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IMPROVED PORTABLE ELEVATOR AND CO.VEYER. 

The excavation of a sewer in a city street ill generally 
the means of blocking up all, or nearly all, the roadway 
with the earth thrown up on each side of the trench. That 
this is productive ot no small amount of inconvenience, as an 
impediment to travel and bllsiness, often for a considerable 
time, it is hardly necessary to point out; and hence the in
v�ntion which we herewith illustrate, having among its prin
cipal advantages that of avoiding the above nuisance. will 
at once commend itself to the careflll attention of contrac· 
tora, engineers, and the public. 

In the large 
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The inventor adds that, in practice, the framework should 
be made three times the length to be excavated, and eight 
feet longer. For instance, if four elevating ropes are to be 
operated, excavating 32 feet, there will' be, besides this dis
tance, 32 feet in which the brick masons are at work, 32 feet 
for back filling, and 8 feet for natural slope of the back fall. 
There are three sets of buckets required, o� set at each end 
of the tracks, and one in the bottom of the cut, being filled; 
so that when the empty set is lowered, all that is necessary 
is to transfer the hooks from them to the full buckets, leav
i.ng the empty ones, which are re-filled by the time the next 
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July 16, 1872. For further particulars address the inventor, 
Mr. William F. Shanks, sewer contractor, 174 Gray street, 
Louisville, Ky. 

------------4.� .• �' •• __________ ___ 

A.lDateur Bal1roadlng. 

The Fredericksburg and Gordonsville Railroad Company 
has some lIeventeen miles of road completed from Fredericks
burg, Va., to Parker's Store, which is not now operated. 
Some of the means devised by the people on the line to make 
use of the track, are thus described by the Fredericksburg 
Ledger. "A gentleman who is residUig here, who is the 

owner of a small 
engraving is 
represented the 
apparatus as it 
appears in ope· 
ration, and in 
Fig. 2 is shown 
a side view of 
the essential 
working por
tions. A is a 
frame made of 
wood or other 
suitable mate
rial, and sup
ported at the 
r,ide9 on tru.cks, 
80 as to strad
dIe the ground 
to be excava
tp.d. From the 
top of the 
frame are sus
pended by rods 
two parallel 
tracks,B,which 
are placed suf
ficiently far 
apart

' 
to . aI:' 

low the bucko, 
ets, when hang
ing from both 
tracks, to pass 
each other. On 
these rails trav
el �mall trucks, 
e, of which 
there are any 
de�ired n umber 
on each bucket 
(each bucht 
excavating 8 
feet in length), 
all of which are 
connected to
gether by ropes 
or chains. The 
latterpass from 

SHANKS' PORftBLE ELEVATOR AND CONVEYER. 

sta�ionary en
gine, has at
tached to it a flat 
car oa 'he Fre
dericksburg lUld 
G,ordonsvUle 
Railroad, and 
with a molasses 
hogshead for hill 
water tank, runs 
upand down the 
road between 
this city and 
Parker's Store 
for freight and 
pa.sseng'erll. One 
of those indefa
tigable geniuses 
peculiar to the 
Wilderness of 
Spotsylvania,be
coming disgust
ed with the tar
dy movements 
of the railroad 
c9mpany, and 
fearful that his 
hoop poles, if 
kept much long
"r on hand, 
,vould not be 
m e r c h antable, 
cO�Ceived the 
novel idea of 
ha!1llng hrs poles 
to town on a flat 
car drawn by a 
young bull. The 
car was loaded 
with 100 bun
dles of poles. 
There was some 
difficillty in 
teaching the bull 
exactly what 
was expected of 
him. The mo

the trucks on one track, around a friction roller, D, at the 
end of the frame, and are then attached to the trucks on the 
other track, so that, when one set of trucks are moved, the '
others will travel in a contnry direction. 

Several fric�ion rollers are disposed along the top of the 
frame, A, over which pass the bucket ropes, which are 

set are brought from the rear and lowered. By means of a 
friction cone and brake, when the buckets are raised to the 
desired hight; they are stopped and held until the truck 

brought to a windlass, as represented in the hnge illustra- "L. -"---Ir-I------'--tl---lr-t-----!----r-,I--' 
tion .After the buckets are filled with earth, they are hoisted 
by this means until their bails are sufficiently high to allow 
of being engaged by the hooks hanging below the trucks, C, 

on one track. When each truck has received its bucket, the 
whole line of vehicles is moved to the rear of the excavation, 
thereby, at the same time, running forward the other set of 
trucks. The buckets are then emptied, while other buckets 
are being filled and attached to the trucks over the point of 
work, when the operation as above described is repeated. 
The same ropes which hoi�t the buckets are attached to the 
empty ones on their arrival, lifting the same lIufficiently to 
allow of the hooks on the trucks being removed from the 
bails, when they are easily lowered into the trench, where 
the hoisting hooks are transferred to fllll buckets, leaving 
the empty ones to be taled. 

It will be noted that the necessity of throwing earth upon 
the sides of the excavation is here avoided, and that the 
ground adjacent to the latter is left clean and open to travel. 
The soil removed is only shoveled once, and that into the 
buckets, which remove it to the rear and empty it upon the 
completed masonry. The constrllction of the framework is 
such as to afford an excellent scaffold for lowering material 
to the masons, and also for starting and driving street piling 
wherever required. We are informed that the apparatus can 
be moved in from twenty to thirty minutes, and, when trans
ported, leaves the ground behind it smooth and clear. 

hooks are �ed to extra bails, when they are lowered by 
the brake hinging naturally under the trucks .. 

The apparatus, it is stated, will excavate 32 or 40 feet of 
earth quicker with 28 men than 50 men can perform the same 
work, throwing the soil up at the sides while it mabs the 
fill in addition. It does not interfere with bracing, can ,be 
put together with bolts, and, when taken apart, can be applied 
to any sized cut, varying in width from 3 to 25 feet. 

Patented through the Scientific American Patent Agency 

dUB operandi was as follows: The bull drew the car up the 
grades, and was then unhitched and mounted on a platform 
at the rear of the car, which then ran down grade without 
help. As IIOeII as his bullship got the hang of the thing. he 
took it very kindly, dtagging the car up the grades with 
great alacrity, and evincing the same pleasure In riding down 
that is shown by boys who drag their sleighs u1' hill for the 
pleasure of riding down again. 

.·e . •  
Chicory In GrouDd Cofi"ee. 

A preliminary examination of coffee for admixture is best 
made by gently IItrewing the powder upon the surface of oold 
water. The oil contained in coffee prevents the particles 
from being readily wetted by the water, thus caUlling them 
to float. Chicory, burnt sugar,etc., contain no oil, and their 
caramel if! very quickly extracted by the water, with produc. 
tion of a brown color, while the particles themselves rapidly 
sink to the bottom of the water. On stirring the liquid, coffee 
becomes tolerably uniformly diffused without sensibly color
ing the water, while chicory and other sweet roots quickly 
give a dark brown turbid infusion. Roasted cereals do not 
give so distinct a color_ 

------------�.� .•. �.------------
... RUSSIAN CHINES'Jl RAILROAD.-A special commission of 

the Ciloperative Society of Russian Manufacture and �e 
has reported in favor of the construction of a railroad -line 
between Russia and China, through Siberia. The road, with 
its connections, wo�ld traverse for the most part a thickly 
populated COUJ1try;· and open up immense cattle and wool 
�wing districtll which are now isolated from the businellB 
world. It wouid have to be built in sections, commencing 
with a fortified town in Western Russia and ultimately reach. 
ing Pekin. 
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RECLAIlIIING THE DESE�T PLACES. 

The explorations of French engineers have proved that the 
surface of the great Desert of Sahara is below the level of 
the ocean, in fact that it is the bottom of an ancient fresh 
water lake which has dried up by gradual changes in the sur
rounding levels, the streams which once supplied it now 
going directly to the ocean. It has btlen therefore suggested 
to change this desert back into a lake, and in this way to 
alter the whole climate of that country. This would, of 
course, create a moist atmosphere in place of the burning 
hot, dusty whirlwinds which are the curse of that region. 
There are, however, no rivers to be turned into the b8.l!in; 
and the artesian wells, successfully bored by the French, 
which create oases in the desert around them, give too 
insignificant a supply for such a great purpose. It has, 
tlterefore, been proposed to make 8. channel to the ocean, and 
lead the ocean water into the deaert; but in consequence of 
the vigorous evaporation in that latitude, the water, when 
once spread out over any considerablA surface, would proba
bly disappear as quickly as even the largest siz� canal could 
pour it in. 

The Caspian sea, which is situated below the surface of 
the ocean, evaporates the waters of the Volga 8S rapidly as 
that colossal river, the largest in Europe, is able to pour 
them in. The water of the Volga is fresh, containing only 
a small percentage of salts; bllt this small amount of salt 
remains in the Caspian sea, while pure water only is abstracted 
by evaporation; thus the sea is very salt, and becomes more 
so every year. If now the collection of fresn. water, in a 
closed lake, from which there is no exit but evaporation, ends 
in making a salt lake in a cold climate, the introduction of 
Ilea water to form such a lake under a tropical sun, as pro
posed for Sah&Ia, would rellult in making a huge salt pan, 
which would gradually fill up with solid salt, till it reached 
the level of the supplying ocean; and we should only have 
transformed the dry sandy plains of the desert into dry salt 
plains, and which of the two would be the wore is a matter 
for discussion. 

We think that a continuation of the French system of 
boring artesian wells in all available spots is the best 
method of reclaiming the desert. Many of these well!! have 
already been completed, and it is indeed touching to read 
the description of the joy and religious enthusiasm of 
the natives when they see, for the:first timtJ, a bounti
ful supply of fresh cool water poured forth from the bowels 
of the earth in spots where never before was water seen 
for miles around. The creation of an oasis in the desert is 
the immediate consequence of each well; and in the course 
of years the dreadful Sahara may be so profllsely clothed 
with artificial oases that most of its terrors will have passed 
away. 

As to our American deserts, recent explorations and sur
veys of the great desert of the Colorado river have shown 
�hat it also was thejbottom of a lake which has dried up, be
cause the river has cut its channels in the rocks, through 
which it flows to the ocean, so low down (from 4,000 to 6,000 
feet) that the lakes, formerly connected with and supplied 
by -the river, lie now far above its present level. These 
lakes have for centuries collected at their bottoms the de
posits of the Colorado river; and the now exposed surface 
consists, therefore, of an alluvial soil of extreme fertility 
(containing potash, soda, lime, and phosphates), which, 
however, cannot produce any crops on account of the total 
absence of moisture. The whole region is indeed a desert 
like that of Sahara; and like the latter, a portion of it lies 
below the surface of the ocean, as proved by barometric rib
IMervations. It is believed that the waters of the Gulf of 

California formerly extended some 175 miles further inland 
than they do now, that subsequently the delta deposits of 
the Colorado (which were enormous, considering the deep 
channel which it has hollowed out for itself) formed a dam 
in the sea 175 miles from the shore, finally enclosing a sheet 
of water, which then dried up and now forms that part of 
the desert which is lower than the ocean. 

It is proposed to lead the waters of the ocean into this low 
portion, so as to inundate it, and increase the atmospheric 
moisture in that region; and it appears that the plan is fea
sible, at a comparatively small cost; but one objection is 
that then a large portion, some 30,000 or 40,000 square miles, 
which otherwise might be made productive, would be sacri
ficed; and this plan is also open to the same objection as that 
of inundating the Sahara with sea water: it would end in 
the creation of an enormous salt pan. We prefer the other 
plan which has been suggested, irrigation from the upper 
part of the Colorado river, which, to be sure, would cost much 
more, but would reclaim all the highlands of this desert. 
The geologist of Williamson's expedition, Mr. W. P. Blake, 
points out that, by cutting a canal or deepening a certain 
small river low enough, so that the water from the Colorado 
could enter it at all seasons of the year, a constant and plen
tiful supply of water can be furnished to the interior of the 
desert and used for irrigation, while the surplus will fill the 
IGW portions with fresh water, find its exit to the Gulf by a 
pass to(be constructed, and also establish navigation froo 
the Gulf of California to the interior of the great lake. A 
thorollgh survey is needed, and also experiments in boring 
artesian wells: which, withollt doubt, would here be as suc
cessf1l1 as in the African desert, as is indicated by indispu
table geological evidences. 

••••• 
A NEGLECTED SOt1RCE OF FOOD. 

Ages ago when our forefathers were worshippers of Odin 
and the rest of the dead divinities of Northern Europe,horse 
flesh was &CCOunted a delicacy fit for the gods. When a 
warrior died, the" funeral baked meats" were carved from 
his slain charger; and in all religious celebrations the horse 
figured, as the bullock did in the sacrificial feasts of other 
nations. Thus horse flesh and paganism were found to be 
inseparable when the Germanic and Scandinavian tribes were 
christianized by royal proclamation. The new made chris
tain could not begin a dinner at which his favorite meat ap
peared withollt relapsing to his ancestral religion and going 
through the entire round of pagan rites with which horse 
flesh had been so long 8.l!sociated. As a natural consequence, 
horse flesh became not only synonymous with paganism but 
one of its defenses-we should have said bulwarks if the 
sound had permitted. At,-ainst it the bulls of the church 
were hurled, and its use was prohibited under pain of eternal 
damnation. Grallually, as christianity gained ascendljlDcy, 
the obnoxious meat passed out of use,and in process of time 
it came to be regaTded by Europeans as "long pig" was by 
the christianized descendants of man-eating Fiji islanders, 
with an abhorrence as Intense as the original liking had 
been. 

Subsequent generatio�ave inherited the prejudice and 
forget its origin. To this day the multitude stand ready" to 
cry unclean" the moment horse flesh is mentioned as an 
article of food, though it would puzzle them to give one sub
stantial re8.l!0n for so regarding it. 

The truth is that no meat can be cleaner. The horse is one 
of the nicest of feeders,and as choice in his drinking as in his 
diet; and,as has been abundantly proved by the experience of 
modern Europe, where horse flesh h8.l! lately become an im
portant element in the food supply, the meat which we 
reject is at once wholesome, nutritious, and nearly if not 
quite as savory as beef. As we are no longer in danger of 
relapsing into pagan!sm with the taste of it, the only sani
tary reason, moral cr otherwise, for avoiding it is done 
away with. 

There remains the economical reason for its disuse arising 
from the fact that good horses are worth more for other 
purposes. But the time comes when the best of horses 
ceases to be profitable for service. What then? 

Occasionally a favorite animal is provided for in his old 
age and allowed to end his days in all the comfort that Nature 
will permit. The majority, however, are turned over to the 
tender mercies of the cruel to be used up, more or less 
speedily, in rough and ill requited labor. To guard their 
favorites from this unhappy end, it is becoming a common 
practice among considerate people to shoot their horses 
when no longer fit for the carriage, though they may still be 
far from worn out. Of the nine million horses in the United 
States, a million might fitly be disposed of in that way every 
year, to make room for younger and more serviceable ani
mals. In other words, our food supply might be augmented 
by something like a thousand million pounds of good meat 
annually. We throw it away-for a prejudice! 

That this prejudice will be overcome in time, we have not 
the slightest doubt. The tendency of our civilization is to 
mllltiply food consumers while lessening the relative number 
of producers. As a natural consequence we must be more 
and more careful �o avoid unnecessary waste. Every availa
ble source of wholesome food. must be husbanded, and this 
among them. U�rtunately those who would be most di
rectly benefited by. the addition of horsellesh to -our lists of 
meats are just those whose prejudice against it is most in
tense. Here, as in Ellrope, it must first gain a place on the 
tables of the well-to-do. 

Perhaps 8.1! simple a plan as any for effecting this would be 
the following: We have noticed the growing custom of 
shooting horses when their term of profitable service has 
come to an ood by age or accident. Instead of burying the 
carcasses or giving them to the renderer to be converted into 

soap grease and fertilizers, the flesh might be properly 
dressed and distributed among those who, from curiosity or 
conviction of its wholesomeness, might desire to give it a 
trial. If pains were taken to announce ·.his intention before 
hand, and to prove to intending eaters that the horses were 
in good condition and free from disease, there would be little 
difficulty, we imagine, in disposing of the choicer cuts. All 
that is required is a beginning, and this course would ensure 
it with the least amount of trouble and cost.. 

Who will make the experiment and report the result ? 
- •. -

THE ASTRONOlllICAL CONDITIONS OF LIFE, 

Spectrum analysis, confirmed in so many particulars by 
the chemical analyais of mereorites, has familiarized us with 
the idea that all the bodies of Nature, the planets of our sys
tem as well as the suns most distant from us, are composed 
of the same elements, animated by the same physical forces. 
submitted to the same chemical laws, and present all the 
essential characteristics of the elements of which we are 
formed,even to the most delicate and minute details. Since 
therefore these same forces act under our eyes as essential 
agents of life, we are naturally led to consider the conditions 
of organic exilltence on our globe as applicable to the circum
stances of other spheres. If in brief our.earth is inhabited, 
why not the other orbs which fill up space, seeing that the 
same matter is everywhere present? 

The caption of this article is also the title of a valuable 
paper lately published by the eminent French astronomer 
Faye, iu which he considers the problem briefly outlined in 
the foregoing paragraph. He reviews the conditions of other 
worlds, as demonstrated by spectroscopic and various other 
modes of scientific investigation, and subsequently points out 
the impossibility of organic matter existing under the cir
cumstances. 

In order to develope the latent life in any germ, the sur
rounding temperature must not exceed 140· Fah., or fall be
low the freezing point of water. We are therefore led in 
the beginning to the fact that the developI4ent of life is com
prised between very narrow limits of the scale of warmth 
and cold. Even on the earth, where the water, soil, and air 
are thickly peopled, there are regions where life disappears 
htrough a slight permanent lowering of temperature; and 
similarly the same result takes place by an increase of cli
matic heat. Life is equally limited by the isolation of the 
bodies which move in space. Every formation of an aggre
gate by the mutual attraction of smaller portions is accom
panied by a development of heat which even the simplest 
organisms could not resist, and ccrtainly li,fe could not be 
transmitted from one globe to another by materials which 
even on entering our atmQl!phere pass suddenly from the 
cold state to intense incandescence. Consequently we are 
led to consider whether the life of organized beings ill so 
simple that it may result from the spontaneous play of 
natural forces, and hence to the condtionll under which such 
action may or may not occur. 

The condition of temperature excludes immediately all 
bodies which shine by their own light, that is to say, every 
star that we see in the sky,except the planets. The nebulre, 
formed 8.l! they are of incandescent hydrogen and nitrogen, 
are out of the question. Life therefore cannot be found ex
cept upon a cold globe associated with a hot body, which 
radiates to it tile necessary additional heat. The suns serve 
precisely this purpose all regards their planets, and are mar
vellously organized to distribute a constant light and warmth 
during V8.l!t durations of time. But these sources must be of 
a nature to maintain life around them. Hence the variable 
stars must be excluded,o of the Whale for instance, which at 
times is of the second magnitllde, and then gradually lessens 
in brilliancy and descends to the fourteenth magnitude, dur
ing 230 days. Similarly the stars that have already become 
cool, or are too small in mass ever to have had a very high 
temperature, must be left out of consideration, also the red, 
blue, and greenish blue stars, the light of which is de
prived of the rays necessary for the development of or
ganized beings. and 18.l!tly must be excluded the stars 
which exist in thousands in regions more or less con
tracted, where the temperature is necessarily above or below 
the circumscribed limits. 

,If now we p8.l!S to the examination of systems analogoull 
to ours, other restrictions present themselves. In the first 
place, the condition of temperature excludes the planets of 
which the axes of rotation are too slightly inclined to the 
planes of their orbits, Uranus, for example, of which each 
hemisphere is exposed to the sun for a half revolution of 
forty-two years, and plunged in darkness during the balance 
of its:course. Venus also,'the axis of which is inclined 37·, 
is lIubject to great variation of temperature. We are also 
driven to exclude such bodies as have too slow a rotation , and 
hence are subject to too great influence of nocturnal radiation 
(the moon), and to eliminate others which, like Saturn, are 
surrounded with opaque rings, the shadows of which pro
duce continual eclipses. 

Proceeding still further, worlds devoid of a proper atmos
phere must be omitted. An envelope formed exclusively of 
other permanent gases, even, will not suffice; it w01l1d be too 
permeable by heat, and its moderating action too limited. 
It is only by the presence of water in a liquid state,and by the 
enormous quantities of heat which, by its changes of state, it 
is capable of absorbing, that our atmosphere is enabled to 
fulfil its functions. Again the water must not cover the en 
tire globe, but must be disposed in seas,·So equilibrated that 
their movements reduce themselves to simple oscillatiol1s in 
fixed basins. This result could not be realized upon Saturn, 
since its mean density is lower than that of water. 

As we stated at the outaet,the chemical elementll necessary 
to life are largely extended throughout the universe. While 
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nitrogen and oxygen have never been recognized by spectral 
analysis of the sun or the stars, the existence of the former 
gas has been determined to be probable in the nebulre,and the 
latter is found in meteoric stones which are almost entirely 
composed of terrous oxides. Hydrogen is present every· 
where; carbon has not been found by spectrum analysis, but 
is readily recognized in the carbonaceous meteorites. Cal. 
cium, and hence lime, is largely disseminated; iron is every
where, while Janssen's curious absorption spectrum indicates 
the vapor of water in the atmospheres of many celestial 
bodies. Closer investigation, however, shows that these 
chemical conditions are confined within narrow bounds, that 
the formation of planets at the expense of the central. 
mass is governed by mechanical causes quite independent of 
such conditions, so that it cannot be concluded a priori that 
the planets necessarily possess the required atmospheres. 
While, on one hand, the analysis of meteorites appears to 
show that these bodies are formed in a medium slightly rich 
in oxygen: on the other, it is evident that free oxygen can
not result but from an excess of the gas over the hydrogen 
absorbed in the formation of water. Atmospheres of other 
worlds then are formed poor in oxygen or else totally free 
from it, and, like those of Jupiter, Saturn, and Uranus, as 
proved by the spectroscope, are composed of vapors or gases 
which exercise an absorption unknown to our world. 

The further progress we make into the domain of natural 
science, as applied to the heavenly bodies, the further away 
from us the apparent probabilities of life existing thereon 
seem to recede. 'Ihe recent discoveries of the spectroscope 
only prove the necessary conditions encompassed by still 
closer limits; and so far from being able to admit that they 
are naturally everywhere realized, we are barely able to 
cite two planets of our system, other than our earthy where 
such conditions have any shadow of probability of exist
ing; while on the only globe of which we can speak with cer
tainty, the moon, we know them to be utterly absent. 

... - . 
IMPROVEMENTS IN SUGAR MAKING. 

The methods of purification employed in the lIugar indus
try depend almost entirely upon the action of lime and the 
elimination of that alkali by carbonic "cid. These processes 
leave,remaining in the saccharine products,a certain propor
tIon of organic matters and mineral salts which oppose to a 
certain degree the crystalization of the sugar, while also 
causing the formation of molasses and the mingling of the 
sugar with the residue: M. P. Lagrange has recently de
vised a method which is based on the elimination by the 
joint action of baryta and phosphate of ammonia of the or
ganic salts of lime,of certain vegetable acids combined with 
potash and soda, and of the alkaline sulphates existing in 
the sugar products. By this process, without the aid of lime 
or salts of lime, and while causing the eliminations as above 
noted, M. Lagrange believes that he is enabled to produce 
thtl products, and to secure the bellt conditions of alkalinity, 
without formfng glucose at the expense of crYlltalizable 
sugar. In factories,therefore,devoted to the manufacture of 
cane sugar, it would seem that this improvement is of eon
siderable importance as doing away with the serious difficul
ties and large losses due to the glucose formation and the 
lime salts. 

The purifying process generally in sugar manufactoriell 
is applied to sirups of 20° Baume, which have already been 
submitted to the calco-carbonic treatment. The products 
being led into a serpentine or double bottomed boiler, phos
phate of ammonia is introduced in proportion to the lime, 
of which the quantity has been determined by hydrometric 
analysis, so as to leave in the sirup but a thousandth part of 
lime absorbable by the black; then the baryta is aaded, in 
such proportion to the sulphates and organic matters that 
the sirups will eventually contain but one one-hundredth 
part of matters still precipitable by that substance. The 
whole is then boiled,filtered, and carried to the coarse black, 
leaving in the receptacles a residue which cOllstitutes a most 
valuable fertilizer. 

In refineriell where the purification is made in the boiler 
where the crude sugar is melted, dissolved phollphate of am
monia is substituted for fine black and blood in such propor
tion to the lime as to leave a hundredth part of the alkali,which 
the black totally absorbs: the baryta solution is next added, 
in such proportion to the alkaline sulphates and organic mat
ters contained as that but the quantity of alkali necessary 
for the easy maintenance of the alkalinity up to the molasses 
will remain. To obtain the best results, experience has 
proved that,for a sample of sugar indicating 88°, the propor
tion of phosphate of ammonia crystaIized per 2,200 Ibs. of 
sugar is 1'6 Ibs., and that of the baryta, per same weight of 
sugar, is 6-6 lbs., using the hydrate of 10 equivalents of 
water. 

The mixture after melting is boiled, when the precipitate 
swells, and a clarification ensues,comparable to that obtained 
with blood albumen. The eirup is then treated as in the in
stance already cited, and the residue from the filters is also 
applicable for fertilizing purposes. The products of estab
lishments using the process are said to be largely in
creased. 

In connection with the subject of sugar manufacture may 
be notpd an important invention recently patented by M. 
Marguerite (represented in this country by Mr. Edmund 
Ratisbonne, 48 Broad street, New York city), through this 
office, for obtaining sugar from molasses by the addition to 
the latter of certain salts which provoke crystaIization. The 
process is said to be especially valuable in treating third qual
ity sirups as well as molasses. The operation consists in adding 
to the spent molasses (containing, say, fifty per cent of sugar, 
fifteen per cont of salts, and twenty per cent of water) crys
taJ.ized Ilulphate of magnesia in the proportion of twenty 

per cent by weight, together with a little water to make a 
solution of the sulphate marking 100° Baume' The whole 
is then subjected to centrifugal action in a machine having 
either perfgrated sides Or very fine wire cloth. The suI. 
phates of lime and potash precipitated are retained and th8 
liquor is then filtered through charcoal and boiled in vacuo. 
After cooling, a certain quantity of pounded sugar is added 
to form nuclei and the sirup is lastly I!ubjected to the ordi
nary temperature of tillings, the heat being alternately 
raised and lowered. 

After a few days,crystalization becomes exceedingly abun· 
dant and continues to increase for some time, after which 
the hydro. extractor is employed. Other salts, such as sul
phate of soda, sulphate and chloride of magnesium, chloride 
of manganese, sulphate of iron and zinc and their chlorides, 
and also the acetates, nitrates, and ammonia salts, though 
these are not so desirable, may all be used instead of the 
sulphate of magnesia, the proportions of which vary accord
ing to the nature of the molasses and the results of expense. 

The crystaIization of the sugar results from elimination of 
the potash, the salts of which are prejudicial, its place being 
taken by the magnesia, whose salts are favorable thereto. 
This invention we believe to be one of considerable impor
tance in an economical point of view, and hence perhaps 
worthy of the closer examination of sugar manufacturers 
generally. 

• ••• • 
PUMPING ENGINE ECONOMY. 

A sin disant ,.-practical friend" writes us a note, referring 
to an editorial of March 2 (page 176 of our current volume) 
commenting upon that" Remarkable Report about Remarka. 
ble Pumping Engines," in which he informs us that the 
Providence pumping engines " were overhauled and boilers 
cleaned just previous to the two million gallon test," that 
indicator cards were taken, that the coal was screened, and 
that a maximum duty test could not be made "owing to 
causes still unexplained." He thinks that a different method 
of testing might have given a more satisfactory result; "but 
that there are many points, not embodied in the report," 
which influenced the decision of the board of experts. He 
encloses sev6ral of the indicator cards taken, a set of which 
we here reproduce as illustrating the peculiarities of the two 
styles of engine, the one being the representative of the 
standard drop cut-off single cylinder engine and the other 
being a good representative of rather conservative practice in 
the construction of " compound" engines. 

We based our remarks and strictures upon the report of 
the board, which we found published in the Providence 
Journal of March 2, in which the statements occur that: 

"The coal was not selected for any supposed superior qual. 
ity, and was consumed jUl!t as it came feom the yard with
out screening, picking or other special preparation," and 
"the engines and boilers, in both cases, were- taken just as 
they were found, without any cleaning or other preparation." 
No mention, as we have already remarked, was made of iu
dicators being applied to determine the cause of the low duty 
obtained. We have no reason to change our views as al
ready expressed, views which we find expressed quite as 
strongly in the editorial columns of the Engineering and 
Mining Journal of subsequent issue and contemporary date. 
We have nothing to add: except that we are pleased to know 
that the-examination was more complete than we had been 
led to suppose, and regret that the board should have ren
dered a report apparently inconsistent with the results, and 
that they should have allowed themselves to report at all 
before" circumstances permitted" a duty trial at full power 
and without the acquirement of essential data: and except 
that we are more than ever convinced that it is to the interest 
of all partiel!! to make another attempt to obtain a knowledge 
of the real merits of the case. 

We reproauce the indicator diagrams here to exhibit the 
fact that it requirell something more than an effective valve 
gear to secure good economical results,and that the" beauti
ful card "  is no evIdence of the adaptation of an engine to 
its work. The steam engine has been two thousand years 
and more iIi' growing from the form described by Heron to 
itll present shape, and the prominent detail. of designs now 
familiar to were known to James Watt a century ago. The 

problem of-designing a good- -engine for any special purpose 
is still the most important and most difficult presented to 
the engineer; and we doubt if one in a hundred of those who 
attempt it are capable of doing creditable work. Indeed we 
believe that the number of engineers who are really familiar 
with the essential conditions of success might almost be 
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counted on the fingers, and we are always distrustful of 
those who are most confident of their own powerll all de· 
signers of steam enginCtl. 

In Fig. 1, we have copied the steam cylinder and pump 
cards of tbe Corliss, and in Fig. 2, those of the Worth
ington engine. 

In the Corliss engine, steam is expanded from about one 
eighth stroke. In the Worthington there is no expansion by 
cut-off,but the ratio of expansion is the ratio of pillton areas, 
-about three to one,-while the latter exceeded the former, 
on the two duty tests, by ratios of nearly two to one and 
four to one, respectively. The Corliss card is an exceedingly 
fine one, as exhibiting the action of the valve gear, but it 
gives no clue to the real value of the engine. The Corliss 
machine consists of five similar pairs of steam engines and 
pumps, coupled to one crank shaft; the Worthington was 
a single pair of cylinders, yet the pump card of the latter 
is beautifully smooth and far superior to that of the former. 
The vacuum on the steam card of the compound engine 1s 
better than on that of the single cylinder engine, as given 
by gage; but the dl:tIerence seems less on the card. It is, 
however, sufficient to account for a part of the difference of 
duty. 

The great causes of loss with the Corliss, we presume to 
be a short cut-off with low steam, large exposed surfaces in 
and outside the steam cylinders, and a boiler surface im
mensely disproportionate to the work done. This is shown to 
be the fact, also, by the evident tendency to equalization of 
efficiency at the higher duty test, and we are probably fully 
sustained in our demand for a careful test at full duty. We 
cannot understand yet why this was not made, and hope 
that we may be given good reasons for the neglect, if any 
exist. 

The lesson taught by the affair,as it now stands,may be re
peated in a few lines. It is as important for a designing en· 
gineer to know when expansion causes loss as to know 
when it may be expected to produce economy. It is impor
tant that the designer should understand the serious effect 
of external losses by conduction and radiation,and still more 
important that he should comprehend the nature and ex
tent of losses by internal condensation and reevaporation. 
It is important that an engineer should comprehend the ne
cessity of making his boiler power just right, and that great 
losses will be incurred by error in making it either too large 
or too small for the work for which it is designed. 

It is important that a constructing engineer should know 
that a loss of an inch or two of vacuum, a too tightly packed 
pump, or a leaky piston or valve, may destroy .. hardly 
earned reputation. 

It is important for the engine driver to understand these 
last points, and also that careless firing, an air hole or two, 
dead coals in the corners, or irregularity elsewhere, may 
mean a loss of very serious extent. 

It is important that experts should underetand all this, 
and many other matters not 'much less essential, and that 
they should: First, see what are the conditions under which 
the trial is to be made; seeondly, see for themselves that 
everything is in order before commencing their test 1 thirdly, 
conduct the tria.lln such a way as shall reveal every defect 
and bring out eTery excellence of the apparatus tested; and 
finally, make a report that shall not only express their con
clusions, but that shall enable all parties interested to Bee 
plainly the reasons thereof, and to judge for themselves 
whether the experts are experts, and whether their judg
ment is well sustained by facts,and is not warped by charity 
or prej udice. 

• I •• •  
A NEW disease to affiict horses and trouble their ownerll 

has appeared in New York and Brooklyn. It is called" pink 
eye," and appears to be a variation of the old epizootic. The 
discharge in the epizootic was from the nose; in" pink eye " 
it comes from the eyes, and for a time the horse becomes 
quite blind. It also causes a stiffness and swelling of the 
legs. The disease is not necessarily fatal,but minor diseases 
are superinduced by�. It is thought that the malady has 
been induced by the severe changell in the weather during 
the winter. 

• •••• 

, ALTHOUGH platintlJD. is one of the heaviest of metals, yet 

its ductility is 10 great that Wollaston succeeded in drawing 
it into wire ha.ving a diameter of only one thirty thousandth 

part of an inch, a st.e so small that a mile length of the 
wire would weigh onl1 one grain. 
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Car Axles and Bearings. 

The Na tional Car Builder states that, at a recent meeting 
of the Car Builders' Association, discussions took place in 
regard to Mundy's friction roller journal box. In this device 
the roller, six inches in diameter, turns on a solid spindle, 
the bearing of the roller being the whole length of the spin
dle. It was claimed that this was better than the ordinary 
plan of making the spindle and roller in one piece. The 
improved arrangement, it was claimed, provides a larger 
bearing. and prevents the escape of oil therefrom. 

Mr. Garey described the following experimental tests 

We understand that the metaline bearings, lately illustra. 
ted in the ScIENTIFIC AMERICAN, are to be tested on the cars 
of the Greenwich street elevated railway, in this city. This 
bearing, it will be remembered, is composed of compressed 
graphite and other substances, and runs without oil. In fact, 
oil is its worst enemy, for its presence quickly injures the 
metaline. 

IDlproveDlent In the ManoCactore oC Beer. 

The liability of beer to turn sour , ropy, etc., is due to the 
presence of special ferments derived from the air, and from 

{APRIL 25, 1 874. 
THE SEPARATION O F  TAR AND THE MAN UFACTURE 

OF SULPHATE OF AlliUrlONIA FROM WASTE PRODUCTS. 

The distillation of coal in closed receptacles, for the manu
facture of illuminating gas, produces. beside the coke re
maining in the retorts, tar and ammoniacal waters, which are 
collected in special apparatus, known as refrigerators and 
condensers. Large establishments have recently been erected 
in France for the purpose of obtaining these products in se
parate condition, in order that the coal tar may be utilized in 
the many ways now known to the arts, and the ammoniacal 
liquor chemically treated so as to yield merchantable sul _ 

Fig. 1.-APPARATUS FOR DECANTING A1I1IONIACAL LIQUOR FROM COAL TAR. Fig. 2. -DISTILLER-END VIEW. 

which he had made of the power required to move cars with 
different sized journals : A passenger car with 3! inch jour
nals, and weighing 44,674 pounde, required a force of 800 
pou!ld!, as shown by a dynamometer, to move it along a level 
track as slowly. as the engine could be made to move. The 
car was in good running condition and the journals well fit
ted. Another passenger car, which was new and had run 
only 90 miles,  weighing 46, 770 pounds, and with 3t inch 
journals, required just 700 pounds, as indicated by the same 
instrument, to move it on the same track and in the same 
way as the other ; thus showing that 100 pounds less force 
was required to 
move the heaviest 
car with the large 
journals. Speci
mens of the Ains
worth friction me
tal bearings were 
shown, one of 
which was stated 
to have run 40,363 
miles under a 
Pullman car with
out heating. The 
metal is claimed 
to be 25 per 
cent cheaper than 
brass, three times 
more durable, avd 
requires 50 per 
cent leps oil .  

the materials used. B y  boiling the infusion of malt and I phate o f  ammonia. Our engravings represe nt the principal 
hops, cooling out of. contact with air and fermenting with portion of the extensive pllLnt of the works, showing the ap
pure yeast in vessels to which only carbonic acid or pure paratus for separating the substances and for subsequently 
air is admitted, a beer is produced of superior quality, which extracting the salt above mentioned from the waters. The 
may be preserved without trouble for any time. Even a latter, when received from the gas house, are conducted into 
partial adoption of these precautions is attended with valua- huge cisterns of masonry, A, in Fig. 1,  situated as shown 
ble results. In preparing pure yeast to start with, the author underground. Thence, by means of the pumps, B, actuated 
makes use of the fact that oxygen favors the growth of true by the engine, C, the liquor is elevated to a series of large 
yeast but hinders the propagation of the other ferments. reservoirs, D F G, located in the upper sto ry of the building. 
Pure yeast being obtained, the beer is afterwards fermented Reservoir D is subdivided by a partition into two compart
in an atmosphere nearly destitute of oxygen, as its quality ments, into each of which the water succes s ively passes. As 

Mr. D. A. Hop
kins called atten· 
tion to the advan
tages of lead-lined 
bearings. They 
had been tried un
der heavy palace 
cars, and had run 
58,000 miles with
out heating or 
wearing out. The 
lead should not be 
more than i-16th 
of an inch in 
thickness ; it then 
accommodates it
self to the jour . Fig. S.-APPARATUS FOR MAXING SULPHATE OF AlIltO NIA 

indicated by the 
proportion of sha
ded liues in Fig. 
1, the major part 
of the tar is de
posited in this first 
reservoir ; the wa
ter conducted by 
a surface pipe then 
enters the reser
voir, F, leaving 
more of its tar, 
and is finally de
canted into G in 
almost a pure 
state, whence it is 
drawn off by the 
pipe, L, into suit
able vessels of a 
certain measured 
capacity. The tar 
that is deposited 
is removed from 
the bottoms of the 
reservoirs by the 
pipes, H I and K, 
the last two com

municating with 
the pip,", H, which 
extends outside 
the building eo as 
to deliver the tar 
into the vehicles 
designed to trans
port it to the fac
tory where it is to 
be utilized. The 

nal, and gives a true bearing ; but if thicker, will be pressed 
out at the sides and ends. 

Mr. Garey remarked that in the course of his experience 
he had heard much of the antifriction metals, but had rarely 
or never seen any. He did remember making & trial of one 
specimen, which, it was claimed, would run without any oil 
at all, and not get hot. And it did so for a considerable time, 
and then he had to throw it away. It was like the horse 
that undertook to live without eating ; as soon as he got well 
under way, he died. 

is thereby improved. Pure yeast when kept in pure air 
undergoes no change, even at summer temperatures. The 
mycoderma mni does not, as the author once thought, become 
changed in beer yeast on submersion in a nutritive fluid ; 
under these circumstances it acts as an alcoholic ferment,but 
does not propagate itself.-L. PaRteU7'. 

• ••• • ...� -
THE more machinery a nation has in operation, the more 

fully and profitably is its labor employed, the more rapid 
its material progress, and the more developed its civilization. 

total area of all the I!l8ervoirs, D F and G, is about 107 square 
feet. 

. 

In Figs. 2, 3, and 4, are represented end and sectional views 
of the distilling apparatus, which is composed of a double 
set of boilers and mechanism. G is the vessel which receives 
the decanted liquor froIU the reservoirs through the cock, a. 
A part of the water is thence directly conducted to the ves
sels, E, in which a quantity of lime is previously introduced, 
and in which is machinery for agitating the contents. Re
ceptacle E is connected by tubes, M (Fig. 3), near ' he bottom, 
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with the boiler, B, this with the boUer, A, and also with the 
boiler, C, which also communicates with a tank, D. All four 
of these vats are provided with agitators, H, and the vapors 
from each one pass into the others by tubes, I and J. Boiler 
A is heated directly by the fire beneath, B by the escaping 
products of combustion, and C by the vapors from B. The 
" apors entering D pass through a serpentine tube in F, which 
is surrounded by water, al�o drawn from G. This worm 
passes into a receiver, S, Fig. 4, whence any products of con· 
densation that may occur are led to a secondary receiver, T, 
from which, by the tube, 0, they are (Fig. 2) carried back to 
D. The ammoniacal gas then passes to the worm, T, Figs. 
3 and 4, and, finally. to the crystalizers, V. At U are d evices 

J titutifit !tutlicJu. 
vals with vertical pieces of corrugated hoop iron, F, which 
are retained in position while the concrete casing is in pro· 
gress, by horizontal rows of wire binding them to the cir
cumference of the column. Tae concrete casing is 31 inches 
in thickness, and the object of the corrugated hoop iron is 
evidently to cause it to bend, and to avoid the possibility of 
a straight joint all around the circumference of the column. 
In Figs. 3 and 4 the arrangement is somewhat different. In 
the place of the corrugated hoop iron, fillets of wood, B B, 
are employed and held in plac5 by a wrapping of iron wire 
mesh. It will be observed that in this case the thickness of 
the concrete is reduced to 1! inches. 

The relative value of these two arrangements will be per-
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incasement of column B showed a crack about 3 feet in 
length. This waB cauBed probably by the expansion of heated 
air or steam within the hollow space, the experimenters 
having inadvertently omitted to form escape holes in the 
concrete casing. as had been intended. No signs of injury to 
the incaBement of columns, A and C, were visible, although 
the flames reached above the caps of the columns. 

After two hours had elapsed it waB determined to have one 
of the columns laid horizontally in the middle of the fire, so 
as to insure a uniformly intense degree of heat along itB 
whole length, as the other columns, when in an upright po. 
sition, were obviously more severely affected for a few feet 
above their bases than near their caps. The column, C, was 
therefore pushed over so as to lie horizontally in the fire, and 
remained in that pOBition until the cloBe of the experiment.  

The fire was eventually extinguished by a quantity of 
water thrown on suddenly, and a careful examination showed 
that no cracking, blowing, or disintegration of the concrete 
had resulted from this severe test. Portions of the concrete 
were then removed as speedily as possible from each column .  
I n  n o  case had the strips o f  lead melted, nor did they show 
the least sign of inj ury. The hand could, immediately after 
the removal of the concrete, be borne on its inner surface, or 
upon the iron columns, without discomfort ; and the regis· 
tering cards attach"d to the ends of the gage rods showed 
no indication whatever of expansion. 

The wood fillet, immediately opposite the crack in the 

Fig. 4.-DISTILLER-SECTIONAL VIEW Fig. 5.-SULPHURIC ACID VAT FOR AMMONIACAL VAPORS. 
arranged to prevent the absorption of the water in the reo 
ceivers into th" crYBtalizerB, and P are alBo Bafety tubeB lead· 
ing the vaporB formed by the water in the ciBtern, F, back 
into G. R are the dropping boards for the Bulphate of am 
monia, and X, leaden vats receiving the mother liquor. Fig. 
5 represents a vertical section of one of the sulphuric acid 
vats, in which the ammeniacal vapors resulting from the dis
tillation are treated. It is hermetically closed by the cover, 
M, and the products are led into it by the conduit, N, until 
the acid is saturated. The noxious vapors engendered are 
carried off by the subterranean flue. 0, which connectB with 
the chimney of the works, in which they are burnt up, the 
contents of the shaft being always kept at a very high tem
perature. 

The Bulletin de la Societe d' Encouragement pour l'Industrie 
Natiolla,le,in commenting on this improved apparatus,says that 
the ammoniacal water is delivered perfectly pure and limpid, 
and that the deleterious and disagreeable vapors arising from 
the diBtilling processes, which g,merally converts the opera
tion into a nuisance to residents of the neighborhood, are 
completely suppressed. Owing to the feeble strengt.h of the 
waters, and the con&equent expense which would be incurred 
if it were attempted to tTansport them by rail to a separate 
establiBhment, the distilling apparatus is set up directly in 
the gas works. 

-----------�.M .• ,.' •• __ ----____ __ 

Itallan Ornamental Brick. 

Our engraving shows a form of brick, used at Mentone, 
in constructing ornamental sc:eenwork on the upper portion 
of walls, and worth the notice of our readers. It is capable of 
producing various effects according as the bricks are com
bined. In the engraving� (Fig. 1), the bottom layer is made by 

r.8/��, � '. 
' .  

the bricks being laid horizontally, and the next tier perpen
dicularly ; but another effect can be produced by placing all 
the bricks perpendicularly, while still another may be ob
tained by placing them all horizontally. In each case the 
effect produced is very good, and the frequency with which 
it iB IDt't with about Mentone testifies to the partiality the 

eople have for it. The brick (see Fig. 2) is 8 inches long, �t inches broad at the widest part, and 2t inches in the mid
dle. It might be advantageously introduced into this coun
t ry, and made in ordinary brick earth or in terra cotta. 

• ••• • 
Iron and Flreprooe Construction. 

Iron should be used in a building as the bones are used in 
a human being-to give strength ; but it should be protec. 
ted , as the bones are by the flesh and musoles. A well
known means of protecting iron is that of Messrs. Dennett 
& Co. , of Nottingham, shown in the accompanying illustra
tions. 

In Figs. 1 and 2 the column, C, ill firllt provided at inter-

ceived from the results of the following exp(lriment., which 
was carried out in Nottingham, and was lately reported in 
the EngineM·. Three hollow cast iron columns were selected, 
which, for the sake of distinction, may be termed A, B, and 
C. The two former were similar in dimensions, being about 
10 feet in length, and having an external diameter of 7t 
inches. The column, A, was incased with a 'solid mass of 
concrete 3t inches in thickness, as shown i n  Figs. 1 and 2. 
The column, B, was incased as shown in Figs. 3 and 4. In 
both instances the material was fleated on and the face trow. 
eled. 

The columns, A and B, were fixed erect on the ground 
about 4 feet apart, and their caps and bases were entirely in
closed by the concrete. 

Th" column, C, was incased in a manner exactly similar 
to A, but the concrete was laid thereon only a week before 
th e experiment, whereaB A and B had been incased a month 
previously. 

Strips of lead were fixed vertically along the whole length 
of each column under the concrete and in contact with the 
iron, it being fairly assumed that, if the lead were prevented 
by the protection of the incasement from melting, a temper
ature would be preserved below that which could injurious· 
ly affect cast iron. 

A gage rod, with a self-registering card and pencil, were 
placed inside each of the columns, A and B, for the purpose 
of testing the expansion of the iron lengthwise. 

All three columns stood within a distance of 110 few feet 
from each other, and a fire of wood and shavings, saturated 
with gas tar, was lighted around their bases, and maintained 
at as fierce & degree of heat as possible for a space of four 
and a half hours. 

After the fire had been burning about an bour, the hollow 

casing of column B, was charred somewhat on its outer 
edge ; the sides and the edge of thiB fillet next the iron, as 
well as the two adj .. cent fillets, were discolored by smoke 
for 2 feet or 3 feet of their length, and the other fillets reo 
mained as white as when they came from the saw. A strip 
of lead near to the crack in the incasement, of column B, and 
another strip in that side of column C, which had been laid 
downwards to the fire, were considered to have suffered the 
most severe test, but neither of these strips showed indica. 
tions of melting, and were removed by the hand without in. 
convenience. 

The following report of some experiments made by the 
professor of chemistry at the Massachusetts Institute of 
Technology, at Boston, Mass. , upon Dennett's concrete, with 
regard to its fire-resisting qualities, has been forwarded to us 
by the patentees. Since the recent calamitous fire in that 
city, great interest has been manifested in the q uestion of fire. 
proof construction, and these experiments were made at the 
request of Col. Seaver and other gentlemen, for the purpose 
of testing the value of this material, with a view to its use 
in the construction of the floors of several important build
ings which are about to be re-erected. 

" The point first investigated was the relative power of reo 
sistance of the brick and the cementing material. For this 
purpose a very intense heat was employed, probably much 
higher than would be produced in an ordinary conflagration . 
The specimens, numbered one to four, have been heated in 
crucibles to a temperature between the melting points of cast 
steel and wrought iron. The temperature measured wa s 
about 1,200° to 1,500° centigrade, or about 2,200° to 2, 700° of 
the Fahrenheit thermometer. 

" BeluJlDiour of the Building Material at 2,200° to 2, 700°. 
NOI!. 1 to 3 show partial fusion of the brick, and in No. 1 
the brick in the interior has partially melted and run away 
from the ,cement, leaving it intact. In no case was the gyp
sum melted except on the surface, and then a portion has 
been changed, by the reducing action of the furnace gaBes, 
into sulphide of calcium. By pulverizing the pieces whi':lh 
had been subjected to the most extreme heat, and boiliny" 
them with water, unaltered gypsum (sulphate of calcium. or 
sulphate of lime) was extracted. These facts prove ths"G the 
cement is less affected by fire than the bricks, and that . \t.lll/l.i 
protect them to a certain extent from the action C',f a very 
fierce flame. The fragments of brick contained ir..1 the speci. 
mens shown me happen to be rather more ir .1fusible than 
many s�ples in t�is neighborh�od, as is s�o'/�n by specimen 
4. A p.Iece of ord.mary red brlc�, also ;'S, .oeled Xo. 4, was 
heated In the cruClble, together WIth a 't>.lece of the building 
material, and the result was that it SI' Jr;'ed as a flux to melt the whole into a slag or glass in whir' 11 fragments of unmelt . 
ed cement may be seen. All tbrd specimens (NOB. 1 to 4) were heated at the same time, i��he same furnace, to a tem. 
perature which was measurev and found to be between the 
melting points of cast stElf')j and wrought iron, as stated 
above. 

" Behavi<Jr of the EW":ding Material at about 1 ,800° .-The 
process of manufactw' .e of  the building material gives rea
son to suspect that

. 
i', • might be vulnerable at a lower temper

ature, but the foY.lowing experiments show this is not the 
ease. Thfl plu+fe;'

of Paris is made to tlet and bind the bricks 
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by mixing it with water, which combines chemically with it ; 
and it might be supposed that, when the moisture escapes as 
steam, on first heating it, the cement might crumble. In or· 
der to test this point, the furnace was maintained at about 
1 ,000' C. , or 1,800' Fah. , and the specimens marked 5 and 
6 were introduced suddenly, and were closely watched. 
There was no appearance of crumbling, although the lower 
side of each became red hot in three minutes. Each was 
taken out from time to time, as it became gradually hotter, 
and allowed to fall a distance of two feet on a brick pave
ment. It will be seen, on inspecting the pieces, that the 
molded faces still preserve their sharpness, and that the spe
cimens have only broken on the edges and corners. No. 6 
was taken from the furnace when red hot, and a strong jet 
of water from a faucet was directed on its smoothest face ; 
small flakes, less than 1-16 inch in thickness, scaled from the 
surface in the lower part, and a small piece fell away from 
one corner. The injury was very slight. When taken away 
from the jet of water, No. 6 was put immediately into the 
hot furnace, but did not appear to suffer from the rapid 
change of temperature. No. 5 has been heated half an hour, 
and No. 6 one hour, at a temperature which was measured 
and found to be about 1,SOO' Fah. (between the melting 
points of gold and silver). Under these tests, probably more 
severe than a portion of a building would be subjected to 
during a fire, this building material has undoubtedly suffered 
and lost in strength from the calcination of the plaster of 
Paris, but apparently not to an extent which would tlndanger 
the safety of an ordinary construction. The freedom from 
crumbling of thA plaster of Paris cement, which is extraor
dinary, may be due to the high temperature at which (as I 
am informed) it has been burnt before mixing with water." 
-Building News. 

------------... � ..• � . .. ------------
A New Fertilizer. 

In many of the large tallow-rendering factories of Texas 
and elsewhere, tIle fatty matter is separated from the bodies 
of the cattle, after the animal has been skinned, by boiling 
the entire carcass:in a strong, tight vessel of large capacity, 
under steam pressure, until the meat, muscle, and offal are 
thoroughly disintegrated and the bones softened and crum
bled. The tallow thus liberated rises to the top of the mass, 
and is then drawn off from the vessel. In Texas, where ani
mals are slaughtered in immense numbers for the hides and 
tallow, the residue in the tank being mixed with a large 
amount of water, and the bones so crumbled that they can
not be separated, is thrown away, thus wasting a vast quan
tity of the most valuable material for fertilizing purposes. 

The process below described, which has for its object the 
utilization of this waste, is susceptible of very extended ap
plication, and is based on a peculiar action of plaster (which 
the inventor claims to have:discovered) upon animal matter, 
in that, when aided by a gentle heat of about 250' Fah. , the 
plaster entirely absorbs the moisture of the meat and de
atroys its tendency to recombine therewith. All decomposi
tion, we are informed, is prevented, while the valuable con
lltituents, most of which, in many procel!lles, are lost through 
the effect of the high degree of heat necessarily employed, 
&re preserved indefinitely for use. 

After the fat has been removed from the tank, the residue 
is carried to a suita.ble vessel, and the solid matter allowed 
to settle. The supernatant liquid is drawn off into another 
vat and rapidly evaporates by the action of heat to a sirupy 
eonsistency. With this is then mixeJ the solid residue and 
a quantity of plaster of Paris equal to about twenty per 
cent of original weight of the meat. The mass becomes 
converted into a friable substance which can be ground to 
a fine powder, and which possesses, it is claimed, fertilizing 
properties equal to good guano. The plaster, beside absorb
ing the water, the inventor states, fixes the ammonia and 
nitrogenous elements, and destroys the hygrometric proper
ties of the meat, so that it will keep in any climate for any 
length of time. The plaster itself is also valuable as a fer
tilizer. 

An analysis, of the product made from the waste of ren
dering tanks, by the chemist of the Agricultural Department 
at Washington, gives its compositk n  as follows :  

j Phollphoric acid. . . . . . . . . . . . . . . . . . . . . .  6 ·S7 per cent 
1 equal to bone phosphate . . . . . . . . . . . • 15 '00 per cent 
5 Nitrogen. . . . . . . . .  . . . . . . . . . .  • . . . .  . . . . . 5 '11 per cent 
1 equal to actual ammonia (NH3) ' • • • •  6 '21 per cent, 

which ill equal to a fair average guano. 
Dead animals and the waste of abattoirs, by simply hash

ing them, by means of eo powerful machine, with a small pro
portion of plaster of Paris, may thus be advantageously 
'\tilized , and would produce a fertilizer richer in manurial 

"\Stituents than that shown in the above analysis. The 
''')f manufacture is said to be very small. Patented No. 

� 25, 1873. The inventor desires to dispose of rights �. a partner with means to develope the invention. 
particulars, address Mr. H. Stevens, Brazoria, 

ty, Texas. 
� . ... . 

'�PE.-A steep slope may be grassed over 
" first smoothing the surface and then 

\l or mortar of :clay, loam, and horse 
�ater. The grass seed, which should '�e grass and white clover,tlhould 

upon the moist surface of this 
e bank. The plaster should 
. ,and a thin layer should be . 

uld be kept moist, and a 
" • izer would help the 

grass should be cut 
til a thick sod is 

RECENT BOILER EXPLOSIONS. 

A correspondent sends an account of a boiler explosion at 
the Binghamton water works, on March 10, together with the 
report of the inquest and the finding of the j ury. The ex
plosion seems to have been very violent, pieces of the boiler 
being carried several hundred feet and firmly imbedded in 
the earth. One of the engineers was killed by the explosion. 
The boiler was one of two which stood side by side. We do 
not get a very clear idea of the arrangement of the steam 
pipes, but it was stated on the inquest that great difficulty 
was experienced in keeping the same pressure in the two 
boilers, though both were furnishing steam to a single en
gine. The engineer testified that there was frequently as 
much as five pounds difference of pressure in the two boilers, 
as shown by their respective steam gages. The arrangement 
of feed pipes is shown in the accompanying plan, there be
ing only one check valve, 
so that, when the pres
sure was the same in 
both boilers, the water 
would stand at the same � Ci: level in each ; and when 
the pressure in one was 
increased, water would � 
be forced out of it into � 
the other. Even with 
tWO.check valves, there 
could.be no certainty of 
maintaining the same 
water level in the two 
boilers, with a single 
pump, since the water 
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would go into that boiler in which the pressure was least. 
The whole syst.em of connections in these boilers, both in 
steam and water spaces, appears to have been very faulty : and 
in addition, much testimony was taken to the effect that the 
boiler was not well built, so it does not seem difficult to find 
reasons for this explosion. 

It is not an uncommon thing to see boilers connected in 
this manner, so that the steam pressure is frequently differ
ent in them. But it is a source of danger, and should be re 
medied at once. We hope that our remarks may arouse the 
attention of some who are thus inviting disaster. 

Another correspondent sends us a newspaper containing 
an account of a boiler explosion in Burlington, Iowa, the 
boiler having neither fire nor water in it, being under repairs 
at the time. According to the account, a tube in the boiler 
had been stopped with plugs, and on striking one of these 
plugs with the hammer a violent explosion occurred in the 
tube. The writer of the account did not see the explosion, 
apparently, and may possibly have colored it to suit his theo
l'} -that explosive compounds, as violent in their action as 
dynamite or nitro.glycerin, are formed from the earthy mat
ter contained in the water, and are liable to be exploded by 
a blow. From his own account, however, it does not appear 
that the explosion, violent as it was said to be. injured the 
boiler or the workmen. 

Explosive compounds of nitrogen produce great destruc
tion by their decomposition. The case, however, as present
ed in this newspaper slip , is suffiCiently curious. We would 
be glad to hear from 1I0me of our correspondents who are 
acquainted with the details of this explosion also. 

Mr. E. B. Martin, Chief Engineer of the Midland Steam 
Boiler Inspection and Assurance Comp'\ny of England, in 
his last annual report to the company, makes the follo wing 
statement : 

" The experience of the past year confirms the opinion that 
no form of boiler i� free from the danger of explosion, if not 
well looked after ; and that the best means of preventing explo . 
sions is to insist upon frequent inspections and careful at
tendants. " 

The successful working of these boiler'inspecting compa
nies in England for several year�,together with the publicity 
given to the results of their inspections, have gone far to 
overthrow the mysterious theories that were always ad· 
vanced when a boiler exploded. On the occasion of an ex
plosion in England, careful reports are usually made by the 
engineers of the/le companies, and the yearly report gives ac
counts of all disasters of this kind, with brief statements of 
the causes. But the most effectual deathblow to the mys
terious theory is that the boilerll under the care of these 
companies do not explode,showing that boiler explosions can 
be prevented. We have frequently called attention to this 
fact, and desire to impress it up.on our readers. Experience 
shows that government inspection, as at present conducted, 
is of no service in preventing boiler explosions, and thal 
thorough inspection, under the auspices of reliable private 
companies, is efficacious. Those of our readers who use 
steam power will do well to consider these statements, and 
act I>.ccordingly. Our readers know that we improve every 
opportunity to call attention to this matter. 

Mr. Martin reports that,during the year 1873, the Midland 
company had 3,555 boilers under their care, and made 14. 377 
inspections. The number of explosions reported in England 
in 1873 was 88, 66 persons being killed and 94 inj ured. (In 
this country, as our readers may recollect, there were 
also 88 explosions, by which 139 persons were killed, and 
164 injured.) The particulars of all but four of these ex
plosions were obtained, and Mr. Martin classes them under 
the following heads : 

1. Thirty·six explosions from causes that might have been 
prevented by inspection, such as weak tubes, bad repair, 
faulty connectioIls, bad material or construction. 

2. Nineteen eXl'losions from causes that could only have 
been detected by inspection, lIuch as corrosion. 

3. Thirty-three explosions from causes that could have 

b een prevented by attendants, such n� overpressure, scale , 
low water, and careless blowing off. 

------...... ,.� . .. ------
Componnd Enll;lnes. 

Jonathan Hornblower, who built the Newcomen engines, 
patented the use of two cylinders, to effect the expansion, in 
England on'the 13th July, 1871, No. 129S. He said that he 
employed the steam, after its action in the first cylinder, to 
do work in the second expansively. 

Hornblower's engine met with small success. As it used 
steam at low pressure, it had but a limited expansive power, 
and the ad vantages became of no account ; rather they became 
negative on account of the resistance due to the use of two 
pistons. 

But when higher pressure was employed, 'Voolf did, for 
the engines of Trevithick, Evans.and others, what Hornblower 
had done for those of Watt ; he applied to them the principle 
of the double cylinder. As he could make use of high pressure, 
there was promise of success for the invention, and it did 
succeed, so that he has given his name to engines having 
two cylinders. 

Woolf's patent was taken out in 1804. 
In 1834, Ernst Wolff (a German, we infer from his name) 

took out a patent (No. 6, 600) for an engine described as com · 
pound , as now-a-days constructed, which indicates the possi
bility of modifying existing engines so as to adapt them to the 
new mode of action. 

This patent is very interesting, and it is singular that En. 
glish authorities hardly refer to it. 

It is certain that compound engines with two cylinders 
and intermediate reservoir, to which the name of Woolf has 
been given, though they have not the same mode of action, 
should be called " Wolff engines. " 

We give the essential part of this patent : "The invention 
consist of the combination of two or more engines, each com
plete in all parts, and so disposed that, while thQ first receives 
steam at one, two, or more atmospheres of pressure, the next 
engine is moved by the steam that escapes from the first. 
In the last engine the steam is condensed in the ordinary way 
or escapes into the atmosphere. The work supplied by the 
several engines is applied to the same shaft, or to several 
combined, or to independent sha/til. 

" As in steam vessels and other applications, two conjoined 
engines are generally employed.: The present invention is 
especially adapted for this purpose, as it presents flconomic 
advantages ; a8 it reduces the. expence of the apparatus with
out increasing its application. 

" It is sometimes useful to have between the cylinders an 
intermediate reservoir to regulate the pressure ; this may be 
placed with advantage at the base of the chimney, so as to 
maintain or raise the temperature and the pressure of the 
steam in its passage from one cylinder to the other. In
deed, if necessary, the heat may be supplied by a special fire· 
box. 

" It is often necessary to employ a special pipe with a stop . 
cock to admit the steam from the boiler to an intermediate 
reservoir in order to give the machine the power of starting 
any crank. This direct introductio.n may be employed to in, 
crease for a time the power of the engine. " 

The writer then explains a method of modifying old en
gines by adding to a high pressure engine a low pressure 
cylinder ; or, in the case of a marine engine, by substitut
ing for one the of low pressure cylinders a high pressure cylin· 
der. 

. 

The d rawing annexed to the patent shows a pair of marine 
beam engines. 

The compound marine Wolff engine is at present built in 
many English shops ; though some maintain the Woolf type, 
with superposed cylinders. In France, all engines are of the 
first kind. 

• • • • • 
The Transfer of Varnish N egative Films. 

For the purpose of peeling off the film from a varnished 
negative, I prepare in the first place a mixture composed of 
the undermentioned materials, namely : 

Gelatin . . . . . . . . . . . . . . . . . . . . . . . . .  , . . .  60 parts 
Acetic acid . . . . . . . . .  . . . . . . . .  . . . .  . . . . .  90 " 
Water . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 180 " 
Ordinary soap. . . . . . . . . . . . . . . . . . . . . . .  t part 

The above ingredients are mixed together, and then poured 
rapidly over the varnished film in such a way that every 
part of the surface is uniformly covered, and no portion 
treated a second time. The superfluous liquid is poured off 
and thrown away, for it caunot be employed again for the 
same purpose. 

The film is then allowed to dry, and, when perfectly d esic
cated, lIome thick normal collodion is poured over it,  to which 
a little castor oil has been added. This leather collodion, 
having d ried uniformly over the negative film . will be 
found capable of being peeled off, bringing the collodion im
age with it. 

ShOllJd the film, when separated from the glass , lack thick
ness, and it is desired to secure the clicM film of a stouter 
and more compact nature, the same may be treated with a 
solution of gelatin (without soap) after the leatber coll odion 
has been applied ,  and even with a second application of col
lodion if such is deemed necessary. 

By employing this 'plan of proceeding, I may mention that 
I have stripped upwards of a hundred negative film s  from 
glass, all of which had been previously varnitthed, without 
having had a single mishap. They were from plates prepared 
by the ordinary wet collodion process ; but whether dry plates 
(and especially those which have been prepared with a sub· 
stratum of albumen) could be so readily treated, is a matter 
of which I have no experience at present.-Koch Reigh, inPho· 
tographisohe8 A rehiv. 
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8ClENTIFIC AND PRACTICAL INFORll1.TION. 

TEMPERANCE PROBLEMS. 

The French Temperance Society offers prizes for the solu. 
tion of the following questions : First. To determine by the 
aid of chemical analysis, repeated on a large number of spe
cimens taken at ran-iom, the analogues and differences which 
exist between spirit of wine and the alcohols of all other 
der�vations supplied to commerce. Prize, two hundred dol
lars. Second. Is it possible to distinguish positively, by the 
examination of chemical or physical properties, the wines 
and natural brandies (that is, those coming from fermenta
tion of grape juice or the distillation of fermented product) 
from the wines an:! brandies fabricated or mixed with alco· 
hols of other derivation ? Prize, one hundred dollars. 
Third. To determine, by the aid of clinical observation or 
experiment, the difference� which, in respect to their effects 
upon the system in similar alcoholic proportion, exist be
tween the natural wines and brandies and the liquors made 
from alcohol of industrial production. Prize, two hundred 
dollars. 

Papers may be in either French or Latin, and must bil 
submitted before December 1 ,  1874, to the Secretary of the 
Society, at Paris. 

easy to determine the richness, in tannin, of �he material an
alyzed. 

PHOSPHORUS STEEL. 

M. Euverte,director of the Terre Noire foundery in France, 
communicates to the Societe des Ingenieurs Civils some im ' 
portant results of his researches, carried on over the past two 
years, with a view to determine to what point it is possible 
to introduce phosphorus in steels. Phosphorous materials 
having been placdd in sufficiently large proportion in a Sie
mens-Martin furnace, and the operation ha.ving been termi· 
nated with ferro-manganese with 42 per cent of manganese, 
or with spiegeleisen, it was found that the metal obtained 
was of good quality and malleable. It was established that 
the cast steels can contain a certain proportion of phosphorus 
without losing their malleability or their valuable qualities 
of resistance. A steel containing 0 '003 of phosphorus and 
0 '0015 of carbon may be utilized for making an excellent 
rail. 

• • •• • 
The Sewers oC ParIs. 

In Paris, says Ohambers' Journal, it is quite a common 
thing to make a trip underground, at any rate from the 
Place du Chatelet to the Place de la Madeleine. The old 
guide books are full of the wonders of the catacombs ; now-

THE MAXIMUM DEN8I'l'Y O�' WATER. a· days, instead of going into these great gypsum quarries, 
Recent experiments of Professor Mack at the University' ,viSitors are allowed to traverse the egout Rivoli. and there 

of Prague have fixed + 3 '9450 C (= + 38 '901 0 Fah.) as the are always plenty of claimants for the tickets of admission. 
temperature at which water arrives at its maximum density. You sit in a llort of open railway truck, with a lamp at each 
In conducting these researches, Rumford's method of substi- corner, pushed rapidly on by four men in white blouses ; 
tuting a thermo-electric series for the mercury thermom. there is no more smell than there is in the streets above
eter was followed, by which means much fuller and more not so much, except just when we are passing (our guide 
accurate results were obtained. tells us) under the barracks of the Louvre. Under the Place 

FATHER BECCHI ON RUTHERFORD'S RULED PLATES. 

Fa.ther Sec chi communicates to Les Mondes the result of 
his observations of the solar protuberances during the latter 
part of the PRllt year. He says that the coexistence of spots 
with eruptions on the edges of the sun has been verified 89 
times. The reversed lines which have been observed during 
the eruptions are B, C, D, D" , b of magnesium, and a large 
number of the iron bands, besides 1;he ordinary lines of hy
drogen and the line D. A spiral movement (quite rare) in the 
spots has been noted several times in the protuberances, and 
a rot.ation around a horizontal axis has also been frequently 
remarked. 

Father Secchi has recently experimented upon the plates 
of glass ruled by Mr. Rutherford of this city. He states 
that, ruled with 60,000 lines to the inch, the effect of the 
plate in the spectroscope was astoniahing. The protuber
ances were obtained even with spectra of the first order, 
and were observed much more clearly with spectra of the 
second order. It was found necessary to add a red glass in 
order to absorb the violet rays. The details of the protuber
ances were very clear, and the filamllnts delicately defined. 
In spectra of the third and fourth orders, the line, C, of one 
fell very near F of the other, and thus protuberances of two 
different colors, red and white, in the field of the telescope 
were obtained. 

With these plates, it is added, the first spectrum has a dis
persion equal to that of two prisms of ordinary flint glass ; 
the second to that of four prisms, and so on ; but the advan
tage soon disappears, owing to the mixing together of the 
spectral colors and the enfeeblement of. the light. 

HYDROGENATED PALLADIUM. 

MM. Troost and Hautefeuille have determined that palla. 
dium forms with hydrogen a definite combination, of which 
the formula is Pa.H. This, once formed, acts upon hydrogen 
gas in the same manner as platinum, and in quantity varia
ble with its phy sical condition. Potassium and sodium also 
form with hydrogen combinations, K.H, Na,H (N = 23, K 
= 39) ; and the latter with hydrogenated platinum produces a 
series parallel to that of whick Wurtz finds the first term in 
what he calls hydride of copper, or Cu,H,. 

NEW MODE OF DETERMINING TANNIN IN ASTRINGENT 

MATERIALS. 

This process, communicated to Les Mondes by M. Terreil. 
is founded on the absorption of oxygen by tannin in the 
presence of alkaline liquors in a special apparatus. The 
latter consists of a. glass tube, 0 '6 inches in diameter and 7 '8 
cubic inches in capacity, suitably &Taduate!l. The upper 
portion is closed , and below is a glass cock ; between which 
and the zero of graduation ia a space of 1 '2 cubic inches, in 
which the alkaline liquor is introduced. The solution con
tains one third, by weight, of caustic potash, and it is known 
that 1 '5 grains of tannin absorb 1 '2 cubic inches of oxygen. 

The astringent material is ground as finely as possible, 
and from 1 '5 to 3 grains are enveloped in unsized paper. 
The alkaline solution is introciuced at the tube by plunging 
the latter into the liquid and opening the cock below. The 
material is then dropped in and the apparatus carefully 
shaken, care being taken to note the temperature and press
ure of the atmosphere, and also not to warm the air within 
the tube by the hands. The liquid becomes immediately of 
a yellowish brown, and the agitation is frequently renewed. 
The extremity of the tube is plunglld in water, and the cock 
opened. An absorption follows, but the cock is immediate
ly closed, as soon as the colored liquid appears to descend 
through the lower opening. After twenty-four hours, dur
ing which the above operation is frequently repeated, the 
entire apparatus is plunged in water to bring it to the sur
rounding temperature, and the cock is opened under the sur · 
f.ace to detect the final absorption. When this is complete, 
the cock is closed, and from the graduation of the tube may 
be read the quantity of oxygen absorbed ; and knowing that 1 '5 
rrains of �annin Ilbsorb 1 '2 cubic inckes of oxygen, it is then 

de la Concorde the land j ourney comes to an end ; at this 
point the Rivoli sewer falls into the main ; and so, instead of 
our cars, we have to take to boats ; but the voyage is a short 
one, and we soon get to the winding iron staircase, by which 
we emerge among the astoniahed idlers of the Place de la 
Madeleine. 

This, of course, is the show sewer-widest, loftiest, clean
est of all-just like a canal, with broad, neat footpaths. Be
tween this and the house drain, there are ten kinds of sew
ers, getting gradually smaller and smaller, but all, except 
two, having footpath enough for the scavengers to walk 
along. Beside noting the telegraph lines, wrapped in their 
gutta percha covering, we see a lon� pipe, too narrow for 
water, too wide for gas, inside which every now and then we 
hear a whiz like the rush of an arrow. This is the pneuma· 
tic tube, along which cases full of little parcels are driven 
by atmospheric pressure. The only other things to be seen 
(for the journey is rather a dull one) are the shafts, called 
regard8, by which the workmen can escape if the sewer gets 
flooded by heavy rains. As a means of escape, every rtgard 
has its iron ladder leading to the man hole in the street. 

What struck me most was the vaulting of the main sew
er. It shone as if covered with chunam, and was so smooth 
that it carried the voice to a vast distance. There is a whole 
system of telegraphing which depends on the echo along 
this vaulting. 

How is the main sewer cleaned ? There are big barges 
nearly as w ide as the water, each furnished in front with an 
iron plate fitting almost exactly into the subterranean canal. 
These plates have each three holes, as big as an octavo vo
lume, cut in their lower edge. The barges are dragged up 
stream, and the solid matter is all forced through the three 
holes, leaving the channel completely free. Each of these 
barges is calculated to do the work of a hundred men. Where 
the sewer is too narrow for barges, rails are laid along the 
footpaths, and trucks furnished with some sort of plates do 
the work j ust as well. So swift is the stream that one never 
sees a bit of anything floating along ; whatever there is, is 
swept under the surface. But lower a sluice gate, and stop 
the current, and within a short time the water will be cov
ered with straw, with dead cats and dogs, with feathers 
enough to stuff a score of beds, etc. Corks, too, of which 
there are great numbers, are caught by a grating before they 
can escape into the Seine, and, after being pared down, are 
sold to the perfumers. " Wine merchants and scent mer· 
chants are both good trades in Paria," said our guide, as he 
explained to us the future use of the corks. If you can get 
leave to climb up the ladder of one of the r�gardlJ, you will 
be able to look into one of the narrower sewers without foot
path, which pours its unsavory cataract into the main drain. 

Sewers of this type have to be kept clean " by hand. " 
Somehow, nearly all the 630 men employed in the Paris 
sewers are Gascons " from the sunny South. " It is a hard 
life, and men can rarely stand it more than fifteen years. 
They get pains in their joints, general weakness-what they 
call plomb (as if their limbs were of lead). " Sewer rats" 
the poor fellows are called ; and their only comfort is that 
they have waterproof boots, 1\ new pair every six months. 
The old boots are not thrown away ; they are stowed on one 
of the quays ; and when a good many hundred pair are col · 
lected, there is a grand auction, and they are sold in lots of a 
hundred for from 120 to 125 francs. It is almost always the 
same man who buys them, and he cuts off the feet and sends 
them to the bogs up the Olse, where they are used by the 
peat cutters ; the legs are I!ubjected to a process which turns 
them into fine, soft leather. Many a fashionable lady's boots 
are made of the leather which has been first used by a Gas
con scavenger. Of real sewer rats there are comparatively 
few. They can't work through the hard cement (chunam) with 
which the new sewers are cased. They keep to the old stone
roofed drains ; and of course they still abound in the markets 
and at the abattoirs and knackers' yards. There are many 
stories of their fierceness, but of these I need not at present 
say anything, 

During the winter of 1870 the Parisians were dreadfully 
frightened lest the Prussians should get into the d rains, and 
suddenly show themselves in the middle of the city, as 
Camillus did in Veli. So they actually walled up the main 
sewer In two or three places, leaving just space enough for 
one man to squeeze through. These walls were pulled 
down as soon as the armistice was signed, and were not re
built during the commune, though the Versailles troops, 
holding Asnieres, might have marched in a dozen abreast if 
they had cared to do so. After the fall of the commune the 
cry was " search the sewers ;" and stories got into the papers 
of bands of desperadoes holding out below, and selling their 
lives even more dearly than t1: ei1 friends had done above 
grounil . What was there not in Paris papers at that time ? 
Who is to know the truth � The officials say that not a sin
gle human being was found down there. Rifles were found 
in plenty, not only those dropped down street traps by runa 
way communists, but those hidden by quiet citizens, lest the 
possession of them should bring about a domiciliary visit 
from the commune. But more numerous still were the 
kepi8, red sashes, and scarfs, cartridge boxes, etc. , of which 
there was quite a heap under each man hole in the quarter of 
the barricades. As the fellows ran off they got rid of all 
their badges, hoping thus to escape the savage fury of the 
Versailles troops. 

------......... .... .... ------
Blue Sky and WhIte Clouds. 

The ethereal blue color of the sky is due to minute parti
cles of matter which float in the air. Were these particlea 
removed, the appearance of the sky would be dead black. It 
is a fact in optics that exceedingly fine portions of matter 
disperse or scatter the blue rays of light, coarser portions 
scatter red rays, still coarser portions scatter all the rays, 
making white light. An atmosphere is full of aqueous vapor, 
the particles of which diffuse white light in all directions. 
When these particles are enlarged, they become visible in the 
form of clouds. The vapor particles of the white clouds are 
supposed to be finer and lighter than those of the dark 
clouds. 

That the diffusion of light in our atmosphere, the -blue 
coloring of the sky and the colors of the clouds, are due to 
the presence of matter floating in the air, has been conclu. 
sively proven by Tyndall. On passing a beam of sunlight 
through a glass tube, the beam is rendered brilliantly visi
LIe by the reflection of light from the dust particles floating 
in the air contained in the tube. But on removing the dust 
particles, which is done by filtering the air by cotton wool, 
or causing the air to pass over a flame, the beam of light ia 
no longer visible in the tube. 

------------4.� . • � . •• __________ __ 

LiquId CarbonIc Acid. 

Call1etel has, by use of an apparatus very similar in princi
ple and construction to that devised by Professor Andrews, 
of Belfast, succeeded in liquefying carbonic acid, under con
ditions which enable him to test many of its properties, while 
still in the liquid state. His apparatu s consists of a hydro
static press, by which mercury can be forced, under a pres
sure of 900 atmospheres, if necessary,into a cylindrical glass 
reservoir, terminating in a narrower thick tube. Liquid car
bonic acid he finds to be colorless, mobile, and a non-con
ductor of electricity. It is not decomposed by a powerful in
duction spark, but the spark has. in the liquid, a very white 
dazzliBg appearance. Salt, sulphate of soda, chloride of 
calcium, sulphur, phosphorus, stearin, and paraffin are quite 
insoluble in liquid carbonic acid. Iodine is slightly soluble. 
Liquid carbonic acid is but slightly s.>luble in water ; petro
leum, however, dissolves five or six times its bulk. Bisul
phide of cRrbon dissolves sparingly. Ether mixes with lt.,in 
all proportions, with great readiness. Liquid fats dissolve 
in it, but not solid fats. Sodium doell not reduce it. 

------------.... � . . ... .... ------------
The FIreless Locomotive. 

This consists of a locomotive intended for drawing street cars, 
for tunnel service, etc. The boiler is charged with highly 
heated water before leaving the station ; and from this water 
steam rises, sufficient to work the engine without using fuel 
during the trip. 

A new fireless locomotive, built at the Grant Locomo
tive Works, was recently tried at Paterson, N. J. It hal 
four wheels, 36 inches in diameter, and 7x10 inch cylinders. 
The boiler is 37 inches in diameter and 9 feet 6 inches long, 
and the whole engine empty weighs 6 tuns. On the trial, with 
the water heated to a temperature equivalent to a pressure of 
150 pounds per square inch, the engine ran, with an ordinary 
loaded horse car, a distance of 7 miles. The track on which 
the trial was made is an ordinary h orse car track, laid on a 
common road, with very heavy grades for short distances in 
some portions. The steam pressure after running the dis · 
tance named was reduced to 40 pounds. 

• • • • • 

BACTERIA IN DISEAsE .-Dr. Hiller, of Winden, has come 
to the conclusion, after many experiments, that bacteria are 
incapable of exciting inflammatory action of fever, that they 
cannot multiply unless in the presence of putrid material, 
or after death, thrpugh the stoppage of the circulation ; but 
when present after death. this is no proof of their exiatence 
before that time, but for reasons as given. 

• ••• • 
How a railroad opens up a new country is demonstrated 

very remarkably by a comparison of the United States 
census of 1870 with the territorial census of 1 873. This 
shows that between those years all the counties on the line 
of the Denver and Rio Grande have either trebled or quad. 
rupled in assessed wealth a,nd population. 
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IMPROVED GRATE CLEARING ATTACHMENT. 

We illustrate herewith a quite simple device, designed to 
be atta�hed to the ordinary form of fireplace grate, and to 

'I!llpply It ready means for raking or poking the fire. It may 
also be adapted for stoves to serve as a drop table, and can 
be constructed with rods and handles, so as to be operated by 
hand if so desired. 
;:In Fig. 1 the invention is shown in 
perspective, and:Fig. 2 is a sectional di
agram. A are a number of fingers 
which enter between the interstices of 
the lower bars of the grate. These 
fingers are all cast upon or attached to 
a curved bar, B, the journals of which 
pivot in projections on the grate at C. 
Pivoted to lugs on the bar, B, are links, 
D, one on each side, which connect with 
short levers or treadles, E. The latter 
are readily moved by the foot, thus rais
ing the fingers (which ordinarily fall in 
the position shown in the engraving) 
and causing them to enter among and 
and agitate the coals. 

The apparatus obviates the necessity 
of the poker, and serves to rake the en
tire fire at once, thus accomplishing its 
object expeditiously and in a thorough 
and efficient manner. 

For further particulars address Mr. A. 
Tiensch, Memphis, Tenn. 

",. . .-. ... 
Intermltiln� Lameness. 

the apparatus, A, which, shown in detail in Fig. 2, forms the 
essential portion of the device. It consists simply in two ec
centrics, B, secured in a suitably ornamented metal case, and 
fastened to the upper part of the loWer sash. It needs no 
explanation to show that one sash counterpoises the other, 
so that by a mere touch of the finger each may be raised or 
low:ered to any given distance. If, however, it be desired to 

gard to education, the general condition seemed to be that 
they were not tied down in their studies to particular sub
jects, but were given to the investigation of many. -Medi · 
cal and Surgical Reporter. 

------------�.� .. � . .. ------------
MUNSON'S IMPROVED LIGHTNING ROD. 

Electricity, as is well known, can be best dissipated b y  . conductors which present a large num 
ber of sharp edges ; and if such angl�s 
extend throughout the length of the con· 
ductor, the current is received at any 
point, as readily as at the pointed apex. 
It is with this principle in view that the 
improved form of lightning rod here
with illustrated has been invented ; and 
in addition to the advantages thus se · 
cured, it presents a variety of others, 
rendering it, it is claimed, a thorough 
and efficient protection to any edifice 
upon which it may be placed. 

The Doctor remarks : " A very curious 
thing has been described by Dr. Sabou
rin, namely, that lameness may ensue 
from obliteratioDo_ of arteries. - Horse 
lameness is often so obscure that any 
light proves desirable. It is not, how
ever, confined to the horse, but extends 
also to man. The cause, as observed, iii TIENSCH'S IMPROVED GRATE CLEARING ATTACHM:ENT. 

Our engravings represent two of the 
modes of construction out of the several 
which the inventor has adcpted and suc
cess fully used. As shown in Fig. 1 ,  the 
rod is composed of eight copper wires, 
A, and two large galvanized iron wire�, 
B, laid up into a single rope. Fig. 3 is 
a section of the same. In Figs. 2 and 
4, the cable is formed of eighteen cop 
per wires, A, and one large core of gal
vanized iron, B, twisted together aa be
fore. The copper wires, it will be no
ticed, are square in section, and are 
drawn perfectly straight, so that when 
they are twis Led up in the rod an innu
merable number of sharp edges is pre 
sented. The iron wire is galvanized, 
not only to prevent corrosion but to in
crease its conducting power. The pre· 
sence of , two dissimilar metals in the 

owing to obliteration of the aorta and iliac arteries. Com
monly, in previous good health, the subject begins to limp, 
in one or two limbs to tremble, and finally to fall. Rest is 
commonly productive of. relief. MM. Bouley and Goubaux 
long ago pointed out the nature of the affection in horses, 
while M. Charcot first pointed out its occurrence, compara
tively rare, in man. Arteritis has been supposed to be the 
occasion in horses, owing to the violent efforts they have to 
make, and embolism in men: In any case the occurrence af
fords a favorable illustration of the advantages of the study 
of comparative pathology. " 

• ••• • 
THE SHAKER SASH BALANCE. 

Our illustration represents a very simple and ingenious de-

vice, which does away with the use of the usual cords and 
pulleys on windows, by making one sash balance the other. 
It is cheap, readily applied,  and will afford all the means for 
ventilation that side weights do. 

A cord, Fig. 1, is attached to the center of the upper l!lash, 
by passing it, from beneath, upwardsl through a hole bored 
to fit, and making it fast by a wedge driven in from on top, 
and then over a pulley adjusted al!l represented in the upper 
part of the window frame, The end extends down through 

move but on e, and that the top sash, the operation is readi
ly accomplishcad. by draWing the cord to the right or left, 
.which relieves the grip of the eccentrics. On straightening 
the line, the latter immediately resume their clasp and hold 
the sash in any position. To raise the lower sash, it is only 
necessary to hold the cord firmly and lift the sash with the 
hand, when it will remain as placed. 

IiJ· 2 
The inventor claims it to be 

specially adapted to churches, 
halls, theaters, etc., in order to 
secure ventilation . 

Patented by I. J. Russell, of 
South Union, Ky. For further 
particulars regarding sale of 
rights, etc. , address the gene
ral agent, Mr. W. J. McGown, 
as above. 

The St. Gothard Tunnel. 

The length of this immense 
work will be 14,900 meters, or 
9 miles 715 yards. The alti
tude of the northern entrance, 
at Goeschenen, will be 3,703 
feet above the level of the - sea, 

11 and that of the southern en-
trance, 3,850 feet. The highest 
point in the interior of the tun

nel will be 3,873 feet above the sea level, which will be 
reached by a rise from the Goeschenen end of 7 per 1,000 ; 
from this point there will be a descent towards Airolo of 1 
per 1 , 000. The rock to be traversed is for the most part mica 
gnelss and mica schist. Great improvements are stated to 
have been introduced into the perforating machinery em
ployed, but thus far the progress of the works can scarCAly 
be said to have been very rapid. The length of tunnel ac
tually pierced is, however, a little more than 2,330 feet on 
each side, and an advance of 10 feet is daily made in each 
gallery at Goeschenen ; the rock is perfectly solid, requiring 
neither planking nor arching ; but at Airolo it is necessary to 
line the gallery and arch the roof with masonry . 

• •• • • 
Selentlflc Men Sclentlflcally Studied. 

Mr. Francis Galton, well known for his researches in re
gard to hereditary mental powers, has been pursuing these 
studies. He made personal inquiries of one hundred and 
eighty leading scientific men of the day, and on their replies 
based his conclusions. Most important was the almost per
sistent combination of remarkable energy of body with re
markable energy of mind. Size of head was considered and,  
as a general rule, was larger than of ordinary gentlemen. 
Still, remarkably many scientific men had small heads, and 
the small heads were remarkable for activity. Health was a 
marked feature. Independence of spirit and tenacity of pur
pose were also most marked characteristics of men of science, 
and notably a large proportion were men of business, as prin
cipals of large commercial or mercantile concerns. The great 
incentive to science seemed, to the author, to be innate taste, 
and in character he regarded the scientific mind as anti
feminine. As to hereditary qualities, that of health seemed 
most essentially due to parentage ; and on the parental side 
the influence of qualities was apparently on the father's side, 
in the proportion of 128 to 45 on the mother's side. A com
bination of all essential qualities seemed necessary to the 
production of a man of mark, and that the laws of chances 
and alternatives came in to give actUBUty to results. In reo 

rod also results in constant magnetic a<ltion, whereby its 
effectiveness and dnrability is enhanced, while its electric con
dition is preserved . 

There are no join ts in the invention to become disconnf c
ted and thus offer p oints of escape for the current. 'l'he rod 
is perfectly flexible, and can be bent to any angle or curve, 
while it cannot be broken from its fastening by the effect of 
wind or jars. Its continuity, therefore, is a point of consi
derable importance, which, taken in connection with the con 
ducting capacity of the metals used, the spiral form ,  and the 
other advantages already alluded to, combines to render l h e  
device theoretically one o f  much value. A s  regards its prac 
tical workings, the inventor submits a number of  ter-t imo
nials from insurance companies, architects, and several emi 
nent scientific gentlemen, all of whom !lpeak very favorably 
of the merits of the rod. 

The rod, is covered by four patents. For further particu 

Fij·] .  

JJ 

lars address Mr. David Munson, sole manufacturer and pa 
tentee, 220 East Washington street, Indianapoli$, Ind. 

------------�.� .. � . •• ------------

HOLLAND, with only 3,500,000 inhabitants,holds $160, 000, 

000 of American securities. This speaks well for Dutch pru
dence and economy . .  

• I •• •  
IN our description of the water clock on the Pincian Hi ll 

at Rome, instead of " every seCO!ld mipute," read " every 
second. "  
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MODERN AMERICAN LIGHTHOUSES. 

We publish herewith views of two lighthouses recently 
erected on the Great Lakes. The first, that at Cleveland, 
Ohio, is situated on the shore of Lake Erie, and is chiefly 
noticeable for the substantial elegance of its architecture ; 
the second is on Spectacle reef, in Lake Huron,and is in many 
respects a remarkable engineering work. We are illdebted to 
Engineering for the engravings, and we extract the follow
ing description of the Lake Huron structure from a report 
of the Lighthouse Board : 

A crib, of 92 feet square, with a central opening of 48 feet 
square to receive the cofferdam which was to form the pier 
of protection, as well as a landing place for materials duro 
ing the building of the lighthouse, was in 1873 construc
ted at Scammon's Harbor. The original intention was to 
put the crib in position in four sections, but upon further 

hight, and by the 20th, quarters for the workmen had been 
completed upon it, which were at once occupied. By means 
of a submarine diver, the bed rock within the opening of the 
pier 'was then cleared off, and the work of constructing the 
coff�rdam was taken in hand. The cofferdam itself con
sisted of a hollow cylinder 41 feet in diameter, composed of 
wooden staves, each 4 inches by 6 inches and 15 feet long. 
The cylinder was braced and trussed internally, and hooped 
with iron externally, so as to give it the requisite strength. 
It was put together at the surface ol the water, and when 
complete was lowered into position: <)Q We hed rock by means 
of iron s:rews. As soon as it reste.d Oll. the rock (which 
was quite irregular in contour), each stavewas driven down 
so'as to fit as closely as it would admit, and a diver filled 
ali openings between its lower end and the rock with Port · 
land cement. A loosely twisted rope of oakum was then 

Paraffin . 

""At a recent meeting of the Society of Arts, London, Mr. 
Frederick Field gave the following interesting information :. 

In pursuing his celebrated researches upon the tar oJ? 
tained from the red beech,' Reichenbach discovered in the ul
timate portion of his distillates a white tranlllucent subdtance,. 
to which he gave the name paraffin (from parum and ajfiniR),. 
owing to the comparatively slight action exerted upon it by 
most chemical re-agents. The tar was submitted to repeated 
fractional distillation, and the portions passing over last 
were mixed with strong sulphuric acid and violently agitated . 
After standing in a warm place :lor some hOllrs, the paraffi n 
floated upou the carbonized residue in the form of a pale 
colored oil, which, after cooling, solidified, and was pressed 
between folds of bibll loUB paper. By frequent crystalizations 
from boiling etller, it was obt.ained as a b!illiantly white bed?, 

LIGHTHOUSE AT CLEVELAND, OHIO. LIGHTHOUSE ON SPECTACLE REEF, LAKE HURON. 
consideration it was decided to attempt placing it as a whole 
upon the reef, which was succel!lsfully accomplished. 

The depth of water on the reef at the points to be occupied 
by the four corners of the pier of protection was found to be 
all follows : At northeast corner, 10 feet 6 inches ; at north· 
west corner, 13 feet ; at southwest corner, 14 feet 6 inches ; 
and at southeast corner, 9 feet 6 inches : the position to be 
occupied by the pier of 'protection having been so chosen 
that the sides would corre�pond to the cardinal points of the 
compass. 

On the evening of the 18th of July, 1871, everything being 
in readiness, at 8 P. M. , the tugs Champion (screw propeller) 
and Magnet (side wheel) took hold of the immense crib and 
started to tow it to the reef, 16 miles distant, followed by 
the Warrington (screw propeller), having in tow the schooner 
Belle (the two having on board a working force of 140 men), 
the tug Stranger (screw propeller) with barges Ritchie and 
Emerald, and the tug Hand with two scows of the light
house establishment. The barge Table Rock, with fifty 
cords of stone on board, was left in reserve at the harbor. 
The construction scow, with tools, etc. , on board, was 
towed with the crib. At 2 A. M. , next morning, six hours 
after starting, the fleet hove to off the reef, await· 
ing daylight and the abatement of the wind, which had 
again freshened up. At 6t A. M. , it having moderated, the 
pier, with considerable difficulty, was placed in position ; and 
after being secured to the temporary pier and the moorings 
previously Bet for the purpose, all hands went to work tb row· 
ing the ballast stone into the compartments, and by 4 P. M. , 
succeeded in cetting into it about 200 cords (1,200 tuns). By 
this time the wind was blowing freshly and the sea running 
so high as to make it necessary to stop work for the time ; but 
early next morning all the reserve stone was put into the 
compartments. 

By September 12, the pier had been brtilt .  IIp to its full 

pressed close down into the exterior angle between the cof
ferdam and rock, and outside of this a larger rope made of 
hay. The pumping machinery having meanwhile been 
placed in readiness, the cofferdam was pumped dry. and on 
the same day (14th October) a force of stone-cutters de
scended to the bottom and cemmenced the work of leveling 
off the bed rock, and preparing it to receive the first course 
of masonry. The bed rock was found to consist of dolo
mitic limestone (confirming the previous examinations), 
highest on the western side toward the deepest water, and 
sloping gradually toward the eastern. In order to make a 
level bed for the first course of masonry, it was necessary 
to cut down about 2 feet on the highest side, involving a 
large amount of hard labor, rendered more difficult by the 
water forcing its way up through seams in the rock. But 
the work was finally accomplished, the bed being as care. 
fully cut and levelled as any of the courses of masonry. 
The first course of masonry was then set, completing it on 
the 27th of October. 

The degree of success of this novel cofferdam may be in
ferred from the fact that, although prepared with pumps of 
an aggregate capacity of 5,000 gallons per minute, not more 
than a capacity of 700 gallons was used,except when empty
ing the cofferdam, and then only to expedite the work. 
Once emptied, a small portion of this capacity was ample to 
keep the cofferdam free from water ; and this at a depth of 
12 feet of water, on rock, at a distance of nearly 11 miles 
from the nearest land. Every person connected with the 
work may well feel a just pride iu its success. 

• ••• • 
A BUILDING in San Francisco that has 500 rooms is to have 

a clock with 500 dials, a dial for each room. The dials will 
be operated with compressed air, conducted in pipes all over 
the building. The clock hal! been built by the Seth Thomas 
Clock company, of Thomaston, Conn. 

highly plastic and somewhat unctuous. For many years it 
was regarded as simply a chemical curiosity. It is now annual, 
ly ma.de, as will . presently be shown, by thousands of 
tuns. 

Paraffin il! a pure hydrocarbon, having no oxygen whatever. 
and its analysis has given the following percentage compo. 
sition : Carbon, 85'16 ; hydro�en, 14 '76. 

Paraffin, when pure, is perfectly colorleBs and translucent ; 
after slightly warming, it becomes highly plastic, and can be 
easily molded with the greatest ease. Hence, it differs in 
some reBpects essentially from spermaceti, with which it L a� 
often been erroneously compared, as well as from stearic acid 
and other bodies used for the manufacture of candles. 

From this plasticity, in warm rooms, paraffin candles (i f 
not of a very high melting point) are liable to bend ; while 0.1  
the other hand, those made of sperm or stearic acid, although 
of a lower melting point, remain erect. Of course, as ha" 
been observed, this very much depends upon the fUFibility 
of the subRtance, and the harder deEcriptions of paraffin are 
always selected for candles which have to be subjected to 
much heat. 

Liq uid paraffin is very mobile, and can be flltered through 
paper almost as readily as water itself. 

It is Bcarcely a.cted upon, even by fuming sulphuric acid, un 
less at very high temperatures, so that it can be purified by 
this means from many other organic substances with which it 
may have been -associated, they bein� immediately charred 
by contact with sulphuric acid. 

When submitted for a length of time to the action of chlo
tine or bromine, chlorinated or brominated compounds are 
formed with disengRgement of torrents of hydrochloric or 
hydrobromic acids. 

Mr. MacIvor, who has devoted many years to the study of 
paraffin, says that, after this body is acted upon by chlorine, it 
first becomes a gummy looking solid, 11.£ c; vards '8 Iipuid c 
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orless and transparent ; and a8 the pa81age of the chlorine is 
continued, a hard brittle resin is the result. The substance 
consists of-

Railroads In Enrope and A.merlca In 1 8 '73 .  
R�lI���dS

, Populatlo'l. st.r�ties . 
United States . . . • . . • . . . .  :71,565 40,232,000 2,492,316 

�tttut �mtritau aud �O'ttigu �attuts. 
Improved Combined Blind and Sa8h Fa8tener. 

Carbon . . • • • . . . • . . . • • • • • . . • • . • . . • . . • . . • •  
Chlorine . . . • . . . • . . . • . . • • . . • • . . • • . . • • . . .  
Hydrogen . . . • . . . . . . • . . . . • . . . . . . . • • . . • . .  

29'55 
66'82 

3'39 

99'76 

Germany . . . • . • . . . . • . .  _ • .  12,207 40,111 ,265 212,091 
Austria . . . • . • . . .  . .  . . • .  • .  5,865 35,943,592 227,234 
France . . . . . . . . . . . . . . . . . .  10,333 36,469,875 201,900 
Russia in Europe . . . . . . . . 7,044 71 ,207,794 1 ,992,574 
Great Britain, 1872 . . . . . . .  15,814 31,817,108 120,769 

William O. Pond, Mobile, Ala.-This Is a combined fastening for blind 
Or shutters and for window sashes, consisting of an adjustable fastening 
bar attached to the blind, a stationary hook In the caSing, and a hinged 
hook attached to the sash . As the sash Is lowered, the hook catches Into 
the stationary hook lIutomatically, and securely faotens the sash down . 

This gentleman has also remarked that the paraffins having 
he highest melting point are those which are most easily act

ed upon by the gas. 

Belgium . . . • . . .  • .  . . . • . . •  1 ,301 4,839,094 1 1 ,412 
Netherlands. . . .  . .  . . . . . .  . 886 3,858,055 13,464 
Switzerland.. . . • . •  • • • .  . . . 820 2,669,095 15,233 
Italy . . . . . . . . . . . . . . . . . . . .  3,667 26,273,776 107,961 

Improved Combined Cal' Starter and Brake. 
William T. Beekman, Petersburg, Ill.-Thls lnventlon ,  which Is deSigned 

more espeCially for application to street cars, has for Its object to utilize 
the force expended In braking the car8, for the purpose of storing powe 
to be subsequently used as an aid to propulsion . To this end a friction 
clutch, a chain pulley, and ratchet mechanism are employed, and a sprfng, 
these elements or devices being so combined and attached to the axle, 
wheel, and draft bar, that whenever the brake mechanism Is brought Into 
action the spring will be compressed correspondingly to the force thus 
expended or necessary to overcome the momentllm of the car and re
duce Its speed, or bring It to rest . The power thus stored 1. lmmedf ately 
or remotely available In starting or propelling the car . 

Iodine dissolves in paraffin, imparting to it A beautiful vio
et color, which becomes brown as the paraffin solidifies ; but 

the action of this element upon the hydrocarbon is very feeble, 
no apparent decomposition taking place after prolonged heat
ng for many hours. 

By tbe action of strong nitric or sulphuric acids, M. Cam
pion discovered a new body, which he calls paraffinic acid, 
and de�cribes it as a bright, transparent liquid, of a very in· 
flammable nature. 

Strong nitric acid yields a series of interesting compounds, 
ately studied by Schorlemmer and others. 

Mr. Fordred informed me some years ago that, when paraffin 
s acted upon by sulphuric acid to which a few crystals of 

permanganate of pota�h have been previously added, the 
action is so violent that light and heat are involved ,  and 
even at times accompanied by explosion . The best way of 
rying the experiment is to heat up the acid and permanga-

nate in a tube, and drop a small piece of paraffin in the warm 
liq uid. When they are all three placed together in the tube and 
heated up, the action is not nearly so violent. S uccess does 
not always attend the experiment, but it can be tried. The 
decomposition convinces us that the word paraffin (little 
affinity) is slightly a misnomer. 

Paraffin is insoluble in water, very sparingly soluble in 
alcohol, even when boiling, more So in ether, exceedingly in 
naphtha, sulphide of carbon and aniline. 

When heated with sulphur at a moderately high tempera
ure, it is decomposed, carbon separates, and abundance of 

sulphuretted hydrogen is evolved. This fact may be of in
terest to chemists, as a ffording a ready soUrce of this indispen-

able reagent in the laboratory. The two substances, the 
paraffin being in large excess, are heated together in a fiask, 
when a steady and copious flow of the gas is obtained, and 
the characteristic action of· the gas upon lead salts will be seen 
by the experiment. 

With the regard to the beautifnl translucency of paraffin, 
which, in spite of certain drawbacks, has made this body 
such an unusual favorite as a means of light, Mr. Maclvor 
informs me that, if, when melted, it is cooled very gradnally 
and subjected to a slight and steady pressure, it becomes 
actually transparent, like ice, but that a blow, or even a scratch, 
will alter its molecular structure, and cause it to re-ass ume 
its normal appearance. As this change is also produced up · 
on re melting it, however cautiously, that triumph of manu · 
facture in this department of industry, namely, making a 
t ransparent candle, is yet in the distance. 

Mr. GeUatly has shown that the specific gravity rises 
with the melting point of paraffin. Thu s  paraffin melting at 
about 60' Fah . has only a specific gravity of 0 '823 ; at 128° 
Fah. , which may be considered a very good average (rather 
high, perhaps), it has a specific gravity of 0 '911 ; and a speci
men of an extraordinarily high melting point (176° Fah. ) 
was as high as 0 '940, more than 10 per cent above that at 90° 
Fah. 

Paraffin is obtained in large quantities by distillation from 
oil shales. 

. .. , .  
To Kender Glass Opaque or Frosted. 

.,. According to Dingler'8 Journal, a sheet of ordinary glass, 
whether patent plate or crown does not matter, is cleaned ; 
and if only portions of it are to be frosted , those are left 
bare, while the others are protected by mechanical means in 
any simple manner. Some fluor spar is rubbed to a fine pow
der and mixed with concentrated sulphuric acid, so as to make 
a thin paste, and this is then rubbed bV means of a piece of lead 
upon those parts of the glass required to be rendered opaque. 
A fine frosted outline or design may thus be produced upon 
a sheet of smooth transparent glass. To finish the operation, 
the glass is gently heated in an iron vessel covered with a 
funnel passing up the chimn y, to get rid of the noxious 
fumes that are given off ; on l'ooling, the plate is washed 
with a dilute solution of soda or potash, to remove any acid 
yet remaining, and is then rinsed in water. Focusing 
glasses for the photo camera, and development glasses for 
pigment printing . can be prepared in this way at very little 
expense . 

--------------�.�,.�,�.�-------------
Decline or Medical Study In France. 

'fhe Union Medicale says that in France the number ot 
medical students, as well as that of practitioners, is on the 
decliL e, the medical recruital, bot':!. in civil and military life, 
becoming more and more difficult. Medical studies have now 
become so long and laborious (the physical and chemical 
sciences being now far more than mere auxiliaries, and form
ing an important part in the prepuration for examinations) 
that the student, after his laborious and costly career, finds, 
on getting into practice, that he has no effecti �e protection 
from the encroachment of charlatans and parasites. 

--------------�.� •• �' 4. ______________ _ 

Denmark . . . • . .  . . . .  . . . . . . 420 1 ,784,741 14,453 
Spain . .  . . . .  . . . . . •  • . . .  . . . 3,401 16,301 ,850 182,758 
Portugal . . . . .  . .  . .  . . • . . . . 453 3,987,867 36,510 
Sweden and Norway . . . . . 1 ,049 5,860,122 188,771 
Greece.. . . .  . .  . . . . . .  . .  . . . .  100 1,332,508 19,941 

NEW BOOKS AND PUBLICATIONS. 

THE CARPEN'fER'S AND BUILDER'S AI:!SISTANT AND WOOD 
,\VORIi:ER'S G UIDE. By Lucius D. Gould , Architect and 
Practical Builder. Fully Illustrated. Price $3. New 
York : A. J. Bicknell & Co., 27 Warren street. 

This well gotten.up volume will be practically useful to any carpenter or 
builder who will read It. It Is not so elaborate a work as Tredgold (to whom 
Mr. Gould makes his acknowledgments) ,  but Is likely to be more used by 
mechanics and workmen than tbat complete and valuable, but somewh.t 
complicated manual. Mr. Gould's work will well repay attentive perusal . 
Ropp's READY RECKONER AND COMMERCIAL CALCULATOR. 

. By Christian Ropp, Jr. Price $1 .00. Bloomington, Ill. : 
Pllb14shed by the Author . 

Mr. Ropp Is a practical farmer, and hence Is well posted as to how much 
mathematics farmers need In tile routine of their business. He also appre· 
clates the value of time, and doubtless Is aware of thc puzzling which very 
frequently takes place over long sums In obstinate fractions, when the 
farm accounts are made up. Hence, he proceeds In a practical manner to 
make a rough road smooth, and produces the work before UB, a handy 1ft
tle volume In pocket·book shape In which 18 conllensed an Immense amount 
of useful Information, In the shape of short cuts throullh calculations which 
ordinarily bristle with a formidable array of perplexing dgures. Thcre are 
grain tables, showing the corresponding prices of bushels and hundred
weights, and time, interest, wages, and lumber tables. The book also COD
tains clear explanathms, ot contractions in the various processes of arith· 
mettc, of measures of all sorta and kinds, of bookkeep!ng, and, in fact, 80 
mUCh, and In so small a space, that we despair of cnumeratlng 811, and leave 
the reader to the pleasure of discovering for hlmseif when he buys the 
book. There are several blank pages to serve for memoranda, a pocket for 
papers, and a silicate olate for rough notes .  Altogether, It Is a very useful 
manual, and one which must be a great assistance both to the farmer and 
the business man. 
BABBITT'S HEALTH GUIDE. Price $1. New York : Pub

lished by E. D. Babbitt, D. M., 437 Fourth Avenue . 
A philosophy of cure, founded on the Idea that healing elements are 

potent In proportion as they are subtle and redned, and weak In proportion 
as they are gross ; that sunllllht, electricity, and especially the stm dner 
life forces, being snbtle next to spirit Itself. are the most potent to heal, 
while mineral Bubstances, being from the coars8st department of Nature, 
sre the weakest and least penetrating. This constitutes the law of power. 
The law of harmony Is stated to be a nicely balanced contrast of element • .  
Magnetism, or the warm positive prlaclple, and electricity, the cold nega
tive prinCiple, are stated to be the propelling prinCiples of the universe, 
and these are combined equally to bring about barmony and health. Too 
much of the cold principle In tbe human system brings ahout cbllls, paraly
sis, and chronic diseases-too much of the warm principle, fevers and fn. 
dammatory diseases . Wblle snnllght, baths, food, clothing, the social 
relations, etc . ,  are explaIned and commended, a strong · magnetfc hand is 
considered the m08t potent of all Instruments for charging a feeble system 
with a new life powar, and for equallzlrg III balanced conditions . Direc
tions are given for the practice of manipulation, and the treatment for 
one hnndred different dlsea.es. without drugs. 
THE ApPRENTICE, or First Book for Mechanics, Machinists, 

and Engineers. By Oliver Byrne, Mathematician and 
Civil, Military, and Mechanical Engineer, etc. New 
York : A. J.  Fisher, 98 Nassau street. 

A new edition of a book which Is well enough known to the engineering 
profeSSion, but which presupposes an apprentice of a very advanced 
mathematical education . Tne reduction of all the reBults to units of 
work Is an especially commendable feature In this volume, and Its first few 
chaptero are full of practical Ideas, clearly expressed ; bnt the profuse 
employment of the calculus hlnaers the value of the book In the hands of 
those for whom It was ostensibly written . 
SKIN GRAFTING. By R. J. Levis, M. D., Surgeon to the 

Pennsylvania Hospital and to the Wills Ophthalmic 
Hospital. 

Dr. Levis has done mnch valuable service to therapeutic science In 
studying and utilizing this process, which, together with the now much 
practised transfusion of blood. opens up the question as to whether the 
whole corpus may not ultimately he reconstructed. 

InveDtlon. PateDted In England by A.merlcans, 
[Compiled from the Commissioners of Patents' Jonrnal.) 

li'rom March 17 to March 28, 1874. Inclusive. 
BOOK SEWING MAORINE .-H . G. ThompBon, 1I111ford, Conn . 
CARTBIDGE CABBIEB.-J. H. Black, Columbia, PI'. 
CASTOB.-J .  H. Reddeld, New York city. 
CLOTHES' HOOK.-C. G. Cole, Bennington, Vt. 
CO>lPBESSED AlB APPAB 'TUS, ETC.-W. E. Prall, WaBhlngton. D .  C. 
DBIIB8lNG STONE.-A. S. Gear, Boston, Mass. 
SIGNAL LANTBBN.-T. A. Davies, New York city. 
TBLEGBA.PH.-M. Gally, Rochester. N. Y. 
TELEGEAPH, ETO.- G .  d'Infrevllle .t al., New York city. 
THBUST BEAaING.-C . Godfrey, Hnntington, N .  Y. 
TBEATING HYPEOCABBON OILS .-R . A. Cheseurough, New York city. 

IMPORTANCE OF ADVERTISING. 

The value of advertising Is so well understood by old established bnslness 
firm. that a hint to them Is unneceosary ; but to persons establishing a new 
business, or having for 8ale a new artlcle,or wishing to sell a patent,or dnd 
a manufacturer to work It : upon such a class, we would Impress the Impor· 
tance of advertising. The next thing to be considered Is the medium 
throngh which to do It. 

In this matter, discretion Is to be used at first ; but experience will soon 
determine that papers or magazines having the largest circulation, among 
thc class of pcrsons most likely to be Interested In the article for sale, will 
be the cheapest, and bring the quickest returns. To the manufacturer of 
all kinds of machinery, and to the vendors of any new article In the 
mechanical line, we believe there 18 no ether source from which the adver· 
tlser can get as speedy retarns as through the advertising columns of the 
SCIENTIFIC AMERICAN. 

Improved Combined Seed Drill and Fertilizer. 
John F. and Samuel C. Thomas, Adamstown, Md.-This Invention con. 

slsts ln bringing the discharge spouts of seed and manure near the ground ' 
and one around the other, so that the seed and manure will be left on the 
ground In close proximity but not In contact. thus avoiding the destrnc. 
tion of the vitality of any of the seeds ; In protecting the reCiprocatin g 
stirrer of the hopper by an apron ; In combining with each endless ClIr. 
rler an angle gate to regulate the feed ; and In comblRlng with a seed 
Ilate a sprlng·beld spool which will allow the j(a5e to yield to a stene OJ 
other hard substanae. 
Improved Heatinlr Apparatu8 for Sieilrhs, Carrialres. etc. Thomas H. Price and Theodore F. Wade, Lafayette, Ind .-The object of this Invention Is to provide an Improved foot-warming attachment for sleighs, carrtages, etc. It consists in a metal case containing the burners ,  which I s  applied t o  the sleigh o r  carriage bottom, and provided with & 
concave top that forms also the bottom of a box from which heated air 
Is discharged upward through Its perforated top . Said perforated top Is 
practically a part of the sleigh bottom. Tlte Inven tion also Inclndes a heat-conducting bar arranged beneath tbe concave bottom of the air 
heating hox for the purpose of equalizing the distribution of heat, and 
thereby securing a better edect with the consumption of a given quantity 
of 011 or burning dnld . 

Improved Bracket Insulator tor TeleKraph Wires. 
Charles L. Le Baron, Pensacola, Fla.-The Insnlator Is prefcrably rec. 

tangular In form, made 01 glass or other suitable non· conducting mate 
rial, and hos a closed slot to adapt It to be hung on a spike, and an open 
slot, at right angles to the closed slot, to recelvc the line wire. The wire 
Is put In the slot before the Insulator Is hung on the spike. and tie wire. 
may, In many cases. be dispensed with. 

Improved TeleKraph \Vire In8ulator. 
Charles L. Le Baron, Pensacola, Fla.-The Insnlator Is made of glass, 

circular In form, and has a clrcnmferential groove to receive the tie wire 
that supports the line Wire, and end cavities to Increase the distance 
electrically between thc conducting wire and spike, which latter passes 
throligh the Insulator longitudinally. 

Improved Surface Plauer. 
William C. Margedaut, Hamilton, 'O .-Thls Invention consists of the 

comhlnatlon In surface·planlng machines with a Single rotnn' ( 001, of two 
tables, a single piece snbjacent, and an upper one formed In two sections 
the whole adjnstable together vertically, and one of the upper Indepen 
dently adjustable, horizontally and vertically, so that the warp may be 
taken out of one piece of timber on the upper table, while another Is 
being snrface planed on the lower table . 

Improved PackaKe Envelope. 
Charles C. Kelly and Jullns Cobb, St. Panl, Minn .-This Invention re o 

lates to the construction of package envelopes with a view to making 
them more secnre and reliable . It consists In providing the body with 
end and side daps, connecting tongues, and slits. 

Improved Torch and Fire Kindler. 
Robert Wlehle and Christian Fenchter, Ironton, O.-Thls snperlor kind. 

ler Is formed of cornstalks soaked In petroleum, then dried, and next 
dipped In melted rosin, and dnally wrapped In paper, which latter sub. 
serves Important fnnctlons. 

Improved Surface Plane:. 
Charles E. McBeth and William C. Margedant, Hamilton , O.-Thls In. 

ventlon consists In combining, with a part table and Its adjnstable slide , a socket holder arranged to slide and be held at various pOints of adjust
ment. 
. .  Improved Reverberatorv Furnace tor Roa8tiulr Ores. 
Ernst Heillgendorfer, Belmont, Nev.-The object of this Invention Is to 

so Improve the grates of reverberatory and other fnrnaces that a clear dre. 
free from 8moke and of the highest OXidizing power, Is obtained by cur
rents of heated air, which are Introdncca between and sidewise to the 
gases of combUstion, so that the caking of the roasted ore Is prevented 
and the grate applied efiectlvel,- to roast silver ore, galena, and zinc 
blende . The Invention consists In the IntrodUction of partitions of cast 
Iron plates between and at both sides of the grate, parallel to the grate 
baro and the dreplace, extending as high as the fuel Is accumulated on 
them. 

Improved Boot Su·etcher. 
John C. Compton and Henry V. Hartz, Cleveland, O.-Thls invention con. 

slsts ln combining, with a two part grooved toe piece and an Inclined In . 
step piece, a Single sUde having tongues and Incline ; and also In com . 
bluing a hollow toe and heel piece with a pivoted bar susceptible of helng 
locked at several points of adjustment. 

Improved Moldiulr Machlue. 
William C. Margedant, Hamilton, O.-Thls lnventlon consists In a sticker 

bed formed of two frames and two sections, both of the latter adjustable 
hOrizontally, so that the same machine may be employed as a sticker. 
molder, shaper, matcher, surface planer, or sand-paperIng machine ; al80 
In feed roll arbors having hollow sockets, the former being thus allowed 
to slide In and out of the latter ; also In combining yokes. weighted levers , 
connections, and end slotted levers, to compel the feed rolls always to 
remain In a horizontal plane at all altitudes to which they may be raised 
by the snbjacent timber ; also In combining slotted plates and frames with 
bolts, to enable the fence to be adjusted In various positions ; also In a 
dlling piece slldlnj( under the table sections, and apertured to receIve 
the shaft of a shaper or other head. 

Improved Awning. 
Charles L. Barnes, New York clty.-Thls Invention Is an awning com. 

posed of concentric or telescopically movable sections, of wood or metal ; 
one or more of which sections Is provided with ventflators, which are 
closed in an automatic manner as the sections are drawn Into each other. 

Improved SprinK Cla8p tor StockinK Support8. 
Edward Halser, Ban Jose, Cal .-Thls Invention relates to a new fonu of 

clasp for use In attaching stockings to elastic or other straps, whereby 
they are supported from a was te band or belt . 

Impro'ved Wheel Plow. 

OIL and repair the harness. Unbuckle all the parts and 
wash clean with soft water, soap and a brush. A little tur
pentine or benzine will take off any gu . •  illy substance which 

the soap fails to remove. Then warm the leAther, and, as 
soon as dry on the surface, apply the oil with a paint brush 
or a swab. Neat'sfoot oil is the best. Hang up t4(l AIU'
ntNI8 m .. warm place to dry, but do not lil t i t  bUrn. 

We do not make thcse suglle8t1ons merely to Increa.e our advertising 
patronage, but to direct persons how to Increase their own business. 

Isaac B. Green, GaIesple. Ill .-The plows are secured to the rear parts of 
two bar or double beams, the bars of which are connected and held at the 
proper distance apart by blocks of the requisi te th!ckness In'erposed be
tween them, and to which they are secured. The forward ends of the plow 
benRis may be raised and lowered to adjust the plows to work shallower or 
deeper In the ground. Means are provided to keep said plow beams always 
In line, and prevent lateral movement of tbe plows. By loosening wedges 
the standards and beam may be moved la terally to adjust the plows further 
�part or closer together , as may be desired, and by rcmovlDgplns the plow 
beams may he detached and exchanged, so as  to  IIlrow tile 8011 towani or 
• rOIll tile I'lapU, �s �1I��IIl<tap�f' Jllay  ".(lllll e ,  

The SCIENTIFIO AlIE1UOAN has a circulation o f  more than 42,000 copies 
per week, which liprobably greater than

.�he combined circulation of all 
the ather papen of n, �1I4 publlilled III e ",orla. 
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Improved Cal' Brake. 
Daniel T.  Casement, Painesville, Ohio,  at present reBldlng at the Fifth 

Avenue Hotel, New York c1ty. -The brake .hoe. are located between the 
wheels, and are fitted between stays, projecting down to the car bo dy, to 
rise and fall freely directly above the ralls. Spring brake bands are 
attached to the ends of bars and extend up over the wheels to fastening 
and adjusting screw and nuts. so as to be pressed on the wheels by saId 
bars at the same time they (the bars) are pressed down . By the screw and 
nuts the sprIng. can be readily adjusted to bear with the requisite force on 
the wheels while the shoes bear on the ralls, or to cause them to 11ft and 
hold the shoes at various hlghts from the ralls. 

Im"roved Fire Escape. 

Improved Chair Back. 
George F. Perrenet, Rockport, Texas.-Thls InventIon Is a chair back 

havIng an extension and a clamp, having a lug. Taese are connected by a 
ball and socket j Oint, whIch allows the back free play In all dIrections lat· 
erally. At the upper part of the back Is a strip adapted to pass round the 
arms at the shoulders, and button fast over each quarter, 80 a8 to hold the 
sItter straight up to the chaIr back, and prevent the stoopIng forward to 
whIch students are so much lucllned ; and about the mIddle of the back, 
upon the InSide, Is a vertically adjustable pad, to rest tbe mIddle of the 
back against . 

Improved Cooklntr Stove. 
Peter J .  Ackerman, Paterson, N. J . -Thls stove has a fire chamber and 

an oven chamber placed at right angles, the latter hIgher than the former' 
A warmIng chamber Is placed In the rear of the first. and nnder the fiue of 
the second, and Is Inclosed by the plates 

Improved Upholsterers' Plnchel·s. 
Joseph A. Boller, Chicago, IlI .-Thls Invention Is an Improved plnchers 

for 8tr�tchlng webbing upon E ofss, chairs , and other articles of furniture' 
and Is so constructed tkat It may be used without dang .. of scratcblng 
or marring said furniture . The Invention consl.ts ln tbe plnchers having 
the outer sides of theIr jawo fiattened t o  adapt them to receive pads. The 
free end of the webbing Is doubled and grasped by tbe pInchen, whlcb are 
operated with one hand to stretch and hold the webbIng while It Is being 
tacked: with the other hand, the pads protecting the work from being 

DavId Demarest, New York clty .-Thls Is  an Improved fire escape,  so 
constructed as to enable the occupauts of one house, In case of fire , to 
escape Into the adjoining house, and thus pass Inln the street. Two curved 
plates sUde upon each other. so that they can be contracted and expanded, 
and are provided with stops to prevent them from becomIng detached. 
The lower plate Is provided with lugs to rest agaInst the window fram e .  
One of t h e  Inner lugs Is provided w I t h  a clamp . T h e  plates a r e  of s u c h  a 

1 engt h ,  and of suca a curve , that, when the inner end of one plate is secured 
In the wIndow of one house, the free end ef the other plate may reach and 
enter the window of the adjacent house. To the under side of the outer 
end of the first plate Is hinged a bra c., which swings down and rests 
against the slda o f  the h ause . The other plate Is pushed out by means of 
a red. The plate Is secured In the window of the adjacent house by a pin, 
to rest agaln.t the Inner side of the window frame. A rope Is provided marrea. 

which has a hook with a sharp point attached to each end, which hooks Improved Revenue Guard for Cillar Boxes. 
are deSigned to be passed through the wIndows of the adjacent houses and Wilhelm Wohltmann, New York clty.-It Is proposed to have finely en· 
ba hooked upon the window frames, so that the rope may serve as a hand graved paper strips, to be Issued by the Revenue Department with the 
r ope for persons passing from window to window .  stamps, a n d  corresponding w i t h  them in numbers, o n e  or more of which 

Improved Fire Escape. 
J ohn Gerken, New York clty. -In a block which Is provided with a strap 

hook arc formed three holes, through which a rope Is passe d .  'l'he edges 
of the holes are beveled to prevent cutting the rope .  In using the devlce,
one end of the rope Is secured In the room from which the person or thIng 
Is to be lowere d .  The device Is then passed out of the window, and the 
peraon or thIng to be lowered Is connected with the hook. Some one upon 
the ground grasps the rope , and, by holding it tightly, allows the block t o 
slide down the said rope, lowerlng the p erson or thIng slowly-and safely, 
a slight tightening of the rope being suftlclent, at any time, to stop the 
block In its descent.  

Improved Pneumatic Telellraph. 
Augusto Guat!arl , Castellamare, Italy.-Thls Invention relates to pneu· 

matic telegraphs, and consists of an Improved inl!ltrument adapted to serve 
etther as transmitter or receiver, so that by means of two sucb. instruments, 
placed at different stations and connected by a single alr·conductlng tube, 
messages may be transmftted In either directio n .  This Instrument has but 
one dial, which serves to Indicate both the signals sent and received, so 
t .hat the same In strument Is made to answer both purposes, tbereby dis· 
penslng w i th one of the Instruments requIred In al\ other pneumatic tele· 
graphs, and thereby lessenIng the cost of the apparatus . 

Improved Butter Worker. 
Andrew Jackson Dibble ,  Franklin, N. Y.-A stand of trlallgular form 

contaIns the b utter·worklng bowl, sald bowl having a hook·like projectlon 
a t  the small end, projecting down Into a notch In the top af the stand to 
hold the bowl from being displaced by a revolving lIfter shaft . The latter 
i s  arranged under the bowl near the front end. for raisIng It up thereat to 
make the requisite descent toward the e scape passage for the buttermilk , 
under which Is a spout to conduct the milk away. Tbe butter·worklng 
Implem ent consIsts of a cigar shaped piece of hard WOOd, with an elon. 
gated pivot pIn at one end, a handle at the other end, the oblique trans· 
verse blades on one side. formed by notcbes made In the body of the Imple· 
ment, and 8 longitndlnal blade. The pivot pIn Is entered In a hole at the 
lower end o f  the bowl for a fulcrum, and Is  manIpulated at the other end 
by the operator In all suitable ways for pressing, cutting, spreading, and 
gatnerlng tne: bntter by the blades . 

Improved CU8padore. 
John C. MillIgan , South Orange , N . J., and Joseph Musgrove,Woodhaven 

N .  Y . ,  assIgnors to Lalance and Grosjean Manufacturing Company, New 
York clty.-Thls Invention Is a cuspadore made In two parts , having their 
necks held tightly but detachably t ogether by a screw or bayonet J Oint,  so 
that the contents are not spilled In case of the receptacle upsetting. 

Improved Car Coupliq. 
Aaron K .  Kline, Readington, N. J . -The head of tbe coupler falls behind 

shonlders on the mouth of the drawhead, and Is secured to draw the cars, 
the head being forced up over said shoulders when the cars run together, 
and the neck of the rod falJlng down In the narrow apace between, as In 
o ther c �upllngs of thi s character. In order to uncouple the cars without 
going between them, a depres.lng lever Is used for forcIng the Inner end 
of the co upler down ; for raising the opposite end of the coupler out of 
the drawhead ; also for tilting It up so that It wJll slide Inward and engage 
I ts end under a catch , to hold the coupling up level for coupling self·act· 
Ingly. This lever Is operated by a liouble pawl, arranged above It on a 
cranked rock shaft, which may be turned by the operator standIng at the 
sIde of the car or on tbe platform, or a rod may extend from the crank up 
to tne top of the box car. 

Improved Dice Box. 
Randolph S .  Main s ,  New York clty.-Thls Invention relates to the con· 

structlon of glass dice boxes In whIch the dIce are conftned but always 
vIsIble, so constructed that the glass cover may be readily removed for the 
purpose of changing the dice or con verting the box to other purposes ; and 
I t  consists of a case having a glass cover and a removable baae, which are 
readily disconnected, and a glass bottom or bed. 

Improved Kulfe and Fork Sconrer. 
William H. Bowerban, Brooklyn , N .  Y . -Thlo Invention consists In au 

Improved Instrument for scourIng and p OlishIng knIves and forka, formed 
by the combInatIon of the lead or o ther soft metal plate With the head of 
the handle, made with a fiat lower Side, an Inclined forward end, and a 
rounded projection upon Its top . The scouring and polishing Is done with 
scouring brIck by rubbing It upon the knlve. and forks with the Instru. 
ment. The fiat part t. used for scourIng and polishing the knives, and the 
rounded top projection for the forks, It. form enabling It to readily enter 
and follow the curves of the forks, so as to operate upon theIr entire sur
face . When thus used, the grains o f  brIck dust embed themselves In the 
lead plate and are thus held so a s  to operate more e.Jl'ectlvely upon the 
article . 

Improved Smeltlnll Furnace. 
John H. Latey and John D. Williams, Salt Lake City, Utah Ter.-Thls 

Invention consists In combIning an adjustable draft pIpe with the moisten. 
It:. g tank, lnto whIch the smoke of the smelting furnace Is passed, so that 
the dratt pIpe may be adjusted to a hIgher or lo wer poInt tbereln . 

Improved Feed Rellulator. 
Richard J. Williams , Ottumwa, Iowa .-A little below tbe lower end of a 

apout Ie a revolving disk , on a shaft which projects np throu�h the epout, 
and h.s a pulley for turning It. Above thIs dIsk Is a vertIcally sliding tube , 
which Is concected to a rock lever whIch communicates wIth a vertically 
moving and revolvIng shaft, w that, as the shaft rises and falls, lt will shIft 
the tube down and up, and vary the dIscharge of tbe graIn from tbe tube. 
Thi s shaft extends down Into the passage from the hopper to the spout 

leading to the hoppcr of the mill stones, and has a spIral disk thereat,whlch 
will rIse when the stone hopper Is fnll and the graIn backs up Into the hop. 
per, and, by forCing the sleeve down , shut off the escape from the scouring 
and drying cylinder, and retain the graIn therein until wanted. 

Improved Waterproof Joint for Roellnll Boards. 
John Beazley, Houston, Tex.s, assignor of one Mtb hl8 r Ight to Btewart 

and Barzl . .  , .ame place.-The side edges of the boards are rabbeted some
what dovetalUng, so that the two parts lap togeth er, and leave the sides of 

the boa"ds fiush with each other. The lower outer corner of tbe rabbet of 
one board Is beveled, thus leaving an Interior hIdden gro o ve whICh readily 
conducts off any water that may enter from the outside. 

strips shall be extended across the box from end to end, after It Is filled, 
but before the cover Is closed down . The strIps are to b e  pasted on the 
outsIde of the ends, so t!!at they will be broken when the cIgars are taken 
0l\(. by the retailer or consumer .  The word I I  empty" may be printed on 
the stamp, and the sel le. Is  required to add thereto the Gate wben the box 
becomes empty. Thls, lt Is believed, will eJIectually prevent manufacturers 
from committing frauds In the matter of revenue by filling boxes again 
without putting on a new stamp ; because If the paper strips-which need 
not be broken to sbow the cigars after openIng the box-are ruptured, It 
will be evIdence to the Inspectors that the box has been filled agaIn without 
applying a new stamp, for with each new stamp Issued there will be the ac. 
companying paper strips .  

Improved Miter Box. 
Peter Suydam, New BrunswIck, N .  J.-Saw guide holding tubes are 

mounted on a swinging block, which Is under the bottom of the box. The 
block Is pIvoted In the axis of one tube, which Is In the side piec e ,  to swing 
horizontally either way from the transverse line along a circular bar . A 
fiange Is fasten ed to the latter at any point by a clamp nut . The circular 
bar has stops placed around Its curve at such poInts that the swInging 
block there secured will cause the saw to cut square or octagonal miters . 
Into these stops a sprIng Clip rises up from either side, and so holds the 
block a. desired. 

Improved Well Tube Check Valve. 
Meredith B. Squires, TIdioute, Fi. .-Thls Invention consIsts In placing a 

check valve above the workIng valve In the tubing of oil, salt,  or other 
wells, whIch Is made wider than the tubIng, so tbat the stuftlng box for 
guIding the valve rod may be tightly and firmly applied therein during the 
working of the valve, and easily wIthdrawn for repairs, with the valve rod 
If required .  A spIral spring, which Is attached to the valve rod, acts with 
It. lower end on the top of the stuftlng box, and forces the same tightly In 
Its seat during the workIng of the valves. 

Improved Machine for CuttinK Cube 8ugar. 
Henry Schnltzpan, Brooklyn·, N. Y., aSSign or to Carsten Sierck, Hoboke n ,  

N. J .-The object of tbls lnventlon Is to produce a machine for cutting the 
dIsks of 8ugar Into cubes or blocks. The Invention conSists, mainly, of a 
disk feeding apparatus, In connection with sector·shaped cutters, with 
dIagonally arranged curved blades,  to which the dIsks are consecutively 
fed, and then cut by the downward motion cansed by sliding guide pIeces 
connected with the drivIng shaft. The block. are dropped durIng the down· 
ward motion of the cutters, and, In case any should be retained, forced out 
by an arc·shaped sprlng plate , with clearing pins applie d  back o f  the cutter 
knives.  

Improved Device for Protectlull Horse .. ' Tails. 
FrankUn E. Howard, Geneseo, N. Y.-Thls Invention consists In a bag 

formed of leather, cloth, or other material impervious to mud, the same 
being slltted to form lapping edges, and adapt it to be readily appJled or 
removed from the tall . 

Improved Horse Power. 
Samuel H. Moor, Sprlnglleld, Mo.-This Invention conslsta of a contrl · 

vance of multiplying gears. The motion Is equally dIvided between a dl,k 
and a rlng, and both unite tbelr forces on a transmitting shaft, but on oppo· 
sIte sIdes of It, each havIng the other for Its bearing or resIstance to Its 
counterforce, so that a considerable measure ot force Is utilized, which, 
In ordInary arrangements. Is lost on the bearings. 

Improved Mechanism for Propeillull Railway Cars. 
Alfred Speer, PassaiC, N .  J .-One of the two cars to be coupled together 

is constructed at the end on a convex curve, struck from the axis of the 
pIvot bolt by which the two cars are coupled, the radius being equal to half 
the short dIameter of the cars . The other car Is concaved to correspond, 
so that when the cara are closed together, they wlll swing relat!vely to eacb 
o ther, without openIng cracks at the jOints, thus makIng a continuous un' 
broken Sidewalk, on which people may walk as on a continuous fioor . An 
endless fiange projects downward from the mIddle longItudinal timber of 
the car, to whIch the power Is applied by the frl.ctlon roUs upon the upper 
ends of vertical shafts rising up from below, and nippIng It 011 both sides 
between them. These roUs may be faced wIth India rubber, If preferred, 
to Increase the frictIon. Springs may also be used to pres. them on the 
lIange. The fiange is matched with beveled ends where the sections meet 
at the joints of the cars, so .that there will be a continuous action on the 
JIange, a8 the driving wheels pass the end of JIange, the wheels grlp1ng the 
one end of the fiange before they have let go the other . A fuU page en· 
graving of Mr. Speer's novel system of railway propulsIon, on which this 
devIce Is an Improvement, was pubJlshed In Aprll, lB72, In the SCIENTIFIC 
AMERI(,AN. Mr. Speer Is an appJlcant before our State legislature, this 
winter, for a charter permitting hIm to construct an endless traveling side. 
walk, on his plan, ln the city of New York . 

Improyed llIode of Extractina: 8ilver from Its Ores. 
JarnesDouglass, Jr. ,Quebec, Can.-Tbls ls a process of utilizing the waste 

liquors of the ordinary ore· chlorldlzing process, by allowing tbe Insoluble 
matters contaIned In said liquors to precIpitate, and then evaporating the 
clear supernatant liquId to obtain the soluble chlorIdes, which are resp· 
plied In treating fresh ore . In an experiment recently made In a mill a t  
Georgetown, Col. , a tIltered Bolution of sslts,of 12° Baume, c �ntatned 44 8 , 7  
graIns of saline matter I n  a n  ounce of solution, the chlorides being chle Oy 
chloride of zinc and undecomposed chlorIde of sodium. Tbls saline mat· 
ter, mIxed with ore In the proportion of 1 part of the salt to B parts of SO 
ounce silver ore, chlorldlzed It .s perfectly as when 1 part of chlorIde o f  
• odlum w a s  mIxed wIth 10 parts of ore . I n  t h i s  mill eacb p a n  contains 75 
gaUons of liquor ; and 35 pansful of thIs strong saline solution, or 2,625 
gaUons, are thrown away dally, and wltb It 2,051 pounds of salts, almost as 
servIceable for cblorldlzlng fresh ore aa chloride of sodium. This mill Is 
now preparing to evaporate these waste IIquor8 by means of the waste fur· 
uace beat, and the manager thus p.xpects to save, at trUing cost, more than 
half the salt heretofore consumed. Mr. J .  O. Stewart, of Georgetown, 
Col., Is willIng to give InformatIon with regard to the use of this patent . 

Improved Caudle stick. 
David Bonrland, MadlsonvlUe,Ky.-Tbls lnventlon Is constructed to hold 

the candle securely until it Is entirely consumed, and to prevent the dlftl· 
culty ariSing from the lower end of the candle sticking fast In the socket of 
the candlestick, so that It  cannot be raised by the puoher. The candle i8 
Inaerted In plvotetl clalllPs, beld together by springs InsIde the post of the 
C811dleltlck, 

Improved Chair. 
Is .. ac I, Cole, Hillsdale, N .  J.-Thls Invention Is a chair made of severa 

parts, whIch are obtained by pressing several layers of veneer of lultable 
size and thickness Into forms of correspondIng shape.  The graIn of the 
middle layer runs croslwlse to tbat of the outer layers, and so alternately 
in atmnar manner if a greater number of veneers are used. The chair may 
be made cf three parts, the seat part extending up over the back, and both 
extendIng down to form feet, and the feet spaced and braced by other 
portions . 

Improved Spoon Holdintr Attachment 
Winfield S. Dennett, Saco , Me .-Thls lnventlon consIsts of a little spring 

clip arranged to fasten on the upper edge of a pan or pot by springs. and 
hold a spoon by another spring. the said holder being made of sheet metal 
by stamping out a blank In dies and bending to form springs . The object 
Is to provIde a convenient means of holding a spoon,  used from time to 
Ume for mIxing the contents of the pan, so that It will not slide down Into 
the pan while not In use, and thns save the cleaning of the spoon In orde r 
to lay It down after lt Is used. 

Improved Station Indicator. 
John MuJllgan , 154 East 119th street, New York cIty, assignor to hImself 

and WillIam C .  Fellows, Poughkeepsie, N. Y.-Thls Invention relates to 
the construction and arrangement of certaIn parts for adj usting the t_nslon 
on the apron as It Is wound from the upper reel to the lower ; and for con. 
nectlng the clock mechanIsm wIth the reels, also dIsen gaging It therefrom 
and otherwise relieving the reels of aU stops or ImpedIments to free rota . 
tlon for rewIndIng the apron on· the upper reel. When the cord Is puUed 
a rod will be momentarily raised,  thus sounding tbe beU to give notice t o  
the passengers, and simultaneously freetng the reels s o  that the olockwork 
will revolve them till again arrested by the clock engaging on a pIn . 

Improved Water Tauk for Fireproof Safes. etc. 
Edward H. Parker, Poughkeepsie, N. Y.-Thl. Invention consist. In pro 

vldlng a water tank for safes, etc., wIth a valve having shouldered head 
dlsk·closed recess, and a melting mixture, with �n outer protecting layer 
The tank, beIng closed air and water.tlght, Is placed Into the safe or vault 
In case of fire, the Increase of temperature to abont l�OO Fah. will melt the 
wax melting mixture, and It will run out of the recesses, the hydrostatic 
pre. sure forcing at the same tIme rubber disks from Inner openings and 
allowIng the water to escape.  The upper valves of the tank admit the aIr 
so that an unInterrupted fiow of water Is  established . 

Improved Ice Cream Freezer. 
George P. Herndon, Tupelo,  Mlss .-Thls Invention has for Its object 

fUrnish an automatic freezer, and consists in a vibrating tub or ves8el con. 
talnlng the sheet metal cream holder between w hIch a space Is formed to 
receIve the Ice, and In the peculiar me�banlsm for Imparting the vIbratory 
movement. 

Improved Teletrrapb Apparatus for Cable Use. 
William Edward Sawyer, Washington, D .  C .-The apparatus Is intended 

as a substitute for those DOW 1n use on marine lines or cables, and is so 
constructed tbat every movement of the needle Is  utilized, so tbat a mes. 
sage requIrIng 136 mo,'ements of the needle with the present In&1rument. 

requires but SI wIth thIs. .j 
Improved Haud Stamp. 

Adolphus G .  Leming, Waldron, Ark . -The upright cylindrIcal casing Is 
rIgIdly connected to the base by a horizontal fiange extension and scr e w l  
A vertical central perforation of t h e  bottom of t h e  casIng corresponds with 
a larger aperture of the base, and gUides the lllaln shaft of the machine In 
Its up and downward motio n .  The casing has a vertical slot which guldea 
the proJecting arm of the sbaft, and has also at Its upper end U·shaped sta. 
tlonary arma . The ends of the arms are reoessed to admit rods which are 
pivoted to them. Band sprIngs are firmly applied to the arms, and ben t In 
such a manner as to act on the rods to force them outward. To the outer 
ends of rods 10 laterally pIvoted the InkIng roller. On the downward mo 
tlon of the sbaft, the InkIng roller passes over the type bed, and then up . 
ward along the InkIng plate, while at the same time the type hed Is stam p .  
I n g  t h e  object. On tbe upward motion of t h e  shaft t h e  Inking roller pa •• ee 
again over the InkIng plate and forward over the type bed.  The InkIng 
roller thus passes twice over the type bed and Inking plate,and Inks, there. 
fore, the fonner more completely than if passing only once, 80 that , couse. 
quently, more uniform Impressions are produced. 

Improved Steam Engine. 
Albert E.  White, St. Paul , Minn.-This Invention consIsts In the mode of 

IntroducIng and exhausting the steam Into and from the cyUnder, whereby 
all valves are dispensed with. A sleeve or Interior cyUnder Is fitted Into 
the outer cylinder, whIch sleeve receIves a Slight rotating mo tion by means 
of cams at each end of the cylinder. actuated by mortises In each end of the 
pIston . ThIs movement of the sleeve serves to cbange the ports at the end 
of each stroke.  There Is a port In each end of the sleeve . By this manner 
of construction lin engine 18 produced without valves . Tbe sleeve, being 
perfectly balanced, ls turned without undue frIction, and the steam Is In. 
troduced and exhausted regularly. 

Improved Fly Trap. 
Dlxwell Lathrop, La Salle, IlI.-l:Ialt Is placed In the box, to which the 

Illes and Insects readily find access . Tbe Inner chamber Is lighted by win. 
dows In Its sides, and the files, Instead of returnIng the way they entere d ,  
fi y  upward, and, finding their escape cut off, and seeing the full light o f  day 
above them, readily pass, through an opening and tube, Into a cup against 
a glass cover, from which they drop Into the liquid In the cup, which kllIs 
them . 

Improved Water Wbeel. 
Charles Redfield, New York clty.-The cylindrical case and open bed 

pIece are connected together, and have a cover. The water wheel shaft has 
two spIral blades carrIed In opposite dIrections around It, attaohed to a 
rotary cylinder, to which are rigidly attached the buckets, so that the buck . 
ets. the shaft , and this cylinder may revolve together. ThIs greatly re o 
lIeves the retarding frIction of the water, that usually strIkes the station. 
ary cylinder In wblch the buckets move,and augrr.ents the velocity or power 
which Is usually generated by a gIven current of water. 

Improved Cauulutr Apparatull for Fruit, etc. 
An drew K. Shriver, Baltimore, Md.-This invention consIsts In a proeta. 

of heating closed cans by steam, the pressure of the heat expanalon from 
the Inside being counterbalanced by the steam pressure on the outside. 

Improved Chlpbreaker for Planinll llIacbiues. 
William C. Margedant, Hamilton, O.-Thls Invention relates to the prea. 

sure bar or chip breaker useli In planIng machines for holding down the 
lumber, 80 that, as nearly as posstble, a uniform surface may be presented 
to the revolving blades of the cutter. 

Improved Cartridge FiIlluK Machlue. 
Lcster A. Beardslee, LIttle Falls, N . Y.-Tbls Invention relates to meana 

whereby sportsmen and others may, w1th conyenience and despatch, load 
the quantity and kind of ammunition preferred Into the ordInary cartridge 
cases which are bought at wholesale or retail for tbat purpose. It con 
slsts In a hollow plunger having a funnel· shaped top, and fi t ted to be 
worked up and down In guIdes by means of a hand lever ; also In a car· 
trldge shell holder whIch Is adjusted upon Its bed Into proper pOSition to 
allow the bollow plunger to enter It by means of a converging groove In 
tbe bed plate of thc machine. The ammunItion, beIng placed In the funnel 
end of the plunger, pasoes therethrough Int" the cllrtrldge shell that I • 
placed beneath It In the shell holder. The plunger not only serves to 
conduct the ammunition to the shell, but also serves to ram down the 
wad. ' , .  

Improved Skate. 
J .  Dwight Kellogg, Jr., Nortbampton, Mass . -Thl. Invention relates to 

means for fastening skates rigidly to the foot In a conventent way, In .. 
short space of time, and so that all tendency to work loose I. removed. 
The Invention consists In attachIng the clamps to two hinged plates that 
support the ball of the foo t ,  and In thereby utilizing the weight of the 
skater to tighten and retaIn the skate In Its true position. It also con · 
slsts In the use of sUdlng clamps that can be readily a<!apted to dUleren t 
sized boot. and sboes. It also consists In avoiding any play of the skate 
on the foot, when both are lifted, by a novel mOde of lock; g the pllltel 
that hold the clalDps. 
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The Oharge for lnsertion under this head is $1 a Line. 

Water Elevator-cheaper than any pump, 
and elevates at auy angle . Address J. Harris Rogers , 
Inventor, Peekskill, N. Y. 

Hoisting, Pumping, and Minin/!, Engines. 
No better built. I. S .  Mundy, Newark. N. J. 

Patent Dish Washer-State Rights for sale. 
Made for six cents . Charles Bartlett, 88 West Exchange 
St ., Proyldence, R. I .  

Patent for Sale-The best Burglarproof 
Door Lock in the world. F. Gyss. 196 Greene St . ,  N. Y. 

R. L. G albreath, California, Moniteau Co., 
Mo., wishes to purchase apparatus for grinding and 
pressing linseed oU. Manufacturers , please address a8 
above, stating cash prices, everythtng complete, and 
capacity. 

Small turning in metals done to order by 
Bendey Brothers, Wolcottvllle , conn . 

Steam Whistles, Valves, and Cocks. Send 
to Bailey, Farrell & Co . ,  Pittsburgh . Pa., for Catalogue. 

10x16 Stationary Engine, New, first cl ass, 
very cheap . I .  S. Mundy, Newark , N. J .  

The best Horse Power for the "\Vork�hop or 
Farm-Machines for Threshing, Cleaning Grain . and 
Sawing Wood. Descriptive circular, price, &c., frec. 
A. W .  Gray & Sons, Middletown, Vt. 

Engine Counters, Thermometers, "Locomo
t ive." " Vacuum," Steam," and ., Edson's Recording 
Gauges," which define the time as well 88 all pressure 
reached, and ring an alarm when danger approa.ches. 
Made and sold at 91 Liberty St ., N. Y.  

Automatic Fan Makers, send circular to 
s .  R. Stew.rt, 51 Peytania St" New Orleans, L" 

Wanted-A Rolling Mill or machine with 
chill rolls about 6 in .  dia . x1� in . long. Address W. H .  
White, Box 773, New York city. 

For Sale-A " Burdict" Bolt heading l\�a
chine , improTed-perfect order-at a low price . Address 
C. E. Hunter, Htnsdale, N. H. 

Patent for Sale -Patent, Knife, Pen amI 
Penholder Combined. Has paid, and will pay. large 
prOfit s .  Address Patentee, Box 142, Hinsdale, N. H .  

To Inventors-I will purchase, or work o n  
an interest or royalty, Borne useful patented alticle 
easlly manufactured ; or will B.ssist in securing patent 
of an article of merit'!- Address, stating particulars, 
L. E. A. Manney, Boston ,  Mass . 

'fhe whole of a new and valuable patent, 
an article of furniture , for sale cheap. H.eed & Co . •  335 
Bruo.dway, New York. 

Heed & Co., 335 Broadway, N. Y., will. buy 
nnd sell first c1ass patents .  
'fhe "Scientific American" Office, New York, 

is titled with the Miniature Electric Telegraph. By 
touching little buttons on the degkS of the managers, 
signals are sent to persons in the various departmen ts 
of the establishment. Cheap and effective . Splendid 
for shops, otllces, dwellings . Works for any distance. 
P:1ce '5. F .  C .  Bcach & Co ., 263 Broadway, New York, 

. ,\fakers. Send for free illustrated Catalogue. 
A Chemist wants a situation aR professor 

or analyst . Address A .  M . ,  Station H, New York . 
The most Perfect Power Hammer-Exclu

sive Right for sale, or built on Royalty. Particulars of 
Samuel Pennock, Kennett Square , Pa. 

Cannon's Patent Dumb Waiter for Dining 
purposes is admirable. Will remain stationary at any 
point, loaded or empty, without being fastoned. Can be 
operated from any floor w1th which it communicates. 
Price, $15 to $80. A. Cannon, Jr., Pougttkeepsie, N .  Y.  

Pattern Letters and Figures, to put on pat
terns of casUngs,all sIzes. H.W.Knight,Seneca Falls,N .Y. 

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

All Fruit-can Tools,I! erracute,Bridgeton,N.J. 
Brown's Coalyard Quarry & Contractor's Ap

paratuB for hotsting and convcying matertals by tron 
cable . W. D. Andrews & ilro . ,  414 Water St., New York. 

For Solid Emery W heels and Machinery, 
send to the Unton Stone Co., BostoD, Mass., for clrcuJar. 

Lathes, Planers, Drills, Milling and Index 
Machines. Geo. S. Lincoln & Co., Hartford, Conn. 

For Solid Wrought-iron Beams, AtC., see ad
vertisement. Address Union Iron MiIls, Pittsburgh ,Pa. , 
for lithograph, etc. 

Temples & Oilcans. Draper, Hopedale, Mass_ 
Hydraulic Presses and Jacks, new ana sec

ond hand. E. Lyon, 470 Grand Street, New York. 
Peck's Patent Drop PresB. For circulars, 

address Milo, Peck & Co., Rew Haven , Conn . 
Small Tools and Gear Wheels for Models_ 

LIst free. Goodnow & Wightman ,28 Cornhlll , Boston,M8. 
The French Files of Limet & Co. are pro

nounced superior to all other brands by all who use 
them . Decided excellence and modera te cost bave made 
tbese goods popular. Homer Foot & Co., Sole Agents 
for America. 20 Platt Street , New York_ 

Mining, Wrecking, Pumping, Drainage, or 
IrrIgating Machinery, for sale or rent. See advertise
ment. Andrew's Patent, inside page. 

Two 50 H. P. Tubular Boilers for Sale (Mil
ler's patent) very lew, if applied tor soon . Will be so d 
separately or together. Complete connections and pump. 
Holske Machine Co., 279 Cherry Street, New York_ 

Lovell's Family Washing Machine, Price 
$5 . A perfect success. Warranted for live years. Agents 
wanted. Address M. N. Lovell, Erie, Pa. 

Buy Boult's Paneling, Moulding, and Dove
ailing Machine. Send for circuJar and sample of work. 
B. C. Mach'y Co . ,  Bat tle Creek, Mich . ,  Box 227. 

Emerson's Patent Inserted 'foothed Saws, 
and Saw Swage . See occasional advertisement on out
side page . Send Postal Card for Circular and Price List. 
Emerson, Ford & Co . ,  Beaver FaUs, Pa. 

Spools, Button Molds, and all small turned 
goods made by H. H. Frary, Jonesville , Vt. 

Wanted-A first class Machine, known 
among Hinge Makers as a Slitting Machine. Address 
Wheeling Hinge Company, Whoeling, W. Va. 

Steam Fire Engines-Philadelphia Hydrau
lic Works, Philadelphia, Pa. 

Bone Mills and Portable Grist Mills.-Send 
for Catalogue to Tully & Wilde. 20 Platt St . ,  New York. 

"\Vaterproof Enameled Papers-all colors
for packing Lard and other oily substances, Chloride of 
LIme. Soda and similar Chemicals, Cartridges, Shoe Lin
ings, Wrapping Soaps, Smoked or Dried Meats, and DIj
slccated Vegetables, Shelf Papers, and all 8Pplicatio�s 
where absorption is to be resisted. Samples on appli
cation. Crump's Label Press, 75 Fulton St .• New yqrk. 

For descriptive circulars, and terms j to 
Agents of new and saleable mechanical novelties,ad�ess 
James H. White, Newark, N. J., Manufacturer of Sb�et 
and Cast Me'al small Wares. 

Price only three dollars-The Tom Thumb 
Electric Telegraph. A compact working Telegraph ap
paratus, for sending messages, making magnets, the 
electric Iigbt, giving alarms, and varions other purposes_ 
Can be pnt in operation by any lad. Includes battery. 
key and wires_ Neatly packed and sent to all parts of 
the world on receipt of price. F .  C. Beach & Co. , 263 
BroadwaY, cor. Warren St.,New York. 

Engines, Boilers, Pumps, Portable Engines 
(new & 2d hand) . I.  H. Shearman, 45 Cortlandt St., N.Y. 

Automatic Wire Rope R R. conveys Coal 
Ore, &c . ,  without Trestle Work . No .  61 llroadway, N .Y 

A. F_ Havens Lights Towns, Factories, Ho
tels, and Dwellings with Gas. 61 Broadway, New York. 

Best Philadelphia Oak Belting and Monitor 
Stitched. C. W. Arny, Manufacturer, SOl & 303 Cherry 
st .• Philadelphia, Pa. Send for circular. 

Pat. Double Eccentric Cornice Brake, m'f'd 
bV Thomas & Robinson, Cinn., O. Send for Circular_ 

Rue's " Little Giant" Injectors, Cheapest 
and Best Boiler Feeder in the market. W. L. Chase & 
Co. , 93. 95, !Il Liberty Street, New York. 

A Superior Printing Telegraph Instrument 
(the Selden Patent) ,for private ana short lines-awarded 
the First Premium (a Silver Medal) at CincInnati Expo
sitton, 1871 . for U Best Telegraph Instrument for private 
use"-is offered for sale by the Jtlercht's M'f'g and Con
.truction Co . •  50 Broad St . ,  New York_ P. 0_ Box 496. 

Woolen and Cotton Machinery of everv de
scription for Sale by Tully & Wilde , 20 Platt St . ,  N: Y. 

Fine Machinery Oils.-W e believe that K H. 
Kellogg's SpIndle, Engine, Signal and Cylinder OilS, 
although costing a little more per gallon. are really the 
most economical for the consumer, for the reason of 
durability and freedom from injury to machinery. If 
parties requiring oils wlIJ mt'ke known the uses for 
whtch they are wanted, he will not only guarantee sat
isfaction, but that the goods shall prove precisely a s  
represented. These oils are n o t  onl:r largely used and 
desen"edly popular throughout the United States, but 
have constdcr�ble demand for export, from foreign 
manufacturers and agents. 

Dean's Steam Pumps, for all purposes ; En
gines, BOilers, Iron and Wood WorkIng Machinery of 
all descriptions. W. L. Chase & Co .• 93, 95, 97 Liberty 
Street. New York. 

Hand Fire Engines, Life and Force Pumps 
f,or fire and all other purposes. Address Rumsey & Co., 
�encca Falls, N. Y . ,  U. S .  A. 

'l'eleg_ Inst's and Elect'l Mach'y-Cheap 
Outllts for Learners . Tbe be8t and cheapest ElectricHo
tel Annunciator-Inst's for Private Lines-Ga8 Lighting 
Apparatus, &c. G. W. Stockly, Scy., Cleveland. Ohio . 

Millstone Dressing Diamond Machines
Simple, ellective, economical and durable, giving uni· 
versal satisfaction. J. Dickinson, 64 Nassan St. , N.Y. 

Protect your Buildings-Fire and Water 
proof ! One coat of Glines' slate roofing paint i8 equal 
to four of any other ; i t  IIlIs up all holes In shingle, felt, 
tin or iron roofs-never cracks nor scales oft· ;  stops all 
leaks, and is only SOc. a gallon ready for use_ Roofs 
examined, painted and warranted. Local Agents want
ed. Send for testimonials . N. Y. Slate Roofing .Co. , 
No. 6 Cedar St . ,  N. Y. 

Parties needing estimates for Machinery 
of any k1nd, call on, or address, W. L. Chase & Co. ,  
93. 95 !Il Liberty Street, New York. 

V. 'f. should send further particulars as to 
the sewing machine motor, and also his name and ad
dre8s .-J .  A. S.will lind directions for tinning sm&ll arti
cles of Iron on p. 378, vol. 29.-W. W. will lind direction. 
fOl soldering all metals on p .  251 , vol. 28.-B. A. H.  will 
lind directions for bunding houses on pp. 52, !!C, vol . 28. 
-R. S. con mold rubber by following the directions on 
p. 283, vol . 29.-C. B .  L . III . can cut glas. bottles by the 
process described on p. S99, vol. 26.-L . N. L. will lind 
that the ellect of the variatIOn of temperature on cast 
iron is discussed on p. 304, vol. 29.-C . L. 111. S. will lind 
a reCipe for making parlor matches on p. 75. vol_ 29 .

C. L. M .  's musical queries are not suited to our columns. 
-M. G. P. will lind directions for making vinegar on p.' 
69, vol. 30. 

J. E. D. says : I have a lot of type met�l 
whIch has passed through the lire . Can I use It as lead 
is used for fastening iron Into stone ? If not. how cap 
it be freed from other material so as to he used for such 
purpose ? A. No doubt you :can use it for the purpo!ie 
you mention ; but It is probably of more value to a typ� 
founder than for any other purpose . 

J. H. P. asks : What transparent varnish 
or other substance can I apply to polished tIn or brass to 
preserve its Inster ? A. Pale lacquer will probably 
serve your purpose . Take 1 gallon methylated spirit, 
5 ozs . shellac, 4 ozs. gum sandarac, 1 oz. gum elem!; mix 
in a. tin :flask, expose to gentle heat for a day or two, 
strain Oil, and add % gallon of spirit to the sediment . 

J. B. says : The edges of the leaves of sev
eT'al of my books have been, as it were. eaten away by 
an insect, or 80me agent that Is as yet invisible . Some 
leaves have been eaten 8S Heep alii ODe Inch and a ba.lf 
from the edge . What do you think the insects are, and 
what means sball I adopt to save my books from de
structlon ? A. The leaves have been torn. There Is 
no tnsect which eats pape"r to such an extent or in such 
a manner as these leaves would indicate. Acids also 
could not have produced it, because more or less of a 
stain would rematn ; and, moreover, acids eat paper in 
such a. way as to leave a square and cleanly cut edge, 
that is, they eat through the entire thickness of the pa
per, while in this CBse the edge is feathery. Moreover, 
only half the thickne,s of the paper (to the depth of )( 
to � inch from the edge) Is taken away, sometimes on 
ODe side, sometimcs on the other. The " invisible agent" 
in this case is some mischievous person .  

F. H. D. asks : L W hat population have 
France and Germany respectively ? A. By the last cell
sus, Germany 88,5 0,000. France 38,000,000. 2. Of what J\8 
tionality was the late Professor Agassiz ?  A. He ..,as 
born in Switzerland. 3. Is there a drink known as mJlm? 
A_ Mum is beer made from wheat malt. and its u.e is 
chielly conllned to Germany, and especially to Bl'Uns
wick. 

S. H. B. asks : I. What is the article ulled 
by glass blowers to prevent glass from burning or sta�-'i 
ing whne beIng heated In the lamp ? A_ The staining i8 
due to the oxide of lead present In the glass, and to pre-I 
vent it a glass free from lead must be used. 2. What arq 
the chemical elements of coal ashes? A. Principall 
silics, alumina. sesquloxlde of Iron, lime, and magnesia 
Sometimes there are al�o found potash, soda, sulphuric 
and phosphoric acIds. 

R E. S. asks : What cltn I use for dipping 
brass to give a darklblue color, also a black? A.We donot 
know of a blue dip for brass, but a blue japanned surface 
is produced a8 follows : Bright Prussian blue or smalts 
should be waShed and ground with one sixth Its weight 
of starch, dried,and tempered with mastic varnish . Lay 
on the brass, and varnish with 5 or 6 coats of : Seed Jac 
2 ozs . ,  gum antm� S ozs. , reduced to coarse powder and 
dissolved in 1 quart alcohol . For black, dip your arti
cles in aquafortis till bright, then in the following till 
black : Hydrochloric acId 12 Ibs . ,  ' sulphate of iron l ib. 
pure white arsenic l ib . Take out, rinie In cold water: 
and lacquer with green lacquer. 

C. H. A. asks : L Can you tell me of some 
books on tbe:distillation of coal tar ? A. " The Manu· 
facture of PhotogeniC or Hydrocarbon 01ls from Coal 
and other BltuminouB Substances," by T. Antisell 
" Treatise on Coal, Petroleum,and other DlstllJed on8,'� 
by A. , Gesner. 2. What al'e the ingredien ts of black 
varnish, used on roofs and outdoor iron work ? A. Two 
Ibs. tar 011, % lb. asphaltum, % lb. pounded rosin . Mix 
hot . in an iron kettle, taking care to prevent ignition . 
Use cold. 3. Will boiling coal tar act on galvanized 
iron ? A. No .  

A. B. L. asks : What is th" diminution in 
bulk of 8now when melted? A .  Freshly fallen snow 
weighs from 5 to 12 1b8 . per cubic foot . As to your IIsh· 
hook question, apply to a dealer. 

G. M. asks : L Are any instruments in ex
istence by whIch we can determine to what extent (if 
any) the light and heat of the sun are of electric origin? 
A. It has been determined that the heat of the sun is 
due to combUstion, and its princIpal source is burning, 
glowing hydrogen gas . 2. Is the all-pervading ether a 
perfect conductor of electricity ? A. Electricity passes 
readily through space deprived of atmospheriC air; and 
if we suppose this space to be 1I1Ied with an impondera
ble ether, we can believe it to be a conductor of elec
tricity. 8 .  Is tbe fact generally known that iron and 
steel possess magnetic polarity, when the force shaping 
them proceeds in a given continuous direction '! For 
instance, most ot the common cut nails, and nearly al1 
iron and steel tools, are magnetic ; the head of the nail 
is the negative or south pole, and the other end is the 
positive or north pole, and so wIth aU toels where the 
machine shaping them operates in a given direction, or 
where the iron or steel is forced through tbe macbine 
in a given continuous direction. A. It is known that 
hammering steel or iron Induces magnetism, and this 
method has been recommended for inducing magnetism 
in steel bars. Sucb magnetism, however, is feeble com
pared with that induced be other highly magnetized 
bars, or by the electric current . 

W. K. asks : Is there any chemical solution 
wIJich will rcnew the color of bronze stencilinl'( upon 
iron ? A. Dissolve the covering of varnish by alcohol or 
spirits of turpentine, and then rub with a strong solu 
tion of oxalic acid ; then dry and revarnish. 

-

C. R asks : In what form is platinum used 
in the nickel plating bath ? A.  The solution used in the 
nickel platIng bath consists of the double sulphate of 
nIckel an,l ammonia, so as to obtain a plating of nickel. 
When platinum is required to be depOSited, the double 
chloride of platinum and potassium, dissolved in a solu
tion of caustic potash, is u8ed as the bath .  

W. L. L. says. : I have a house standing 
nortb and 80uth with addition on north side and chim
ney on east side of addition. When the wind is in the 
northeast, the stove wil1 not draw well j the smoke blows 
down the chImney. What is the best thing that I can 
put on it to prevent this ? A. The most complete rem
cdy would be to rebui ld your chimney wltbin the main 
house, at the center of the. north end, to terminate 
above the ridge of the roof. If you cannot do this, you 
might construct a rectangnlar Ilue of galvanized iron. 
and attach It to the outside of main house at the center 
of north end, to terminate well above the main ridge, 
and constructed and paInted to imitate a chimnev ; the 
side towards the honse should be made double, with an 
air space of two cr three in shes between the sheet8 for 
safety. This pipe or tube could be extended to the ceil
ing of the interior, and the stove pipe conducted to it, 
the tube being also made double below where it enters 
the roof. 

N. J. W. says : It has recently been stated 
that, in the Turkish baths in New York, patients are 
treated with vapor at a temperature of 210' to 260° . 
This statement seemS incredIble in view of the popular 
belief that water bolls at 212°. Can you explain ? A. 
In the Russian bath , where the vapor of water Is em
ployed, the ordinary heat of the bath of vapor is from 
120° to 1400 Fah. Steam at 240° or 2600 would scald or 
burn the skin and would have to be superheated besides. 
In the Turkish bath, however, where bot air Is used, a 
much higher t emperature can be employed on account 
of the rapid evaporation from the surface of the body. 
With moderately dry aIr, a temperature of from 200° to 
270° Fah . has been borne. 

R. J.  P. asks : How is compressed yeast 
made ? A. One mode of preparation is as follows : Pre
viously malted barley and rye are ground up and mixed, 
next put into water at a temperature ot' 65° to 75°; after 
a few hours the saccharine liquid is decanted from the 
dregs, and the cl.ar liquid brought Into a state of fer
mentation by the aid of !ome yeast . The fermentation 
becomes very strong; and by the force of the carbonic 
aclll which is evolved, the yeast globules are carried to 
the surface of the liquid, and, forming a thick scum,are 
removed by a skImmer, then placed on clotb IIlters, 
drained, waShed with a little di8tllled water, and next 
pressed into any desired shape by means of hydraulic 
pressure, and covered with a strong and wel1 woven can· 
,·as. It ke.ps from eight to fourteen days, according to 
the season, and is excel1ent. 

W. L. T.  asks : 1. How much wire will it 
take to make a heUx for magnetizing steel bars 6 inches 
long ? How long should the coil be and of what diame_ 
ter ? A. A helix an inch in inside diameter, and made 
out of 20 feet of copper wire, wlll answer. 2. What 
should be the size of the cups for " Grove battery, and 
how.many cups should I need ? A. Use from two to six 
cups of six inches diameter and 8 inches hight, accord
ing to the rapidity and amount of charge desired. 

L. A. G. says : 1. What is the meltir.g point 
of platinum ? A. It is above 4 ,000° Fah. How much 
has not been certainly determIned. 2. What Is the great
est artillclal cold which can be made ? A. By mixing 
liquId nitrous oxIde wiih blsulphlde of carbon, and 
placing the bath in a vacuum. The lowest temperature 
thus obtained is -220' Fah. 3. Is there any difference 
between a square foot and a foot square ? A. No. 

G. B. asks : Is the difference between soft 
brass and spring brass (sbeet and wire) a difference of 
composition or of manufacture ? A. A dillerence of 
composItion, principally. 

G. E. S. asks : Will a body projected verti
I\lIy upward into the air return to the earth with as 

. lIreat a velocIty as it had oll ieavingthe .'Ilth ? A. No, 

B. G. asks : How is chloride of calcium pre-. 
pared ? I have tried to dissolve chalk in muriatic acid 
but could not succeed. A. There must have been some : 
thing wrong In the acid you employed. Powdered chalk 
is added to muriatic acid uDtil the ellervescence entire
ly ceases. The liquid thus obtained, which is a solution 
of c!Jloride of calcium, yields the solid body on evapo
ration. 

A. M. Y_ asks : 1 .  What is the acknowl 
edged opinion as t o  the comparattve merits o f  v�f!8els 
with turrets, such as the �lonarcb , compared to tht� 
class of the Hercules ? Does the; fact of the CaptaIn 
turning out a failure alter the high opinion previously 
held of such a system of construction ? A. Opiniolls 
aro about evenly divided on these pOints . 2 .  What yeo
scI do you consider represents the type upon which a l 1  
modern improvements have been succcBsfvcJy applied ? 
A .  The ark. 

J. C. asks : Of 
'
what horse power will ar 

engine of the following dImensions be : Cylinder 1 ·  
Inches i n  dtameter, stroke 2l tnches, steam 6 0  l b s .  Pff'R£ 
ure , and cut-off at half stroke, running at 90 revoluti On(: 
a minute ? A. Multiply the mean effective preE!sure per 
square inch (probably between 4U and 45 pound,) h y  
the area of the piston in sq uare inchcs (7S'54 ) ,  an l l  by 
the piston speed in feet per minute (2 10) , and divide the 
product by 33,000. 

T. S.  P. asks : 1. Will It gun scatter as mnch 
with a bore larger at the muzzle than a t  the  br£'ech ? A .  
Yes. 2 .  What kind of oil is the best to oi l gun stocks 
with ? A. 01i,'6 oil. 3 .  How many cells are there in 
the battery of the miniature telegraph ? A. One. I .  
Has i t  a recording apparatus with it ? A .  No. 

E. C. C. asks : 1 .  Will there be any advan
tage in the appl1cation of a continuous stroke ot a 
steam engine ttl the face of a cogged wheel or wheels , 
� feet in diameter, Instead of using a 12 i l l�h crank, ap 
plying the power at the most available point ? I t  
requires three strvkes of a twenty-four inch engine to  
perform one revolution of the wheel or wheels ; it  only 
requires two strokes with the crank. I use a E!clf'llct1ug' 
or double clutch for regulating the movements. A .  We 
do not think that any advantage wi l l  be derived from 
this arrangement. 2. I claim to be the projector of an 
invention lately sent to the Patent Office by ccrtain par· 
ties in this Vicinity, to one of whom I confidentially d i ·  
vuJged my  device, making tt s o  plain as t o  enlJ.ble him 
and his partners to contrive an exact model of i t .  which 
they dId without my knowledge. He admits that I to l<1 
him of it. but claims to I\ave conceived the idea long 
before, the contrary of which I thInk I am able to sus
tain. How shall I proceed ? A. Make application for 
a patent, and produce your proofs of priority of inven
tion. 

C. E. M. says : A contends that it would he 
simply impossible for modern brains and app1iancrs to 
move a 40 foot cube of granite 10 feet in any l imited 
time, and that i t  never has been done except by the an · 
cients. B. think8 that there is nothing impossible i n  
accomplishtng t h e  work in a comparatively sbort time . 
Has anything of the kind ever been done ? A. A 40  
foot cube of granite would weigh 10,500 tuns. nearly 
Modern appliances WOUld, we think, be found equD I  
to the task of moving such a weight. Perhaps one of 
the most recent jobs of the sort was the movement 01 
the Great Eastern steamer, from shore into the wa1 cr , 
at the time of her launch , a distance of 1 5 0  feet .  Th Is 
was done by means of hydraulic rams. The weight of 
the hull was between 7,000 and 8,000 tuns. 

S- W. W. asks : 1 .  If the size of the second 
cyltnder in a compound engtne could be changed at 
will, wouldit be the same as a variablc cut-oft' in other 
engines, and would it be any advantage ? A. \Vc do n o t  
think there would be any advantage. 2 .  What advan · 
tages would a rotary engine have over other kinds, P 1'(\ ·  
vided it could be as well packed ? A. Cheapness , l igb t  
ness, compactness . 

J. H. D. asks : Can an office 10 feet x 20 fed 
be sutllctently warmed by the exhaust from a 10 hone 
engine, Situated about leO feet distant, the pipe to pass 
underground ? A. Yes. 2. How large a conducting 
pipe would be required, and of what metal should It be 
mad. ? A. Iron pipe, 1)( inches in diameter. 

J. M. asks : What size is necessary for the 
square bar of iron to make a speCified size of haH round 
iron. A. Make the side of the square bar 0 ' 6266. of thc 
diameter of the half round piece. 

V. C. says : I am running four stationary 
bailers all connected together, and I am trouble,l with 
the scale gathering over the bridge wall and causing  
the boHers to  burn . What is the cause and how can I 
prevent it ? The boilers are level, and I have them 
cleaned every two weeks. A. Probably it will be neces
sary foT you to change the feed water, or use some scale 
preventive. It ts dtfllcult, however, . to give a defimte 
opinIon without knowing more of the case . It I s  qUIte 
common for scaJe to form on the crown sheet of a boll· 
er, when the circulation is bad in that part . This can 
sometimes be remedied by changing the position of the 
feed pipe, and arrangIng an internal pipe so as to cause 
a cIrculation of the water. 

C. F. S. asks : Does the principle that 
wheels, chaine. beams, cranes,and other iron structures 
(after being long subjected to blows or to distinct jar· 
ring of any kind) at length break without adequate 
c .. use, hold true in regard to the wire cables of ED.pen
slon bridges ? If so, ought no� the cables to be renewed 
every few years ? A. Engineers are divided in opinion 
on thIs matter, but many think that a  possibility of such 
action is a serious objection to suspension bridges . 

G. E. C. asks : Can small articles punched 
out of common scrap Un be slIver p1ated :' 'Yhat is thc 
best process? Will it be necessary to re- tin the pieccs in 
order to have the edges plated ? A. It would be difficult 
to silver them wel l without IIr8t giving them a layer of 
copper lly means of the battery, and a bath of sulpbate 
of copper. Then a bath is used, consisting of two parta 
of cyanide of stiver and two parts of cyanide of potas · 
sium dissolved in 250 parts of water. 

A. H. asks : After ice is formed, pprhapH to 
some feet in thickness, does a vapor pass from the water 
through the ice, and congeal on the top of it, or Is the 
thtckness of the tce tncreased by the water freezing un
derit ? A. In sttll water, as in ponds, la.kes, and rivers 
generally, ice having formed on the surtace, its thick · 
ness increases according to tbe intensIty and dUratton 
of the cold from the surface downward, by the cold lay
er of ice above abstracting the heat from the water be
low. the ice formed being reduced below the freezing 
point be the cold exterior atmosphere, and acting l ik. 
any other solid. 

A. L. K. asks : 1. What is the hAst treatise 
on prehtstoric nations ? A. Lyell's '� Antiquity of Man" 
also " The Stone Age, Past and Present," by E .  B .  Tay· 
lor, and No. 9 0f Estes & Lauriat's " Half Hour Recre· 
ations ln Popular Science." 2 _  Is there a treatise on 
the mound builders !eparately ? A .  We kpow of p O L e  
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L. P. S. says : In a factory a t inch pipe was 
placed against the wall. and abuve a tank In whfch acids 
were kept for dipping the bronze work . The pipe was 
coverej with the finer portlons of the boxwood sawdust 
used for drying the work after being dipped. On reo 
moving Borne woodwork, I found the dust on the pipe at 
a bright red heat. I questioned the workmen to ascer· 
tain whe ther there had been a lamp or fire in any form 
used there, and found there had been nothing of the 
kind ; but the men had found fire there before . I then 
brushed the burning dust from the pipe, and lioon after, 
on a blow being struck on the woodwork,more dust fell; 
aud lodging on the pipe. It Ignited Immediately and be· 
came Incandescent. I thought that perhaps the fumes 
of the acids afIected this dust and converted It Into 
xylotdtn ,  but the very slow combustion rather pre
c ludes such a theory. The gages at the time alluded to 
t ndicated between 60 and 65 lbs . pressure , and the 
s t eam must have pa.sed through 20 or SO feet of pipe af· 
tcr leavlng the boiler. A. The suPPOSltlOIl that there 
was a gradual conversion of, the Woody fiber into nitro
cellulose, by the continued action of the acid fumes, UU
der the circumstances narrated, is a conjecture both in� 
gcniollB und probable. 

C. Y.-Your boat seems to be well propor· 
tioned. Your engine should make from 250 to SOO revo� 
lutlons per minute. giving a speed of from 8 to 10 miles 
an hour. 

G. B. M. asks : 1 .  How can oxygen gas be 
generated, and can it be kept for inhalation ? A. There 
are several methods of preparing oxygen. The safest 
way for an amateur is to heat good commercial binox
ide of manganese to redness in an Iron retort. 2. Is 
there any way to produce alld keep up a succession of 
pleetrlcal sparKS ? A .  A good electrical machine will 
gtve a. succession of sparks to the knuckle or a metallic 
object held near the prime conductor, se long as the 
pl"te or cylinder Is kept In motion . 3 .  How Is aqua am· 
monla made ? A. Un the small scale by heating a mix· 
t ure of sal ammoniac and lime and receiving the gas in
to col<l water. 4. What Is carbolic aci d ?  Is It polson. 
uus ? A. Carbolic I. made from coal tar and Is polson· 
ous. Its chemical formula Is C 1 .II.o.no. 

A. S. asks : In testing milk, what is the 
relative proportion of cream and milk ? If 1 pour 5 
inches of milk Into a test tube and let it remain In a 
moderately warm 4f)lace till the cream all rises to the 
toP. how thick ought the cream to be ? Frr>m the thick. 
ness of cream jn a watered sample of mnk, how am I to 
uraw correct conclusions as to the amount of water 
a<i (led by the milkman who sells It ? A. The thickness 
vf the cream WORld depend somewhat on the, length of 
t ime the mllk had stood in the milkman's can, and 
whether it was takcn from the top or bottom of the can, 
al30 on the diet of the cattle and the condition when 
yielded. You must determine the thickness of cream 
from milk you know to be good, and then compare with 
the unknown sa.mple . No rule expressed in fractlone 
of Ull jnch can bc given. 

J. P. H. asks : If a siphon whose vertex is 
5 0  feet above the levcl of a reservoir be closed at each 
arm with a stopcock, and. both branches be then fill ed 
wi th water at Its vertex. after which It be made airtight 
nud both ends be opened, will the water tlow through 
the siphon, or will the formation of a vacuum be made 
of I t. vertex ? A. The siphon will not work. 

G. R. J. says : 1 . 'W hen a light is applied to 
n. perforllted cork in a bottle containmg oxygen and hy� 
c.lrogen gasf'S ,  an eXl>loslon takes place. driving the cork 
with great force out of the bottle. When the two gases 
form water, Is there not a vacnum in the bottle ? A. I I 
no air be allowed to enter after the explosion, a partial 
vacuum will be left. 2 .  If a vacuum Is produced In the 
bot tle, wby does not the external air force the cork in ? 
A. It WOUld . If the cork could be prevenledfrom blow· 
Ing out. 8. What forces the cork out ? A. The great 
expansion of the gases. due to the heat generated from 
chemical combination of the hydrogen and oxygen. I 

H. C .• H. E. W. and others : You need enter· 
tain no doubt as to the po,slbllIty of making sugar an\! 
strup from aa wdust ,rag8,and paper. In order to effect thf� 
cha.nge . shreds of Unen, paper, or sawdust are submitted 
to the action of strong sulphuric acid In the cold. After 
a certaIn time the acid Is diluted with water and boiled 
for some hOUfS, and the free acid :ftnally noutralized 
w ith chalk . The fiue Is then filtered. evaporated to a 
strup, and set aside to crystaltze. Sugar sirup Is now 
made on the la.rge scale in Europe from starch and dl. 
lute sulphuric acid . But this chemical sugar Is glucose; 
It is not so sweet, nor does it crystal1ze so readily as the 
sweet naturai cane sugar. Nevertheless i t  Is imported 
tnto this country and used more extensively perhaps 
than many suppose. But If It be properly made and pu· 
rlfied, there need be no alarm in using It, a8 f t Is ident1� 
csl ln composition with the sweet prinCiple of frnlts . 
Chemists have not yet discovered how to manufacture 
cane sugar artifiCially. A cheap process that would con
vert grape sugar or glucose, which we have been con
sicir.-ring, into cane sugar would be of great value . 
There i, little doubt that considerable quantities of ar· 
t lficlal glucose or grape sugar are used In the shape of 
slrup .elther alone or mixed wlth natural .lrup. The da,k 
stain sometimes seen Is caused by Iroll, which may have 
ariscn in the manufacture. The correspondent who 
speaks of feeding a decoction of muriatic acid and old 
rag' to his ciftldren I"'nder a misapprehension. N o  
muriatic acid is used; and If  old rags are employed, they 
are no longer rags when converted Into sugar 

K C. H. asks : 1. Which has the greatest 
driving power, a. balancc whe�1 3 feet in diameter or one 
4 feet In diameter. the weight being the same In each 
wheel ? A. Precisely alike. other thlDgs being the 
same . 2 .  Did the trilobite have feet or leg' ? A. No 
traces of lfa.bs have been discovered. 3 .  How are cod 
t1sh and cocoa nuts desiccated ?  A. The water i8 ex� 
ha.usted from them, and they are then pressed. 

C. says : Will carbonic acid gas completely 
extinguish fire when it exists at a dead red heat, or are 
1 ts virtues confined simply to a blaze ? A. We once 
tried some experiments with carbonic acid gas as a fire 
extlngnlsher wI th the following results : The gas used 
was compressed in an iron reservoir, to from 200 to 300 
Ibs. per square inch , so that a stream of gas of any de
.Ired force could be obtained. When a current of car. 
bonlc acid gas was directed upon burning shavlLgs at 
the bo ttom of a barrel. the fiame was Instantly extln. 
gulshed. but was rekindled after a few minutes. The 
shavings had been satnrated with kerosene and allowed 
to burn some time before applying the ga. . A series 01 
experiments In this way showed that carbonic acid g.s 
will Instantly extinguish lIame. When the shavlqgs 
had become a mass of incandescent fuel, the gas,dire,t
ed against It. destroyed combustion at the surface. b,}j; 
tt, e Interior heat of the mass soon rekindled the black. 
ened surface. The interior fire :and heat were not re .. 
moved. though an atmosphere of carbonic acid lay 
above the fuel for some time. When a strong current 
of gas under high pre,sure was directed upon fiame at 

distance of 5 0r 6 feet. the etlect was 108t. the fuel bnrn· 
Ing more fiercely than before. from the fact of the 
stream of gas .preadlng and carrying with It so mnch 
oxygen from the air. 

R. S. asks : 1 . What will force the beard to 
grow ? A. Nature and time are tlte most powerful aux· 
llIarles. Frequent shaving seems to stlmnlate the 
growth to some extent . 2. How call I make nitrate of 
ammonia ? A. Saturate nitric acid diluted with three 
or four times Its weight of water with sesqulcarbonate 
of ammonia. evaporate by a gentle heat and crystallize . 
When not required crystalllzed.the salt Is evaporated to 
dryness at �12° Fah . ;  and the heat being then carefully 
raised to about 2500 Fah . •  the melted salt I, poured upon 
a polished .Iab of Iron or stone. and when sol1dlfied tao 
ken up and put Into bottles. 3. How can I make Greek 
fire ? A. The ancient Greek fire was a compound of sui · 
phur. bitumen. and pitch. The name has also been 
given to substances that will Igni te on the surface of or 
under water. If a glass bottle containing benzole and 
a small piece of potassium be broken on the surface 
of water. the benzole will take fire . 4. How can I com
bine phosphorus and chlorate of potash ? A. The phos· 
phorus lsmade Into an emulSion with warm glue or gum 
and the fine chlorate afterwards Incorporated by stir· 
ring. 5. What danger Is there lin making phosphide of 
calcium ? A. Phosphorus requires to be handled with 
great caution, therefore there is danger in inexperi
enced hands In experJmentlngwlth It .owlng to Its ready 
InfiammabllIty. 6. How can I make a cheap galvanic 
battery ? A. Insulate a cylinder of zinc In a copper ves· 
sel containing a solution of sulphate of copper. The 
zinc Is one pole and the copper the other. 7. Howcan I 
make from 5 to 101bs. of Ice at one time at a cost of 
from " to 1 cent per lb . ?( A. Small machines are made 
In France for this purp9se. lnvented. by Carr�. 

W. H. S. asks : 1. At what cut·off does an 
engine give the most power ? A .  At full stroke. 2 .  
Wblch gives the most power. a short or a lang stroke 
engine, both Wiling the same amount of steam? A. 
Theoretically both give the same. with similar piston 
speed. 3. How do engineers tell how large to make 
steam pipes ? A. There are definite rules. depending 
upon piston speed, length, and form ot c::>nnection,etc . 
4. If I have a column of water above a boiler and the 
weight of water is greater than the pressure of steam, 
will the steam escape up through the water ? A. Yes. 
If there Is no valve between . 

T. C. O'B. asks : How can a straight avenue 
of fifteen yards wide and two hundred yards long best 
be lighted up brightly ? We have tried some glass reo 
flectors. but they are entirely Inadequate . Would a lens 
of the Fresnel kind answer tke purpose ? What Is tbe 
best manner to adjust a lens ? We have gas on the 
premises. A. The best lens will be of little use. If you 
do not have a good llght . By forcing air Into the flame 
of your gas. and directing the jet upon chalk. you can 
obtain quite a brllllant light . 

M. E. D. says, in reply to our correspondents 
who asked as to washing fiannels : Take soft water, 8S 
warm as you can bear your hands in. Make a strong 
snds. well blued. In washing fine lIannels. wet but one 
piece at a time ; soap the dirty spots and rub with the 
hands, as washboards full the flannels. When half clean , 
add three times as much blue as for cotton clothe •. Use 
plenty of soap. When cllian. have ready a rinse of the 
same temperature as the suds, rinse well, wring tlgl..t , 
shake briskly for a few minutes. hang out ln a gentle 
breeze . When nearly dry. roll smooth and tight for an 
hour or two . Press with a moderately hot Iron. If em· 
broidered. press on the wrong side. Flannels washed 
In this way will look white and clean when worn out. 
and the quality will look better than when new. 

L. M. R. says, in answer to J. B. V., who 
asks how he may remove green moss from his brown 
stone stoop : Carbolic acid will eflectually accomplish 
It. A solution containing one per cent of the acid In 
water should be applied to the plants. which will kill 
them. although It will not alter their appearance. Af· 
ter a few hours they may be washed olf clean from the 
brick or stone. 
' .  C. W. Y. says, in reply to F. O. C. H., who 
asked as to patcblng a bOiler : Take olf all warped aud 
twisted parts of the boiler plate ; have your patch large 
enough to cover the hole nicely. then bolt It on firmly 
with boiler bolts. bevel the patch on the outer corner. 
or. In other words, thin the patch ; then. with a calking 
tool. upset the Iron all aronnd the patch close to the 
boller. This. If properly done. will make a p erfectly 
water and steam tight joint without cement of any 
kInd. I have calked llP leaky rivets In boilers with a 
calking tool. so that they were tight under any press · 
ure . 

A. W. W. says : C. W. B. asks, on p. 202, if 
there Is any better way to make a house warmer tban 
the usual weatherboardlnll' and pla,terlng. except to 
fill In with brick between the boarding and plastering : 
Let me give him my Ideas ef how a frame house ,hould 
be built. After the frame Is uP. cover the outside with 
rough one inch boards , then put on a covering of tar 
rOOfing felt (Which will not cost ovel' twelve or fifteen 
dollars for a medium sized house) and put the clap. 
boards on top of tl:at .  then go Inside and lay a course 
of brick on the underpinnIng up to a level with the top 
of the sills ; this will make the cellar much warmer . 
now take some strips about one inch square and Ba� 
them olf to a length of the distance between the studs. 
nail them on to the outside boarding between the studs. 
lath on to them. letting the lath run up and down. then 
put on a good thick rough coat of plaster ; then lath 
and plaster the Inner wall a' nsual. The plastering be· 
tween the ,tnds will only add a trifle to the cost of the 
bouse. probahly not more than 60 or 75 dollar. to a me· 
dlum sized house. The roomi w1l1 be very much warm
er ln winter and cooler In summer. and the walls will al
ways be dry, for the wind, frost, or dampness will never 
get beyond the first coat of plaster. 

J. H. W. says, in answer to M. V. D.'s ques· 
tlon as t9 condensation : I will say that a worm Heet 
In diameter. e coils deep. and 2" Inches diameter of 
pipe. If kept cool by a continuous stream of cold water. 
will condense easily 2.000 gallons of preof spirit per day. 
A worm of " Inch pipe and coiled 1 foot ln diameter. 8 
coils deep. will condense 1)( gallons proof spirit per 
hour. If the coil of pipe or worm Is kept cool as above 
stated. This would make the latter con(lenser (worm) 
24 feet long ; the former one wonld be 96 feet. 

H. W. G. replies to W. P. S.  P.'R query as 
to the area visible from an elevation of 400 feet : The 
hlght you mention gives a range of 20·25 miles all around 
giving a ,urface of. In round numbers, 1 .2&:1 square 
miles. 

H. W. G. replies to R. R. D.'s q aery as to 
the sinking of the 1 .000 feet tower :  A sinking of ;l( Inch 
on one side would throw It ont of perpendicular 4 ' 90  
Inches at top . Settllng ;l( Inch on one s ide and raising 
;l( on the other would tbrow It 9'98 IBches away at top. 

G. W. says, in answer to C. W. B.,  who 
asked for a cheap and efllclent method of building a 
house. which will make It warmer and drier than any 
other plan III u,e : Put the studs one foot apart. and 
board perpendicularly (outside and Inside) with 1� Inch 
stock boards. making the joints on the center of the 
studs . Then put siding or battens on the outside. and 
fur with lath over the cracks on the Illslde. before lath· 
Ing and plastering. Blocks should be nailed between 
the studs on a level with the chamber floor to prevent 
the upward e.cape of warm air, and It Is better If a 
course of bricks Is laid on these before the Inside 
sheathing Is put on. A tall house should neyer b e  bat 
tened. for It will make I t  look out of proportion ; for a 
simnar reason, a low house appear. better with perpen� 
dlcular battens. 

M. G. P. asks : How can I render a pair of 
buckskin gauntlets Impervious to water ?-A. D. asks : 
How can I prepare gelatin for molds to cast plaster of 
Paris undercut work ?-A . .ll . asks for a formula for ob
taining the force of the wind at dllferent velocltle,.
F .  H. S. asks : Of what metal can I make rivet' for 
leatber. which can be coa ted with a black color ?-C .L. 
C .  asks : How can I make a cheap barometer or instru
ment of any kind to foretell a storm by pressure ? U I 
think those fnlluenced by moisture are worthless, as of� 
ten a damp night will change them as much 8S a storm." 

COMMUNICATIONS RECEIVED. 

The Editor of the SCIENTIFIC AMERICAN 
acknowledges, with much pleasure, the re 
ceipt of original papers and contributions 
upon the following subjects : 

On the Regulation of Patent J\fonopoJieR. 
By G. H. K. 

On a Mathematical Problem. By H. M. 
On Polishing a Parabolic Mirror. By W.B.C. 
On Reclaiming the Colorado Desert. By 

R. d'H. 
On Steam Engines and 'f urbine Wheels. 

By J. H. 
On Drying Lumber by Steam. By H. G. B. 

Also enquiries and answers from the follow · 
ing : 

A. W. M.-F. G. H . -F. R.-E.B . W . -C .  J. T .-N.A . W . 

-J . P. F. 
Correspondents In different parts of the country ask : 

Who makes milking apparatns ? Who sells leather 
sj)Uttlng machlnes ? Makers of the above articles wlll 
probably promote their Interests by advertising. IB reo 
ply t in the SCIENTIFIO AMERICAN. 

Several correspondents request U5 to publish replies 
to their enquiries about the patentab1l1ty of their In· 
ventions, etc. Such enquiries will only be answered by 
letter, and the parties should giye their addresses. 

Correspondents who write to ask the address of certain 
manufacturers, or where specUled articles are to be had , 
also tho'e havlllg goods for sale. or who w�nt to find 
pa'rtnetlil, shonld Bend with.. their communications an 
amount sufllclent to cover the cost of publication under 
the head of " Business and Personal,." which is apec131ly 
devoted to such enquiries. 

[OFFICIAL.] 

Index of Inventions 
FOR WHICH 

Letters Patent of the United State. 
WERE GRANTED IN THE WEEK ENDING 

March 24, 1874, 
AND EACH BEARING THAT nATE. 

[Those marked (r) are rel.suedpatents . ]  

Aerial steering and propelling. C .  B .  WainwrIght 149.012 
Alarm. burglar. B. Fischer . . . . . . . . . . . . . . . . . . . .. . . . . . 148.948 
Alarm. burglar. J. H. Thorp .... . ... . . . . . .. . . . . . ... . . 149.001 

Alarm telegraph. fire. J. F .  Kirby . . . ..... . .... ... . .  148.833 
Axle Clips. die for forging. Clapp et al . . . . . .. . . . . . . 1-18.972 
Bale band and buckle. F .  M. Logue .... . . . .... . . ... 149.890 
Bedstead . wardrobe. E. E. Everitt . . . . . . . .. . . .. . . . . 148.940 
Beehive. Armstrong & Gillet . . . . . .. . . .... . ..... . . . . 148.914 
Belt tightener. W. B. Cleves .. . . . . . .. . . . . .. . . .. .. . .. 148.808 
Blower. fan. G. C. Hawkln . . . . . . . . . . . . . . . . ..... . .. . 148.951 
Bolt and rod cutter. J .  G. Hirzel .. ... .. . . .. . . . .. . . .  H8.954 
Boiler regnlator. feed. M. S. Vosburgh . . . . . . . . . . .  149.01 1 
BOilers, etc . ,  covering, C. M. O'Hara ....••. .. . • . . .. 148,972 
Boot screw·nlpplng device. C. Tyson . . . .. . . .. .... 149.010 
Boots. mannfacture of. S .  S. Hall ..... .. . . .... . . . . . 148.9 1 8 
Boots, screwing uppers , C .  Tyson . . .  149,007,149 ,003,149,009 
Bottle for perfumery. etc . •  Whiting et at . . . . . . . . . . .  149.018 

Bottle. perfume. W. D. Whiting . . . . . . . . . .. . . . . . . . . . 149.017 
Bottles. capsuling. J. Pater.on . . . . . . . . . . . . . . . . . . . . . 143.976 
Bottles, etc., capsuling, J. Paterson •••......... . . . 148,977 
Brick machine. P. Harnlst . ... . . . . ... . . . . ... .. .. . . . .  148 .33� 
Brick machine. G. E .  Noye . . . . .... .. . .. . . . . .... . . . .  I48.971 
Bronzing compound, A. Towna . . . . .. . . .. . . .. . .... . 149,004 
Burner. gas. J. R. Wlgham . .. ... . . . . ... . . . . . . . . . .. . 148.909 
Buttons. threading. W. F. Brenenstuhl . . . .. .. . . . .  148.805 
Canal boats, construction of, N. Jackson .. . ... .. 148,957 
Car brake, J. Grove ...•..... . . . . ..•.........•••..•.. 148,820 
Car coupling. Condon & Clem . . . . . . . . . . . . . . . . . . . . . . H8.934 
Car coupllng. D. P. Dow . . . . . . . . . . . . . . . . . . . . . . . . . . . .  148.813 
Car conpIlng. D. B. Reed . .. .. ... . .. ..... . ... .. . . . . 148.847 
Car for single track railways. T. M. Rankin . . . . .  148.846 
Car. railway. G. H. Howard . . .. . .. . . . . . . .. . . .. .... . .  148.825 
Car replacer, A. Kissen . . .. .. ... .. .. . .... . . . . . . . . .. . .  148,834 
Car. ,afety. S. W. Emery . . . . . .. . . . . . . .. .. ... . . . .. . . . 148.815 
Car spring. C. T. Schoen .. .. . ... . . . . . ... . . ... . .. . . .  148.991 
Ca ... bending links for. G. H. Weaver . . . .. .. . . . . 149.016 
Carriage clip blank die. Clapp & Van Patten . . . . . 148.873 
Carriage tiP. chlldren·s. H. W. Warner . . . . . . . . . . . .  149.014 
Churn. Brown & Ros . ... .. . . . . . . . . . . . . . . . .. .. . . . .. . . 148.922 
Clod crusher, H. Feenders . . .. . .. . . . . . . .. . . . . . . . ... . .  148,879 
Coach pad. P. Burns . . . . . .... .. . . . . . ... . . . . . . . .. . . .. . 148.925 
Cock. stoP. G. R. Moore . . . . . . . . . . . . . . . . . . . . . . . .. .. . . 148.969 
Coffee roaster, A. B. Jones .. . . . . . . . . . . . . . .. . . . . . . .  148,832 
Cooler, water, S. J . Chapman . • •.•.•....•...•.... . .  148,928 
Cotton cleaner. T. Taylor . . . . . . . .. . .. . . . . . . . .. .. . . . 148.9:12 
Coupling and elbow. union. T. J. Tra)p . . . . . . . . .  149.005 

Cultivator. W. D. MllIer . .. . . . . .. . . .. .. .. . . . . . . .. . . . 148.839 
Cutlery handle. Seaver & Milligan ... .. . . . . . . . . . .. 148.900 
Dental drill and lathe, W. G. A. Bonwill . . . . . . . . . 148.920 
Ditching machine. B. J. C .  Howe . . . . . . . . . . . . . . . . . 148.955 
Dolls. hands and feet 10r. J. Lacmann . . .. . . . .... . 148.835 
Dovetailing machine, W. F. Moody . . . . . . . . . . .. . .  148.840 
Dovetailing machine. J. M. Seymour . . . . . . . . .. . . . 148.855 
Drawer pull. J. C. McClellan . . ... .. . . . . . . . . . . . . . . . 14S.898 
Drill. grain. W. Wustholf . . . . . . .. . . . . . . . . . . . . . . . . . 148.906 
Drill. rock. J. A. Beamlsdarfer . . . . . . . . . . . . . . . . . . . 148.917 
DrillIng machine. rock. Br.!Jdon et al . . . . . . .. . . .. . . 148.924 

Drilling maChine. valve. J. B. Waring . ... . . ...... 149.013 
Ear ring, G. D. Stevens . . . . ......••...•...•........ . 148,996 

Eaves trough hanger. J. F. and L.  Hess . . . . . . . . . .  148.952 
Eggs. apparatus for cooking. H. Fowler .. ....... 148.817 
Elevator .J .  Bernhard .... . . . . . ... . . .. . ... .. ..... . . . . 1 48.802 
Engines, reversing gear for, B. Chambers . . . . . . . .  148,807 
Equalizer. draft.A. March .. . .... . . . . . . . . . . .... . . . . .  H8.837 
Faucet and air vent combined. J. Hellbronn . . . . . .  1-18.823 
�'aucet bush. G. S. Collts . . . . . . . .... .. . . .. .. . .. . . . . .  148.810 

Fire brick. J. D. Jones . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  148.887 
Fire place . A. E. Smenner! . . ... . . . . . . . . . . . .. .. . . . . 148.993 

Furnace grate, 'V. Brown . . . . . . . . . . . . . . . . . . . . . . . . . .  1.18,923 
Furnace. steam bOiler. W. H. Phelon ....... . . . . . . 148.981 
Furnace, straw burning, Head et aZ . . . . . . . . . . .... . .  148,B:.t2 
Game apparatus. H. C. Grlflln . . . .. . . . . . . . .. . .. . . . . . H8.881 
Game board. J. D. Spang . . .... . . . . . . . . . . . . . . . . .. . . . H 8 .995 
Gas check. gravitating. P. KeJler . . . . . . . . .... . . .. .  1 48 .962 
Gas retort charger, P. Munzinger . .• .. . .... . • ..... . 148,841 
Gear wheel patterns, making, J. L. Hewes . . . . . . .  148,884 
Glass mold. S. G. Swain .. . ... . . . . . .. . . . .. . . . . . ... .. 1<8.859 
Governor, 1\1 . Andrade . . . ..•.....•. ............••.. 148,913 
Grain dryer, Coe & Holmes . ..... . . . . ..... .. . . . ... . 148,931 
Grain dryer. P. B. Hunt . .. .... ... . . . . . . . . . . . . . . . . . . . U8.886 
Grate for fuel magazines, G. S. Horn . . . . . . . . . . . . 148,885 
Hammer. drop. L. L. Whitlock . . . ... . . . . . .... . . . .. 148.867 
Harness maker's clamp, J. Smith ..••...•....•.... 148,901 
Harvester rake. T. G. Glover . . . . . . . .. .. . . . . .. . . . . .  148.947 
Heating drum. G. H. Pedlar . . . . . . . . . . . . . . . . . . . . . . . .  148.978 
Heating dwellings. J. J. Johnston ... . . . . . . . . . . . . . 148.831 
Hinge. G.  Doane . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  148.93 9 
Htnge for doors , sprIng, J. Peyer . . . . . . . . .  148.979, 148,9 80 
Hoeing attachment. H. N. Prout . . . . . . . . . . . . . . . . . .  148.845 
Hook and clevis, W. Wa.rne ..... .••............. . . . . 148,905 
Hook. trolling. M. V. B. Cahoon . . . . . . . . . . . . . . . . . . .  148.926 
Horseshoes, manufacture of, R. Austin ...... . . . . • 148,�lG 
InJicator, statton, G. A .  Brown . . . . . . . . . . . . . . . . . . .  148,871 
Indicator, train, J. 11. Parsons . . . . . . . . . . . . . . . . . . . .  US,8-H 
Inkstand. C .  W. Belts . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  148.804 
Inkstand, A. Teysonnlere . . ... . .. . . . . . ... . . . . . ... . . . 149,999 
Iron moldboards, hardening, J. S. Hobinsoll . . . . . . 148,8 J9 
Kiln. brick. J. and J. K. O ·NeaL. . . . . . . . . . . . . . . . . . .  148.843 
Knitting machine . G. W. Cummings . . . . . . . . . . . . . .  148.937 
Lamp. F. A. Taber . . . . . . . . . . . . .. . . . . . . . . . . . . . . . . . . . . 148.903 
Lamp and ga. lighter. H. W. Pray . . .. .. " . . . . . . . . . .  148.983 
Lantern , T. Langston . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  148,964 
Lantern, R. Nutting . . .. .... . . . ..... . . . . .. .. . ... . .  � . . 148,S4:! 
Lantern or lamp cap, reflecting, T. H. Bralsted . . . 148,92 1 
La tch. locklng knob. P. Lallln . . . . ........ . . . . . .. . . .  1-18.963 
Lathe for Irregular forms, C. H. Morgan . . . . . . . . . .  HB,S95 
Lathe. metal shaft turning. A. Wood .... . .... . .. . 1·1V.1J'2U 
Lathes, chuck for metal, G. W. Jopson . . . . . . . . . . .. 148,961 
Lead, manufacture of whtte, Tuttle et at . ..• ..... 1 43,86": 
Leather. machine for prlcklng. J. H. Walker (r) . . . 5.80] 
Lifting apparatns. portable. L. L. Whitlock, . . . . . 148.861; 
Lock for doors, etc., A. J . .n .  Berger ..••..... .... . 1 4R,SO::l 
Locomotive . Harris & Bogardus . . . . . . . . . . . . . . . . . . .  148.95U 
Loco:lloUve water feeder, M. N. Lynn ....... . _ .. . . 148,892 
Loom picker. G. Crompton . . . .  , . . . . . . . . . . . . . . . . . . . .  148.936 
Magnesla. hydrate of. L .  Reid (r) . . . . . . . . . . . . . . . . . . .  5.8CS 
Meat scraps, pressing. S. Booth ... . .. . . . . . . . .. . . .. .  1&8,870 

Mechanical movement. II. C. Work . . . .. . . . ... . . .. . U8.91 1 
Meter. lluld. Swann & Connell . . . .. . . ... .. . . .. . . .. . . l.Jd.994 
Meter, tluid, Ball & FItts (r) . . . . . . . ...... . . . . . .. . . .. 5.800 
Mitten. knit. O. F. Tripp (r) . . . . . . . . . . . . . . . . . . . . . . . .  5.802 
Mosquito scraen. J . P. �ll 1Jer .... ... . . ... . . . .. . . . . .  UR.89J 
Motion. reversing. L. L. Whitlock . .... ... . . .. . . . . . . 148.865 
Nail and bolt making tool. hand. W. F. White . . . 148.90. 

Neck tie holder. 1<. A. Johnson . . . . . ... . . . . .... . . . . 148.880 
Newspaper file. A. L. Whltehall . . . . . . ..... ... . . . .. 148.008 
Nut lOCK. J. Ellenberger . . . ..... ... .. . .. . . . . . ....... 148.814 
Oakum, manufacture of, M. Howe . . . .. ... .. .. . . . .  148,826 
011 tank. J. Robinson . . . . . .. .. . . . . . .. . . . ..... . . . ... . .  148.8;;0 
Ornamenting enamel. F. W. Rhinelander . . .. . . . . . 118.986 
Paint comp01md. H. C. MetcalL. . . ...... ... . .... .. .  148.838 
Pa"taloons. shaping. E. B. Viets . . . . . . . . . . . . . . . . . . 148.863 
Pantaloons, preSSing, G. �". Pond . . . .... . . ..... .. . . 148,891 
Paper barrels, head for, G. A. Houston . ... . . .. . . . 148,824 
Paper collar die. J. E. Crisp . . . . . . . ..... . . . . . . . . . . .. 148.812 
Paper file. H.  W. D. Dunlop . .. . . . . .. . ... . . . . . . .... . . 148.878 
Pavement block. J. C. Goodrich. Jr .... . . . . . . . . . .. 148.81 8  
PhotographiC plate,. drying. T .  M. Saurman . . . . . . 148.990 
Plano attachment. C. P. Zoncada . .. . . ... .. . . .. . . . . 149.021 
Pipe for reservoirs. receiving. J. O.born .... .. .. . .  148.974 

Pipe tongs. A. Kotzum . ... . . . . . ..... ... . . . . . . ... . . .. 148.889 
PIstol barrels. drilling. etc . •  Johnso!! & Bye .. . . . . . 148.960 
Planter. hand corn. J. Riebe ...... ..... . . . . . . .... ... 148.899 
Plow colter. J. and G. Arm.trong ... . . . . ...... . .. . . 148.9 1 5  
Plow. reversible. J. P. Dexheimer ..... ... . ... . . . . .  148.877 
Polishing machine. R. Bathbone . .. . . .. . . . . . . .. . .. 14R.981 
Printers ' roller composition, I. L;Jackson . .. . . . . . 148,8�9 
Printers' rules, dreSSing, A. Neilsen ... . .. . . . . . . . . . 148,896 
Printing press. B. F. Allen .... . ... . . .... . . .. . . . . . . . . 148 .9 1 2 
Printing press. R. Clay. Jr . ....... . . . .. .. . . .. . . . . . . . 148.929 

Pruning shears . A. P. Bettersworth .••..... . . .... . .  148.918 
Pruning shears, T. J. Sccor . . . . . ......•...... ..•... . .  148,854 
Pulley. expandlng. W. C. Margedant . . . ..... . . .... 148.968 
Pump. D. N. B. Coflln. Jr . . . . . . .. . .. . . .. . . . . ... . ... . .  IJ8.S09 
Pump tilter. J. Christman . (1.) . . . . . . . . . . . . . . . . . . . . . .  5 , 804 
Pump. steam. R. J. Gould . ..... . . . . . . . . . . .. . . .. . . . . . 148.819 
Pump. steam vacuum. W. E. Prall (r) . . . . . .  . . . . . . . .  5.809 
Punch, conductor's, J. Sangster . •........•...•..... 148.989 
Purifier. middlings. G. W. Dellinger . . . . . . . . . . . . . . .  148.876 

Railway cattle guard. Cleveland & Beal . . . . . . . . . . .  148.8H 
Rail jOint, . fastening. Tift & Cobb . . . ..... . . . ... . . 149.00� 

Rake. horse hay. L. Litchfield . . . . . . .. ........ . .. . . . 1-18.966, 
Razor strop. C. C. Reeves . . . . .. .... ... ..... . . . . . . . . . lJ8.8-I8 
Res!)irator, S. Barton . ... . . . ..... . ..... . .  : .•......... 148.R8R 
Rivet holder. flange. 111. Adler .. . . . ..... . . . . . . .. . . . .  148.789 
Roof. fireproof. M. H. Fowler . . . ..... . . . . . . ...... . . 148.9·J4 
Saddle tree. gig. H. H. Hedrick . . . . . . . . . . . . . . . . . . . . .  143.938 
Sado1e. safety stirrup for. T. Harris . . . . ........ . . .  148.9'�1 
Sash fastener. S. G. Blackman . . .. . . . . . .. ... ... .... . 1 48 .9 1 9 

Sash fastener. A. Iske . ... . . . . . .... . .. ....... . . . . . . .  148.828 
Sash holder. G. n. Smith ...... .. . . . . . ... .. . . . . .... .. 148.857 
Sa,h holder. E. Stoulfer . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  148.858 
Saw jOinter. G. S. Prince . . . . ... . .. . . ... . . . . . . . . . . . . . U8.89B 
Saw set. M. E. True . . . . . . . . ..... . . . . . . . .. . . . . . . . . . . . . 148 861. 
Saw. feed roller. J . lI1utty (rl . . . . . . . . . . . . . . . . . . . . . . .  5,805 
Sawing machtne, S. G. Rosenberger . . . . . . . . . . . .. . . 148 85 1 
Scalfold clamp. J. R. Crockett . . . . . . .. . . . . . . . . . . . .  148.875 
Scoop and sifter combined. J. Baker . . . . . . . . . . . . . .  148.800 
Scraper, S. Rossman ...... ......•... . . . . . . . ... . .. . . . .  148,987 

Scraper. road, C. F1sher . . . . . . . . . . . .. . . .. _ .• . . ...... . 148,816 
8ewlng machine. J. H. Smith . . . . . . . .. .. . . . . . . .. . . . .  148.902 
Sewing machine attachment. A. F. Coming . . .. . . 1 48.933 

Sewing machine gatherer. A. Johnston . . . . ... . . . .  H8,959 
Shank laster. J. H. Bean . . . . . . . . . . . . . . . . . . . . . . . . . . . .  H 8 .801 
Sheet metal blanks. cutting. E.  P. Sherwood . . . . .  148.99� 
ShlngJ>js. edgIng. J. E. Austin .. . . . . . . . . . . . . . . . . . . . .  148.799 
Shoe .ole. expanslon last. B . J .  Tayman . . . . . . . . . .  1-18.998 
Shoes. fastening. T. P. West .. . . . . . . . . . . . . . . . . . .. . . 1 18.864 
Spinning jark. self·actlng. Thompson '" Orr . . . .. . .  H9.000 
Stamp. hand. W. P. X .  Smith . . . . . . . . . . . . . . . . . . . . . . .  U8.856 

Still. 01 1 . W. J. Brnndred . ... . . . .. . . . . . . .. .. . . . . . . ... 148.806 
Stove. E. A. Osborne . . . . .. . . . . . . . . . . . . . . .. . . . . .. .. . . 148.975 

Stove, portable, R. Moore . . . . . . . . . . . . . . . . . . • . . . . . . . .  148,970' 
Stove. cooking. W. H. H. Larduskey . . . . . . . . . . . . . . .  148.886 
Stove. fire box. W. Tinsley . . . . . .. . . . . . . . . . . . . . . . . ... 148.860 
Stoves. etc .• grate for. Salt & Cavanaugh . . .. . . . . .  148.858 
Swing. revolving. W. A. Lowery et al .. . . . . . . . .. . . .  148.891 

Table , folding. E. B. Francl . . . . . . . . . . . . . . . . . . . . . . . . 148.945 
Table, Ironing. Fling & Land . . . . . . . . . . . . . . . . . . . . . . . 148.94R 
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Table, tailor'., A. Warth . . . . . . . . . . . . . . . . . . . . . . . . . . . .  149,015 
Telegraph, student'., W. Humans . . . . . . . . . . . . . . . . . .  148,956 
Telegraph, fac slmlle, F. De Hondt . . . . . . . . . . . . . . . .  148.938 
Telegraph, prlatlng, M. Gaily . . . . . . . . . . . . . . . . . . . . . .  148,946 
Telegraph wIre., coating, A. Wllklnson . . . . . . . . . .  148,910 
Tobacco, e tc . ,  Il'trlpplng, J. F .  Tygh . . . . . . . . . . . . . . . 149,006 
Tool holder, R. E. Kidder . . . . . . . . . . . . . . . . . . . . . . . . . . .  148,838 
Umbrella, toldlng, O. HeinrI ch . . . . . . . . . . . . . . . . . . . . .  148.383 
Valve, balance slide, R. Witty . . . . . . . . . . . . . . . . . . . . . .  149,019 
Valve, Slide, C. O. Farclot . . . . . . . . . . . . . . . . . . . . . . . . . .  148,941 
Valve, stop, B. F. Clemlnshaw . . . . . . . . . . . . . . . . . . . . . .  148.930 
Vault cover, J. Ryer . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  148,852 
Veblcle bub, J. D. Old . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  148,978 
Vehicle hub, D. B. Platt . . . . . . . . . . . . . . . . . . . . . . . . . . . .  148,982 
Veblcle sprlug, G. B. Hamlin . . . . . . . . . . . . . . . . .. . . . . .  148,949 
Vehicle wheel, S. C. Gardner . . . . . . . . . . . . . . . . . . . . . . . 148,980 
Vehicle wheels, bub for. T. T .  Lucas . . . . . . . . .. . . . . .  148,967 
Vessels, fender for, J. B. Treadwell . . . . . . . . . . . . . . .  14�,904 
Washing machine, C. B. Hunting . . . . . . . . . . . . . . . . . . .  148,8�7 
Washing machine, W .  G. Jeff.ry . . . . . . . . . . . . . . . . . . .  148,958 
Water clo.et, ventilating, F. Hainsworth (r) . . . . .  5,807 
Water wheel, D. P. Bla.kstone . . . . . . . . . . . . . . . . . . . . .  148.869 
Water wheel, turbine, T. B. Cour.ey . . . . . . . . . . . . . . .  148,935 
Wheels. machine for planing, M. L. Sanders . . . . . .  148,938 
Windmill, J. E. ChapIn . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  148,927 
Winnower, reciprocating, E. W. Tilton . . . . . . . . . . . 1 49.008 
Wire rolllng machine, H. B. Comer . . . . . . . . . . . . . . . .  148,811 
Wool dryer, B. Rathbone . . . . . . . . . . . . . . . . . . . . . . . . . . . .  148,985 
Wrench, A. E. Lindsley . . . . . . . . . . . . . . . . . . . . . . .. . . . . .  148,965 

APPLICATIONS FOR EXTENSION. 
Applications have been duly filed and are now pendIng 

tor the exten.lon of the following Letters Patent. Hear
Ings upon the respective appllcatlons are appOinted for 
the days hereinafter mentioned : 
28,852 .-PEGGING MACHINE.-J . J. Greenough. June 10. 
28,874.-POST HOLE DIGGEE .-J .  Lee . June 10. 
28,94I.-SKELETON SKIET .-S. S. Sherwood. June 10. 

EXTENSIONS GRANTED. 
27,609.-WRINGING MAOHINE.-S. A .  Bailey . 
27,627.-CULTIVATOR.-C. 1II. Hall et al. 
27,641 .-HARvESTER .-F .  T. Lomont et al. 
�7,656.-HoRSESHOlC MACHINE .-W. 'raHman. 

DESIGNS PATENTED. 
7,251.-CLOCK CASE sAsd':�G .BlIikesley et al.,Brlstol ,Ct . 
7,25� & 7,258.-TYPE.-J. �I . Conner, GreenVille, N .  J. 
7,254.-JEWELRY BASE.-S . Cottle, New York city. 
7,255.-CARPET.-J. C. Johnson, Scarborough, N. Y .  
7,256.-GLAssWARE.-T. C .  Pears, Pltt.burgh. Pa . 
7,257.-GATE DINGR.-A. B. Tanner, Ne w Haven, Gonn . 
'1,258.-CADDY ,-G. B . 'Wheeler, Brooklyn, N .  Y., et al. 
'i,259.-COOK STOVE.-R. Wheeler, Utlca, N .  Y. 
"l,�60.-0RGAN CASE.-J. R. Lomas, New Haven, Conn. 

TRADE MARKS REGISTERED. 
1,682.-FLOUR BAGs .-L. D. Benner, Boston, Mass. 
1,68S.-UMBRELLA STRETCHERs .-Dawes et al., N. Y.city. 
1,684.-MoTH POWDER.-G . F. Gantz & Co . ,  N. Y. city. 
l,685 .-ALE.-T. l\1cMullen, New York city. 
1 ,686.-GINGER ALE.-A. S. Miles & Co . ,  Baltimore, �ld. 
l,687.-BuTTONB .-N. Y. Button Co., New York cIty. 
l,688.-STovEs,ETc.- J .Reynolds & Son, Phlladelphla,PR . 
l,689.-WIRE (.;LOTH.-Wood & Co., Lowell, Mass. 
l,690.-PERFUMERY .-Young & Co ., New York city. 
1,691.-SHIRTB.-Marr BroB . ,  Boston, Mass. 
1,692.-YA..RN8 .-Thames Worsted Co., Norwich, Conn . 
1.698 .- NEEDLE THREADER,ETC.-H. Weels, WOburn, Ms. 

!!!CHEDULE OF PATENT FEES. 
On each Cave.t . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  810 
On e.ch Tr.de Mark . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  821i 
On filing each .. ppllc .. tlon for a Patent (17 years) .  alii 
On I •• ulng each original Patent . . . . . . . . . . . . . . . . . . . . . .  820 
On .. ppe.1 to Ex .. mlners·ln-Chlef . . . . . . . . . . . . . . . . . . . . S10 
On appeal to Commissioner of Patents . . . . . . . . . . . . . .  S20 
On appllc .. tlon lor Rel.sue . . . . . . . . . . . . . . . . . . . . . . . . . . . . S30 
On application for Exten.lon of P .. tent . . . . . . . . . . . . . 81i0 
On granting the Extension . . . . . . . . . . . . . . . . . . . . . . . . . . . .  SIiO 
On 1Iling a Disclaimer . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  SlO 
On an application for Design (8li year.) . . . . . . . . . . . .  S10 
On .. ppllcatlon tor Deslgu (7 years) . . . . . . . . . . . . . . . . . .  811i 
On application tor De.lgn (14 years) . . . . . . . . . . . . . . . . . 830 

CANADIAN PATENTS, 
LIST OF P ATENTB GRANTED IN CANADA. 

MARCH 27, 1874. 

�,228.-Wllllam Sharp , Portland, Cumberland county, 
Me., U. S. Improvement. In preparing and preservIng 
l1sh, called " Sharp's Improvements in Preparing and 
Pre.erVlng FIsh . "  March 27, 1874. 

8,229.-1. D. Spang, Day ton, Montgomery county, 0 . ,  U.S. 
Improvements on portable toy race track for field and 
parlor amusement, called " Spang's Toy Race Track." 
March 27. 1874 . 

S,230.-A. R. Thomas aud L. C. Thomas, a.slgnees of E .  
G .  Thomas, Huntington, Huntington county, Ind. 
Improvements on cut·oft valves and l1nk mottons, 
called U Thomas's Cut-oft Valve and Link Motion." 
March 27, 1874 . 

S,�81 .-W .  F. Barnes, Rockford, Winnebago county, 11I. 
Improvements on mechanical combinations for con· 
vertlng motion, called U Barnes' Mechanical Move
ment . "  March 27, 1874 . 

S,232.-H. J. P. Whipple, Meriden, New Haven county, 
Conn . Improvements on attaching knobs to spindles, 
called "Whipple's Improved Kuob Fastening. " March' 
27, 1874. 

8,288 .-1' .  WIlltwell, Thornaby Iron Works, Stockton· 
on·T�es, Durham county, England. Improvements on 
fireplaces and stoves, called "'Whitwell's Ventilating 
Stove." March 27, 1874. 

8,284.-Jas. T. Bustin ,  St . John, St. John county, N. B. 
}Iachlne for putlln!!; the paBte on room or wall paper, 
called " Bustin's Self.acting Wall Paper Pa�ter." 
March 27, 1874 . 

8,235.-S. P. Barnum, Thurlow, Hasttn�s county, Ont .
Improvements on a machine for fastening cords and 
ropes, called " Barnum's Cord and Rope Fastener. " 
March 27, 1874 . 

3,286.-A. J. Somerville, Toronto, York county, Onto 
Improvements 1n paint cans, called " Somerville's Im· 
proved Paint Can . "  lIIarch 27, 1874. 

3,237.-T. Hall, Florence, township of Northampton, 
Hampshire county. Maos. Mechanical device for a 
bench vise or clamp, called U Hall's Improved Bench 
Vise or Clamp. "  March 27, 1874. 

8,238.-H . A. White, Hamilton, Wentworth county, Onto 
Improve.men ts In dampers for stove pipes and fur· 
naces, called " The Excelsior Compression Damper. " 
March 27, 1874. 

8,239.-B. G. Devoe and W. L. Walker, Kenton, Hardin 
county, O. Improvements on tron fences, called 
Walker & Devoe'. Iron Fence ." March 27, 1874. 

S,240.-L. Miller, Jarvts, Hald1mand county, Onto 1m. 
provements on moldboards for plows, called " Miller'S 
lIaproved Moldboard." March 27, 18'l4, 

J tituiifit �mtritau. 
8,241.-H. E. Wells, Van Wert, Van Wert county, O. 
Improvements on lumber·drying houses,called "Wells's 
Lumber Dryer. "  March 27, 1874. 

3,242.-G. A. Klttson , Quebec. P. Q. Improvements on 
overshoe and boot fastenings. called"Kittson'a Over· 
shoe Fastener . "  March 27, 1874. 

3,248.-H. W. Carr and M. Turnbull, Hamilton, Went
worth county, Onto Improvement in tool boxes and 
cutters, called " Carr & Turnbull's Improved Tool Box 
for Iron Planers." March 27, 1874. 

3,244.-R. Smith, Sherbrooke, P. Q. Improvements on air 
furnaces, calJed "Smith's Improyed Hot AtrFurnace." 
March 27, 1874. 

8,245.-F. Tarrant and I. P. Conkling, Saratoga Springs, 
Saratoga county, N. Y. Improvements on stove pipe 
thimbles. called " Tarrant's Stove Pipe Thimble . "  
March 27, 1874 . 

3,246.-J. H. Thorp, Chlcago , Cook county, Ill . ,  assignee 
of J. P. Thorp, Southington, Hartford county, Conn . 
Improvements on thlll couplings, called " Thorp's 
Thill Coupling . "  March 27, 1874. 

8,247.-A. Ungerer, Simmering, Vienna, Austria. Im
provements on the process for preparing paper pulp. 
etc., called U Ungerer's Paper Pulp.makJng Process . "  
March 27, 1874. 

3,248 .-W. Glen and W. H. Lynch, ShIpton Township, 
P .  Q. MachIne for grinding, polishing, and lInlshlng 
slate or other stone, called H Glen's Slate or Stone 
Finisher. "  March 27, 1874. 

3,249.-L . A. Canteau, Borough of Leoav1lle, France. 
Improvements in se1f-8cting machinery for sowing 
potatoes, called '· Canteau's Potato Sowing Machine." 
March 27, 1874 . 

3,250.-S. P. Wllleby, Philadelphia, Philadelphia county, 
Pa . Improvements on keels for vesselS, called 
.. Wllleby'. Sdety Keels� " lIb,rch 27, 1874 . 

�,251.-T. A. Davies, New York City, U. S. Improvements 
on signal hand lanterns, called . ,  Davies' Signal Lan· 
tern." March 27, 1874. 

3;�52.-G. H. DaVIS, Boston, Mas! . Improvement on up· 
right pianofortes. called " The Soprano." 1flarch 27, 
1874. 

3,253.-R. Smith, Slilerbrooke, P. Q. Improvement on the 
art or proce6s of reducing wood or other kindred sub· 
stances to fibrous pulp, called "Smith's Patent Super· 
heater ." March 27, 1874 . 

3,2M.-W. C. Hobs, London, Onto Improvement in me
tailic pIpe bedsteads, called " lIob's Folding Pipe Bed· 
stead." March 27, 1874. 

3,255.-T. H. Carroll, Erie, Pa . ,  U. S. Improvements 
on a machine for sawing lumber into strips, called 
U Carroll's Improved Sawing Machine ." March 27, 1874. 

3,256.-1' . Alexander, Gienwllliams Village, Onto Im
provement on wagons, called " Alexander's Improve
ments Oll Wagons . "  l\.farch 27, 1874. 

Back Pa&,e - - - - - - - 81.00 a line. 
Inside Pa&,e - - - - - - - ,.Ii cents a line. 

f!,ngravlngB maV head advertisements at the same rate per 

line, by measurement, as the letter press. Advertisements 

mUBt be received at publication o(flce as earlv U/I FridaV 

morning to appear in ne�t t,me. 

D UCHESS ROTARY EVAPORATOR-
Suitable for Glue, Sugart-Dye., Salt, .tc. Addr�'8 

A. t{OGERS, Englneer, P. O. J:S ox 1l , Hyae Park, N. Y. 

THE SUN GAS ILLUldINATOR. 
SIlUPLE, DURABLE, AND CHEAP ! ! !  

Can be applied to any gas burner In use. thereby pro
o uclng one third Increa.e In the light by makIng a more 
perfect combustion of the Carbon. Agen ts wanted in 
every City in the Union . Samples a.nd (;trculars Bent by 
mall on receipt of fifty cents . Exclu.lve rlghl. granted 
upon reasonbbltl terms. J .  C .  DODGE , 

12 Warren St . ,  New York Cny. 

Religions of the two Great Cities, 
Be .ure you get a copy of the ILL USTRA TED AN

NUAL OF NE W YORK AND BR O OKL YN OHDR OHES 

AND RELIGIO US lNST1 TUTIONS. Just PubliShed. 
Over 47 Illustrations. 12S pages, lIne calendered paper. 
Elegantly printed .  Is full of Information of Interest to 
every body, concerning the strength of the different 
creeds, the location of all the different churches, meet
Ing houses and In.tltutl ons, and tbe names of the pas· 
tors ; ReligIous lIIemoranda ; Laws of the State Regu
lating all Religious Interests ; Benevolent Enterprl ••  s, 
with several illustrations of leading Institutions ; His
tory of Young Mens' Christian ASSOCiations, with an 
elegant new full·page engraving of the building of the 
New York Soclel.y ; Historic Notes relating to each and 
every denomination ;  Sunday·School Statistics , etc., etc. 

PRICE, ONLY �o cents PER OOPY, POST-FREE, ON 
RECEIPT OF PRIOl!:. 

Agents Wanted Everywhere . Address at once 
SELS ON de PHlLLIPS, Publishers, 

805 Broadway, New York. 

Gomonl Pino 
MACHINERY. 

Steam Power 
A P  P L IED . 

MIXES AND PACKS 
INTO MOULDS. 

-0-
PATENTED 1870, 1871, 1872, 1878. -0-

J. W. STO OKWELL dO C O . ,  
PORTLAND, ME. 

W
OOD AND IRON WORKING MACHIN 
E RY-Specialties from new and Important pat

terns. Planing and Matching Machines, Notary Bed, 
Panel, Buzz and Danlelp; Planers. Sa.w Benches. Bana 
Saw • .  BUSS & BRADLEY, 59 Sudbury St. , Bo.ton,Mass. 

G E. IL'tlNGWORTH, Neville St. Foun 
• dry, Leeds, England makes a Specialty of 

hIS 20-inch Swin&, Latbe8. All parts are inter' 
changeable,belng made In dupll�ate.by patent machine· 
ry,thus ensDring Accuracy and Excellence ot Workman
ship. 

.;.>e 
pr For price and Photo, write direct. 

'Little Giant" Injectors 
FOR L O COMO TIVE!> dc S7A TIONABY B OILERS. 

SImple and Reltable. 
PHILIP S. JUSTICE, 

11 North 5th St., Pblladelphla-42 CII1I St .. New York. 

A LL KINDS OF IRON AND STEEL DROP .a.. FORGINGS made to order. NEW ENGLAND 
MO'IOR AND MOWER CO., Danbury, Conn. 

S
TEPTOE, McFARLAN & CO., Nos. 212 to 
220 West 2nd street, l:lnclnnatl , OhiO, have on hand 

a full Hne of Wood-working machinery ; also a large 
assortment of MachinIsts' Tools (of our own make), 
such as Engine Lathes, Drills. Planers, Shapers, &c . 

A
GENTS WANTED-To introduce a new, 
useful, aud taking Tool . Mechanics preferred. 

C'pltal required, �2O . Prollt. 25 per cent. For partic· 
ulars free, address WELLS BRUS. ,  Shelburne Fall.,Ms. 

T
HE PRATT & WHITNEY CO.,  Hartford, 
Conn. , are prepared to furnish, from their factory 

�I����,�� wo
�ntl:e

g �������� ��, 2::'r�fn��
e
c�::; 

St., Chicago, Ill., Iron WorkIng Machinery for machIne 
ana raHway Flhops. sewing macblne and aUD factories, 
and for .peclal purpo.es, Including drop and trill ham
mers, blacksmith shears and Iron shop cranes of thor· 
ough construction, wIth full eqnlpment of the be.t 
modern attac·hments. Enquiries for de.crlptlon and 
price> are solicited. 

The Handy Microscope 
A PLEASANT CO�IPAN ION for the House, the Woods, 
the Fields, and the Sea Shore. May be carried II< the ve.t 
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TUIAL PUBLICATION CO., 176 Broadway, New York. 

GRAND INDUSTRIAL EXHIBITION, 
To be held under the auspice. of the 

MECHANICS' INSTITUTE 
OF SAB FRANCIS CO, CAL1FORNIA, 

Opening on August 18th, 1874, 

The Board of Managers herewith announce that a 
Grand Indust""l j<'alr will be held In the city of San 
}"ranclsco for 30 days, opening on August 18. 1874. 
tu
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and cfose connection wtth the various countries border
Ing on the PaCifiC, the managers have constructed a 
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exhibitors will be placed on the same footing. Motive 
power will  be fnrn1shed free . 

T b e  bulldln" will be open day aud evening, and every 
facility WIll be extended to exhibItors and visitors. 
Application for space must be made without delay to 

the Secretary of the Board of Manugers, Mechanics' In
stitute, San ...... rancisco. and an inquir1es will be answered · 
and In formation extended promptly. 
20f� �fS�Yy

C��i't� B
ECUREDun����p�1"r�CI�l�E�Wr���e 

J. H. CULVER, Sec'y. 

Wendell's Pat. Door-Stop & Fastener. 
Cheap and 

cfiectual. 
Profits large 
and demand 
unlimited. 

Sample, 
Post-paId. 

25 CENTS. 
...., Bue Kn"b i C,  Rubber CUlhion i B a.nd D, Screw. 
WENDELL & FRANCIS, 436 Walnut St . , Philadelphia, P. 

N
EX'f JULY, A WELL KNOWN FIRM 
of Engineers and MachInery Afents, with large 

connections at home and abroad, wll open a ground· 
floor Warehouse, having w1ndows fronting Queen Vic· 
toris. Street and Cannon Street, London, E . C .  The firm 
1s prepared to acceot the agency for spec:lal mach1nery, 
tools, etc. ,  and to exhibit a choice selection of these 
and of working models. Advertizers' travelers canvass 
Ureat Britain and the Whole of Europe . For terms, 
�ply to W. P . , Box 778, New York Clty. 
�72 EACH WEEK. Agent. wanted : particulars 
411' free . J. WORTH & CO. ,  St. Louls, Mo. 

4R R I G B Y ' !!! R ' ESPLENDENT GAS · BURNE 

;' ; Patented June 17, 1878. . . Gives Increased light with 25 to 30 per cent 
, I.. 

.
le8s gas, as proved by actual test. Sample 

, , maIled for 5Oc. A&,ent8 Wanted. Address 
: 1 ' RESPLENDEN7 BURNF;R 00., 

1,.6 West Fourth Street, Cincinnati. 

JOy TO THE WORLD I-I have invented 
a medical compound that will cure colDn Joint 

lamenE'8R In Horses. Sctencp has failed to get a better 
compound. DIrect to JAMES ANDREWS, Ridgeway, 
Haraln County, Ohio .  

� -' -

PATENTS " 
The publlshers of the SOIENTIFIC AMERICAN have 

acted as soliCitors of patents In the United States and 
foreign countries fer more than three quarters of a cen· 
sury. More than FIFTY THOUSAND inventors have 
availed themselves of their services. All patents se
cured through this agency receive a special notice In the 
SCIENTIFIC AMERICAN, which frequently attracts pur
chasers for the patent. 
Inventions examlned, and adVIce as to patentability free 
Patents ohtalned In the be.t manner, and with as lit· 

tle delay as possible. 
Caveats prepared frum either model or drawings, and 

1I1ed In the Patent OIDce at short nottce. 
Special examinations as to the patentability of Inven

tions made, at the Patent OIDce, on receipt of model or 
drawing and description ; cost for this searcb and reo 
port, $5. 

Trade Marks.-The necessary papers for securing 
protection to manulacturers and merchants In this 
country anti abroad are prepared at this office . 

Design Patents, for protecting artists and designers 
of any new ornamental work, are quickly ahd cheaply 
obtained through this oIDc •• 

Copyrights obtained. 
Forelgu Patents are solicited In all countries where 

patent laws exlat. Pamphlets, containing the cost and 
full particulars, mailed on application. 
Canad .. P9.tents.--Canada I. one of the best countries 

for patents. The cost depends upon the length of time 
for which a patent Is desired .  Full particular. by mall 
on application . 

We shall be happy to confer with Inventors, examine 
their models aud drawings, and advise with them as to 
obtaining patent. without consultation fee. For every 
kind of Information pertaining to patents, at home or 
abroad. 

Send for pamphlot, 110pages, containing laws and full 
directions for ohtalnlng patents . Addres8 

MUNN & CO., 

BUTTO N - H O L E  W O R K. E R .  
l ife t i m e .  Thr. 

stitching ('au ht� 
none l1Il{' or ("llarl"f'. 
and with JIt'rh·(·t 
mechanicul IlC(' I ! 
mey. 'l'he 1Trllnj!\'� 
ment for cuttiny, 
bu Uon·holes ill 
worth thon 
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T H E  

Stran Filo and Bindor, 
ADAPTED FOR THE SCIEN T1F1 C AMERICAN 

AND OTHER ILLUSTRATED PAPERS. 
---0--

This �'Ile and Binder consists simply of stttt covers i u  
cloth,with a flexible back, and broad heavy leather 8tl'tl.p� 
acro.s the back at the top and bottom of the InSide, O t· ·  
tween which are stretched stout cords, for holding 8 i x  
or twelve months' numbers of a weekly pertoaical , 9. �  
Illustrated by tbe following cut : 

The File Is used by merely opening a paper to It. ce" 
tral fold, and slipping one side under the first vaca n t  
cord o n  the right, allowing the cord t o  rest I n  the ten·  
ter of the fold. 

For the convenience of our subscribers, we have had a 
supply of Files constructed as above, holding lIfty-two 
papers, and lettered I t  SCIENTIFIO AMERIOA..N "  in gUt on 
the side. 

Price at this OlDce . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  $1 .25 
by mall, postage prepaid . . . . . . . . . . . . . . . .  1 . 50 

Address and remit 

MU •• &. 00., 
PUBL1SHERS SCIEBT1FIC AMERICAN 

37 PARK Row, NEW YORK . 

MURDER Will out ! Truth Triumphant !  Age.nt. 
old and young, male and female, make 
more monev selling our French and 

American JEWELUY, BOOKS & GAMES. tbau at any 
thing else. Greatest Inducements to Agents and pur· 
chasers. Catalogues, Terms, and fun particulars, sent 
FUEE to all . Address 

P. O. VICKERY, Au"usla, Maine .  

L d' can make $5 a day In their own cIty or town a leS, Address ELLIS l\l'F'G Co., Waltham, Mas •. 

F
OR SALE-A large Root Pressure Blower, 
suitable for mine or tunnel vcntUatfoD, furnacefl, 

etc . Capacity of delivery. eIghty to oue bundred thou· 
sand cubIc feet of air per minute . HOLSKE MACHINE 
CO., 279 Cherry Street, New York. 

B.. BALL &. 00., 

WOOD WORKING MACHINERY, 
For Plaulng Mills, Car Shops, Sash, Blind and Door Ma 
kero, &c. ,  &c. Send for lIlustrate<1 Catalogue and price 
list . Factory. at Worcester. Mass . Saleeroom, at 121 
Chambers & 108 Reade Sts., New York. 

PUNCHING 
AND DROP PRESSES. 

lOW A AND NEBRASliA ! 

MILLIONS OF ACHES OF THE BEST LA:SD In It, " 
West, for sale on Ten Years' Credit, at 6 per (!(' u t  
interellt, by the Burlington & MI.sourl River Rallroa'; 
Company. 

NO PAYMENTS REQUIRED 
except Interest, till lIfth year. Rich Soli, warm ClI. 
mate, long Seasons, low Taxes, and free Educa
tion. Free Fare and 10"· Freight8 on houS<,'hold 
goods to those who 

B U Y  T H I S  Y E A R . 
For Circulars and Maps, with full particulars, address 

G EO. S. HARRIS. Land Com'r. Burlinpton. IoU'a . 

F
OR SALE, CHEAP--Two Steam Pip" 
Radiator. and a lot of Steam Pipe with valves. fol' 

heating purpose.. AI.o, a lot of G.9 PIpe. and oth' r 
pipe of dltterent Size., shattlng. elc. HOLbKE lilA· 
CHINE:CU . ,  279 Cherry Street, New York. 

W
ANTED='Firsi-class-paientsiOseU-by 
State. o��WBm�s�g�:s.;fJ��a��ay, New York . 

SALAMANDER WORKS 
OF WOODBRIDGE, N. J. 

Publlohers SCIENTIFIC AMERICAN, 
3" Park Row, N. Y. 

BRANCH OFFIO-Corner F and "tit Street., 
Walhngton, D .  C .  

Manufacturers of  all shapes and sizes of :FIRE BRICK 
for Fonndrle'lt RollinII' MillS, Blast Furnaces, Stove 
�g���,f�:s. 

ll
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hand. Sh¥pment8 made at the shortest notIce. Senr fo r 
Circular. OlDce & Depal, Foot Betlaune St., N. Y 

© 1874 SCIENTIFIC AMERICAN, INC.



BAIRD' S 

FOR PRACTICAL MEN. 
--0-

My new
b
revlsed and enlarged Catalogne of PRACT

I
I
l
•
l CAL AN SCIENTIJ!'IC BOOKS-96 pages 8vo.-w 

be sent free of postage. to any one wbo will favor me 
with hIs addresl. 

HENRY CAREY BAIRD. 
INDUSTRIAL PUBLISHER. 

40fl WALNUT STREET. Philadelphia. 
--:0:--

Practical Dran[htsman's Book of 
INDUSTRIAL DEsmN 

AND MACHINISTS' & EN GINEERS' 

Drawing Companion. 
l<'orming a Complete Course of Mechanical. 
Englneerloll .. and Architectural Drawing. From the 
Fren�b of Mo. ATlDengaud the elder. Professor of De· 
sign In ConseTVatolre of Arts and Indnstry. Paris. and 
MM. ATlDengBnd the younger. and Amorou�, Civil 
Engineers . Rewritten and aTranged with adwtlonal 
matter and plates. selecttons from and examples of 
the most useful and generally employed mecbanlsm of 
tbe day . By WtlJlam Johnson. Assoc. Inst. C .  E .  11· 
lustrated by IICty Collo steel plates. and llfty wood cuts. 
A new edition. 4to . . • • . . . • . • . • . • . . . . • . • . • . . . . . . . . . . . . . . .  '10 

Among tbe contents are : Linear Drawing. Dellnltlons. 
and Problems. Sweeps. Sections. aDd Moldlngs.Elemen· 
t�7a:;��':i��r�:. a��l!��':.
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with applications .  Conventional Colors.Composltion or 
Mixture of Colors . Continuation of tbe Study of Pro· 
jectlon-Use of Sections-details af machinery. Simple 
appllcattons-llptnmes. shafts. couplings. wooden pat· 
terDs . Method of constructing a wooden model or pat· ����t�uJ!V:a�. Elementary applications. Rules 

TUB mTBBSBCTION AND DBVBLOPlIIBNT Olr SUlIl'ACBS. 
:':J�o:-:::¥g!brs�e;tro� aia����;:'e�i o�li�Y��� 
:g��rr"u�W::�7:
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faces-appllcattons to stop cocks . Rules and Practical 
Data. . 

TUB STUDY AND CONSTRUCTION Olr TOOTBBD GBAB.
Involute. cycloid. and eplcyclold. Involute. Cycloid. 
External eplcyclold. described by a circle rolllng about 
a Ilxed circle InSide of It. Internal eplcyclold. Dellnea· 
tlon of a rack and pinion In gear. Gearing of a WOTID 
with a worm wheel . Cyltndrlcal or Spur Geanng. Prac· 
tical delineation of a couple of Spur wbeels .  The Delln. 
eatlon and Construction 01 Wooden Pattern. for Toothed 
Wneels. Rule. and Practical Data. 

CONTINUATION 011' THE STUDY 01' TOOTBBD GBAR.DeSign tor .. pair of bevel wheels In gear. Construction 
r�t:���

e
:Jlr�!r!f:e��� \1''''!�r��::c

v
e�I��r�t�:�i.f:J;}: ferentlal Movements. Rules and Pr .. ctlcal Data. 

XLBKKNTABY PBINOIPLBS 01' SUADows.-8badows of Prisms. Pyramids. aud Cl'ltRdera. PrincIples of Shac1fng. Continuation of the Study of ShadOWI. Tuacan Order. Rnles and Practical Data. 
APPLICATION Olr SUADOW. TO TOOTBlID GBAB.-AppU. cation 01 Sbadows to Screws. Application of Shadow to 

�!l.��:.
r and Its Furnace. Shading In Black-8hac1fng In 

TUB CUTTING AND SUAPING Olr MA80NBy.-Rulel and Practlcal l.lata. RAmarirs on MachIne Tool •• TUB STUDY 01' MAOUINBRY AND SKBTOUING.-Varlous applications and combinations : Tbe Sketching of Ma· cbIDery. Drilling Machines ; Motive MachInes ; Water 
�:l���·.itl�g��

t
�i:;�

n
::�er.�¥>�.�g':r o�f a �!��rW:::!�: Sketch of a water wheel ; Overshot Water wbeels.Water Pumps ;  Steam Motors ; Hlgh·preslure e"pan.lve steam engine . DetailS of Construction ; Movements of the Dlstributlou and Expansion Valves ; Rules and Practl· cal Uata. . 

OBLIQUB PROn:CTIONS. PARALLEL PBRSPEOTIVE. 
cart':''i.:-!n���

P
:�a

I
���!I��t�'��� 'hr:,:g:f��r';n !F��� mill . Representation of the mll1 In perspective. 

!1:XAlIIPLBS Olr FINISU"D VRA WINGS Olr MAOUINBBY. 
PI"" The above. or any of my Books • •  ent by mall. 

free of postalre. at tbe publication prlceo. 
cfl. i'k'b aggn;\'��rng �Mt�

U
:ag�:' ��l.Ii 

free to any one WhO wll1 furnish hiS addres • • 

HENRY CAREY BAIRD. 
INDUSTRIAL PUBLISHER. 

406 WALNUT STREET. Philadelphia. 

188S. SCHENCK'S PATENT. 1871 
WOODWORTH PLANERS 

And Be-llawtng Machines. Wood and Iron Working Ma. 
chlnery. Englnel. Boilers. ete. JOlQl B. SCHENCK'S 
SON8. lrlatteawan. N. Y. and U8 Liberty 8t •• New York. 

MASON'S PAT'T FRICTION CLUTCHES 
are mallufactured by Volne W. Ma.on & Co •• 

vidence. R. 1.  Agent!. L. B. BR3'0KS. 1IO ClIlf .treet. 
New York ; TAPLIN. Rl"E & CO . •  Akron. Ohio. 

1YIIlliDg Machines. 
Of all styles and sizes. from 800 to 10.000 Ibs. Universal. 
�1�1:;J:��.; o�::. r:te2�t�,:'�Yfe"d. 

M
�kcr¥�m 

MILLING MACHINE CO . •  lSI Milk St., Bo.ton . Workl 
at Hyde ParI<. Mass. 

WANTED-A few e:ood 2nd hand Engine 
Lathel and Drfll. Wll. LONG. Sherbrooke. Can. 

MAGNETS-Permanent Bteel Magnets 
of any form or sIze. made to order by F. C. BEACH 
.. CO • • 2110 Broadway. New York. corner Warren St. 
Makers of the celebrated Tom Thumb and Mlntature 
Telegraph Instruments·. 

COL[{"Fi'OLL ED  
S HAF TING . 

The fact 'hat 'hll lb.afUnl hal-T.I per cenl greater 
Itrength. a ber bllh. and II truer to gage.than anl" other 
In uae. renders It undoubtedly the most economical. We 
are also the lole manufacture .. ef the CBLBlIBATlID CoL
LINS PAT. COUPLIN8, and furnIsh Pulleys. Hagsrs. etc •• 

�J�: �08' appr\lved style8. 
J t'::�&y'Pll. 

Try Itreet. 2d and 8d avellues. ttsb�h. Pa. 
190 S. E)ana It. CliIcalO. 

_ IrIItockl of thl. ShafUng In ltore and lor Ale by 
FULLER DANA & FITZ. BOlton. Masl. 
SEO. PllC

::R�
'k

llll Chambe .. �treet. Jr. Y. 
PIERCB .. S. Milwaukee. WII. 

�LA SS MOULDS for Fruit Jars, Lamps. 
Bottlel. Ink Stands.ele •• made b� H.BROOltE. 

1 yea .. COB. WUITB AND CBNTBB STS .• N.Y. For B'Ily 
tb
�

n new In gla.1 you wtll reqnlre a mould (or dfe) . 
PABTIOULA.B ATT]lNTION pafd to MOULDS for 

I VENTORS. Send model or dri.wlnl ; Inclole Itamp. 

BLAKE'S PATENT 

Stone and Ore Break�r 

JUST OUT. 
THE 

Science Record 
FOR 

1 8  'i 4. 

TO BOllE67111'lO AJllEBl0.46 will be lent one year 
and ORe copy of BOllEJlOlE BEOORD on receIPt of 15. 
N���8�� f.!���;�:' lh�rre���fum�:16�:74 

THE H PHILADELPHIA " 
HYDRA 1.:LIO J4 0$. 
PISTON guided from both ends; allworking 

parts parded from dust ; 
S
ingle or tlouble Jluinps. cl"lIndel"!. shafts. rocker arms. pl.tonl. etc •• entirely lteel. No. 14 l'I. 5th st.,. PhIladelphIA. l PHILIP S JU8TI<lE No. G CHlf st .. l'Iew Yorlt. r • • 1- 1500 YEARLY made by agents In their Iparemo 

menta selJlng our S2 newartfcles. Samplel to 
• Catalognes free. Ax. NOVBLTY Co • • SII! Broadway 

§HINGLE AND BARREL MACHINERY.
Improved Law'll Patent SlliIlJrla and Headlnl Ma· 

C RI!. Implest and best In uoe. Allo ..... Shingle Headfng 
and .. tave JOinten. Stave Equalize ... neadfng Planers. 
Turn .... &c. Addr888 TREVOR & Co. Lockport. N. Y. 

The American Turhlne Water 
Beeentl \mpr��.r�:t submitted to 
thorougt sclentlllc te.ts by Jamel 
Emerson. showing the following use· 
ful e!fect of the power of the water 
utilized. being the highest results ev· 
erle"::�;.� of Part Gate : �. 50.()8 ; 

�p�r�i.l�o��o¥e-N:;�; � •. r::90. 
A full 'ij¥fJ� may be obtained of 

r;n��tIo. 
S .. TEMPLE. Day· 

ALCOTT LATHES. for Hroom. Rake. and 
Hoe Handles. S. C. HILLS. 51Courtlandt St • •  N. Y. 

cIIt I!: 0 cllt20 per day at home. TeTIDs Free. Address 
4lI'U f< 4lI' GBO. STINSON & Co •• Portland. Maine. 

PORTABLE STEAM ENGINES, COMBIN· 
Ing the maximum of e1I!Clenc

l' duabllIty and econ· 
omy. With the minimum of weigh and price. They are 
widely and favorably DOwn. more tban 1,000 befng In 
use. All warranted satlsfactorl" "" no sale. DescriptIve 
clrcuJars l

e¥}8U'lf.I\rJ�i.E\
d
&'�La_.

MaaI. 
1'1 Llbertt' d� New York. 

IRON BRIDGES-CLARKE, REEVES & CO., 
PH<ENIXVILLE BRIDGE WORKS. 01llce. 410 Wal· 

not Street. PhUadelpbla. Pa . 
.!-3:eC
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done on the premlsel. from ore to Ilnl.bed brldg�s. 
Illustrated Album mailed on receipt of 75 cents. 

Machinery 
Wood and Iren Working of every i<J.nl. Leather and 

Rubber Belting. Emery Wheels. BabbItt Metal. "c. 

Sturtevant Blowers. 
Of eTery IIH anll deaerlptlon constantly on nand. 

Niagara Steam Pump. 
CBAB. B. HARDICK, 

:IS Adams It •• Brooklyn. N. Y. 

HAND SAW MILL-SELF·FEEDING.-
1 man do work of 8 men guaranteed. Slit S·lnch 

ttmDer with eaae. Send for CIrcular. 
L. B. COXE & CO • • 197 Water St •• N. Y 

The Bagle root Lathe 
AND 

APPURTENANCES. 
Ada

r
ted to all claBses o f  wood and mptal turning. &c. 

re�
l
d g:��"'t:fg:u.
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e. and rel
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ed. 
98. 95. 1'1 Liberty St •• New:Yerk. 

THE JOHN HARDICK 

R��& !�E���lyn�Jl!DP
. 

WOOD-WORKING MACHINERY GEN· 
erally. Specialties .. Woodwortll Planers and RlCJl· 

ardaon'l Patent Im
J,

roven Tenoll Machlnel. 
Central. oorn\h.f�dy �w8�r.rtN�BDSON. 

FOR SALE-Four Engine Lathes. 36 inches 
swlnl!'. geared In face platf'-one. 17� feet between 

centers. with cross feed and ,,_ring for screw cuttlng
g re:f'l,�lw':::<tce�!t,.���m��e by°JJ.�e;��
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����Sa&�gtS!�:gl :'o"�:h����r;: 
Bteel tubes ef IlIInol. and St. Lonls Bridge, and In first 
class condition. Weight ahout 7,000 lbs. each . 

Also. the superfor Teed ... Machine of tbe llllnois 
and S,. LouIs Brfdge 1)0. · a very accurate and reliable 
machine. ada

R
ted to all 10TIDs of tests. and of 100 tuna 

�':MfJ
t
t. N1cJ8tts:Ue-;:t�'n�

f
B��:'C�:pa:l.Wtt�? 

burgh. Pa. 

1874. and 1876 
Mach£l!:.�f!!s(!Jl?f!''!e1 !:!:.��:ternMa. 

ke"'
h
Organ BnUders·. Plano Make .. •• and Tools and 

Supp ea for all classes of Mechanics. 
A. J. WILKINSON & CO •• Boston. Ma .. 

BATTERIES. CHEMICALS. AND MATE· 
RIALS. ln sets or sln

�u
wlth booka of InstructIon· 

��
n
lf:gt�r:n��g ����leld �:-t� :t.��n,�.!'s�alU��· 

trated catalogue oent free on application. 

J I R O N  IIITIII l�..J W R O U G H T 

BEAMS & GIRDER S 

IACHINERY "w · _d IN-BAND.:--
Bend for CIrcular. -eu...1. PLA". , " 00. 110 Veoey It •• New York. 

269 

1'. BLAISDBLL '" 00., 
Werceater, Masa., 

Manufacturers of tbe Blal.deH Patent Upright Drill •• 
and other Ilrst-elass Machlnl.t.· Tool • .  

A Set of 12 Steel Lathe DO�S 
Fr:?m � to 4 iJ?!!h • • • • • • ••••••••• • • • •  .

" 

• • • • • • • • • • • • • • • • • •  178.�00 t0 2 • • . .  • • • • • • • • • • • • • . . • • • . . • • • . • • . . • • • • . . . lnfpt tJ:?m � to 2 l1t,ch ••••••• . • • • . • . • • . . . .  0 . . . . . . . . . . . .  6.50 
to 4 ••• •••• • •• • . . . . • • • • • • • ••• . • . • . • • •  15.00 

1 Set of Steel Clamps. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  1ll .50 
U U Iron U •••• • • • ••••• • • • • • • • • • • • • • • • • • • • • • •  110.00 

Expanding Mandrels taking anything fr�m � to 4 
Inches. &c. 

Send to C. W. LE COUNT. South Norwalk. Conn. 
for CIrcular. 

HUSSEY'S NATIONAL 

Cotta[e Architectnre. 
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.. Style. of low·prlced Houoe •• with 
SpecUlcations and Co.t. Jusl Pub 
III/ked. Royal quarto. Post·pald. te . 

WOODWARD'S } 1 .000WOBKING DBAWINGS 

NATIONAL Plana, Details, 

ARCHITECT 
Specillcatlons & Estimates 
TWKLVB DOLLARS, pOBt· 

paid. 
MONCKTON'8 NA TJONAL l SIx Dollartl, post 

STAIR-BUILDER. 5 paid. 
M O N C K.  TON'S NATIONAL i Six Dollar ... post CARPENTER & JOINER. 5 paid. 

ORANGE JUDD CO • •  243 Broadway, N. Y 

OTIS' SAFETY HOISTING 

Machinery. 
110. 348 B Rolt'Vfv t" '\1oA. CO .. 

WORKING CLASS Male or Female. $80a 
. weeK' ; employment a 

home. day or evenIng; no capillil; In.tructlons and valu 
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NEW &; lMPHOVE)) .t'4.'l"l'EltN tI.-MA. 
CllINISTS· TOOLs-aH alze.-at low prlcel. 

.Iii. GOULD. 1'1 to llSN. J. R. R. Ave •• Newark. N. J .  

Andrew's Patents. 
!(o�-:.:.e:�le1':o:v�:r-.:�.

t.
or Geared Hol .. -

SaCety SIre EleV&lOrtl. �event Accident, If 
8m:�:'�u:�l'n 

a
�C�r".d':II��:,

ak. 
OllCllladng En::\n_ flouhle and 81 ... 1." 1-:1 10o-Horae power. Centrlfnp.J. Pnm .... 100 to 100,000 Gallon. 

.� Mlnnt!!. Beat Pumpa In the World, I!IlS. lUu'" Sand,; Gravel, Coal, Grain, etc .. WIth 
out lronlT. 

All LlahtJ. !!Ilmpl." Durahle. and Economical. Send for ""lreuIar ... 
WM. D. ��1:� s�':'��New TOrk. 

MONEY-WAGES. To all having spare time; � to ,12 a day; somethlnlnew; Pleasantl!
. honorable ; large prollts ; no rIsks ; home or abroad: av or evenIng ; .thousand. making money. Par. tlculars and "tJ�:�:: tr:nG1:sl�i:D, 139 8th St •• � . y �ICHARDBON, MERIAM &; CO. 

ManUfacture .. of the latest Improved Patent Dan. e a and Woodworth Planing MachIne •• Matching. !lash and moldlnJr. Tenoning. Mortising. Boring. Shaping. Ver. tical. and Clrcnlar Re·sawlng Machines. Saw Mill •• Saw ArbOrs. Scroll Saws .... Rallway. Cut-olf. and Rlp·saw Ma. chlnea,_ Spoke and wood TUrning Lathes. and varioul other KInds of Wood.workln
� 

Mllchlnery. Catalognel 
���g;:'it�:�

s 
;::eg�u:gPU�\\��i-ty�e���

t
��k:wft 

BUERK'S WATCHMAN'S TIME DE 
TECTOB.-Important for aI. large Corporatlonl 

�:h �:�,���'!���
c
�r:�fo�Il�� .:'���:��g�� p!Ltrulman, as the same reachel diJrerent stations of hll I)eat. Send for a CIrcular. J. E. BUERK, 

N. B.-Thll detector II c�T�ie�i�o
B
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O F  THE 

SCIENTIFIC AMERICAN . 
THE BEST lIlECHANICAL l'Al'EB 

IN THE WOBLD. 

TWEN'1'Y-NINTH YEAR. 
VOLUltB XXX.-NEW BERmS. 

The publishers of the SCIENTIFIC AMERICAN DdS 
to annonnce that on tbe third day of Jauuary.18'14. a 
newvoIDlr.e commences. It will continue to be tbe aim 
of the publishers to render the contents of the comIng 
year more attractive and u.eful than any o� Its prede· 
cessors. 

The SCIENTIFIC AMERICAN Is devoted to the Inter 
e.ts of Popular Science. the Mechanic Arts. Manufac· 
tures. Inventlon •• Agrlculture.Commerce. and the Indue · 
trial pursulta generally ; and It Is valnable and Instruc. 
tlve not only In the Workshop and Manufactory. but al80 
In the Household. the Library. and the Reac1fng Room. 

The beat Mechanical Paper in tM World I 
A year's numbera contaIn over 800 pages !Lnd severa 

hundred engravings of new macblne •• useful and nove I 
Invention •• manufacturing establishments. tools. and 
proces.ea. 

TERIU!!!. 
One copy. one year •••••••••••• •••••••••••• •••••••• �.OO 
One copy. six months . . . . . . . . . . . . . . . . . . . . .. . . . . . . . .  1 . 50 
One copy. four montbs. . . . . . . . .  ••••• • • . • .  . . • • • •  • • .  1 . 00 
One copy of Sclentlllc American for one year ,5nd 

:� 'one copy of engravtng, "Men of Progress" . •  lO . OtJ 
One copy of SclentlllcAmerlcan for one year.and 

one copy of .. Science Record " for 1874. . .  ••• 5 .00 
Remit by postal order. draft or cxpres • •  
The postage on tbe Sclentlllc Amerlcaa Is Ilve centl 

per quarter. payable at the olllce where received. Can. 
ada subscribers must remit. with subscrIption. 215 cents 
extra to pay poatage. 

Aduresl all letters and make all POlt Olllee orden and 
draft8 p .. ysble to MURR '" 00 .• 

8'1 PAU BOW • •  BW YOBX • 

© 1874 SCIENTIFIC AMERICAN, INC.



Back Page • • • • • • • Sl.00 a line. 
Inside Page . • • • • • • 7'1i ceilta a iine. 

E.{/raving8 may Mad adverttBem<mtll at the Bame rate pe,. 
ine. bV measurement, as tM letter preilB. Advertt8em<mts 

mu.st be received at publication ofJlce as earlv as FHday 
morning to appear in nezt is8ue. 

In addItion to the 20 Cast Steel Tools enclosed In this 
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the Ferrule Malleable Iron, and the Jaws Cast Steel. 
)lost Hardware Dealers keep them, or wtll Bend to U8 
".for th�Jll . If not, we wUI send one by man, prepaid, on 
rece1pt of one doUar. 

MILLERS FALLS CO., 78 Bcekman St., Ncw York. 

P R A T T ' S  
A S T R A. L  

O !  L .  
Safest and best 011 ever made-buml In any lamp-for 
s81e everywhere . C HAS. PRATT & CO. 

EstabUshed 1770. 108 Fulton street, N. Y. 

S T E N O I L  D I E S , 
The Clteapest and Be8I. Also STEEL STAMPS for mark-Ing tools, &c. CataloE���nJos��£�:lt�!Wieboro ,Vt. 

I·YT', 
NEW YORK 

SCREW 
3IANUFA CTUR 'R 

MACHINE SCREWS of all de· 
scrlptlons.defylng competition In 
����� ��glb1rt6��

y 
i85fIl'v1�:7.ME' 

C. D���I�.s,!ih�rY. 
THE AMERICAN 

Gas Carbonizing Association, 
200 BROADWA Y, NEW YORK, 

Owner� of S. \Vhltney's Patents for the U. S. 
IHtOP L [GHTS, 

:,;TREET LIGHTS, 
METRE ATTACHMENTS, 

Announce to the public the fact, that. owing to the con· 
tcmplated lengthenell visit to Europe of Mr.Wbltney,and 
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bl. lnventlons In several of the Continental States, It 
has he come des1rable 10r the mutual advantage of Mr. 
Whitney and hIs a8.oclates. that their Intere8ts here 
should Oe condensed a8 much as Dosslble ; and to that 
end. the American Gas Carbonlzlnjf As.oclatlon now 
offer the remaining Interesto for locs! territorial rlllhts 
t.hroughout the U. States, at pr Jces and upon terms that 
ca
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ties Of Drop LI",hts, Street LIghts, and Metre Attacb. 
ments. has bren demonstra.ted beyond all question ; and 
certlflcd to by the ablest scientifiC and expert talent In 
the country, ali well 8S by all wbo have used them : and 
they have proved by, their own work to be the only 
thorough and perfect carburetter yet brought to public 
nollee-Sale. Reliable unller all conditions, DUrable. 
Cheap. end Saving Largelv In the Gas Bills to tbe gas ��ll:.�ri���� 
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very large proftt to'tbose 
Several of the Western and Southern and South West. 

prn States are o1fered at prices and on terms that afford 
�r:lsUt�:�':.�su��e��

o
lh��i ig���t���t:r ;ad

m
l�
k
�e�t��� 

CaRes where responsible, energetic business men may 
��::;�:��e

a
o�t��� °bu���;�s06e�!����g�rf�

v
rii:��:���\�� 

Assoc1atton are willing, and would prefer, to retain a 
large portion of the purchase price in an lnterest in the 
bu.lness ttself. 

For further information, testimonials, Circulars, &c. ,  
��I�Yy���

.
he otHces, Rooms 9 & 10, No .  200 Broadway, 

:;AMUEL WHITNEY. S. M. HOLMES, 
Gen .  Superintendent .  Ex.  Manager for Trustees . 

GREATEST INVENTION of the AGE. 

ELECTRIC & VAPOR CHAIR. 
See engraving and description In the " Sclentillc Ame· 

rican " of March 7. The greatest known cure for rheu
mattsm and Rclatlca. No physician should be wltbout 
one. Send for Circular. 

C . !!2 ��:�e�fa:;;�s��t���f:i:N. Y. 

IRON STEAMSHIP B UILDERS. 

NEAFIE & LEVY, 
PENN 'WORKS 

llIARINE ENGINE� BOILER'if AND -';UILD. ERS O'H��ADt�PM '��INES, 

ANTE D-AGENTS-S7'1i to �230 �er 
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S�N�E FAMILY SEWING MACHINE . This 
Machine wtll st1tch , hem,fell,tuck, qul1t, cord, 
bind, braid and embroider In a most superIor 
manner. Price only '15. Fully licensed and 
warranted for five years. We wlll pay $1,000 
for auy machine that wlll sew 8. stronger,more 
l)eauttflll , or more elastic seam than ours. It 
makes the U Elastic Lock SUtch." Every sE.c-
����!

i
;��I��n,.�:r��it't"ocI"f��!r\�� jt.°W;:�y 

Agents from $75 to $250 per month snd expenses, or a 
commisston from which twice that amount can be ID'il.de 
Address SECOMB & CO. ,  Boston, Mass., New York City 
Pittsburgh, P8. , Chtcago, 111 . ,  or St. Louis, Mo.  

C H A S E ' S 
Pipe- Cutting and Threading 

Machine. 
This Imoortant tool Is desflmert to 1111 a want long felt by STEAM AND 

GAS FITTERS, and MA CHINISTS, for cntttng and tllreadlng pipes rapIdly 
and chef&.ply. An apprentice boy, with one of these, can do more work than 
t
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or all s izes of pipes, from ,. to 2 Inches. Weighs only 100 Ibs . Stronger 
than any machine made. A ,ull set of collars and lengths for makIng nIp· 
les goes with the machine. Address 

THE CHASE MANUFACTURING COMPANY, 
120 FRONT STREET, NEW YORK. 

nr Send for Clrcnlar. 

SAWS EMERSON'S SAWS PATENTS 
----:0::----

EMERSON'S PATENT PLANER SAWS require no IIUng-are superseding all others . Extra Teeth Three 
Cents each. 

EMERSON'S PATENT FLANGE TOOTHED CLIPPER. Expressly for heavy feed and very thin Saws. 
EXTRA THIN, PATENT AUTOMATIC, TAPER GROUND, High Spring Temper. For Board Saw Mills, 

Resawlng Machines, with cast steel stlfl'eners for shingle , heading and veneer taws • .  
PATENT INSERTED TOOTHED and Extra Thin Taper Ground Saws a Specialty. 
EMERSON'S PATENT ADJUSTABLE SAW SWAGE. The Best ever used. Price $5. 
nr Send your full address on a Postal Card for Circular and Price List. 

DAMPER 
B 

�� 
T 

AND LEVER 
REGULATORS .... GAGE COCKS. 
MURRILL &; KEIZE 44fHolltday St .. Bah. 

IMPR()'VED 1874. -
D O U B L E  A C T I N G  

B UCKEl-PL UNGER S���!!!PS 
VALLEY MACHINE COMPANY, 

Easthampton, Masll. 

To PARTIES BUILDING AND USING 
Steam Engines-The undersIgned call attention to 

Tremper's Patent Adjustable Cut-olr. Operated by tbe 
governor. Can be applied to anI Ena1ne. Send for a 
circular, to PUSEY, JONES & CO., Wllmlnlrton, Del. 

WIBII BOPII. 
John W. Mason & Co .. 43 Broadway, New York. 

EMERSON, FORD &; CO., Beaver FallR, Pa. 

D R I L L I N C  M AC H I N E S  
PORTA.BLE· I RADIAL. I MULTIPLE. 
VERTICAL. SPECIAL. HORIZONTAL. 

THORNE, DeHAVEN & CO. PHILADELPHIA. 

mON PLAHBBS, 
ENGINE LATHES ... DRILLS, &c. Send for Price LIst. 

JiEW HAV.I!ON MAJiUFACTURING CO., 
New Haven. CODn, 

TANNATE OF SODA is not Patented, and 
cannot be Patented. Tllomas's Fluid Tannate of 

Soda is a perfect Succe88 for removing scale from Steam 
Boilers, WITHOUT INJURING BOILER. It has removed 
Bushels of Scale from Single Boilers. thereby saving 
Tons of Coal. It saves 20 times Its cost In Fuel, and 
saves 20 times Its cost In repairs of Botlers . Sold In 
BoIs. 500 lb., � Bbl •• 250 lb., ,. Bbls. 125 lb. at the low 
price of 10 cents per pound-less than one third price of 
otber preparations and sUllerior to all otbers. Address 
orders to N. SPENCER THOMAS, Elmira. N .  Y. 

WANTED-An experienced manufacturer 
of unchemlcalled Corn Starch . To a satisfactory 

man good wages and s teady employment will be given . 
ADDly, In person or by letter, to OWENS, LANE & 

DYER MACHINE CO . •  Saint Louis, Mo. 

Portland Oement. 
A Practical Treatise on Cemen t furnished FRBE . 

S. L. Merchant & Co. iG Soutll St., New York. 

BOILERS AND PIPES COVERED 
Wltb .. ASBESTOS FELTING :" saves twenty-live per cent. In fuel. Send for Circulars. 

A SB E S T O S  I" E L T I N G O O M P A N Y, 
Nos. 816, 818, 820, and S22 Front Street, New York. .... Asbestos In all quantities and qualities for sale. 

EXTRACTS FROM: } �' �r.�ctt;�I!lrN�I!';l't:::'�����:'�1'1�;r:arded 1�7'0. 
AMERICAN INSTITUTE . " Is very stroJlIr, repels water effectually," 187'2. 

REPORTS. " We recommend it to all as the best In use,' 187'3. 
The ASBESTOS ROOFING Is adapted for oteeD or dat roofs In all cUmates, and can be cbeaply trans· 
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ASBESTOS PAIN
�

for Shingle and Tin roofs
\ 
and all outside work. In I,  2, and 8 gal . caus, kegs, and bbls. 

1.������� ���t\ll�L¥iPJ'brl'1s����g� aJJ<l":� o.':..f'l>°l�E!� §�Wi.!'T'ilrN� ":�L���lS'NF:STOS, &c. 
Tbese materials are p.-pared ready for uset-and are put. l1Jl fo' shipment to all narts of tbe world. nrSend 

fur descriptive Pamphlets, PrIce Lists, &c. LIIJERAL IND U CEMENTS TO MERCHANTS AND DEALERS. 
Patentee and Sale Manufacturer, l H W JOHNS 87 Maluen Lane N Y ESTABLI8BBD 1858. f ' · ' , • • tit THE AMERICAN TWIST 

DRILL CO., Woonsocket, R. 1 . ,  are 
no. t�e lIole owners and manufac .. 
turel'l·of the celebrated 
DIAllOND SoLID EllERY WHEELS. 

u.- Illustrated Catalogue of Em
. ery Wheels, Machinery, and Tools 

FREE. 

!lHE HEALD &: SISCO 
Patent Centrifu�al Pumps, 

VERTICAL &; HOitIZONTAL. 
Fi"81 Premjums at New Orleans, Cincinnati, and New 

York . .. Medal OJ Spettlal AIBard," American 
Inst1 tute, 1872. 

Perfect satisfaction guaranteed. Tbe cheapeot, moo' 
durable, popular and successful Pump known, for Paper 
Makers, Tanners, Contractors, Brick .Makers, D1stl1lers, 
etc. Pumps wltn enRlne on frame. complete ... at low 
ftJCures,for Wrecking:l>redging, Irr1gating, etc. 111ustra� 
ted D&mphle:lJfree. BOO references to parties actnally nslng 
th

Xlr��ls' R��l'>?H��S�'tfJ�,
t R�I"J��S���.!:"��l: 

BRADLEY'S 
CUSHIONED 

HAMMER. 
Sendfor Price LW. 

S. A. WOODS MAOHINE 
COMPANY, 

91 Llberty St . .  New York ; 
61 Sudbury St . ,  Boston. 

Woodworking Machin 
ery, Iron Tools, &c .  

HOnTING�=::�·, 
FOR SALE-A SPLENDID FOUNDRY 

BUILDING, with New and Improved Machinery. 
The bUlldfn

� 
Is well arranged for the 

E
urposes of a Foun-

drldw:�!:a I
e Iron WorksF"6'iM1l'�;nC'0��hY, 

Tippecanoe City, MIami Co. O. 

r! G. ROGERS & CO., Madison, Ind., are 
• the original Introducers of TANNATE OF ODA for cleaning boilers. Their preparatIon of this 

Salt was patented May 21st, 1871. It succe8S has led to 
many fraudulent Imitations a",alnRt which the public I s  
����1' ToT��N�:a' �!I�� 8�ii:u�����

e
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Send tor book. ReferenceH :  Uemlngton & Sons, Il10n 
N. Y. i Root Steam Engine Co . ,  N. Y. ; Owens, Lane 
Dyer& Co.,Hamllton,O.j Oneida. Communtty,One1d.,N .Y 

FOR 

Ma c h i n i st s '  
TOOLS, 

OF A L L  KINDS, 
ADDRESS : 

( N.Y.Steam ED�De Co, 
98 Chambers St. 

Nxw YoRK, 

STEAM BOILER AND PIPE 

COVElalllG 
cS�'f'iiWI. �htift��V. i�� f:§:.l%r. :;'ffi:��fo�ra���� 

c. BBNRY HALL & CO . •  20 Cortlanl! St., N. Y. City. 
THE PULSOMETER. 
Tbe almplest, moot durable and eftectlve 

STEAl( PullP now In use. Will pump gritty 
or muddy water without wear or Inlury to 
Itl parts. It cannot get out of order. 

B ra n c h  D e p o t a l 
11 Pemberton Square, Boston, Ma ... 
1827 Market St., Philadelphia, Pa. 
����I��!f:�'R���Ft�o�INew Orleana. 811 & 818 North Second St., St. LOUis, Mo. 

KIDDER'S P ASTILES-A Sure Relief for 
Aothma. STOWELL & CO. Charlestown. Mass. 

[APRIL 25, 
u.- T. V .  Carpenter. Advertlolng Agent. 

Box 778, New York city. 
Addre. 

American Saw 00. 
NO. 1 FERR Y ST., NEW YORK. 

Movable-Toothed Circular Saws. 
:Eccentric Geared Power PrelSes. 

::E < o :::t: - Z - tI) l- tI)  I- O O .;.J V)  
EXTRA REA VY AND I.PROVED. 

LUCIUS W. POND, IllANUFACTUBJUl 
Worcester, M.all. 

Warer001ll1, 811 L1bert
i����t.t:;I��

rll:
A,pnt. 

ENGINES AND BOILERS, New and Secl 
ond Hand, Portable and Stationary. For descrip

tion, address GOODWIN & WHITE. 011 City, Pa. 

SUPEB.-JIIIA TIIBS 
Save fuel, and IU

f,
PlY DRY Iteam. Auacllea to boilers 

g .. set In separate urnaces.a'W!iLBxTo'�
y
Elt:,

�fwni'g'rll:. Pyro to For testingOVenl, Bollar me r&. duel, Blast fumacel, Super-Beated lr:3:i:m 8t111��
y W. BULKLEY, 

811 LIberty 8t., New York. 

R. A. Vervalen's Brici Machines, 
Madc at HsV'erstraw, Rockland Co .. N. Y. Making nine 
tenths of all the brick used In the State. Send for circular . 

WHEEL. 
1i1J.1'1 .. � 8ar .... eat, C .. ea .... to Be.to 

1� tl:'e. t1IS;u::o:
o
��:

e
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IoI8'hest percenta8'e ever .hown ill a reliable test and 
the h18'hest avera8'e rea 
.ult. ever obtained. III 
�����i��r'!; 
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Ity over all otkers. Emer
son'l full report furnished on 
application. Send for Cireu. 
I�RRILL & HOUSTON 

mON WORKS, 
BelOit, Wisconsin 

Todd & Rafferty Machine Co. 
MANUFACTURERS OF 

Tbe celeorated Greene Variable Cut-UJf Enjrlne ; Lowe ', 
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Agents for the Mw Waven Manufacturing 3'0.'1 Machln
tsts' Tools ; for Judson's Governors and Stop·Valves : 
Sturtevant Blowers ; Bnd Differential Pullev·Blocks. 
WARERUOMS. 10 BARCLAY ST., NEW YORK. 
WORKS. PATERSON. NEW JERSEY. 

The best Oils are the cheapest 
in the long run. 

A L L  W II O  II A V E  T R I E D  

E .  H .  K E L L O G G ' S  

ENGINE and SPINDLE 
OILS 

Acknowledge the Fact. 

They are really good substitutes for pare sperm and 
tallow OilS, and as free from gnm or oftenslve odor , 
as handsome and endure as cold temperature as best 
WInter sperm oil, while costing considerably less. 
E. H. KELLOGG'S 
E. H. KELLOGG'S 
E. H. KELLOGG'S 
E. H. KELLOGG'S 
E. H. KELLOGG'S 
E. H. KELLOGG'S 
E .  H .  KELLOG3'S 
E .  H .  KELLOGG'S 
E. H. KELLOGG'S 
E. H. KELLOGG'S 
E. H .  KELLOGG'S 
E . H. KELLOGG'S 

EXTRA SPINDLE OIL . . . . .  ,1 .30 
NO. 1 SPINDLE OIL . . . . .  1 . 20  

SPINDLE OIL . . . . .  1 .00 
EXTRA ENGINE OIL . . . . . 1 . 1 0  

ENGINE OIL . . . . .  1 .00 
EXTRA CYLINDER OIL . . .  1 .25 
EXTRA SIGNAL OIL . . . . . .  1 . 25 

SIGNAL OIL . . . . . .  1 .00 
Sf'ERM ENGINE OIL . . . . . .  1 . 20  

SPERM SPINDLE OIL . . . . .  1 . 15 

TALLOW ENGINE OIL . . . . 1 . 10 
TALLOW SPINDLE OIL . . .  1 .05 

Manufactured only by 

E� B. KELLOGG, 
No. 1 7  Cedar St., New York. 

We keep a general stock of Lard, Wbale. Fllh, Par
amn and West Virginia Black OilS, and can furnIsh low 
grades of machinery oil, eq ually as good as can be had 
elsewhere at the prices charged. E. H. K. 

THE II Scientific American " is printed with 
CRAS. JUTEU JOHNSON '" CO.'s mK. Tentb aD d  

Lombard stl.· ··,'\1j1.delphta. and 59 Gold St., New York . 

© 1874 SCIENTIFIC AMERICAN, INC.




