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IMPROVED VARIABLE CUT-OFF. 

It is hardly necessary for us to call the attention of engi
n�ers to the advantages gained by being able to close soon
er or later the steam valve of an engine while the same is in 
operation. Instead of closing the throttle in order to pre
ve nt the machine working off steam faster than it can be 
generated, in cases where the fullest power is required, and 
thereby losing much of the elastic force by wire-drawing 
the steam into the cylinders, that valve can be thrown open . 
The::J, by means of the 
variable cut· off, the 
full energy of the 
steam can be utilized, 
while the extreme 
pressure allowed is 
maintained in the boil
er. And, on the con
trary, if steam is made 
faster than the engines 
can work it off with a 
fixed cut-off, instead of 
holding up the levers 
by hand (as is some
times the case) the va
riable cut-off again af
fords a means of em
ploying the full capa
city of the generators. 

The cut·off herewith 
illustrated is especially 
adapted to poppet valve 
or side lever engines, 
such as are in general 
use on high pressure 
river steamers. 

Fig. 1 is the design 
used on double en
gines, such as are in 
general use on stern 
wheel boats. ·Fig. 2 

represents an enlarged 
view of the poppet 
head. A, Fig. 1, show
ing more clearly the 
operation of sliding 
blocks, C, and roller, D. 

The poppet head$, A, 
Fig. 1, have each a 
long slot or mortise 
through which a lever, 
B, passes. The sliding 
blocks, C, Fig. 2, are 
arranged on the top of 
the lever, B, and un-
der the roller, D, Fig. 
2, immediately above 
the mortise pin, E, Fig. 
2. The latter is fast· 
ened on the lever, B, 
works in a slot in the 
poppet head, and acts 
as a guide. The blocks, 
C, are connected by 
the rods, F, Fig. 1, to 
the T headed lever, G, 

which is pivoted to the 
upper end of the arm, 
H, that turns on the 
rock shaft, 1. The arm 
is conne�ted by the 
rod, J, with an eccen
tric on the main shaft. 
This eccentric moves 
the block, C, in an opposite direction to the piston bead. 
The free end of lever, G, is  conllected by the rod, K, to the 
adjusting lever, L, which stands midway between the two 
engines. The semicircles between wbich the lever works 
are notched to correspond with mimlte divisions of the 
stroke. By changing the lever in the notcbes the lever,

' 

G, is raised or lowered thereby, and the blocl{s, C, are drawn 
nearer together or moved further apart. The steam is thus 
cut off sooner or later according to the position of the lever, 
L, which, as represented in our engraving, indicates that 
the steam is cut eff at three tenths of the stroke. It will 
also be noticed that the inclined end of the block, C, at the 
right hand, bas moved from under the roller, D, allowing 
the valve to be· closed by means of the spring, M, acting on 
ihe bar, N. 

This cut-off, it is claimed, greatly facilitates the handling 
of the engine, as, the cutting off being varied at will, the 
engineer need not leave the throttle when reversing 'the en-
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gines. . Fig. 3 shows the device as applied to a side wheel or 
single engine, as used on side wheel boats, where each en
gine is handled independently of the other. The eccentric rod 
is connected to the right and left screw rod, 0, at the swivel 
joint, P. The sliding blocks, C, are connected to the rod, 0, 
by the nuts, Q, so that by means of the crank, R, at the 
hand of the engineer, the sliding blocks, C, are drawn near
er together or moved further apart by turning the rod, O. 
Thus the cutting off can be varied at will, when the engine 

Fig.] 

CROSS' VARIABLE CUT·OFF. 
is in motion, to any part of the stroke required, as readily as 
the throttle can be opened or closed. This variation, it is 
stated, is made without wire· drawing the steam or pounding 
the valve seat so as to cause any extra wear or additional 
expense for repairs. On the contrary the steam valve is 
guided in. its motion. Its velocity, when closing, has been 
determined by the use of the steam indicator, and hence the 
angle of the sliding blocks, C. The exhaust valves are not 
in any way effected by the cutting off. 

The invention has been in use for three years on the stern 
wheel steamer Chin-Du-Wan, in the form shown in Fig. 1, 
giving, as we understand, entire satisfaction, and this with
out costing one dollar for repairs. The steam valves, by 
their positive and accurate motion in closing, have been kept 
from leaking during the whole three years, while the exhaust 
valves have been repaired several times. The Chin-Du-Wan 
is owned by the California Pacific Railroad Company, and 
has two cylinders 18 inches by 5 feet stroke. The cut-off 

($3 per Annum. 
IN ADVANCE 

?r 

has also been in use two years on the steamer Petaluma 
(from the apparatus on which Fig. 3 was drawn), giving the 
same results as on the Chin-Du-Wan. The Petaluma has 
two 22 inch cylinders and 6 feet stroke, with single valves, and 
is owned by the Contra Costa Steamboat Company. The de
vice is also in use on other steamers with like results, and 
on various land engines. 

For further particulars regarding rights to manufacture, 
etc. , address the patentee, Mr. Wm. B. Cross, Sacramento, 

rr"J[Y('K "f. 
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Cal. Patented Janua.
ry 14 and August 8, 
1871, through the Sci
entific American Pat" 
ent Agency. 

A Possible Moses. 

The reader of " Put 
Yourself in His 
Place " will remem
ber the charming pic
ture which the novel
ist draws of a child 
found floating in his 
cradle the day after 
the bursting of the 
Hillsboro' reservoir. 
Washed from some 
unknown home a
mong the hundreds 
destroyed by the piti
less flood, this young 
navigator had some
how escaped the fate 
of his kinsfolk ; and 
in happy unconscious
ness of danger, was 
discovered drifting 
along, kicking up his 
heels and crowing at 
the unfamiliar bright
ness of the sky, and 
the pretty colors of 
the birds and butter
tlies that hovered a
round. 

A sunken Ohio riv
er steamboat afforded, 
the other day, a still 
more remarkable and 
affecting case of in
f a n t preservation. 
The steamer ran on a 
snag in the night, and 
sank in deep water, 
drowning several pas
sengers, among them 
a number of children. 

One of the parents 
was a Mrs. King, who 
was, with the rest of 
the passengers saved, 
sent on to Shawnee
town, Ill. , mourning 
her son as lost. The 
next morning, the 
men who went to re
cover the bodies of 
the drowned discov
ered a mattress float
in the cabin, which 
was filled with water 
to the ceiling. Peace
fully sleeping on this 

dangerous bed lay a little boy, who had been upborne all 
night by the water-soaked yet still buoyant mattress. The 
spasm of hope aroused in the hearts of the bereaved moth
ers when news came of the miraculous escape of somebody's 
child, the joy of one and the agony of the rest when the 
saved was identified ,  no novelist could conceive or portray. 
The effect ou the mother's future cannot be small. WEI it 
have any influence on the boy's life? Time alone can tell. 
Certain it is that, if he turl1s out to be a king indeed, a 
leader of his fellow men for good, his followers will have a 
pretty tale to tell of providential interposition to prove the 
divinity of his calling. 

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

SCORESBY and other arctic voyagers and whale hunters 
have observed that whales have some means of communica
ting with one another at great distances. It is probable that 
the animals bellow in a tone too grave for the human ear, 
but quite within the range of the cetacean ear. 
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THE FINANCIAL CRISIS. 

One of the incomprehensible financial tempests , which oc· 
casionally rage with more or less fierceness in the monetary 
world, has appeared among the brokers and banking insti· 
tutions of this city; and although now, it may be hoped, it 
has nearly passed over, it has left a path marked with vic· 
tims, in the shape of several of the most prominent houses 
in a state of either failure or suspensiou. Why such a vio· 
lent commotion should have arisen at a period when the 
business and industries of the country are flourishing, when 
there is no reafJOn for a dearth, of fnnds in circulation, and to 
what cause it may be justly ascribed, are questions difficult 
to answer. It seems a� if people suddenly concluded not to 
lend or expend money or accommodate each other on any 
terms. Not only on railroad but on every other species of 
bonds, was it almost impossible to obtain funds; even gov· 
ernments could not be sold until the Sub· Treasury opened 
its doors for their redemption; and the banking houses not 
only declined to advance to their customers, even upon the 
deposit of unusually large collaterals, but in some instances 

refused to pay out the amounts of open accounts other than 
by certified checks. 

The savings banks, sharing in the general grab. called 
in all funds due to them, demanding immediate cash pay· 
ment; while they themselves, taking advantage of the law, 
refused to meet the drafts of their depositors until the thirty 
or sixty day notice had expired. This stringency, or rather 
emptiness, of the money market (for currency was thus com· 
pletely locked up) created a panic; and, as usual,frantic ap· 
peals to the Government for aid, by placing in circulation the 
reserve fund in the United States Treasury, were made. 
This, being illegal, was justly refused by the President, so 
tllRt the financial men of the community, among whom the 
storm arose and to whom it has been almost entirely con· 
fined, are left,with such aid as the redemption of the United 
States bonds (now ceased) may afford them, to return as 
best they can to their normal though never quiescent con· 
dition. 

It has been the general impression that the effects of the 
panic would be felt by few other than the dealers in money 
and its equivalent; but it is to be feared that, although mer· 
cantile and manufac;uring houses have not partaken mate
rially in the disaster thus far, the result of the tightness of 
the money market will be seriously detrimental to the fall 
trade and the export of grain and cotton. 

.t •.. 

J citufifit �tUtritau. 
sewing machinery, including that of SaInt ; they may show 
the eye-pointed needle, the loop stitch, and a feed, but still 
are, practically, useless. The ideas of American inventors 
had to be adopted before sewing machines were made useful 
to the world. 

-------------.� . . � ... -------------
HOW PIANOS ARE INJURED, 

According to a prominent manufacturer, there are more 
pianos inj ured by improper tuning than by legitimate use 
and the consequent natural wear of the instruments. The 
frame of a good piano, fully strung and tuned, is made to 
resist a tension equal to about seven tuns. This severe strain 
relaxes as the strings recede from pitch, but is renewed 
whbn the piano is tuned ; and it is frequently discovered, as 
a result of this repeated process, that the frame is bent or 
bellied; and at the hand� of an ignorant tuner or one kck· 
ing gooJ judgment, an instrument at this stage is soon injured 
beyond remedy. With reasonable use, a piano is expected 
to remain in good condition for seven years, and the best 
makers will so guarantee their instruments ; but the incom· 
petence and malpractice of certain so· called tuners sets the 
seal of  destruction on thousands of instruments in from two 
to five years. 

In tuning a piano, the correct method is to begin in the 
center of the instrument, on what is called middle C. Yet 
many tuners, when leaving middle C, instead of going down 
the scale and tuuing the lower notes and heavier and longer 
strings first-thus immediately bringing the greatest tension 
to bear upon the frame, aud forming, as it were, a solid 
foundation upon which to operate,-will go up the scale, be. 
ginning with the shorter and lighter wires and higher notes, 
leaving the bass strings until the last, with thfl invariable 
result that, when the tuning of the lower portion of the 
niano is completed, the upper octaves are found to be deci· 
dedly away from pitch. Every time a piano is tuned in this 
manner, it increases the liability of bending the frame and 
renders the instrument more difficult to tune and keep in 
tune. The apparent physical effect may be so infinitesimal 
as to be impossible of measurement, yet a change in the out 
line of the frame equal to but the thickness of a sheet of 
tissue paper will produce a difference of nearly a half tone 
in the sound of any given note. If the lighter strings are 
tuned first, they relax when the greater strain is brought to 
bear in keeping the heavier wires up to pitch, with the effect 
refeLred to above. 

Many tuners do not carefully note the condition of the frame 
of a piano, and adapt their treatment to the circumstances of 
the case, with full knowledge that a bent, weakened, or very 
old frame will not stand the extreme tension or sustain the 
strings at the high pitch which can be put upon and borne 
by a frame and wires which have never been injured through 
ignorance or neglect, and bear no special marks of time or 
use. There are very few pianos, and those of the best de· 
scription, that will stand at concert pitch. The piano manu· 
facturers advise purchasers to have their instruments tuned 
by representatives of the respective factories from which 
the pianos are sent, as they are aware of the terrible ordeal 
through which the instruments must pass at the hands of 
tuners of every degree of intelligence and ability. It is but 
a fair presumption that the maker of an instrument ought to 
know how to tune it properly and without inj ury to its most 
important parts; yet there are, comparatively, very few per. 
sons who pl'Ofit by the well meant advice, an impression pre· 
vailing in some minds that the suggestion is not entirely dis· 
interested, as the makers charge $2 for tuning, while pro
fessional tuners and the music stores ask but $1.50, and 
Wllle of the Bohemians but $1. But were the matter fully 
and generally understood by the owners of pianos, they 
would consider it greatly to their interest, even in the light 
of an investment, to have their instruments tuned by parties 
in whose handl!! there is the least possibility of accident or 
injury. 

SAND AND MUD BATHS. 
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them, and which were absorbed into the blood through the 
pores of the skin. It was even supposed that there existed 
a magnetic current in the mud, which acted as a strong nerv· 
ous tonic : but at present, the general b@lief is that the ac· 
tion is simply that of a universal poultice, giving to the en 
tire surface of the body the heat and moisture which we ap 
ply to a sore finger in the bread and milk. 

Any one who lives near a bog swamp can extemporize a 
bath, almost as efficient as those of the celebrated watering 
places, if he have the time and patience to make it; but in 
�tead of mineral water, he can use ordinary boiling water or 
water in which is dissolved a quarter of a pound of green 
vitriol and half a pound of rock salt. As the heat and 
moisture are considered the principal parts of this cure 
other substances than mud may be used, which, although 
more expensive, are yet more cleanly; as, for instance, a fine 
sand or bran, or any material which will mix well with wa 
ter and retain the heat for some time. 

--- . -
THE MECHANICS OF THE BRAIN. 

"There is a just criticism," considers Dr. EdwardFournie 
in a paper on the hurr.an brain , recently read by him 
before the French Academy of Sciences, " which lllay be ap 
plied to the efforts of Gall and of those who have followed his 
teachings in endeavoring to divide, classify, and localize all 
the manifestations of the human mind. It is that, in place 
of determining the seat and functional part of the elements 
which cor:duce to cerebral activity, a research which consti 
tutes the physiology of the organ, the localizers have at 
tempted to place a mass of maIdfestations resulting from 
the working of the brain without pretending to explain the 
working itself. In other words, they have replaced true 
cerebral physiology by a synthetic expression of a certain 
number of phenomena which they have associated with this 
or that portion of the brain; or, to illustrate, we are told 
that t.he faculty of articulate language haA its seat in the 
anterior lobes, while we are left in darkness as to by wha 
mysterious means the idea of speech is formed." 

In the living body, three orders of organs may be recog 
nized, the operations of which may be referred either to the 
laws of physiology or of chemistry. The liver, for example 
furnishe� a chemical product. A muscle is governed by 
mechanical laws ; it is a motor; while the brain is referred 
to the laws of molecular dynamics. Like the electric batte 
ry, it is the seat of a movement which escapes our observa 
tions; but while the pile acts upon apparatus submitted to 
its influence, the brain manifests itself by its effect upon 
the muscular system. It is by the movements of the lat 
ter that we know that the brain acts, and the full value of 
this assertion will be better apprehended in considering tha 
the speech (parole) with which we think was primitively a 
muscular movement provoked by cerebral activity, and tha 
we repeat tacitly while we think. Now the essential pro 
perty Df the brain is to feel that which provokes its opera 
tion, as well as the act resulting from the latter, The liver 
does not feel the Mood which it modifies, or even that it 
makes bile; the muscle has no knowledge of the nervous in· 
fluence which contracts it, or of the displacement which i 
provokes in the parts, and the electric battery cannot feel 
that it is in activity and causing motion. Herein the brain 
stands alone; and in its faculty of sensation , we trace the 
special properties of the org<1n. 

There are two rival methods of studying the brain-the 
experimental and the psychological. The latter classifies 
the manifestations of the mind , but does not explain its func· 
tional mechanism. The former, or phrenological system, 
but demonst.rates the material substances through which the 
efforts of th.e mind receive a stable, permanent, and sensible 
form. The one refers to results, the other to physical means. 
It is only by using both methods, the boundaries between 
which have been but dimly defined, that our author believes 
he determines the seat of the anatomic elements which lead 
to the mechanism of cerebral functions. 

The accompanying figure WIll render clearer the problem 
which Dr. Faurnie sets himself to solve. In the region 

Baths of sand or mud have had a reputation, more or less marked 1 are the nerves of impression, that is to say, the 
deserved, for centuries ; and at the present day are employed nerves which carry toward the brain the result of an impres· 
to a considerable extent in different parts of the world. By sion received, and which occupy the posterior pari of the 
the former, the inhabitants of the eastern shores of the medulla. These nerves end in region 2, known under the 
Mediterranean expect to cure their rheumatic and scrofulous name of optic couches, and are composed largely of nervous 
troubles. The process of taking this " cure " is very simple; cellules. Fibers leading from this center, under form of 
the patient buries himself "lmost completely in the hot dry radii, place it in communication on one side with region 3, 
sand. and remains thus, some time after a profuse perspira- composed of cellules, and called the cortical couch of the 
tion has broken out ; the perspiration is soon followed by a brain ; on the other, with region 4, similarly formed of cel
lash upon the skin, which subsides in a few days. lules, and known as striated body. From this last portion 

DISCOVERY OF AN OLD BOOT AND SROE SEWING The little benefit arising from this cure is due in the main lead the nerves which occupy region 5, the anterior part of 
MACHINE PATENT, to the sweating, which frees the blood from impurities through the medulla. 'I'hf'se five regions represent the principal 10· 

The discovery is announced of an old English patent, grant- th@ pores of the skin, which latter is locally irritated and calizations determined by science. It remains to determine 
e<;l July 17, 1790, to Thomas Saint, for a " Machine for Sewing excited to greater action by direct contact of the sand. their functional role8. 
13oots, Shoes, etc. , "  which is alleged to contain substantially But the latter, the mud baths, so popular on the continent Resembling, in this particular, all living organs, the brain, 
the same mechanism as that which forms the basis of exist· of Europe, among which those of Salzburg, Franzenbad, in order to operate, requires the intervention of an especial 
ing American machines. and Marienbad in Germany have the highest reputation, are excitant. This is an impression received at the peripheric 

We have looked over the drawings and specification of really more beneficial. They are prepared in the following extremity of an impressing nerve. Its effect is to modify 
this old patent, and find them l'ather defective; still it is pos· manner : Bog mud is thoronghly dried and sifted, then flatu· the vitality of th." nerve, nearer and nearer, until the optic 
sihle that t.he machine could be made to work. It makes rated with mineral water, th'l mixture being made so soft couches are reached, and there the nerve, in its turn, acts 
the loop stitch, contains an awl for punching the hole for the that the body can sink into it; the t!Clmperature is raised to upon the cellule in which it ends. The result of this last 
needle, apparently employs the eye· pointed needle, and has a about 112° Fahr. , and the bath is ready. '1'he baths may be modification of the cellule is the wonderful phenomenon 
horizontal feed. But if anytody expects by the production of either partial or complete, according to the part of tite body known as simple perception. This faculty, then, hfts its seat 
this contrivance in court to invalidate any of our existing pat- to be treated; but in either case, the duration of a singl .. in the optic couches, a fact capable of experimental demon· 
ents for shoe machInery, we think they are destined to d�sap. bath is from thirty to fifty minutes; after which the body is stration, for if that region be destroyed in a living dog, the 
pointment. The Saint machine, while it is interesting as an old cleansed by a warm water douche. They are taken daily. animal is insensible to any impression; for example, he can· 
curiosity, could not possibly be substituted for the effective de· early in the morning, until relief is obtained. The dIseases not smell or see; in a word, he lives but does not feel. In 
vices employed in this country. The Saint invention bears to which they are particularly suitable are some kinds of man, when the optic couches are impre�sed, he simply feels 
about the same relation to modern sewing machines that the paralysis, muscular rheumatism, and the dull nervol1s pains -simple perception and no more. To feel with knowledge 
ancient revol ving pistols do to the existing repeating fire arms. which follow severe brnises and which are called weather is, however, a different matter; it is simple perception plus 
The first, indeed, exhibited the revolving principle, but prac" pains. In former times. their efficacy was thought to de· something else. What that something else is, is the object 
tically were good for nothIng. So of the early attempts at pend upon the large amount of Iron and salts contamed III of our lllveshgatlOu. 
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It has been already stated that a motion of the cellules of 

the optic couches is provoked by the nerves .  This move
ment does not expend itself, however, in that particular re
gion, for the couches a!'e not isolated; hence it continues over 
the fibers of the white nucleus to end in the cellules which 
form the peripheric layer of the brain. These cellules are 
thereby, in turn, modified, and experiments upon living ani. 
mals and pathologic observations enable the determination 
of phenomena corresponding to such influence. It has been 
known for a long time that, in the case of lunatics, the cor· 
tical couch of the brain is softened or more or less inj ured. 
If that region (3 in the engraving) be destroyed in dogs, a sort 
of foolishness ensues. 'l'he anim91 has all his sellsation�, as 
hvae lunatics, but he is without knowledge or m�mory. 

Hence, while in the optic couches lies simple perception, in 
the region above alluded to live the reasoning powers just 
named. 

In order to trace the connection which, therefore, must 
exist between them, let it be supposed that a brain, free from 
any impression whatever, is submitted to the influence of an 
odorous body. The movement of the olfactory nerves is 
transmitted to ce1lule, A', of the optic center, and the per, 
son recognizes an odor. The vibration continues its course 
to cellule, A, of the cortical couch, and modifies that region . 
If, now, the exciting body be removed, the man returns to 
his former negative condition-perceives nothing. Then, by 
any means, let the cellule, A, be supposed to be impressed 
with its proper movement, and thus to be transmitted back· 
ward this time to cellule A', which re.awakens to its special 
activity. The latter, however, corresponds to a perception 
of an odor and, consequently, the man will again perceive 
the same, although the object capable of provoking such a 
sensation is totally absent. Such is the first condition of 
memory. But this is merely an elementary fact; in order 
to remember, a relation must be established between what is 
and what has been felt-a link formed between past and 
present. Suppose that the odorous body is an orange, and 
that the senses of sight and smell are both provoked there
by. The visual impression will awaken the center, B', at 
the same time as the odorous impression excites A' ; the for
mer will then provoke cellule B, and the latter cellule A; as 
already shown. The person perceives in two ways, that is 
all. Now, after withdrawing the orange, suppose it to be 
submitted to a single sense; let it be held so that the person 
can see but not smell it. The cellule, B, is excited to activi· 
ty as before, from the optic couches at B' ; and moreover, be
ing united by its prolGngation to cellule A, it will determine 
in the last the special activity pertaining thereto. This, as 
already described, is reflected back to A', and the perception 
of an odor is awakened. Here, then, although the man is 
too far removed from the orange to smell it, that sense is 
nevertheless excited, and he will remember that the orange 
is an odorous body of such a perfume. Not only, therefore, 
will simple perception be excited, but perception with know
ledge. 

The cellules of the cortiCal couch of the brain represent, 
under form of dynamic modality in posse,all acquired ideas, 
and it is to the anatomic connections which unite these cel
lules to the optic couches that they borrow the possibility of 
awakening successively the center of perception to give 
birth to the phenomena of memory. A dream is nothing 
but the awakening of this center of perception, by the activo 
ity of the cellules of the cortical couch, while this same cen· 
ter is shut off from exterior influence. All the cellules of 
that c()uch are united among themselves, and they can 
mutually awaken their respective activities. It is enough if 
one operates to cause the rest to follow. The classific�,tion 
and admirable ordering of our knowledge is the work of 
the Creator; the brain is like tapestry, of which God gives 
us the canvas and we fill in the stitches in deSigns more or 
less grand. 

Thus far we have referred to but a portion of the cere
bral functions, the functional excitant and the functional 
matter. The duty of the organ does not consist merely in 
collecting determined elements ; it is supposed to work with 
some object, to attain an end which is not within the brain 
itself but @utside. There must then b3 particular motions 
which the organ projects without itself, and these are termed 
functional movements. 

The path we have just assigned to the impressing move
ment or vibration of the sensitive nerves to the optic couches 
and thence to the  cortical cellules is now the only route fol
lowed by such motion. The optic couches are nnited by 
special filaments to another· nucleus of cellules called the 
striated body. Here end all the fibers of the motive nervel'! 
placed in the antero-lateral part of the medulla. There is a 
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presumption already indic9.t:ng the function of the striated 
body, which however is transformed into a certainty when, 
on destroying such portion of the organ in living dogs, the 
total cessation of physical movement succeeds . Reasoning 
from this we can explain the functional mechanism of volun
tary and involuntary motion . 

Involuntary movements take place when the impressing 
cause, a danger for example, is sufficiently sudden to awaken 
instantly the activity of the striated body and as quickly 
provoke, through the intermediation of the motor nerves, a 
determined motion of the muscles. The movements of the 
body are voluntary whe!). the impressing cause acts slowly 
enoull'h for the perception to travel to the cortical couches 
and arouse the activity of the cenules. It is not until after 
the examination of the impression, in conn�ction with ac 
quired knowledge, that the movement takes place. In in. 

I voluntary motion, the effect is a start, a sudden withdrawal 
of a member, an inarticCllate exclamation, etc. In voluntary 
movement, the previous examination causes a dominant im· 
pression to prevail in the optic couches which gives to the 
effort a motion as if it had been considered and reasoned 

To the last belong the movements incidental to 

-------------.�'.�.4. __ --------__ _ 
SCIENTIFIC AND PRACTICAL INFORMATION. 

RELIGIOUS ELECTRICITY. 

Recently in New York city, at the dedication of the new 
and splendid Jewish synagogue, corner of Lexington avenue 
and 53d street, a portion of the first chapter of Genesis waft 
sung by the choir; and as the words " Let there be light and 
ther,) was light" were uttered with a grand burst of melody, 
the whole church was instantaneously lighted up by elec
tricity. Thus it is that modern science lends her aid to give 
effect to the solemnities of her servants. 

RESTORATION OF OIL PAINTINGS. 

It appears that the brilliancy of the colors in oil paintings 
is due to the optical properties of the substance, contained in 
the oil, known as lineline. By exposure to the air this sub
stance, at first liquid, absorbs oxygen, becomes solid and 
transparent, firmly enclosing the particles of color. Linseed 
oil contains 80 per cent of this linoline. By lapse of time 
and physical and chemical changes, the linoline loses in some 
degree its transparency and the picture fades, those colors 
eontaining the least oil changing most . 

Pettenkofer has discovered that the vapor of alcohol will 
renew the qualities of the linoline, and he restores old oil 
paintings by placing them over a tight box, in the bottom of 
which is a flannel cloth, which has b� en dampened with al
cohol of 80 per cent strength. Th.e arrangement should be 
such that every part of the picture will be exposed to the al· 
coholic vapor. 

••••• 
THE FAIR OF THE AMERICAN INSTITUTE. 

The exhibition building is now filling up quite rapidly, 
and nearly double the number of articles are in place that 
was the case at the time of our last visit. There seems to 
be an improvement in the arrangement of tables and space 
which admits of a much better display and at the same time 
economizes much room heretofore wasted in needless passa· 
ges. Two wooden extensions are in process of construction 
beside the main building, in one of which will be a Camp
bell printing press, and in the other a huge saw mill. The 
excellent and instructive plan of exhibiting an industry by 
its processes in actual operation, we are pleased to note, is 
in some cases being carried onto A shoemaking firm enable 
the visitor to trace the entire manufacture of the shoe from 
its first cutting from the hides down to the finishing polish. 
The workmen are seated around the enclosed space, and the 
shoe passes from hand to hand, each man adding to or per· 
fecting some portion. The extent of the crowd that con· 
stantly presses against the railing, eagerly watching the va
rious manipulations, is a convincing proof of the interest 
taken by the public in such displays. In the same portion 
of the hall, a number of tailors are at work, cutting out, 
basting, sewing and pressing men's clothes; and about mid· 
way along one of the side aisles, an ivory turner makes bil
liard balls, chessmen, handles, etc. , from the crude material, 
while another workman engraves monograms and designs 
on the finished articles. The display of fruit this year is ex
ceptionally large and fine. There are some gigantic grapes 
and pears from Nebraska, and innumerable plates of apples, 
of excellent appearance, from various points of the West . 
The floral exhibit is as yet rather slim, but probably will be 
augmented when the Fair becomes' completely organized. 
Evidences of improved management are plain ; especially 
in the absence of the vendors of grease compounds and sim
ilar nostrums, who made their surroundings hideous with 
their yells, and provoked the ire, of every exhibitor in their 
vicinity, during the exhibition of last year. 

We resume our brief notices of such inventions as have 
attracted our attention, from their novelty or especial utility 
during recent visits. M. T. Boult's 

MACHINE FOR CARVING, 

paneling, molding and dovetailing in wood, is an excellently 
constructed and apparently very efficient devii:e. It is four 
machines combined in one. The dovetail arrangement is a 
separate attachment connected with the table, which makes 
both tenons and mortises at once, so that it only remains to 
fit the portions together. The paneler is a revolving cutter, 
working upw:l.rds on a vertical shaft under the table. The 
pattern is fastened on the opposite or upper face of the plank 
while the lower side of the latter is pressed against the cut
ter. We examined the operation of the machine quite at 
length, and found much to admire both in the simplicity of 

225 

its mechanism and the beauty of the work turned out. 
Young's 

DIAMOND SAW 

is at wo!'k in the machinery department, in the form of a 
neatly built iron model, one fifth the size of the more cum. 
brous wooden apparatus. The blade, it will be remembered, 
cuts through the stone by means of carbons or black diamonds 
which are secur'lly set along its edge. There is an ingeni
ous feed motion for moving the saw, and another device to 
lift the latter, consisting of an eccentric on the crank pin 
communicating with a knuckle joint and levers, so that it is 
allowed to cut only in drawing. The small machine exhib
ited, we were told, penetrated brown stone at the rate of 14 
inches and marble at 7 inches per hour. A novelty about 
this invention is its application to the cutting of window 
moldings. Bevels are made by suitably turning the stone, 
and rounded edges by gradually moving the latter under the 
saw. The work exhibited to us was very smoothly cut, and 
especially noticeable for its clean and sharp angles. The 
apparatus, the inventor thinks, does the labor, in molding, of 
from 12 to 14 stonecutters. Lyall's 

CORSET LOOM 

is a most remarkable combination of the Jacquard card with 
the well known positive motion 100m. The cards are hung 
in an endless chain in a frame work in the upper part of the 
machine, above the two rows of beams. These communi. 
cate with the harness, by the usual mechanism, so as to lift 
certain portions of the warp at certain times. Four strips 
or webs of corset are woven at once. To give a clear idea 
of the operation of the machine is hardly possible in mere 
words. If the reader, however, will imagine that half the 
warp in an ordinary loom, for instance, be pushed out of the 
way, and that the shuttle travels a dozen or so times through 
the portion left, then that the whole warp be allowed to 
come into action and the weaving go on as usual, it will 
perhaps be understood that there will be a gusset in the 
cloth formed by the half action, so to speak, of the filling. 
This, though cIudely expressed, is about the operation of 
the Lyall 100m. The Jacq'lard cards govern the quantity of 
warp to be kept in action, and this quantity is so graduated 
as to form the requisite gussets, welts, and gores. '{'he 
shuttle consists of a box enclosing the bobbin, the thread 
from which passes around and through extended springs. 
By this ingenious arrangement the slack loop, which would 
result from the shuttle not passing through all the warp, in 
forming gussets as above described, is taken up and the 
thread kept taut. '1'he winding of the finished web brings 
in another very ingenious though simple arrangement for 
taking up the irregular portions. There is an endless rub
ber belt pressing against the cloth from above. Below the 
latter is a strip of wood filled with needle point projections.  
The needles, while the whole warp is being filled, catch the 
entire web and, by the action of the rubber belt, pass it along. 
But when, however, only a portion of the width is being 
woven, the needles b,ook the inoperative part and hold it 
while they allow the part which is being increased to pass 
on. 

The entire invention, which we have thus necessarily 
only faintly outlined, is of great ingenuity and may justly 
rank as one of the most important of modern improvements 
in the trade to which it relates. 

A WIRE BRUSH MACHI�E, 

which puts us very much in mil?-d of a pin making apparatus, 
is at work in the main hall. It makes hair brushes, or in fact 
brushes for any purpose, out of fine tinned wire instead of 
bristles. The wire is led from the coil up to the back of a 
long strip of india rubber, and is moistened with camphene 
so as to penetrate the same with readiness. On setting the 
macbine in motion, an awl first makes a hole in the band 
then the wire is brought up, cut by a blade, and dies hold it 
while a little swedge forms a head upon its end. Then a 
pusher drives it into the awl hole and through the band, 
where it remains. The number of pieces in each row is regu" 
lated by an ingenious cam device, which causes them to take 
the elliptical figure peculiar to hair brushes. It only remains 
to cut the band into suitable lengths and attach it to back 
and handle to complete the brush. 

Near the apparatus just described is an 

ENVELOPE MAKING MACHINE. 

The paper, previously cut into prpper shape, is placed under 
an angularly shaped plunger, kept covered with gnm. This 
pushes the piece down through a cor!'espondingly shaped 
slot and at the same time pastes the lower edges. Two arms 
then swing around and push the paper under another plung
er, of different shape, which carries the.piece through a square 
hole of the size the envelope is to be. The edges are next 
doubled over by swinging meral plates, arranged on the sides 
of the slot, and the envelope remains in its place until anoth
er' arrives, when it falls into a suitable receptacle. 

There is a peculiar horizontal steam pump, Eickemeyer's, 
in a corner of the machinery department. At the middle of 
the piston is a short arm which, by a ball and socket joint, 
connects with a yoke on the fly wheel shaft, The piston has 
thus a partial rotation. on its axis, and so forms a self.operat. 
ing valve for both pump and steltm cylinder. 

A rather queer invention is the 
STEAM BOOT BLACKER, 

which consists of brushes which rub the sides and top of the 
boot and another made in shape to conform to the heel. 
There are attachments for a supply of water, and other 
brushes for removing mud, etc. The m.echanism is quite 
simple, and agitates the brushes at a rate which might carry 
dismay to anyone who is afilicted with corns, bunions, oJ' 
tender feet. 

© 1873 SCIENTIFIC AMERICAN, INC
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IMPROVED BORING MACHINE . 

One mechanical difficulty that has presented itself in the 
construction of boring machines with vertical spindlE's has 
been to change the driving motion from the horizontal shafts 
to the spindles. To this end rough wheels have been used, 
but these, in addition to that of the limited speed at which 
they can be driven, are open to the objections of wearing out 
the bearings and creating noise. The lateral strain upon 
shafts being as their distances from the center at which the 
power is applied, it is evident that the strain upon the bear
ings of boring or drilling 
spindles, when small wheels 
are employed, is almost as 
great as it is upon the teeth 
of gearing. 

Although the operation 
of wood boring is a light 
one, so far as the mere cut
ting is concerned, yet the 
supporting and adjustment 
of the timber requires a 
strong machine. Boring, 
111'1 a rule, is performed on 
the heavier class of lumber, 
such as is joined or framed 
by means of bolts, instead 
of tenon and mortices alone, 
lind the appliances for hand
ling the same are therefore 
necessarily of substantial 
construction. 

We publish herewith en
gravings of a new machine 
by Richards, London, and 
Kelley, of Philadelphia, that 
combines several improve
ments, aRd is claimed to 
meet most of the objections 
that we have pointed out. 

The spindles, three in 
number, are driven by one 
belt that is carried around 
the pulleys so as to give the 
greatest tractive power ; and 
no gearing, except a single 
pair of spur wheels, is used. 
These wheels are engine 
cut, and may run at any speed required. The epindles are 
moved across the lumber by means of the hand wheel seen 
in front, and have a boring range of 18 inches. The several 
spindles can be fitted with augers of various silles, so that 
all the boring may be performed at one operation when there 
are not more than three sizes of holes to make in each piece. 
The table, or carriage, is very strong, arranged with a dia
gonal clamp and pivoted so that angular holes can be bored. 
All the movable joints are fitted by scraping, and the whole 
seems well adapted to the severe use that boring machines 
receive in ottr large railway carriage and other woodworking 
establishments. 

We are informed that patents on these improvements will 
lIoon be applied for. 

------------4.H'.� • •• __ --------__ 
CHECKER LOZENGE PACKAGE . 

There is probably no one of our readers who, while travel
ing in a railroad car, has not had packages of gum drops or 
prize candy unceremoniously tossed into his lap and left in 
his charge during the peregrinations of their somewhat 
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grimy vendor through the train. The advantages of this 
plan of selling sweetmeats need not here be pointed out ; the 
disadvantages consist in that the purchaser, after he has ab
sorbed the candy, is without further employment than that 
to be obtained from the perusal of the wrapper or from dis
mal forebodings of the probable effect of his repast on hi/! 
teeth and digestive organs. 

The merit of the novel idea which is represented in our 
engravings will therefore be fully appreciated, particularly 
as it combines in a single package not only a quantity of 
candy, but the necessary articles for playiug a game of "rafts 
or checkers, thus affording an agreeable means of whiling 
away the hours of a tedious journey. The box is about the 
size of the ordinary twenty-five cent packages. Its contents 
consist of twenty-four lozenges-twelve white and twelve 
red, of t wo different flavors-and also of a sheet of paper 
printed in squares. The divisions of the board, instead of 

WOOD BORING MACHINE. 
being dead black and white, are formed by printing adver
tisements in alternate squares, so that the player, while me
ditating over h i s  moves, has directly under his eye� the an
nouncements of various business houses. The advertise, 
ments are either " set up solid " or " displayed, " as shown 
in Fig. 2, and, besides occupying the squares, extend around 
the edges of the sheet. 

The device seems quite novel and should prov!' a saleable 
article in confectionery stores as well as to travelers. The 
candy is, we are assured, pure and free from all deleterious 
ingredients, and is made by machinery at the rate of two 
tuns weight per day. The advertising sheet will doubtless 
commend itself to enterprizing firms as an ingenious mode 
of bringing their business to "public attention. 

Patented through the Scientific American Patent Agency, 
June 18, 1872, by Mr. H. W. Booth, corner of Don and Riv
er streets, Toronto, Ontario, Canada, by addressing whom 
further particulars regarding sale of patent may be ob· 
tained. 

• ••• • 
American ScIentIfic S chools, 

We of Young America, like other good children, feel a 
natural exultation in commendation which comes from fa
ther·land or mother.country ; and thus we Scientific Ameri· 
cans may take pardonable pride in such praise of one of our 
American schools of science as is contained in the follow
ing extract, from the Ohemical New8 of August 29, just re
ceived : 

Programm der Koniglichen Rheini8ch- Westphiilischen Poly
techni8chen Schule zu Aachen fur den Our8u8 1873-74. 

Announcement of the Steven8 In8titute of Technology, a 
School of Mechanical Engineering founded by Edward A. 
Steven8. Hoboken, N. J., U. S. A. 1873. 

We owe, to the courtesy of the directors of the establish
ments just alluded, to the opportunity of calling attent:on 
to two excellent schools established, the one by the care of 
the Prussian Government, the other by the munificence 
of a late eminent citizen of the great Transatlantic Re
public. 

In the programme of the Polytechnic school at Aachen (Aix
la-Chapelle) we meet with a very clear and succinct review 
of polytechnic science in all its bearings and its applications, 
as taught by a staff of some forty teachers, while the headings 
of the various subjects in which instruction is given amount 
to about one hundred. The school is now attended by about 
four hundred pupils, many of whom are natives of non
German countries. 

Although an institution due to private munificence, the 
Stevens Institute of Technology can worthily vie with the 
now already celebrated School at Aachen. The Stevens 
Institute is just as much a high polytechnic school as the 
German one, and to the eminent President of the Ameri
can school, Dr. H. Morton, high credit is due for the man
ner in which he has assisted the trustees of this foundation 
to carry out the will of the late Mr. E. A. Stevens. 

Our space does not permit us to enter into a detailed 
review of the two volumes, the titles of which are recorded 
above. Both books have a permanent value, and the Ameri
call contains, aided by woodcuts, a description of some of the 
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most prominent portions of the contents of the museums and 
collections of apparatus for illustrating lectures on physical, 
chemical, and engineering sciences.  'While calling attention 
to these institutions, we cannot but express our great regret 
that in this country nothing exists which even approaches 
either of the two establishments of which the programmes 
have been courteously sent to us. 

----------__ .�·4.��. __ ----------_ 

SPRAGUE' S  COMBINED SASH LOCK, SASH HOLDER, AND 
WEATHER STRIP. 

The chilly evenings and 
mornings of the present 
month will be a reminder 
that cold weather is not 
far distant, and conse
quently that it is time to 
take the necessary precau
tions for keeping the warm 
air in as well as th .. chilly 
blasts out of our dwell
ings. With chinks open 
around the windows, a 
comfortable house is hard
ly a possibility, so that we 
pr{,)sume there are few who 
will not avail themselves 
of some form of the well 
known " weather strip ."  
The invention which we 
illustrate in our engraving 
may, therefore, perhaps 
prove a welcome device to 
many, particularly as it is 
especially adapted to win
dows which are minus 
cords, pulleys, or proper 
locks, a state of affairs 
frequently the case in 
country houses. 

The arrangement con
sists of a strip, A, resting 
alongside the sash, B, Fig. 
2, on springs, C, placed to 
receive it. and secured by 
screws, D, with their heads 
against shouldered sockets, 
so that the movement of 

the piece, as regards sash and frame, may be regulated. The 
strip, A, is covered on its face with leather, so that it forms 
a tight weather strip, and by its elastic movement permits 
the sash to be held up at any desired point. 

A section of this batten, E, forms the locking bolt, and is 
constantly pushed outward by a spiral spring, F. When op
posite the recess in the window frame, as shown in Fig. 1, 
the action of the spring forces the pivoted section therein, 
thus firmly locking down the sash. When it is desired to 
raise the latter, it is only necessary to pull down the hook 
lever, G, whiph contracts the spring and withdraws the lock
ing piece. The section, E, is faced and forms a �ontinuation 
of the weather strip ; and by jointing it to the lower end of 
the piece, A, the device is rendered suitable for the upper 
sash. 

Patented by Mr. E. J. Sprague, July 22, 1873. For fur-

ther particulars concerning the sale of rights, etc., address 
the proprietors, Sprague & Miller, P. O. Box No. 17, Youngs
town, Mahoning county, Ohio. 

------------.. �,.� . .. ------------
THE Braziliau cable expedition is at Madeira, and the line 

;:onnecting that island with Portugal has been successfully 
laid. 
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T H E  EVAPORAT ION O F  WATER B Y  PLANTS. 

In order to measure with precision the quantity of water 
necessary to maintain a plant constantly in a proper condi
tion of moisture, it is necessary to determine the enormous 
amounts of liquid which the vegetable evaporates. The 
method of obtaining such result is quite imperfect, for since 
metallic plates are arranged over the plant and pot so as to 
cover completely the earth, and it is impossible to hinder an 
evaporation from the surface of the soil, it is manifestly dif
ficult to affirm. that all the fluid employed in the watering 
has traversed the plant_ 

M_ Deherain communicates to La Nature, to which jour
nal we are indebted for our illustrations, records 
of his investigations in the subject, which have 
extended over several years_ In order to collect 
the water evaporated, he fixes a leaf of the plant 
in an ordinary test tube by means of a split 
cork. The tube is held by a support so as to 
retain the leaf in its  normal position (Fig. 1)_ 
When the apparatus thus arranged is placed in 
the sun, dew quickly appears on the interior of 
the cylinder, and augments rapidly until, at the 
end of an hour, a quantity of water may be col
lected, often equal to, and sometimes of twice 
the weight of, the leaf. In several examples 
given by the author, we note that of a leaf of 
wheat, weighing 3 6 '1 grains, yielding, in the 
above period, 30'1 grains of water, equal to 88'2 
per cent of the weight of the leaf. A more 
striking instance is that of corn leaves gathered 
after a prol<mged drought, giving 229, 187, 179, 
and 178 per cent of their weight in water, the 
largest prollOrtions yet determined. 

In order to obtain from the leaves such ex
cessive quantities of fluid , it is necessary to ex
pose them to the sun for a time : for if they be 
submitted merely to diffuse light, evaporation 
diminishes perceptibly, while it ceases almost 
entirely in darkness. A wheat leaf exposed to 
the sun gave, as above noted, 88'2 per cent of 
its weight of water ; in diffuse light this propor
tion was reduced to 17 '7  per cent, and in darkness 

to be easily drawn off and replaced, when necessary, by oth
er liquids. The leaf is then caused to be illuminated by va
riously tinted lights, and it is found that the efficacy of the 
rays in determining evaporation ranges in the following or
der : yellows, reds, blues, and greens. When the outside 
vessel contains .a yellow solution, a quantity of water double 
that given off by the leaf when submitted to a green light 
is collected. 

Analogous results are obtained by using the solar spec
trum obtained through a glass prism. The light (Fig. 4) 
is refiected by a heliostat to the prism, undergoing separation, 
and the tubes are auanged in various parts of the refracted 
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daily 5,648 cubic feet of water. The result is that, thus 
treated, the earth yields crude products to the value of from 
four to six hundred dollars per 2 '4 acres instead of from 
one to one hundred and fifty dollars, as would be the 
case in extended agriculture. 

-------------.� .. � . •• -------------
Floors or lUortar I n  

General T. G. Ellis describes, from 
the following method used in Mexico : 

Mexico. 

personal observation, 

" The limestone used was a hard, compact, blue material, 
in some places sufficiently hard to strike fire on the drills 
used in running a drift through it for mining purposes. It 

often contains iron pyrites in small proportion_ 
This was calcined in kilns cut out of a very soft 
limestone, that likewise is found in that section 
of country, and which, on account of its white 
ness and softness, i s  called cal le"clw. 

After calcination the lime was removed from 
the kilns, and slaked as soon as cool. Some of 
it  was used within a day or two, and some re
mained a month or more in barrels. All the work 
made with it seemed to be equally good. 

In making the floors, a layer of broken lime
stone, three or four inches thick, was first 
laid evenly over the surface of the ground. the 
stone being about the usual size for macadam
izing roads. Over this a mortar of about two 
parts of sand to one of lime was carefully and 
evenly spread to the thickness of lt or 2 inches ; 
this was allowed to remain for about twenty
four hour:" or until the surface had become quite 
dry. It would probably take longer in this cli
mate, where the air possesses a greater amount 
of moisture than in Mexico. 

to 1 '1 per cent. These experiments are very FIG. 2.-APPARATUS SHOWING THAT THE EVAPORATION IS DUE TO LIGHT. 

The floor was then thoroughly pounded all 
over with a tool composed of a block of wood 
about 1 foot square and 3 inches thick, having 
a handle rising from the middle, so that a man 
could stand while using it. The whole surface 
was beaten down with this ram until it was 
again as soft and moist as when first laid. This 
operation of ramming brought the water in the 
mortar to the surface so as to form a layer of 
semi-fluid substance on top. simple and easy, and any one interested in the 

subject can repeat them for himself with little trouble. 
It appears difficult, from the above results, to avoid the ad 

mission that light has a decisive influence on the phenome
non. In order, however, to render certain the fact that the 
abundant transpiration in the tube was not due to a warm
ing of the confined air by the sun's rays, during the entire 
experiment the leaves were kept at a low temperature, either 

FIC>. l.-Apparatus showing the quantity of water evaporated by leaves. 

by placing the tube within another, through which passed a 
current of water (Fig. 2), or surrounding the inner cylinder 
with crushed ice, which was constantly renewed. Thus ar
ranged, a wheat leaf, weighing 2 ' 7  grains, gave 2 '5 grains 
of water in the sun and only '045 grain in darkness .  The 
liquid between the tubes was

· 
kept at 59° Fah. At a tem

perature of 39 '2°, gained by the aid of ice, in an hour in the 
sun, the leaves gave off 108 per cent of water. 

rays. The facts already recorded are plainly discernible. 
It may be considered, as determined from the preceding , 

that the rays efficacious in causing the decomposition of car
bonic acid are also those which favor the evaporation of 
water by leaves, and thus two very important phenomena of 
vegetable life appear to be connected by a bond, the nature 
of which is still unknown. 

By determining tq.e evaporation of a cultivated surface, 
we may be able to draw important conclusions on the quan
tity of water which it should receive in order that the grow
ing plants thereon may prosper. It has been found that in 
a thinly planted field of corn, where thirty stalks were count
ed per 10 '7  square feet, the weight of the leaves was about 
3,732 '6 grains. These leaves on a clear day gave off at least 
150 per cent of water per hour, or in ten hours 1 ,500 
per cent. The 3,732 '6 grains of weight of the latter 
should therefore give off 55,902 grains of water, or some
thing over one gallon. If, therefore, 10'7 square feet 
(square meter) yield a quantity equal to some 6 '6 pounds, 
2 '4 acres (hectare) will give about 33 tuns. This is not 
far from the conclusion reached by Hales, a ceJebrated 
English naturalist, nearly a centul'y ago, as he estimated that 
20 acres planted with cabbages evaporated 706 cubic feet of 
water per day, while more extended investigations by Schlei
den, the botanist, on fields of grass and clover, gave 21 tuns 
per similar area. 

These figures, however, relate to ordinary and general 
agriculture, fields, etc. ; but if we consider the cultivation of 
vegetables for the market-kitchen garden culture-we 
should find, corresponding to the quantities of irrigating 
water, results infinitely more elevated. It is estimated that 
the kitchen gardeners of Pari s tllro w, pe; year, upon the rich 
soil, water equal to a depth of 12 '8  feet. Considering that 
cultivation continues for 250 days per year, for in winter it 
almost entirely ceases,i t  is found that every 2 '4 acres receives 

The floor was again allowed to dry, and again beaten over 
each day for about a week, when the operation brought only 
a slight amount of moisture to the surface. 

Immediately after the last pounding the whole surface 
was powdered with a thiu layel' of red ocher, evenly sifted 
on, and then polished as follows : 

FIG. 3.-Apparatus for distinguishing the effects of variously colored rays. 

A smooth, nearly flat, water-worn stone, a little larger 
than the fist, was selected from the bed of the stream which 
ran through the place, and with this the whole floor was 
laboriously gone over, rubbing down, and Jeaving the sur
face of the lime as smooth as a piece of polished stone, the 
red of the ocher rendering it of a rich brown color. 

In less than a week the floors made in this way were suffi-
ciently hard to bear the weight of a horse with
out indentation. Roofs were made in the same 
lI!anner, without the coloring matter, which was 
added only to give the floors a better tint than 
the gray of the mortar. These roofs were per
fectly waterproof, . and were unaffected by sun 
or rain. 

In the city of Monterey, sidewalks in the prin
cipal streets are made in the same manner, and 
some of them have lasted for years, wearing 
through like a block of stone. 

The great durability and strength of these 
floors and roofs are entirely owing to the pound
ing operation above described, as the same ma
terials were tried in the ordinary way without 
success. 

It is, then, the luminons heat which deter
mines the evaporation as well as the decomposi
tion of carbonic acid by the leaves ; and H is cu
rious to note whether, in pursuing the compari
son, we should eventually recognize that the 
luminous rays, potent in determining the de
composition of the carbonic acid, are equally ef
ficacious in favoring evaporation. In causing 
the first mentioned effect, the brightest rays, red 
and yellow, are known to be the most active. 
This fact may be determined by placing a marsh 
plant in a weak solution of carbonic acid and 
then surrounding the vessel with a cylinder con
taining various colored liquids. It will be found 
that the green and blue rays, which blacken 
photographic paper so rapidly, act but feebly, 
and cause but a very light disengagement of ox
ygen, while, on the other hand, the red and yel
low rays, inoperative on sensitized paper, are 
singularly energetic in causing the decomposi
tion of carbonic acid. Now, precisely these 
same rays favor the evaporation of water by 
leaves, and this is experimentally demonstrated 
in the apparatus represented in Fig. 3. The 
tube holding the leaf is placed in a glass, which 
is .qUed wit}). a colored solution arranged so as 

FIG. 4.�APPARATUS FOR DISTINGUISHINCJo THE EFFECTS OF THE RAYS OF THE 
<SOLAR SPEOTRUM. 

The writer has not had occasion to make use 
of this process in this cJ!mate, but gives a de
scription, . hoping that it may be of value to 
others who may have occasion to lay floors of 
lime in architectural or engineering works. He 
has never heard of this method being employed 
in this country ; although it seems singular that 
it should be used so generally by a neighboring 
nation, and be wholly unknown to our build
ers ."  

Our readers will perceive that this method of  
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using mortar is analagous to the French mixture known al 
Coignet's beton, which, when thoroughly rammed as above 
described, forms artificial stone of greai, s trength impervious 
to water. M. Coignet appears to have been long anticipa
ted by the Mexican builders. 

The lJ.IanlCestatlon or Energy In Nature. 

To the Editor of the Scientific American : 
If we would ignore the assumed existence of the hypothetic 

ether, and look upon every particle of matter as being the 
center of a ubiquitous sphere of static energy or influence, 
jlatural phenomena could receive a better explanation. From 
our knowledge of matter we say that it is indestructible ; 
and as every portion manifestly influences in its motion 
every other, we may say that its energy is practically ubi. 
quitous, and continually exercised for the attainment and 
maintenance of equilibrium. Faraday supposed the exist
ence of " physical lines of force ;" and both Thomson aud 
Maxwell show that this hypothesis gives a more correct view 
of electro-magnetic action than the usual mathematical ex
pression. As then all that we know of Nature is summed up 
in matter and energy, we may fairly assume the physical 
existence of both, while looking upon the essential nature of 
either as beyond the reach of speculation. By this means we 
rid ourselves of unwarrantable hypotheses. Space becomes 
jleither a vacuum nor filled with one or more impossible 
ethers. Electric or magnetic phenomena are not action at a 
distance, but action along unbroken lines of induced force 
within a body's sphere of energy, the transversal vibrations 
of such lines when broken into an advancing wave constitut· 
jng heat and light. 

The constitution of every cosmic system proves the phys· 
ical existence of energy. Static potency is inversely as the 
distance from the center of exerted power, as shown by th e 
lever or balance. The centripetal force varies inversely as 
the square of the distance, the centrifugal as the cube: 
This makes the revolving force to vary inversely as the dis
tance, when both tendencies are produced from the same 
center, as in the common illustration of a sling-constraint 
and outward motion acting along the same connecting line. 
But the physical connecting line is necessary. Now we find, 
in every cosmic system, the energy of motion (velocity 
squared) of every revolving body to be inversely as its dis· 
tance from the united balancing center. 

The solar system, say, represents a certain amount of 
energy-that of the matter composing it-and is formed in 
the universal tendency to equilibration, by the matter blend
ing its energies into one common concentric sphere for the 
mutual balance of the various bodies. The laws of Kepler, 
in regard to which there has been so much speculation, be
come inevitable. Equal areas are moved over by each body 
in equal times. As the force of motion is inversely as the 
length of radii in the concentric spheres encircled in revo 
lution, the linear length defines the time occupied in motion 
by each body. The radii squared give the respective areas 
swept over in revolution. The areas (radii, or times squared) 
therefore, described by the different bodies, must be to each 
other .as the volumes of energy in the concentric spheres of 
which they are great circles. The squares of the radii for 
areas are to eacb. other as the cubes of the same for the vol
ume of energy, which gives the areas to be moved over. 

The blending of energies into one common center of bal. 
ance explains the law of gravitation. For matter must ap
proach until stable equilibrium is attained by the proportion
al masses, at the necessary distance from the united center 
of gravity. But by the principle of the conservation of en
ergy, when the bodies have attained balancing distance in 
free �pace, the force of approach necessarily becomes trans
formed into revolutionary motion. Of this deviating force, 
the Newtonian law renders no account. But the ascription 
of physical energy to matter, with its universal tendency to 
equilibl'ium, not only explains but shows the necessity of 
the conservation of both centripetal and tangential tendencies. 

The theorems of La Grange and La Place are necessitated 
also by the physical reality. For that definite amount of 
energy which centered itself for the equilibrated motion of 
bodies cannot otherwise than conserve what it formed, local 
action being continuously neutralized by counter. strain. 

My conclusion, then, is, that matter and energy Rre phys
ical realities, bec'luse they constitute all t},at we know' of 
Nature. The energy of every particle of matter we look up. 
on as universal because it acts upon all others. The energy 
of every body is exercised in maintaining or in striving to 
attain equilibrium with all others, and may act either attract· 
ively or repulsively, according to the IllOSt powerful enforce
ment or solicitation ;  we find that Nature teaches this also. 
To this variation of action, according to molecular constitu· 
tiOIl, must be ascribed cometary eccentricities. In apparent 
defiance to the gravitating law, cases of division and perma. 
nent separation of parts have been witnessed. Static poten
cy is inversely as the distance from the center of balance ; as 
we see that a small body will, by a nearer approach to the 
center of the earth, raise a much larger. if only at a greater 
distance from the balancing center, although both originally 
were at the same distance from the earth's center, and the 
larger body attracting according to its mass. Radiant action, 
or vibration from the center of a body's sphere of energy, 
outwards, must vary with the square of the distance, and 
also tractive potency if acting in all directions. Such varia· 
tions of potentiality bring about all natural charges amidst 
all tendencies to equilibrium ; and the amount of energy in 
the universe is measured by its matter. The energy of the 
ILtom is no less universal than ind�lI.tnlCtible. 

1'hUadelphia, 1'a,. WH. DJl)NOVAN. 

The MillIon Dollar Telescope. 

To the Editor of the Scientific American : 

Much has been said about this proposed instrument, and 
several plans given. I have another plan that, if it be not 
too visionary, will be far less expensive than and fully 
equal in its results to any other. I have read somewhere. 
or else I dreamed it, that if a plate of glass be placed over a 
circular opening and the air exhausted from behind it, the 
glass is bent back by the pressure of the atmosphere, and it 
may be made to retain this concavo.convex form. If this be 
true, why may not the lens be made in this way and filled with 
bisulphide of carbon ? I see no reason why 't may not, for 
all the glasses needed may be made of any convexity required 
Some genius can certainly work this out. 

It has been proposed that the telescope be erected at Phila
delphia, and that, during the exhibition of 1876, people be 
allowed to look through it at so much per head. This might 
do to raise money,and many would take the look just for the 
name of it, though very few would appreciate the sight. It 
requires a knowledge of such things and a taste for them to 
appreciate them properly. I have shown persons objects of 
the lesser world through the microscope ;  and though they 
considered themselves cultivated, they no more appreciated 
those beauties than would Lo, the poor Indian. There are 
many people. too, who are very fond of pictures ; but after 
all, they do not appreciate them : they lack the knowledge 
of and taste for art. One may admire, and yet not appre· 
ciate. Thus it would be with the great telescope. While 
many might, from curiosity, want to gaze at the stars . the 
instrument would be doing mean service.  Far better that 
it be placed at some point favorable for observation, and 
some experienced observer appointed to use it, and then we 
may expect it to do something worthy of so great an instru
ment. 

I would willingly forego a look through it, much as I 
might de�ire it, that it might be used to better purpose. It 
is just the thing that I have thought of for years ; if I were 
worth the million, I would have constructed it at my own 
expense for the benefit of science ; but as I am worth less, I 
will have to stand back and wait awhile. Still, I hope the 
project will be carried out in some form. 

Sans Souci, Ohio. X. PERRY MENTOR . 

• • • • • 
[Special Correspondence of the Scientific American.] 

UP THE AMAZONS. 

No. 1 .  

PARA . -ITS SITUATION, CLIMATE, INDUSTRY, A1{D CO]{MERClI. 

The largest city on the largest river in the world, and the 
sole commercial outlet of a region equal to the United 
States east of the Mississippi but really more fertile : such is 
Para. 

It is a city of strange contrasts .  Founded two hundred 
and fifty years ago ani having an unparalleled position, it 
has to-day but thirty-five thousand inhabitants, a slow 
growth, due mainly to revolutions, yellow fever, and absurd 
legislation. Standing seventy miles from the ocean, it is 
nevertheless approachable by the largest steamers. It is built 
on a low tract of land, so that at a distance it appears, like 
Venice, seated on the sea, with beautiful rocinhas nestling in 
gardens along the shore, and every variety of craft, from 
frigate to canoe, on the water ; hemmed in between the river 
Guajara and a perpetual forest that stubbornly disputes every 
inch of ground ; with picturesque avenues of mongubas, 
graceful palms, and superb bananas iu elegant luxuriance : 
with unpaved streets, neglected plazas, dilapidated houses, 
sombre churches with grass and shrubs growing on their tiled 
roofs ; with screaming parrots and toothsome vultures, yel
low dogs and chattering monkeys ; with wealthy Brazilians 
in spotless white, noisy Portuguese porters, idle soldiers, 
merry negresses with trays or:water jars on their heads, sober 
Indian women with naked children astride on their hips or 
rolling in the street ; with a mongrel population of amalga
mated Portuguese, Indian, and Negro blood-mulattos, Ma
meIucos, Cafuzos, Curibocos, and Xibaros ; everywhere the 
signs of human indolence and Nature's thrift, of filth and 
poverty alongside of overpowering beauty and wealth of 
vegetation, yet altogether leaving a pleasing impression on 
the mind which can never fade. 

Para (officially called Belem-the Portuguese for Bethle
hem), is justly celebrated for the almost perfect equilibrium 
of its climate. The temperature ranges from 73° to 93°, the 
mean of the year being 81 0 .  The heat is never so oppressive 
as in New York, being tempered by strong sea breezes and 
afternoon showers. Were it not for the imported diseases, 
Para would be the paradise of invalids. In 1819 the small 
pox first :visited the city, in 1850 came the yellow fever ; and 
in 1 855, cholllIa. The natives suffer most from the first epi. 
demic, and foreigners from the second. At the present time 
(July), the small pox irs at work, not only in Para, but also in 
Manaos, a thousand miles up the river. As 

AGRICULTURE 

is at a low ebb and import duties high, living is dear in com· 
parison with former rates or with what we might expect in 
a city on the edge of an empire of exhaustless fertility. 
Luxuries are exorbitaut. Hotels charge $2.50,gold, per day. 
Enterprise runs mainly to small shopkeeping and wholesale 
trade in rubber and cacao. Bnt there is progress toward a 
better state of things. We notice many changes since our 
visit in 1867. The passport system was abolished last year. 
The State religion is more tolerant (the Jews have a syna
gogue), and religious holidays, which once seriously inter· 
fered with trade and industry, have . been reduced in num
ber. Among the new public buildings are the President's 
Palace !!.v,q the Graud Opera, House, The ll\tter will cost 
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$500,000, and contain a theater accommodating 1 ,600 persons 
and a saloon holding 1,200 , in every respect out of all pro· 
portion to the wealth and size of the city . There are two 
banks, with a joint capital of $6,000,000. The city is light. 
ed by a London company, the gas costing four donal'S per 
thousand cubic feet. A circular railway now connects Para 
and Nazareth, 8 nd is well patronized by high and low. The 
rolling stock consist·s of five locomotives,  fourteen passen
ger and eight freight cars . 

There are very few Germans, French, English, and Amer
icans in Para ; but of Portuguese there are about 5, 000, all 
busily coining money as shopkeepers, artizans, carmen, 
boatmen, etc. The native Brazilians are exceedingly jealous 
of them. They complain that these foreigners are monopo
lizing the trade of the country ; but instead of vigorously 
competing with them, they threaten to drive them back to 
Portugal. While agriculture, such as it is, is carried on by 
the Tupuyos or civilized Indians,  the mechanical arts are 
mainly in the hands of the Portuguese. Among the 

INDUSTRIAL ES1'ABLISHMENTS, 

there are fifty. nine bakers, forty-three tailors, thirty-six 
sh')emakers, thirty-two carpenters and joiners, twenty 
barbers (including such as bleed ty lancet and leech), nine
te�n tinners and glaziers, sixteen blacksmiths, thirteen 
butchers, ten printers , eight sugar refiners, eight soap and 
tallow chandlers, eight m akers of fireworks, four dentists, 
four bookbinders , four confectioners, three photographers, 
three saddlers, three tanners, and three potters. No for· 
eigner can practice a profession (as medicine or law), and 
charge for his services,without a certificate from the Univer· 
sity at Rio. Dentistry, being considered . a mechanical art, is 
allowed . There are at present si:xteen printing presses at 
Para, from which issue fourteen journals-five dailies,t.hree 
semi-weeklies, and six weeklies ; four bookstores ; one col
lege (Lyceo Paraen8e) with twelve departments : a normal 
school, baving a course of three years ; a library, museum, 
and literary club. 

The great want of the country is laborers of all kinds, but 
especially field hands. Agriculture has been ruined by the 
universal rush into " extractive industry, " that is, the col· 

lection of the natural products, as rubber, nuts, sarsaparilla, 
etc. The rubber trade absorbs supreme attention ; sugar 
cane is grown for the manufacture of rum, sugar being im
ported from the southern provinces ; and the cultivation of 
cotton, rice, coffee, and cacao along the Amazons is nearly 
neglected. Another check to commercial enterprises is the 
high and irregular tariff. The duty on imports varies from 
five to eighty per cent. Ordinarily it may be reckoned at 
forty ; but the same gOOG S will enter at different rates,  evi · 
dently depending on the caprice of the official. Bribery is 
openly practiced and expected. The duty on ready-made 
clothing is determined by weight, and on shoes, by the length 
of the sole. The usual cost of exportation is seventeen per 
cent ; but the loss is much greater on certain products, as 
cabinet woods.  This practically discourages labor by taxing 
it. Not $400 were collected at the custom house on all the 
woods expor,ed from Para in 1868·9. Brazil abounds with 
the most valuable timber in the world, but is prevented from 
competing with other nations by this system of self-stran
gulation. There are but two or three saw mills on the Ama· 
zons. A dozen boards of the common wood of the country 
(c 'dar or itauba) costs eighteen dollars at Manaos. Fine 
rubber costs about fourteen dollars an arroba (32 Ibs . )  up the 
river, find the loss is about forty. five per cent in getting it to 
Liverpool or New York, half of which is for freight and the 
other half for custom charges , 

B ut Para is destined to enjoy an enviable rank among the 
commercial cente rs of the world. She can never have a rival 
at the mouth of the Amazons, for she occupies the only avail
able spot,  the northern channel between Macapa and Chaves 
being scarcely fit for navigation . Standing at the gateway 
of a magnificent valley covered with the richest II.nd largest 
forests on the earth and at the embonchnre of a river which 
affords an unparalleled extent of water communication, 
touching every country on the continent except Chili and 
Patagonia, Para must become the 

LIVERPOOL OF THE TROPICS. 

Her most prominent citizens are men of progress, and the 
dead weights on trade and labor will soon be removed. 

At present the commerce of a count,.y of such vast extent 
and resources is ridiculously insignificant. As most of the 
articles of consumption are imported, and many of those 
produced are exported, the foreign trade is greatly in excess 
of the intern al, 

In 1872 the value of exports to Englaud = $2, 766,761 ; to 
the United States = $2,371, 138 ; to France = $466, 788 ; to 
Portugal = $247,222 ; to Germany = $38,438 ; to Southern 
Brazil = $171, 469. 

The greater part of the rubber goes to England and the 
United States (about 2, 500 tuns to each) ; cacao goes chiefly 
to France ; Brazil nuts, eopallba oil, and tonka beans to thE' 
United States ; straw hats, sarsaparilla, and tobacco to South
ern Brazil ; piassaba and fish glue to England ; cotton, sugar, 
rice, farina, hides and cachaca to Portugal. During last 
year there entered the port of Para twenty. four steamers 
and fortY 'nine sailing vessels (tunnage 62,393) bearing the 
stars and stripes ; thirty-five English steamers and eightAen 
sailillg vessels (tunnage 41,937) ; thirty- nine steamers and 
ten sailing vessels (tunnage 41 ,845) of the Empire ; Portu
guese sailing craft. twenty three ; French, nineteen ; and from 
other n ations sixteen. The total value of exports from 
Para in 1871 was $6,710,501, of which $5,323, 135 beJojlg to 
rubber. 

In my next I will treat of the 
resources of the -Ama7jOUil, 

navigation and commercial 
. ;fA:ME5 ORNN. 
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LETTER FROM UNITED STATES COMMISSIONER 

PROFESSOR R. H. THURSTON. 

NUMBER 13. 

BERLIN, September, 1873. 
Leaving Vienna late in the evening by express train, the 

traveller may reach Dresden next morning. The route tra 
verses a pl(lasant country, but no objects of remarkable in
terest are seen until, not far from the end of the journey, 
the little town of Bodenbach is reached. Here our baggage 
is eJ(amined by the customs' officials with equal courtesy 
and care ; we get our breakfast and move on. Here we en
ter the 

SAXON swrfzERLAND, 

and as we rapidly ride along the banks of the Elbe, we ad
mire the beautiful mountain scenery on either hand, with 
high rugged cliffs, bordering the river or confining t.he nar
row lateral vall .. ys with their tangled linings of green foli
age, tho dark ravines and picturesque basaltic peaks and 
jutting promontories, the remarkable natural bridge at the 
Bastei, and the lofty hights of these immense rocks, the 
Lilienstein and the Konigstein. Th e latter is crowned with 
the once impregnable fortress which defied, in earlier times, 
the attempt of the " Conqueror of Europe " to breach its 
walls from the hights of Lilienstein. The strange forms as 
sumed by the basalt prod uce quaint and striking views all 
along the whole distance ; from the crossing of the Elbe at 
Bodenbach nearly to Dresden, these views form an unintf.lr
fupted succession of most beautiful panoramas. The river 
itself presents objects alike novel and interesting. Here 
and there, anchored in the stl'eam, arll queer Bchijfmuhle, 

large scows or rafts carrying mills f01' grinding grain, and 
deriving power from the a�tion of large paddle wheels 
which are turned by the rapid current. Towage is per
formed by a steamer which is destitute of paddle wheels ,  
screw propel:er o r  oars. It is  a Kette-dampf or chain steam
er' which propels itself and draws after it a heavy " tow " 
by overhauling a stron� iron chain which is laid along the 
bed of the river, and whICh, coming on board at the bow, 
passes around a drum amidships and overboard again at 
stern. So far as expenditure of power is concerned, this is 
the most economical of method s of propul sion, and the ap
parent ease 'With which these vessels are steered and man
amvered is quite surprising. It is somewhat remarkable 
that this method, which has been long known and practiced 
in this country, and of which the economy is well under
stood by all engiu eers, has been so little used in America, 
where we have so marry locations to which it would be most 
suitable. The obj ections to its use in other places would 
probably be found to be the expense of the chain on long 
routes, and the fact that the craft is confined to a precise 
line of travel from which it cannot depart to meet the eJ(i
gencies of wind or tide, or to avoid other vessels. By this 
systen;� loss from " slip," which amounts, in ordinary pro 
pulsion and towage, to from ten to fifty per cent of the total 
power expended, is entirely avoided. 

Plying on the river are also many little passenger steam
ers, conveying excursionists to and from the many beautiful 
watering places an d romantic little villages which are scat
tered along either bank. " Beautiful little boats," the guide 
books call them, but they look :!'ar more quaint and anti
quated than beautiful to the traveler who has traversed Long 
Island Sound, or who has sailed upon the Hudson or upon 
the Mississippi. 

Leaving the ri ver bank, we approach Dresden, crossing a 
level fertile plain, and are soon landed in this Saxon capital. 
Dresden has always been a favorite residence both with 
Americans and wi�th English people, who find here cheap 
living, good music, a noble gallery of paintings,and good 
schools for tht>ir children. The beautiful suburbs of the 
town afford pleasant excursions and beautiful drives in sum 
mer ; and in winter, music, the theater, and skating make 
the time pass very pleasantly. 

At the earliest possible mOlUent we visited the 
POLYTECHNIC SCHOOL, 

which is one of the oldest and best in Europe, although not 
very well provided with models and illustrative apparatus in 
its technical departments.  Some of the work done by the 
students is remarkably fine. One had planned and made 
the drawings of waterworks for supplying a large town, an
other had completed the specifications and designs of a pe
culiar form of steam engine, a third had planned a cotton 
mill, and a fourth had prepared designs for an ironworks. 
The amount of time given to the work in the drawing room, 
is, however, exceptionitlly great. The student is usually 
engaged in this work sixteen hours per week, beside which 
he attends to studies and the lectures given in the several 
collegiate d&'partments. In some instances ,  the designs pro
duced by the students exhibited considerable inventive tal
ent ; and, in the majority of instances, the plans were well 
chosen aud the details were well proportioned . The young 
men who, having had the advantages of such instruction, 
have sufficient en ergy and love of their prQfession to enter 
the workshop, and there learn the no less important details 
of shop practice, cannot fail to succeed in life, even in Ger
many, where good opportunities are so much more infrequent 
than with us. 

We found time to visit the 
GHEAT PICTURE GALLEHY 

for which Dresden is noted, and there S<1W the noble works 
o� Correggio and of Rubens, of Rembrandt and Titian, and 
of dozens of other famous pail1ters of early and of later 
times, and finally stood, in sil ent, wondering admiration, be 
fore the noblest of them all, Raffaelle's Madonna di San 

Si8tq, We pa§seiJ h!\stilr thrQu,&,h tile GrUM G�wQlQft (the 

green vaults), examining curiously and hurriedly the wealth 
of art treasures preserved there. 

We wandered through the pleasant streets, enjoyed a ride 
through the lovely GroB8e Garten and, still more, our visit 
to the great library, where, among its 800,000 volumes, we 
found many referring to the early history of our own coun
try. We should have been glad to have spent much more 
time here, but duty forbade, and we hastened on to Berlin, 
after taking a day to visit the famous old town and the cele
brated. 

MINING SCHOOL OF FREIBERG, 

the Berg-Academie. Here we found a good collection of 
models of mining apparatus and machinery, and a consider 
able number of newly made duplicates, which, we were 
pleased to learn, were made for some of our own schools in 
the United States. 

Freiberg is situated in the midst of a mining country, and 
tha exceptional advantages which the school is enabled to 
offer to s tudents, in consequence of this fact, together with the 
high character of its professors, have given it a celebrity 
second probably to none other in the world. A large num
ber of young men from the United States have been edu
cated here. To-day, fortunately, there is no necessity for 
the American student of mining to leave our country to se
cure his professional education. The town appears to the 
stranger curiously antiquated, and the people someti mes al
most equally so. The picturesque costume of some of the 
women, consisting of a red hat and a blue gown, or of a 
blue head covering and apron with a red petticoat, by its 
strong contrast of colors, is quite striking and pleasing. 

The great city of  Berlin has many attr'1ctions for the tour
ist, although it bears no comparison with either London or 
Paris. Its noble buildings and fine wide streets, its palaces 
and gard�ns, and its museums, are exceptionally interesting 
and pleasmg. To us, as to the ord inary visitor, they pre
sented unusual attractions, and the limited time that was 
allowed for their inspection was enjoyed greatly. But even 
more interesting than the palaces was the great 

LOCOMOTIVE WORKS OF BORSIG 

and the two technical schools-the Bau-Academie and the 
Gewerbe-Schule-were not less interesting than the muse
ums. 

Borsig's works are among the most important in Germany, 
as may be seen from the fact th"t of the 5, 455 locomotives 
reported as belonging to the German railroads in 1870, more 
than 1 ,900 w&'re built at this establishment. Only the loco
motive works are in Berlin. The iron and steel is made at 
the large ironworks near the mines, and the boiler shops and 
forges are at Moabit, a little way from Berlin. 

In 1870 the B01'Big8clw An8talt, in the city, made 158 
locomotives. Its capacity is now 170 per year. The Ge8ell
schaft fur Fabrication von Eisenbahnbedarj in the same year 
turned out 2, 522 railroad cars, valued at three and a half 
millions of thalers. The ironworks at Moabit in that year 
worked up 107,609 centners of iron. The locomotive works 
now employ from 1,500 to 1 ,800 men, who work eleven 
hours per day and receive from ten to fourteen thalers-5 to 
7 dollars-per week in wages. A restaurant and dining 
hall have been erected on the premises, and a large number 
of the workmen avail themselves of the privilege thus of
fered of taking their meals at the workg. The buildings and 
tools are generally old ; but additional buildiugs are in course 
of erection, and modern tools are to be placed in them. Am
ple light, and that usually from above, and good ventilation, 
the points in which cld establishments are invariably defec
tive, are well looked to here ; and those most invaluable'of 
all tools in shops doing heavy work, traveling cranes, are 
not forgotten and are well placed. 

A few new tools were already in, and among them was a 
fine tool, imported. from England, for the especial work of 
trimming up engine frames, which here, as in all European 
locomotive works, are cut from rolled plates. The machine 
has four tool posts, feeds in every direction, and the position 
of the cutting tool may be altered to suit th e work. The 10-
comoth'e frames are cut from plates thirty millimeters-one 
and two tenths incb es-in thickness. Tender frames are of 
lighter plate, ten millimeters thick. Fire boxes are invari
ably of copper, and the tubes are of copper at and near the 
firebox end, the main portion being of iron. Some of the 
tubes are English, and some are from Diisseldorf. 

FORGED WHEELS. 

Here, as all over Europe, all wheels are forged. A cast 
iron wheel, whether for cars or for locamotives, would be 
looked upon here with equal curiosity and distrust. 

We were much interested, at Moabit, in witnessing the 
process of forging these wheels .  Each arm is first forged 
separately, with its proportional part of hub and rim at 
tached. These several pieces are next welded together to 
form the rough wheel, and, on each side ·of the thin hub 
thus formed by the union of the inner ends of the arms, is 
then welded an iron ring, making the wheel complete and 
ready for finishing in the machine shop. 'fhis makes an ex
cellent and thoroughly reliable, but an expensive, wheel. 
Large fires and heavy steam hammers are employed in thi s 
work. There are twenty steam hammers in the forge 
shops. There was but little that was note worthy in the 

BOILER SHOP. 

There were no steam riveting machines visible. The rivet
ing was d one by hand, but not as is usual in American prac
tice. The rivet holes were punched a quarter inch or more 
smaller than the intended finished size, and were thel l drilled 
out to the fuB size. The rivets were roughly headed with 
the common light hammer and were then given their proper 
form-tAe �nap l!.()!\q .... witll. III die drivell by hel\vy hll.mmefs. 

I� some c�ses the lighter hammer was entirely dispensed 
WIth. ThIS makes a good j ob, and, particularly for heavy 
pl�te and l�rge rivets, is probably much superior to the riv
etmg so ul1lversally used with us. The conical head is not 
nearly as strong as the snap head, and it is far more liable 
to be in� ured by cold hammering in giving a finish. Where 
the s�ram upon the rivet is longitudinal, as where the braces 
are rIveted to the shell, this difference is of great import
ance. 

Like nearly all great establishments, this has grown up 
from very small beginnings. The first locomotive was 
turned out in 1841 , and to-day the total number has exceed�d 3, 100. This �rosperous growth has apparently been due 
,0 the energy, �lnll, and enterprise of one man, Borsig, its :ounder, and, m no small degree, to his eJ(ceptional interest 
m the welfare of his workmen, who learned to look u 
h '  f '  d 

pon 
1m as a rlen as well as an employer, and who felt a con-

fidence in his regard for them which was never betrayed. 
Whether this trait in his character was a phase of simple be
nevolence, or was merely an evidence of his appreciation of the 
often forgotten axiom that " the real interests of employers 
and employed are identical," ma :ters little. It probably 
came ?f both. The result has been the founding of a great 
estabhshment, and the bunder has earned a most enviable 
�ame. A lar?e wreath-crowned bust of this great man, who 
IS now dead, 1� mounted at one end of the great dining hall 
of the locomotive works, and along the walls are suspend
ed . pictures of his most remarkable productions. Flags 
whIch �ear lege�d�, referring to celebrations of important 
events m the hIstory of the establi6hment, are suspended 
above them, reminding th e visitor of the display of battle 
flags !n. the Tower of London, or of the relics of our own 
s�d CIVIl war. These are trophies of a far more pleasing 
kmd, At the 

BAU-ACADEMIE AND THE GEWERBE- SCHULE 
there is much to interest those who are engaged in this 
branch of education . yet not much that can be give h 
T- f 

n ere. 
ne ormer b as 650 students and has no room for mo 

There are 58 instructors. The model rooms contain so:� 
unu�ually fine models of bridges and a large collection of 
archItectural and othel' models in plaster. The lecture 
rooms. 

are quite well arranged, but do not compare favora
bly WIth those of many colleges in the United States. 

The Gewerbe-�kule is more a school of engineering, ani! is 
one of the best m E urope. The buildings are very larO'e 
and are quite well arranged ; the lecture rooms are unusually 
well fitted �p, and the collection of models and of illustrative 
apparatus 18 probably th e best in the country. Several 
workmen are kept at work , in a machine shop attached to 
the school, making new mod els ; and such students as desire 
to dO. t

S
t

O
d
' and at t�e same time exhibit special talent, are 

per�l1 e to work m the shop under instruction. The col
I
h
ectIO

d
ns 

.
a�e th�s continually gl owing, and the school,  under 

t
f

e a �
t
1mstra.tIOn ?f Professor Reuleaux and his large corps 

o aSSlS ants, IS domg a great and a good work. 
After making valuable additions to our memoranda both 

educational and technical, and paying a hurried Visit to a 
few of the man� attracti?n� of :Serlin, and after spending a 
pleasant hour WIth the dIstmgmshed historian and diplomat 
wh� so ably represents the United States at the Prussian 
caplta�, we reluctantly left our pleasant lodgings Unter 
den IA:nden, and started westward via Cologne and the 
magmficent valley of the Rhine. R. II. T. 

• I.� " 
Lard as an Unguent. 

It is well known that rubbing the body with hog's fat has 
the effect of reducing the temperature of the skin in scarlet 
feve:. A gentleman of our acquaintance has used the fat 
portIOn of smoked ham with beneficial results and writes t 
the editor to disseminate the fact for others' b�nefit. . A cele� 
brated German physician recommends to incorporate one or 
two grammes of carbolic acid into one hundred gramme s  of 
lard, and, with this,. to rub the whole body, excepting the �ead, two .or three tlm�s .a day, according to the inten sity of 
m�a�matlOn characterlzmg the case in hand. The effect of 
thIS kmd of treatment is to produce . a pleasant feeling of 
coolness, to keep the skin softer, and after each application 
th� temperature of the skin falls somewhat. The carbolic 
aCId operates to destroy the germs and spores of the disease. 

• 1.�' 4. ____________ _ 
Packing Oranges and LeDlons, 

A full grown orange tree yield! from 500 to 2,000 fruit an
nually, and arrives at the bearing state in three or five years, 
as does the �emo� tree ; both grow luxuriantly in most soils. 
The plantatIOns (m the Mediterranean countries) are called 
gardens, and vary in size, the smallest containing only a 
small number of trees, and the largest many thousands. 
The fruit is gathered in baskets similar to peach baskets 
lined with can" as, the basket being held by a strap attached 
and pa�sed around the neck or shoulders. From the garden 
the frmt goes to the repacking magazine, where it is re
move� from the boxes,  in w�ich it was packed in the gar
dens, and repacked for shIpment by experienced fem:11e 
packers, �fter having been carefully assorted by women, and 
wrapped m separate papers by young girls. As many as 
500 persons (mostly women and children) are employed by 
�ome of :he fruit. growers in their gardens and magazines,  
m .

gathermg, s�rtmg, and repacking for shipment, the wages 
paId them varymg from nine to sixteen cents a day. In 
sorting, every fruit that wants a stem is rejected . The

' 
boxes 

are then securely covered, strarped, and marked with the 
brand of the grower, when they are ready for shipment. 
Twenty years ago, this trade war nothing in its commercial 
chara?t�ristics, or the inducements it offered to capitalists. �ow It l� progressing with giant strides into prominencelanQ 
HI Ut OORNdlffable flOUfC(l of f\1Y\f�l1(l iq the ff9yerllment, ' 
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COMBINED HAY RAKE AND TEDDER. 

The principal part of this device, an engraving of which 
is herewith given, is the tedder, which consists of a novel 
arrangement of a three-throw crank with sliding forks. The 
la'.ter are actuated in a manner closely imitative of the mo
tion of the arms of a person in handling a pitchfork to toss 
the hay, for the purpose of admitting a free circulation of 
the air through the same and thus causing it to be properly 
cured before removal from the field_ The balance of the 
invention is a very easy and expeditious manner of convert
ing the tedder frame into an improved horse rake 

should judge it to be a machine well worthy of the attention 
of agricultnrists. It has the ilierit of being a very neat me
chanical device for producing an out-of-the-way motion with 
an unusually small quantity of gearing, a point of impor
tance when considered in connection with the innumerable 
cogs, racks, pinions and other devices, which too often en
cumber agricultural machinery for even the simplest pur
poses. 

The inventor is Mr. R. J. Colvin, of Lancaster, Pa. , and 
the date of the patent is April 22, 1873. 

Further particulars may be obtained by addressing the 
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ranged gearing, to impart proper speed to · the pump, E, a t
tached to the frame, B, over one of the bearings of the 
roller, A. When the machine is drawn over the ground, the 
roller, rotating, communicates its motion to the pump, 
which ejects, with any required force, the fluid contents of 
the cylinder with which it has been previously filled ; air is 
supplied through the opposite bearing to satisfy the vacu
um. A lever, actuated by the foot of the operator. and not 
shown in the engraving, serves to disconnect the pump gear
ing, when the services of the roller alone are desired. 

The present engraving illustrates one of the simplest and 
cheapest fOl'ms in which this 
machine is constructed. It is 
built of any desired capacity, 
from the hand garden roller of 
the horticulturist 'to the largest 
and heaviest of machines ope
rated by steam for the rolling 
and sprinkling of streets. One 
form of construction confines 
all the machinery within the 
drum, pendant from a tubular, 
shaft in the center of the roller 
longitudinally. In this ar
rangement the liuid is forced 
tkrough the shaft into the 
frame, which is also tubular 
as well as the d rawing attach
ments, a hose being attached 
to any convenient point. In 
the more expensive forms of 
construction it is considered 
an advantage to build the ma
chine entirely of iron, con
structing the frame of piping, 
as well for the addition',l 
strength and beauty of form 
as for the added water space 
and utility. 

The oblong frame, which 
forms the truck, is mounted 
on wheels and provided with 
keepeJ's which adapt it for the 
introduction of a pole or shafts 
so that the machine may be 
used with one or two horses, 
as desired_ There is a suitable 
seat and foot board near each 
extremity of the axle, A, and 
inside the main wheels are at
tached cog wl!eels, B, which 
engage with pinions, C_ The 
latter connect with the crank 
shafts, D_ These shafts, as 
above intimatfd, are an ar
rangement of the crank in 
threefold relation, twice du
plicated, and consist of two 
�eparate parts, the inner ends 
of which may meet in a hinged 
box, H, or be simply inserted 
in a suitable bearing on the 
central beam of the frame. E 
are the fork stems which, 
six on each shaft, are bent 
around and embrace the crank 
rod between · shoulders or 
lianges on the same. Between 
the parallel parts of the stems, 
and next to the cranks, are ar
ranged elastic boxes or shift
ing bearings for the crank con
nection, so as to relieve the 
same from sudden strain, and 
adapt it to the free motion of 
the forks. The latter are 
shown in the engraving in COLVIN'S COMBINED H AY R AKE AND TEDDER. 

By using this machine, it is 
claimed, liquid manures are 
made more cheaply and readily 
available. In the distribution 
of all liuids by this irrigator, 
the liquid is thrown high in 
the air and falls in fine rain or 
spray over the surface. As a 
roller it possesses the same ad
vantages as any ordinary land 
roller, being adjustable in two forms ; those marked F 

are spring forks, the tines of which are coiled to form eyes, 
through which and a hole near the end of the stem, bolts 
pass. This, with the bows of the tines, being slipped over 
open slots, also in the stems, secures the parts q uickly and 
firmly together. This fork is well adapted for light grass. 
For heavier work, however, ordinary forks, G, are dove
tailed by short shanks to the stems and secured by headed 
screw bolts. 

Returning to the crank shafts, D, 
it will be observed that their outer 
ends are held in hinged boxes, also 
marked H. N ear the extremities 
are arranged radial pins which, in 
connection with loose clutches uni
ted with the pinions, C, bring the 
latter 'in gear with the cogged 
wheels, B. A rod or wire between 
clutch and pinion is led through 
keepers to a lever, I, placed conve
niently to the foot of the driver, so 
that, by moving the bar in eithe.J: 
way, one or both of the sets of forks 
may be thrown into or out of ac · 
tion . The collars or flanges, shown 
on the axle, A, serve as guides to 
the stems in their sliding movement 
caused by the cranks. 

present owner of the invention, Mr. M. 'r. Boyer, of Parks
burgh, Pa. 

------------4.H • • � • •• __ ----------
IMPRO VED COMBINED ROLLER AND IRRIGATOR. 

The combined roller and irrigator, represented in our il
lustration, unit es, in obvious utility, two sources of success 
to industrious husbandry-\l;he preparation and proper irri
gatbn of the soil. It is quite simple in construction , so that 

weight, and that weight being in the best position to be 
most out of the way and most advantageously applied. 

Patented 'J une 17, 1873. For further particulars address 
the inventor, Mr. Dean S. Howard, Drewry's Bluff, Chester
field county, Va. 

------------.. � . . � . .. ------------
Bnrning Coal Beds. 

The �o called " burning mountain " at Dudweiler, in the 

Our artist shows the tedder in ac
tion, and the rake also attached to 
the machine, but out of use. In 
order to put the rake in operation 
the tedder must first be removed, 
an easy proceeding. as the crank 
bars are quickly lifted from the 
hinged boxes, H, and the forked 
stems slipped off the axle. Tho 
hay rake bar, .J, fits in permanent 
bearings, K, placed on each side of 
and centrally on the frame pieces. 
The tines or teeth are independent 
in their motions on the shaft · and 
are held thereon between shoulders. 
Spring braces, L, bear upon every 
tine, so that if one be raised the 
others are not affected. A hand 
lever, M, connects with the shaft 
and serves as a. convenient means 
for raising and discharging the rake. 
In conne �tion with the same appli HOWARD'S COMBINED ROLLER AND IRRIGATOR. 

distrhlt of Saarbriick, which has 
been an object of interest to tourists 
and men of science for more than a 
centnry, is now shorn of its attrac
tions ; to the former it presents the 
spectacle of what is, at best, but a 
smoking mountain ; to �he latter it 
is a mere impostor, since, instead 
of being, as was supposed by earlier 
scientific observers, a display of 
volcanic action, or a proof of central 
fires, it is now clearly established as 
the result of the spontaneous com
bustion of a stratum of coal. These 
smoldering fires, prod uced by. some 
change which takes place in consti
tuents of the coal may, indeed, burn 
with more or less intensity for cen
turies. The thought of such waste 
is peculiarly distressing at the pre
sent time, and the burning moun
tain of Dudweiler shows only com
mon good feeling by mitigating its 
destructive proceedings at this cri
sis. A coal bed at Niederplanitz, 
near Zwickau, in Saxony, has been 
burning in a similar manner be
tween 300 and 400 years. The heat 
given out by this subterranean fire, 
at a cost which it is distressing to 
calculate, is not wholly wasted. An 
ingenious person, since dead, has 
established a magnificent nursery 
ground on the burning area, in 
which, by means of a system of 
pipes, the supply of caloric is regu
lated and applied at will. Tropical 
plants flourish here in the open air 
with a luxuriance which the best 
forcing houses and conservat0ries 
cannot insure.-Mining Journal. 

ance is a foot piece, which, when pressed down and brought 
under a lug, keeps the rake in an elevated position when not 
in use. 

The reader will, before this, have noted that this device is 
not complicated, and that it furnishes, in one apparatus, two 
very useful machines. Its width is about that of the ordi
nary horse rake. From an examination of the model, we 

but a brief description of its parts (as indicated by letters 
in the illustration) is necessary. A is a hollow drum of 
wrought or cast iron, so arranged in the frame, B, which is 
made of hollow tubing, as to revolve on hollow watertight 
bearings at one-or both ends. It also has a gear flange, C, 
attached to either end, the teeth of which engage with a 
pinion at D, which, in turn, gives motion to any suitably ar-

[Passing through the coal region of Pennsylvania,not long 
ago, we saw smoke issuing from a mountain in the distance, 
which, we were told, had been burning for more than a 
quarter of a century ; and that a great deal of money had 
been expended in the attempt to sever the coal vein and 
conduct water into the seams to extinguish the fire, but 
without sucGe�s.-EDs.l 
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IMPROVED MATCH PLANE. 

We illustrate herewith one of those ingenious devices 
which in a single instrument combines the capabilities of a 
variety of tools. It consists in a match plane which, by suit
able adjustments of its parts, may be set to tongue boards 
of any thickness. 

is carefully boiled until entirely dissolved, when 75 drops 
ammonia is added, the solution shaken and allowed to settle. 
If tin is present, it will separate as amorphous oxide of tin 
in white flakes. " We venture the suggestion that lead can 
be determined in a similar manner by precipitating on zinc. 

quired. For domestic purposes, for the cleaning of all kinds 
of household iron work, for the preservation of such things 
as mowing machines and other garden tools or exposed iron 
implements, the brown oil should be sold in small bottles at 
a cheap rate. For manufacturers of iron work and for iron
mongers, to whom it will prove invaluable, it must of course 
be supplied in larger parcels. At present it can hardly be 
used at all, on account of the difficulty of obtaining it in re
tail quantit-ies. 

. .. -�.�.-------------
Mineral Oils Cor Iron. A is the main stock, B is the iron, and C the key, shown i:l 

the side view, Fig. 1. The face of the tool, Fig. 2. is formed 
in two parts, one of which is an adjustable piece, D, which, 
fitting into a rabbet of the stock, is made adjustable later
ally thereon by screws passing through 

The use of heavy mineral oil as a preservative for iron is 
strongly recommended by the London Oil Trade Review, the 
substance referred to being, we presume, one of the pro-

fllots, as shown. By moving this piece 
out or in, the length of the mouth of the 
tool is varied so as to correspond with 
the width of the adjustable iron, B. 
The latter, Fig. 3, is made in two por
tions, also connected by screws and slots 
so that the space between the cutting 
edges may be made broad or narrow to 
receive the tongue, which is cut of cor
responding size. 

E, Fig. 2, is a guide adjustable on 
the face of the tool by the �ame means 
as above described, and F is a gage op
erated by the thumbscrew, G, for reg · 
ulating the depth of the cut. Any or
dinary plow iron may be used in the 
grooving tool, and the tonguing tool 
may be adjusted to suit the groove. 
With a single pair of implements there
fore, it is claimed, the operator is en
abled to perform work which ordina
rily calls for the use of a multiplicity 
of devices, thus saving much expense 
and trouble. Patented through the 
Scientific American Patent Agency, 
June 10, 1873, by Mr. James Edwards, 
of No. 323 Fifth avenue, Brooklyn, N. 
Y., from whom further particulars re· 
garding sale of patents or State rights 
may be obtained. 

-------------.� . • � . .. -------------
THE GLOBE STEAM GAGE. 

The amount of correspondence concerning boiler explo
sions, which has been lately published in scientific journals 
points out the importance of a trustworthy pressure indica
tor, which can be relied on, at all times, to show any varia
tion in the force within the boiler, and to indicate the same 
accurately after long continued use. 

The invention which we illustrate herewith is a steam 
gage of quite simple construction, which we are informed 
has been in use on the Erie railroad for four years past, dur
ing which period it has not varied one pound from 
the test gage with which it was first compared. 
Various certificates from railroad officials and oth-
ers, submitted to us by the owners ofthe patent, 
speak highly in recommendation of the instrument, 
so th-at it may be fairly considered as having suc
cessfully withstood the test of actual experience. 

Fig. 1 gives the appearance of the dial of the 
apparatus, and Fig. 2 a section showing the essen
tial portjon�.  A is the case, and B a metal spring, 
the space, C, in rear of which contains water. 
Steam enters from a pipe at D, and presses the 
sllring inwards into the position of the dotted line. 
The motion of the spring, by suitable lever and 
other mechanism, is transmitted to the dial needle 
which registers the pressure in accordance with 
the amount the spring is driven inward. The in
strument is very sensitive and accurate ; and it is 
claimed that it will withstand a heavy pressure 
without the spring becoming permanently set, and 
also that at 140 lbs. pressure the spring is forced 
out from the center t of an inch. Under a press
ure of 700 lbs. ,  to which the apparatus was sub
jected a short time since, at the manufactory in 
Waterbury, Conn. ,  the spring was reversed in 
form and Mown out, falling some ten feet distaBt. 

It is further stated that the gage does not get 
out of order, and that when in use upon a locomo
tive there is no vibration or trembling of the point-
er, no matter how high the speed at which the e ngine may 
be running. 

For further information, address Messrs. Austin M. Hay
ward & Son, Susquehanna Depot, Pa. 

. ... .. 
Test Cor C opper and Tin In Extracts. 

TLe poisonous nature of copper, and, to a less degree, of 
tin, makes the following method of testing for them in an ex
tract, as described by Hager, both interesting and useful, 
far either of these metals may have been dissolved from the 
walls of the vessel in which it was prepared . " The extract 
is, for this purpose, dissolved in five parts of water, or very 
dilute spirits, and slightly acidified with a drop or two of 
hydrochloric acid. A bright strip of zinc is placed in the 
solution, and, after half an hour, if no impurities are present, 
the zinc will be found as bright and colorless as when first put 
in. If, however, copper and tin are present, it will be coated 
with brown film ; if tin alone i� present, the film will have a 
grayish white color. It is washed with water and dried by 
heating the strip of zinc gently in an alcohol fiame, and the 
copper will be indicated by its well known copper color. 
Under like conditions the film of tin is a dull grayish white. 
If copper a-nd tin are both present, and it is desired to deter
mine the quantity of the tin, the film is peeled off with a 
knife into a test glass and 5 to 8 drops nitric acid &dded. It 

c 

EDW ARDS' MATCH PLANE. 
ducts of shale distillation, so extensively practiced in Great 
Britain. Whether a similar product can be obtained from 
our petroleums is a good subject for research. Our cotem· 
porary says : 

The action of the oil i� twofold. First, it is detergent 
when vigorously and freely brushed over an already rusted 
surface. It seems to loosen the bulk of the rust and it dark
ens that "'hi0h remains. Secondly, it acts as a varnish if 
applied after the cleansing has been effected, 01' to new and 
bright work. Its superiority to vegetable or animal oils de · 
pends upon the fact that the bulk of the oil evaporates, and 

P'j . 1 .  

THE GLOBE STEAM GAGE. 

it leaves only a very fine film behind. If the oil is light and 
fully refined, it evaporates so completely as to do but little 
good in this way ; but if tinged or " once run " oil of suf
ficiently high gravity be used, the resinous or carbonaceous 
matter which gives the tinge to the oil remains behind and 

,," 'il/. 'J 

I I  

forms the thin protecting film of varnish. Ordinary varnish 
leaves far too thick and obvious a film, while the film of the 
once run oil does its work of protection without displaying 
itself. As regards the density of the oil required for this 
purpose, we recommend that which stands between the burn
ing oil and good lubricating oil ; it is known, and sometimes 
sold, as " intermediate oil. " We are satisfied that a good 
trade may be done by anybody who will bring this before 
the public in a proper m&nner, and. supply the article as re-

------------•• H •• � • •• __________ ___ 
Ruled Test .Plates Cor the 

Microscope .  
In a recent paper read before the Quek

ett Microscopical Club, London, Mr. Wil 
liam Webb takes the ground that the al
l!'ged ruled plates of Nobert and others, 
purporting to present 200,000 lines to the 
inch, are illusions, it being a physical im
possibility to cut any such number of dis
tinct lines within such limits. He says : 

That a micrometer with the lines the 
one 200-thousandth of an inch apart ruled 
on glass is an absolute impossibility. 
That if it be possible to rule lines them
selves of the width of the one 200-thou
sandth of an inch, to make them defina
ble there must be a clearly defined line 
between them, and a clearly defined line 
in the same plane of observation. That 
beyond the first fe w coarse bands of M. 
Nobert's tests, there is not, properly so 
called, a single line. That in the finest 
bands, except at their extreme sides, 
there is not half a line. That in the fin
est bands the only thing certain, except 
the edges, is the uncertain polarized aerial 
lines. That the microscopical world has 
been pursuing a phantom, and ad:>pting a 
fallacy. That polarization of light in the 
examination of these and analagous tests 
is a deceitful servant of the microscopist. 

That oblique illumination is another deceiver. That if 

M. Nobert were to attempt to fill his incisions with black, 

his finest bands would be merged each into one black line 

of the breadth of each particular band. That a test must 

be a known thing whi�h some power will either disperse 

or fail to define as III the case of a spectacle vendor, 

who places bef�re an intending purchaser'S eyes words 

printed in types of different sorts as a kno,,:n test of 

visual powers. That there are no tests
. 

so reh�ble �s a 

known measured congeries of contcrted hnes . ae III mJCro

scopic writings, where the transmitted rays are partially shut 
dff by the black, and in wh'ch , the rays trans

mitted being transmitted by direct illumination, 

their definition is not interfered with ; such rays 

becoming parallel raya, passing out at right an

gles with the surface of the glass, the unaltera
ble law of natural optics being that the angle of 

incidence and the angle of reflection are equal. 
. � .  

The Cincinnati Exposition .  

The second Annual Exposition held in Cineln-
nati is now in progress, and attracting, on an 
average, some 12,000 visitors per day. We learn 
that it is the finest and largest display yet made 
in the West, and fnlly in accordance with what 
might be expected from a city inferior, in poi:lt 
of number and variety of its manufactures, only 
to New York and Philadelphia. Cincinnati alone 
furnishes one half the steam engines on exhibi
tion, besides a fair proportion of the agricultural 
and labor-saving machines. There is also a large 
display of furniture of fine workmanship, coming 
from the various establishments of the city. 
Stoves occupy a prominent place in the list of 
local products ; and from the manufacture, it 
seems probable that Cincinnati may fairly rival 
Troy and Pittsburgh. The makers of boots and 
shoes also carry on an extensive business, em
ploying the most Itpprovf:d machinery and selling 
goods at the rate of $2,250,000 per year. Mis

cellaneous goods, and also leather, are exhibited in pro
fusion. Of the latter the city makers, last year, produced 
$2,473,800 worth. There are from twenty to thirty different 
kinds of carriages d isplayed, the workmanship of which 
compares favorably with that of the best eastern firms. 
Pork packing is of course represented on a large scale. The 
figures of the past two years show a marked increase in 
this important trade. During the winter of 1870-71, there 
were packed 481,560 hogs, and in the succeeding winter, 
6;:0,301 . 

The Exposition is drawing large numbers of the country 
people to the city, and the attendance appears to be increas
ing in spite of the rival attractions of the Louisville Fair. 

. ... . 
J. W. S. writes to say that he has a perpetual motion in run

ning order, and he will dispose of it for $2,000,000 for a 
" plot ;" but if he has to carry i t. to Washington, he will ask $5, 
000,000. The existing financial crisis will, we fear, prevent 
our corre8pondent from receiving either of the sums he men
tions. 

------------•• H • • � • •• __________ __ 
DURING last autumn, says the Journal of the Society of 

Arts, there were no less than seventeen companies extract
ing gold from the auriferous sand of Finland. One of tho 
companies returned a dividend of 70 per cent. The large�t 
nugget weighed 28 pennyweights. 
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Printing with Aniline Black. 

When ammonia is added in excess to a solution nf alum, 
a gelatinous precipitate is formed which consists of the hy
drated oxide of aluminum. 'rhis hydrate is soluble in acids, 
acting in that case as a base, but it is also soluble in caustic 
soda and potash, when it acts as a weak acid and forms salts 
known as aluminates of soda and potash. The aluminate of 
soda can be prepared very cheaply, and is advantageously 
employed, according to Dr. A. Kielmeyer. for coating the 
cloth placed under the caiico and running along with it. In 
calico printing a portion, of course, of the color nr mordant 
employed passes entirely through the cloth which is being 
printed ; and to prevent it from being deposited on the press
ure rollers and returned to a clean part of the cloth upon 
the second revolution, it is customf.ry to have a piece of 
thick woolen cloth (a little wider than the calico, running 
between the calico and roller to take up this �xcess) and 
to pass it over one of the heated cylinders ; it is thus 
dried and can be used two or three times before it has to be' 
cleaned. The great expense of these " travellers " and the 
lobor of cleaning them has induced several calico printers to 
Bubstitute a pitlce of the unbleached cotton cloth. After 
being used once it can be bleached and is in no way injured 
for calico, except in one particular case. A piece of un· 
bleached muslin which has been soiled by aniline black can· 
not be entirely cleaned by the bleaching process, and, more· 
over, the fiber is injured. For this reason it has been neces
sary to adhere to the old method of expensive woolen " trav
ellers " when using aniline black. 

Dr. Kielrneyer has, however, made the int.erest-
ing discovery that aluminate of sud a mixed with 

A Check to Hallway Enterprises. 

Among the bad effects of the recent financial crisis is the 
cessation of work upon unfinished railways and railway 
machinery in various parts of the country. Many thou· 
sands of lalloring men have been suddenly thrown out of 
employment, and a winter of suffering appears likely to 
overtake hundreds of worthy families . 

As an example of the mIschief wrought by this unfortll· 
nate state of things, we may mention that the or(l ers for 
locomotives at the Rogers works, Paterson, N. J. , have been 
canceled and 600 men have been discharged. It is supposed 
that the principal locomotive shops will soon discharge sev· 
eral thousand men in the aggregate. 

--------------.� .. � ... �------------
VENTILATION OF SEWERS. 

The annf'xed diagram represents one of a series of fans 
placed in the line of a sewer, with an air pipe from it, Sllp
posed to be in connection with the atmosphere above the 
houses. It is the design of Mr. John Phillips, given in the 
Builder. By causing the sewage to fall into the fans on one 
side near the top and to escape on the other side at the bot. 
tom, they are made to rotate, draw air out of the sewer, 
and force it up the pipes into the atmosphere. The fans, 
therefore , are self.acting ; ·  and, if properly constructed and 
fixed, will not get out of order. If, in addition to the usual 
drain communications, pipes are laid from the open air into 
the sewer, at points midway or nearly so between the fans, 
it is evident that the air currents, established along the sew· 
er by the rotation of the fans, will remove the gases as they 

scorched starch prevents the aniline 'black from at
taching itself to the cotton. The alkalinity of this 
substance prevents the black from being developed ; 
and at the same time, the solid hydrate of alum · 
ina is formed where aniline bla3k and alumin ate of 
soda come in contact, and protects the fiber by 
preventing the black from coming in contact with 
it. Attempts to employ the carbonate· and acetate 

S E W E R  ,f--- g'! ---

of alumina for the same purpose have not suc
ceeded well ; for although they check the develop
ment of the black, they do not form that insoluble 
layer which protects the fiber. 

In preparing the goods, the unbleached muslin, as 
soon as it is singed, is passed t wice through a cold 
solution of aluminate of soda of 4 or 5° B. It is left 
unrolled for two hours that it may become evenly 
distributed throughout the goods, and then dried on 
the hot cy lindere. The cost of material for pre. 
paring a piece 16i  feet in length is, in Germany, 
about 4 cents. For light patterns, like shirtings, it can be 
used over t wo or three times, fnr heavier ones but once ; and 
if the pattern is very heavy, a solution of 10° B. should be 
employed. Before proceeding to bleach them, they are 
placed in a muriatic acid solution of 2° B. and washed. 
After bleaching there will be no trace left of the black. It 
has a�so b!len observed that the black pattern s printed over 
this background do not strike through the goods so much as 
otherwise, and conFequently the fabrics are not weakened so 
much ; but upon the right side they are perfectly bright and 
full. Even this latter is of no small account when we re
member that all aniline black, if never so carefully prepared, 
has mnre or less tendency to rot or weaken the fiber. 

. I  . ........ �------
IMPROVED SHOEMAKER'S PINCHERS. 

Mr. William H. Hann<t, of Chico, Butte county, California, 
has recently patented, through the Scientific American Pat. 
ent Agency, an improved form of shoemaker's pinchers, an 

engraving of which we here· 
with present. 

It will be observed that the 
distance between the ends of 
the jaws and the pivot is con· 
siderably shortened, so as to 
secure greater power of grip. 
For the same purpose, the le
ver is extended beyond the 
extremity of the handle. On 
the under side of the lever is 
made a projection, so that the 
jaws act as a fulcrum against 
the last and thus preserve as 
large a range of movement as 
can be a.fforded with the ordi
nary instruments with much 
longer jaws. The upper lever 
is placed in about the same 
plane as the jaws, so that the 
line of draf ,; coincides with 
the lever, and the lower handle 
does not come in contact with 
the last, as is commonly the 
case before the leather is suf
ficiently stIained. The teeth 
abut against the turning face 
of the jaws so as to bring the 
bite near to the pivot, thus 
enabling the upper to be drawn 
as close as is desirable to the 
last. It is stated tllat there is 
no slipping off of the tool in 
cases of unusual strain Itnd it is 
not liable to tear the leather or 
hurt the hltnd. Patented July 
22, 18'73, Further parHculars 

will be fQund ill. the �d vertisill&' �QI\lllln6 ot our preeeut 
Ileu(\, 

emanate from the sewage. Thus the power of the water 
flowing in the sewers not only carries off the sewage, but, by 
falling into the fans, with air pipes to and from the sewers 
in connection with the atmosphere, it is made available for 
ventilating the sewers as well. 

--------------.� .. � ... �------------
Some New- Pho .. phorl� Compounds. 

A. Gautier has prepared a singular compound of phos· 
phorus with oxygen and hydrogen, which has the formula 
P 4HO. If a certain quantity of crystallizable phosphorous 
acid is sealed up in a tube with 5 or 6 times its weight of ter· 
chloride of phosphorus and heated to 79° C. , hydrochloric 
acid and pyrophosphoric acid are produced. A bright yellow 
colored compound gradually separates, and can be obtained 
by first distilling off the excess of chloride of phosphorus, 
cooling the residue to-lOa C . , adding ice water, and then' 

fil,ering. After washing on a filter, it is dried in a vacuum 
and then heated to 1400 in a current of carbonic acid gas. 
The reaction is thus represented : l1PC13 -I- 27PH303 = 4P 4H 
0 -1- llP 2H407 -I- 33HCl. When the reaction takes place at a 
temperature of 170° C. , red phosphorus and pyrophosphoric 
acid are formed� The compound P4HO is an amorphous 
body possessing a beautiful yellow color, insoluble in watpr, 
alcohol, ether, benzol, chloroform, oil of turpentine, glycer· 
in, and acetic acid. It can be heated to 250° C. in dry car· 
bonic acid without change. Heated in the air, it burns slow· 
ly with flame ; mixed with chlorate of potash, it is exploded 
by percussion. 

The same chemist has also obtained a compound whose 
formula is P5HP, by mixing the biniodide of phosphnrus, 
PI2 , rapidly with a large quantity of water. The new body 
is amorphous, of a pure yellow color, tasteless and odorless, 
and insoluble in any solvent. It is oxidized very violently 
by ordinary nitric acid, also by sulphuric acid. Heated in a 
current of dry carbonic acid to 1350 C. , it is decomposed, 
phosphuretted hydrogen being evolved. Ammonia forms 
with it a brown compound ; but on neutralizing with hydro· 
chloric acid, the original substance is restored. The proper· 
ties of the body P SH30 seem to ajl."ree w!th those of solid 
phosphuretted hydrogen, P zH, described by Thenard. 

----�--�----.� .•. � ... �------------
The Indu liltrial Expositions. 

The reports of the openings of the various industrial fairs 
throughout the country indicate the strong favor with which 
this graphic system of demonstrating the material progress 
of .the nation is regarded by the people From all accounts, 
the number and variety of the productions displayed has 
never been exceeded during any previous year ; nor does it 
appear that any single fair has, from the hour of its com· 
mencement, failed to attract throngs of interested visitors. 

The Chicago Inter·State Exposition, a full description of 
the immense buildings of which (800 feet long by 200 feet 
in width), constructed through the generosity and enterprise 
of the citizens of Chicago, we hltve alreltdy presented, VI as 
recently formally opened, and during the first day of the ex· 
hibition 20,000 people entered its doors. Regarding the 
IIorticle!! displayed, it !� yet early to particulv,l'iz(), We leVol;U 
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that every department is complete in a full representation of 
the important arts and industries to which each relates, so 
that in our future references to this fair will doubtless be 
found descriptions of many novel and important inventions. 

To the Kansas City and Cincinnati expositions, we have 
already alluded in detail. Both are succeeding admirably, 
and exciting no small interest in their respective vicinities. 
Indiana, in her State Fair now in progress at the Fair Grounds 
of her capital city, is making an excellent show of the man
ufactures and industries carried on within her borders. 
IJonisville, Ky. , celebrates a second Annual Exposition, 
and in St. Paul, the Minnesota State Fair was recently 
opened. In Baltimore, the 26th Annual Exhibition of the 
Maryland Institute, and in New Orleans, the Louisiana Fair, 
will afford the manufacturers of the Southern States a means 
of displaying local productions. Can adian industries will 
find representation in the Montreal Exposition and in the 
International Fair soon to be opened in Buffalo, N. Y. The 
excellent results of the experimental show of 1872, in New
ark, N. J. , has stimulated its projectors to new efforts, and 
we are promiS'ld an exhibition even superior to the very 
creditable one of last year. In Albany, we learn that the 
New York State Fair is attracting 20,000 people per day, and 
that the display of live stock, especially, has never before 
been equaled. In our own immediate neighborhood is the 
Kings County Fair, held in the Rink on Clermont avenue, in 
Brooklyn, and devoted to the local manufactures and indus
tries of our sister city ; while in New York is in successful 
progress the 42nd Exposition of that patriarch among fairs, 
the American Institute. 

Inventions Patented In England by Amerlolln8. 
rComplled from the Commissioner. of  Patents' Journal.] 

Frotr;. September 6 to September 9, 1873, inclusive. 
BLAST FURNACE.-T . F. Miner, Albany, N.Y. 
ENGINE VALVE . -H. I. Hoyt,  Norwalk, Conn. 
FLOCK CUTTING MACHINE .-J. Pitts, Melville . Mass., et al. 

Improved Pruui ng Knife. 
Abraham C. Hulse and Joseph S .  Crum, Palmyra, lH .-This invention 

consists in constructing the parts of a pruning knife tnl such a manner 
that It may be quickly and conveniently changed from a shrub to a tree 
pruner or the reverse. 

Improved Chain Clamp. 
Charles E , Evard, Leesburgh, Va.-This aon,lsts In movable jaws, provided 

with rectangular recesses acroes t.he upper corners and horizontal chain 
rest, the said jaws when closed leaving an Intervening open space large 
", nough for the downward pas,age of the rivet . 

Improved Ventilator .. 
John Ballou, Boston, Mass.-Thls Is a frame In which a revolving venti· 

lator Is arranged so that the draft can be governed and light not be 
exclu ded. The device cOllsists of four wings, two of glass anll two of wire 
gauze, amounting to two planes set at right angles t o  each other. By & 
quarter revolution, the glass will be thrown into a horizontal pOSition , and 
the perforated pieces will take its place, thua admitting air whlle excluding 
insects . 

Improved Farm Gate. 
Ed ward B. Decker, Carrollton, Ill.-This invention Is an improvem ent in 

In the class of farm gates wherein the lower part may be raised and lowere d 
Independently of the npper part. Two lower bars are pivoted at their rear 
ends to one of the gate standards or cr038 bars . Their forward ends entel 
slots In the opposite cross bar. To one of the upper horizon tal bars Is 
attached a latch and hook, the latter of which, when the lower bars are 
raised, catches their forward ends and holds them up. 

Improved Milk and Cream C ooler. 
Henry C.  Baldwin, North Wolcott, Vt.-The outer vessel o f  this cooler I. 

provided with a spout upon its upper part for pouring in, and with a short 
pipe In Its lower part for drawing off, the water. There Is al.,o an opening 
to allow the waste water to escape when a stream of running water Is Intro· 
duced Into the spout . A rlngfl.nge Is attached to the bottom of the outer 
yessel to suppert the inner vQssel, 80 that there may be a water space be� 
tween the bottoms, and has a number of holes to allow free circulation. 
To the outer vessel arc pivoted hooks to keep the inner vessel in place 
when the water Is poured In . The cover has ventllators to allow the air to 
circulate freely, the mouths of said ventllators being covered with wire 
gauze. 

Improved Flutinll" Machine. 
Edward M. Deey, New York clty.-The first part of the Invention consists 

of an arrangement of devices for adjusting the roller and regulattng the 
pressure, whereby the roller which I. raised to facilitate the adjusting of 
the goods can be raised without contracting the pressure springs. Le.s 
power is thus needed than is required t o  lift it against the springs . The 
second part consists of guides In connection with the roller to control It 
against lateral vibratio n .  The third part consists In having the wheel by 
which motion Is Imparted to one of the rollers provided with and rigidly 
attached to a short shaft which couples with the roller, so that the latter 
can be removed without disturbing the wheel, and without the nece ssity of 
sliding the wheel off and on a portion of the roller. 

Improved �team Lubricator. 
Reed A. FlIklns, Chesl<lre , Mass.-It Is  proposed to have a hollow glohe 

holder for the 011, having a hollow standard, with a conical enlargement of 
the hollow space at the lower end. This end screws Into a hollow stand on 
the steam chest or journal hox. A stationary conical plug projects upwl\rd 
frum the bottom of the socket into the hollow of the lower end of the 
standard, s o  as to regulate the fiow of oil hy closing the mouth of said 
standard more or less, as the holder and standard are screwed up or down . 
The holder has s notched ring around its middle, which Is graduated and 
numbered to show the extent of the opening of the feed at the mouth o f  
t h e  standard, a n d  a spring cllck engages It to h o l d  t h e  o i l  holder to any 
position In which It Is sct . From the s ocket below the standard 6f the 
holder the oil enters a little chamber, In the middle of which a tube rises 
around the passage from said chamber Into the steam chest to retain a 
quantity of oil In saId chamber. In feeding, the oil wlll fiow from the sur· 
face of the hody contained In Bald recess, on the top of the tub e ,  and down 
the inner surface of it,  while the steam rises up in the center of the spac e .  
There is a valve which will screw into t h e  proper passage and close it,  80 
that th e steam may b e  shut off at any time to allow of taking oft the holder 
when It may be desired to do so. 

Imoroved Breech Loading Fire Arm. 
Daniel Hug, New York city, aSSignor to himself and WllIlam H .  Speer, 

Jersey City, N. J.-Thls Invent ton consists In a pivoted breech block, hav· 
ing a spring hook connected therewith and a cartridge extractor arranged 
centrally beneath the barrel, combined, to extract the old cartridges and 
throw them clear of the gun, as well 8S suppart the new one. 

Improved Projectile. 
James G. Hope, Wichita, Kas .-Thls Invention Is more particularly an 

Improvement on the projectlle for which letters patent were Issued to 
applicant October 4. 1870 ; and conststs In providing the stem of the project. 
i1e with a double set of guide wings, one for preventing Its rotation during 
flight , and �Ile OlnN tor c�\lelll!1 lt �\l Ilescrlbe II curve Qt greater Qf le�B 
r�al\1e, 
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Improved Can Soldering Machine. 

James F .  Spence, Williams burgh, N.Y.-This Invention consists In pro
viding means for feedIng cans to a soldering appara,tus , and for reversing 
them s o  that beth heads may he soldered to the body In rapid succession 
and without the removal of the .ame from their holder. 

Improveol Ventilating Window Sash. 

C o llin Pulllnger, Philadelphia, Pa . -Thls Inven tion relates to convenient 
modes of ventilating rooms through the windows without bringing t o  bear 
upon the persons therein a cold draft of air. The invention consists IR a 
novel arrangement of a small supplen::,.entary sash. to slide above the top 
and to the bo ttom sash. 

Improved Rudd er for Vessels. 

Juan B. Baptista, New York clty.-Thls Invention Is an Improvement In 
rudders of the hollow class,  and consists in forming a ba.lanced rudder of 
two parallel plates attaehed to transverse bars , which Impart rigidity to 
said plates, and are in turn s e cured to the vertical shaft in such a manner 
as to leave a space between each of said plates and the shaft. The o bject 
Is to Increase the surface acted on by the water. 

Improved Fence. 

Wilbur S .  King, Gonzales county, Texas.-Thls Invention relates to fences 
adapted to those parts of the country where stock farming i s  pursued, 
where timber is scarce, and where the object is to make a fence which will 
turn hogs as well a s  cattle and horses, at the same time being cheap, easily 
put up, and suscep tible of quick and ready rep air. It consists I n  posts,  ralls 
and stakes,  wired together so as to allow the lower parts to be filled 
with brush . 

Fnrnace for Producing Wrought Iron from Ore. 

George E. Harding, New York clty.-Thie Invention consists In combining, 
with a rotary puddl1ng fnrnace, a gas-producing furnace and a deoxydlzing 
chamber, s o  that the waste gases may be conveniently applled to deoxydlze 
and carbonize the ore preliminary to its reduction. 

Improved C ombined Wardrobe, Bedstead, Chair o n d  Table. 
Walker Getchell, Bath, Me.-The front of the cabinet has narrow side s ,  

constituting t h e  pendent s i d e s  of t h e  table top when det.ched f�om the 
case and arranged for the table. The folding legs are pivoted to it,  b{,ing 
let down and fastened by buttons. Part of the top of the cabine t  consti
tutes the back of the cilair, and has the seat hinged to It. It also bas an 
upholstered Cushion above the seat ; and this Is so fitted on the back and 
connected to the seat that, when I t  swings down against the side of the 
back to adjust the latter for Its place In the cover, I t  draws the cushion 
down below the top to uncover the end sutIlclently to rest on the top of the 
sldeb®ard of the cabinet, and when the seat swings up into poslUon It 
moves the cushion up to hide the back . The sides of the chair are formed 
of two boards, which nest together s o  a s  to be laid on the top of the cabi
net and constitute the balance of the cover. The sections of the sides of 
the case, and boards between the front and the main part, comprise the 
prinCipal p orti on of the bed or reclining couch. The wash stand, with a 
towel rack attached, Is mounted on a door, which Is hinged to the side 
where an opening I s  made In the side of the case Into a chamber within, so 
tha[; the stand swings into the case and is  inclo sed when the door is shut, 
and s wings ont for nse when the door i s  opened. At the side opposite the 
one having the wash stand, a drawer is arranged for Hnen and other 
like goods . 

Improved Portfolio Holder. 
Jonas B .  Aiken, Franklin, N. H.-This Invention relates t o  p ortfOliO 

h olders which arc a dapted to be fastened conveniently agai nst the wall of 
a room and above the wash board. It  consists In the mode of combining 
the two side frames with the hottom snpport of the portfOlio,  so that the 
latter may be held closely locked and protected against nnnecessary hand 
ling while it may he also held at an oblique angle so as to be easily exam 
ined . It also consists In providing the portfOliO supports with end guards 
which prevent withdrawal of the p ortfOliO and are adjnstable to those of 
different sizes.  

Stop Mechanism tor Doubling o nd Twisting Machines. 
William Cockcroft and Reuben A.ckroyd. of Chester, Pa., aSSignors to 

themselves and James Massey, of same pIace.-This invention consists of 8 
stop motion in connection wi-:h the feedin g or delivering roll of a twisting 
machine, so contrived that If the threads or yarns break it will stop the de
livery, and thu s prevent the ends from going from one spindle t o  anothet. 
The tension of the yarn holds the inner weighted end of a lever up above 
stud pins on the pulley of the delivery roll s o  long as the yarn remains taut 
and un broken, but when the yarn breaks 'ljhe inner end of the lever will 
fall and stop the dellverv roll by engaging one of the stop pins, and thns 
preve n t  the fnrther delivery of the yarn unW lt is mended. 

Improved Machine ior Rolling Round Tapered B ars. 
Charles It. Brown, Warren,  R. I .-Th e obj ect in the present invention is  

to facilitate the manufacture of spindles and all  articl e s  of tap ering form 
and it consists of two eccentric disks revolving in opposite directions on a 
cel:ltral arbor in a suitably constructed frame, so beveled as to roll or 
straighten a tapering spindle or other article ,  and in one or more guides 
through whieh the article t o  b e  tapered i s  Introduced. The eccentric bur· 
faces have the effect of Inclin ed planes upon the spindle, approaching each 
o ther in one part of their revolution, and recedIng from each o ther in an_ 
other part, while the spindle simply revolves and receives its form and 
shape from the pressure Impart e d  by the beveled and eccentric revolving
surfaces.  

Improved S aw Tooth Gage. 
Cyrus E. Grandy, Stafford Springs, Conn.-This invention relates to an In. 

genious apparatus for temporary attachment to the saw mandrel of a c1r� 
cular saw, to gage the teeth round and as to the set j and consists, first, of 
Improved means for attaching th e sweep to the mandrel ; second, a templet 
In combination with the sweep, to Insure the parallelism of the sweep 
with the 6aw, and an arrangement of the tooth gage supporting arm in the 
end of the sweep to shift laterally, as required, to adjnst the gages to the 
plane of the saw ; third, an arrangement of the gage holding arID to oscil
late In the sweep, to adjust the gage to the front face of the teeth ; fourthl 
an adjnstable gage , with a Beale so arranged on the aforesaid arm that the 
angle of the teeth front may be gaged by It with certainty (It Is also ar
ranged so as to gage the teeth round) ; fifth, an ad.iustable gage on the afore
said arm for gaging the set of the teeth ; and, sixth, an upsetting swage 
holder on the said arm . 

Improved Compouud Metal Working Machine. 
George L. Jones, Vanvllle, Wis .-The object of this Invention Is t o  fur· 

nish for the use of blacksmi ths and wagon manufacturers a combination 
tool, by which the op erations of cnttlng and punching Iron , and the tight· 
ening, upsetting, and bending of tyrcs may be accomplished in a slngle ma· 
chin e .  'l he frame of the instrument, of oblong shape ,  is firmly secured to 

Impl'oved Umbrella. the ground, and provided with strong vertical standards between which Is 
John McAuliffe, New York city.-The Inventor makes clips or laps for pivoted an eccentric which is operated by a leve r .  The eccentric operates 

fastening to umbrella ribs, t o  pivot the braces to ,  by taking little strips of on the knee j oint leve rs,  one of which I s  hinged at its outer end to a heavy 
sheet metal, well coated with tin, and folding the cnds over back on one block, moving In a recess of the framc. The block is rivo ted with Its  lower 
side, enough to make the elevation of the folded part about half the thlck- end to framc ,  and provided wi th a cutting blade which acts o n  a similar 
ness of the rib, and so that the space between the salll folded part will be blade of the frame in the manner of shears . The other knee j oint lever Is 
just enough to wrap around the brace and inclose it snugly when the folded hinged to a sliding carriage which moyes in a recess, and to which is se· 
p arts lncct on the inside of the rib. A projection is thus formed to which cured, in the direction of the longitudinal axis of frame ,  the puncher, 
the branched end of the braee can be pivoted. These ends and the folds are which acts on a perforated steel cutter In a socket. The upper side of car-
uni ted together, and also the lap to the rib, by a drop of "solder. ringe is  grooved and has a vertical extansi on plate which carries a strong 

Improved Wheel Plow. bar or bolt and a partially gro oved eccentric . Other eccentrics and grooved 
Lionel W. Richardson, Roscoe ,  lll .-This invention Is " SUlky attach. bases are arranged, . letween which and their corresp onding gro oved 

ment, which may be applied to the beam o f an ordinary plow . The a.xle bases, the wagon tyre is  clamped and either tightened or upset when 
is bent in pe culiar shape . One wheel works on a crank axle, which , by a off the wheel, as requ i re d ,  b y  the lever acting o n  carriage. For bend 
suitable lever, may be adjusted so that the wheel may run in a furrow or tng or rolling the tyre the cylindrical rollers are arranged sidewise 
on the surface and the machiM.e still remain horizontal. The plow has a of the frame .  The outer rollers are adjustable for tyres of different sizes 
free lateral and vertical moYement, easily governed by a lever at the hand and thicknesses . The notched roller i s  pl,ced between and above the 
of the driver. outer rollers and tnrned by a crank, giving the bend to the tyre on Its pass

Improved Machine for Turning Wagon Axles. 
George A. Bolser, Indianapoli s ,  Ind .-This invention cons'sts of a nove 

arrangement of th e tool carrier, pattern, and feed scre w ,  in a machine in 
which the stick to be turned IB  stationary and the cutter Is revolved around 
and fed along the stick. The axle, the ends of which are to be turned, is  
laid on a bench between the posts and centered by suitable means.  A large 
short tube Is bolted to the p osts in the axis of the machin e ,  so that tne axle 
to b e  turned proj ects through It. A pulley reyolves on this tube, and car
ries the face plate ,  in front of whIch, at a suitaBle dis tance, is  another face 
plate, in four arms, arranged on the sleeve of the taU center and connecte d  
to t h e  first face plate by a rod, feed screw, t o o l  snpportlng r o d ,  and the pat
tern rod or centers, all of which are arranged at equal di stances apart 
around the axiS, and at equal distances there from . The pattern is a fac
simile of what is to be produ ocd. It extends from the face plate to one of 
the arms, and is fixed on them so that it can revolve, lllaking one revolu
tion on its axi8 during each revolution which � 1t makes around the axle . 
The tool holder consists of a freely mo ving bar, and it rests on the pattern. 
The cutter Is attached to the bar on the stde next to the pattern . The tool 
bar is moved along slowly in the di rection of the axis of the axle to carry 
the tool from one end to tile other of the part to be turned. It I s  also pro· 
posed to ntlllze this machine for making oval tenons on spokes npon the 
same plan . 

, Improved Wood Filling. 
Jerome E.  Dittenhaver, Chapaleau, Ohio . -ThiS invention relates t o  a 

compound for filling wood prevlons to the application of a paint or var
nisn, and consists in a preparation which is entirely devoid of color, and 
will not therefore change the characteristic hue of the wood, which can be 
applied with an equally favorable result t o  all varletlcs, and which per
meates so thoroughly the pores and fills so completely the Illterstices be
tween the fibers that a single coat o f  varnish or paint will be generally 
snfllclent t o  prodnce the designed out side face upon the wood. 

Improved Railroad W ater Crane. 

Henry S .  C ubberley and David Mann, Blo omington, Ill.-Thls Inventio n  
consists in a fros t  proof j et,  above which is  a hollow standard surmoun ted 
by a movable bent tube. Within the standard I s  the valve rod,to tho lower 
part of which Is attached the valve . The rod continues on down below 
the latter and Is encircled by a spring which forces the valve up against Its 
seat. On the upper part of the valve rod Is a rack,ln which works a pinion, 
connecting by suitable mechanism with a hand wheel outside . By this 
means the valve is opened or shu t .  

Improved Harn ess Maker' s Clamp. 

Daniel Eighme, Chicago, 1Il.-Thls Jnventlon relates t o  apparatus lor 
holding leather I n  the operation of s ewing It for harness or shoe making or 
other pnrposes . The stand Is wedge -sh!1ped, and on each of the Inclined 
sides of the wedge there Is a rib.  There Is also a shoulder on each side 
equal t o  the thickness of the lower end of the j aws. The lnner sides of the 
jaws are grooved for the ribs and fitted to the inclined sid e s  of the wedge . 
Tl:le j aws are raised by pressing on a leyer, and when raised are lo wered and 
are spread apart by a spring. Vertical springs draw the jaws down and hold 
them In their normal position,  which Is to tightly clamp the leather. The 
j aws act a s  levers, and tnrn Slightly on their fulcrum rods when raised Or 
lowe r e d .  

Improved Spring Hinge. 

William Hoar, Floyd, Iowa.-Thls Improvement Consists in attaching a 
standard to one leaf 6l' a hinge , and connecting a spring encircled ext en -
sian thereof with the pintle of the hinge . On o pening, the spring Is com. 
pressed so that the action of the same on the door produces the shutting 
of the latter, securing also at the same time s ntIleient reslst\\t\G,e agaln,t 
tile acc!q�nt�1 blow!1\1\ Open by the wl!HI Qr otllerwlse. 

age through them. 

Value of Patents, 
AND HOW T O  OBTAIN THEM. 

Practical Hints to InVBntors. 
ROBABL Y n o  investment O f  a small sum o f  money brings a 
greater return than the expense ir.curred in obtaining a patent 
even when the Invention Is bnt a small one. Larger inv�ntions 
are found to pay corresp 0ndlngly well. The names of Blanchard, 
Morae, Bigelow, Colt, Ericsson, Howe, McCormick, Hee, and 
others, wb o have amas�ed immense fortunes from their invan� 
tions, are well known. And there are thousands of others who 
have realized large sums from their patentg. 

More than FIFTY THOUSAND inventors have availed themselves 
of the services of MUNN & Co. dnrlng the TWENTY-SIX years 
acted as solicitors and Publishers of the SCIENTIFIC AMERICAN. 

Thev �tand at the head In this class of business ; and their large corps 
of 8'lsistants, mostly selected from the ranks of the Patent Office : men cap
able of rendering the best service to the inventor, from the experience prac
tically obtained while examiners In the Patent OtIlce : enables MUNN & Co. 
to do everything appertaining to patents BETTER and CHEAPER than any 
other rellable agency. 

HOW TO Jh This is the closing Inquiry In � nearly every letter, descrllllng 

O BT A 
some invention which comes 
to this office. A positive an

swer can only be had by presenting a complete application for a patent to 
the Commissioner of Patents. An appllcatlon consists of a Model Draw
Ings, Petition, Oath, and fnll Specillcation. Various official rules and for
mall ties must also be observed. The efforts of the Inventor to do all this 
business himself ore generally without success. After great perplexity and 
delay, he is usually glad to seek the aid of persons experienced in patent 
business, and have all the work done over again. The best plan is to e ol1cit 
proper advice at the beginning. If the parties consulted are honorable men, 
the inventor may safely confide hIS I deas to them they will advise whether 
the Improvement Is probably patentable, and will give him all the directions 
needfnl to protect his rights. 

How- Can I Best Secure My Invention ., 

This Is an Inquiry which one inventor naturltlly asks another, who has had 
iome experience in obtain:ng patents. His answer generally is as follows. 
and COlTect : 

Construct a neat model, not over a foot in any dimension-smaller if pos· 
sible-and send by express, prepaid, addressed to MUNN & Co., 37 Park Row, 
New York, together with a description of Its operation and merits. On re
ceipt thereof, they will examine the l;lVentlOn carefully, and advise you as 
to Its jl!lt�utab!llty, fr�c ot �llllrse. Or It fOU Il!lv� uot tlm�. Of tll� mellns 
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at hand, to construct II model, make as good a pen and Ink sketch of the 
Improvement as possible and send by mall. An answer as to the prospect 
of a patent wtll be received, usually, by return of mail. It is sometIme s  
b e s t  to have a search made at t h e  Patent Office. Such a measure often save e 
tb e cost of an application for a patent. 

Preliminary Examination. 
In order to have such search, maKe oue a written description of the Inven 

tion, in your own words, and a penCil, or pen and ink, sket-ch. Send thest:. 
with the fee of $5, by mall, addreso3d to MUNN & Co., 37 Park Row, and In 
dne time you will receive an acknowledgment thereof, followed by a writ 
ten report In regard to the patentability of your Improvement. This special 
search is made with great care, among the models and patents at Washing
ton, to aseertaln whether the Improvement presented Is patentable. 

Rejepted Cases. 
Rejected cases, or defective papers, remodeled for parties who have made 

applications for themselves, or through other agents .  Terms moderate 
Address MUNN & Co., stating partlcnlars. 

To Make an Application Cor a PatE'nt. 
The applicant for a patent shonld furnish a model of his Invention If sns· 

ceptible of one, although sometimes it may be dtspensed with ; or �i the in
vention be p, chemical production, he must fnrnlsh samples of lhe ingredi
ents of which his composition consists. These should be securely packed 
the inventor's name marked un them, and sent by express, prepaid. Sma1 
models,  from a distance, can often be sent cheaper by mail. The safest 
way to remit money is  by a draft, or postal order, on New York, payable to 
the order of MUNN & Co.  Persons who live in remote parts of the country 
can usnally purchase drafts from their merchants on their New York cor
respondents. 

Caveats. 
Persons desiring to file a caveM can have the papers prepared In the short 

est time, by sending a. sketch and description of the in.vention. The Govern 
ment fee for a caveat is $10. A pamphlet of advice regarding application! 
for patents and caveats is furniShed gratis, on application by mail. Address 
MUNN & Co . .  37 Park Row, New York. 

Reissues. 
A.. reissue I s  granted to the original patentee, his heirs, or the aSSignees of 

the entirE. interest, when, by reason of an insufficient or defective specifica 
tlon, the original patent Is Invalid, provIded the crror has arisen from Inad 
vertence, accident, or mistake, wt�hout any fraudulent or deceptive tnten 
tlon. 

A patentee may, at his option, have In his reissne a separate patent for 
each distinct part of the invention comprehended In his original appllcatlon 
by paying the required fee In each case. and complying with the other re
qnlrements of the law, as In original applications. Address MUNN & Co . 
37 P.,k Row, for full particulars. 

�sign Patents. 
Foreign designers and manufacturers, who send goods to this country 

mfty secure patents here upon their new patterns, and thus prevent others 
from fabricating or selling the same goods in this mar!i:et. 

A patent for a deSign may be granted to any person, whether citizen or 
alien, for any new and ' original design for a manufacture. bust, statue, alto 
rel1evo, or bas relief ; any new and original deSign for the printing of wool
en, silk, cotton, or otl.ler fabrics ; any uew and original impression, orna
ment, pattern, print, or picture, to be printed, painted, east, or otherwise 
placed on or worked into any article of manufacture. 

DeSign patents are equally as tmportant to citiztns as to foreigu@rs. For 
fnll partlcnlars send for pamphlet to MUNN & C o  . •  37 Park RoW, New York. 

Forelgu Patents. 
The popnlatlon of Great BrHaln is 31,000,000 ; of France, 37,000,000 : bel. 

glum, 5,OOO;0Cl0 ; Austria, 36,000,000 : Prussia, 40,OOO,OIJO j and Russia. 70.000,000. 
Patents Juay be secured by AmerIcan citizens in all of these countries . 
Nuw is the time, whilo,business is dull at home, to take advantage l:f these 
immense foreign fields. Mechanical improvementH of all kinds are alwaYEI 
in demand in l!:urope .  There will never be Ii. better time than the present 
to take -patents abroad_ We have reliable business cennections with the 
principal capitals of Europe. A large share of 8,11 the patents secured in 
foreign countries by Americans are obtained tllrourrh our Agency. Addres& 
MUNN & Co., 37 Park Row, New York. Circulars with full 'information OL 
foreign patents, fUrnished free.  

Value 01' ExtendEld Patent'. 
Did patentees realize the fact that their inventions are Ukely to be mor, 

productive of profit during the seven years of extension than the first full 
term for which their patents were granted, we think more would avail them� 
selves of the extension prlvllege. Patent. granted prior to 1861 may be ex
tended for seven years, for the benefit of the in.ventor, or of his heirs in. case 
of the decease of the former, by dne application to the Patent OtIlce, ninety 
days before the termlnaMon of the patent. The extended time inures to 
the benefit of the inventor, the assigneea u"1der the first term having no 
rights under the extension, except by spedal agreement. The Government 
fee for an extension is $lOO, and it is necessary that good professional service 
be obtained to conduct the business before the Patent OtIlce. Full informa
tion as to extensions may be had by addressing MUNN' & Co.,  37 Park Row. 

Trademarks. 
Any person or firm domlcfled in the United States, or any firm or corpora� 

tion residing in any foreign country where similar privileges are extended 
to citizens of the United States, may register their designs and obtain pro
tection. This Is very important to Inanufacturers in this country, and equal
Iy so to foreigner.. For full particulars address MUNN & Co .. 37 Park Row , 
New York. 

Canadian Patent •• 
On the first of September, 1872, the new patent law of Canada went into 

force, and patents are now granted to citizens of the United States on the 
same favorable terms as to citizens of the Dominion. 

In order to apply for a patent In Canada, the applicant mnst furnish a 
model, specIfication and duplicate dra wings, snbstantially the same as In 
applying for an American patent. 

The patent may be taken out either for five years (government fee $20) or 
for ten years (government i e e  $40) or for fifteen years (government fee $60) .  
The five and ten year patents may b e  extended t o  the term of fifteen years . 
The formalities for extension are simple and not expensive. 

American inventions, even iI already patented in this country, can be 
patented in Canada provided the American patent is not more than one year 
old. 

All persons who deSire to take ant patents In Canada are requested to 
communicate with MUNN & Co., 37 Park Row, N. Y., who will give prompt 
attention to the business and furnish full instruction. 

Copies oC Patents. 
Persons desiring any patent (ssued from 1836 to November 26, 1867, can be 

supplied with otIlcial copies at a reasonallie cost,  the price depenc!lng npon 
the extent of drawings snd length ot speci ficati on. 

Any patent Issued slllce November 27, 186 1, at which time the Patent OtIlce 
commenced printing the drawings and speoillcations, may be hacl by remi t 
ting to this otIlce $1. 

A copy of the claims of any patent Ismed sin ce 1836 will be furnished 
for $1. 

When ordering copies, please to remit for the same as above, and state 
name of patentee, title of invention, and date of patent. Address MUNN 
& Co., Patent Solicit,,"., 37 Park Row. New York city. 

MUNN & Co. w1ll be bappy to see inventors In perso n,  at their otIlce, or to 
advise them by letter. In all cases, they may expect an honest opinion. For 
such consultations, opinions and advIce, n o  char(je i8 made. Write plainly ; 
do not use pencil, nor pale ink : be brie!. 

All business committed to our care, a'1d all consultations, are kept secret 
and strictly conttdential. 

In all matters pertaining to patents, such as conducting interferences 
procuring extensions, drawing aSSignments, examinations Into the vaUdity 
of patcnts, etc., special care and attention is  given. For illformatlon, and 
for pamphlets of Instruetion and advioe 

Addre •• 
M1JNN � CU •• 

PUBLISHERS BCU<JN l'lFIC A MERIOAN, 
3'2' Park Row, New York. 

OFFICE IN W..\SlU:NGTQ:N-Clll'lllll' V Q.u4 1tb 'n"Il!l� •• O\lllQ8It' 
FlltQpt OfllGB.  
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The Glwrf/efor insertion under thi8 head /8 $1 a Line. 

Reliable Steam Engines, Boilers, &c., 2 to 
200 H.P. High grades-for sale at two thirds cost.  E. E .  
Roberts, 52 Bro adway, New York . 
Wanted-Machine for m'f'g Paper Bags. Send 

circular or inform .tion to W .  J.  G.,  L. B. 426, Prov.,  R. 1. 
Situation Wanted-To take charge of a 

Boiler Shop or turn Flanges , where good wages can b e  
obtained. Addl ess E .  D.  Rahilly, St . C10nd Hotel, Pltts -
burgh , Pa .  

. 

Perfection of Hay Rakes-Patent for Sale
unloads from both wheels-tnrning either way. No con
nection to b e  made-always running In gear. W . C .  �1ar
tindale, Byberry P . O . ,  Penna. 

Wanted-A Cylinder, 6 or 8 ft. in dia. and 50 
to 80 ft.  long, suitable for treating wood. Address Baugh 
& Sons,  Philadelphia, Pa. 

Wanted-A Machine for finishing Linen 
C ollars. Address Empire Steam Laundry, corner 7th 
a n d  Walnut Stre ets,  CinCinnati, Ohio . 

Syrup Barrels and Packing Casks. Hough
ton & C o . ,  Portland, M e .  

Sugar Mill-New and complete. Rolls are 
2,J by 34 inch e s .  Also several new and second hand En
gines for sale cheap. Watts,C ampbell & C o . ,  Newark,N.J. 

Engines, &c., received for repairs and sale. 
10 per cent commission and cost of repairs deducted 
when s old. E .  E. Roberts, 52 Broadway, NevI York . 

Workshop Receipts-For the use of Manu
facturers , Mechanics, and Scientific Amateurs, e dited by 
Ernest Spon. 400 pp . , 8vo.,  cloth, wit h illustrations. $2 .  
E .  & F . N. Spon, 44G Broome Street, N e w  Yor k .  

Sewing Machine Needle Machinery-Groov
ers, Reducers, Wire Cutters, Eye Punch e s ,  &c. Hendey 
Drothers, "Wolcottville, Conn. 

Machine Shop & Foundry for sale-For par
ticulars, address Wagoner & Matthews,Westmlnster,Md. 

$500 will buy the Hight of a Toy Gun, 
huntine- scene combined. Address George Stackhouse, 
Mount Washington, Pa. 

English Roof Paint, all mixed in oil ready 
for use, 50c. a gallon, 116 Maiden Lan e ,  N ew York. 

Patent Petroleum Linseed Oil works in all 
p aints as Boiled Linseed Oil. Price o!:ly 50cts. a gallon, 
116 Maiden Lane, New York . 

Patent Chemical Metallic Paint-All shades 
ground in oil,  and all mixed ready for use . Put up in 
cans,  barrels, and half barrels.  l)rice, 50c .,  $1, and $ 1 . 50 
per gal . Send for card of colors. New York City 011 
Company, Sole Agents, 116 Maiden Lane , New York. 

2nd hand Engines, &c. , Bought, Sold, and 
Excllauged-500 on hand. E.E. Hobert_,52 Broadway,N.Y. 

We sell all Chemicals, Metall ic, Oxides, and 
Im p orted Drugs ; also, " Nickel Salts " and Anodes for 
Ph1ting, with full print e d  directions on Nickel, in pam
phlet form, which we mail, on receipt of flfty ccnts, free. 
A Treatise on " Soluble Glass " we mail for $1 also . Or
ders will receive prompt attention by addreSSing L. & J. 
W. Feucl:ltwanger, 55 Cedar Street, New York. 

The Leclanche Battery Co. supply the best 
battery for Burglar Alarums, Bells, & c . ,  No. 40 West 18th 
Street, New York. • 

Mica, 100 T uns, Cuttings and Blocks, for 
sale, cheap . Address P. O. Box 78, E., London, Ont., C a .  

Belting-Best Philadelphia Oak Tanned. 
c. W .  Arny, 301 and 303 Cherry Street, Philadelphia, Pa. 

The New Remedy retains the Rupture in ease 
and comfort,night an d day,tlll cured. Sold cheap. Fitted 
without charge, by the Elastic Truss Co. ,  683 Broadway . 

Mercurial Steam Blast & Hydraulic Gauges 
of all pressures,very accurat e .  T.Shaw,913 Ridge av.,Phll. 

For patent Electric Watch-clocks, address 
Jerome Redding & Co. 30 Hanover Street, Boston,Mas s .  
Cabinet Makers' Machinery, T.RBailey&Vail. 

Catalogue on Transmission of Power by 
Wire Rope. T .  R. Bailey & Vall . 

'rhe Olmsted Oiler is the best ; it is self
righting, strong and cheap. All Hardware and Tin 
Houses have it.  

Mining, Wrecking, Pumping', Drainage, or 
[rrigatlngMachinery, tor sa,le or rent. See advertisement, 
Au(lrew's Patent, in side page. 

Key Seat Cutting Machine.T .RBailey & Vail. 

Portable Hoisting and Pumping Engines
A.mes Portable Engines-Saw .Mills, Edgers, Burr MUls, 
Climax Turbine, Vertical and Horizontal Engines and 
Boilers j all with valuable improvements. Hampson, 
Whitehill & C o . ,  Newburgh Steam Engine Works , Depot 
S8 C ortlandt Street, New York. 

Address Gear, Boston, Mass. ,  for Machinery 
Catalogue . 

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

For Solid Emery Wheels and Machinery, 
send to the Union Stone C o . , Boston, Mass . , for circular. 

All Fruit-can 'l'ools,Ferracute,Bridgeton,N.J. 

For best Presses, Dies and Fruit Can Tools 
Bliss & Williams. cor. of Plymouth & Jay,Brooklyn,N.Y. 
8tave & Shingle Machinery. T.RBailey &Vail. 

Five different sizes of Gatling Guns II.re now 
manufactured at Colt's Armory, Hartford, Conn. The 
larger sizes have a range of over two miles. These arms 
are jndispensable in modern warfare. 

Machinists-Price List of small Tools free ; 
Gear Wheels for Models, Price List fre e ; Chucks and 
DrillS, Price List free. Goodnow & Wlghtman, 23 Corn
l1i11. Boston. Mass. 

Buy Gear's New Emery Grinding Machine 
for Stove purposes, Boston, Jt'Iass. 

For Solid Wrought-iron Beams, etc., see ad
vertisement. Address Union Iron MillS, Pittsburgh , Pa., 
for Uthograph, etc. 

Bookkeepers should try the Olmsted Patent 
llill �'i1e and Letter Clip . They are admirable for all 
papers. Save their cost in one day's bUSiness. Sold by all 
Stationers. J .II. Whlte,N ewark,N.J . ,Sole Manufacturer. 

Hydraulic Presses and Jacks, new and sec
ond hand. E.  Lyon, 470 Grand Street. New York . 

Bolt Makers, send for descriptive cuts of 
Abbe's Bolt Machine, to S. C. Forsatth & C o . ,  Manches
ter, N. H.  

Lightning Mill For Sale-A Walker Bros. 
Percussion MIll for pulverizing hard substances .  Thos 
Waring & Bro ., Colora, Cecil Co. ,  Md. 

Brown's Coalyard Quarry & Contractors' Ap
paratus for hoisting and conveying material by Iron cable 
W.D. Andrews & Bro. 414 Wuter st.N. Y. 

Damper Regulators and Gage Cocks-For 
the best. address Murrill & Keizer, Baltimore, Md. 

Steam Fire Engines,R.J .Gould,N ewark,N.J. 

Gauge Lathe for Cabinet and all kinds of han
<lIes. Shaping MaChine for Woodworking. T. R. lIalJey 
& Van, Lockport, N. Y 

Peck's Patent Drop Press. For circulars, 
address Milo, Peck & Co .. New Haven, Conn . 

Boring Machine for Pulleys-no limit to 
capaCity. T. R. Balley & Vall. Lockport, N. Y. 

C. A. P. asks : How can I braze a broken 
cast iron vise ? 

H. asks : How can I make the best bleach
ing liquid for washing clothes ? 

J. W. R. asks : What is a good artificial 
bait for sunfish ? H Grubs are scarce in my locality." 

T. W .  B. asks : As Professor Wise dou bt
less ascertained the tensile strength of the material 
composing his balloon, as  well as  the pressure to be 
borne by I t  (determined b y  the required weight to be 
raised) , what was the amount of the explosive force ? 

W. H. B. asks : Is there a substance or com
bination of substances which is combustible, and easily 
ignited with a match. either with or without the use of a 
wick ? It must produce as intense a heat as p OSSible, be 
easily melted,  and if poured in that state upon a flat 
piece of ordinary solder must adhere s o  firmly as, when 
hardened, not to become removed by ordinary handling 
or by transp ortation, and be reasonably cheap . 

W. P. H.'s query is incomprehensible.-
J .  J. H.'s question is a professionai one ; he should con
sult some good engineer.-J . S .  B .  should read the des. 
criptlon of lead pencll making on p. 84, vol. 27. 

F. O. B. asks : Would it not be a good idea 
to place air pumps on a locomo tive engi n e ,  s o  that, in 
descending a grade , lnstead of putting on the brakes of 
a train to arrest the motion, that the air p umps could be 
used to force all' Into the boiler, thereby Increasing the 
pressure in the boiler and utilizing the power which is 
usually wasted in applying the brakes ?  And could not 
the steam cylinders themselves be used for tha t purpose ? 
Answer : Both plans are o l d .  

B. A. K. asks : Will a broad gage locomo
tive run 200 miles In a shorter time than one built on the 
narrow gage plan, each being built alike and propor
tioned to the gage, the brofl.d gage , of course,  being 
much the larger ? 2. Does a broad gage locomotive carry 
more dead weight in proportion to its size than the nar
row gage ? Answers : 1 and 2. We can see that there 
might be dlflerences between the performances of the 
two engines,  but one would not necessarily have any 
advantages over the other. 

F. O. C. asks : 1. Who was the first inven
tor and builder of the lo comotive engine, and who laid 
down the first railroad ? 2. Would a leaden tank do for 
storing muriatic acid in large quantities ? 3. What metal 
Is used In place of nickel In phting ? Answers : 1.  Cug
not, a. Frenchman, built the first locomo tive ,  in 1769 . 
The Stockton and Darlington Ranroad, in England, was 
built in 1825. This was the first .  2. It probably would, 
3 .  Read the article on page 307 of our volume XXVII . 

E. L. asks : What is the highest degree at 
which water can be boiled ? If I have 15 Ibs. of steam 
in a b oiler and build a large fire In order to get it up to 
80 Ibs. , Is the water any hotter at SO Ibs.  than at 15 lb • .  ? 
Answer : The boiling p oint of water depends upon the 
pressure to which it 1s subjected. See article o n " Prop
erties oi'Saturated Steam," on page 81 of our current 
volum e .  

G. asks : How can I calculate the horse 
power of engine ? From what book can I learn all about 
engines and pumps ? Answer : We cannot answer the 
question about horse power without more data. You 
will find rules given in former answers to c orrespon· 
dents.  Probably the best book for you to c ommence 
with wUl b e  Bourne's " Catechism of the Steam Engine," 
which can be o btained from D .  Van Nostran d .  There 
are many things relating t o  engines and pumps that 
cannot be learnell from books, and can only b e  discov
ered by observatio n .  

C. G. H. asks : When out of sight of land , 
how will PrQfessors Wise and Donaldson know In what 
course they are moving ? The compass will point out 
the north ; but a s  the balloon has no stem or stern, they 
can not tell which way they are going . Answer : Mr. 
Donaldson Informed us that he proposed to obtain the 
course by dropping something from the balloon, and 
o bserving the direction with reference to tha t .  

W. B. asks : If a horizontal pipe, of 6 inches 
inside diameter, about a foot long, having connected on 
one side a half or three quarter Inch (inside diameter) 
pipe, standing erect, about 4 feet long : and at the other 
side simply a prop or bolt, which slides out In propor
ti on to the water J)ressure from above, and pushes 
against an object In Its Immediate front : will there be a 
h orizontal forward pressure, and none backward ? 2 .  
I f  s o ,  h o w  mUCh, b y  a p i p e  4 f e e t  l o n g  a n d  half an Inch 
bore, standing erect, with a 6 1nch b ore of a foot long 
horizontal pipe ? 3. If the water i s  forcibly driven In, 
will the forc e ,  resulting in the forward presElUre , be 
equal to th� force above expended, or greater ? Answers : 
1 . There will be both a forward and backward pressure. 
The latter pressure can be resisted by a plug In the pipe. 
2 .  The amount of this pressure will be about 49 p ounds . 
3. If the water Is pressed above , the forward pressure 
will be increa s e d .  

W. C. B.  asks : 1 .  What is the limit of the 
hight to which a Siphon wlll draw water, or what is the 
highest point at which It ean b e  worke d ? Will It do 
any good to let the pump down in the ground 10 feet, and 
let the pipe run over the top of the hill on the surface 
of the ground ? Answer : From 30 to 32 feet Is the great
est hight in practic e ,  and any 11ft above 28 feet causes 
greut difficulty. If the pump is lowered, the whole pipe 
must be lowered as well, t o  get the benefit of the de
creased 11ft. 

E. G. F. asks : Is there a book devoted ex
clusively t o  stationery and portable engines, their con
struction, management, etc. ? Answer : Yes. See cata
logues of some of the leading publishers 'fho advertise 
In this paper. 

A. L. K. says : Is it possible to produce an 
artificial frost over an area of some s quare mnes ? An
swer : Not In the present state of scienc e .  

S. J. O. asks : Where can I obtain the " Ta
ble of Change Wheels for the Scre w Cutting Lathe," re
cently reviewed in your columns ? Answer : We are un· 
able to add any Information t o  that already published 
In oUl l)otlce of the work . 

M. O'R. asks : 1. Where can I find a des
cription ofPrefessor Boyle's experiment or device for 
correcting the form of lenses, to which experimen t or 
device allusion is  made on page 43, current volume. 2. Is 
there -�ny method or process for depositing nickel on 
glass,  sim.ilar or analogous to the process by which. sH
vcr is deposited on glass ? I want to get a bright IDGtl1l
IIc coat of pure nickel on glass,  which may b e  polished 
for reflecting purposes.  Can it b e  done, and how ? An
swer : 1. Professor Boyle arranged a pair of six inch 
achroma tics as a binocular telescope. The novelty Of 
his machine for local retouches consisted in the em
ployment of a lozenge· shttped local polisher instead of 
the usual round one. Rohert Browning of London makes 
silvered glass mirrors, and sends a pamphlet for a Bhil� 
ling . .  Mr. Clark tried one of his 13 inch specula and 
found that the diffraction around the three strips of 
steel supporting the diagonal lllirror caused the image 
of a star to appear with six wings. 2. Professor Draper 
has completed with his own hands a silvered glass mir
ror, twenty�eight inches in diameter. It is supported on 
an india rubber air cUllhi o n .  Professor Smith recom
mends nickel-platin g cast iron specula, but these require 
careful annealing.  The silver coating tarn ishes wher
ever the air contains comp ounds of sulphur. In towns, 
therefore, the silver coating of glass mirrors should be 
nickel-plated by the battery after polishing. 

J.  F. S.  asks : Would the collection and 
condensation of the gas or gases arising from hot muri
atic acid, after i t has done its work in clearing tin 
scrap,  be patentable ? Answer : Whether your meth o d  
is  n e w  derends u p o n  how y o u  eollect and condense t h e  
gas .  I f  you condense by ir.:.eaus of an ordinary COndf'll
ser or worm, or receive the gas into cold water, there 
Is nothing new In It .  But this plan of colle cting and 
saving the hydrochloriC acid gas might b e  combined 
with your process of cleaning tin scraps and be patenta
ble, as might also improved machinery for effecting 
either result . Improvements for preventing the esca-pe 
of gas into a room would also be patentabl e .  

C. E.  F. asks for directions for preparing 
cupro-a.mmonium. Answer : Amffionio·cupric oxide or 
cupro-ammonium consists of a solution :lf cupric oxide 
or black oxide of copper In aqua ammonia . It may be 
produced by precipitating a solution of a copper salt , as 
the sulphate, by strong ammonia, and then adding am� 
monia in excess so as to dissolve the preCipitated oxide. 
In this case, however, it i d  not pure, as the acid of the 
copper salt, when the oxIde of copper is preCip itated ,  
combInes with the ammonia, forming an ammonia salt, 
which remain s in solution. To form pure ammonio� 
cupric oxide , dissolve pure black oxide of copper in the 
strongest aqua ammoni a .  

W .  R asks : Is there any kind o f  air pump 
that will produce a stronger pressure of air against any 
object than a good strong wind ? If so, how much would 
such an air pump weigh, and how heavy an engine 
would it take to run It ? Could they both b e  taken up 
in a balloon ? Would i t  be practicable thus to drive a 
balloon against the wind ? Answer : Such air pumps 
are made, but the machinery would be too heavy to be 
practicable for use In a balloon. 

W. B. ask s : Why do music boxes squeak 
after they have been clean e d ? The noise Is not in the 
running machinery, but in the steel reeds which the 
p egs of the roller strike on. Answer : Probably the 
noise is due to friction between some of the reeds and 
pegs . 

A. asks : Why cannot we do away with 
sails on lake boats, and run them with wlndmllls, so 
constructed as to work a screw ? Answer : The idea is 
old and impracticable .  By no manner of device can you 
make the wind drive a boat directly against the wind. 
You can sail obliquely, and for this purp ose the ordinary 
sails would give you more prop elling power, in a more 
convenient form, than any windmill. 

G. V. H. says : My house is stone, with 
walls 18 inches thick . The roof is  tin, with ordinary 
pine shea thing, and I shaU ceil It. with p i n e .  What ma· 
teri al would b e  best to put in between the roof and the 
ceiling to keep the upper story C O J I  in summer and 
warm in winter ? WOl1ld sawdust ans wer the purpose ? 
Answer : Sawdust illl1ng In this case is objec Llonable : 
first ,  on account of fts tendency to induce decay of the 
timber, either rot or dry rot ; second, because it will de
cay ltself and find Its way throngh the j oints of the 
boarding, thus 1lIIIng the rooms with dust find deteri
orating the air. The usual course in such cases 1s to 
suspend strips at from one to three feet below the roof 
joists and at abont two feet apart, and to put the ceil
ing upon these, thus depending upon a large air space 
between the ceiling and the roof, a s  a non-conductor of 
heat. The strips are made firm by being braced at short 
intervals to the j Oists ; and if a plastered ceiling is  re
quired,  a series of narro w cross strips are nailed to the 
others at 12 inclles apart, to which the l ath are secured .  

R. B. C. says : In regard t o  D. B. M . ' s  an
swer to inquiries respecting a noon mark, I wish to 
ask : 1. Why do the 09servations have to .be taken 12 
hours apart ? 2. IIow am I t@ tell when It Is noon ? Is 
It when the ahadows of the two plumb lines c0incide ? 
3. What kind of an almanac will tell how much the s un 
Is fast or slow ? 4. Can you give a rule for calculating 
the true meridian from the results obtain.e d  by the 
plumb line arrangement ? 5. Is there any more reliable 
apparatus for determining the meridian than by using 
plumb lines ? Answers : 1 .  No. In 11 hours �nd 58 min
utes ,  the north star completes half a revolution about 
the pole . The pole star is on the meridian about seven
teen mInutes after the plumb line covers both it and 
Al1oth, (ep8ilon Ur8aJ Majori8) ilftn star of the Dipper, 
beginning WIth the p ointers . The plumb lines may also 
be ranged with the north star at its greatest eastern or 
western elongatio n .  Then, if the lines are 100 inches 
apart, one of them must be moved two and six tenths 
inches to range with the p o l e .  2. Look at the almanac 
for " sun a t  noon mark," which is  the required correc
tion . 3. A "  newspaper almanac." 4 .  The plumb lines 
are placed in the true meridian ,  that is,  they range due 
north and south . 5.  Yes ; by using the solar compass, 
transit, etc. 

G. R. asks : Is there any difference made, in 
the amount of water di scharged by an hydraulic ram , by 
increasing the size of discharge pipe from one i n ch to 
one foot. in diameter ? The fall to the ram is ] 0  feet ; 
hight to raise, 60 feet. Of C OUl'se the size of pipe (l inch) 
i s  already sufficient to allow a discharge o f  fifty times 
more water than is elevated by the ram . Does the size 
of the pipe, by exposing more €Ir less surface t o  water, 
offer more or less friction, and thereby vary the amount 
discharged ?  Answer : Unless the supply pipe Is very 
I.ng, a diameter of one inch will probably give better 
results than a diameter of one foot. .'1'his is on the sup
pOSItion that the ram is properly deSigned for a pipe 
one inch in diameter. 

W. G. A. asks : Would not one bumper on 
a railroad car do as well as two bumpers ? An6 wer : No. 
One mig�t gut npt a� well as two , 
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J. W. H .  asks : 1 .  How can I determine 

when water is foaming in a steam b Oiler ? 2. What is 
generally used for cementing grist mill stones, aud for 
fasten ing smaller sized stones in iron cups ? 3 .  I have a 
80 inch corn mill . The top stone is broken in two in the 
center, and the cement, from expo sure to the weather, 
has rotte d .  I made a thin solution of plaster of PariS , 
set the burr or stone, and then p o ured the solution 
ar.)und the burr in the cup . It i s  a failure and does not 
become hard . What shall I do ? 3 .  Can yon give me 
instr,uctions how to temper mill picks ? An'3wers : 1. 
Violen t foaming is sometimes shown in the glass gage.  
It Is generally inaicated by trying the gage cocks,  and 
observing whether solid water or a mixture of steam 
and water issues therefrom. 2. Set the s tone in the cup , 
filling up the back with a cement composed of p laster 
of Pari s .  Fill the interstices between the stones with 
a cement composed of powdered alum and a powder 
made from small p1eces of the millstone . 3. Picks a re 
frequently tempered in brjne. 

D. B. says : Suppose I have a steam cylin
der, with 50 inches area, and 20 lbs. cons tant pressure. 
and insert two pistons, admitting st.eam in center be 
tween the pistons, so that they a.re both forced outwardS, 
would each pist.on overcome a resistance of 1,000 Hm. 
(less friction) , or the two only 1,000 lbs . collectively ? 
Answer : Each would exert a pressure of 1,OCO p ounds . 

C. M. N. asks how to precipitate sal ammo
niac ftnd n itrate of Silver. Answer : The latter can be 
precipitated by hydrochloriC acid or any chl oride . If 
in a solution by itself, it  will crystallize out on concen
trating the solution by evaporation .  'Ihe t wo salts can
not exist in the same s olution ,  as  the sal ammoniac 
would precipitate the silver. Sal ammoniac is precipi. 
tated by the bichloride of platinum in concentrated so
lutions.  If C.  M .  N .  will give a more precise explana
tion of what he wants, we may be able to assist him. 

W. ]\f. F. asks : 1. What is the use of a 
storm glass ? 2. How is it used ? 3 . Should the long 
and narrow bottle be full. 01' does it make no difference ? 
4 . How can I tell the approach of a storm by the use o f  
t h e  storm glass a n d  thernlOmeter combined ? 5 .  How 
can I make muriate of ammonia ? 6. How can I make 
malic acid ? Answers : 1 , 2 , 3, 4. It is n o t  neces sary that 
the phial should be full. When the liquid is clear It Is a 
sign of fair weather. If the solid particl es rise in the 
liquid, it signifies rain. Before a storm or very high 
wind, the liquid will become thick. 5. From the ammo
niacal liquors formed in the manufactUre of coal  gas. 
6 .  It Is generally obtained from the berries of the moun
tain ash. You would do well to consult some standard 
work on practical nhemistry, as  we have not space to 
gtve details of manufacture in these columns.  

G. B. D. asks : 1.  What is the most econom
ical speed in feet per minut e to run a ro tary steam 
engine ,  which is constructed on the old plan of hollow 
shaft and arms, through which the steam passes,  ex
hausting at the curved e nds of said arms , always in an 
OPPOSite direction ? 2 . What per centage of economy can 
be realized from the above plan, compared with the 
best form of reciprogating engi n e ? 3 .  Would there be 
any gain of power if the steam, in exhausting from the 
curved arms, came directly in contact with the inner 
ratcheted face of another whee l ,  causing i t  to revolve 
In the opposite direction, the two emitting their power 
by means of one cross and one straight belt, leading to 
another shaft at suitable distance ? 4 . What Is your 
opinion in regard to a series of feet being connected to 
each other by means of links or hinge s,  their inner faces 
being provided with rollers, the whole forming an end. 
less traction devjce, revolving around an endless track 
and propelled by engines mounted on the frame ? Some 
twenty patents have been allowed to different invent
ors for oertain improvements on this form of traction 
engine during the last 12 years , and yet there seem tQ 
be none in use, either because the whole machine com
bined is too co mplicated, or the connections, being con· 
stantly exposed to grit and dirt, are not durable. Sup
pose these revolving feet to b e  4 feet x 14 inches each , 
and they are so connected that one does not leave the 
ground until the nQxt one relieves it j if we construct a 
traction engine with two traction wheels 6 feet diame
ter by 2 feet face,  both being secured to one shaft which 
is driven by engines of the same power as the ones em
ployed to driv e  the endless traction machine ,  which of 
these plans will draw the greatest load at the same 
speed, and which would be the most practicable for 
every day use ? 5. What Is the object In the rubber tire 
used on road steamers ? Is it to give increased traction 
or Is It for the purpose of relieving the body of the rna· 
chine of the shock or concussion which would occur If 
the wheels struck a stone or other obstacle ? Answers : 
1. Generally speaking, the m o s t  econvmical speed for 
an engine depends upon its mode of construction, sys
tem of counterbalancing employed, etc., and n o  rule can 
be given that will apply to every case. 2. We have no 
rec0rd f)f tests tllat will enable us to answer this ques
tion . 3. If applied on the princip le of the c o npound 
engine, there might be a gain . 4 .  Traction engines are 
largely used in England, and their intro duction into this 
country is now fairly accomplished. There are severa.l 
forms of traction wheels in use which kave mOre adhe� 
sion than the engines of the machines can overcome . 
5 . Mainly for the purpose of gaining adhesion. 

N. A. P. says : Two forms of screw propel
ler are tried on the same vessel, each screw or wheel 
being of the same diameter, and the pressure of steam 
in each trial being 60 Ibs. It Is found that, with wheel 
A, 4,000 revolutions are required to propel the vessel l 
mile in 8 minutes : ":,,hile with' wheel B, 3,000 revolutions 
make the 1 mile in 8 minu t e s .  Is there a difference of 
power actually expended ? If s o ,  what ? Does the fur
nace consume more fuel with wheel A on the shaft ? If 
so,  how much more ? Answer : If we understand your 
question rightly, wheel B has 25 per cent more efficiency 
than wheel A, and consequently 25 per cent less fuel is 
required with this whee l .  

A. F.  B. says : 1 .  Is the pressure of steam on 
every square inch of the flues the same as it  is  on the shell 
of the boiler, or has steam the same preE sure towards the 
center as it has fr9Ill th e center of the boiler ? 2 . Is the 
law that action and rea ction are equal and in oppOSite di· 
rections applicable to the first query ? Answers : 1 .  
Steam presses equally i n  every direction . 2 .  Yes .  

J. G. D. T. asks : 1 .  Does gunpowder, wh'�n 
ignited within an enclosure (as in a gun bG.rrel,  for in
s tance) -create pressure by producing air ? 2 .  If so, is 
there a gradual expansion of its atoms, so as to create a 
gradual force ? Answers : 1. The solid grains of the 
powder are converted into gases,  principally nitro�en 
and carbonic acid. 2. There is  an expansion, commenc
ing with a pressure of nothing and rapidly illcreasing. 

A. M. B. asks : Is it an uncommon occur
rence to launch steam vessels with their engin es a n d  
boilers in ? W a s  not t h e  Dictator launched w i t h  h e r  
machinery complet e ?  .A nswer : It is  not usual . T h e  
Dictator a n d  m o s t  of t h e  monitors w e r e  laullched with 
their engines and boilers In. 
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C. E. H. asks : Is there any way of remov· 

Ing coal tar from the b ottom of a sail boat, the boat 
having collected It by laying 1.0 a dock near the gas 
w o rks ? Scraping w!1l not answer. Answer : After 
scraping oll'as much tar as practicable, try naphtha as a 
solvent for the remainder. Rub with a sponge or cloth 
soaked in the naphtha. 

P. asks : What is the best cheap prepara· 
tion for preserving pine shingle roofs, t o  be appUed 
either betore or after laying the shingles ?  Answer : 
The article advertised as slate paint may answer your 
purpose . 

J. B. S. E. asks : Is amorphous phosphorus 
solubl. in any of the ethers ? If so, what Is tbe process ? 
If not, what is It soluble in ? W!1l the addition of an· 
o ther substance, not deleterIous, make it  soluble ? An
swer : Red or amorphous phosphorus Is insoluble In the 
ordinary solvents of common phosphorus. Accordlng to 
Mohler, red amorphous phosphorus may be rendere 'i 
colorless and perfectly transparent by fusing It In a con· 
centrated solution o f  bichromate of potash mixed with 
sulphuric acid. After this treatment It  usually reo 
mains liquid after co oUng, but s Olidltles lnstantly when 
touched by a solld body. 

J. S. says, in reply to T. H., who asked if a 
spar of white pine could be used as a 1I0at for deep sea 
soundlugs : At the depth he mentions, namely, 5.000 
fathoms , I am almost certain his spar, once down, would 
never risc again , for the following reasons : Dry wood 
I" principally composed of cellulose, the specific gravity 
of which varies from 1'25 to 1 ' 5 ; and were It not for the 
cellular structure of WOOd, it would not float at all, as 
Is practically shown when it becomes water·logged. At 
a depth of 5,000 fathoms the pressure would be about 
15,000 Ibs . to the square Inch, or 1,080 tuns to the square 
foot. I do not think white pine could resist such an 
enormous pressure. The use of a mixture to generate 
gas at the b ottom of the sea Is not imp ossible, but 
should say It is highly Impracticable .  Sea water Is about 
850 times heavier than atmospheri C  air ; but a t  a depth 
of 5,000 fath oms, air would be compress e d  1.000 times, 
and therefore would become heavier than water. Any 
gas of a greater density thsn atr, Buch as carbonic acid, 
Is of course out of the question . Hydrogen Is the only 
gas that could be used. 1,000 cubic Inches of hydrogen, 
at 600 Fah r .  and barvmeter 30 lnches,  weigh 2 1 ' 879 grains ; 
at the above depth 1000 cubic Inches would be com· 
pressed to 1 cubic InCh . The weight of 1 cubic Inch of 
sea water Is 258'264 grains . Cvnsequently 1,000 cubic 
Inches of hydrogen would have a lifting power (at the 
above depth) of about 237 grains ; or to 11ft 10 lb •.  , as 
T .  H.  wants t o  do, It would req uire 170 cubic feet of hy· 
drogen. This scarcely requires comment. T. H. could 
easi.ly accomplish his object by using as a 1I0.t a lIexlble 
waterproof bag containing some liquid lighter than 
water, say a hydrocarbon oll of specific gravity 0 ' 7 .  A 
cylindrical bag, 6 Inches diameter and 2 feeL lonl<, thus 
filled, would have a lifting power In sea water of about 
8 lbs, All liquids being nearly alike compressible, the dlf· 
ference of buoyancy between the bottom and the surface 

D. R. says, in reply to a correspondent who 
asked how to harden j ewellers' rollers : Put them In a 
cast Iron box with carbon made from Ivory chips, and 
keep the box at a dull red heat for 4 or 6 hour, ; then 
dip the rolls In water, or salt and water. They must be 
handled quickly from the box to the water, as the air 
spoils the surface. 

A. S. G. replies to R. B,'s query as  to pass· 
ing trains a. follows : Engine A can run on to the siding 
with eight cars, leaving the other eight on main track. 
Engine B then run. past, pUBhlng the eight cars before 
It, after which A regains it. place on the main track, 
getting out of the way while B puts the eight cars on 
to the siding, runs by them, and pulls them again on to 
the main track . The trains have now passed, and 
nothing remains but for A to pick up its cars, and go on 
its way . No problem of this kind I s  insoluble, as long 
8S the sid ing can hold a t  least one car with its engine .  
[Answers slmllarly correct have been received from 
F . D . C . , E .  L. W., T .  M . W., G .  E. K . , H. R . R . , R. C . B ., 
S . B . E ., F .  V. F . , J. J . M., J .  T . , L. B. E. L . , F. A. W . ,  

played a minor part . T h e  solution lInally contained 
sulphate of iron, free sulphur, free hydrochloric aCid, 
and perhaps some chloride of iro n .  The white heat, to 
which the solution (evaporated t o  dryness) was finally 
submitted, decomposed the sulphate of Iron, driving olf 
the acids or decomposing them, and there was lInally 
left the red oxide of Iron . There may have been some 
grains of metalliC gold, howeyer, as  there geneTally ls in 
Iron pyrites, though seldom enough to pay for extrac· 
tion. The gold can be extracted by the following meth· 
od : The pyrites Is rGasted &S thoroughly as possible to 
drive oll' the snlphur. It Is then reduced to powder and 
agitated with mercury. The mercury combines with 
the gold present, forming an amalgam of mercury and 
gold. This amalgam is then submitted to the action of 
heat,  by wblch the mercury Is  driven off and the gold 
recovered in the metallic state . The mercurial vapor is  
of course condensed, and t h e  metal  used for another 
operation . 2. Bloxam's Is hlghly recommended. 

E. L. says : Suppose four canals, each one 
mile long and thirty feet Wide, to be six feet deep at dis· 
charge end, with water below, level with the bottoms . 
At the entrance ends, the depths are 5, 6, 7 and 8 feet 
respectively, with full supply of water at these depths, 
and regular grades between inlet and outlet : How much 
will each canal discharge In 24 hours ? Answer : You 
can lind approximately the velocity of discharge in feet 
per second, and from this the Quantity discharged per 
second, by the following formula : Y = velocity in feet per 
second, f=total raU in feet, A= cross section of canal in 
feet, 1=length of canal in feet, p=length of wet perimeter 

In feet. V = V(10,000 X rX A)+(I XP) ; or the velocity of 
discharge In feet per second Is equal to the square root 
of the product of 10,000 by the total fall In feet and thc 
are,a of cross secti on, divided by the product of the 
length and wet perimeter. 

J. D. W. asks : Does the term steam engine 
include a boiler, or can an engine be c omplete without 
a b oiler ? I do not rafer to portable engines.  Answer : 
A steam engine does not Include a boiler unless It Is so 
stated expressly. 

P. D. W. ask s : What is  mag-ilp composed 
of ? Ans wer : Magilp Is a mixture of pale linseed 011 
and rnaotic var.ish, used by artists as  a vehicle for their 
colors. The proportions vary according to the work. 
It I s  thinned with turpentine .  

C. M.  L. asks : What can I put over silver 
leaf to keep its color ? Answer : Try a varnish composed 
of pale shellac B ozs., rectified spirit, i quart ; dissolve . 

J. W. H. asks : Is it true that, the warmer 
water Is, the more gas it will absorb ? I met\u any gas 
that can be absorbed by water. Answer : The general 
law Is that the colder the water, the greater the quanti· 
ty of the gas taken up and retained by it. Hydrogen is 
a n  exception, about the same amount being absorbed at 
all temperatures of the water. 

H. H. M. asks : What is the name of some 
book that treats of the manufa.ture of c arbolic aCid, or 
h o w  Is that article manufactured ?  Answer : Carbolic 
acid Is made from coal tar. The tar Is dlst111ed untn 
anthracehe comEls over. The resulting 011 Is rectified, 
collecting separately the oil which distils over between 
8020 and 8920 Fahr . .  This 011 I s  mixed with saturated 
p o tash ley and po wdered hydrate of potash, by which It 
is converted into a white crystalhzed mass . This sub
stance Is dissolved In hot water ; the 011 which rises to 
the sUrfac,e Is removed, and the lower alkaltne liquid i s  
n eutralized with muriatic a CId. Impure carbolic acid 
now rise s  to the surface as an 011. This can be purified 
by washing with a little water, digesting over Chloride 
of calcium to dry It, rectifying several times, and lin ally 
c ooling to 140 }I'ahr., when pure crysta.ls of carboliC acid 
s eparate ,  from Which the remaining fluId p ortion is 
p oured 011'. We know of no treatise on the subject. 

H. C. L. asks : Will a register placed in a 
wall six feet from the fioor heat a room as quickly and 
a s  cheaply as one placed lIfteen Inches or less from the 
1I0 0r, and why ? An swer : Yes : for whether the regis· 
ter Is placed near the ceiling or the floor, the warm air 
will ascend t o  the former at once, unless Bome obstruc
tion In tervenes.  Where a lower hall way connects with 
a n  upper one by stairs , and the register 18  tn the lower 
haH, the warm air will net ascend to the upper one, be
cause Gf the obstruction of the ce!llng and the attrac. 
tton of aggregation which subsists between the parti
cles of the warm ' air : but In an ordinary 'rectangular 
room such obstruction does not exis t .  The prover place 
for a register for warm air, however, is at or near the 
floor, fOl" convenience in warming the feet, etc . ,  in very 
cold weather. All room. Intended t o  be warmed by the 
ingress of warm air should have a ventilat ion lIue 
having a register at the bottom and at the top of th� 
room, to insure a proper infiowIng of the warm air, and 
this llue shOUld be on the opposite side of the room 
from the warm air lIue. 

C. A. H. asks : By connectinlr a 2 inch hose 
t o  a 2X Inch, Is there anything gaine d? Is It better than 
all 2 inch ? Answer : The friction of the water wlll be 
decreased by this arrangement, and the pressure In the 
large hooe will be the least. 

K. asks : Is a mining lamp as safe if en
closed In lInely perforated orass as In wire cloth ? An. 
swer : Yes. 

E. C.  G.  askfl : 1. Is..there any way of reo 
plaCing the gllt on a frame, and what 10 It ? 2 .  How can 
I galvanize wrought iron ? Answers : 1 .  Yon could 
s carcely do this work, If you have had no practical expe. 
rlence ln the matter. We would advise you to entrust 
t t  to some one who makes a speCialty of this kind of bus. 
Iness . 2.  Dip the Iron Into muriate of zinc , and after. 
wards Into molten tin. 

R. A. P. asks : What is the formula for 
ascertaining the proper hlght and diameter of a marine 
engine smoke pipe, as  used by succ essful engine build. 
ers ? Answer : The practice of difierent bnllders varies 
greatly, and the best rule would probably be an empir
ical one based on data obtained from successful exam
ples.  For an approximate rule, the following is a very 
good one : Allow 200 cubic feet of air for the combustion 
of one p ound of coal per minute ; and having assumed a 
diameter for the chimney, and the nnmber of p ounds of 
coal to be bnrnt per hour, It wlll, be easy to ascertain 
the amount of air required per hour, and the consequent 
velo

.
city In feet per second. Then for a temperature of 

gas III the chimney, from 4500 to 5:00 Fahrenheit, the 
hlght of the chlmney ln feet neces sary to produce this 
velocity Is equal to one eighteenth of the square of the 
velocity In feet per seoond. More accurate methods 
are gIven in Professor Rankine's U Treatise on the 
Steam Engine and Other Prime Movers ." 

O .  B .  A. S. ,  E. H . and J.  N .  P . -Eds,] 

B. B. says, in reply to R. B,'s query as to 
trains passing each other : Two trains cannot pass eaeh 
other under the circumstances described. 

J. S. B. & Co. say, in answer to H. H. who 
asked for a cement for a leaky cast iron furnace : Clean 
borings or turnings of cast iron 1 lb., sal ammoniac, 2 
OZS., fiowers of sulphur, 1 oz. Mix them well together and 
keep dry. When required for use, take of the mixture 
1 part , clean bOrings 20 ;>art. : mix thoroughly and add a 
suillcient quantity of water. A Ilttle grindstone dust 
added Improves the cement. 

E .  B. G . -The stone you send I s  a hard frne grained 
limestone, and looks as If It might be avallable for 11th· 
ographic purposes, but the specimen is too small for us 
to judge accurately of Its value . A good lithographic 
stone Is of a yellowish gray color, and uniform through· 
out ; free from Yeius, fibers and spots ; a steel poillt 
makes an Impression on It with dilllculty, and the spUn 
ters broken off boy the hammer have a conchoidal frac· 
ture. 

E. L. W.-Your specimen Is ri�h In lead, and Is proba. 
bly a lead ocher ; but It Is too small for complete analy·. 
sis . 

COMMUNICATIONS RECEIVED, 

A. D. N .  replies to A. P., who is troubled 
with water In his boHer : I guess you have no drain 
cocks to your cylinder or steam pipes, and that the 
water which troubles you I. condensed steam collected 
In your engine whne cooling 011'. Any eBglne Is harder 
to start after COOling, partly because of the water of 
condensation and partly because the engine is cold. 
LAo P .  says that when h e  uses a small quantity of water 
in his boiler. he does not have the troubl e ; hcnce it 
does not probably occur from condensation In the cyl· 
Inders only.-Ens . ] · 

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

D. B. says (in answer to A. B. F. who asks : 
1. Does sulphur when burned for bleaching purposes do 
equally well whether the lIame is blue or red w ith a 
sparkllng blaze ? 2 . Does the burning In the two dlf· 
ferent ways produce same kind of gas ? 3.  What will 
prevent cotton or linen fabrics from becoming mil
dewed?) 1.  The lIame of sulphur Is blue ; the red blaze 
must be produced by gome Impurity. 2 .  The blue, of 
course,  gives rise to the bleaching property . 3.  Mildew 
can be prevented by the use of powdered sulphur . 

would be very minute. As the deposit at the bottom of 
the sea is in some places, I believe, of a tenacious nature, 
T. H. 's s o un ding rod m ight po ssibly stick there, .unless 
his 1I0at was Inconveniently large . It migh, be advisa· 
ble for him to provide for such a contingency by using 
the apparatus represented by the engraving . Fig. 1 Is 
a tube with a slot, S , o n  either Side, containing a loosely 
lItting piston, P, with two lugs projecting through the 
slots, also a strong spiral spring. Fig. 2 shows the 
spring held compressed by a catch , C .  Fig . 8 shows 
weight and catch disengaged ; the lugs of the piston, 
striking the weight, j erk the tube clear of everything. 
The disk, D ,  prevents the posslbillty o f  end of tube 
sinking in the bottom, without disengaging the weight.  
The 1I0a� Is attached at  X .  

A. T. A. says, in reply to G.,  who is troubled 
with red ante tn his sugar : My sugar bucket conMline 
about twenty·lIve pounds of sugar, and I am frequently 
troubled with these same red ants ; but when so troubled 
I get three or four large black ants and put them in the 
bucket ; and In less than three hours, not a red ant is to 
b e  seen, the black ones eating them up. As a means of 
preventing ants from gettlng on to a table, I put a 
piece of tobacco under each of the feet, and keep the 
table from contact with anything else. 

R. S. H. says, in reply to C. F. B., who says 
that t!Ilng hand saws towards thO point leaves more 
bevel on the front or cutting side of the tooth than on 
the back side : This Is correct. He further says that the 
dlll'erence in the bevel Is caused by the taper of the 1I1e. 
In this, I think, he Is not correct . The dillerence of 
bevel on the two opposite sides of the tooth Is caused 
by the position in which the 1I1e Is held. If he runs hi. 
file level , while the saw is  held plumb , he wl11 lind the 
bevel s o  nearly aUke on the two sides that It will be dlf· 
ficult to decide which side has the most, showing that 
the taper of the tlle has little or nothing to do with It. 
Dropping the handle end of the 1I1e and elevating th� 
p Oint will and does produee the effect which he lays to 
the shape of the file. Moreoverlt produces a deeper cut , 
and a 10riger and more p ointed tooth, which gives a 
sharper cuttlng point, and furnishes more space In which 
to carry the sawdust.  

S .  S. says, in reply to F. A. S., who asked 
for dtrecttons for constructtng a stove to dry frUit, etc " 
without changing the color : He should have the dryer 
made of brick, or, if It Is made of iron , have It lItted 
with a p orous lining, and never allow the heat to get 
below 1000 as the color changes In proportion to the 
time It takes to dry the fruit. If he Intends to dry large 
'l.".ntltles, It should be made with several chambers,that 
the green fruit may not be put in with that which is  par· 
tlally dry . 

A. H. says, in reply to J. C. S., who asked 
about the dimensions of a belt per horse power : A 1 Inch 
belt at a velocity of 750 feet per minute Is a perfectly 
safe rule to calculate for one horse power. [There 
seems to b e  a considerable difference in the figures used 
for belting, and we shall be glad to hear from any of our 
readers who have made experiments. A rule by Mr. 
Rider, lately published, states that a belt one inch wide, 
and bearing on at least one third of the circumference 
of the smaller pulley, wl11 transmit a force of 19'25 
pounds, at any velocity. Applying thi s rule to the pres. 
ent case,  we lind that, with a velocity of 750 feet per 
minute, the belt would transmit (19'25X750):+33,000=O'431 
horse power.-En s . ]  

T. M. G.  says, in answer to  a querist who 
asked if broken files can be mended : I have to Bay that 
my father once imported a lot of liles, many of which 
arrived broke n .  He tmned them on the clean broken 
ends and " sweated" them together. In order t o  test 
the strength of the jOint so made, one was struck across 
something, and the 1I1e broke within an Inch of the joint. 

G. W. W. says, in reply to E., who asked 
how to utilize several hundre d horse power running to 
waste at a distance of 3 mUes : Put a water wheel at the 
fall, and attach air pumps, lay a pipe from the pumps to 
the factory, ot suttable size, then connect to your en· 
gine the same as with steam . Start your pumps and 
compress the air in your pipes, and with It run your en· 
gine, without steam, fuel or boiler. You w!ll have no 
danger from fire or explosIon. A safety valve can be 
placed on your mai n pipe to carry 011' surplus pressure . 
Power can be let  all along the lin e of pipe, and It can be 
conveyed any distance.  

J. H. W. says, in reply to A. K., who asked 
for a recipe for Inv, slble Ink : The following recipe Is a 
good one : No . 1. 1 dram sulphate of copper or of iron, 
1 oz. water ; put Into a bottle . N O . 2. 1 dram p,·us.late 
of potash, 1 oz. water ; put into another bottle . Write 
with No. 1,  using a gold or qu!ll pen. When dry, apply 
No. 2 wltb a feather, or lay a wet cloth saturated, with 
the lIuld on the writing, when it will be perfectly visible. 
The writing will be of a dark blue color. This Is called 
Invisible ink . 

J. H, W. says, in answer to W. B., who 
asked how to remove Ink spots : Use cyanuret of potash 
or oxalic acid. After the removal of the spots, wash 
well with water ; and if the color of the cloth Is taken 
out, apply ammonia, wh en It will be Instantly restored.  

C. H. A. says, in answer to G., who asked 
how to get ants out o f  sugar : Every ant In it w!11, soon· 
eror later, go home with a load, and then return for 
more . Hence, If the vessel containing sugar or other 
substance Infested by ants be removed from the place 
where It stood to an ether, the ants in It will take their 
loads and depart. Those returning wil l be Ilke an Irish 
friend of mine, who, s e eking a foot bridge which had 
once been laid across a stream, exclaimed : " Here it Is, 
an' 'tis gone, sure !" The very l.ast ant will leave in the 
course of a few hours, but it may be necessary to move 
the package several times, to prevent those which have 
found their way home from returntng with their friends. 
I have tried this repeatedly and It has n ever falled. 

G. W. F. says : E., in a recent question, 
says : " I  have several hundred horse power running to 
waste," etc . It seems t o  me t o  be a problem, well 
worthy of the most aerious conSideration, how to make 
the most of water p ower, particularly where it exists, 
as your querlst states, t o  the extent of several hundred 
horse power. The most perfect key to this matter, con. 
ceivablc , s e ems to be that mentioned in your last jssue 
as practiced in Belgium, namely, the transmission of 
power by means of compre ssed air. The letting of 
excess p o wer t o  run anyOody's factory readily suggests 
Itself, or even Its application for the mar..ufacture of 
Ice. 

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

R. J. says : 1. I send a specimen which completely 
puzzles me. Recently I had given to me several verv 
rich specl'llens of geld ore . I extracted the gold by 
pouring on it IX parts of hydrochloriC acid to one part 
of nitric. My object in putting In a Ia.rger quantity of 
hydrochloric than n itric was to preCipitate the silver 
which was in the ore . I left them together un til all 
G.tfervesc�nce ceased ; I then had an orange colored 
liquid, which I evaporated until It got gummy ; this I 
put into a. crucible·and heated to a white heat, and the 
specimen herewitb was the resul t .  2 . What I s the best 
work on chemistry ? Answers : 1. We are afraid that 
vou have been deceived In the appearance of the ore 
whIch you Imagined contained so much gold. The resi· 
due sent us conSists largely of the red oxide of Iron; and 
from YOllr account, there is little doubt that you have 
been trying to extract gold from the bright yellow suI· 
phide of iron, or iron pyrites . The effervescence was 
caused by the decompOSition of the nitric acid, n itrous 
fumes being evolved .  The sulphur was oxidized by the 
nitric acid Into sulphuric acid, which combined with the 
iron oxide t o  form sulphate of Iron , some sulphur being 
separated .  It was this sulphur which caused the Ilqnld 
to become gummy when evaporated and heated . The 
hydrochloriC acid. in the presence of the oxidizing nitric. 

On Crank Pins. By W. A. S. 
On a Balloon Experiment. By D. 
On Pressure and Space. By J. A. 
On Air and Steam Engines. By F. A. W. 
On Perpetual Motion. By J. W. S. 
On Traction Engines. By H. M. S. 
On the Art of Inventing. By J. E. E. 
On Street Pavements. By W. ·H. B. 

Also enquiries from the following : 
E .  G. de W. & C o .-J. S. B.-D . M.-C . W.-J. J. H .
C. & N .-G. C. F. S,  
Correspondents who write to ask the address of certain 

manufacturers, or where specified articles are to be had, 
also those having goods for s.le, or who want to lind 
9artners, should send with thelr communications an 
amountsufficient to caver the cost of publication under 
the hea.

d of " Business and Personal," which is specially 
devoted to snch enqutrle •. 

Corre"pondents In different parts of the country .ask : 
Where can I obtain pipe clay for making lead penc!!s ? 
Who owns the patent rights for the various arilficlal 
stones ? Who makes the best candle machine ? Does 
the vapor stove, using crude petroleum, wo.rk well 
practically ? Who recently Invented a process for tem· 
perlng and preserving the elasticity of steel- and . brass 
spr1ngs ? Makers of the above articles will probably pro
mote their interests by advertising, 1n reply, in the 
ACIENTIFIC ,AMERICAN. 

rOFFICIAL. ] 

Index of Inventions 
FOR WHICH 

Letters Patent of the United States 
WERE GRANTED FOR THE WEEK ENDING 

September 9, 1873, 
AND EACH BEARING THAT DATE. 

[Those marked (r) are reissued patents.] 

Alarm, burglar, H .  P. Hood . . . . . . . . . . . . . . . . . . . . . . . . .  142,680 
Alarm, tlll, C. & W. H. Tuoker (r) . . . . . . . . . . . . . . . . .  5 ,566 
Axle box, W. A .  Clark . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  142,556 
Bed bottom, P, Anderson . . . . . . . . . . . . . . . . . . . . . . . . . . . 142,549 
Bee hlve , A. J.  Sternberg . . . . . . . . . . . . . . . . . . . . . . . . . . . . 142,748 
BUnd slat fastener, G. W. Brooks . . . . . . . . . . . . . . . . . . .  142,674 
BUnd stiles, etc . ,  boring, L. Worcester (r) . . . . . . . . . 5,568 
Boller and condenser, B. T. Babbitt . . . . . . . . . . . . . . . . 142,663 
Boller and condenser, B. T. Babbitt . . . . . . . . . . . . . . . .  142,664 
Boiler feed heater, etc., J. Armstrong (r) . . . . . . . . 5,569 
Boot and shoe stretcher, J.  Lyons . . . . . . . . . . . . .. . . . .  142,710 
Boots, machinery for lasting, Trask & Wheeler . . .  142 ,657 
Bottle casing, J. Dugan . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 142,685 
Bracelet, J. S. Palmer (r) . . . . . . . . . . . . . . . . . . . . . . . . . . .  5,571 
Buckle, W. Parsons . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  142,721 
Button, J . Durand . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  142,C86 
Can for holding paint, etc . ,  G.  H. Cblnnock . . . . . .  142,6,2 
Can for o!ls, etc., G. H. Chinnock . . . . . . . . . . . . . . . . . .  142,613 
Car axle oox, W. W .  Whitaker . . . . . . . . . . . . . . . . . . . . . .  142,752 
Car brake, W. Warinner . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 142,658 
Car brake, railway, W. D.  Pope . . . . . . . . . . . . . . . . . . . . . 142,649 
Car brake, ra!lway, G. Westinghouse, Jr . . . . . . . . . .  142 ,600 
Car brake, self·actlng coal, J. D. Leonard . . . . . . . .  142,572 
Car coupling, R. R. Dowl!ng . . . . . . . . . . . . . . . . . . . . . . . 142,682 
Car coupling, l'. Kendrick . . . . . . . . . . . . . . . . . . . . . . . . . . 142,634 
Car coupling, T. & J . W. Melkle . . . . . . . . .  � . . . . . . . . . . . 142,713 
Car coupl!ng, C .  L. Mlller . . . . . . . . . . . . . . . . . . . . . . . . . . .  142.715 
Car coupling, J. Waite . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 142,750 
Car heater, railroad, Scripture & Stackman . . . . . . .  142,737 
Car, pnenmatic r&ilway, H. G. yates . . . . . . . . . . . . . . . .  142,605 
Car truck, changeable gage, W. W. Whitaker . . . . . 142,751 
Car wheel, Sax & Kear . . . . . . . . . . . . • . . . . . • . . . . . . . . . . . .  142,587 
Carpet, J. Dornan . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  142,681 
Carriage spring, G. W. Harlan . . . . . . . . . . . . . . . . . . . . . .  142,627 
Caster, salt and pepper, J. Bird . . . . . . . . . . . . . . . . . . . . . 142,670 
Casting, core apple for, J. B. Aston . . . . . . . . . . . . . . . . 142,662 
Casting, core barrel for, W. Smith . . . . . . . . . . . . . . . . . 141,746 
Chair frame, G. Gardner . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 142,625 
Cbair seat or back, G. Gardner . . . . . . . . . . . . . . . . . . . . .  14�,624 

Chair, connectlnv cradle, J. Reeves . . . . . .  , . . . . . . . .  142,588 
Chuck, centering, G. ff. Millar . . . . . . . . . . . . . . . . . . . . . .  142,642 
Cigar mold, N. DuBru!. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 142,688 

Cisterns, cut 011' for, G. W. Ho well . . . . . . . . . . . . . . . .  142,569 
Clamp , F . M. Holmes . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 142,697 
Clothes dryer, A .  S . MllIer . . . . . . . . . . . . . . . . . . . . . . . . . .  14�,714 
Clothes reel , D .  L. Hull' . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  142,631 
Clutch , friction, J. J.  Grant . . . . . . . . . . . . . . . . . . . . . . . . . 142,564 
Coal del!verlng sack, W. S. Shackleton . . . . . . . . . . . .  142,741 
Coal hod, H .  B. Sall'ord . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 142,734 
Coal mining machine, F. M. W. Price . . . . . . . . . . . . . . 142,582 
Composition mastic, A. Thiele . . . . . . . . . . . . . . . . . . . . .  142,595 
Condenser, marine, B. T. Babbitt . . . . . . . . . . . . . . . . . .  142,665 
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J timtifit 
Cru.b er and barrow clod. Young & Wortban . . . . .  142.755 1 Mill. boring. F. E. Habn . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  142.694 
Cutter bead. E. Benj amin . . . . . . . . . . . . . . . . . . . . . . . . . . .  14�.669 Mold •• blackwasblng. J. B. A.ton . . . . . . . . . . . . . . . .  142.661 
Derrick. J.  E. Serrell . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  142.740 

I 
Molding macblne •• cutter bead for. J. Alloways . . 142.548 

Dredger. J. F. Morse . . . .. . . . . . . . . . . . . . . . . . . . . . . . . . . .  142,577 Needle case. Marcbant & Hart . . . . . . . . . . . . . . . . . . . . . .  142.639 
Drill and pl.nter. seed. W. F .  West . . . . . . . . . . . . . . . .  142,;99 Needle sbarpenlng device. Barnum et Gil .. . . . . . . . . .  142.552 
Drill jackpost, etc . •  Eastman & Morris . . . . . . . . . . . .  142,619 Nut lock. K . H .  Loomis . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 142,709 
Electric regulator. T. A. Edison . . . . . . . . . . . . . . . . . . . .  142.688 Ore concentrator. J.  A. Peer . . . . . . . . . . . . . . . . . . . . . . . . 142,646 
Elevator. E. Boyden . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  142.555 Ore wa.her. J. A. Peer . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  142,647 
Elevator. hay, C. H. Kirkpatrick . . . . . . . . . . . . . . . . . . .  142.685 Organ. reed. L. K. Fuller . . . . . . . . . . . . . . . . . . . . . . . . . . . . 142.690 
Engine. reciprocating. A .  Staley . . . . . . . . . . . . . . . . . . .  142,747 Packing machin e .  A. Ralph . . . . . . . . . . . . . . . . . . . . . . . . .  142.651 
Engine. ro tary. J. E. Crisp . . . . . . . . . . . . . . . . . . . . . . . . . .  142,559 Packing, metallic piston. J. Mas.ey . . . . . . . . . . . . . . . .  142,640 
Engine. ro tary. F . J. Ho:Jenweger . . . . . . . . . . . . . . . . . 142.629 Paper pulP .  wood. T. B. Armitage . . . . . . . . . . . . . . . . . . 142.550 
Engine.  steam. R. T. P . Allen . . . . . . . . . . . . . . . . . . . . . .  142.660 Pavement compo.ltlon. S. J. Whiting . . . . . . . . . . . . .  142.601 
En gine heater. steam fire. W. F. Shaw . . . . . . . . . . . . . 14�.589 Paving comp o.itlon, A. Thiele . . . . . . . . . . . . . . . . . . . . . .  1 4�,594 
Envelope machine feed box. E. Allen . . . . . . . . . . . . . .  142.606 Pile or fagot. J. Barker . . . . . . . . . . . . . . . . . . .. . . . . . . . . . .  142 ,666 
Evap orating llqulds. J. J. Johnston (r) . . . .  . . . . . . .  5.570 Piston.  C . B. Allen . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 142.C>59 
Fence post socket. G .  W. & J. B . Durant . . . . . . . . . .  142.687 Pitman, J. H. Carothers . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  142.611 
Fire arm. breech loading. W. C. Hicks (r) . . . . . . . . .  5.564 Pitmen with .haft., connecting. R. Cleaveland . . .  142 ,616 
Fire extinguisher. F. Latta . . . . . . . . . . . . . . . . . . . . . . . . . . 142.637 Planing machine cutterhead. E. G. Richards . . . . . .  142 ,731 
Fla.k. po wder. M. Clllk . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 142.614 Planter, corn. E. C. Brown . . . . . . . . . . . . . . . . . . . . . . .  , . .  142,675 
Floor for refri gerat ors, etc . • Smith & Schmid . . . . .  142.745 Planter. corn. N. C .  Lamb . . . . .. . . . . . . . . . . . . . . . . . . . .  142.706 
Furnace ,  malleable iron, D. R. Nash . . . . . . . . . . . . . . . .  142,716 Planter, corn, G. W .  Starrett . . . . . . . . . . . .. . . . . . . . . . . .  142,666 
Furnace. oxide of zinc. J. G. Lang . . . . . . . . . . . . . . . . .  142,571 Platform. dumping. F. Peteler . . . . . . . . . . . . . . . . . . . . . 142 ,724 
Gage . spUttlng, T. Rice . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  142,584 Plow and cultivator. sbovel, A. Smith . . . . . . . . . . . . . 142,655 
Glas. mold ••  treating, J.  Lydlatt . . . . . . . . . . . . . . . . . . .  142,573 Pre.s. bay or cotton. D. A. Nelson . . . . . . .  ; . . . . . . . . . .  142,718 
Hammer lifter. drop,  C. Peck . . . . . . . . . . . . . . . . . . . . . .  142,723 Printing press, J . G . Peter.on . . . . . . . . . . . . . .  , . . . . . . .  142,643 
Hammer for planlshlng Iron, W. D .  Wo o d  . . . . . . . .  142 ,7M Printfng press Ink, E. Allen . . . . . . . . . . . . . . . . . . . . . . . . .  142 ,607 
Harrow. R. L. Taylor . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 142.593 Propeller. chaln . E .  P . RusBell . . . . . . . . . . . . . . . . . . . . . .  142.653 
Harvester rak e ,  J. Irvine . . . . . . . . . . . . . . . . . . . . . . . . . . .  142 ,€32 Pump, rotary, C .  P. Holmes . . . . . . . . . . . . . . . . . . . . . . . .  142,696 
Harve.ter rake . J. I, . Owens . . . . . . . . . . . . . . . . . . . . . . .  142,644 Pump. hand lever, O. T. Earle . . . . . . . . . . . . . . . . . . . . . .  142,562 
Hatchway. self · closing , A. B. See . . . . . . . . . . . . . . . . . . 142 ,738 Purifier, middlings. L. S. Reynold . . . . . . . . . . . . . . . . .  H2,729 
Hay • •  lIng for loading ,  G. W. Long . . . . . . . . . . . . . . . .  142,638 Purifier. tlour and middling., E. N. Lacroix . . . . . . .  142,705 
Heater for steam fire engines.  W. F . Shaw . . . . . . . .  142,589 Railroad cattle guard. Tunl.on et al . . . . . . . . . . . . . . . .  142,596 
Hinge for bllnds. lock. T .  Clucas. Jr . . . . . . . . . . . . . . .  142,679 Railroad rail ,  J. B. Johnston . . . . . . . . . . . . . . . . . . . . . . .  142,701 
Hor.eshoe ,  A. W. Smith . . . . . . . . . . . . . . . . . . . . . . . . . . . .  142.590 Rail, fastening for, B. W. Buchheit . . . . . . . . . . . . . . . .  142,610 
Hor.esho e ,  sectional, J. D. Abb o t t  . . . . . . . . . . . . . . . .  142,547 Rail, joint for hollow. R .  S. Sanborn . . . . . . . . . . . . . .  142,654 
Hor.e.hoe na1ls, D .  Turbayne . . . . . . . . . . . . . . . . . . . . . .  142,597 Railroad, .treet. J. R. Beckett . . . . . . . . . . . . . . . . . . . . . 142,668 
Hor.eshoe nan die, A. H. Caryl . .  . . . . . . . . . . . . . . . . . . .  142,678 Railroad .wl tcb. D. E .  Brockett . . . . . . . . . . . . . . . . . . . .  142.673 
Indicator, distant beat. J. A. Read . . . . . . . . . . . . . . . . .  142.727 Railroad switch .tand. R. A. Ra.h . . . . . . . . . . . . . . . . .  142 ,725 
Jack, Ilftfng, 1. A. Crippen . . . . . . . . . . . . . . . . . . . . . . . . .  142,680 Rake. revolving borse,  G. Penl.ten. Sr . . . . . . . . . . . .  142,581 
Jeweler's show case, Martin & Studer . . . . . . . . . . . . .  142,575 Refrigerator, oyster, etc . ,  J. C. Jones . . . . . . . . . . . . .  142,703 
Journal packing rack, W. H. Humphrey . . . . . . . . . . .  142,698 Rivet. J. E .  Wootten. (r) . . . . . .  . . . . . . . . . . .  . . . . . . . . . . . 5,567 
Kettle and pan .craper. E .  J.  Whitman . . . . . . . . . . . .  142,602 Roof. metall1c. I.  S. Mettler . . . . . . . . . . . . . . . . . . . . . . . 142.64 1 
Knife, drawing. E .  Parker . . . . . . . . . . . . . . . . . . . . .  · . . . . . 142,720 Sad Iron ••  etc . •  "arnlshlng. W. J. Reagan . . . . . . . . .  142,728 
Lamp . L. Berns . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  142,609 Sandpapering machine, H. L. Hapgood . . . . . . . . . . . .  142.626 
Lamp. F. Rhlnd . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  142,730 Sash balance . L . S. Wright . . . . . . . . . . . . . . . . . . . . . . . . .  142,604 
L�mp • •  tre et, J. S. Hagerty . . . . .  : . . . . . . . . . . . . . . . . . . .  142,693 Sash fastener. L. L. Bate . . . . . . . . . . . . . . . . . . . . . . . . . . .  142.667 
Lard and tallow. drying. A. Smith . . . . . . . . . . . . . . . . . .  142.743 Saw filing and setting machine. N . G. Ro .. . . . . . . .  142,555 
La.t block fa.tener. L. S. Wright . . . . . . . . . . . . . . . . . .  142,603 Saw table , circular, H .  C. Ro.ln . . . . . . . . . . . . . . . . . . . .  M2.733 
Lever for drawing timber. J.  N. Eames . . . . . . . . . . . .  142,618 Saw., gage ft·r gang. N. C .  Moody . . . . . . . . . . . . . . . .  142,6.13 
Lock. permutation, P. W. Hall . . . . . . . . . . . . . . . . . . . . .  142,695 Sawlng m acblne ,  E. Inman . . . . . . . . . . . . . . . . . . . . . . . . . 14� ,699 
Loom picking mechanism. W. Stearns . . . . . . . . . . . . .  142,592 Sawing machine. spoke. J. L. Thralls . . . . . . . . . . . . .  142.749 
Mandrel. tube welding. H. K. Flagler . . . . . . . . . . . . .  142,622 Scrow blank •• machine for threading. E. Croft . . .  142.560 
Mechanical movement, W. Oliver . . . . . . . . . . . . . . . . . .  142,578 Separator, grain ,  J. W. Breese . . . . . . . . . . . . . . . . . . . . .  142,6�2 
Metal working mu.chine, comp ound, H B. Sevey .. 142,588 Sewer basin for street corners, J. H. Boschen . . . .  142 ,671 

DOUBLE ARM PULLEY. 

Sewing macblne caster, E. R. Clark . . . . . . . . . . . . . . .  142.615 
Sewing machine hemmer. J. D. V. Eldredge . . . . .  142.689 . 
Sewing machine table lock. J. B. Logan . . . . . . . . . . 142.730 
lIewlng machine treadle , M. H. Knapp . . . . . . . . . . . . .  142.704 
Sewing machines,  motor for. R. H. Atwell . . . . . . . .  142 .551 
Shoes, manufacture of, C. 'W .  Green . . . . . . • .  142,691, 142,6S2 
Shook h Older. J. I. Berry . . . . . . . . . . . . . . . . . . . . . . . . . . . .  142,553 
Shutter. fireproof. A. Gottlieb . . . . . . . . . . . . . . . . . . . . . .  142,563 
Shuttle box meehanlsm. J .  Schrack . . . . . . . . . . . . . . . .  142.736 
Skirts, etc .• ornamenting felt. J. W. Blackham . . . .  142,554 
Sled brake,  P.  Gable . . . . .  , . . . . . . . . . . . . . . . . . . . . . . . . . . . .  142.6,3 
Spray jet.  adjustable .  A. Nickerson . . . . . . . . . . . . . . . .  142.719 
Square, try, W .  H. Cooper . . . . . . . . . . . . . . . . . . . . . . . . . . .  142.557 
Stamp , fountain band. F. J. Coutant . . . . . . . . . . . . . . .  142,617 
Staples. machine for making, W. Malick . . . . . . . . . . .  142.574 
Stove, heating, Little & Nation . . . . . . . . . . . . . . . . . . . . .  142,�07 
Stove pipe for vessel., J. Hall . . . . . . . . . . . . . . . . . . . . . . 142.567 
Stove, re servoir co oking, D. H. Nation . . . . . . . . . . . .  142,717 
Stove oven att.tchment, Cra.ine et aZ • • • • . • • • • • • • . . •  142,558 
Straw cutter. R. A. Rash . . . . . . . . . . . . . . . . . . . . . . . . . . . .  142,726 
Table. extension. J.  M. Sackman . . . . . . . . . . . . . . . . . . .  142,586 
Table, Ironing. A. J .  Palm berg . . . . . . . . . . . . . . . . . . . . . . 142,645 
Tallow, etc., cooling. A. Smith . . . . . . . . . . . . . . . . . . . . . .  142.744 
Thrashln. power, traveling. R. W. Faris . . . . . . . . . .  142 ,621 
THe machine ,  C. J.  Merrill . . . . . . . . . . . . . . . . . . . . . . . . .  142,576 
Tobacco ridger, J. R. Whittemore . . . . . . . . . . . . . . . . .  142,7$9 
Tool handle. W. B. Hill . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  142,558 
Trap, stench . J. Semple . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  142,739 
Trunks , etc.,  strap fa stening for, W. Grlnsted . . . .  142,565 
Type, arranging, D . B .  Ray . . . . . . . . . . . . . . . . . . . . . . . . . .  142,652 
Tyre setter. J. Panca (r) . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  5,565 
Tyre tightener, M. E .  Jacobs . . . . . . . . . . . . . . . . . . . . . . . .  142,633 
Valve. main stoP. C. W. Isbell . . . . . . . . . . . . . . . . . . . . . .  112.700 
Valve, s t eam. H. P, Jones . . . . . . . . . . . . . . . . . . . . . . . . . . . 142,702 
Vegbtabk cutter. G.  W. Parker . . . . . . . . . . . . . . . . . . . . .  142,560 
Veneers, cutting, J. A. Squires . . . . . . . . . . . . . . . . . . . . . 142,591 
Ventilating building, L.  B .  Valk . . . . . . . . . . .. . . . . . . . .  142,598 
Vessels. center board for. J. Call . . . . . . . . . . . . . . . . . . .  142,677 
Vessels, relieving groun ded . W. R. Righton . . . . . . .  142,73� 
Wagon brake, W. F. Osborn . . .  " . . . . . .  " . . . . . . . . . . .  142,579 
Wagon • •  end gate for, F .  Grundy . . . . . . . . . . . . . . . . . . . 142.566 
Washing machine .  S. Budlong . . . . . . . . . . . . . . . . . . . . . . 142.676 
'Vash1ng machine,  C .  W. Sherer . . . . . . . . . . . . . . . . . . . .  14'2,742 
Watch ca.e latch. J. C .  Dueber . . . . . . . . . . . . . . . . . . . . .  142.684 
Water cooler aLd fiiter, combined. W. J. Engll.h . 142,(20 
Water filter, J. Pearson . . . . . . . . . . . . . . . . . . . . . . . • . . . . .  142,722 
Water meter. T. T . Prosser . . . . . . . . . . . . . . . . . . . . . . . . . .  142.650 
Wal er strainer. F. W. Mase . . . . . . . . . . . . . . . . . . . . . . . . .  1 42.711 
Water wheel, turbine, A. A. Herriman . . . . . . . . . . . . .  142,628 
Wind mill. O . B .  Knapp . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  142.636 
Wlndow .creen. J .  F. Scherpe . . . . . . . . . . . . . . . . . . . . . .  142,735 
Wood rail ••  machine for dre •• lng, H. G. Angle . . . .  142.608 
Wool drying frame. E. Dutl·ee . . . . . . . . . . . . . . . . . . . . . .  142.561 
Wrecking apparatus,  McGroder & Tiedemann . . . . 142,712 
Wrench, W. J. Innis . . .  . . . . . . . . . . . . . .  . . . . . . . . . . . . . . 1<.l2,570 

PLAIN PULLEY . 

WALL 'BEARING. 

COLLlNS' PATENT COUPLING. 
--:0:--, 

A M E R I C A N  
laON WORES. 

Warehouse and Office I 

Second and Third Aves. and Try Street, > 

PITTSB U RGH, PA. 

---:0: ---
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APPLICATIONS FOR EXTENSIONS. 

Application. have been duly ftled. and are now pending 
for the exten.lon of the following Letter. Paten t. Hear· 
Ing. upon the re.pectlve applications are appOinted for 
the day. hereinafter mentioned: 
26,454.-RAILWAY SWITOH . -W.Wharton. Jr. Nov. 26. 
26.484.-PLATFORM SCALE .-T. Fairbank s .  December 3 .  
26,486 . -PrPE MOLDING.-J. Fertb et Gi l .  December 3 .  
26.513,-NAIL PLATE FEEDER. -J. Newell. December 3 .  

EXTENSIONS GRANTED. 
15.S61.-NuT MAKING MACHINE.-W. E. Ward. 
25,434.-COTTON SCRAPER.-J. H. Mitchell.  
25.395.-BooT HEEL.-S. Dodge. Jr . •  et al. 
25,442.-PORTABLE'FuRKACE, ETC . - D .  R .  Prindl e .  
25.473.-SCALE.-A. Turnbull. 

DISCLAIMER. 
24,4.42.-PORTABLE FURNACE, ETC.-D . R. Prindle. 

DESIGNS PATENTED. 
6.874.-SAD IRON HANDLE.-J.Hargrave,Clncinnatl,  Ohi o .  
6,875.-CHAIRS.-G. M .  Harwood,  Troy, N .  Y . ,  e t  al. 
6,876.-LAMP STAND.-'W .  H. Perkins, Meriden, Conn . 
6 ,877.-FIRE 'PLACE STOVE .-S. B. Sexton, Balt1more,Md . 
6,878, 6,879.-INKsTANDs.-B. Brower, New York City. 
6.980.":'RuCHE HOLDER.-D. Kisch, New York city. 
6 ,8Sl.-MoNuMEN1'.-M . Van B. Mitchell . Zanesvlll e.Ohio .  

TRADE MARKS REGISTERED. 
1 ,442.-LICORICE P ASTE.-D.V.Arguimhau.Bro oklyn.N. Y. 
1.443.-WHISKY.-Derby & Day, S t .  Louis. Mo . . 
1 ,444.-WATCIf C ASE.-J. C . Dueber. Cincinnati. Ohio . 
1 ,445.-RAT.-J. S. Fayerweather & C o . , Danbury, Conn . 
1 .446.-MEDICINE.-Fenton Manuf. Co. ,  Cleveland .  Ohio. 
1.447.-SEEDS . -D. M .  Ferry & C o  . • Detroit. Mich . 
1 ,448.-WHISKY.-W. 1f. Fliess & C o . ,  New York City. 
1.449.-HoSIERY.-Smyth & Co., Balbriggan. Ireland. 
1,450.-GoLD RINGs.-Dueber Watch Case C o . ,  Clnn . ,  O .  

SCHEDU LE O F  PATENT FEES . 
On each Cave.t . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  $10 
On each Trade·Mark . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . $2� 
On filing each application for a Patent (17 years) . . . $l� 
On I e.ulng each original Patent . . . . . . . . . . . . . . . . . . . . . . . . $29 
On appeal to Examlner.·ln·Chlef . . . . . . . . . . . . . . . . . . . . . . $10 
On appeal to Commlsstoner of Patents . . . . . . . . . . . . . .  $20 
O n  application for Rclssue . . . . . . . . . . . . . . . . . . . . . . . . . . . . . $30 
O n  appllcatfon for ExtenSion o f  Patent . . . . . . . . . . . . . . . 1!ll�0 
On granting the Extension . . . . . . . . . . . . . . . . . . . . . . . . . . . . . $�O 
On !lllng a Dlsclalmer . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . $10 
On an application for De.lgn (3� year.) . . . . . . . . . . . . . .  $10 
On an appllcatton for DesIgn (7 year.) . . . . . . . . . . . . . . .  $11> 
On an appllc8t.ton fOT Beshm < 14- yean!,) . . . . . . . . . . . 830 

SPLIT PULLEY. 

PILLOW BLOCK. 

We would respeotfully Invite the attention of all  parties using line shafting t o  the accompanyln:g illustration. of our Improve d 
p n t terD s ot Han gers, Pulleys, C oupllngs, etc. 

POST HANGER 

T.o meet the demands from all section. of this country and Canada for o nr �elebrated Patent C OLD ROLLED SHA FTING , 
H t ted up complete with Fulley •• Couplin gs. Hanger ••  &c . •  we have. at very great expense , completed patterns for these article. 
wh ich w e  thlnk are undoubtedly superior to any to be had elsewhere . tn point o f  convenience and neatne.s combined with maxi· 
l P u m  s t r e n gth. 

Ti le  COLLINS COMPRESSION COUPLING has mnny advantage. over any o ther. and their .nperlorlty Is fully e.tabll.hed by 
I"" g n.n ci .u ccessful use tn all seatlon. of the country . Our HANGERS being self·adj u.tlng and fitted with bearing. having more 
than o " (l Inary length . ,  will commend themselves to all in .earch of the best . The SUPERIORITY of our PULL EYS will be ap paren t 
" rom t h e  accompanying rcpresenttl.tion s ;  they are all accurately tln·ned and balance(). 

It Is needles. to refer to the meri t. of our Patent Cold Relled Shafting. as Its long and, at present. almost exclUSive n.e In the 
leading mill. has e.tabll.hed the fact of a t  least 75 per cent greater strength. and va.tly greater perfection of size and finish . than 
t.urned Iron . , 

T.} a lfne of Cold Rolled Shafting. fitted up by u. with our CoupUng •• Pulley. and Hangers, was awarded the PREMIU.}[ 
]'[EDAL at the VIEN � A  EXPO SITION, for I t. Superiority over any o ther kind . In point of .trength. perfect tlnlsh and 
accuracy . Thi. l s  b u t  a confirmation of the univer •• 1 oplnloa of the Public. everywhere . 

Wc > ollc lt  the correspondence of those In want of Une Sh afting. Hanger. , Pulley., &C. I or of Shafting for other purpo.es 
requiring unusuat 'strength, exact stzet and perfect finish. 

JONES & LAUGHLINS. 
C7r Stock. kept In store. also . by 

JONES & L iUGHLINS, 190, 192, 194 & 196 South Ca.nal Street, CH ICAGO, ILL . · 
PEIRCE & WHALING, MILWAUKEE, WIS. 

GEORGE PLACE & CO., 121 Chambers Street, NEW YORK. 

FULLER DANA & FITZ, 110 North Street, BOSTON, MASS. 
DROP HANGER. 
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RATES OF ADVERTISING. 
Back Po.lre - - - - - - - $1.00 0. Jlne. 
Inside Po.lre - - - - - - ,,� cents a lin e .  

Engraving8 may head adverU8eme1<ts at Ihe same rate per 

line, by measurement, as the letter-press. 

BAIRD' S 

FOR PRACTICAL MEN. 
----0----

My new, revised and enlarged CATALOGUE OF PRAOTICAL AND SCIENTIFIC BOOKs-96 pages, Bvo.-will be sent, free 
of po.tage, to any one who w1ll favor me with hi. addre ••. 

HENRY CAREY BAIRD , 
406 ,V'fLWJ.r�'i�ri!�,L��TI��\Phla. 

THE 

Sheet Metal Worker 's Instructor, FOR 
ZINC, SHEET IRON. (, O I' PER, AND TIN 

PLATE WOR KERS AN]) OTHEltS ; 
Containing a selection of Geometrical Problems ; ulso, Practical and simple Rules for descri bhlg the various P::l.tterns req ulred In the differen t branches of the above Trades. By REUBEN HENHY WARN, 

Practical Tin Plate Worker. 
ft?'n'!�����l��d�����g��:�l:�:�it�g���n���fi�:'��;d Solids Rule. for Calculating the Weight. of Different Fi'gures of Iron and Steel, Ta.bles of the Weights of Iron Steel, etc, Illu.trated by thlrty·two plate. and tht'rty.seven wood engravings . In one VOlumes Svo. Price, . . . . . , . . . . .  , ' ,  . . . . . . . .  , . . . . .  , . .  , . . . . . . . .  , . . . .  , , $  

A Practical Workshop Companion, 
FOR 

TIN, SHEET IRON, A N D  C OPPER 
PLATE WORRERS ; Containing Rules for Describing Various Kinds o! Patterm used by Tin, Sheet Iron, and Copper Plute Work-

��'ldr�8T��1�18 Go�or��tr�� e�� �:u�Ft�y � t�r8 � �!�ae�r;e� etc ' Tables of Areas and Circumferences of Circles ; Ja.pans. Varnishes, Lackers, Cements, Composttlons, etc . ,  etc. 
By LEROY J. BLINN, Mas�er Mechanlc. 

A new edition, with over 100 llIu.tration.. 12mo . . . $2.50 
!I1r Thl. volume has acquired a natlonal reputation 

among tin and sheet iron workers, and its great value 
can be vouched forby the thou.ands who have purcha.ed 
and u.ed copte. of It. 

Galvanized Iron 
Cornice-Workers' Manual : 

c'lJ\\��'!.I,nfndl�n":i?ri'�I���li:nsln�na'l �r�d.t�� p��v�r:�J circular work . Also, Tables o f  Weights, Areas ana Circumferences of Circles, and other matter calculated to benellt the Trade. - By CHARLES A. VAILE. 
Superintendent " Richmond Cornice Works," Richmond, Ind. 
Illu.trated by twenty· one plate •.  In 1 vol , .  quarto . . .  $5 

� The above, or any of my �00k8, sent by mail, free of po.tage, at the publication prICe., 
A�l) '§tiEaJ� lWl8r�'Ldo?ts��Lga�¥� 8�J..::lt�113,�t free ot postage , to any one who will favor me with hiS a(1oreS6. 

HENRY CAREY BAIRD, • 

406 Wl.tUN\'W;lR�M.r���TI!J�\Phla. 
WENDELL'S PATENT DOOR STOP. 
100'0 AGEN'l'S WAN'. E n. 

S5 per day. Samples, 25 Cts. 
WendeU & Francis,416Walnut St. Phiia. 

Barnes' Patent Foot & Steam 
Power Scroll Saw. 

A. a Foot Power Macblne It 1.  war· ranted to sa\1� (Un ear measure) 
t���¥T� .�Y;:,i: itt.hJ���t�ti�:� W��: nut S tn . thick. X ft. per minute ; 1 In .  thick, 2 ft. per minute.' Every 

'. ��:����, g:���i:�1Ja!.t;�� �::;l� have one. Only 8 years ln themarke • •  
let thousands arc usinll them. Send 
Bo;r���I, 'if:��f.���'R���o��, �d�hn 

WOOD-WORKING MACHINERY GEN-erally. Special tie., Woodworth l'laneraand Richardson '8 Patent Improved Tenon Machines. Central. corner Union .t", Worce.ter ... Ma.s. 
WITHERB"r RUGG & «ICHARDSON. 

A GENTS $30 LLOYD'S new 
, • thirty dollar double maps for 1873 nnd 1874, are ready, and are to be 

����t:;gK Ff;:I\�� c��1t��h'i�?nn���obo�64ni::'��":j clttes, towns, villages , fIvers, lakes, mounta.ins, and streams . Both these great ma�8 are to be given gratis 
��e��:�i ���:�:a�eb�nL��;�.C�hJ�:�e��f:h:r�;�: used by GENERAL GRANT during the war. Male and }'emale Agents wanted in every county, to whom we 
�:�; s���pd���ra��':.�;,ef{or.f'8JI�B��mhB�dCb·,� 
29 Caul t Street, BostOD, Mass. 
1832. SCHENCK'S PATENT. 1871. 
WOODWORTH PLANERS 

���:s�:i�f.fe�a��:re��, ���d !8�Jr'W �3qtWctl�s SONS. Matteawan. N. y, and 118 Liberty St . •  New Yor� . 

'I'liE U nion Iron Mills, Pittsburgh, Pa. The atteRtloH Of .(£nglne�:"3 and Arcbitects is called to our Improved Wrought-iral. Beams and \:Hrdcrs (pat· ented) . ln which the compo una welds between the stem and flanges, which have proved �o objectionable tn the old mode of manufac�urlng, are entirely avoided, we are prepared to furnish al1 stzes at terms as favorable as can beobtained elsewhere. For descriptlve I1tl .ograph addrees Carnegle.Kloman & Co. Union Iron Mill., Plttsburgh,Pa. 
'lt� s��e{Y·6tb�lT'¥�{�mh��;� t���:.��aileW��/�.r 

� CHOOL OF MINES, COLUMBIA COL-� LEGE.-Mlnlr.g and Clvtl Engineering. Metall'urgy. 
rry�"l:!��rng�&����lthAl':6���et�lr;'I-�.�fl��I."�e���r.:�� aid for poor students. For further �arttculars and for 
�t������h !��,r��s,:t'��k .C. F. CHA. DLER. East 49th 

HANNA'S SHOEMAKER'S PINCHERS, a new and uBeful tmplement for shoemakers, and a valuable addition to the .tock of dealer. In leather and .hoe IIndlng., For de.crlptlon, .ee I\lu.tratlon In edlto· rial columns. The inventor desires to sell the RIGH'l' TO 
M A NUFACTURE or to Manufacture and Sell . or will dts� pose of the entire p�tent for & fatr price . Proposals are Invited, Addre ••  WILLIAM H. HANNA, ChiCO, Butte County, California. 

$:) to �20 ��:,����t!:::!:;';��;::�:�1��;�e�leO��i':��I�e�e:t work fur Ull in tbelr .pare momenta or an the ume tha.Q .t anythiur � �.yllew...1;�K1;." A"dx�e� 5&J,mQmI� Oo.."A-01't.�I!"J4.�� 

SHINGLE AND BARREL MACHINERY.-Improved Law'. Patent ShIngle and lieac!ng Machl .. e, .hnple.t and best In u.e. AI.0'HShlngle Heading 
���n��:��g.otl�e8�t��I!:�?�1�8"�: L����no�t��ni�sl 
C

O WELL PATENT DOOR AN D GATE 
J SPRING. worth ten of all other.. Won't corrode or break . Ask the Hardware dealers for it, or add.ress Sole Manufacturer, JAS. H. WHITE. Newark N. J. Territory for S.le . 

Srl']'N('II ])1]' S For cutting bu.lne •• 
to. j .1' ) I � � Htenclla,all .lzes , AI.o .. ... complete OUTFITS for Clothing 
���f��· ;r��n ��a�8�s'd,:vi,thS::Je�01��rJ\���� :�� .ample. to S.M, SPENCER,117Hanover St . •  Boston, Ma ••. 

N· EW & IMPROVE D PATTERNS.-MA. CliIINISTS' TOOLS-all .lzes-at low prices. 
�. GUULD. 97 tO llSN. J R. R. Ave .. Newark. N. J 

OTIS' SAFETY HOISTING 

Machinery. 
NO. 348 BRofDVlIV J.���o�. CO • • 

The Jaws are of Cnst fteel, the Screws nre of Low .t1.oor Iron. Case Hardened, and the Nuts of Malleable Iron , The workmanshIp I. all llr.t cia •• , The Ca.tlng I. 
�Wrdn ��dr�:I�i"��� ����I';,�e·t·\VI�li'¥'1iM'M{'is�e���g�: facturer. Office and Factory, Wythe Avenue, corner Hewes St., Brooklyn ,E . D. , New York. Send for Circular. 

FINE LIGHT CASTINGS of all kinds 
LlvrJg�igw�rd'o�Tfot�y�;o��i��·��tt���r�\',����ty. 

I WANT TO BUY A GOOD NEW 
I C E  M A C H I N E . Will you. or any Manufacturer or SUb.crlber of rour 

�a��I��P��l,:}b�i�:t��'�lfli�:eI��ntt�;�f�!�rt':, a.:':e�:'tf�� In the United State. of America ? Addre •• .  
J .  M. GEORGE KALLICH. 

L. Box 212, .PortJand, Oregon . 

Valnable Mannfactnrin[ Property 
roB. SALE. 

T
HE undersigned offers for sale the Shops 

}'Ac,�'&'kt1a8
hg>6�pl�tH

t;,c����:0���!t �V��,Y.-, about oue mile ea.t of the limit. of the city of Hoche.-
��Ck ���J�g�eI�re �:��fs l� i�ngu�as�xa '���dieeJtf.i:l from the N .  Y. C .  & H, R. R. H" and one thousand feet 
fio��.�:!�htofh�ta��Yfd·lnA .c���";���t'ft���eKe�, I:�dd 
first class in every partfcular. They include a three.Iory MachIne Shop, 150 by 50 feet. heated with ste "n ,  with Steam Eleyator to att, lc lIoor 10  by 2 ()  feet : .torle., 
§�ol:, .ad��I��n�e�o ��h40w:��t:eVoullnn,[r l�gJh\/8'1m�f. with wing for cupola ; Engine and Boi!er House, Fireproof Pattern House, Paint House, Sheus, &c. The Machinery 1ncls.ctes a li"tfty Horse Power Engine, Steam Fire Pump, and a full line of Wood and Iron-
�a":.�lnfh�:;���;:;l(1 �eo:�\� �Tt'ti grn�I�No�t{���{,,2��t able machinery, and with six or more acres of land. The �hopl! and. machinery are in complete working order and now In operation. 
elrg�hl�nrO���ra�� 'fi��d8���8°�::aallfi:�;u�ln�::!�r�1�� superior shipping facll ltie. are !cslred, this property offers a rare opportunity t,o purchasers. For further InfOrmatlO�tf�£�ioGli'��rJ!�elver, Roche.ter, N .  y, 

S '-'it�ln�H,m,f.E:-1:h��!t�E��e�u�: �1� Mr,,�:. Best references. No  pay untll cured . Send for circulars .  § ILICATES OF S O D A  & POTASH, SOLU: BLE GLASS In all forms. Chloride of Calcium . agllesia in na tive form. Hydrofluoric Ac1d .  .Nfckel Salt., Sulphate and Chloride , Metals and Metallic Oxides. Felsrar, .FUnt, and Fluorspar finely �roulld .  
::�f��e��d:r t�kL���f: w ��£�g���nl���N, 8h�Nt� 
ts�d�r��BI�f���:�18:� ���!'G�:t�,t$r.�� ir°:�py ;  H Fer-mented Liquors," $3 12 per cOPY i · · SoPuble Glass," $1 per copy ; " Nickel," 5Oe. PCl" copy. All mailed free. 

WOODB UR Y'S PATENT 

Planing and Matching and Molding Machine., Gray & W00d's Planer •• Self-oiling Saw Ar��'1: �gg£'�,r wo01 :m�"rfy��;��f.ev.'Y. ; Send for Circular.. ( 61 Sudbury .Ireet, Bo.ton. 

G
LASS 

M
OULDS for Fruit Jars, Patent Lamps, Bottle. etc . ,  made by H. BROOKE. 14 years at Wblte Bnd Centrt! Streets, New York . The short. e.t and cheape.t way order direct of Mould Maker. nPv'ili�ft��ULAR ATTENTION paid to MOULDS for 

Cold Rolled Shafting. 
of������ r.:�:� ���f��I\I��a:��':,�s�'i[ I��ey f�::t���� 
to 24. ft. AI.o, Pat. Couplln� and Self-oiling adjustahle aangers. G�ORGE PLACE & CO., 121 Clu.mhers Slreet. New York. 

Sturtevant Blowers. 
Of every .Ize ana descg��'M'Gio�rl'bW £nc"6':nd. 

121 Chamber. Street, New 'yor� 

SEND FOR l'HOTOGRAPH AND PRICE . MOSES G. WILDER, 121 CH.-MRERS ST., N. Y. 

NEW YORK STEAM ENGINE CO . 
MANUFACTU U,ERS OF 

Machinists Tools 
O F  ALL DESCRIl'TJONS, 

98 Chambers St. NEW YORK. 

E
NGINE LATHES FOR SALE. - One 14X In ,  .wlng, 4X ft. bed, $200. One Fltcbburg 1 5 1n. swlnl<, 4X ft, bed, price $275. Both complete-u.ea less than one year, Addres. A. F. CUSHMAN . Manufae-turer of Chucks, Hartford, Conn . 

THE " PHILADELPHIA " 
HYDRA CLIC JA CK. 
P

ISTON guided from both ends; all working parts guarded from dust ; Bingle or double pumps, cyUnder�.: shafts, rocker arms, pistonb, etc., entirely steel. No. 14 1'< . 5th .t.,.Phlladelphla. I PHILIP S JUSTICE. No. 42 Cliff st" 1'< ew York . I . 

WOODWARD'S 
NATIONAL 

ARCHITECT 
1000 WORKING DRAWINGS. 

Plans, Details, 
Specification. & E.tlmate •.  '!'WELVE DOLLARS, postpaid. 

MON CKTON' S NATIONAL I Si x  Dollars, post 
STA l ltBU I L D E It. I paid. 

CAltPENTER & J O I NElt. SIX Dollars. post MON()KTON' S NATIONAL � " 
Fl'amiull aud ltoufiull'. paid. 

ORA N GE JU])D & C O .. 
24� Broadway, N e w  York. 

Pass ThI·s  By lt you are a fool or luna, t ic , but If you are sane allawJsh to make money, address, EUREKA PORTABLE TABLE Co., St. Loui s .  
DOR SALE-SBOP-New brick machine 
� shop and foundry, 4Cxl20 feet, tin roof ; all new rna· chinery · in a healthy. thriving town, surrounded w1th coai llelds, and .ituated at the junction of two railroads, and a thlru in construction i good reasons for selling. Addres. J. C .  McCONNELl" Orville, Wayne Co" 01110 . 
Niagara Steam Pump. 

CHAS. B. HARDICK, . 
28 Adam. st .. Brooklyn. N. Y. 

rn:�ke 
profit.. We J13VC 
ship direct to (amiprice, and warrant 

�end for i llustrated cir
over fSOO Banke-rs. 1\l erchants, 

of whom you may know), l1Sill� our Piano�, 
and Territories. Please state wbere you saw 

U. S. Plano Co., 8 1  0 Broadway, N. Y. 

PAGE'S Water Flame Coal Lime Kiln, with coal or wood. No. 1 Soft White Lime ar Cement, 
with use o! water. C .D .  PAGE. Palent.ee.Roclle.ter.N ,Y. 

The fact that thiS shafttng has ';5 per cent gJeater IStrengtn, a fiucl' nUH:U1 , d.ll u l d  trller to gage,tllan allY other 
I'll use, renders I t  undoubtedly the most economical. W e  are also the so le manufactllrers of the CELEBRATED UOLLINS PAT. COUPLING, and furnish Pulleys, Hangers, etc., 
g!tt�� '£:,o.t approved .tyles. J��WJIj,I'L��lf��Mf.Pll-

Try atreet, 2d and 3a aveBue., Pittsburgh, Pa. 
�Stock. of thl. Shafting r� �io�:n:��t'I':;'h�"a��obY FULLER, DANA '" Fl1'Z .. Bo.ton, Mas •.  
�rEOR6��C��<i�N�\�n�':!���.e�WI��' N. Y. 

MACHINERY 
NEW aud �d·HA ND.- -Send for Circular. CHAS. PLACK 

. , & CO. 60 Ve.ey .1., New York. 

PORTABLE STEAM ENGINES, COMBIN -Ing the maximum of  emelency, darabllIty and econ· omy, 'WIth the minimum of weight and price. They are widelY and favorably known. more than 1,000 helng in u.e. All walT&nted antlsfactory or no anle. Descriptive circular • •  e¥1%Y /�I��l"Bj,E�d8R·tawrence. Mass. Liberty st., New York. 
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Safety Store Elevators. Prevent Accident, 
Sm�k':�B::!tri a%-:'le:':1f:iJ����k. 
OsciJlatinll Enll�nes, Double and Sinlrle, 1-2 to 

1 00-Horse power. Centrl(UJI'al Pum ps, 100 to 100,000 Gallons p!,r Minute. Best Pumps In the World, pass Mud, !t'o.nd. Gravel, Coal, Grain, etc., without imury. �J1 LllrhtcSlmf,le. Durable, and Economical. end for ircWil:�!;
. ANDREWS & BRO. 

$425. 
414 Water Street. New York. 

Upright EngIne and Tnbular Boller (41 HORSE POWER, wlth ' all Trimming. ; al.o (10) HORSE POWER. Send for Circulars. 
VARIETY IRON WORKS CO., Cleveland, O. 

$72.00 EACH WEEK. 
�ff:JJ�I��.nii�e�'1���e����·. ��h�,;;B':\5:::�\rt�tgJ�V�:��: 

WHALEN TURBINE. No rI sk. to purenaser. Pamohlet sent free. Sl<TII WHALEN. Bali.ton Spu. N. Y .  

WAY NE SBORO' 
STEAM ENGINE and 

t>;j 
00 1-3 

.... > oo t::d Ot t"'  
� �  

== 
t>;j 
t::l 

B OILER WORKS. 
Stationary and Portable Engines, Superior Balanced S11de Valve, all ktnd Boilers, CIrcular Sawmills, Farm Engine.. For IIlu.trated Circular, Price LI.t, &c., Addres. FRICK & CO., Waynesboro ', Franklin <":0.,  Po.. 

Improved 
THrMAS LEFFEL. 

N
OTICE TO ENGINEERS, INV ENTORS. and other • .  -The Commls.lon appoIn ted by the 

U .  S . Government to 1nquire 1nto the causes of Steallla botler explos10ns, in order to determine, by actua l  expc· riPlent, the best form and cOllstrul'!tio:.! of :-:afety-Vll.lves 
ti'c!i\��s sfr�:n °t��r��ee�����t!���fu,i�rre�;t1i��r�!r;��: 
automatically, prevent any increase of pressure aboyc that at which the valve .hall be .et, hereby Invite per· sons clafming to have valves of superior efficiency to submit one to the Commission for examination and testing. All valves presented must havc an area of ezactly 
Five (5) 8quare inches in tll,lJ;r diSc/tU1·ge openings, and 
the .flallge 'or attaching to the boil." , mU8t be Elf/ht (8) 
inches in diameler.jlat. lace, w'ithO'ltt bolt holes. 

t1ci���� t�� ��bj:�t �c:t;fs��Ert';; �g�d�a���;011���8� LO'V, SUPERVISING INSPECTOR, 23 PINE STREET, NEW YORK CITY, on or before October 10th, 1873, 

C
ORN HUSKER - Philip's Patent - 50 bu.hel. per hour, S.C.HILLS, 51 Courtlandt St.,N.Y. 

A Set of 1 2  Steel Lathe Do�s, From � t o  4 Inch . . " . "  " . . . . . . . . . . . . . . . . . . .  " . . . . . .  , ,$17 ,50 
.. . 10 2 . . " . " " " . "  . . . . . .  " " "  . .  " . " . , , , ,  . . .  $ 8 .00 Iron, from % to 2 Inch" . .  " . . . . . .  " . " "  . . . . . . . .  " . .  , ,� 6 , ;,0 U H "  to 4 H . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  $15.00 1 Set of Steel Clamp." . . . . .  " . . .  " . .  " " " "  . . . .  , ,  . . .  $12 .50 .. . . l Ion " " . .  " " " " , , ,  . . .  , ,  . .  , , , , , , , , , , .$IO'(Jo) Expanding Mandrel. taking anything from X to 4 inches, &c. Send to C .  W. LE COUNT, South Norwalk. Conn., for Circular. 

1\ ' ASON'S PA'l"T FRICTION CLU'l'CHES 
111 are manufactnred by Volney W. Mason & Co., PrOVidence, R. 1. Agents, L. B. BROOKS, 60 CUff .treet. New York ; TAPLIN, RICE "" CO . . Akron. Ohio. 

MILLING MACHINES. Unlver.al and Plain-Gear and Cam Cutting, &c. set'il�Wt�g'1�iHt�a�oA�JIL CO. 115 Water St. Boston 

$542 A MONTH ! Hor.e and carriage furnlsh.d. Expense. paid. H. B.  SHAW. Alfred, Me. 

F
OR SALE-The right to manufacture and Sell the Patent Stave Grain B".ket. ln the State. of OhiO, Pennsylvania., and New York . Said  Baskets protected by numerous patents issued to Horace C. Jones and other.. G. L BRE WSTEH, Appleton, Wis. 

T
HE HORTON LATHE CHUCK, from 4 to 36 inches ,  wfth the new Patent J aw. Address THE E. HORTON & SON CO . .  Wlnd.or Locks. Ct .  

BUERK'B W ATCHMAN'B TIME DE-T1WTOR.-Important for 81. large Corporations 
��th t�:���g��r���ur���c::�s�g�fo�u�� ���f�ht�o��f.�� patrolman, as the .ame reaches different station. of hi s �eat . Send for 8 Circular. J. E, BUEHK, 

N. B.-This detector I. c�v�,:.,1J°£yl,�O B��t��P"I:e�i •• Parttes using or selling these instruments without au. thorn.v from me wUl be dealt wltc ar.cord1n� to law. 

E M. MAYO'S PATENT BOLT CUTTER. 
• Send for Il\u"t.rated Circular. Cincinnati, Ohio. 

PUNCHING AND 
DROP PRESSES. 

!�[ tgU�:.�t;,a� ��Yr�s & PARKER PRESS CO., MIDDLETOWN, CONlf. 

© 1873 SCIENTIFIC AMERICAN, INC



A dvertisements will be admitted on thts page at the rate OJ 

$1.00 per line for each insertion. Engravings mall , 

head advertisements at the same rate per line by rneas· 
urement. a8 the letter-press. 

The value Qf the SCIENTIFIC AMERICAN as an advertising 

m.edium cannot be over-estimated. Itscirculation i8 ten 

tirnes greale')' than that of an?l 8imilar journal now pub

lished. 1t goes into all the States and 7'erritorie8, and i8 

read in all the princip al libraries and reading-rooms 01 
the world. We invite the (ttle'ntion Qf those who wish to 

make their bUSiness known to the annexed rates. A busi

ne88 1nan wants something more than to see hil'l adver

tisement in a printed newspaper. He wants circulation. 
If it i8 worth 25 cents per Une to advertise in a paper oj 
three tlwusand ci1'culation, it is worth $3.75 per line to 

adt'e1'ti8e in one of forty-five thousand. 

STATIONARY AND PORTARLE STEAM ENGI�ES. 
Babcock & Wilcox Patent Safety Boilers, 

LEFF EL'S DOUBLE TUR B I N E  WAT ER  W H E EL ,  
SHAFTING, PULLEYS, HANGERS AND GEARlNQ, 

P O OLE & HUNT, BALTIM O R E .  

How Pig Iron can be Made 
FOR FIVE D OLLARS A TUN, CLEAR OJ!' SULPHUR. 

Inqulrc of D. C . FLINT, Bardolph ,  Ills. 

SUPElR-HElA TEIRS Save fuel, and SUPlfl� DRY steam. EasUy attacflen to any bOiler. ' NHY W'�JIltlf:;'�lsl::,n§��¥ork. 

Pyrom t rs For testing Ovens. Boller 
e e . flues, llIast furnaces, 

Snper-Heatcd Steam, 011 Stills. &c. Address HENRY W. BULKLEY, 
98 Liberty St., New York. 

" Soluble Glass," 
Manufactured by 

L .  & J.  W .  FEUCHTWANGER, New York. 

M ' GIC 
LaNTERNS AND STEREOPTICONS, 

A for Public Exlllbitions, Out-door Ad· 
�e:�i�ilrhe�l��al�tga eA�I . Aci��l����!nfr!�:estment for a 

lIiCALLISTER , OptiCian, 49 Nassau St. , New York. 

CHAMPION SPRING latest and be�t improvement . Do you want 0. 
healthy and comfo",able bed ? Here It Is . The softest eaSIest, clica

�
est, most popular, and durable Sfring Bed 

�le'rea�ft�oufW. bW�,
I
�lleag6i'.fpg�:�e1"i t��"�I��� 'i��: pered steel springs, so unIted that the pressure is equally 

distributed. Easily moved or carried about the house. 
Can be lifted, turncd, or rolled up like a blanket. Both sides alike. No frtune.no weodell slats, no straps. May be used 

O
Il floor without bedstead. No under bed re

quired. Needs only half thickness of hair mattress. The regular size double bed, 4 ft. 6 1n. by 6 ft., contains 19� 
steel upholstery springs and WCl�hS only thirty 
���ier�lWa�¥�::t�� t��r.�re��O�iy

l
�I��: ��d�

h
�g ��g�l Send for plGtorlal Circular. Retan price of double bed 

$13. Shippe(l, by slngle bed or qnantlty, to all parts 01 
the werlel. Lib'i!ral discount to the trade. Agents want .. 
ed. . ChampIon ::;·pring Mattress ·Co . ,  Ma.Kers, 102 Cha.mbers St . •  cor. Churcb , New York. 

EMERY WHEEL MACHINERY for grinding Tools and Metals, gum· 
i���l����·si£:l����llp�����I�gsStf:l:l�t -unequaled for the sterling quality of its materi'al and workmanship, part. Address DRILL COM-

Machinist's Tools, 
EXTRA REA VY AND IMPROVED. 

LUCIUS W. POND, MANUFACTURER 
Worcester, Mass . Warerooms, 98 Liberty Street, New York. 

A. C.  STEBJ.lINS. Agent. 

Malleable Iron & Steel Castings 
MADE TO PA TTER]), B }' 

C A R R , C R A  W L E Y  & D E V L I N , 
O F F I C E , 3 0 7  A R C H  S T R E E T ,  I' H I L A D E L P H I A ,  P A . ,  

Manufacturers also of FINE GREY IRON CASTINGS, and an assortment of BUILDING AND CABINET, 
CARRIAGE AND SADDLERY HAllDW ARE for the Trade . 

S 
A 
W 
S 

Todd & Rafferty Machine Co. 
MANUFACTURERS OF The celebrated Grcene Variable Cut·OtrEnglne ; Lowe's Patent Tubular and Flue Boller'U Plain Slide Valve Sta· tlenary, Hoisting, and Portable "nglnes. Boilers of all kinds . Steam Pumps, Mill Gearing, Shaftlng,§,c. ; Silk, Tow, Oakum,Bagglng, Hope, Flax, and Hemp Machinery. Agents for the New Haven Manufacturlllg CO. 's Machinists' 'l'ools ; for Judson's Governors and Stop·Valves : Sturtevant Blowers ; and Dl1ferentlal Pullev-B1ocks . WAREROOMS. ]0 BARCLAY ST. , NEW YORK. WORKS, PATEHSON, NEW JERSEY. 

MANUFACTURERS, TRENTOJf, N. J. 

FOR Inclined Planes,Standing Ship Rigging Bridges, Ferries, Stays, or Guys @n!)erricks &\Jranes, TlIIcr Ropes, Sash Cords of Copper and Iron, Lightning Conduct"rs of c0p!,er. �eclal attention glyen to holst· 
::tf��Yf;, �vt�1 k��ICs/��d Igi::rn1n���;:!�{�n Al.,ffl �g: 'oamphlet on l\lransmlsslon of Power by Wire Hopes. A large .tock constantly on hand at New York Warehouse 

No. 117 Liberty street. 
WIREI ROPEI. 

John W. Ma.on & Co. ,  43 Broa�way, New York. 
D O U B L E  A C T I N G 

B UCKET-P L UNGER St���!:�pS 
VALLEY MACHINE COMPANY, 

LUBllICA TORS. 
D REYFUS' transparent Self-act-

ing Oners, for all sorts of Machinery and Shafting, are reliable In all seasons, 
i��g �u9Mi'Mln':'oii

h
�0���if;��1j; Jo04l5i.i; now adopted by ovcr 150 R. R. In the U. S . ,  

. �nl i'fll�ngrf>'��H����Z��!t'::t N.Y. 

Working Models 
And Experimental Machlnery,."JIl:etal, or Wood, made to order by J. F. WERNER. 6< Center s •. , N. Y. 

AMERICAN SAW CO ., 
No. 1 Ferry St. , New York. 

Movable-Toothed Circular Saws 
PERFORATED CROSS-CUT, AND 

SOLID SA WS, 
I v E N S  & B R -tLA°

:k E S P A T E  N T 
Eccentric-Geared Power Press. 

UNIVERSAL WO OD- WORKER, (TRADE MARK.) 
For Railway Car Buil dersL Carriage an,I Wagon Works, Planinll' Mills, Sash, D oor and 

Blind, .Inlrnitul'C, Cn,binet and Bedstead Factories. 

QultH�o�Jte�M�'b:l:�os}ali\'& :o'li'��e of modern Invention, which HAS NO EQUAL FOH VARIETY 
HORIZO N TA L  AND UPRIGHT B ORING MACHINES, SUPERIOR TO ANY IN USE. 

BENTEL, MARGEDANT & CO., Hamilton, Ohio. 

N. Y. Safety Steam Power Co . , 
30 C ORTLANDT STREET, 

N E W  Y O R K  '-0-Superior STEAM ENGINES AND BOIL .. 
�:t�o�Yo�e���� .m�g��n:�l ��f�?�gg: nomlcal, laSlly Managed and not lIa· 
ble to derangement . Their COMBINED ENGINE AND BOILER i s  peculiarly 
:���f����r. 

alktr�rR�aS:�06�%����!, from 2 to 100 horse power, in use. Send for lIIustrated circular. 

P. BLAISDELL & CO. , )lANUF ACTURERS OF  THE BEST 
Patent Drill Presses, with Quick 

Return Motion, 
In the lliarket, also other Machinist Tools. 

SEND FOE CUTS. 

B U I L D E RS 
WORCESTEH, MASS. 

SEND FOR BOOK CATALOGUE . BICKNELL,2'lWarren st.,N.Y . 

NOYE'S MILL FURNISHING WORKS are the largest In the Unlt�d Statcs. They make Burr Millstones, Portable Mllls, 8mutMachines, Packers, Mill Picks, Water Wheels, pun.},s and Gearing, specially adapted to flour mll��. T��M;-�a}fJ'lf.u�iI1IaIO, N. Y. 

PAT. W ATER·PROOF BUILDING PAPER. 
NO TAR USED. 

ar Parties using this Pal.er once will use no other. 
COFFIN & L YO N ,  Paper and Twine Warehouse, No. 23 Beekman Street, Ncw York , Sole Agents. Samples and Catalogues s e n t  free. 

IRON STEA MSHIP B UILDERS. 

NEAFIE & LEVY, 
PENN WORKS, 

MARINE ENGlNE� BOlkER� AND n UILD. 
ERS O'H�PADli�:FHI� 'A�INES, 

----

KIDDER' 1il P ASTILES-A Sure Relief for Astbma. STOWELL & CO. Charlestown. Mass. 

JAMES LEFFEL &; CO., 
SPRINGFIELD, OIIIO. or lO'J LIBEltTY ST., N. Y. CITY. 

PORTLAND CEMENT, From the best Lon�O:M��nX�"KWii��'C1f3���I�?f. A Practical Treatise on Cement fnrnlsbed for :lS ccntfl 

[OCTOBER I I , 1 873 . 

!1.HE HEALD & SISCO 
Patent Centrifu�al Pumps, 

VERTICAL & H01(IZONTAL. Fir8t Premiums at New Orleans , Cincinnati , and New York. " Medal Of Speeiat Award," American 
Instl tnte, 1872 . Perfect satisfaction guaranteed. The cheapest, most durable, popular and successful Pump known, for "Paper Makers, Tanllersh Contractors, Brick Makers, Distillers, 

���r!s�l:;r��liki:�!fi��d�i�:,rtr�:at�g��I:;�11t�sl�:: ted �amphlet,free. � references to parties actually using 
t11dd��S� ' 1i�l�j!,$�Mt�'WJ�,t l�td'���s�T[�:U*�I: 

The Pulsometer or Magic Pump. 
The Simplest, most durable and eflectlve steam pump now 1n use. Adapted to all situations and perfonns all:the functions of a steam pump Without 1ts consequent wear and carc. No machinery aoout it. 

�rO����yt�:e��rw��I�ou��!a���fnlN��
t
�� 1ts parts. It cannot get out of order. 

C. HENRY HALL & C O . ,  20 Cortlandt Street, New York City. 

NILES TOOL WORKS, 
HAMILTON, OHIO. 

lYIABOGANY, 

Cutting Machines 
FOR SALE. 

ONE ROTA'U,Y MACHINE, cutting 4 ft. long 
and 4 ft. dialneter. 

ONE SLICING MAUHINE, cutting � ft. 6 in. 
lonll. 

Both In perfect order, with pulleys, sbaftlng, etc . Com· plete for Immediate use. Price low. Address GEO. W. READ & CO., 
186 to 200 Lewis Street, E. R., New Yo rk . 

The SCIENTIFIC AMERICAN Is devoted to the Inter . 
ests of Popular SCience, the Mechanic Arts, Manufac· 
tures, Inventions, Agriculture, Commerce, and the lll
dnstrlal pursuits generally, and Is valuable and Instruc 
tive not only In the Workshop and Manufactory. but also 
In the Household, the Library, and tbe Heading Room . 
l'1w Best Mechanical Paper in the Warllf 
A year's numbers contain over 800 pages and several 

hundred engravtngs of new machines, useful and novel 
Inventions, ma.nufacturing establishments, tools, and 
processes. 

1'0 the Mechanic and Manujactu1'er ! 
No person engaged in any of the mechanical pursuits 

Should think of doing without thc SCIENTIFIC AMERI· 
CAN. Every number contains from six to ten engravings 
of new machines I1nll lnventions which cannot b

e 
found  

In any other publication. 
TERMS. One copy, one year 

One copy, SiX months 
One copy, four months 

$3.UO 
1 .50 
1 .00 

One copy ot SCientific American tor one year, and 
one copy of engraVing, " Men of Progress " 10.00 

One copy of Scientific American for one year, and 
one COpy of " Science Record," for 1878 4.59 

Remit by postal order, draft or express. 
The postage on the Scientific American Is five cent.pe l 

quarter, payable at tbe ofllce where received. Canada 
subscribers must remit, wltb snbscrlptlon, 25 cents extI a 
to pay postage. 

Address "II letters and make all Post Ofllce orders 
drafts payable to 

MU�:rfK ff,wC!lw YOU . 

THE " Scientific American " is printed witb 
CRAS. EllEU JOHNSON & CO. 'S INK. Tenth ani 

Lombard 1tII •• l'hIladelpbla and �9 Go ),  ••..  New York. 

© 1873 SCIENTIFIC AMERICAN, INC




