain things in re
gard to it. We must know the pressure in the boiler, the 
diameter of the cylinder, the len�h of stroke, the number 
of revolutions per minute which the engine is making, and 
lastly, the point at which steam is cut off. 

When there is no cut off, steam is admitted into the cylin
der during the whole stroke, and a cylinderful of steam at 
boiler pressure is used at each stroke, as the cut off, when there 
is one, takes place before the piston has reached the end of 
the cylinder. If steam is prevented from entering the cylinder 
after the piston has passed mid-stroke. the point of cut 

rID im 

off is at half stroke. If the steam enters 
the cylinder duriDg three fourths of the 
stroke and is then arrested, the point of 
cutting off is at three fourths of the stroke. 
It is necessary to know the point of cut
ting off, in order to find out what the aver� 
age pressure is in the cylinder. In the 
commoner sorts of engines, not provided 
with independent cut-off valves, the point 
of cutting off may usually be taken at 
from one half to three fourths of the 
stroke, though sometimes more than this. 
It may, perhaps, be safe to take the aver
age pressure in the cylinder at about 
eight tenths of that in the boiler ; though 
where the steam pipe is long and the 
throttle valye is used to control the speed, 
the average pressurp in the cylinder may 
be no more than three fourths of' that in 
the boiler. The power will be the dis
tance which the piston under this pressure 
travels during one minute. Therefore, 
we have the rule : Multiply the area of 
the piston by the average pressure per 
square inch upon the piston. multiply this 
result by the distance which the piston 
travels per minute in feet, and the result 
is the number of foot pounds per minute 
which that engine can raise. Divide by 
33,000 and the result is the number of 

rupting process, robbing the soil and impoverishing the pro-
. horse power. The number of feet per minute traveled by 

ducers. If continued for two generations, the people will be the piston is twice the number of strokes per minute multi
forced to migrate to virgin lands, there to repeat their de- plied by the length of stroke. This gives the number of 
structive husbandry and again leave behind them sterile horse power sufficiently nearly for all practical pnrposes.-
plains like those of Asia. SaUJard's Goal Trade Journal. 

" The abandoned cotton and tobacco plantations of the • I •• • 
Eastern coast States are evidence of our infancy in econo- Pneumatic Street Cars. 
mics. A varied industry and the export only of products A trial of a new tramway motor came off lately on the 
having the last processes of labor largely incorporated into lines of the Vale of Clyde Tramways Company at Govan, 
their substance are conditions of an enduring common- Scotland. The car, having been charged with the necessary 
wealth. "  quantity of compressed air , was made to take its trip among 

• '., • the ordinary cars running from Govan to Paisley Road Toll. 
The Zodiacal LI&,ht. Experiments were made to test the power of the machine for 

Those who are interested in the observation of this phen- slowing, stopping to take up passengers, etc. , and it ap
omenon will do well to be on the alert during dark evenings peared to be under the most perfect control. The noise was 
in the winter months. The most conspicuous exhibitions of scarcely perceptible, while horses alongside did not seem to 
the light in England during the last few years have occurred recognize the car as anything unsightly, or to be feared. 
in the month of January, the long standing recommendation Mr. Moncrieff was accompanied by the chairman and direc
to expect the most notable displays in the evenings about the tors of the Vale of Clyde Tramways Company. The result of 
vemal equinox having thus been by no means justified in the trial was to impress all present with the complete success 
in the result. The light was perceptible for a short time on of the invention, and its adaptability to tramway purposes. 
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THE ALOCASIAS. I although it needs some protection in severe weather. Its fa· \ than partially successful in their efforts. Among the rea· 

This tribe of plants (belonging to the species known as vorite soil is one that is dry and warm, and of a calcareous sons for this want of success may be given, first, a want of 
arads) is now receiving much attention from the admirers of nature. M. Keteleer lecelltly coj)�ributed a description of knowledge of the conditions of plant growth ; second, a want 
handsome foliage. The variety, a. interme· of time to care for them properly ; third . 
dia, shown in our engraving, is a singular· lack of the proper temperature and a pUle 
ly bold specimen, of which soml'! of the moist atmosphere. First, very few persolls 
more noticeable peculiarities are the size realize that plants may be injured by too 
and configuration of the leaf And the mot· much or too little water, and fail to under· 
tIed cuticle to the stalks. The curled edge stand when the soil is too wet or too dry. 
of the leaf is an additional distinction, and Plants, as well as animals, must have pure 
the venous system shows a high degree of air for a healthy growth. Those persons 
organization. Like its congeners, this who are successful in growing plants have 
plant is propagated by dividing its flesby an intense love for their pets, and soon 
rhizomes ; and being of vigorous habit, it learn to det€ct anything wrong in their con· 
soon makes a good specimen if potted care· dition, and apply the remedy. Second, plants 
fully in a fresh open compost, consisting of require constant care. Their condition must 
fibrous peat, turfy loam, and leaf mold, be watched closely and the soil not be al· 
with sufficient coarse sandstone grit to keep lowed to get too dry. nor be watered too 
the whole open and porous. much. Their condition must be known at 

It is worth notice that few arads like a all times ; and if a green fly appears it must 
close soil ; on the contrary. a rich, free, be destroyed at once by crushing, or by dip. 
vegetable mold is what they enjoy. If the ping in tobacco water about the coloI' of 
thick roots of an alocasia or anthurium be strong tea, or in strong soapsuds, rinsing 
examined, the tips will be found covered tbe plant carefully fifteen or twenty min· 
with short hair·like processes, which are utes after dipping. If the red spiders are 
vigorous and healthy wherever the soil is found, destroy them by sponging the under 
open, but which soon decay in a wet, stag. side of the leaves with cold soapsuds. 
nant compost. They seem to be of use in Their pres€Dce is an indication that thl' at· 
absorbing moisture from the air spaces be. mosphere is too dry. If  mealy bugs appear, 
tween the nodules of peat and turf rather thf'y should be destroyed by touching with 
than from the compost itself ; and if a cov· alcohol, or by brushing off with a i1ry, soft 
ering of fresh living sphagnum be placed brush. If mildew attacks the roses or ver· 
over the tops of the pots, near the root benas, it must be destroyed by washing or 
stocks, fresh roots soon make their appear· dipping in a solution of lime and sulphur, 
ance there, a circumstance which adds con- made by boiling one pound of caustic lime 
siderably to the health of the plants. It is with one pound of sulphur in two gallons 
a singular fact that the roots of nearly all of water. This should be allowed to set-
the endogenous plants like to grow in liv- tle, and then kept in bottles ready for use. 
ing sphagnum moss, a material which may In u�ing it, take one teaspoonful to one 
with advantage be added to the compost quart of water. One treatment in any of 
used for nearly all arads. these cases may not be sufficient, and must 

••• � be repeated as often as necessary. Eternal 
The DemagnetIzation of' Watche.. vigilance is the only price of success. Third, 

Watches worn by students and others in according to the temperature required for 
technical laboratories are often rendered the healtby growth of different plants, they 
useless by being magnetized by the mag- may be divided into two classes, namely : 
nllts used in such places. Magnets kept in Those that grow well at an average tem-
the house often create equal mischief by perature of 50° Fah. , that is, ranging from 
being laid near watches, and much time 40° to 60°, B nd those that require a higher 
and expense are sometimes needed to de- ALOCASIA INTERl'tIEDIA. temperature, an average of 60°, ranging 
magnetize them before they can be made to work. A seri- the new variety to La Revue Horticole, the most popular from 50° to 70° . 
ous case of this kind of injury recently led. Professor A. M. magazine of botany and floriculture published in France. The first class will include geraniums, carnations, centau-
Mayer, of the St!lvens Institute of Technology, Hoboken, to • ••• • reas, camellias, azaleas, abutilons, ageratums, callas, sweet 
experiments which resulted in a very simple method of de. Window Plants. alussum, English ivies, smilax, mignonette, hyacinths, pri-
magnetization. The magnetized watch was laid upon a table Professor Maynard says, in the Scientific Farmer : Com- mulas, stevias, petunias, verbenas, lobelias, and roses. In 
in the neighborhood of a common compass needle. Each palatively few persons who cultivate window plantli are more the s€cond class are begonias, bouvardias, �piphyllums, and 
hour on the face was then placed in turn before it all cacti, fuchsias, gloxinias, German ivi�s, helio-
to_discover the location and intensity of the mag- tropp, zorrenias, pileas, and roses. Roses are included 
netism in the watch. The movement of the com- in both lists, as they will succeed under both condi-
pass showed the north and south pole to be located, tions. 
say, at the figures V and XI, while the neutral Plants grow much better where the temperature 
points were at VIII and II. The watch was then runs lower at night than during the day; It never 
held in a horizontal position before a large bar mag- should go below 40° Fah. in the first ('ase, or below 
net, the two south polelil being together. A gen- 50° in the secoDd case. If plants stand near a win-
tle tilting motion was given to it for a moment ; and dow, a screen should be made by pastiDg papers to a 
on trying the watch again before the compass, a frame, similar to that used for mosquito !creens, 
sensible decrease of magnetism was observed . The placing it between the plants and the window every 
process was repeated till the sensitivenE'ss of the night. it screen made in this way can be inserted in 
watch at that pole was nearly extinguished, when a moment, and may consist of several thicknesses of 
the same thing was tried with the north pole of the paper. 
watch. After a few trials and comparisons, the A moist atmosphere is indispensable to thE' healthy 
magnetic influence was found to be removed, and growth of plants, and is obtained by keeping the pan 
the watch readily resumed its work.-Scribner's ill the furnace filled with water, or an urn or sOllie 
Monthly. other vessel upon the stove. The atmosphere must 

• _ • be free from sulphurous gases , and to accomplish this 
THE GUELDER ROSE. end the back damper in the stove must be kept open 

The guelder rose (viburnum), or, as we call it, enough to allow its escape, and the windows raised a 
snowball, is one of the most ornamental flowering little every day for a short time when the tempera-
shrubs which adorn our gardens. The pure white- ture outside will allow. 
ness of the blossom, the globular form which each If small plants, taken from the greenhouse, be 
mass of flowers assumes, and the profuseness with carefully potted in suitable soil , placed in a room with 
which the tree adorns itself in the spring make it a a somewhat moist atmosphere, free from poisonous 
universal favorite where shrubs of variously colored gases, carefully watered, exposed to the sunhght a 
blooms are maslled togetb,er, to make an effective part of the day, no insects allowed upon them, and 
picture as a whole, as well as by exhibiting variety the temperature kept as directed, they will Ilrow and 
and contrast of c<.llors. The guelder rose was ori - well repay tbe labor of caring for them, and homes be 
ginally a native of China, and has been varied by made brighter and happier by the presence of an 
cultivation till many species are known, the familiar abundance of flowers. 
kind bearing the botanical name of viburnum macro
cephalum. It yields seeds freely, and can be propa
gated with some difficulty by cuttings, which should 
be of young wood and placed in a moil>t soil under 
glass. Grafting, however, is the best method, and 
is the one adopted in China, which, as we have sta
ted, is the native land of the tree. 

M. Keteleer, a French floriculturist, has recently 
introduced a new variety, to which has been given 
the name of 'V. Keteleeri, but which (says the Eng
lish Garden, from which we select the engraving) 
should be more properly called the 'V. Ketekeri ma
crocephalum. In France it grew well in the open 
air, a cutting being planted. by M. Keteleer ; and 
when one year old, it produced a dozen clusters of 
flowers. It can therefore be more readily propa
gated in this way than the common guelder rose ; 
and it is sufficiently hardy to flourish out of doors, Till GUELDER ROSE. 

. ..... . 
The U se 01' Fallen Leaves. 

In the Gardener's Montltly, Mr. Meehan says : These 
have to be gathered up. They are excellent to mix 
with hot-bed material, and, where practicable, should 
be saved for this purpose. They do not heat so rap
idly as stable manure, and in tbis have an advantage ; 
as tempering the violence makes manure last longer 
and maintain a more regular heat. They are excellent 
material to put round cold frames to protect half
hardy plants. A board is put up to the hight of the 
frame boards, and about a foot or more from them, 
and the leaves filled in between. If the plants are 
somewhat tender, the bottom of the frames may be 
filled in a few feet with the leaves. These leaves, 
after having been two or three years decaying, make 
admirable stuff for potting plants and for flowers in 
general. 
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BRIDLES, BITS, HUBS, AND HORSESHOES. 
Our extracts, for this week, from Knight's .. Mechanical 

Dictionary," * include an interesting series of engravings 
relative to harness, carriage building, and blacksmithing ; 
and in Fig. 1 we illustrate a number of 

BRIDLES, 
having checking and safety devices. In a the driving reins 

Fig. 1 .  
" b 

, . 

are attached at E by an elastic strap and snap hook, C, to 

the riogs of the snaffle bit. Face pieces, G G', are also se· 
cured to these rings, passing upward through the loops, H I, 
and uniting to form the throat latch, K, to which the hitch· 

ing strap is fastened . The combined throat latch and face 
piece prevents the bridle slipping, as the draft upon the hitch 
strap draws the ring into the angles of the mouth. In dri ·  

ving, a puil on the line stretches the elastic and draws 
upon the fll.ce strap and throat latch, 
to carry back the bit. The device re · 

presented at b includes two pairs of 
branch reins attached to the ends of the 
driving lines, one, I I, leading directly 
to the bit rings, and the other, c c',  
passing over the hOlse. The l ower 
branches, A, connect with the same 
rings by a special spring within cases, 
F. In c the o verdraw strap, A, and the 
check rein , B, are secured to the bit 
ring, C, and the driving rein, D, to a 
swivel on the bit. The driving rein 
passes through a ring on the end of the 
overdraw strap, and is aleo connected 
to the check rein. A strong pull on the 
driving rein throws up the horse's head 
and prevents him from kick ing. The 
bit ring, F, in Fig. d, is suspended on 
each side from a ring, D, on the check 
strap, by a running strap, which, eon. 
nected primarily to the bit ring, passes 
up and down through the check ring ; 
the running stra.p is then carried do wn 
through the bit ring and connected by 

Fig !:l .  

�Ji 
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a ring to a safety rein, I. The latter is also connected to 
the gag rein, K, so that pulling upon the safety rein short· 
ens the gag rein , and at th'l same time draws up the bit to. 
ward the rein on the cheek strap. As shown in e, the dri· 
ving reins run over pulleys attached to the bit rings and 
throat latch, and thence pass to the check hook. Stops on 
the check portion of the rein limit the length of the gag 
part. The bridle, j, has a safety attachment formt'd bv sup· 

r u bllshed in numb�rs oy Mc@srs . B)ud .& Houghton , New Y ork city. 

plemental reins, A, within the ordinary reins, and which, 
connecting directly to the check straps, pass through the 
riDgS of the bit and serve to pull the bit forcibly into the 
corners of the mouth. In Fig. g, the driving rein connects 

with the cheek strap, which is pulled through the bit ring, 

and draws the bit up into the angle of the mouth. In h a 
lever jaw, A, on each side, is sllspended from the throat 

latch of the bridle. The jaws are kept apart by a spring ; 
but by pulling on the rein, C, they may be brought together, 
so as to compress the horse's windpipe and choke him into 

submission. In Figs. 2 and 8 various forms of  

BITS 

[JANUARY 8, 1 8 76. 

are illustrated . Fig. 2 shows the bits used in the United 
States army. a is an ordinary curb bit, and b is the Mexican 
bit, in which the curb chain and its strap are replaced by a 
curb ring. By means of the branches, a leverage is obtained 

upon the horse's jaw, the chain behind forming the fulcrum. 
The snaffle, c, has two bars, jointed together in the middle I 
of the mouth, and has also rings at the ends for the rein . 

nuts on the inner ends of the double set of Iron spokes . /) 
has two metallic bands, between which the spokes are 
clamped. d has a hollow axle box around which are clamped 
two hol!uw disks, which have projecting lugs to form the 
spoke mortices_ e has a metalli.l shell with a depressed cen. 
ter, in which the spoke mortices are formed, and has tubular 
cases driven in from the ends. j has rubber disks around 
the axle box at each end of the hub. g has a central disk 
forming the spoke sockets, and this is clamped by two outer 
disks with two intervening hollow cones. h has two hollow 
shells with T· shaped lugs, whi�h interlock to form spoks 
sockets. i has two overlapping morticed hub bands. j hae 
two metallic disks with projecting lugs to form spoke mor. 
tices ; the disks are drawn together with bolts. k has a 
grooved hub with alternate projecting lugs to form dodging 
mortises. l has plaster material run in between the axle box 

Fig. ii .  

� I ! I '- - ' 
, 

(" :  .. ,>:��"[-" :\ .. In Fig. 3, the stiff bit, a, has rein rings at the ends, and Is 

Fig a. 

usually without branches. It lacks the middle j oint of the 
snaffle. b is a new form of upper jaw bit. It is fastened 
by a nose strap to the upper j aw, and buckled to the gag. 
bearin g  rein. A safety rein passes to the usual bit rings, 
and is also connected to the bearing rein so as to pull the 
usual bit back against the j aws, and the upper jaw hit up 
into the angle of the mouth. The elastic bit, c, c0nsists of 
a chain covered by closely coiled wire, bet ween the bit rings. 
Another form is made of twisted wire with a soft rubber 
covering. The bit !hown at d has tubular rings through 
which pass the straps connecting the driving reins to the 
head stall. When the lines aI''! pulled upon the stiff bit is 
drawn up into the angle of the mouth. Bit . e, has a pulley 
frame swiveled to its ends. The driving rei ns are buckled 
to the rings, H ;  and when they are pulled, the straps, E, 
run through the pull eys and draw the bit up into the mouth. 
The bit shown at j is so made that one rein is connected to 
the bit ring alld the other to the slotted check pieces. When 

Fig. 4 .  

the latter rein i s  pulled, the rigid bit slides up the slots and 
acts on the mouth. 

In Fig. 4 we give engravings of a large number of car. 
carriage and wagon wheel 

HUBS. 
a is a hub having a circumferential groove, in which the 

shoulders form a continuous band, while the tenons of the 
spokes are Bet in mortices in the bottom. b is a metallic hub, 
one portion of wllich forms the axle box, around which are 

'. , {' �' ,, --... II 
. IV ! '\' d . 1[ -/ I . i-d--:f �J 

r- --- . - . ' 
4 1 / 1. '  ·r� ... 1 1  

" , !: L;. 
,:<: -:: ;')., 

H:Jr.'>tshoe:;.. 

���J 

and shell. m is of similar construction. In n the hub has 
a dovetail mortice, wedges to prevent the withdrawal of 
the spokes, and beveled metallic bands as seats for the same. 
o has a morticed hub and metallic bands to clamp the spokes. 
In p the hub band has staggering metallic sockets, and the 
hub has mortises for the spoke tenons. The inner hub band 
in q, which screws on the sleeve of the ou�er portion, drives 
wedges against the spokes. " has a metallic sb ell with stag. 
gering mortices and projecting lips to support the spokes. 8 
is a metallic hub formed in three parts, the axle bGX and in. 
ner hub band, the outer hub band, and �he clamping nut. 
The circular spoke groove has a dovetail form. t has a me. 
tallic band with beveled mortice. In u the end flanges are 
screwed in a morticed flange ring, between which and the 
hub flanges are anti·friction rollers. v has a metallic hub 

shell, within which is a spoke socket 
formed by sleeve, nut, and projectin g  
lips. w has a morticed metallic band 
on a wooden hub. a: has a metallic band 
whose morticea receive the spoke3 in  
clusters. 'U has a metallic hnb which 
forms the axle box, and bas a lubrica. 
ting chamber and spoke clamps. 

Fig. 6 represents an interesting series 
of 

HORSESHOES, 
showing ancient and curious forms . a 

((' hU' (' 1" " ;; , \  �. ! \ · \ /.." '-u 
.� > .. ' .; , ) 

.'� I, .
" • 

' . . , , 
---

- ) 

is an early Arabian shoe, and Ii an Arabian shoe of more mo 
dern date. c is the Moorish pattern, d the Persian, e the 
Portuguese, and j the old English. g is a racing plate, h a 
tip shoe, i a three quarter shoe, j a pointed shoe, k a screw 
shoe, and l a calked shoe. Fig. 5 shows a variety of new in· 
ventions in this line. At 1 the bifurcated springs, « (t, clip 
the hoof, and are attached to the shoe by bolt and nut ; 2. 
countersunk headed screws, parallel to the wall of the hoof, 
act 81i fastenings ; 3, ridges and indentations are formed on 
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the sole of the shoe ; 4 is a shoe for contracted hoofs. By 
means of the screw, a, and nuts between the heel clips, the 
branches of the screw may be spread. Iu 5, a supplemental 
roughing shoe is attached to the upper shoe by clips, a a, and 
a sliding screw block, b. Pins at the rear prevent lateral dis
placement. In 6, the shoe is hinged at the toe, and is designed 
to be permanent ; it is beveled on its up per inner edge to re
ceive the flange of a removable false shoe, that is expanded 
outwardly by a screw. In 7 is a double shoe ; the upper one is 
hinged at the toe and has a jointed crossbar at the heel ; 
curved clips, a a b b, fit the walls of the hoof and secure the 
hoof in place ; to this the lower plate, c, is secured by screws ;  
In 8, the shoe i s  attached to the hoof by pieces of leather and 
straps. In 9, the shoe has a toe cap, is jointed at the sides, and 
has clips ani pivoted catch or connecting bar at the rear, dis
pensing with nails. 10 has rear clips, a, the cap, b, and strap, 
c, held by a button on the toe cap, to secure the shoe_ In 1 1 ,  
the removable toe and heel calks, a b ,  are dovetailed into 
plates, c d, which are fastened to the shoe by screws. In 
12, the toe and heel calks are adj ustably attached by screws. 

REDUCTION IN THE COST OF FOREIGN 

PATENTS. 

MESSRS. MU N N  & Co. tske pleasure in announcing that 

they have effected arrangements by which the cost of Pa

tents, in all Foreign Countries, for American Inventions is 

Greatly Reduced, and they are now ready to receive applica

tions for such patents at the annexed rates, which include 

both Government and Agency fees for all ordinary cases. 

Some applications may require a number of drawings, 

and a specification of unusual length, for which an addition

al charge will be made. But the annexed very low prices 

will be adhered to, except in special cases, when the inventor 

will be notified of any additional cost before any expense is 

incurred. 
CANADA. 

The expense of applying for a Canadian Patent is reduced 
to $50, currency. 

A Oanadian Patent is granted for 15 years, divided, if 
the applicant desires, into three terms of five years each. 
The expense of applying for the 5 year patent is $50. Model 
and drawings required as in this country. American inven
tions already patented here can be patented in Canada if the 
application is filed within the one year from the date of the 
American patent. Caveats can be filed in Canada. Expenses, 
$25 in full. Send for pamphlet giving all particulars. 

ENGLAND. 

The expense o f  applying for an English patent, which 
covers England, Scotland, Wales, Ireland, and the Channel 
Islands, is $75, currency, payable in advance, and an addition
al fee of $175, payable within St months, to complete the po. 
tent. Certain government taxes are required after S years. 
Patents granted to the first person who files in the complete 
specification and pays the fees, whether he is the original 
inventor or merely the introducer. For full particulars, 
send for pamphlet. 

FRANCE. 

The expense for applying for a French pa.tent is reduced 
to $100, currency, payable $75 on making the application, 
and $25 on arrival of the Patent. A small annual tax is re 
quired after the first year. For amount of this tax and par
ticulars about working the patent, see pamphlet. Sent free. 

BELGIUM. 

The cost of a Belgian Patent, and the conditions, are 
Sllbsta.ntially the same as in France. For fllll particulars 
send for pamphlet. 

GERMANY AND A U8TRIA. 

The expense for applying for Patents in Germany and Aus
tria is $100 each, payable in advance. Send for pamphlet 
gi ving details. 

MUNN & Co. obtain p&tents also in NORWAY, SWEDEN, 

RUSSIA, SPAIN, PORTUGAL, ITALY, all the British Australian 
Colonies, including VIC'fORIA, NEW SOUTH WALES , TAS. 
MANIA, QUEENSLAND, NEW ZEALAND, and BltITISH INDIA, 

on the most favorable terms, and at reduced rates from 
former charges. 

GENERAL RE MARKS. 

No models required in any o f  the Foreign Countries ex 
cept Canada ; and sometimes in Prussia, the officials reo 
quire a model when in doubt about the novelty of the in. 
vention, but it is seldom that one is demanded, and never 
till the application is secure. 

All persons who desire to take out Foreign Patents are re

quested to communicate with the undersigned. They may 

depend that their cases will secure prompt and careful atten. 

tion. We have had an experience of nearly Thirty Years in 

the business of soliciting American and Foreign Patents ; and 

!Ls it is well known, a very large proportion of all patents ob

tained by American citizens, both in this country and in for. 

eign lands, are solicited through the Scientific American PI.. 
tent Agency. 

To secure a foreign patent, all that is necessary is to write 

to the undersigned, transmitting the fees and a copy of seci

fications and drawings. We can then at once proceed. The 

personal presence of the applicant is not necessary. 

A pamphlet, giving full detailed information regarmng 

6ltch country, sent free. Address, MUNN & CO. , 

Office of the SCIENTIlW: AMER ICAN, New York. 

J titutifit �mtritau. 
IDveDtioD. PateDted lD EualaDd by '&DleI'lcaD •• 

[ComllUed from the Commissioned of Patents' J0111'1l&1 . ]  

¥rom November 19  t o  December 2 ,  18'75, Incl1l.8lve. 

BOILER FURNAOE, ETO.-H. M. Smith 01 al. ,  Chicago , Ill. 
CARBUIIETTBR .-J . R. Allen , Chicago, Ill. 
CLEANING BOILER FLUB S . -A. Cros by, New York City, �t a/. 
DISTILLING ApPARATUs .-J .  W .  Reford, New York city. 

ELEOTRO· MAGNETIC MOTOR .-H .  M. Paine, Newar k , N .  J .  
G A S  MA1iUFAOTURE .-J. W .  Beatl e y ,  Brooklyn , N .  Y.  
ICE MAOIIINE , ETC . -D . Coughlin,  Mass . 

MAKING CIGARETTB s . -A .  A. Pope , Bos ton , Mass . 

MAKING PLUMBIIIIS' TIIAPs .-F. N Dn Bois. New York city. 
PADDLB WHIIEL .-R. Forward, Cinclnnatl , Ohio. 
POTATO DIGGIIII .-L . A. Aspinwall , Albany , N .  Y. 
.t'IIINTING ON GLASS.-J .  W .  Wells , Philadelphia, Pa . 
SACK-SBWING M AOHINII. -W. Webster, San FranCiSCO, Cal . 
SAND BLAST .-R. A. Tilghman, Philadelphia , Pa . 
SCIIIIW NUT MA CHINE, ETO . -A. Marland, Pittsburgh, Pa . 
SliTTING CAR SPIIINGs.-T. B. De Forest, BIrmingham, Conn. 

SHUTTLE AND SPINDLB . - E . M .  Stevens,  Boston, Mas s .  

SIGNAL BuoY .-J . M .  Courtenay , Cornwall , N .  Y. 
TBBATING OIL BBIID s . -A .  B .  La wther, Chicago , 1lI. 

-- - --- ---------------------
NEW WOODWORKING AND ROUSE AND CARRIAGE 

BUILDING INVENTIONS. 

DrlPROVED WINDMILL. 

David L. Osborn, Asbland, Neb.-The invention consists In vanes 
hinged by straps to arms that are outwardly inclined from the hub 
and In tbe mode of combining arms, rods, and hub extension. The 
vanes approximate tbe form of a screw to a greatE'r extent than 
when arranged exactly radial and in the transverse plane of the 
wheel ; and an adjustable weigbt expends Its power in keeping 
them turned sideways to the wind . Other devices increase the re
sistance of the weight as it rises by increased power of tbe wind, so 
that the regulator is Ilraduated to a considerable extent to the fOloe 
of the wind. 

IMPROVED DRAWBRIDGE. 

Mltobell Vincent, St. Paul, Minn.-This is an improved pontoon 
drawbridge for rail way and other traffic. It co'3sists of two sta
tionary pontoons supportiog the approacb bridges, and two pontoon 
piers carrying tbe drawbridge, and moving with the same, one 
being hinged to the stationary pontoon to swing with thc drawbridge. 
Tbe drawbridge is closed by a oapstan and cham from the opposite 
stationary pontoon, and opened from a pier above or below the 
bridge in case no current for opening in the drawbridge is available. 

IMPROVED SELF-LOCKING CULTIVATOR TEETH. 

John Harris, Marquette, WiS.-The cultivator teetb In this device 
are so combined wltb an ingenious arrangement of springs and 
levers that, should the teeth strike an obstruction, they will unlock 
and swing baok, and all'llin lock tbemselves in place as soon lIS they 
have passed the obstruotion. 

IMPROVED GEOGRAPHICAL GLOBE FOR SCHOOLS. 
IM PROVED WORK TABLE. Newbern Norris Browne, Woodstock, Ala.-This inventor pro. 

Jonn Cannon, Lines Hollow, Pa.-A revolviDg disk under tbe poses a globe made of rubber or otber lIexlble material, which may 
top of a round table has pockets depending from tbe outer edge be inflated bv suitable diliPosition of a tubular axis. 
for holding work or implements. The person using tbe table can 
turn tbe pookets around readily to the place where it is conve
nient to use tbem . 

DrlPROVED WAGON BRAKE. 

Tbomas H. Gourley and William R. Lovelace, Talbott, Tenn.
This is a new arrangement of brake meohanism of simple and inge
nious construction, but wbich it would be Impossible olearly to un
derstand without a diagram. Generally, tbe operation of holding 
back on the neok yoke by tbe team applies the sbol's to the wheels ; 
and when the draft is applied to tbe double tree, the brake 
is removed. 

IMPROVED DItAFT EQUALIZER. 

Hiran Cartwrigbt, Owantonna, Minn.-This is a novel assemblage 
of jointed levers and bars In conneetion with the tongue, the whole 
serving as an evener to equalize the draft among the horses. 

IMPROVED CARRIAGE CURTAIN. 
Henry C. Moody, Oswego, N. Y.-Tbls Invention is a sbade or 

curtain attaehment to the front bow of a child's carriage, tor ex. 
cluding tbe sun and rain. The ourtaln Is divided at the eenter, and 
conneeted at each outer edge and the top to the bow by a cord. 
The general arrangement is suoh that tbe curtain is free to slip up 
and down on tbe bow. 

IMPROVED DUMPING CAR,)'. 

Gp-orge B. Wiestllng, Mont Alto, Pa.-This invention is an im
provement in the class of dumping wagons which, while adapted to 
dump In tbe ordinary way, may be also adjusted lor shooting the 
load througb a cbute, or over tbe curb stone, into tbe coal hole, 
without disobarging on to tbe pavement or into tbe gutter. The 
cart hIlS, in addition to the ordinary shaft frame, and an extra 
frame combined with tbe cart body and the axle, with the rear end 
of tbe body hinged to its rear end ; and a ratchet meohAnlsm, shatt, 
cbain, and toggle bar are combined with the cart body. 

8 .e . •  
NEW IIEClIANICAL AND ENGINEERING INVENTIONS. 

DrlPROVED METHOD OF CASTING CAR WHEELS. 

William Wilmington, Toledo, Ohio.-This invention relates to a 
new method of casting car wheels designe d  to obviate chill cracks ; 
and it oonsists in first introducing Into the mold molten metal of 
the proper temperature, and then Introducing metal of a higber 
temperature, whiob is allowed to escape from the mold in streams 
across the flange and tread portion, while tbe intermediate sections 
are being cooled, whereby the ftaring metal is made to take up the 
sbrlnkall6. 

IMPROVED CAR COUPLING . 

Derastus Harper, Hearne, Tex.-The link is placed on the lower 
projection of one drawbead, and a pin dropped, whlcb balances the 
link In horizontal position ready for coupling with the approacbing 
drawhead. - The pin of the other drawhead is supported on the top 
part of a swinglnll' gate, which is prevented from swinging to tbe 
outside by a top projection, but which is readily carried back by 
tbe enteriog link, so as to release the pin, and drop the same for 
coupling with the link. On raising the pin for nncoupllng the Ilnk, 
the ll'llte drops into vertioal pOSition, and rrupports the pin on a 
recessed part between arma. 

IMPROVED PUDDLING FURNACE DOOR. 
-J osepb Boyland, Troy, N. Y.-In tbis Invention there are the swing 

stops on the door frame or furnace wall, and curved ribs on tbe 
door with which the stops act to fasten tbe door shut. The rlbiI are 
a little eocentrlc to tbe pivots of the stops, so tbat In oase any mat· 
ters ge* under the door so as to prevent It from closiDIl down tight 
the stops will fasten it &II tbe same. The device seems to be capo.. 
blc of ellSY operation. 

IMPROVED MIDDLINGS PURIFIER. 

John F. Gandolfo, Dubuque, Iowa.-This is a series of Inollned 
sieves graduating from fine to coarse, in passing through which the 
middlings are acted upon by a blast which increases as tbe coarser 
sieves are reacted. By employing a sboe with an endwise move· 
ment, the middlings are propelled forward over the sieves in a 
straight line with rapidity. 

• • • • • 
NEW ROUSEHOLD ARTICLES. 

DrlPROVED CLOTHES DRYER. 

Geol-ge W. Green, High Point, N. C., assignor of one third his 
rigbt to Oliver S. Causey, of same place.-Tbis is a new combination 
of pivoted bars, which when folded togetber occupies but little 
space, and which, when extended, otl'ers a large amount of drying 
surface. The construction appears to be strong and simple. 

IMPROVED FIREPLACE SCREEN. 

William C. Williamson, Newbern, Tenn.-The upper seotion of the 
mantel is made bollow, and provided with a hinged lid, which is 
opened and closed by a suitable locking device. A screen winds 
upon a roller in tbe hollow spaDe, and passes through a bottom slot 
to tbe fireplace below. The lower end of tbe screen -is attached to 
an ornamental rod, which is iocked to tbe Sides of the mantel when 
the screen is wound up entirely, so tbat tbe bottom rod closes tbe 
guide slot. The screen is drawn down to cover tbe fireplace when 
not used. 

IMPROVED CLOTHES DRYER. 

Frank M. Clark, South Tamworth, N. H.-This is a series of piv
oted jointed arms connected to a mortlced - block, which may be 
seoured to a wall . There is a simple device for extending and fold
ing the arms. The whole may be compactly folded . 

IMPROVED WIND0W SCREEN. 

Henry B. Walbridge, Brooklyn, N. Y.-Tbe ends of the gauze are 
wound around two small rollers, so that it may be adjusted to the 
width of a narrower or wider window, and said ends are confined 
by open ring springs slipped upon tbe rollers. The outer enils of 
tbe springs art' extended in a tangent to said rollers, EO that they 
may be slipped beneath keepers attacbed to the Sides of tbe oasing, 
in such positions tbat tbe portion of tbe gauze between the rollers 
may bear so snugly against the bottom rail  of the sash as to pre
vent the passage of flies, m osquitoes, etc. 

IMPROVED CLOTHES DRYER. 

WllIis Adams, Neelyville, Ill.-Tbis is a new arrangement of plv. 
oted arms and connecting pieces, so constructed that it may be 
easily folded into a very small compass lor storage and tran�porta
tion, and wbicb can be conveniently folded and unfolded. When 
unfolded, tbe device atl'orcls a Ial-ge amount of drying surface. 

IMPROVED WASHING MACHINE. 

John I. Shotwel l, Welland, Can.-The new feature In tbis consist. 
In alternately working pi'ungers, that are carried by a revolving 
crank shaft against an adjustable spring rack with rubbing rollers 
Tbe spring rack presses tbe clotbes with considerable foree against 

the plungers, so tbat tbe thorough cleaning of a greater pr smaller 

number of clothes is produced. 
• ••• • 

NEW AGRICULTURAL INVENTIONS. 

IMPROVED CIDER MILL AND PRESS, 

Henry Krumslck, Nashville, IIl. -Tbis is suoh a combination of 
cider mill and press that tbe apples, grapes, or other fruit passing 
tbrougb tbe mill may be directly conveyed to the press box, and 
the press be worked In connection with or without tbe mlll. The 
mlll Is supported on a frame, tbat is placed laterally across tbe 
press box, and attached to the standards or main posts of the press, 
tbe mill.operating shaft being journaled in bearings of the lateral 
frame, and made detaohable witb tbe same and the mill. 

DrlPROVED PEARL BARLEY MILL. 

Henry S. Nortbrup, Quasqueton, Iowa.-The wheat or barley to 
be pearled passes to the inside of a stationary casing, near the eye 
or sbaft of tbe revolving grindstone, being conducted by side chan
nels witb supply regulating Slides, from tbe bo!)per at the top. 
The channels feed a continuous supply of barley to tbe caSing, and 
keep the Eame packed full all tbe time, so tbat the stone may always 
act on a uniform quantity of barley, avoiding thereby the getting 
loose of the same in the case, and the increasing of the spced of the 
stone. 

IMPRO VED HON1W PACKAG]<'. 
DrlPltOVED SUBM�RGE D TIDE AND CURRENT WHEEl.. Lawrence Drake, New York city.-This improved paokage for 

Jobn J. Hill, Hayden's Ferry, Arizona Ter.-This water wheel noney is a glass jar contrived in form and shape for receiving and 
has curved vertical buokets tapered toward tbe outer edge, and inclosing a comb and tbe frame in which the boney is made. The 
having a thicker Inner edge coming sbort of tbe shaft, a space being cover is of glass, sheet metal, paper, or any other approved mate
thus left around tna sbaft. This allows of watering entering at one rial. The object is to provide a package tbat will protect tbe honey 
side of thc wheel and escaping at the other, thus atl'ording two im- from fiies, air, and dirt, and :at the same time expose It to the in
pulses, and rotating the wheel In whatever direction the ourrent spection of tbe;purchaser. may be fiowlng. I IMPROVED PORTABLE HAY PRESS. 

IMPROVED STOP COCK. Mlcbael McCarty, Pueblo, Col. Ter.-In this press the follower is 
Nehemlab Upham, Athol, Mass.-This inventor proposes an im- operated vertically by means of rods worked by chains and a wind

proved valve for water and steam pipes, that may be opened easily lass. The Improvement oonslsts, first, in jointing tbe rods to enable 
witb little friction, and manufactured in a convenient manner. It tbe follower to be tilted to one side of tbe top of tbe press case, to 
consists of a valve case with sliding valve segment, operated by a allow the hay or other material to be inserted ; and second, in novel 
pronged and raised spindie and intermediate friction roller, which means for fastening tbe door of the case out of which the bales are 
is retained in place by a spring or its equivalent, when the valve is dlscbarged. 
partially open. 

IMPROYED HARROW. 
IMPROVED MECHANICAL MOVEMEN'f. Henry Meill, Yellow Stone, Wis.-This harrow has adjustable 

Ellison Leslie, Brown'8 Cross Reads, Ky., assignor to himself and double lock bars, which- serve alBo as guard pieces to carry tbe har
George W. Hnnt, of - same plaoe.-These inventors have devised- a row seotions over obstrUctions, exposing tbereby the teeth in a less 
simple mechanical arrangement of oranki!, pitmen, and leVE'r, by degree to violent shocks and injury. The harrow may be folded for 
whioh they claim that loss of motion tbrough the slipping of the belt being readily placed on a wllgon for transportation to lind from thp 
used is prevented, and power transmitted more eirectively. I fields. 
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lu�iut�� aud �tt'�ml. 
The Oharge for Insertiml under this head is One Dol

lar a Line. If the Notku exceed Four Line8, One 
Dollar and a Half per Line 'Will be charged. 

" Wrinkles and Recipes" Is the best practical 
Handbook for Mechanics and Engineers . Hundreds of 
valuable trade suggestions, prepared expressly by cele. 
brated experts and by correspondents of the " Sclentillc 
American . "  250 pages . Elegantly bound and illus
trated. A splendid Christmas gift for workmen and 
apprentices. Mailed. post pain, for e1 .iIO. Address H .  
N.  Munn,Publlsher, P .  O.  Box 772, New York city . 

The London Manufacturing Co., 246 Grand St., 
New York, are making a Varnish whIch , for durability 
and nulsh. cannot be excelled . Give them a t.rlal . 

Latest and Best Books on Mecbanlcal and Steam 
Engineering. Send �t once for Circulars. F. Keppy, 
Bridgeport, Conn . 

Spoke and Handle Machinery, with room and tY:;'''o''
ln

t
,
oJ�t Timber plenty . Address T. R. Smltb , 

Treatise on the Steam Engine Indicator, Price 
IU)(). Address E Lyman, C. E . . New Haven, Conn. 

Manufacturers l-Our Dead-Pulleys,that stop the 
running of loose pulleys and belts , when the machInery 
to which they belong Is not In operation, will aave you 
time, fuel, power, belt1ng, 011, and annoyance every day, 
and more money every year than any machine you can 
purchase for three times the money. Also Pulleys and 
Couplings tbat are secured to shafting without Keys, 
Set-screws, Bolts or Pins ; Adjustable Hangers, Cold
Rolled Shafting, & the best Wooden Pulleys made . Send 
for Illustra 'ed Catalogue .  A. B. Cook & Co. ,  Erie, Pa. 

Advertising agencles,composed of men skilled In 
every form fOl' glYlng notoriety to a fact, and acquainted 
with the best means of reaching the public , are abso 
lutely e.sentlal to the study of this art of advertising , 
and benefactors of the buying as well as the selllni( pub_ 
lic . They are as the middle-men of modern trade, as thc 
men who transport commodities from one place to ano
ther. In proportion as the manufacturer or merchant 
patronizes tbem, his succesl may be measured.-[Dally 
Register, Hudson, N. Y.]  

As advertising agents, Geo . P. Rowell & Co . .  of New 
York, are at the head of the list-always prompt, honor
able, and stralghtforward .-[Journal , Freeport, II I . l  

Fine Castings and Macblnery, 96 John St.,  N. Y 
Foot Lathes-W. E. Lewis, Cleveland, O. Cata� 

logues free. 
Experienced Draugbtsman and Foreman wants 

Employment. B. L . , 1632 Filbert St. , Philadelphia, Pa, 
Patent for Sale or to Let on Royalty.-Tb1s arti

cle can be made of Cast Iron, Sheet Iron, or Wood. Ad
dress E. A. Barker, Box 1412, Providence , R. I .  

Wanted-A second hand Blake Crusher. Bowen 
P. Mercer, Baltimore, Md. 

All Split-Pulleys weighing over 50 Pounds at tbe 
8ame IInlshed price as Whole-Pulleys. J. Yocom' s  Foun. 
dries , Dr nker St . ,  below 147 N .  2d St. ,  Pltlladelphla, Pa. 

Electric Burglar Alarms Rnd Private House An
nunCiators ; Call , Servants' "" Stable Bells ; Cheap Teleg. 
Insts ; Batteries of all kinds. G .  W.Stockly, Cleveland,O  

Every Inventor and Mecbanlc should have a 
copy of the ' "  Indexed Dlarv . "  Price 12, by mall . See 
notice In " Scientific, " Dec . 18, page 898. Agents want
ed. Addres. Erie Publishing Company, Erie, Pa, 

Wanted-Good 2d h'd 100 H.P. Corliss Condensing 
Engine. Send particulars to J. M. & Son, Baltimore,Md. 

1,2,& 3 H.P. Engines. Geo.F.Shedd, Waltham, Ms. 
Water Meters-Manufacturers of same, please 

address A. C. Beeson, PetrOlia, Pa. 
Pat. Gas Burner-Rlllbt for Western & Southern 

State. for Sa,e . Address P .O .  Lock Box T.I9, Prov . ,R. I" 
Solid EmeryVulcanlte Wheels-The Original Solid 

Emery Wheel-other klnds lmltatlons and Inferior. CaUl 
tlon-Our name Is stamped In full on all our best Stand
ard Belting, Packing, and Hose. Buy that only. The 
best Is the cbeapest . New York Belting and Packing 
Company, 57 and 38 Park Row, New York. 

Hotchkiss Air Spring Forge Hammer, beSt In the 
market. PrlC811 low. D. Friable .. Co , New Haven, Ct. 

Williamson's Tannate of Soda removes and prevents Scale In Boller •. 25 lb . boxes, 25 cents per pound. 
C. O. D. D. D. Will iamson, 268 We.t St . ,  New York. 

Water, Gas and Steam Goods-Send eight stamps ���::r�'g'
o
e
.
" c�

I
��:����t?��� 400 mustratlons , to Bailey, 

The Baxter Engtne-A 46 Page Pamphlet, con
taining detail drawings of all parts and full particulars, 
now ready, and Will -be mailed gratiS. W. D. Russell , 
18 Park Place, New York. 

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

For Solid Wrought-Iron Beams, etc., see adver
tisement. Address Union Iron Mms, PittSburgh, Pa . •  

for lithograph &c 

Hotchkiss & Ball, Meriden, Conn., Foundrymen 
and workers of sheet metal .  Fine Gray Iron Castings 
to order. Job worl< sollelted. 

For Sale-8econd Hand Wood Working Machin
ery. D .  J. Lattimore, 81st & Chestnut St. ,  Phlla. ,  Pa. 

Peck's Patent Drop Press. Still the best in use 
Address 01.110 Peck, New Haven, Conn. 
All Frult-can Tools,Ferracute W'ks,Brldgeton,N ,J. 

4merloan Metaline Co., 61 Warren St., N,Y, City. 
For Solid Emery Wheels and Macb1nery, send to 

the Union Stone Co . ,  Boston, Mass . ,  for circular. 
Magic Lanterns and Stereopticons of all Blzes and 

prices. Views illustrating every subject for Parlor 
Amusement and Public Exhibitions. Pays well on small 
Investments, 72 Page Catalogue free. McAllister 49 
Nassau St. ,  New York . 

Hydraulic Presses and Jacks, new and second 
band. Lathes ann Machinery for Polishing and BuJIlng 
Metals . E .  Lyon, 470 Grand Street, New York. 

Spinniug RIngs of a Superior Quallty-Wb1tins
ville Spinning mng Co . ,  WhitinSville, Mao • .  

For best Bolt Cutter, at greatl� reduced prices, 
address H. B. Brown '" Co. ,  NewHaven Conn. 

Diamond Tool&-J. DiCkinson, 64 Nassau St., N.Y. 
Temples and Ollcans. Draper, Hopedale, Mass. 

find directions 
from the skin on p. 3i7, vol. 82.-J. F. H. can In
crease the draft In his boiler furnace and econo
mize fuel by Inserting a jet of steam In his sbaft. 
See answer No. 45, p. 396, vol. aa.-Mrs. J. can pre
vent rust on the bright parts of her sewing ma
chine by following the directiODS on p. 169, vol,aa. 

J titutifit !mtritau. 
-W. H .  H.lwlll find on p .  74, vol. 26, full directions 
for laying out the sides of a bopper.-O. E. D. will 
find a descrintion of a speed Indicator for railway 
trains on p. 2IT, vol. aa.-R. M. can make Pharoab's 
serpents by following the directions on p. 315, vol. 
32.-F. M. can tlnd out the quantity of water 
wbich can be delivered by a pipe of any particular 
size by using tbe formula on p. 46, vol. 29. Area 
of a clrcle=dlameter·XO·7854. This also answers 
P. Q. Sixty feet head of water=l�+atmospheres 
=26� Ibs. on the square Inch, nearly.-E. T. Is In
formed tbat vulcanite, as used for jewelry, orna
ments, etc., is a patent material. He can cleau bls 
printing press blankets by washing them with pot· 
ash lye.-P. H. G. can glaze his sblrt bosoms by 
following the process described on p. 203, vol. 31.
T. M. D. is Informed that full directions for mold
ing in various materials are published on p. 58, 
vol. 24.-M. M. I. will find full descriptions of the 
principal forms of the perpetual motion nonsense 
In vots. 23 and 24.-H. W. H. wiU find answers as 
to his questions on the friction and passage of wa
ter la pipes on p. 48, vol. 29.-W. K. N. will find di
rections for tempering rock drills on p. 202, vol. 31. 
-R. H. H. will find directions for testing tbe pu
rlty of water on pp. 187, 281, vol. aa. This also an
swers C. L. M.-A. S. will find that greasy cotton 
waste Is very liable to spontaneous combustion. 
See p. 26, vol. 33.-J. M. P. will find formulffi for 
calculating tbe strength of boilers on pp. 116, 185, 
vol. 2B.-W. T. P. will find a description of a cal
cium light on p. 219, vol. 3O.-H. C. will find direc
tions for making frlC'tion matcbes on p. 75, vol. 29. 
-1'. W. can attach glass letters to wind9ws by 
using the cement described on p. 4.7, vol. 33.-L. J. 
T. will find a reCipe for black Ink on p. 92, vol. 33, 
f:>r purple Ink on p. 315, vol. aa, and for blacking 
on tbls or tbe following page. -E. D. D. M. should 
read the ScIENTIFIC AlIIERICAN,and he will then be 
aware of the Impossibility of perpetual motion 
machines.-S. W. M. will find directions for hard
ening millplcks on p. 170, vol. 25.-J. G. A. ls In
formed that the plaster composed of gypsum (pias
ter of Paris) and marsbmallow root does not pos 
sess the virtues claimed for it.-G. P. A. can nickel 
plate his iron castings by following the directlonB 
on p. 235, vol. 33.-S. L. J. can clean marble by fol
lowing the directions on p. 330, vo\. 32.-G. A. M. 
can fasten rubber to wood with good glue - �. W. 
should put a tablespoonful of brown sugar into a 
quart of flour paste, and use it to fasten paper la
bels on tin cans.-C. S. R. will find a good recipe 
for sealing wax on p. 251, vol. 28 .-T. H H. will 
find a description of the manufacture of vinegar 
on p. 106, xol . 32.-E. J. S. will find full directions 
for making plaster molds on p. 58, '1'01. 24.-A. M. 
D. S. will find directions for silver plating without 
a battery on p. 408, vol. 32. 

(1) L. E. McK. & J. W. K. ask :  Is it 
healtby to keep plants in a sleeping room ? A. 
Plants in a Sleeping apartment are not conBidered 
as condUCing to bealth, and some of the medical 
autborltles claim that they are very Injurious. 

(2) M. E. D. W. asks :  By what means can 
I detect petroleum or cotton seed 011 In so-called 
linseed oil ? A. Petroleum may be detected bv Its 
property of Imparting a fluorescence to animal or 
vegetable oils, and by Its aromatic odor on burn
ing. An oleometer may be used to distinguish 
cotton seed 011 from linseed oil. 

(3) J. H. T. , of Flekkefjord, Norway, asks : 
Am I running any risk 1D using tubs made of old 
petroleum barrels for wasb1ng underclothes In,or 
can I in any way make them fit for such use ? A. 
In a sbort space of time, by the use of soap, the 
barrels will become deodorized and will suit your 
purpose perfectly. 

1. What 13  the cause of a person's finger nalls 
becoming concave, warping, cracking, and split
ting ? A. It shows an Impoverished condition of 
tbe blood. Dr. Bean claims that certain diseases 
can be foretold by tbe condition of the nails. 2. 
Is tbere any remedy? A. Consult Wilson " On 
Skin Diseases." 

(4) B. says : It is claimed that if a small 
quantity of common salt be put Into a kerosene 
oil lamp, tbe danger of an explosion is lessened, 
and the illuminating power of the oll is increased. 
Is this so ? A. The statement is entirely without 
foundation. 

(5) N. M. A. asks : What is damp, newly 
preCipitated alumina ?  In the manufacture of 
certain commodities, I am recommended to me 
oxalate of alumina, prepared by dissolving damp, 
newly precipitated alumina in a concentrated so
lution of oxalic acid. A. In one vessel prepare a 
strong solutIon of alum In water, and at the same 
time, in another vessel, dissolve a qHlllltity of 
cblorlde of ammonium (sal ammoniac) in equal 
parts of water and strong aqua ammonia. Add 
the latter solution to the former and stir well for 
a few moments. Then allow to settle for a sbort 
time. Decant the liquid, wash tbe precipitate In 
clean water, and digest with hot solution of oxalic 
acid until solution of the precipitate Is ell'ected. 

(6) W. V. J. asks : By what process c�n I 
transfer decalcomanie pictures to paraffin wax ? 
A. We do not tblnk it probable that you will suc· 
ceed in employing paraffin in the way you pro
pose. Try softening the paraffin on the surfa<:'e by 
the aid of heat, and wben ready, press the picture 
tightly against the surface until the paraffin bas 
bardened again. 

(7) J. W. R. says : In your issue for Octo
ber 9 are dtrectlons for making a weather ·glass. 
I have followed them with great care and nicety 
(being well used to chemical mllnlpulations) and 
succeed only In obtaining a colorless and limpid 
liquid, which remains entirely unall'ected by the 
most sudden and sever03 atmospheric changes. Can 
you give any probable solution for my failure ?  
A .  You have employed either too much ot the sol· 
vents or else your alcohol was not of th� desired 
strength. We have constructed several of these 
Instruments according to the recipe given, and 
have had no difficulty. 

(8) A. A. H. says : I bought a bottle 0 
clock 011 : and having a small perfumery bottle 
with a ground glass stopper, I poured the 011 Into 
It. I suppose the bottle was not washed clean, for 
It turned the 011 to the color of soapsuds. What 
can I do to the 011 to purify It ? A., This was prob
ably due to the ammonia usually present in these 
peri'umes. Treat with a little ot! of vitriol, decant 
011' the 011, and then wash with clean water. 

(9) F. F. a8ks : 1. What is the best method 
of raising the poppy, and bow is tbe opium ex
tracted from It ? A. Opium Is the dried juice ob
tained from the unripe capsules of the white pop
p, (papaver 8omniferum). For properties, etc., see 
Pereira's " Materia Medica," also an extensive 
article by Dr. Eatwell In Pharmauutical Journal, 
1852, London, England. 2. Will It flourish In Cen
tral Illinois ? A. We conBider it very doubtful. 

( 1 0) B. C. S. asks : How can an oval cylin
der be turned in a common Iron latbe ? A. By 
putting on a cam to move the slide rest in and 
out at every revolution of tbe lathe. 

(11 )  J. says : I am building a sheet iron cir
cular tank about 8 feet In diameter and 5 feet deep, 
and I wish to know how great Is tbe tensile strain 
that tends to tear apart any portion of tbe lowest 
12 Inches of tbe sides. If there is no question of 
resolution of forces, I make out that this strip ]2 
Incbes wide bas to bear a tensile strain of 3 to 4 
tuns, which seems hlgb. A. The pressure will be 
36 times tbe weight of a cubic foot of the liquid 
In the tank. 

.(12) E. F. says : I !tm very much troubled 
with my hands becoming very rough from con
stant use of copperas water. Can you suggest a 
remedy ? A. You may avoid this by wearing a 
pair of india rubber gloves, so as to avoid contact 
with the Iron solUtion. Use a little good glycerin 
or glycerin soap as a remedy. 

(13) A. F. O. asks . 1. W hat book must I 
consult In order to obtain the most exbaust,ive in
formation concerning the practical details for 
compensating the pendulum ? A. You will find 
the principal forms of compensating pendulums 
described In any good text book of physics. We 
do not know of any special treatise on tbe sub
ject. 2. In a recent publication a pendulum is de
scribed in the following words : " A  wooden rod, 
dried and varnished, carrying at its lower end (by 
way of bob) a hollow leaden cylinder. If the rod 
be about !6 lncbes long,and the cylinder 14 inches, 
It will vibrate nearly In seconds. " Do you call 
tbat a good pendulum? A. It would answer for 
ordinary purposes. 3. What should be the diam
eter and weight of the leaden cylinder? A. The 
c�lInder should weigh from 8 to 10 1bs. 

(14) C. M. B. Asks : At what speed should 
an ordinary wood-turning lathe run ? A. At about 
700 feet & minute. 

(15) J. P. says : We wish to run a shaft at 
6C revolutions per minute. On the shaft Is a cam 
that strikes a plunger, which can be driven for
ward only by great force. We bave on same sbaft 
also a balance wheel weighing 2,100 Ibs., with a di
ameter of 52 Incbes and face of 6� Inches. We 
belt from a 24 Inch pulley on a coUnter to this bal
ance wheel, the balance wheel being the driver, 
Can we gain more power or momentum by put
ting a 30 Inch pulley on the shatt at the side of tbe 
balance wheel, and belting on to the 30 Inch pulley 
Instead of the balance wheel ? In either case, the 
speed of the balance wheel would be 60 revolu
tions per minute. A. We do not Imagine that 
much advantage would result from the change. 

(16) C. B. H. says : A friend and myself are 
discussing how to give a locomotive her full speed. 
I claim tbat, to do so, It would be necessary to 
throw her lever back to the farthest notch and 
open ber throttle In the same proportion ; but he 
says we ought to place her lever on the first notch 
011' the center, and leave the throttle open. Which 
Is right ? A. You are. 

(17) C. R. says : In your issue of October 
�, you say : " Experiment has shown tbat the vel
ocity of the sbell whenlt leaves the mouth of the 
cannon Is about 1,300 feet per second. The hlgbt 
from wbich the prOjectile would have to fall to ac
quire this velocity Is 26,600 feet. Consequently 
tbe wvrk actually done by the powder Is equlli to 
219,000 foot pounds. Will you give the formula by 
which tbis result Is attained ? A. It Is the product 
of tke weight of the ball multiplied by the hlght 
due to tbe velocity. 

Wbat pressure per square incb is necessary to 
press separate pieces of ice into one homogeneous 
mass, wblch sball display no joints ? A. At ordI
nary temperatures, a very conBiderable pressure, 
more than can be applied without special appara
tus, Is necessary. 

What Is a calory ? A. It Is the amount of heat re
quired to raise the temperature of 2'2 lbs. of dis
tilled water from 39'20 to 410 Fah. 

( 18) J. E. asks : Is there a process for uni
ting wrought Iron wltb cast iron ? A. We know of 
none. 

(19) J. E. S. says : 1. We are building a 
steamer, 22 feet long, 5 feet Wide, and 3 feet deep. 
Will an engine with a cylinder 6x3 Inches have 
power enough to run It? A. The engine will an
swer very well. 2. What size of upright boiler 
will It take ? A. Make a vertical boiler 30 Inches 
In diameter and 4 feet b1gh. 3. Will a three foot 
wheel, placed In the middle of the boat and hav
Ing a six incb dip, be large enough ? A. Yes, 
4. At what speed could we run her ? A. Probably 
4 or 5 miles per hour. 5. What pressure would the 
boiler stand ? A. About 1� Ibs. 

(20) H. P.  M. asks : What is the best meth
od of hardening malleable Iron ? A.See "Wrinkles 
and Recipes," publlsbed by H. N. Munn, at this 
office. 

(21) C. R. C. says : A pane of window glass 
may be cut Into pieces by being rubbed by a small 
portion of the white ash obtained from the I&'nl-
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tlon of certain woods In contact with air. The 
ash Is to be placed on the glaBS and briskly rubbed 
over It with a flat piece of wood. Are the cutting 
particles crystallized carbon, and can they be util
Ized ? A. When plants, etc., are burned, a portion 
of the silicic acid (sand) and soda, lime, or potash 
become fluxed together by the heat to form min
ute particles of hard glass. 

(22) S. G. P. asks : Does a feed tank to a 
steam boiler need stay bolts in the heads, to carry 
with safety 100 Ibs. to tbe square Inch ? It Is made 
of � Inch Iron, and Is 24 Inches in diameter and 40 
inches long, singly riveted. A. It would be better 
to stay the heads. 

(23) T. H. asks : Should a pulley with 
curved arms be so put on the shaft that the work
ing strain tends to straighten the arms, or the re
verse ? A. The former. 2. When the arms have 
two curves, should the pulley be put on so that the 
working strain tends to straighten the part of the 
arm next tbe hub or tbat next tbe rim ? A. The 
former is best. 

I want to make a model that will require a con
siderable number of very small, thin castings. 
Can you tell me of a composition that will flow 
quite freely at a not very high temperature, will 
be about as strong as ordinary brass, and will file, 
drill, tap, etc., comfortably ? A. You describe the 
properties of good brass. 

Can you tell me of any eaBily got and easily ap
plied solvent for borax, to clean It 011' work 
wbere It has been used as a flux for brazing ? A. 
Itis best to scrape or file the joint. 

(24) J. S. asks :  What thickness of cast iron 
should a hollow globe of 18 Inches diameter be, to 
sustain a steam pressure of 120 Ibs. to tbe square 
Inch ? A. About � Inch. 

(25) S. & H. G. P. pay : We are using a 40 
horse power tubular boiler, for the purpose of 
pumping 011 wells. Four wells are worked by tbe 
boiler. One steam line (1� Inch pipe) extends u p  
a bill to a well 1,150 feet from the boiler. Another 
Hne (2 inch pipe) extends in anotber direction, on 
almost level ground, to a well 1,078 feet from the 
boiler. A nOlber well Is 300 feet from tbe boiler 
on the 2 incn pipe, both engines takl1lll steam from 
the same line. The fourth well is near the boiler 
house, and tbe engine (In the boller bouse) sup
plies the boiler WIth water. We use about 2,700 
gallons of water every 24 hours. We carry 100 Ibs. 
steam pressure, and run our engines 55 rcvolutions 
per minute. Our steam pipes are laid In 8 Inch 
square boxes, packed with sawdust, and are tight. 
The connections with the engines and the safety 
valve are also tight, so tbat there Is no escape of 
steam except tbrough tbe several engines, which 
are In ordinary good working order. We use for 
fuel principally natural gas from tbe wells; but 
at times the flow of gas Is not SUfficient, and we 
have to use some bituminous coal. Now W. W. S. 
claims that, If we reduce the pressure In the boiler 
to 40 Ibs., it would not take so much water nor so 
much fuel to do tbe same amount of work. J 
claim that it would take more water (because we 
would not work our steam so dry as at present) 
and consequently more fuel, as we should have an 
increased amount of water to heat. Which Is 
right ? A. Your consumption of steam and of wa
ter will, In proportion to the work done, be more 
economical at the higher pressure. 

(26) C. R. says :  There is a pipe, 2 inches in 
diameter InBide and about 800 feet long, with 4 or 5 

feet fall. The water will run for 4 or 5 days and 
then stop Tbere Is no leak in tbe pipe. Wbat Is 
tbe cause ? Is it not the friction on the Inside of 
the pipe ? A. Probably air collects at a high 
point. 

(27) J. C. P. H. says, in reply to a corres
pondent wbo asked if there was a gain In power In 
having the area of the sails of a windmill equal to 
the whole area of the Circle, over the old style of 
4 salls : You answered : No. In a tecbnlcal point 
of view you are correct ; but I hardiy think you 
mean to state that tbe full leverage area of any 
given diameter does not contain more power than 
the same diameter or area, only balf or quarter 
filled wltb leverage area or wind surface. Do you 
so mean, and upon wbat principle Is the statement 
based ? A. If a wlndmlli could utilize all tbe 
power In a cylinder of wind with a diameter 
equal to that of the sails, of course It would be 
well to give tbe salis the greatest area possible. 
As this is not practicable, however, it Is easy to see 
tbat therewlll be an area which is best for any 
given case. This area might posBibly be determined 
by analysis ; but It is generally fixed by exp�rI
ment. 

(28) M. A. asks :  1. W hen was power first 
obtained from electricity ? A. Page's magneto
electric engine, described In Silliman's Journal, 
vol. XX, 1831, was probably one of the first con
structed In this country. 2. Which Is the best di
rection In wblch to cover magnets with wire ? A. 
Dr. Joule's very powerful electro-magnets were 
wound In the direction of tbelr length. 

(29) W. L. P. asks : Is there any difference 
bet�een one Inch square and one square inch ? 
A. No. 

(30) M. A. G. says : We desire to put a 
ligbtnlng rod upon a church spire, 120 feet high. 
About 12 feet of thetop Is a galvanized Iron finIal, 
wblch terminates In a point covered with gold 
leaf. Would you advise us to carry tbe rod above 
the finial, or would it be better attached to it, so 
that the finial will cor:stitute a part of the rod ? 
If the latter Is the best plan, how would you at
tach tbe rod to the galvanized iron ? Would It be 
well to Blmply put the rod around one of the 
walsts of the finial ? A. Tbe rod should be at
tacbed to the base of the finial by a firmly soldered 
and riveted joint, so as practically to make an un
broken connection. All joints In tbe rod should 
be firmly soldered and secured agalnst separation. 
If the soil is dry, you will need a large amount of 
conducting material placed underground In con
nection with the rod. See p. 400, vol. 33. 
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COIIlllJNICATJON8 RECEIVED. (31) J. W. P. asks : Is there anything that 

may be added to collodion for ferrotype plates, 
that will make It hard enough to stand a brush af
ter the picture Is taken ? A. There Is no foreign 
matter that can be added before the picture Is 
made ; but a collodion made of long fiber cotton, 
with an excess of ether, will usually answer best. 
If this will not do, fiow the plate while wet (after 
the picture Is taken) with dilute albumen or gum 
arabic. 

Site side, containing the carbon, with pounded 
Coke, after which the metal partition is withdrawn 
and a thin layer of sand spread over all. The ex
citing fluid Is contained in an inverted jar over 
the battery; another jar beneath catches the liquid 
after It has plU!sed through the sand and coke. 
Take 15 paris, by weight, of water, 1 of bichro
mate of potash, � of sulphide of mercury, and 2 
of sulphuric acid, to form the solution. 

minals of each coil connected as shown. Now, If 
if we connect one pole of the battery at -,and the 
other at +, the current will divide, one half PIlSS 
ing through each coil in the same direction, pro-

The Editor of tne 8cIENTII!'IO AMERIOAN a� 
Imowledges, with much pleasure, the receipt of 
original papers and contributions upon the follow
Ing subjects : 

(32) 1. O. A. says : I am straining my eyes 
by working in white wood and reading by lamp
light. I want to use spectacles, but I am told that 
if I once use them I must always use Ihem. Is 
this so ? A. Spectacles of the proper kind may be 
used to a8Sist the eyes to see Indistinct objects; but 
if there Is not light enough to see well without 
them, their use would certainly be injurious. 

On the Etheric Force. By W. E S. 
On the Yellows in Peaches. By P. H. F. 
On a Hydro-Pneumatic Puzzle. By C. K. 
On Diphtheria. By J. P. 
On a Boiler Explosion. By T. E. K. 
On the SCIENTIFIC AMERICAN. By S.  S. B. 
On the Laws of Proportion. By I. H. H. & S. 
On Carbonic Acid as a Preservative. By C.W.S 
On Heating Cars. Dy G. W. P. 
On Layiug Out a Square. By J. M. D. 
On Gravit.y and Matter. By W. I. L. 

\lBO Inquiries and ans'wers from the following : 
P. G. G. N.-A. M. J.-S. D. S .-F . E. B.-W. C.
J.  A.-W. E .  D . -N . E . -C . T .  W.-J. B .  E .-R. P . 
G .  B. R.-J. G.  S.-W. C. 

HINTS TO CORRESPONDENTS. 

(33) A. E. asks : How can I make a good 
washlng fiuld ? A. Make a strong solution of wash
Ing soda, and render It callstic by the a�dltion of 
quicklime. 

(34) W. C. asks : How can I cement emery 
together? A. Use the best glue. 

\35) L. J. T. asks : How can I make a good 
baking powder ? A. Take tartaric acid 5 parts, 
sesqulcarbonate of soda 8 paris, and potato fiour 
16 parts. Dry them perfectly, mix, pass through a 
sieve, and keep free from moisture. 

(44) K. asks : 1. What is the best sized cell 
to use for a battery to produce the electric 
light ? A. With an equal number of cells, the 
larger of two sizes gives the most heat and light. 
2. In amalgamating zincs with mercury, will it do 
to immerse the zincs in mercnry, or would this 
give them too much mercur) ? A. It is usual, af
ter the zincs have been properly cleaned, to place 
them in· a shallo w dish and pour the mercury over 
them with a spoon. They should be carefuily 
brushed afterwards to remove the excess of mer
cury. 8. How long should the nitric acid last in 
the Grove battery ? Why does the current be
come so weak when the nitric acid becomes 
weak ? A. That depends upon the intenSity of 
chemical action. With a given quantity of acid, 
zinc, etc., a certain definite quantity of electriCity 
will be evolved. This we may obtain In a longer 
or shorter time by making the resistance of the 
circuit iarge or small; If it Is very small the bat
tery becomes perceptibly weakened in a very 
short time. 4. Does not the current depend en
tirely upon the decomposition of the zinc?  A. The 
current is the resultant of all the chemical actions 
which take place In the battery. 5. As platinum 
is a very poor conductor, is not the current weak
ened when passing through the platinum strips 
from the nitric acid to the zin c ?  Sometimes the 
strips become so hot as to almosl boll the acid in 
the battery. A. Anything that adds resistance to 
the circuit necessarily reduces the current pro
portionately. 

Correspondents whose inquiries fall to appear 
should repeat them. If not then published, they 
may conclude that, for good reasons, the Editor 
declines them. The address of the writer should 
Illways be given. 

(36) J. E. J. asks : Has it ever been ex
plained how the common turkey buzzard is able to 
mount up without flapping his wings ? A. We 
think not. See p. 292, vol. 32. 

1. When will Saturn and Mars be in conjunction 
again ? A. About � o'clock A. M., July 28, 1877. 
2. Would an achromatic spyglass of 50 powers be 
of any use for astronomical observation ? Would 
it enable a novice to discern Jupiter's moons and 
Saturn's ring8 ? Would it show the globular form 
of any of the planels ? A. If you have a spy
glass which will give you good definition with a 
power of 50, you can see ali you speak of and a 
good deal more. 

1. What is the proper name of the gas generated 
by burning bituminous coal ? A. The larger part 
is carburetted hydrogen ; carbonic oxide and car 
bonlc acid gas are also present. 2. Is it poisonous ) 

(45 ) P D. S. asks : Is there anything that 
will destroy the attraction of a magnet when 
placed between it and steel ? A • No ; but the at
traction may be partially neutralized by interpos· 
ing a heavy piece of Iron. 

ducing at a a two north poles. If we change the 
connections of the battery, reversing the current, 
both cores at a a will become south pole�, and in 
both cases B will be a consequent point. Fig. 2 
represents similar cores, but so coiled In one con
tinuous line that the current shall flow around 
both cores in the same direction. When connec
ted with the poles of the battery as shown, both 
poles will be of similar name, say north; and i f  
the connections are changed, both poles will be 
alike but opposite to those last named, and in both 
cases B' will be a consequent point. Fig. 3 repre
sents similar cores, but so coiled that the current 
shall flow around each core in opposite directions. 
This will produce one north and one south pole, 
and a neutral point at B". Fig. 4 represents a 
straight bar magnet with each end colled in oppo
site directions; when connected with the poles of 
the battery, both cnds of the cores will show simi
lar polarity, while the center will be a consequent 
point. In order to understand how these eft'ecls 
are produced, I think it is only necessary to refer 
to the electric force clrculativg around a wire 
through which a current is passinll', and to state 
that the direction of this force or influence is due 
to the direction of the current in the wire. To 
show this in the most simple form,place a galvano
meter needle over a wire through which an electric 
current Is paSSing, and the needle will be defiected 
in one definite direction ; now place the needle 
under the wire, and it will be deflected In the op
posite direction. Now confine the needle in the 
direction opposite to that in which the current 
defiects it, and its polarltyw!ll soon be reversed by 
the action of the current. 

A. Yes, slightly. 

( 37) J. H .  asks :  1. How do engravers lay 
the design on the plate before they commence the 
operation of eBgraving ?  A. They coat the plate 
with a thin layer of whitening in water, and then 
use a red transfer paper, tracing the design with a 
steel point. 2. In drawing the engraving tool over 
the face of a copper plate, will it not leave a rough 
or feather edge ? A, Not if the copper is of the 
right quality, and the tool is sharp and in the hand 
of a qualified operator. 

(38) J. R. C. asks : Can you give me the 
meaning and derivation of the word terra cotta , 
A. Te;rra cotta (Italian) means " baked earth," and 
is the name for ware made of a paste of white 
clay, fine &and, and pulverized broken crockery, 
slowly dried, and baked to hardness. 

(39) T. T. Y. asks : 1. W hat are quaterni
ons ? A. " A quaternion is the quotient of two 
divided right lines in spacc, considered as depend
ing OIl a system of four geometrical elements, and 
as expressible by an algebraical symbol of quadri
nomial form."-Sir WiUiam R. Hamiltan. 2. Where 
can I find analvsis of them ? A. See three admir
able letters of the above-named author. You may 
flnd them in Nichol's " Cyclopredia of the Physi
cal Sciences." We do not know the publication 
you mention. 

(40) J. G. S. asks : Can you give a good 
cure fOl: cracks in the skin of hands ? Tbe points 
of my fingers and thumbs are badly cracked, and 
although kept as clean as possible, glycerin being 
applied, thev will not heal. A. Try spermaceti 
ointment. 

(41) W. B . H. asks ; Please give me a re
cipe for making oil paste shoe blacking for shoes· 
A. Take Ivory black 16 paris, treacle 8 pRrls, oil of 
vitriol � parts, diluted with water 2 parts, 011 2 
parts, gum arabic 1 part, soft water (for final dlln
tion) M parts. Mix well. 

(42) Z. Q. Z .  asks : What substance is best 
to use on the back of postage stamps, edges of en
velopes, etc., to make them adhesive ? A. Try a 
solution of gum dextrin (see p. 251, vol. 29) with a 
little refined sugar In It to prevent the paper from 
curling up when dry. 

(43) K. says : When throwing the spec
tru m of vaporized metals on the screen, is it 
usual or best to use the condenser, as in the 
magic lantern, besides the focussing or condensing 
lens on the stand just before the prisms ? A. Yes. 
Place the condensing lens between the lantern 
and prisms. 

1. W\1l there be any disadvantage in mak
ing up a battery of 12 one gallon Bunsen cups 
and � one quart G rove cups ? Is there any loss of 
tension or quantity bv uniting Bunsen's and 
Grove's In the same circuit ? A. No, unless the 
resistance of the circuit outside of the battery is 
very small. In the latter case the 12 one gallon 
cups alone will give tbe stronger current. [f the 
external resistance of the circuit Is of any consid
erable magnitude, the best eft'ect will be obtained 
by uniting all the cells in series. The latter com
bination always gives the highest tension or po
tential. 2. Please give full iustructlons for setting 
up the Chutaux battery; mentioned 1D your paper 
of May 22, 1875. A. There are several modifica· 
tions of the Chutaux battery, one form is made as 
follows : A glass or stoneware jar is perfarated at 
the bottom, and an inverted saucer placed over 
the hole. Single plates of zinc and carbon are 
then arranged on opposite sides of the jar, and a 
sheet of tin or other thin metal placed in the mid
dle (between the zinc and carbon). The side con
aining the zinc plate is filled with sand, the oppo-

(46) N. S. asks : 1. Should all spirals, for 
lifting electromagnets, induction machines, mag· 
neto-electrlc machines, relays, and sonnders, be 
insulated and wound on bobbins ? A. All wires 
for electro-magnets, etc., should be insulated ; es
pecial care must be taken in this particular for 
secondary coils of Induction machines. When the 
electro· magnet Is small, it Is often covered with 
paper, IUId the wire then wound on the core it
self. 2. If I should wind flat spirals by commenc
ing at one end of the bobbin, and wind a single 
fiat spiral of the requisite diameter, then drop 
down to the shaft of the bobbin, the wire remain
ing unbroken, and then wind an'lther fiat spiral, 
and so on till the bobbin is tuled, will I have a 
good secondary for an mductlon coil, If I inSUlate 
properly between the coils? Or If I take a piece 
of insulated wire, commence at ils middle, and 
wind both ways with opposite en ds, and so wind 
the flat spirals, and continue each way from center 
of bobbin toward the ends till filloo, will this be 
equally good ? Which is the best of these two ? 
A. For medium sized coils,it Is better to dividl> the 
bobbin In two parts. Then place it In a lathe, put 
one end of the wire through the dividing disk, and 
wind back and forth continuously until one end of 
the bobbin is full. Turn the bobbin end for end, 
connect with the finished coil by the wire passing 
through the dividing disk, and wind as before [or 
the second coil. 

(47) A. S. F. asks : 1. Does it make any dif
ference in the power or the wear of a horizontal 
engine whether it runs over or under ? A. No. 
�. Is a speed of 125 revolutions per minute too fast 
for an engine of 14 inches diameter of cylinder, 
and U Inches stroke of piston, said engine being 
well and carefully constructed with a view to 
such speed? Band wheel is 8 feet in diameter and 
of 18 inches face, and weighs about 8,600 lbs. A. 
No. 8. Is it entirely safe to run a line shaft, of � 
or 2%: tnches diameter and 1� feet long, receiving 
the power of a 70 horse power engine at one end, 
and carrying pulleys as large as 42 Inches diame
ter and of 16 Ie ches face, at a speed of 800 revolu
tions per minute, such shaft being flrst class in all 
respects and carefully put up ? A. Y es. �. Would 
it be safe to use 20 horae power from such shaft, at 
the farther end from the engine ? A. Yes, If Its 
bearings are not too far apart. 

(48) J. C. says : There is a pump in a well 
85 feet deep ; the pump is situated 65 feet helow 
the surface (20 feet from the bottom of the well). 
The pipe above the cylinder is 65 feet long and 1� 
inches in dilimeter. The cylinder of the pump is 
2� inches In diameter, and the length of the stroke 
of the plunger Is 6 Inches. The pump will pump 
water, but it Is very hard to work it. The plunger 
makes � stroke..� a minute and is worked by a 
crank. Is the'pipe containing the pump rod large 
enough to take the quantity of water as fast as it 
is pumped ? A friend says the pipe is large enough, 
but that the plunger should make a larger number 
of strokes ; and If it does thiS, he thinks it WIll 
work more eaSily. A. Your pipes, especially the 
suction pipe, wOlild enable the pump to work more 
easily if they were a little larger in diameter. 

(49 ) T. �. S. says : How can I quarter the 
driving wheels or a locomotive ? A. What sort 
of quartering do you mean ? 

(50) J. B. F. says : In a recent issue, you 
state to a corre�pondent that you know no way of 
prodUCing Simultaneously In an electromagnet two 
north or two south poles. I send you herewith a 
sketch, showing several waysin which this may be 
done, as It may interest those of your readers who 
are experimenting in electro-magnetism. Flg. 1 
represents the cores of an ordinary electro-mag
net, colled in the usual manner, but With the ter-

(51) A. S C. says : W F. C. deserves credit 
for coming forward to support the theory which 
allows an ice boat to travel faster than the wind 
which drives it, but his diagram carnes a confuta
tion upon its face. He says that, with the sail set 
to an angle of 45°, the bolt, which represents the di
rection of the wind but not its foree, if pushed 
through an interval of l inch, will cause the vessel 
to move forward a like amount. True ; but then 
again he says : Make the angle of the sail 2�0 in
stead of 45°, and the space passed through by the 
boat will be double that passed through by the 
bolt or wind. This result would be equally true 
with the first, had he not neglected to state that 
four times the speed or force of the wind was ne
cessary for its accomplishment in the same time. 
Does he SUppOSIi that the wind, at a known press
ure, after doing its full duty in driving the vessel 
at a certain rate, can be made to double that duty 
by increasing its resistance twofold, which he 
does by lessening the angle of the sail one half? If 
that were true, what is to prevent his attaining, by 
diminishing the angle sufficiently, a speed infinite
ly greater than the wind ? This theory of a boat's 
traveling faster than the wind should, l ike its 
twin sister " negative slip," be relegated to the 
shades. 

(52) E. D. C. says, in answer to a query as 
to why the railway gage of � feet 8� inches was 
adopted : My book of refer.mce says that the gage 
was originally 5 feet, and the flange of the wheel 
was on the outside. 1?hat not workmg satisfac
torily, the flange was changed to the inSide, which 
makes the measurement 4 feet 8� inches. 

MINERALS, BTC.-Specimens have been reo 
ceived from the following correspondents,and 
examined, with the results stated : 

E. W. P.-They are scales of mlca.-C. W. D.
Both contain pyrites. By exposure to the air, 
some of the pyrites has been eonverted into sul
phate of Iron.-W. J. S.-The glistening powder is 
sulphuret of iron ; the black is hornblende. Nei
ther is valuable.-J. K. S.-It Is fibrous steatite or 
soapstone.-G. P.-No. 1 is quartzite. No. 6 is fer
ruginous quartz. We do not find the other speci
mens spoken of In your letter.-T. H. A.-The 
amount of substance was too small for chemical 
examination. Try aniline red, or madder red, or 
red lead. 

Enquiries relating to patents, or to the patenta
l)ilIty of inventions, aSsignments, etc., will not be 
�ublished here. All such questions, when Initials 
mly are given, are thrown Into the waste basket, 
as it would fill half of our paper to print them all; 
but we generally take pleasure In answering briefly 
by mail, if the writer's address is given. 

Hundreds of Inquiries analogous to the follOwing 
are sen t :  " Who .ells Portland cement? Whose is 
the best shingle-splitting machine ? Who sells col· 
lections of minerals ? Who sells machiner) for 
makingschool siates ? Who makes pap!er ml1£hU 
Why do not the make1'!l of the sand blast apparatus 
ad vertlie in the SCIENTIFIC A MERICAN ? Whose 
is the best tile-making machine? Who sells the 
best photographic lenses�"..iIAll such personal In· 
quirles are prtnted, as will be observed, In toe col
umn of " Bustness and Personal," which is spe
clallv set apart for that purpose, subject to the 
chal'Jl'e mentioned at the head of that column. 
�Jmost any desired information can in this way 
be expeditiously obtained. 

[O F F I C I A L . ]  

I N DEX OF I NVENTIONS 
FOR WHIOH 

Letter. Patent of the United State. were 
Granted 1n the Week Endlnl[ 

December 7. 1876. 
AND EACH BEARING THAT DATE. 

[Those marked (r) are reissued paunts . l  

Addlng machlne, D .  L .  R .  Butt . . . . . . . . . . . . . . . . . . . 170,708 

Alarm, burglar, A. A. Budd . . . . . . . . . . . . . . . . . . .  170,705 

Alarm. burglar, H. A. Sherman . . . . . . . . . . . . . . . . . . . . 170,905 
Animals In giving birth , aiding, W. Dulin . . . . . . . .  170.827 

Auger. earth , M. and T. R .  Way. . . .  . .  . . . . . . . .  170,790 

Bag, knitted, J .  D. Culp (r) . . . . . . . . . . . . . . . . . . . . . .  6 .779 
BaggaA:e seal. J. S. Crary . . . . . . . . . . . . . . . . . . . . . . . . . .  170,822 

Barrel, L. E. Sunderland . . . . . . . . . . . . . . . . . . . . . . . . . .  1 70,914 

Barrel-poll.hlng machine, H. S.  Smith . . . . . . . . . . . 170,908 

Barrel·ahaplng machine, H. S. Smitb . . . . . . . . . . . . . .  170,909 

Basket, Melnlkhelm and Cha.e . . . . . . . . . . . . . . . . . . .  170,755 

Bath tub .eat, J. W. Nye . . . . . . . . . . . . . . . . . . . . . . .  170,762 

Bath waste valvc, W. S. Carr . . . . . . . . . . . . . . . . . . . . . .  170,709 
Battery, &alvanlc, R. M. Lockwood . . . . . . . . . . . . . . . .  170,864 

Bearing., lining for machine, Lathrop and Weber 170,747 

Bed bottom . •  prlng, E. Barton . . . . . . . . . . . . . . . . . . . .  170,805 

Bed lounge, D. J. Powers. . . . . .  . . . . . . . . . . . . .  . . . .  170,687 

Bedstead , invalld, J .  Crosby (r) . . . . . . . . . . . . . . . .  6,790 

Bed.tead, sofa, G. J. Henkel.. . . . . . . . .  . .  . . .  _ . . .  170,853 

Bed.tead, sofa, G. N. Seidler . . . . . . . . . . . . . . . . . . . . . . .  170,777 

Bee hive, E Arm.troDg . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 170,698 

Bird cage, G. Gunther . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 1 70 847 

Bird cage, C .  F. Holden . . . . . . . . . . . . . . . . . . . . . . . . . . .  170,671 

Bird cage, hanging, G. W. Fuller . . . . . . . . . . . . . . . . . .  170,845 

Boat·detachlng apparatus, J. Patter.on . . . . . . . . . . . 170,�92 

Boller Injector, steam, W. T. Me •• lnger . . . . . . . . .  170,756 

Boot·poll.hln� machine, Place and Cnnningham. 170,766 

Boot rubber, J. Plenovl. . . . . . . . . . . .  . .  . . . . . . . . . . 170,767 
Boxe., machine for making, E. Jams . . . . . . . . . . . . . . 170,859 

Boxe., making cu.hlon. for, B. S. Dennl.on (r) . 6 , 780 
Brace, back and shoulder, H. R. Allen . . . . . . . . . . . .  170.655 

Brace, hlp and thigh, H. R. Allen . . . . . . . . . . . . . . . . . .  170,656 
Brick dryer, E .  F. Andrew.. . . . . . . . . . . . . . . .  . . . .  170.928 

Brick machine, Mitchell and Kennedy . . . . . . . . . . . .  170,879 

Brick machine, A. Morand . . . . . . . . . . . . . . . . . . . . . . . .  170.761 

Buckle, A. Dyke . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 170,SSI 

Bung funnel, J. Buck (r) . . . . . . . . . . . . . . . . . . . . . . . . . . .  7, '784 
Bu.tle, A. Carter . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 170,710 

Butter carrier, B. F . Robert .. . . . . . . . . . . . . . . . . . . . . .  170,770 

Can, paint. M. Bray • • • • • • • • • • • • • • • • . . • • • • • • • • • . . •  170,708 

Can-.eamlng machine, W. J. Gordon . . . . . . . . . . . . .  170,72'1 

Con .pout, oil, D. G. Du.tln . . . . . . . . . . . .  . . . . .  . .  .. 170,718 

Cane gun, C. Mel.ye. . . . . . . . . . . . . . . . . . .  . . . . . . . . . . . . 170,684 
Car axle box washer, C, H. Brown . . . . . . . . . . . . . . . . .  170.811 

Car axle wasner, W. H. Fltz Gerald . . . . . . . . . . . . . . .  170 , 8S8  

Car eoupllng, J .  T .  A.  Lewis . . . . . . . . . . . . . . . . . . . . . .  170,748 
Car for one rail railroad •. R. Stone . . . . . . . . . . . .  170,692 

Car ventilation, G. H .  Storey . . . . . . . . . . . . . . . . . . . . . .  170,788 
Car wheels, ca.tlng, W. Wilmington . . . . . . . . . . . . . .  170,925 
Carding engine feed, J. G. Freeman . . . . . . . . . . . . . .  170,842 

Carding machine feed, J. J. Dewey . . . . . . . . .  _ . . . . .  170,825 

Carriage axl •• , collar. on, J. Krllch . . . . . . . . . . . . . . .  170,744 
Carriage bow., setting, J. H. McClymond • . . . . . . .  170.875 

Carriage wheel. S. W. Ludlow . . . . . . . . . . . . . . . . . . . .  170,686 

Cartridge primer, W. S. Smoot . . . . . . _ . . . . . . . . . . . .  170,780 

Cartridge sheU., heading. Sall.bury and Wells . . .  170,772 

Chandelier. J. Matthew . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  170,872 
Churn, reCiprocating, W. McKinley . . . . . . . . . . . . . .  170,877 

Cigar, M. Rosenthal . . . . . . .  . .  . . . . . . . . .  _ . . . . . . . . .  170,901 
Cigarette mouth piece. D. Marquis . . . . . . . . . . . . . . . . 170.752 

Clay pulverizing machine, J. N. Kerper . . . . . . . . . .  f70.74� 

CleanlBg compound, McGugln 01 al . . . . . . . . . . . . . . . .  170, 682 

Clevis, J. G .  Miller . . . . . . . . . . . . . . . . . . . .  _ . . . . . . . . . . .  170 ,768 
Clothes dryer, H. J .  Brown . . . . . . . . . . . . . . . . . . . . . . . .  170,812 

Clothes line prop, C .  C. Schwaner . . . . . . . . . . . . . . . . .  170,775 

Coal chute, porta ole , R. R. Hoope . . . . . . . . . . . . . . . . .  170,856 

Coal 011 motor, F. Biirger . . . . . . . . . . . . . . . . . . . . . . . . 170,818 

Cooking uten.Il, A. Vlehmeyer . . . . . . . . . . . . . . . . . . . .  170,921 
Coolers, etc . , stand tor water. W. L. McDowell . . 170,876 

Corn drill, J. R. S. B. and G. W. Rude . . . . . . . . . .  170,902 

Corn .heller feed belt etc., W. R. Quarto .. . . . . . .  170,89'7 
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Corn uncoverer, H .  H. G ilchrist • • . • . . . . • • • • • . • • •  170,726 
Cmton gins, power for, L. B. Stith . . . . . . . . . • • • • • • •  170,782 
Cotton openers, beaters for, R. Kitson . . • . . • . . . . •  170,675 
Countershaft, W. Frech • . . . . . . . . . . . . . • . • • . • • • • . . • .  170,667 

Cultivator, E. D. Moore . . • • • . . . . . . . . . . • . . . • . . • • • • . . .  170 ,882 
Cultlvat.or, rotary spade, D .  W. Brodnax Sr . . . . .  170,661 
Curry combs, C. A .  Hotchkiss . . .  170,788, 734, 736, 136, 857 
Curry comb, C. W. Saladee (r) . . . . . . . . . . . . . . . . . . . . .  6 ,788 
Curtain fastener, T. E. King . . . . . . . . • . • . . . . . . . . . . • •  170 ,674 
Curtain roller bracket, H. L. Judd . . . . . . . . . . . . . • • •  170,740 
Cuspadore, J. B. Connolly . . . . . . . . . . . . . . • • • . . . . . . • . •  170 ,8 19 
Cuspadore, J. C .  Moore . . . . . . . . . • • . . . . . . . . . • • . . . . • • •  170,883 
DemiJohn, D. H. Shourds . • • • . . . . • . • • . . . . . . . . . . . . . •  170,906 
Dental plates, disks to, Q. A. Scott . . • . . . . . . . . . • • • •  170,776 

Devaporlzlng apparatus, L. K. Fuller . . . • • • • • . . . . •  170 . 844 

Dish wa.her, M. E .  Whlte.ld . . . . . . . . . . . . . . . . . . . . . .  170,923 
Door spring, W. H. Myers . . . . . . . . . . . . . . . . . . . . . . . . .  1'7<1, 887 
Drop light, H. M. Shouls . . . . . . . . . . . . . . . . . . . . . . . . . . .  170,779 
Drying apparatus, A. Wilder . . . . . . . . . . . . . . . . . . . . . . .  170 ,924 
Egg., .ubstltute for, J. A. GrUHn . . . . . . . . . . . . . . . . . 170 , 610 
Elevator, hydraulic. T. Stebln.. . . . . . . . . . . . . . . . . . . .  170.781 
Embankments, forming, Ead. and Andrews . . . . . •  170,832 
Engine. lire. G .  E. Barker . . . . . . . . . . . . . . . . . . . . . . . . .  170, 699 
Equalizer, draft, L. F. Smith . . . . . . . . . . . . . . . . . . . . . . .  I�O, 690 
Equalizer. spring. W. Smith . . . . . . . . . . . . . . . . . . . . . . .  170 ,691 

Fan. automatic. H. Llngane . . . . . . . . . . . . . . . . . . . . .  170 .863 
Faucet. W. I •. Drownell . . . . . . . . . . . . . . . . . . . . . . . . . . . .  170, 704 

Fence, W. A. Couch . . . . . . . . . . . . . . . . • • . . . . . . . . . • • . . •  170,714 
Fence. J. Dwyer . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  170.8.'0 
Fence, T. Harding . . . . . . . . . . . . . . . . .  o • • • • • • • • • • • • • • • • •  170,850 
Fence wire. barbed, J. E .  P .. ge . . . . . . . . . . . . . . . . . . . .  170,891 

Files, stripping. J. Garland . . . . . . . . . . . . . . . . . . . . . . . . .  170,725 
Fire arm. breoch·loadlng. C. Green . . . . . . . . . . . . . . . .  '170 ,669 
Fire, extinguishing, J. H. Connelly . . . . . . . . . . . . . . .  170,820 

Fireplace heater, J. M. Atkln.on . . . . . . . . . . . . . . . . . .  170 ,801 
Flue llnlng. C. A. Freeman . . . . . . . . . . . . . . . . . . . . . . . .  170 , 841 
Fruit and egg packing box, J .  A .  Miller . . . . . . . . . .  170, 685 
Fruit ba.ket, N. L. Tuck . . . . . . . . . . . . . . . . . . . . . . . . . . .  170,920 

FrUit , preparing preser ied ,  J. F. Has.ford . . . . . .  170,700 
Fnel, molding artificial , II .Cottrell . . . . . . . . . . . . . . . .  110 , 718 

Furnace,  pllddllng, S. Caddick (r) . . . . . . . .  . . . . . . . .  6 ,778 
Furnace slag, disintegrating, C. Diebold . . . . . . . . .  170,717 
Gage, steam p"essure, J. Hurd en . . . . . . . . . . . . . . . . . . .  170,706 
Game apparatus, M .  C . Burr . . . . . . . . . . . . . . . . . . . . . . . .  170,707 
Gas apparatus, P. L. Allaire . . . . . . . . . . . . . . . . . . . . . . . .  170, 799 
Gas, generating , C. L. Vasquez . . . . . . . • • • • • • . . . . . •  170 ,788 
Gas-mixing machine , L. Lan.zweert . . . . . .  , . . . . .  170,677 
Gate,  automatic, H. S. Rinker . . . . . . . . . . . . . . . . . . . . .  170 ,899 
Glass mold, H. Franz . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  170,839 

Glasswar., remoylng blow from, W. Adams . . . . . •  170,798 
Grain conveyer shaft, H. I. ChBse et al  . . . . . . . . . . . . 170,711 
Graining plates,  frame for, H. A .  Adams . . . . . . . . . .  170 , 695 

Grate, M.  G .  Fagan . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  170,836 
Grate bar , W. C. ChUd . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  170 ,817 

Gun, cane,  C .  Melaye . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  170 ,684 
Gun carrl.ge , M. M. Franzln!. . . . . . . . . . . . . . . . . . . . .  170,840 
Hammer, dro p ,  C. Lusted . . . . . . . . . . . . . . . . . . . . . . . . . .  170 , R68 

Harness saddles, J. Maclure . . . . . . . . . . . . . . .  170,870, 170. 871 
Harness saddle . J. W. Schw8ner . . . . . . . . . . . . . . . . . .  170,774 

HalDe •• saddle,  A. Tcas . . . . . . . . . . . . . . . . . . . . . . . . . . . .  170 , 916 
Ha!vester sway bar guide, W. R. H .. ker . . . . . . . . . .  170, S04 
Hats, cOTcrlng reeds for , G. A. Sbepherd (r) . . .  6 ,782 
Hay loader . C .  M. Young . . . . . . . . . . . . . . . . . . . . . . . . . .  170 ,796 
He .. ter, feed water, N .  W .  Kirby . . . . . . . . . . . . . . . . . . .  170,743 

Heater, lIreplacc. J, N. Atkln.on . . . . . . . . . . . . . . . . . . 170 , SOI 

Heater, locomotlve feed water , W .  Hal.ted . . . . . . .  170,729 
Hlde. scourlng macb lne , C. �ose . . . . . . . . . . . . . . . . . . .  170 ,771 
Hides, tre.tlng, W .  H. Holme . . . . . . . . . . . . . . . . . . . . . .  170, 855 
Binge, D. W. Long . . . . . . . . . . . . . . . .  · . ·  . . . . . . . . . . . . . .  170,750 
Binge attacbment, strap, H .  Freeman . . . . . . . . . . . .  170,848 

Hinge, shutter, F. Beckert , Jr . . . . . . . . . . . . . . . . . . . . .  170 ,702 
Hinge , strap. J. G. Heynold . . . . . . . . . . . . . . . . . . . . . . .  170.769 
Horseshoe , N . J .  Blatherwick . . . . . . . . . . . . . . . . . . . . . .  170, 809 
Horseshoe,  A. W. Smith . . . . . . . . . . . . . . . . . . . . . .  170, 911 
Horsesboe nalis ,  finl.hlng, B. A .Wl\1s . . . . . . . . . . . . 170 , 793 

H �se and tu bing,  T. H. Dnnham . . . . . . . . . . . . . . . . . .  170, 828 
Ho.e, etc . , pre.ervlng cotton , 1'. H .  Dunh.m . . .  170, 829 
Hose , hyaraulic, S. W. Baker . . . . . . . . . . . . . . . . . . . . . .  170 ,808 
Ho>e nozzle .  1. W. McGaffey . . . . . . . . . . . . . . . . . . . . . . . . 170, ;58 

Jack, hydraulic , E. M. Dudgeon (r) . . . . . . . . . . . . . . .  · 6 ,786 
J elly cup, E .  F. Ca.h . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  170 ,815 
Journal box, . lubricating, H. E .  Smith . . . . . . . . . . . .  170,907 

Key book, J. H .  Gates . . . . . . . . . . . . . . . . . . . . . . . . . . . .  170, 668 

Key hole gnard , F .  W .  Hechmann . . . . . . . . . . . . . . . .  170,701 
Kitchen utensll . J .  C. Noble . . . . . . .  . , . . . . . . . . . . . . . . .  170, 888 

Kitchen ventliator, J .  V. Montgomery . . . . . . . . . . . . 170,880 
Ladder, lire escape,  J. A. Groshon . . . . . . . . . . . . . . . .  170,846 
Lamp, street, H: Wellington (r) . . . . . . . . . . . . . . . . . . . . 6 .789 
Lathe for spools, W. H. Landfear . . . . . . . . . . . . . . . . . .  170,861 
Lathes,  planers , drllltng machlne., J . MeLaren . .  170,688 
LIghter, au: oma.tlc gas ,  Stockwell et al . . . . . . . . . . . .  170, 91S 
LlthoRraphlc damper, H . Volrln . . . . . . . . . . . . . . . . . . . 170 , 698 

Lock, Indicator, L. R. Norman . . . . . . . . . . . . . . . . . . . .  nO,SS9 
Lock, time. S. W. HoUen (r) . . . . . . . . . . . . . . . . . . . . . . .  6 , 787 
Locomotive feed water heater, W. Halsted . . . . . . .  170,729 
Loom for weaving blind., D .  R .  Murphy . . . . . . . . . . 170,885 

Loom for piled fabriCS, Webster & Wade . . . . • . • • 170,92'l 
Loom, ribbon, P. Schwartz . . . . . . . . . . . . . . . . . . . . . . . . .  170 ,904 
Loom temple, J. C .  Thleklns . . . . . . . . . . . . . . . . . . . . . . 170,785 
Louvre , ventilating, G. Hayes . . . . . . . . . . . . . . . . . . . . . .  170,852 
Lunch pall, H. W. Schussler . . . . . . . . . . . . . . . . . . . . . .  170, 903 

Mariner' s  log. G. E .  Elliott . . . . . . . . . . . . . . . . . . . . . . . . .  170,720 
Meat rutter, G. W. Rawson . . . . . . . . . . . . . . . . . . . . . . . . .  170, 898 
Mechanlcal mo" ement , C. B. Withington . . . . . . . . .  170,927 
�Iedlcal composi tion, 1. T. Thrash . . . . . . . . . . . . . . . . .  170,918 
Motor, coal oil .  F .  Burger . . . . . . . . . . . . . . . . . . . . . . . . . .  170,818 

Mowing machine" W. C .  Dontbett . . . . . . . . . . . . . . . . .  170,685 
Oatmeal machine, H. Kruse . . . . . . . . . . . . . . . . • • • • . . . .  170 , 745 
Oil, mat for pressing, T. H. Murphy . . . . . . . . . . . . . . .  170, 886 
011 lanks, man hole " over for, W .  H. Anderson . . .  170,697 
Ore concentrator, ,J . Longmald . . . . . . . . . . . . . . . . . . . .  170,751 
Ore separator, P. O.terspey . . . . . . . . . . . . . . . . . . . . . . .  170,890 
Pannier or ;)I1stie, H. Bierlng . . . . . . . . . . . . . . . . . . . . . .  1.0,807 
Paper box, E .  W. Dennl.on , . . . . . . . . . . . . . . . . . . . . . . . .  170,664 
Paper drying machine, C .  S. Clark . . . . . . . . . . . . . . . . .  170,712 
Paper perforating machine , I' .  McAleer . . . . . . . . . . .  170,�73 
Pavement, stone, J. llcBenn . . . . . . . . . . . . . . . . . . . . . . . .  170,774 
Photo printing In fatty Inks, P. A. Despaquls . . . . .  170 ,716 
PhotographiC eye rest , S. M. Williams . . . . . . . . . . . . .  1;0,794 
Pie plate stand, A. Moody . . . . . . . . . . . . . . . . . . . . . . .  170,881 
Pitman connection ,  G. H. Earne.t . . . . . . . . . . . . . . . . .  170,666 
PI .. ltlng machlne, M .  M .  Macdonald . . . . . . . . . . . . . . .  170,869 
Planing machine cutter head, H. H. Baker . . . . . . . .  170,802 
Planter and distributer, seed. M .  P. Curlee . . . . . . .  170,823 
Planter, check row, W, H. Johnson . . . . . . . . . • • . • . . •  170 ,678 
Planter, corn, Gmelner & Sch()ttler . . . . . . . . . . . . . . . .  170 , 728 
PI .. nter, hand .eod, T .  J .  Hubbell. . . . . . . . . . . . . . . . . .  170 ,885 
Plow , J .  Phillip . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  170, 764 
Plow, gang,  T. M. Shaw . . . . . . . . . . . . . . . . . . . . . . . . . . . .  170 . 778 
Plowing and .eedlng, D .  McVaw . . . . . . . . . . . . . . . . . .  nO,7M 
Printing press, perforated , J. C. Forman . . . . . . . . .  170 ,724 
Propeller, scre w,  N. A .  Patterson . . . . . . . . . . . . . . . . .  170,898 
Pump , W. McBarn.rd . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  170,6SO 
Pump bucket r.oupllng, N.  D .  Dayls . . . . . . . . . . . . . . l iO, 824 
Pump valve, Hubbard & Hart . . . . . . . . . . . . . . . . . . . . . . .  170, 737 
Pump, expansion bucket. D. W. Witmer . . . . . . . . . .  170,926 
Radiators, air vent for steam, G . W. BI.ke . . . . . . .  170 , 808 
Rail holder, C. W. Matthew . . . . . . . . . . . . . . . . . . . . . . .  170,679 
Ratchet wheel, J. F . Thomas . . . . . . . . . . . . . . . . . . . . .  170,917 
Refrl"erator, E. B . •  Jewett . . . . . . . . . . . . . . . . . . . . . . . . .  170,789 

Heln holder, G .  W. Miller . .  : . . . . . . . . . . . . . . . . . . . . . . . 170,759 
Rlce mortar, N. O. Tilton . . . . . . . . . . . . . . . . . . . . . . . . . . 170,787 
Hunnlng gear, L. D .  Hurd . . . . . . . . . . . . . . . . . . . . . . . . .  170,868 
Sad Iron, A, L. Parcelle . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 170,763 
Salt and sugar, making, Weaver & Colwell . . . . . . .  170,791 
Sand and gravel heater, J .  McC .  Perkin . . . . . . . . . .  170,894 
Sash fa.tener, B. Fischer . . . . . . . . . . . . . . . . . . . . . . . . . . .  170,728 
Sosh holder, P. Lugenbell . . . . . . . . . . . . . . . . . . . . . . . . . .  170,867 
Saw, cros.cut, J. E. Emerson . . . . .  � . . . . . . . . . . . . . .  170,SSS 
S .. W .et, F. C .  Barber . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  170, 657 

Sawing machine, S. W. C. Adam . . . . . . . . . . . . . . . . .  170, 791 
Sawing machine, band , W. W. Carey . . . . . . . . . . . . . .  i70,B14 
Screw'cnttlng die ,  V. J. Reece . . . . . . . . . . . . . . . . . . . . 170,768 
Seat, .chool . W. A. Bradford . . . . . . . . . . . . . . . . . . . . . .  170,810 
Separator, 'graln, D. A. Caswell . . . . . . . . . . . . . . . . . . . .  170,816 
Separator, ore, P. Osterspey . . . . . . . . . . . . . . . . . . . . . . .  170,890 
SIlwer baSin , Brady & Ward . . . . . . . . . . . . . . . . . . . . . .  170 , 680 
_Ing buttons to cloth, etc . ,  J. C. Taft . . . . . . . . . .  170 , 78! 
Sewing machine, J. Keith . . . . . . . . . . . . . . . . . . . . . . . . . . .  170,741 
Shaving cup, Schanble & Dohm . . . . . . . . . . . . . . . . . . . . 170, 778 
Shear. for metal , T .  Berridge . . . . . . . . . . . . . . . . . . .  : . 170,658 
Sled, cblld' s ,  H. N. Tncker . . . . . . . . . . . . . . . . . . . . . . . . .  170,919 
Sled propeller, D. W.  DeForest . . . . . . . . . . . . . . . . . . . .  170 ,715 
Smoke dmm and water heater, N. A. Moore . . . . .  170.884 
Sofa, N .  M. Mackenzie . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  170, 678 
Soldering Iron. Anderson & Goldy . . . . . . . . . . . . . . . . .  170,800 
Speaking tube . R. H. Hooper . . . . . . . . . . . . . . . . .. . . . . . . 170,672 
Spectacle., � . . Yeiser . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  170,795 
Speculum, Har,ling & Higbee . . . . . . . . . . . . . . . . . . . . . .  170 , 851 
Spinning ring holder, G .  Draper . . . . . . . . . . . . . . . . . . . .  170,826 
Spoke socket, H .  A. Holt . . . . . . . . . . . . . . . . . . . . . . . . . . .  170.732 
Stereoscope,  W.  H. Lewl . . . . . . . . . . . . . . . . . . . . . . . . . . .  170 . 749 
StIlls, condenser for, etc . , M. Harrl . . . . . . . . . . . . . . .  170,784 
Stove, S. H. La Rue . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  170 ,746 
Stove, cooklng, J .  S , Adam .. . . . . . . . . . . . . . . . . . . . . . .  170,696 
Stove, cooking, E. Bus.ey (r) . . . . . . . . . . . . . . . . . . . . . .  6 , 785  
Stove. cooking, F .  H .  Hamilton . . . . . . . . . . . . . . . . . . .  170,849 
Stove register, White & Lewin . . . . . . . . . . . . . . . . . . . .  170,':92 
Stove asb Sifter, A. C. Cor.e . . . . . . . . . . . . . . . . . . . . . . .  170 ,821 
Swing, W. P. Rogers .. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  170,900 
Table ,  Ironing, J. Finfrock . . . . . . . . . . . . . . . . . . . . . . . . 170, 631 
Table, lronlng, W. P. Hall . . . . . . . . . . . . . . . . . . . . . . . . . .  170,848 
Tables, corner for, R. Ewald. . . . . . . . . . . .  . .  . . . . . . .  170,722 
Tack, E. P. Hlncks . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  170 , 654 
Tag fastener, J .  M. Goodridge, (r) . . . . . . . . . . . . . . . . .  6 ,781 
Th1l1 coupling, T. McCattery . . . . . . . . . . . . . . . . . . . . . .  170,681 
Ticket, H. Morse . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  170.686 
Tire , H .  Thompson . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  170,7S6 
Tire npsetter, M. Schou . . . . . . . . . . . . . . . . . . . . .. . . . . . . .  170,688 
Tongue .uuP'lrt, J. D . Meals . . . . . . . . . . . . . . . . . . . . . . .  170,878 
Tool holder, J. A. B. William . . . . . . . . . . . . . . . . . . . . . .  170,694 
Toy pistol ,  T. J. Carroll . . . . . . . . . . . . . . . . . . . . . . . . . . . .  170,662 
Toy trundle and bell, W. F. Starr . . . . . . . . . . . . . . . .  170,912 
Tubing, finishing metalliC ,  H .  R .  Benwell . . . . . . . .  170,806 
Twlne cutter, etc . , J . Eitel . . . . . . . . . . . . . . . . . . . . . . . .  170,719 
Valve, safety and rel ief, J. W. Mel1lng . . . . . . . . . . . .  170,757 
Vane . weather, W. H. Pickering . . . . . . . . . . . . . . . . . .  170.766 
Ventilator, J. L. Faxon . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  170,836 
Ventilator, kitchen, J V. Montgomery . . . . . . . . . . .  170, 880 
Vise, bench, G. M. E vans . . . . . . . . . . . . . . . . . . . . . . . . . . . 170. 721 
Vulcanlzlng apparatns, J .  D .  Helge. . .  . . . . . . . .  170 , 781 
Wagon, dumplng, H .  Bailey (r) . . . . . . . . . . . . . . . . . . . . .  6,788 
Wall paper, trimming. C. Bon.t . . . . . . . . . . . . . . . . . . . .  170,659 
Washing .. nd wringing machine, Cilley et 0·1 . . . . . .  170,818 
Washing machine, J .  F .  Lawson . . . . . . . . . . . . . . . . . . .  170,86'l 
Water meter, F .  Pblllpp!. . . . . . . . . . . . . . . . . . . . . . . . . . .  170 , 895 
Weather vane, W. H .  Pickering . . . . . . . . . . . . . . . . . . . .  170 , 766 
Whiffletree eye. J. Pierpont . . . . . . . . . . . . . . . . . . . . . . . . 170 , 896 

Whiffletree f .. stenlng, H R. Jackson . . . . . . . . . . . . . .  170,738 
Windmill, M. D. Cummlu . . . . . . . . . . . . . . . . . . . . . . . . . .  170,668 
Windmill, D. Lampson . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  170,676 
Window .ash, W . W. Evano . . . . . . . . . . . . . . . . . . . . . . . . 170,884 
WindOW shutter,S .  Victor . . . . . . . . . . . . . . . . . . . . . . . . .  170,789 
Wire, threading and Inserting, S. E. Shnte , .Jr • . • .  170, 689 
Wood·bendlng machine, E. Q.lSmlth . . . . . . . . . . . . . .  170,910 
Wood , etc . , pres. for drying, S .  Swartz . . . . . . . . . . 170, 915 
Wrench , B .  F.  Joslyn . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 170,680 
Zinc from Its ore., dl.t1l1lng, G. E .  Moore . . . . . . . . 170,760 

DESIGNS PA.TENTED. 
8,820 . -MoNEY Box.-J. G . Baker, Philadelphia, PR. 
8 , 82I .-CABSUIEBE . -C .  Clarke, Rockville, Conn . 
8,822 .-STOCKINO.-M. Landenberger, Jr. ,  Phlla.  Pa. 
8,828 .-TBIlIDIINO . -C .  Llndenthal, New York elty . 
8,824 .-GLASSWABE .-F .  S . Shirley, New Bedford, Mass .  
8.826,8,826.-EMBBOIDEBY. -W. Stelnhans,New York city. 
8,B27 .-GLASS DI.UE • .  -J . S. Atterbnry,Plttsburgh , Pa. 
8,828 , 8 , 829 .-EMBBOIDEBY .-E .  Crlsand, New Haven,Ct. 
8,880.-INK8TANDS -E . FINNEY,  Philadelphia, Pa. 
8,8S1 .-INKSTAND B .-G . E .  Hatch, Ea.t Cambrldge,Mass . 
8 , 882 .-Toy CUABIOT .-E . R. Ives, Bridgeport, Conn . 
8,8S8.-INKBTAND8.-H . S. Kerr, Philadelphia, P • .  
8,884.-FBAME COBNEB .-C . P .  Polnler,BoPton,Mass . 
S,885 .-SHIRT FBONTS.-V. H • Rothschlld,New York city. 

BCHEDULE OF PATENT FEEl, 
On each Cav.at . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  81 0 
On each Trade mark . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  $�;1 
On !lllng cach application for a p  .. tent (17 years) . . . .  81 ;1  
O n  Is.ulng each orlglnal Patent . . . . . . . . . . . . . . . . . . . . . . . .  $�O 
On appeal to Examlnera"ln-Chlef . . . . . . . . . . . . . . . . . . . . .  810 
On appeal to Commissioner of PatMt . . . . . . . . . . . . . . . .  8�O 
On application for Reissue . . . . . . . . . . . . . . . . . . . . . . . . . . . .  830 
On filing a Disclaimer . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  810 
On an application for De.lgn (8li years) . . . . . . . . . . . . .  810 
On application lor Design (7 years) . . . . . . . . . . . . . . . . .  8V'S 
On application or Design (14 years) . . . . . . . . . . . . . . . . .  830 

OAIUDIAI PATDTS. 
JAft OJ' PATlIB'fB GB.A.BTlID Dr OUADA , 

December 1 to December 4, 18'715, 

5 , 444 .-J. M. Cooley , Hamilton , Onto Side plalter. 
Dec . 1 . 1875 . 

5,445 .-T. Webb , Elyria , Ohio, U. 1'. Feed cutter. 
Dec. I, 1815. 

5 , 446 . - C .  C. Robertson, Hamllton, Ont. Combined cor· 
set, shoulder brace, etc . Dec.  1 , 1875 . 

5,447 . -L .  N. �'ontalne , Ottawa , Onto Liniment for 
rheumatism. Dec. I, 1875. 

� ,448 .-A .  Cbamber. , Marylebone Road , J,ondon, Eng. 
Pneumatic signal . Dec . 1 , 1875, 

5 , 449 .-W.  L.  I:!cott, Montreal , P. Q.  Stamping with 
rubber type , etc . Dec . I, 1875 . 

5,450 .-1.  H .  Culp et al . , Clifford, Onto Carriage. Dec. 
I ,  18i5 . 

5,451 . -W.  P. Plant et al. , Lo"don, Ont o Gan" plow. 
Dec.  1 ,  1875 . 

5,452 .-J.  H. HOUand, Aurora , MI •• .  , U. S. Land roUer 
and seeding macblne. Dec. 1 , 1875 .  

5,! 53.-F .  L.  Blakely, Clinton, Iowa, U .  S. Lap robe . 
Dec. 4 , 1875 . 

3,45i.-J. H. MorreU, New York City, U. S. Water .upply 
and ventilation of buildings, etc . Dec. 4, 1875. 

5,455.-S. H .  Ghent, Hamllton, Onto Drum heater . Dee. 
4 ,  1875 .  

5,456 .-A. D .  Cable e t  al. , Montreal ,P .  Q. Apparatus for 
rendering doors and gates lelf·clollng. Dec . 4, 1875 . 

5,457.-B. Temple, Hamllton, Ont. Comhlned tube kettle 
and cooking apparatus . Dec. 4, 1875. 

5,458 .-H. E. Van Benschoten, Hills :lale , N .  Y . ,  U. S .  
Boot sole and heel protector, etc . D e c .  4, 1875 .  

5 ,459.-J. C .  Schoomaker, G eddes, N .  Y. , U .  S .  Light
ning rod standard.  Dec:  4, 1875 . 

5,460.-H. Bailey, New York city, U. S. Tubular fiues 
for steam boilers . Dec. 4, 1875 . 

5 ,461 .-C .  A . Sc .. dalng, Toronto , Ont o Printer's galley. 
Dec. 4 ,  1875 . 

5,462.-J . B. Relyea, Hlck.vllle, Ohio,  U .  S. Neck yoke 
leather, Dec . 4,  1875 .  

Baak r... . . . . . . ,1.00 . II  ... 
ImIlde ra.. . • • • • • "3 _til • lID .. 

� 1MII 7Iead � at  tM _ rot. 
per zene, bJJ � III tM 1.ettef' pre88. ..4.1.Iver
tf8mnmt8 mwrt be recewed at J)I.IbUca«on ojlu IJI 
«Jr� III B'rl.d4u momma to CJpp6ar m n«lt U8ue. 

A Rare Chance 
F O R  

Advertisers ! 
---0---

:rr- THE FI RST EDITION OF A.!I 

WrinkIn s and Rn ciDnS 
being nearly exhaustec! , a second edition will shortly 
be Issued . A Umlted number of advertisements will be 
received for In.ertlon In all copies printed dnrlng tbe 
Centennial year. The rapid Ba!e of the fir.t edition, and 
the Immen.e d�mand which now exl.t. for the book , 
enable the PubU.her to a.sure ad vertlsers of a wide 
Circulation , ... well a. a permanent and lasting value to  
tbelr annonncement • .  

� Term. $SO per  page ; '$20 per half p .. ge .  imme" 
dlate attention Is neces.ary to secure .pace.  

Addres. H. N. MUNN, Pnblbher, 
P. 0 . Box 772. 3'7 Park Row, New York. 

R A P I D  

ADDITION ! 
Wonderful Invention ! 
ART of AddIng Fi!Wres 

frolU Left to High t :  
or frolU JIllddl" either 
WRV : or Six Columns at 
one time I Done a. Quick 
n s  Th ought ! �ent to any 

Address on reccipt of P!'!ce, 50 Cents. 
Agent. Want'l! lVILLI.AM FUR�ISS, 

Post Office Box 1 ,1411. Batavia, N. y, 

FOR CHARLIE'S I)RESENT, 
Get the TOM TH:.rMB TELEGRAPH , pnt up In neat 
Uttle boxes containing working sounder. telegraph ap
paratus, battery, key, wire • •  and chemical., complete , 
ready for operation . Price $8 .50, with full direction • .  
Can be seen In practical opcratlon at  tbe  . .  Bclentlfic 
American" office, 87 Park Row ; at Packard.' s  Business 
College , S05 Broadway ; and many other places. Beside. 
telegrapblng, many beautlfnl experiments can be made, 
such as the magnetic cnrves, electric Ught , Uftlng 
weights, m.klng compasses. magnetizing knives, elec· 
tra-pl .. tlng, &c. F. C. BEACH & CO . ,  makers, 24ft 
Canal St . ,  near Center St . ,  New York . 

THE B A STET MAGNETIC ENGINE AND 
BATTERY,  for running Sewing Machines , Den · 

tists' and Jewelers' Lathes, Prfntlng Presse8 , Pumps , 
Blowtng Parlor and Church OrRans,  or working any M a
cblner), that can be moved by Hand or Foot . SIMI'LE
DURABLE-ECONOMICAL . Local Agents wanted In 
:d���S���t1:'
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GINE CO . ,  1 113 Chestnut Street, Phlladelpbla, Pa . 

A GIFT WORTHY OF A ROTHSCHILD 
FOR 

O1"1e C ent. 
A copy o f  Brown's Illustrated �hak.pearlan Almanac together with a COpy of his llluRtrated paper, the GBOW: 

INO WOBLD. whiCh Is devoted to natural hIstory, will be sent to any one free who will send us their adoress on a 
one cent postal card . Address 

DR. O. P. BROWN. 21 Grand St . , J ersey Clty, :li. J .  
� Ei;PONSIELE PARTIES-Wishing a repre�:t .entatlve who bas the advantage. of a thorough 
t:���:�'h �:I�!�fe :����l�t:n���ll� "t::'�"a

h
���

a
�"f��� ward an established mechanical or manufacturlJ,g busl . ness, address I . L. D . , Box 2,  Jer.ey City, N .J .  

AGENTS W A N T E D  In the prlncl. pal cities,  to 
�Ibo. �:'iPa�:�; 
COMBINATION 
RULl',SQUAB" 
PJ ... UMB,HEV.II L 
INCt.INOM1<
TER, etc . For 
circular a n d  
W�;iI

a
tf��

e
� 

J O . ,  Manufac
�Ilrers of U. S .  
�tBndard Box
.. ood and Ivo· 
ry Rules, Riv-
erton. Conn . 

( JANUARY 8 ,  1 87 6. 

A' F. CUSHMAN, 
Hartford, Conn . 

TO ELEflCO$AL'/c'Wl'l'kilpLERS, 
BATTERIES, CHEMICALS AND MATERIALS In 

8ets or single ,  with Hooks 01 InstructIon for Nickel , 
Gold, .nd Silver Plath�. THOMAS HALL, M .. nnfac· 
iim�ttJ'

le��¥J.II��'u��en�of':'e�
eld Street, Boston, Mass .  

P I L ES � Surf' Ctlre. Trial box oilly 250, 
. F . W. Putll.m. 95 E. B·way. N.Y 

�DECALCOM.ANIE' 
o r  'I'UANt;FJili PICTURKt;, with book of I 24 pp. , g h ' i n g  rull Instructions In thla new 
Bnd beautiful art, Bent post-Jlldd for 1 0  cts 

100 1\88 'to. lJ i c t ures, 61) cts. 'l'hey are H eads, LftIlUIICtLlIPII, An imals


Blrdll, lnsectll, Flowers, A u t umn Lea ves , Comic Flgurell, A:�: 
They can be easily transferred to any al'ticle 110 a8 to im i tate tliH 
mOllt beautiful painting. Also, 5 bea ut i ful G E M  CH R O M O S  for 1 0  eta. ; 60 for 50  ets. Agent" wanted. Address 3. L. PATTEN ,& CO., J62 William Street, New York. 

NEW & SECON D HAND WOOD WORKING 

and D�:g::'
I
��7t;.l'i::.�

r
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e
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t
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e 
Suction and Blast �·an. for Sha.1nga, etc . D. J. LATTI: 
MORE , 31st .. nd Chestnut St. , Phlladelp'>la, Pa. 

W H I P P L E ' S 
Patent Door Knob. 

Awarded a Bronze Medal at the American Institute Fair for 1874 . The JU'ifes 88S : " We consider this metbod of 
{�7��

n
i�fl����ed r.,��he

a
p'f[r�

a
�s��K��;��it!�:s

v
��e

a
��� of side screws and waSher., and can be regnlated to suit any thIckness ot Doors . n Send tor Circular . 

THE PAMER & WHIPPLE COMPANY, West Meriden. Conn . ,  or 97 Chamber. St . •  N .  Y.  

PERFECT 

NEWSPAPER. FILE. 
--:0 :--

The Koch Patent File , fGr pre.ervlng ncwspapers . magazines,  and pamphlet.. ba. been recently I tnproved and price reduced . Subscribers to the SCIENTIFIC AM'" RICAN and SCIENTIFIC AMERIOAN SUPPLEMENT can be supplied for the low price of $1 50 by mall, or '1 .  25 ". tbe . office of this paper. Heavy board .Idest lnscrlptlon . .  SCIENTIFIC AM ERICAN, " In gi lt. "ccessary for every one who wl.hes to pre •• rve the paper. 
Address M U N N  & C O . , 

Publishers " SCIENTIFIC AMERICAN." 
---.. --.- - - .----------

CELEBRATED FOOT LATHES. 
Foot Power Back·gearpd Screw Lathe., Small Hand and Power Plan· ers for Metal , Small Gear Cutters Slide-rest.,Ball Machines for Lathes: Foot Scroll Saws, light and heavy , FO!'t Circular S .. ws.  JU8t t h e  

thlDlJ for amateurs a n d  arti sans, Selling everywhere . Send for Illustrated Catalogues 
======-.;-;,N�. H . .BALDW l lJ, Laconla, N. H . 

B A N D I N S T R InifE"N',l'"S"': 
BOOSEY & CO. , Sole Agents , 82 East 14th Street, New York . 

THE 

Bi«elow En«ine, 
The Cbeapest and Best Portable Eng(ne oJIered to the Publlc . 
Pr!�e t : H?rse Po.'!'er • . . • . . . .  $800 

. , 7 , . 
. �  • • • • • • . •  420 

. 1  8 LL "  • • • • • • • •  4 , 5  

. 1  12/l11 , . • • • • • • • •  ;!:lO 
" 15 " : : : : : : : :  � 

Price of Stationary Engines : � H?!,se P<!!er
: : : : 

. . . : : : : : : :$:� 
7 to 8� Horse Power . . . . . . . .  225 

12 to 15 " " . • •  • •  • • •  BOO 
Send for Illustrated Circular 

and PrIce LI.t. 

INDIA RUBBER, 
For Inventors and the Trade

N
made Into an�attem af 

�
h
s��tft���"J'1�18Io. H

. HOLTO , 45 Gold St. ,  ew York 

READER? 
};",r. while 1/ou think (f ·iI .  

8tlhf:l�rn);! f ell"  Trm ILr..tlSTR.\TF.O WEEKLY ('{'If1 ; 
$�.O;) a. y ,�:tr'. or tllonthlJ' purt $1.'i;'j a yt'lu·)-it 1 ; 
,,'orth :$':;0 to UllY prOf=,rreBHivc man or tu.mlly. 

It. i� !L most interc"ting palJer·-
��Xop�:;(���t�;�e�}�de���:��g hi��f��ilnffo���!11r,�� 
II.mi uS�lful 8ubjm!ts j  tun nnd fit'tion. I.llrgcr than 
rril�t;l���lf� o�·��;)r����r��r �I��l:�c\� ��d �I��::�� 

}'Ol' lK7G it  Will bo a grant! illnstratecl 
histOl"V (und th� hcst) of the Centpnnill.l ;p'!1.r. Jalllo� 
l'ilrtOll ,  Chief }�f1itor. A ho�t of tile b�!'it cOlltrlhuLoTH . 

• \n illnHtrat{�d supplement (lxtra l'n�l';\" \Vc,�k .  Ky
(Jt'y f\uh�("rill('r 13 prmwnted ,vitll It ... 11f!lc'c ,of till' !'u"l'l� 

jl11est rmcl. larW'·.'it oil chrc�m()l� ever prn!lnced. nz : •. Hc'atl"J(·"." 
���iF���n�1 ��1d.�'aol:iT;rSh�nF;n�;Ol��.� �fo�������l�U d:� 
Rnmsey) ; each In 27 011 colors and 2 fl'ct b)-- 2Y� feet in sh"e. 

.All postagl3 on paper, 8Uppl?ments and chromos pr'
.
!pnhl. 

In a single year, tins paper h a s  attall led 
the  la1"f1Bst cirC'tlatton savo o n e  among tho  illustrated J our
lUlls of thiS country-hest proof of ltH mertt . 

• ' TUE ILLtiSTnATlm WEP;KI.Y. oC New York, Is  cC!rtainly 

7��Wl�l�t!1��::1����)�,��;::��t���og��O:o�OO(1 111ctllrcs 

" It" thore is ono paper thut we can enjoy rcn(llng 
from end to cnd. that p:lpcr Is THE ILLt1BTUATiW 
WI-;EKLy."-The Capital, Dfltl"Olt. h The IndlH·(�lm:nt!"1 
otrered are tully ca..'Tied �����ll:;;i�k�err::�$�dt"� ·��O 

AGENTS 
a dRy tluring wintcr month ,: 
This combination sells itscU. 
Bo quick to secure un agcncY' 
Send address for t;pecl. 

mens and liberal torms, or better yet, to s o.  '"CJ tl ruo, 

:;enll $1.00 (C. o. D. $3.00) for a complete outfit, nnd 
make a. hnndred dolla.rs while you would ot.her· 
wise bo waitlng. You are suro to take hold an�'
how. Honer r(f\tnde4 V not per/r.ctly RatllfflPd. 

Bra.nch houses for convenlence of agents at Bo&
ton Chicago and Atl.a.ntll, Ga. For 8ub-
CCO:��1.OD�L�Ctr�8 �r e��

.
�lars, A.ddress 

��i�����l J��������� ............... .. 

© 1876 SCIENTIFIC AMERICAN, INC.
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R. E. STATE & CO.,  Springfield, Ohio. 

AND P
UNCHIN G 
DROP P ItESSES. 

For the Best and Ch !)ap
est.... andres. Tal<; ST IL��S 
& !"ARKER PRESS CO . ,  MIDDLETOWN, CONN . 

D",.able, and lQIIcUm. 
rr Send for Pamphlet and 

Sample of work. 
ImDroved Solid Steel Cutters for 

��n�I��S o"ide�.
ar

��l ;!�:�� 
by the B. C. MACHINERY CO'l 

Baule Creek, Mlcn 

PATEN T SCROLL SA WS. 
Our specialty Is Scroll and Band Saws. OVer SOO Ma

chines In use . SUPERIOR TO ALL AND LESS PRICE. 
CORDESMAN. EGAN & CO .. 

Cor. 2nd & CentraI Ave . ,  ClnclLnati. O .  

With Diss tou' s 
Saws. 

T�"
o
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b
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MITRE BOX Co . ,  
Millers Falls . Mass. ar Send for Clr-
cular-; .. 

Machinery of Improved Sty le8 for mak�J!!: SHIN GLES, "l:I EATlING AND STAvES. 
Rol e maKers of the well known IMPROVED LAW'S PATENT 
SHTNGLE AND HRADING SAWIl''''a MAOHINE. For circu-
I . .. . address TREVOR & CO. ,  Lockport, N.Y.  

THE. UNION IRON MILLS, Pittsburgh, Pa.
The attention of EngIneers and Architects Is called 

te onr Improved Wrought-Iron Beams and Girders (pat
ented) . In which the cOIl'Dound welds between the stem 
and !langes. which have proved so (,bjectlonable In the old 
mode of mannfacturtng,are entirely avoided. We Bre pre· 
pared to furnish all sizes at terms a8 favorable as can be 
3������ �:�tti���� C��� Jri'I�

c
:��ri"rJff���U'fs�h��g���� 

S C I E N C E  R E C O RD 
Fc:»:r 1876. 1 
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the folio Departments : 

SCIENCE RECORD Is 
a splendid book of 600 
pages, published an
nually, about the 15tb 
of January. llluBtra
ted with many engra
vings. Pi-Ice $2_50. 

THE Volume for 1876 
will be published about 
Januarv 15th. Its con
tents will embrace the 
most Interesting Fact. 
and DIscoveries In the 
various Arts and ScI
ences that have trans-
�:��

d 
y����

n
:x�?M::

c
�� 

one view the General 
Progress of the World 

CH EMISTRY AND METALLURGY. 
MECHANICS AND ENGIN EERING. ¥����m,CJl�: ���HJsllu'LTA��KND, 
BOTAN Y AND HORTIC ULTURE 
�g��LUx��l{liouSEaOLD ECONOMY, 
WN��l'L ��fi3�y 'PNEDR�E�rJ��: HYGIENE, 

N:J&�f���GY, TERRESTRIAL PHYSICS, 
GEOJ ,Oll Y A ND MINERALOGY, 
ASTRON0MY, 
BIOGRAPHY AND NECROLOGY. 
Every oerson who desires lO be well Informed concern· ng the Progress of the Art& and Sciences sbonld have a copy of SQlENCE REOORD for 1876. It will be a most In

teresting aod Valuable Bool<, and ehould have a place In 
every Household and Library. 

600 pages Octavo. Handsomely Round Many Engrav 
Ings . Prlce $2.50.  Sent, post-paid, on receipt of price. 

All the preceding volumes of SCIENCE RECORD 
may be had separately at $2.50 eacb, or $10 for the 
!lve volumfJfl, 1872, 1873, 1874, 1875, and 1876. 

MUNN & CO., PtrnLI8HE1I8, 
87 Park Itow, 

New York oft)'. 

I ,it.tift, �mtri'llI. 
C L A R K  & C O M P A N Y ' S  

SELF-COILING, REVOLVING STEEL SHUTTERS 

G. W. & C. A. LANE, Exeter, N. H., write, 
December 13 :  

., We started the heavy 2O-lnch Com Mill last Friday 
you sent to Baldwin & Tabor, Manchester, N. H. We 
ran It most all day, and ground 60 bushels corn per 
hour. The mill you sent us at Haverhill, Mass., for A. 
S. Hook, is dOing wonderfully. It Is grinding, on an 
average, 2,500 Ibs. good meal per hour, and bas ground 
2,llOO lbs_ In an hour. It is driven by an engine with a 
9-inch cylinder, and takes the place of a 3O-Inch mill of 
another k!nd that, when do!ng Its best and loading the 
engine w!th all !t could carry, only ground 1,500 1bs. per 
hour. If there !s a mnl built that can beat that, we 
would be pleased to see It brought out." 

$5 to $20 per day at home. Samples worth ,1 
free, STINSON & Co. Portland. Maine . 

WILLIAM HENRY KING-ALBUMEN MANtrFAC. _TURER, 78 & 80 St. Andrew Street, Llverpool,Eng. 

Planing '" Matching, 
Moulding, Re- sawlng and Tenoning MachInes . Serol Saws and General Wood-Working Machlner�. JOHN B. SCHENOK 'S  SONS S Matteawan N .  Y. Send fo.':....?atalogue. ( 118 LIberty St .• N. Y. clty. 
PARI'S Da.ma.scus Spring Steel Self-Adjusting 
�s!"w.e.e"I.) ,-"8-11ll0_!31 21D21"4-.1

I
!llj "lllll, .!!l!.Brac'S���d F" et 

PrICe, $1 .2,'; 1 .50 1 .75 2.00 2.25 P fit & PI I WIth each frame is Included 12 ro I casarc 
Inim itahle and original fre t  0" A 'VO I!KSIIOP 

,,..!00!llI .. I .. P.".tt.,e.r.n,,s ... . 8_h,;,rfl.C.'k,;,-e.t., ,;,8;';'''-.''''11 co.:nPI . . }4TE � FOR - - $ 1 .25 
blades, l sheet Impression paper, 1 brad a" vl,with fnll lnstrnctions. ny mail , prepaid, on receipt of prIce nnmod. 100 r;croll work deSigns free, on 

. receipt of stamp. GEO. PAHH, Buffalo, X. '1', 

GIIO. w. B.ElA.D '" 00., 
STEAM BAND SAW 

AND VENEER-CU'rTING MILL, 
186 to 200 LEWIS ST. , foot 5th & 6th Sts . ,  E .  R., N.Y 

Always on hand, FULL STOCK of SEASONED 

Hard-Wood Lumber 
AND CHOICE FIGURED VENEERS. 

The LARGEST STOCK I The GREATEST 
VARIETY I The Lowest Prices I 

rr Enclose Stamp for Catalogue and Price-List. Orders by mall promptly and falthful1y executed. 

' �� " " ' _ "  I)YKKS BE"-BD J<:LI:UR without Injury or will 
erA 'l'HIH  lIi O U h'i'AliHJt: producl:ld by tho use of 

" 

Iit. ,  ''''0 " ,' :: forfeit �1�. Safe lind � U I'(l .  With full direct'ns 
.. postpllld, 2x. A.  L .  SMITH &, Co., Ap;'ts, Pala

tine Ill. N, B. For ,,- HKAVY GROWTH use 
this preparation. Mention thiM paper. 

T H E  I M P R O V E D  
NIAGARA S T E A M  P U M P ,  

W 
93 to 97 Pearl St • •  B,.oolelv". N. Y. 

, 

it
euhb��;t &" ATI�;� 

SOLE MANUFAOTUllEB8 , 
ENGINES AND BOILERS, . Pulle�,8hafting and Hangers 

a Specialty. 
The Myers Portable Enll'ine,4. 5, 6 , 8 h.p. Some· 

thIng new. Best for prIce. CIrculars. 
SECOND - HAND I R 0 NMACHINERY AND WOOD WORKING . 

Planbur and Matching CHAS. PLACE. 100 Reade Street, New York. 

and MOldln��lnes, Gray and Wood's  Planers. Self- $12 a day a t  home. Agent. wanted. Outllt and 
ollllll< Saw Arbors. and other wood· working machinery term. free. TRUE & CO .• Augusta. Maine . 
S A .WOOD' S  MACH[NE CO  • •  S 91 LIberty St. , N. Y .  . 

Sen� for Clroulars, etc. ( 67 Sudbury St. ,  Boston. 
$10 t $500INVESTKD In Wall Street o often leads to fortune. A 
everythIng, and copy of th� :atP���ee�

o
l?�vle:'P

lalnlng 

SENT FREE JOHN aIOKlING & Co .• Bankero 
, • and Brokers, 72 Broadway ,N. Y.  

W
E 

8�ra::
l
k����0��

s
f;j����

s l� 
T w o  H u n d r e d  and Ninety 
Dolla)'", because we emDloy no 
agents and allow no discounts to 
dealers-they swindle you out of 
more than twice the real cost of aU 
Pianos. We are a responstble incor
porated Company. and refer by per
mIssion to I,he ChemIcal National 
Bank of New York City. whIch any 
Hank In the United States wll! satf sfy you Is by far the stronge8t Bank 
in America. We maKe this 8t,atement 
to prove that our 5 years' warrant 
guarantees our Pianos to be fu lly 
equal to any Plano In the known , 
world at any price. If you will send 
for our Catalogue ,  containing over 
1 , 000 names and residences of pro 
m�nent citizen! everywhere, who 
have bought our pIanos during the g�� s�e�:

n
oI�li�����:�

l
v��;u;;ot� 

in your own or some adjoining town, 
:n

h
o
e:.

e W� �:�d8
e
tt::d 

e
t��r��h�i� 

for trial. Please state where you 
aw this noUce. 

Address, United States Plano Co., 8 1 0 

OTIS' SAFETY HOI8Tme 
Machinery. 

OTIS, BROS, .. VCl ., 
NO. 348 BROADWAY. NEW YORK. 

The fact that this shafting has 75 per cent greater 
�\b

e
e��.!'us�:.:':Je�

n
A
s
�nd':,':,ti:d';Ut'iie �o����O���I�:l 

We are also the sole manufacturers of the CELEBRATED 
COLLINS' PAT. COUPLING, and furoish PulleYd,Hangers. 
:��ilC':.1.I��

e
t�

ost approved JllJ'iEs PlX'J�\l��M�� on 
Try Street. 2nd and Srd Avenues, PIttsburgh, Pa. 

190 S. Canal Street. Chicago, Ill . 

$�� A WEEK to Agents. Old &-Yoang- MOle & Fe, , male,ln theIr locality. Term. & OUtFIT F'HEK Address P .  O.  VICKERY & CO .. Augusta. Me. 

E A G L E  F O O T  L A T H E S ,  

C
Wlth Scrol1 and Clroular Saw Attach· 
ments, Slide Re� Tools, &c. ; also 8mal 
����:t L���I;;S, :�e���£��

ers
t:; 

Pricell. Our new Catalogue descrIbe! . =: ':,�
d
lri'i���ols���e;��rlt�ot' t..he Am 
WM. L. CHASE & COo, 

'I!I & 9'l Llbertv St .. New York. 

PI'" Stocks of this flh.aftlng In store and for sa!e by 
�Mt;��fAgE\�

A
C(f. . �;�r�h�':;����'s����h. Machinists' Tools PIERCE & WHALING. MilwaUkee. Wis . An sizes at low prIces. E. GOULD. Newark. l. J .  

FOR SECOND HAND MACHINE

.

R

,

Y

, 

-Apply to s. c . 1 
A

N EXCELLENT OPPORTUNITY OFFERED HILLS. 51 Cortlandt Street. New York. 
r=iiriii;;r,""ijOii�;:W:;",;;:;O;iiiiijMr,"",�====="'-' ra.s \?o������
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.J ohn Kuuterle, situated at the corner of 8econd St. and 
WI\f:lhington Avenue. io the City of b t .  Louis, Mo. The 
ahove Dlentioned well known establishment, sftuatea in 
the heart of the City, and In complete running order. 
and having a very extensive and valuable custom. is now. 
bv leave of the Probate Court of St. Louis County ,01fered 
r�

r Jfil�E ':PJ''b�
e
�%'tI�l'k¥'���' c�XlL'��

c
�k'f�z �PJfi� 

ecutors. No. 600 N. Second Street, St. Louls,Mo. $250 A MONTH--Agents wanted every_ 
where . Business honorable and first 

, class. PartiCUlars sent free . Acldresl J . WOItTH & CO., St.  Louls,Mo. 

FOR RENT, WITH STEAM POWER-A brick 
two .tory building. 5OxtOO ft . •  wIth Steam DryIng 

House, and a Complete System of Modern Machlner) 
for the Manufacture of Floorln

� 
Doors. !lash. Blinds. 

&c. , at COlumb'*'kt:?k '���r. �u�:����I¥:i1:�g
l
ll�� 

2q 
rHB 

TRADE ENGINE. 
-0-

Nolseleos In operation-Perfect 
In workmanship-all light parU 
of Cast Steel . 

Every Engine IndIcated, and 
valve corrected to give the high
est attainable results . 
• e:r:';��le s

U
�'i:'��e teln �� 

market. 
8end for Prtce LIst and Cir

cular. 
HERRMAN & HERCHEL-

BODlI' M'p'G. CO. , 
__ -="-____________ .!D:.:a:!yt.::.o-:::n! OhIO� 

VI ..... 'II!IIGA'n HOW MADE IN 
..... Q .lit. 10 HOURS trolD 

Cider, W1ne or Molasses, without u sing drugs. Address F. I. SAGE. VInegar Maker. 8prlnglleId . Mass . �eELS/i)1( .. .t;;;.ut ]>,;cOd .1id BERT," ----_f'O Your Own Printing! 
� $ 3 Preu for c:uds, labels, envelopes, etc. 

Larger sizes for larger work. DU81nell8 Men do tbeir printing and advertls-

); 
. ing, save money and increast' trade. Pleluure and �. • 

..,;.-,...., ct
profit in Amateur Prlntlnaf- The Girls or b:tinUJ."l) BOyS�i:�i�;.

a
��d �;� s�m;:;�:f�lr�� 

.£:re 5 se$·t
o
gu

e Jl�LSg{¥��O.� :��de�:Ci}::n. 
P

A
��!.lIaR�r���� ¥fi�VlsR1

C
If8a;���\����!: 

natl, O. Send for CIrCUlars. 

MACHINERY 
IRON ,. WOOD WORKING MACHINER 

OF EVERY DESCRIPTION. 

Cold Rolled Shafting. 
,,�:n�r A'l�J;!I!':����:.rPr1':eLlr:.G, " 

G E O R G E  P L A C E ,  
121 Cbamben " 1118 Reade 8t1. N. Y. CIt? 

----::;.; 

Water Wheels . 
More than four times &I 

many of JaB . Lefte! 's 1m· ��r:� � ����11� ole��tg� 
ano other kina. 24 
made, ranging from 9ti tn. diam . ,  under 
from t to 240 tt. Sue-

Mnnn & CO'S , P atent 01fices. 

Established 1846. 
The Oldest A gency for Soliciting Patents 

in the United States. 
TWENTY.NINE YEARS' EXPERIENCE. 

MORE P A. TENTS have boen •• cured through 
this agency, nt home and abroad, than through any other In 
the world. 

They employ a8 their assistants a corps of the most ex
perienced men as examiners, specification writers, 8n(1 
draftsmen that can be found, many of whorn have been se
lected from the ranks of the Patent Office. 

S IXTY THO USAND inventors have avane,l 
thems(.lves of M unn & Co.'s services in examining their In
ventions, and procuring their patonts. 

MUNN & CO., In connectfon with the puhllcation of the 
S(lIJtNTIFIC A:\lERICAY, continue to examine invcntion� 
confer with invontors, prepare drawings, specificationR, nnel 
asslgnments,attend to filing applications in the Patent Office, 
paying the go,'ernment fees, and watch ench ease step by 
step while pending before the examiner. This is done 
through their branch office, corner F and 7th streets, Wash
ington. They also prepare and :file caveats, procure design 
patents, tradflmarks, and rei!:;slles, attend to reject('d cas('!'\ 
(prepared by the inventor or other attorneys), procure copy
rig'hts, att(md to interferences, give written opInions 011 
matters of infringement, furnish copies of patents, Dnd, in 
fuct, attend k every branch of patent business both in this 
and in fOl'ci6'"D. coun hies. 

A apodal Botiee is made in the SClEXTIFIC AMJ:Rlf' AN ot 
all lnwntions patented through this Agency, with the name 
and residenee of the patentee. ]'at€'nts are often Bold, in 
pOrt or whole, to persons nttracted to the invention by sueh 
notief', 

Patents obtained In Canada, England, �'rfillce, Belgium ,  
Gt'rmany, Russia, I)ruBsiu, Spain, I)ortllgal, the l�ritil:lh 
Colonie�, and all ot.hf'l' ('onntrlt"R whore pat�nt8 nre 
granted at prices greatly reduced from fOl'merrates. S€nd 
for pamphlet p"rtaining specially to foreib'll patents, which 
states the cost, time granted, and th€l requirementR for ('arh 
country. 

Copte. of Patentll. 
Persons desiring any patent Issued from 1886 to Novem 

ber 26, 1861, can be supplied with officia copies at a rea
sonable cost, the price depending upon the extent of draw· 
Dgs and length of speeiftcatlons. 
Any patent issu:ad 8Ince November 21, 1861, at which 

tune the Patent Office commenced printing the drawings 
and specification., may be had by remitting to thIl! ofIice ,1 

A copy of the cl&lms of any patent Issued since 1886 wII 
be furnished for ,1 

When ordering cop!es, please to remit for the same as 
above, and .tate name of patentee. title of Invention, and 
date or patent. 

A pamphlet containing the aws and full direction. for 
ohtaining United States patents sent free. A handso'Ilely 
bound Reference Book, gilt edges, contains 140 pages ann 
many engravings and tables Important to every patentee 
and mechanic, and Is a useful handbook of reference for cv 
erybody. I'rlce 25 cents, mailed free. Address 

MVNN & CO. , 
Publishers S CIENTIFIC A M EItICAN, 

3 7 .Park How, N. Y. 
BnAN�n OVII'rOE-{)orner F a D d  7'h Streets . 

W a�hlni1on, 1). (), 

© 1876 SCIENTIFIC AMERICAN, INC.
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�dl!trti�tmtnt_, __ -W oodwortIlPlaners for Sale. Back Pall:e • • • • •  el .oo a line. 

Inside Page • • • • • '5 cell" a line. 

B�77S�'N�W i���e(m;�' AdvertiSing Agent. Addre .. 
_ . .  _-. - --- -.- -.- - -

Engravirl{}B may h6ad advert18emenU! at the aame rate 
per line, by measurement, as tlw letter preI!B. Ad
vertisements mmt be received at publication ojJlce as 
early as Friday mornirl{} to appear in nat iBBue. 

Engine Spjndle, &.> Cillnd .... 011. E. H. b�, 
\7 Cedar St . . N. Y . . manufactnres tbe best. Establllbed 58. 

c. G. Gunthor's Sons 
INVITE ATTENTION TO THEIR FINE 

S IOCK OF 

FUR·LINED 
SILK CIR C ULARS, 

OF DIFFERENT STYLES, P LAIN AND 
TRIMMED, AND MADE UP W ITH 

SPECIAL CARE. 

AN ADDITIONAL ASSORTMENT OF CHOICE 

S e a l · S k i n  S a c q u e s  
OFFERED FOR THE . 

Holidays. 

g�� ���nr����\ �g:�AR�d �rl'Jfl&i�tRMr��������:�. l'fr!��� In���tra ���,:!:I���·Knlves. 
Welgbt 7 500 lb.. Price �1 400. 

ONE DOUBLE SURFACE. 4 'ROLL PLA!'1ER AND MATCHER-Planes 24 In, Matcbes 14 In. Extra Heads and 
KnIves. Weight 4,600 Ibs . Price '1,000 . • 

All these Planers are LICS.SSD by the 
Woodbury Patent Planing Machine Company. 

J. w. BISHO��_;N ew F!_�"Y:�l?::,�S)onn.. Address, 
===== 

The Eagle Anvil, 
W A R R A N  T E D  a n d  

P r i ce R e d u ced t o  10  Cts. p e r  Pou n d .  
JESSOP'S BEST TOOL CAST STEEL FACE AND HORN ON BEST 

AMERICAN IRON. 

Address JOH� A. rlOl>BLING S SONS, Manufactur· 
en, Trenton. N. J. ,  pr 117 Liberty lit., New York. 
Wheels and Rope for conveying power long distance •• 
Send for Clrculal. 

To DYERS AND MANUFAOl'URERS. 
Tbomas's Fluid Tannic AcId, or Black Color Baae, 

for ColorIng Hatst Carp eta, and all Felt Gooos , and Tex 
�::s�

abrlcs, andN �'8W�IJ�lftn¥iI6"J1�� EE:r��'N �t 
N-(fY E ' � 

MUl l'urnishiDgWorks 
are the largest In the United Slates. Tbey make Burr 
Mtl1stones, Portable ¥lIIs, Smut Macblnes, Packers:MIII PIckS, Water Wbeels, Pulleys and Gearing, specially 
adapted to tlour mills. Send for catalogue. 

J. T. NOYE & SON Bullalo, N. Y. 
B E S T  I NJ ECTO R Th�y have proved better than the Best English TH E 

ESTAB LISHED 1 8 43 . Anvils. For L_motlve and Stadonal'J' Boller •• 
FRIEDMANN'S PATERT. 

�I���:L�iJ:'GJ�i:,!��Ya'ril�t�,'. 
J il����� :�I

!���e 
&
H?�r�l;s1><;.I�f:rt�:w1fA����B��· \V�iI���� &C��: Over 13,000 Row In Ulle Here and 18 ER ..... 

OINNATr : Post & Co. CHICAGO :  S. Klmbark. LOUlSVILL1O ; W. B. Belknap & Co. Throw. more and botter water, wtth less steam. th ... 

Todd & Rafferty Machine Co. 
MANUFACTURERS OF 

Tbe celebrated Greene Variable Cut-Oll Enll1ne ; Lowe's 
Patent Tubnlar and Ylue Boilers ' Plain SlIae Valve Sta· 
tlonary�Holsting. and Portable kngines. Bullers of al. 
kinds. "team Pumps, Mill Gearing, Sbattlng. &c'

l 
Silk 

�:nY:fg�'M'WrwI1fia���\i:���;.�¥�Jn'ir
m
d'o�:�a�tI�: 

1st B Tools ; tor Jud8on's Governors and Stop·Va.lve8 ; 
Sturtevant Blowers ; and DllIerentlal PuJl'{f-B10CkS. 

;�lin�<i��JUfl����IJJ1¥T, NE YORK. 

I
HOMAS'S FLUID TANNATE OF SODA-
Never falls to remove Scale from any Steam Boller, 

os ng any kind of water. It Is In Barrels 500 lb . ,  J1.BbIS. 

HARTFORD 
STEAM BOILER 

Inspeotion & Insuranoe 
COMPANY. 

w, B. FRAmJN, V, Pres'! J, I, ALLEI, Pres't 
1. B, PIERCE, see'y. 

any others. It baa two Waterways, fIXed Nozzles, and no 
movable parts to get ont of order 

NATHAN ok DREYFUS, Sole ManufacturenL l OS Llhen,. 8&.. R.w Yor ... 
or Bend for Cata19pe. 

W. C. D U YC K I  N C K, 
hlPOBTEB. MANUFACTURER, .A.ND DEALER IN 

R a i l way, M ac h i n i sts' a n d  E n
g i n e e rs' S u p p l i es, 

5 0  AND 52 JOHN STREET, 
P. O . Box 410l. NEW YORK. 

THE RATIONAL 

Steel Tube Cleaner. 2roO lb . ,  J( Bbls . 1�.
I�p�8i�n¥ilgcMX�� 

I
�im�, N

e
.
s�. GOA cl 504 Broadway. PORTLAND CEMENT 

B A . T l" O B D ,  C O N N .  

Sch l e n k e r's Stati o n ary � l''''TlIl{-

An Unprecedented Success 

THOUSANDS ALREADY SOLD. 

Wrinklos and RociDOS 
Pronounced, by the best SclentUlc and Mecbanlcal Au
tborltles, the most valuable Handbook ever complied for 
Engineers and Mechanics of every class . 

Contains tbe OREAM of .  the Practical Mechanism Series 
by Joshua Rose , whlcb bas appeared during the past 
year In the SCIENTIFIC AMERICAN-Useful new paperl 
on mecbanlcal operations by dlstlngulsned experts-Hun
dreds of knottv points In Mecbanlcs and EDgineerlng 
fully explained. In terms that every one can understand . 
No 111gh mathematics or Intricate formulre . Recipes of 
all kinds for Industrial procesoes, for cements , for mak
ng simple Instruments, etc . Hints for farmers and for 
bousekeepers . Tbe wbole Is a collection of tbe very 
best practical blnts and suggestions whlcb, for several 
years, have been sent 10 tbe SCIENTIFIC AMEBICAN by 
Its correspondents and contributors, togetber wltb an 
Immense variety of new material by celebrated autborl
ties . 

pr" Price '1 .50,  post paid. Handsomely bound ; 250 
pages. Large pocket-book size . 

Address B. N. MUNN, PuhU.llel', 
P. O. Box 772. 3" Park Row, New York. 

THE INVENTOR, MR. MARSHALL M. SMITH, 
of tbe popular Adding Pencil , a cut of wblcb ap

peared In this paper. has superseded It with an Adding 
Card, which adds two columns at once, rapidly and with
out posslblllty of error .  The- are now msnufactured 
by Messrs , �mltb and GlI oert. ot No 6S7 California St. , 
San Frane.lsco. Price ,1 . Liberal dlscoullt to Agents 
and the Tude Addres. as above . or to KlrksvlJle, Mo. 

r<I Q �  
.., �  � �  
fo< 
The Standard--Best Stock-Finest Finish. 

HANUFA<1l'UBBD ONLY BY 
D. AKTRUR BROWlf &; CO., Fl.bervll1e, N.H. 
W"-ANTED-=cot,tonllii'dwool SpInning M .. -chlnes for 

band or horse power . new or second band. 
SHISHMANIA", & NEALE, l03 Elm St . , N. Y .  

Portland Cement, 
From tho best London Manufacturers. For l&Ie , 

A Praettc:aJ Treatt./����:D�.i'{s�e�I�.8}; e:,; .. : 
P t For shoWlnll H�at 01 yrome ers, Ovens, Hot Blast PIpe. 
Boller tlue� Super-Heated Steams 011 StillS, &c. 

HE RY W. BULKLE1g Lf6:J�'Wf�"3��¥Ork . 

R 0 G E R S '  TANNATE OF SODA BOILER 
SCALE PREVENTIVE. JOS. G. ROGERS & CO . .  

Ma(l1son, Ind. 
__ Senrl for ho01l' Oil Bofler lncm.tatlon. 

-1I���'OIlN S�'��������"�a�'�e-D�t� 

ASB ESTOS 
BO ILE R AND STE .\.M P I PE 

Cc>'Veri:D.g-s 
pr"Use only the genulne . .,n 
pr"Infrlngers will be prosecuted.A! 
H. W. JOHNS, 87 Maiden Lane, N. y . • 

Patentee aud Manutacturer of ASBE�TOS ROOFI"G 
SHEATHING-PAINTS-STEAM PACKING, &c. 

1 MPORTA:NT FOR ALL CORPORATIONS d.ND 
MAN'F'G CONCERNS .-Bnel'k'. Watch mall'. lme Detector, capable ot accurately controlling the 

motion of a watchman or Datrolman at the dllrerent sta
tions of bls beat. Send for cIrcular. 
' toE. BUERK, P. O. BOI 9"9, Boaten, Ma_ .N . B.-The snit against Imbaeuser '" Co., of NewYorl<, 
ii�e t��:��n\"m��e�

a
�ln�fi:i,fi�eJre�' '" 1!�

c
:�:!�r. 

Ing. contrary to the order of the Conrt. aad especlalJy the 
clock with a series of springs In tile cover, and marked �t;';:s �rt���n �c;rF.:!n���u

t
�:

s
:ear{ wt"U' ,=�I dlq to illw. 

THE SOUTH (!;&N . !jTA'I'ES 
A G R I C U L T U R A L  A N D  I N D U S T R I A L  

EXPOSITION 
win b e  Held on t b e  Fair Ground., a' New Orlean.l COinmenclng February 26, 1 8 '6, aUG (Jontinulng Ten Day •• 

L. N. MARKS, PBI:SrDENT. 
SAMUEL MULLEN, GBNERAL SUPI:BINTENDI:NT. 

Executive (Jommlttee. 
A. BALDWIN, Cbalrman ; Mr<f�JL ��fi: HILl:, j'6H� �?'rt�1NG. 

It Is the aim of tbe Board of CommIssioners to make It a tborougb Exposition of tbe Allrlcultural and MeChanical Prodncts of tbe Southern States, Mexico, and Central 
t.,':;'����ir����d ��

l
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tl��

s
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r
�;:,If,���! �:��f��':n:���t':ra� k���:ltf::,

e
f:�I:g:!,fs;:cfa� premlums for strictly Soutbern Jlrod1jcts. Tbe Mecbanlcal Deparlment bas been devised wltb great care and on tbe most extensive scale. The Premlom LIst will be read:!, for distribution November 2Otb . Ample arrangements bave been perfected for the trans. portatlon of goods and visitors from every section at reo Quced rates. For detailed Information, address 

SAMUEL MULLEN, GEN'L SUP'T, 
No. 8O Caml> St. ,  New Orleans. 

AND 

Revolving - Die Bolt Cutters, 
MANUFACTURED BY THE 

HOWARD IRON WORKS, 
BUFFALO, N. Y. 

111'"' Send for Circular. ..aI 

gmerllWheels '\\rR� lmsHuRr ' , p, EmeryGrinrm 
ONR�ELoJl 

IPURE EMERY. 
guaranteed eqnal to any In tbe market at price. lower 
than any otherllrst class emery. 
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the World. 
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Only $8� a year Including Postage. 
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THE SCIENTIFIC AMERICAN, now In Ita 31st 

year, enjoys the Widest clrcUlatiOD of any weekly 
newspaper of the kind In the world. A new vol
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THB CONTENTS OF mE SCIENTIFIC AMERICAN 
embrace the latest and most interesting Informa
tion pertainIng to the Industrial, Mechanical, and 
Scientific progress of the world ; Descriptions, 
with beautiful Engravings, of l\ ew Inventions, 
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engravings. The year's issue contains 832 large 
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Engineers, Mechanics, )'elegraphers, Inventors. 
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