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1M. ROVED DIAMOND STONE SAWING MACHINE. 

The working of stone, although one uf the greatest of hu· 
man industrie�, has, up to this time, probably received lees 
assistance from steam machinery than any of the princi� 
arts. It is therefore with special gratification that we chro· 
nlcle and portray the new mechanism here presented, which, 
by its remarkable performances, entitlee It to rank among the 
imt>ortant mechanical achievements of the age. As a labor· 
saving device, this Emerson machine executes in stone al. 
most what the common circular saw does in wood. 

Our Engraving is from a photograph of the original mil.. 
chine as arranged for practical operation. It is very strong. 
ly built, weighing about 24,000 lb. The metal portion 
alone comprises about 
20,OOOlbs. of this weight, 
The apparatus is mount­
ed with a circular saw, 73 
inches in diameter, car­
rying 48 diamonds and 
steel points. 

Without changing the 
velocity of the main 
shaft, the ppeed of this 
saw mlty be varied from 
5 revolutions to 500 per 
minute, an advantage of 
importance, as in the use 
of hard mtltal points a 
slow speed and heavy 
feed are required, while 
in the use of diamonds 
for the cutting points 
the reTerse is neceseary. 
The feeding of the stone 
to the Haw may be vari€d 
from one sixteenth of an 
inch to four inches at 
each revolution, the feed 
motion being taken from 
the mo.ndrel of the so. 1'1'. 
The carriage or beds up­
on which the stone is 
mounted are moved by a 
sepo.ro.te feed metion, 
back. and forth, much 
faster than when the saw 
is cuttiog. A single hand 
lever suffices for this ope. 
ration 
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metal points; diamonds are substituted in working upon 
the harder grades. 

It is claimed that one circular saw in this machine will 
do the work of more than one hundred hand saws, and this 
ac�urately true and out of wind. The machine has aiready 
sawn one hundrtld and twenty.five superficial feet of actual 
cutting in one hour, of the hardest kind of Berea sand­
stone, a ma.terial harder than ordinary grindstone grit. This 
was done with the diamonds as cutting points. 

In our second figure (see page 163) is shown a section of 
two teeth of the saw with the holders in position; A is the 
diamond holder, and B the steel point holder. The steel 
holders are made adjustable and interchangeable in the saw, 

sufficient hardness to press the casing into every jagged 
shape and irregularity of the diamond, but not of sufficient 
hardness to crush or break the same. The surplus part of 
the casing is then cut away. A cavity is then formed in the 
steel holder, approximating the outer shape of the diamond 
ca8ing. The lll.tter is then placed between the jaws of the 
holder, and under pressure is forced, to a perfect fit· "pro­
file, into the steel and on the diamond. The lower portion 
01 the casing is gripped between the jaws of the holder, as 
in a vise, forming a perfect fit and substantial connection. 
This exceedingly simple metbod enables any mechanic of or­
dinary skill to set the diamond. 

Fig. 4 (page 163) is a holder with three or more diamonds 
set in one piece, designed 
more parUcularly for 
straight saws, to be used 
with reciprocating mo­
tion. 

Machinery for the use 
of this saw may be va­
ried and constructed to 
suit all kinds of stone 
sawing and dressing. 

We understand that 
the machine here illus­
trated is to be eet up and 
operated at the Cincinna­
ti Industrial Exposition, 
which opens September 
2. 1874. The stone saw 
and machine is the in­
vention of Mr. J. E. Em­
erson, and is covered by 
numerous patents. 

Further information 
may be obtained by ad­
dressing Messrs. Emer­
son, Ford & Co., Beaver 
Fa1l8, Pa., or Richard S. 
Hobertson, Esq., No. 12 
Smith1!eld IItreet, Pitts. 
ourgh, Pa. 

. 'e··. 
Stroctore oC Coal. 

By close investigation 
E. W. Binney, F.R. S 
believes he has estab­
lished the following facts: 

By the aid of simple 
mechanism in connection 
with another hand lever, 
the saw, with all of its 
appliances, may be raised 
or lowered without stop­
ping its motion or chang­
ing the tension of a belt; 
so that when it is desi­
rable to saw etone more 
tban thirty incbes in 
thickneS8 or in width, the 
saw can be elevated 
and an upper cut made 
through the stone as deep 
as the saw will cut. The 
stone Is tben run back, 
and the saw lowered. The 
carriage next pas�es over 
the top or upper part of 
the man:irel, and an un· 
der cut is made. The 
time taken In raising 
and lowerlng the saw does 
not occupy more than 
five minutes, notwith­
standing tha' the weight 
raised and lowered may 

EMERSON'S PATENT DIAMOND STON! SAWING lUCHINI. 

Soft caking, or ckerry, 
coal is chi<1ly composed 
of the bark, cellular tis­
lIue, and vascular cylin­
ders 01 coal plants with 
eome macroapores and 
microspores. Caking coal 
has much the same com. 
position, except that it 
contains a greater propor­
tion of bark. Splint, Ilr 
hard coal, has a nearly 
similar composition, but 
with a great excess of 
macrospores. Cannel coal, 
especially that yielding a 
brown streak, is forme<i. 
of the remains of differ­
ent portions of plan!s 
which had been longma­
cerated in water; it con­
tains a great exce�s of 
microspores.Macrospore. 
are from iff to "21� of an 
inch in diameter, and can 
be easily seen by the 
naked eye. Their exte. 
rior is composed of a 
brown coriaceous sub · 

exceed 4,000 lbe. In ordinary work, the stone is not moTed 
after It is placed upon the bed until it is sawn into slabs 
or pieces of the req uired thickness. The saw is made mova. 
ble upon its own mandrel by the turning of a small hand 
wheel. At eo.eh revolution the saw is moved sidewise one 
fourth of au inch, being four turns of the crank to one inch. 
The carriage or bed, upon which the stone rests, runs, it is 
claimed, aft perfectly as the bed of an iron planer. It tra­
vels upon heavy iron rollers, the journal boX6s of which 
are made perfectly grit proof and self oiling. 

Stone may be sawn to any length up to 14 feet, and of 
any angle or depth to five feet, 110 that a corner piece may 
be sawn out of a stone block. AU stone to the hardness of 
ordinary grindstone, may be sawn with hardened steel or 

so that eitaer the steel tooth holders or dill.mond holders' may 
be used in the same blade. 

. 

Fig. 3 (page 163) show! the diamond holder and diamond 
detached from the saw, C C being & full sized holder with 
diamo"ld in!erted; D a half eection, ehowing the cavity cut 
to receive the diamond, and E the diamond, inclosed or par· 
tially embedded in a soft metallic casing (copper by prefe­
rence). The method of setting II.nd holding the diamond, ae 
now adopted, Ie hf'Ore clearly repre!ented. The dia.mond is 
first wrapped in a casing of copper, and placed 80 a8 to pre· 
aent the moet desL.lble cutting part in eultable direction II.nd 
position. The casing is then closed around it so as to main· 
tain it in pOlttion. The diamond is thell, with the easing. 
placed. between two metal or other suitable substances of 

stance, containing within it carbonate of lime or bisulphide 
of iron, according to the nature of the matrix. The micro­
sporfls are about 320 times less in size, and contain some 
form of hydrocarbon, which, by the action of heat, becomes 
paraffin. These conclusions were arrived at merely as to 
tbe composition of the different kinds of coal. Each seam 
is materially affected by the nature of the roof, since, if it is 
an open sandstone, gaseous matter can freely escape, which 
is of course not the case when the seam il! roofed in with 
airtight black shale or blue bind. 

- ... 
THE Pilot Knob Iron Company have recently Bunk a shaft 

on Shepherd Mounta.in, Iron county, Mo., and have now 
passed through 70 feei of almosi solid ore. 
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CAN WE STAY1 

It is time some one stood up for his country: some Ameri. 
ca.n, we mea.n. Not fo,' its present prosperity and immediate 
proBpect�, there are plenty to do that: but for its dlsta.nt 
pa3t and dis tant futurtl. We are tired of hl'aring the Conti. 
nent ca.llsd a gra.veyard of nations, the tomb of antecedent 
l&ce�, the one spot on earth which man cannot permanently 
inhabit ! 

1t is bad enough to be told,by would·be wise ethnologists, 
that our climate is hostile to the Aryan type, that an irre. 
sistible Ind!anizing in fluence pervades the air and is rapidly 
converting us all into lean, high·cheeked, bilious.looking 
copies of Mr. Lo; and that our great grandchildren will be 
no better than so many Sioux. But that h not half so bad as 
to be told ttlat it is a question whether their dewendants 
will be aDle to stay here at all, except underground. Any 
exilltenc � is better than extinction: and it is possible to hope 
good things of our race even if it should assume the phy8i . 
cal characteristics of the so· called American type. 

The latest advocate of the extinc\ion hypothesis is the 
somewhat prominent author of "Sex in Education." His 
essay. read before the National Teachers' Association the 
other day, eet out with the discouragIng announcement that 
no race of human kind has yet obtained a permanent foot. 
hold on this continent; and the lesson he sought to enforce 
was that, unless something txtraordlnary is don." we are 
doomed as a race to untimely extermination. The AslatiCII, 
he said, tIace theil' life to beginnin gs immensely remote. 
The descendents of the Ptolemys sti ll linger in the valley of 
the Nile. The race wlich peopled Northern Europe, when 
Greece and Rome were young, more than maintains its an. 
cient place and power. But the ancient races of America­
where are they? " We only know that they are gone. " 

When Dr. Clarke talks of "Brai'! Building " and the 
.• Education of the Sexe�," he S&ys much that is sensible and 
true: but when he Infers our early destruction by climatic 
influences from the fact that other American races h1rove van. 
ished, our confidence in his judgment Is lerlously shaken. 
Grant that vestiges of two or more departed races are to be 
found within our borders, and that when the Mayflower dis. 
charged her marvelous cargo of cottage furniture to furniah 
heiJlooms for all New England, the native race were hasten. 
ing to the happy huntlng grounds at a rate which whisky 
and gunpowd�r have but sllghtly accelerated: does that 
prove American races to be s'h.ort lived? Rather let us call it 
e vide nce of Exceeding long life. Where else on earth will you 
find so few races bridging over so vast an Interval of time? 

When the pioneers of I \aly and Greece. wild as Mohawk!, 
fought their way into Europe, a peaceful and populous 
nation-whoae unhappy remnant has lately given a Presl . 
dent to Mexico-was cultivating maize in the valley of the 
Misirlssippl , mining copper at LlI.ke Superior, and building 
temple" in the South. The man of the Florida corals ante. 
dates not merely the Ptolemys-men of yesterday-but the 
Phllroabs, the shepherd kings, it may be the very land they 
owned and ruled. What wonder that hili lineage is lost? 
We know from reoent exploration that the desert regions of 
North Africa were under water lnlater tertiary times. Since 
then the sea has dried away, and across its Bandy bottom the 

$ titufifit �lUnitau. 
Nile bas laid its annual layers of mud for the creation of tbe 
ancient granary of the world. There is geological evidence 
that, when the first mud layer was put down, a broad fresh 
water sea covered the now barren Bad LandI of our great 
West. There is similar evidence that men dwelt on its 
shores and fished from its headlands. 

Since the pioneers of Western Europe sought shelter In the 
caves of France and Belgium, the Somme has sunk its bed 
through a hundred feet of gravel. Since a settled population 
flourished OD the then fertile, now arid, plains of the Colorado, 
that stream has cut its mighty canons deep In earth through 
two, four, perhaps six, thousand feet of solid rock! When 
the upper strata of the Himalayas were in process of deposl. 
tion, alld 'before our Aryan fatherland began its upward 
course in civilization and altitude, human beings were fish· 
ing among the islands of our Pacific coast, since lifted up to 
form the Coast Range. Ages afterward, when the Golden 
Gate had been opened and California drained of the sea 
which had filled the valleys of the Sac ramento and SlIn 
Joaquin, but before the gold gravels were ground into exist­
ence or buried beneath lava floods, other men came in and 
occupied the land, leaving their remains, with those of ani· 
mals long extinct. 

Yet because we cannot trace these nations historically 
throuJ'h intervening ages, because they seem to represent 
a number of distinct successive races, shall we olame the 
climate and call the land inimical to humanity? 

..... 
PREPARE FOR THE CENTENNIAL. 

The short time intH vening between the pr.sent date and 
the opening of the Centennial Exhibition rtlnders it imper,,' 
tive that intending exhibitors should begin their prepara· 
tions lit once. We need not urge the lact that, owing to the 
magnitude of the afbil' and the large interests involved,the 
del"ys, so common In our yearly fairs, caused by not trans· 
mitting objects for eXDibition until the laBt moment, will not 
here be possible. The Centennial commission has announced 
its readiness to receive applications for space, so that this 
important matter can now be definitely settled, leaving­
nothing to be done but to get the articles ready in conformity 
with tbe area of surface secured. Applications should be 
made immediately, in order that the commission may be 
allowed time to decide on the amount ;)f room to be as­

signed to foreign nations. LlLck of promptitude, therefore, 
on the part of imending exhibitors will probably result in 
their finding the space desired already occupied by less tudy 
applicants or set apart for foreign contributorll. 

Those most dir!'ctiy interested at the present moment are 

manufacturers who propose mak ing large eRtries which 
will take time to construct or arrange, and the people who 
contemplate collective exhibitions of the natural resources or 
raw materials of different sections ofthe country, which can· 
not well be made by individual exhibitors. 

It is especially desira.ble that provision for these aggregate 
contrlbudons should be speed.Uy made. The import.LDce of 
the plan, as an in.lentive to immigration and to the invest· 
ment of foreign capital, is very great: and liberal arrange· 
ments for the prompt and thorough performance of the 
wOlk will amply repay those States or communities which 
undertake it. 

The advertisement of the Director General of the Centeno 
nial will be found in another column, and from it may be 
learned how applications should be made. It is high time 
that the public should realize the fact that, leaving out all 
debatable questions as to its expediency as a national enter· 
prize, our Exposition of 1876 ill not an abstraction, as se ems 

10 be the prevalent idea, but something upon which work, 
now commenced, ill briskly progressing. Ground has been 
broken, and the foundations of the great buildings are be­
ginning to appear. Foreign commissioners have already 
established offices among us, and foreign governments have 
8et apart liberal sums of money to ensure the representation 
of their industries. If we propose to make the fair a fit 
celeblatlon for the anniversary which it commemorates and 
worthy of the high industrial and intellectual standard of 
our people, we must begin work for it at once-not at some 
vague ,future period in next week, next month, or next year, 
but, earnestly and emphatically, now. 

. 

..... 
PENHOLDERS. 

Goosequills are round: conlleq uently penhold�rs are round . 
Professor Syllogism might dispute the logic of this observa. 
tion; it is correct: nevertheless. Evolution-the clearest 
expression of the Great Artificer's will in Nature-is the one 
unbreakable law which determines the products of human 
invention. Solomon's aallert�on that there is no new thing 
under the sun wall therefore true in a wider senae than the 
kingly preacher imagined. In Nature and in Art allke,every­
thing is the offspring of something gone before ; and how. 
ever unique it m.y seem at lint Bight, it will prove on ex­
amination to be only a more or less modifled copy of some· 
thing else. 

Downward from the first metal worker, whose weapons 
and Implements of bronze were exact copies of those his 
neighbors were toilsomely chipping from Itone-thus al­
lowing the necessities of one substance to determine the 
fashion of objects made of another,of entirely different char. 
acter, by entirely different processes-one may trace the 
tendency of men to perpetuate form ,'3ven at the cost of sacrifi. 
cing substance and usefulness. The material may change, 
and the mode of working, to correspond ; but the figure reo 
mains, as though to justify Goethe'. aslertion that form 
alone is real. 

The original maker of metaIllc pen. could do no other 
than Imitate the time-honored goolequill, thruating a round 
stick into the end.f the barrel for a holder. Subsequently 
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the barrel wal taken from the pen and made a part of the 
holder, which haa since heen modified in numberlesl ways, 
without departing essentially, however, from the cylindrical 
form. Accustomed to this .hape, we can with difficnlty 
think of any other. Indeed., so strong is the natural feeling 
that whatever is is right, it is more than likely that, if our 
readers were individually asked why a penholder is round, 
the majority would reply: " Because that is the proper 
shape. " 

But the arguDlent from universal assent, so convincing to 
the theologian, is practically as littIe worth in matter of fact 
as in matters of faith. At best it only proves the matter not 
intolerable. Penholders are round because no ond haR ever 
made them otherwbe. It by no means follows thlit a change 
would not be beneficial. 

Place your thumb and forefinger against the seaond finger 
as in .he act of grasping a pen, and notice the shape of the 
space between them. It is triangular. It if! ea�y to put a 
round stick into a three cornered hole; but it needs no me· 
chanical genius to see that it will not make the closest possi. 
ble fit. 

To write steadlly and with a uniform slope, the pen needs 
to be firmly held in a fixed position. To write easily the pen 
must lie in the hand naturally, so as to maintain its posi· 
tion with the lesst effort. With a rolling penholder, these 
conditions are but poorly met. The contrary obtains with a 
three-sided holder, which presents a broad surface to each 
side of the finger's triangular grip, and gives a steady hold, 

without apparent pressure and without appreciably eeparat. 
ing the fingers. The advantage of a triangular holder over 
a round one in the last par,icular is Tery great; and we are 
confident that holders so made would rapidly supersede the 
present style if once placed in market. 

There is reason to make the change, and pen stick makers 
will do well to coneider it. Should it be made, would the 
logic of our first observation be impaired? 'Vould the new 
form have any other reason for being than the fact that it is 
the best form? No, and yes. It is the best form unqu'lS· 

tlonably; yet it owes its exi�tence not to that, but to the ap' 
parently irrelevant fact that horsefoot crabs have three· cor· 
Dered tails! 

Visiting the seashore, we chanced to find the empty shell 
of one of these singular creatures. While holding it up by 
its spiky tall, a friend, of the eex that is said to have no in­
ventive genius, remarked that the tail would make an odd 
penholder. The suggestion was clIJried out, and the pro­
duct was odd enough. But it was something more. It was 
a revelation of a needed reform in penholderB . We have 

used it for weeks, with a daily increasing conviction that the 
goosequill was an unfortunate model. The perfect ptln· 
holder is three·sided. 

------------__ .�'.·�'4. __ --________ _ 

THE MICROSCOPE AS A CRIMINAL DETECTIVE. 

The annals of criminal jlllisprudencd furnish an abund· 
ancll of cases in which ttle microscope, in the hands of au 
expert has been the means of eliciting missing links in the 
circumstantial evidence pointing to the guilt of the accused. 
Instances are cited where the inBtrument h .. s shown hairs, 
clinging to the edge of an ax, to be those of a human being, 
in direct contradiction of the statement of the prisoner, as­
cribing them to some animal; and similar scrutiny of fresh 
blood upon clothing has proved the origin of the st .. in be· 
yond a reasonable doubt. 

When blood, however, has once become dry, sev�ral au­
thorities assert that it is impossible to distinguish it from 
that of the ox, pig, sheep , horse, or goat. It is urged that 
the differences betweeu the average sizes of their corpuscles 
are too irregular to measure acrurately,and that a man's life 
should not be put in question on the llDcertain calcuh.tion of 
a blood corpuscle's ratio of contraction in drying. In oppo· 
sition to these views are some recent experiments, made by 
Dr. Joseph G. Richardson,of Philadelphia. This in vestigation 
disposes of the first objection above mentioned by pointing 
out that, while it may be valid aB regards feebly magnified 
blood diska, it becomes void when these bodies are alllplified 
3,700 times. Regarding the second,1e stamps it as incor­
rect, and cites a cllse in which seven human blood disks, 
whose mean diameter hlld been accurately determin<:ld at 
� of an inch, were subsequently computed to average 
�, or only rrtn-T of an inch less than their actua.l mag. 
nitude. Dr. Richardson also point'! out, with reference to 
the llL8t ob;ection, that, all the blood disks likely to be mis · 
taken for those of man being normally smaller, instead of 
contracting they would have to expand to become conformed 
to those of human blood. This expansion does not occur. 
80 that the only p088ible mistake in diagnosis would be to 
suppole that ox blood were present when man's blood had 
actually been shed ; so that at the worst we might contribute 
to a criminal's escape, but never to the punishment of an in. 
DOllent person. 

In order to afford a positive demonstration of the fact�, Dr. 
Richardson obtained, from each of two friends, three speci­
mens of blood clots, from the veins of a mlln, an ox, and a 
sheep respectively, selected without his knowled ge. By 
microscopical examination slone, he was able to determine, 
with perfect accuracy, the origin of each sample. The cor· 
puscles of hU';D.an blood averaged rr31P with a maximum 
of '3'& and a minimum of �TI of an Inch ; those of the 
ox blood gave a mean measurement of � , with a maxi­
mum of 4h..,. and a minimum of �; while those of the 
sheep's blood IIfforded a mean of "5'm, with a maximum of ."m and a minimum of � of an inch. 

From these and other experiments, Dr. Richardson con· 
cludes that, since the red blood globules of the pig, ox, red 
deer, cat, borse, sheep and goat "are all so much smaller 
than even the ordinary minimum size of the human red 
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d isk, as computed in my investigations, we are now able, by 
the aid of high powers of the microscope and under favora· 

ble circumstance s, positively to d.istinguish stains produced 

by human blood from thostl caused by the blood of any one 
of the animals j ust enumerated ; and this even after a lapse 

of dve years (at least) from the d lLte of their primary pro· 
ductioll. " 

• ••• • 

THE ENGINEER'S TRIAL TRIP OF THE PACIFIC lUlL 

STEAMER CITY OF PEKIN G. 

About fifteen hund red guests Rssemb l e d ,  i n  response to in· 
vit'1.tion s issued by the Pltcific M ail Steamshi p Compan y, on 
J uly 22, to witnesH the trial of thtl company's new steamer 
City of Pekillg. 'rhis vessel is onf' of a pair, built by Messrs. 
John Roach & Son, in their yard at Chester , Pa_ , a uring the 
las t year. The mate, City of Tokio , has been launched and 
is now receiving her machinery and equipment at the Morgan 
Iron Works, foot of E lI.st 9th street . New York city. These 
vessels were designed to meet thtl reqmrements of a law 
passed in 1872, granting the company a Bubsidy for carry ing 
the United States mails between the United S;ates and 
China, but stipulating that they should be carried il! Ameri­
cltn built iron vtlssels of more than five thousand t uns burden. 
The fol l o w ing are the principal dimensions of the shi p : 

L en gth over all, 423 feet ;  length on water line, 407 feet ; 
beam . 48 feet !) inches ; depth of hold, 38 feet ti inches ; tun· 
nage ( re!!istered ), 5,080 tuns ; draft of water when loaded, 
forward 22 ftlet . att 24 feet : displace ment when loaded deep, 
7,600 t uns ; midship sec tion , 930 square feet ; total weight of 
iron used in construction of ship 2 ,400 tllU8 ; thickness of iron 
in skin of shi p , ·H to 1 inch ; t llns of space occupi9d by mao 
chi nery, 1,120. 

There are six watertight compartments. Three of th e  four 
masts are of iro n ,  and the after or j igger mast is of wood. 
The total area of canvas that can be spread is 2400 yards. 

5 In the one oyllnder, and from 15 to 5 in the other,as is now 

the case. 
The steam to work these engines Is furnished by 10 cylin . 

drical boilers, havill g each 3 internal cyllndrlcal furnaces. 
The products of combustion return through tubal above the 

furnace,each furnace having its own nest of tubes, separated 

from the other. by water legB. The steam p&S861! through 

two superheaters on its way to the engine, where It is freed 

from the water held in mechanical lluspension, and slightly 

superheated. The boilers are arranged in two sets, each set 
having its own superheater and smoke stack, coal bunker, 

feed pipes, and all fittings' complete, as if placed in lIeparate 
ships . The following are the princip lll dimensions of the 

boilers : Diameter, 13 teet ; length ,  10 feet 6 inche s ; diame· 

ter of furnaces, 3 feet 2 inches ; length of grate bar, 5 feet 6 

inchei ; diameter of tubes, 3 to 3t inches; length of tubes,  

, 'j' feet ti inches ; thickness of shell , tt inch ; thickness of fur-
nace, � inch ; diameter of smoke stack,8 fetlt 6 inches ; hight 
of smoke stack, 70 feet ; total grate lIurface, 520 square feet ; 

total heating surface, 1 6,500 �quare feet ; total superheating 
surface, 1 ,600 square feet. 

It will be seen from the foregoing that, with the excep -
tiona of the late Ville du Havre and the Great E�stern,the 
City of Peking is the largest trading flhip yet built. The 
Great Eastern, on account of the tremendous space OCCUpied 
by her machinery, did not prove a commercial success until 
she was employed in laying telegraph cables. The Ville 
dll Havre was wrecked too early in her career as a screw ves· 
sel to determine her economy ; but she was increased in size, 
after havin g been run a number of years , with the expecta. 
tion of an improvement. The following comparison of the 
two ships shows that the City o f  Peking is not an experi. 
ment in marine engineering , as the managers of the French 
line E;ave their ship the same propor tions after years of trial . 

although both vessels were being constructed independently 
at the same time 

Length 
Beam 
Tunnage 
Draft 

Cltv of PekinII' 
423 feet 
48 feet 9 inches 
5,080 tuns 
22 to 24 feet 

VlIIe Du Havre 

423 feet 
49 feet 
5,086 tuns 

22 to 24 feet 
Diameter of screw 20 feet 3 inches 19 feet 6 inches 
Pitch of screw (mean) 30 feet 29 feet 6 inche8 
Grate surface 520 square feet 532 p quare feet 

Tot"l length of ship � 
occupied by machint'ry J 92 feet 90 feet 

The results of experiment may be more plainly seen by 

1 6 1  
coal bunkers . There are eight doors to the CQal bunker. for 
getting the coal illto the fire room, four beillg forward a.d aft. 

The .tartlng engin es and working handles are on the 
platform above the floor of the Ihip, allo wing room for 
the oilerl to walk benea.th while watchin g the bear. 
ings, without i nterferin g with the men workin g  the 1'111 -
gines, on the platform _ The t wo independtlnt centrifugiU. 
circul ating pumrs-one for each engine-are on the starboard 
side, on the fioor of the shi p. All other pumps , as also the 

donkey boilers, are on the deck, in order to btl accessible if 
the lower hold of the ship be filled with water. 

On the trial made on August 22, it was not I\ttempted to 
run the engines at full speed, but only slowly , in order to 

wear the j ournals smooth, preliminary to the more extended 

uial whicll has since taken place , and to test the working of 

all parts of the machillery at sea . S uch a trial was the more 

necessary, 8.S the ship has, in addi tion to the propelling mao 
chin9ry, steam en gines to move the rudd er and to hoiet the 

anchor.  The sh ip left the North river,1l.breast of pier 42,at ten 

minutes past eleven, steamed around the light ship off Sand y  

Hook an d  returned , arriving abreast of the B�ttery a t  five 

minutes past four, having been under way five houra and 

fifty - four minutes. Only eight of the ten b�il€rs were in use. 

and the pressure of sted.m carried was 50 Ibs.  The tide was 

running In during the whole trip, and there was a fresh east 

wind. 
D�ring the first part of the trip . the en gines were run 

slowly, but were allo wed to increase in ,peed ; and during 
the last hour, they averaged the followin g : 

Revolutions p@r minute, 46 ; hOlBe power, 2,250; vacuum , 
26 inches ; temperature of feed water, 85° ; te mperature of 

discharge water, 87° ; ttmperature of in jection water, 70° : 
steam pressure 40 lbs. ; speed, 12t knotd ; draft of water 
forward, 18 feet ; draft of water aft, 19 feet. 

The draft to the furnaces was very strong, and they will 
probably be able to burn 15 Ibs. of coal per equare foot. 
Therefore tbe follo win g  is an estimate of the probable per· 

formance o{ the ship IH maximum power : Consumption of 
coal per hour = 520 X 15 = 7,800 Ib�. ; horse power = .1.JJ

2'LQ 

= 3900 ; speed of ehip= 3V-H** x 12t= 14t knots. Thll 
speed can probably be maintained in smooth water withollt 
the assistance of the w ind. 

In a series of voyages, the wind s blow a! long in favor of 
as against any ship . When the wind is against her, she 
fllrls her sails ; but when it is in her favor . sbe spreads them 
and takes all the advantage . Thus, on a lon g voyage or 
series of voyagep, the wind helpA more than it hinders. It 
appears from an average of a number of voyageR that the 
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DIAGRAM SHOWIN G THE GENERAL ARRANGE)lENT O F  THE )lACHINERY A N D  COAL BUNKERS OF T H E  CITY OF PEKING. 

The ship is prop el led by two pairs of compound engines, 
each pair having two cy linders : Diameter of hi gh pressure 
cylinders, 51 incbes ; diameter of low pressure cyliDders, 88 
inches ; stroke of pistons , 4 feet 6 inches. The object o f  
usin g  two pairs of engines is  to guard against having the 
ship disablt d it on e engine should break down. As the ship 

has to maktl a trip of more than fi ve thousand miles, through 
II.n ocean which i s almost al ways in a perpetual calm, the 
breakage of one pair of engines might necessitate her to 
make htlr way, under sail alone, twenty.five hundred miles 
to the nearest por t. But now, it any accident (with the sin­
gle Itxception of breaking the crank shaft of the after engine 
or the line shaft or scre w) happenp , the remaining engine 
will e uffi ctl to bring the ship into port at a very slightly reo 
duced spt ed . In o rder to aVOid as far as possible the liability 
of breaking the crank shaft, it has been made in excess of 
strength, the diameter being 18 inches (in place of 17t inches 
as it would usually have been made), giving au excess of 
strength of 8 per cent over the ullual practice. 

The obj ect ill usin g II. pair of cylinders in place of a single 
one was to divide the maximum strain upon the machinery 
into two portions , which are successively applied &8 each en· 
gine passes the center, thus allowing th., machine to be 
built lighter,and IItill to retain the advantage of a high boiler 
pressurtJ and g reat expansion,and to obtain as good or better 
economy than can be had in a single cylinder . 

The general style of th" engines is of the type developed 
by the late John Elder, of Glasgow , Scotland , having two 
cylinders connected to cranks at right angles, and an inter. 
Intldiate reservoir calle d a recei ver . The steam enters the 
high pressure cylinders and follo ws the piston thro ugh about 
t of the stroke, at a prtlllsure of about 50 Ihs . , the differenc" 
between this and the boiler pressure of 60 los. having been 
lost in the friction of the s team pips and the intricate p as· 
sages in the valves. The steam i8 expanded in the high pres­
sllre down to 8 1bs. above the atmosphere , and is exhausted 
into the receiver at a pressure of 5 Ibs. above the atmosphere. 
From thtl .receiver it  is admitted into the lo w pressure cylin ­
der during nearly t of the stroke, and .is still further ex' 
panded to 7 Ibs. below the atmosphere or an absolute pres ­
sure of nearly 7t Ib3. , where it is exhausted into the con­
denser, giving a total measure of expansion of nearly 9 
times . In order to obtain this in a single cylin-der, the 
s leam would, have to be cut off at less than it" of 
the stroke, and the variation of prellsure would be fro m 68 
Ib�. to 6, lbs. per square illch, ill place of from 50 to 

reasoniD g  from the following facts : 1. The cost of a ship 
depends upon her tunnage or displacement.  2. The cost of 
fuel to propel her at a given speed is proportional to the 
square of the cube root of the disp lacement. 

Take then the cases of two ships, to mak., a voyage of 
5,000 miles at a speed of 15 knots per hour ; and we have 

the following . 
Tunnage 11080 tuns 2600 tuns 
Displacement 7200 tuns 3600 tuns 
Power required 5270 horse 3400 horse 
Space occupied by machinery and coaL 2130 t llns 1380 tuns 
Available space for cargo and cre w 2950 tuns 1220 tuns 
Ratio of paying load 100 41 
Ratio of cost to run 1 00 64 

Ratio of 1I rst cost 100 52 
Thus, it appear! that, as the size of a Bhip increases, the 

economy increases, from the less cost of fuel to propel her in 
proportion to the paying load that she can carry , without con· 
sidering the less proportionate cost of officers aDd crew for a 
larger ship. The size of ocean steamers has been continually 
increasing since their introduction, wherever they are able 
to rUIl full and can be rapidly discharged and loaded. In ad· 
dition to their economy, the large ships are much more com· 
fortable for passengers on account of their leSJ motion in 
rough w9ather. 

The City of Pekillg will take the place, on the China and 
Japan route, of a vl'sssl of 3,500 tUDS burden. Stle ill fitted 
for 1 50 cabill and 1 ,800 steerage plll!sengers. The saloon and 
state room acoommodatlons are as luxurious &8 ill any ship 
entering the harbor of New York, while the comforts of the 
steerage are probably in excess, &8 will be apprtlciated by any 
one noticing the hight between decks, 8 feet, and the n u ·  

merous air ports, whose hight above the water line a t  deep 
draft will allow of their being kept open In smooth weather. 
There is a Root's rotary exhauster, worked by a /leparate en' 
gine plilced in the engine room, from which pipes are led into 
the most inaccessible portion/l of the hold and through the 

steerage, to withdra w tbe foul air and gas which would oth 
erwise accumulate, its place beillg supplied by fresh air from 
the deck . The application of this exhauster is an experiment 
on merchant vessels, but it i/l believed that it will mitigattl 
the poor ven tilation incident to all ships , and the tendency 
of the Inside of the skin of the llhip to sweat, lometimes a 
serious objection to Iron ship!! in warm climates. 

The diagram show!! the arrangement of the boilerll and mao 
chinery in the City of Peking. The shaded portion show8 the 

wind increases the available power of a sh i p  about one 
third, and therefore the available powe r of the City of Peking 
will be equivalent to 5,200 horse power, and the avenge 
speed , if worked at full power, at a d raft of water of 18 feet 

6 in ches , will be : 3t'�H*X12t=15 '!) knots. This speed 
would carry the vessel froIn ::l an Francisco to China in 13  
days o n  8 5  tuns of coal per day. The amount of coal carried 
would have to be 1 , 500 tons, leaving 4,00a tuns of space for 
crew and pay ing load. 

• I., • 
The Royal Yacht. 

The new royal yacht Osborne was launched in 1870, but, 
proving weak, has been s trengthened , replanlted, and finally 
finished . She recently madt> a trial trip of six hours, and 
attained a !!peed of 14'85 kno�s per hour. The following are 
some of her pa.rticillars : Extreme length, 278 feet; extreme 
breadth, 35 feet 1 inch ;  o � cillating engin� s, cylinders, 6 feet 
8t inches ; feathering paddle whtlols, floats 11 feet 6 inches ; 2 
funnels, twenty furnaces ; mean steam pressure, 23 '3 Ibs. : 
mean revolutions, 24'98 ; mean speed, 14 '85 ; mean in,l icated 
power, 3, 374; mean consumption of coal, per indicated horse 
power per hour, 3'95 Ibs. ; capacity for fuel, t wo days' steam . 
ing. 

. ... . 
The Liverpool L an dlnK Stage. 

Tohis stru cture, probabl y  the most magnificent floating 
platform ill the world , was recently totally destroyed by fire. 
It consisted of a large num ber of pontoons ,  having Iron 
frames and wooden fittin gs,  which in all aggregated a len gth 
of 700 yards, and a width of 80 feet. The structure was 
used as a place of debarkation and embarkation for the many 

steamship!! in the harbor. The timbers were creosoted or 
tarred, and it is believed that the gas arisin g therefrom be· 
came ignited, communicating tbe flames to the newly cau lke d 
d!'ck. 

. ... .  
.John E .  Gavlt. 

We regret to learn of the death of Mr. Joh n E.  Gavit 
which took place on August 25, at S tockbridge, Ma�8. Mr. 
Gavit was President of the American Bank Note C'lmpany , 
Secretary of the America.n Institute, and an earnest student 
and promoter of microscopical sciencE', in which bn.nch of 
knowledge he wa! recognized as an authority. He Will alao 
identitl.ed with the art of steel engraving. 

. ... .  
AMERICAN shad have been lately shipped in cans to 'perlia 
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solved in liquid manure, alkaline sulphates with copperas 
and rap e seed, potassic salts wi t h  guano, soot, and ci.llders, 
are among other applicationl! favorab!y mentioned. 

------------�.H'. �' •• ------------

THE GRAPE PHYLLOXERA-SIXTY THOUSAND DOLLARS nity by the deposition of fertile eggs, from 200 to 500 in 
REWARD OFFERED FOB A REMEDY FOR THE GRAPE number. Each egg brings out a fertile female. So proli.fir. 
DISEASE. is the generation that Professor Riley estimates that the pro­

The French Nation .. l Assembly has recently passed the duct of a year would encircle the earth thirty times, each in-
following law, the text of which we translate from La Na- dividual touching the end of another. The Bamboo.  
ture: In autumn, the dwellers in the galls descend to the roots, A pamphlet has been published at Cairo by the Agricul -

Article 1. A prize of three hundred thousand francs and there hibernate. During the summer the number of the tural Department of Egy pt, on the Indian bamboo, which, it .  
($60,000), t o  which will b e  added the voluntary subSCriptions parasites i s  immensely reduced b y  their natural enemies. i s  said, i s  being acclimatiz .d there with great success. We 
of departments, of communes, of associations, and of indi- The precise conditions which determine the production and append a few notes therefrom : 
viduals, will be granted by the State to the inventor of a multiplication of the type cannot be stated, but it is said to The gigantic bamb oo, which is of colossal dimensions ,  
method, both efficacious and economically applicable i n  the b e  evident that the nature and constitution of the vine are growing t o  the hight o f  64 feet, and i s  15 t o  18 incb es in 
generality of salls, for the destruction of the phylloxera or important elements. In our second figure are shown various circumfer.mce, from the joints of which, especially those of 
the prevention of its ravages. characteristics of the type. a and b are ventral and dorsal the middle and upper parts, grow numerous branches with 

Article 2. A commission, named by the Minister of Agri- views of newly hatched larvre, c is an egg, d a section o! long leaves, is the most vigorous species of this arborescent 
culture and Commerce, will be charged; I. To plant. It was introduced some years ago iLto the 
determine the conditions to be fulfilled in order gardens of the Khedive of Egypt, at Ghezireh , 
to compete for the prize. II. To decide upon the from whence it has been multiplied in two or 
methods presented and to make the award. three other gardens of Egypt. It was so much 

The commission, under M. Dumas, President, admired by the E mperor of Brazil, on his visit to 
has already entered upon its labors. The reward, the gardens of the K hedive last autumn, that he 
we believe to be open to the citizens of all nations. expressed his determination to import it into BIa-

None of the method s proposed for the des true. zil, and to cultivate it upon the Imperial estatllR 
tion of that scourge of the vineyard have proved as a �hade for animals during the heats of sum. 
availing_ The insect is indigenous to the North mer. The gigantic bamboo originates in India 
American continent, and has been found in near· and Cbina, and is highly appreciated wherenr it 
ly all portions of the UnitEd Sl ates; so that in is cultivated, being used for posts in pllvilions 
this country abundant opportunity is offered for and the houses of the inbabitants. The bollow 
its study and for experiment. The successful joints are utilized for carrying liquids, f.:lr fl o wer 
inventor will not only earn a worldwide fame, vases, etc. ; and in China, and e�pecially in India, 
but a large fortune, for the definite �um above for bottles and tobacco boxes, highly wrought and 
named will probably be greatly augmented by polished, and sold at great price�. The larger 
tbe private rewards offered by the wine manu· stalks are aho used for bridges, water pipes, and 
facturers of Southern France, whose business carts and other vehicles. In fine, the wood is em-
has been ter'ribly injured by the destruction of ployed in the arts, in a multitude of indu slries, 
their vines by tke parasites. and for implements of agriculture. This ppecies 

The phylloxera is a peculiar genu.1I of plant of bamboo ngetates with such rapi d ity that it 
lice, compri�iDg several species, nor.e of which can almost be eaid tb at one can see it glOW. Its 
affect man's interest excepling that known as the progress m ay be seen from d ay to day, and at 
vastatrix. Its attack upon the vines of France Ghezireh it has been known to grow 9 inches in 
began to attract serious attention soon after the a sin gle night. In ChiLa, climinals condemned 
close of our civil war, the roots of the plants af. to death are subjected to the atrocious punish-
fected becoming swollen and bloated, and finally ment o f  impalement by means of the bamboo_ 
wasting away. Professor Planchon ,  in 1868, reo A humid soil is  congenial to the gigantlc bam. 
cognized the injury as caused by the puncture o f ;("f1Th boo, although it suffers under a prolonf{ed inun-
a minut!! insect

h
, to which, after study, he gave jJ f�" \ . . , .. \_�.[?� .�,J� . . . j' 'i� :=-____ dation. It is proposed

h 
in Egypt to 

h
cultivate

d 
it 

the name by 11' ich it is now known, and which ,\ 
,_\:..) -��,�, ,J,fj _.,,;:r ----=-----"':-� upon the borders of t e canals in t e vast 0-

Professor Riley, State Entomologist of Missouri, ���r .l: - --.o=-� mai ns of the Khedive. 
from whose recent report we extract the follow. -, 0 / . �/ . . :� --:::.�-:::����� There is also in the gardens of Egypt anotber 
ing facts and engraving�, suosfquently found to ,/ ' species of bambot>, believed 10 be the bambusa 
be the �ame as that indigenous to tho United arundinacea of Wildenow. It presents the fol-
Statell. The disease continued to spread in Eu- THE R O OT·INH ABITING PHYLLOXERA (Fig. 3). lowing cbaracteristics : The stalks are s maller 
rope, and especially in 

'
France, to �uch an alarming extent gall, c swelling of an attacked tendril, f g h, v iews of the and shorter than the gigantic bamboo of India; it atta'ns 

that a standing pbylloxera. committee h as been organized in mother larva, i her antennre, and j her t wo jointed tarsus. about 39 feet in hlght; it for ms larger tufts or clusl ers than 
the French Academy of S ciences, of which M_ Dumas is se· The natural �iz es are indic!loted at the sides. the grea\ bamboo, and throws out a great number of stalks, 
cretary. In Portugal, Austria, and Germany, and even in The newly hatched larvre of the radicicola at first resemble which are furnished with numerous slender and flexuous 
England, the plague has also appeared. those of the type just described ; but they shed the emooth brancbes,bearing, ordinarily, tolerably la.rge thorns, a little 

There are two types of the phylloxera, one termed the gal .  skin, and acquire raised warts or tubercles. After this they arched at ths joints or articula.tions; and the leaves are sm all­
llEcola, which lives in galls on the leavell : the other, or ra- appear in two principal forms; one, e f g, Fig. 4, is of a more er than those of the gigantic speciep, b eing rounded at the 
dicicola, in swellings of the roots. In Fig. 1 is shown the dingy greenish yellow, with more s wollen fore body and base, lance-shaped, tapering to a point, and a little d owny. 

Fig. 1. tapering abdomen. In the same illustration, b is the larva, 
hibernating ; n the roots of the vine; c d  the antennre and leg of 
larva, and h the granulations of the skin. The second or more 
oval form eventually develops wings. In Fig.  3, a is a heal. 
tby root ; b, one on which the lice are working ;  c a aeserted 
and d ecay ing root; d shows how the parasites are found on 
larger roots ; e is a female pupa (dorsal view), and j, ventral 
view ; g and h are similar views of winged female ; j, side 
view of wingless female, and i the antennre ; and k shows 
how the puncture of tke lice causes the larger roo�s to rot. 

underside of a leaf covered with the galls. On opening one 
of the latter (see d, Fig. 2) the mother louse is found at work, 
surrounding herself with pale yellow eggs. She is about 0'04 
inch long, spherical in shape, and of a dull orange color. 
When six or eight days old, the eggs hatch into little o v al 
hexopod beings, which differ from their mother in being of 

Fig. 2. 

a brighter yellow, and having more perfect legs and anten· 
nlll. These iSlue from the gall, seatter over the vine, and, 
on reaching the tender terminal leaves, begin to pump up 
and to appropriate the sap. In a few diYS the gall is formed, 
and the lOUie, also growing, begins . parthenogenic mater. 

As to the best means of coping with the a iseasE', Pro­
fessor Riley suggests grafting the more susceptible vices 
on the roots of the more resistant varieties. The South­
ern fox (vulpina) is the only species exempt from both leaf 
and root lice, but this does not flourish above latitude 35°. 
The same authority recommends a bath of weak lye or strong 
soap suds before planting the young ones, as the beRt safe­
guard. A thorough sprinkling of the ground with lime, 
ashes, su lphur, I!alt, or similar substances destructive to in­
sect life, in from July till fall, will also have a beneficial ef­
fect. Planting the vines in a soil mixed with sand and soot 
is also advised. The natural enemies of the phylloxera are 
the thrips, the lace win g  fly, the lady bird, the synphus fly, 
and the phylloxera 'mite. Fig. 5 reprellents the last men· 
tionEd. The leaf lice, it seems, may be controlled by care 
in destroying the first galls and in pruning and destroying 
the terminal growths of infested vines later in the season. 
The root lice are. not so easily reached, and it is for II. direct 
remedy for these that the larga French reward is offered. 

The only known and certain cure is submersion for 25 or 
30 dsys, in September and O ctober, or 40 or 50 days in win­
ter. Temporary irrigation will not answer. Carbolic acid, 
oil of cade, arlleniouB acid, sulphide o f  calcium, sulphide of 
w.rcury, and arsenate of potash, will all kill the insect when 
brought in direct contact ; but this, in field practice, cannot 
be done, or else a strong enough solution cannot be used 
without injuring the vine. A thorough mixing of the soil 
with ca.rbolic powder has given good results. Bisulphide of 
carbon, upon which extensive experimentll have been made 
by a special French commission, proves to be costly and la­
borious in applica�ion : while there is great difficulty In its 
reachin g  and killing all the lice wilhou, injuring the vine. 
Ballid es, it ill dangerous to use. its vapor being extremely vo­
latile and explosive. The application of fertilizers intended 
to in vigcrate the vine, and, at the same time, injure 1 he lice, 
has b een productive of good. Especially has thill been the 
case with fertUizers rich in potassic salts and nitrogenous 
compounds, such all urine. Sulphuret of potasaium dis· 

Fig. 4. 

There Is another speciel! of bamboo which it is proposed to 
cultivate in Egypt. It attains a hight of 16 or 20 feet, pro­
duces enormous clusters of canes, about the size of the fin­
ger, and makes excellent props for use in horticulture. A 
plant of two or three years' growth will furnish a hundred 
stalks, forming a cluster of val!t size. This species is the 
bambusa eduli8, so called from the fact that its young shoots 
ale edible, and hi Chinn. regarded as very nourishing. 

There is still another species of bamboo to which the at· 
tention of the cultivators in Egypt is called . It is tb e black 
bamboo (bambusa nigra). It is distinguished principally by 

Fig. 5. 

its slend er branches, which are o f  a fine black color, and 
from which canes are manufactured extensively for bxporta. 
tion. Pens are made from the smaller steml!, which are 
commonly used for writing in Egypt. 
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Static Inductlon Produced by Mean8 of" Ruhmkorft"8 

ColI. 

The a.uthor finds that if the current of a battery, alternate. 
ly interrupted and re established, is made to pass through the 
thick wire of a Rubmkorff's coil, two induced currents in 
contrary directions appear in the fine wire, and for a certain 
explosible distance there seems to be only one current pro · 
duced. This current is direct, and the sparks given by it 
b ave quite tbe appeal'8.nce of sparks of static electricity. 
Reciprocally, if '" series of sparks of st&.tic electricity are 
passed through the fine wire, we receive in tbe thick wire 

J titutifit !mnitau. 
Intere8tlnc Experlment8 upon the Suapenal.n or 

Clay In Water. 

In a paper read before the Royal Physical Society, Edin. 
burgh, by William Durham, F. R S. E. , he says : " It has been 
long known that pure water has the power of holding clay in 
suspension for an indefinite time, and also that salts of lime 
when ad ded, even in small quantity, to water, destroy this 
power. I bave made a considerable number of experiments 
on this subject, and the results appear to me extremely inter­
esting. 

The power which water possesses of sustaining clay is 

EMERSON'S D I AMOND HOLDERS, AS INSERTED IN CIRCULAR SAWS. See page 159.) 

current8 quite analogous to those given by the battery. On 
examining these currents by meaDS of a voltameter, there 
appears to be merely one current in an inverse direction.­
ilf. E. Bicltat. 

------------4.H'.� • •• __________ __ 
Leaf and Flo,ver Imprea810n8. 

Oil a piece of white paper on one side ; hold the side that 
is oiled over a lamp or pine knot s moke till quite black ; 
place the lear on the black lIurface, as the veins and fibers of 
the leaves show plainer on the under part ; now press it on 
all parts of the leaf with the fingers ; then take up the leaf 
and put the black oiled sides on the page of a book (made for 
leaf impreEsiom) with an extra piece of nice paper on the top 
to prevent smutting the opposite page ; press it a few mo­
mtlnts ; then remove the greAn leaf, and the impression will 
be left on the page as beautiful as an engraving. Flowers 
of �ingle corolla can be pressed in like manner. Many of the 
geranium leaves make beautiful impressions. The impres­
sion book can b� m ade etill more interesting by giving batan 
ieal classifications of each leaf and flower. 

-----------4 ..... '.� . •• __________ _ 

I M PROVED VERTICAL PLANING MACHINE. 

Vertical planing machines are now becoming pretty gene­
ral in engineering workshops of tbe first class. Tbe Chi­
nese Government have lately es­
tablished arsenals and dockyards 
on the European system at sev­
eral of their principal portp, and 
among the tools sent out from 
this country by Messrs. John 
Bourne & Co. , to furnish theBe 
I'stabl iebments, there is a type 
of  vertical planing m achine 
which offers several features of 
advantage. Ol this machine '!Ve 
give an illustration, for which 
we are indebted to The Engi-
necr. 

DIAMOl'<l D HOLDER FOR STRAIGHT SAWS. 

gradually destroyed by the addition of an acid or salt. For 
example, by stirring the j &r of water with a glass rod slight. 
ly wet on the point with sulphuric acid, the power of sustain­
ing clay was considerably diminished ; by adding one drop of 
acid it was still further diminished, while with two drops 
the power seemed completely destroyed, as the water cleared 
rapidly. 

In solutions of sulphuric acid and sodium chloride of vary­
ing strengths, the greater part of the clay sank to the bottom 

opaque for three days, while water only was seen throngh in 
about a dal and a half 

In solutions of sodinm carbonate of varying strengths (and 
most probably in all alkaline solutions), the greater part of the 
clay sunk to the bottom, and the liquid cleared in the in. 
verse order of the specific gravities of the solutions, so that the 
densest liquid settled and cleared first. 

Water whose power of sustaining clay had been destroyed 
by an acid had this power restored, in great measure, to it by 
the addition of any of the alkalies. 

On substituting finely powdered white silica for clay, tbe 

fig 3 

E 

DI AMOND H0LDER AND DIAMOND. 

same general results wtre obtained , but in a much modified 
form as to the time of clearing, the silica settling much more 
rapidly in every case than the clay. 

These remarkably contrasted actions of acids and alkalies 
have not been noticed before, so far as I know, and, besides 
being of much scientific interest, may be of practical import. 
ance. I have not been able as yet to d iscover the cause of 
these phenomena, but it appears to me extremely probable 
tbat the clay, in falling through the water, generates, by 
friction, electricity ; and as water Is a bad conductor, the 
difference in potential between the clay and the water con­
tinues for some time, hence they are mntually attl'8.cted ; but, 
when acid or salt is added, the liquid becomes a good con­
ductor, the potentials are equalized, and the clay falls. With 
the alkali, on the other hand, although the liquid does be­
come a better conductor, it at the same time becomes a better 
generator of electricity ; and it is only when, by adding a 
considerable quantity of alkali, the conducting exceeds the 
generating power that the potentials are equalized and the 
clay falls. I hope to be able shortly to put this idea to the 
test of experiment. " 

• ••• •  
Dealing w ith Workmen. 

In a recent address to the British Association of Gas Man­
agers, Mr. Geo. T. I.i.vesey, the 
president, made the following 
observations, which apply not 
only to gas men, but to workmen 
of every class and profession : 

Upon a planed base of caet 
i ron formed with grooves fitted 
with T headed boIts, for the at­
tachment of the object to be 
operated upon, two strollg stand­
ards are erected which carry 
planed cross pieces at tbe top 
and bottom, along : which is 
drawn, by means of screws, a 
great upright bar, which carries 
the cutting tool. The tool holder 
with the tool, or, if desired , three 
tools, is made to travel up and 
down upon tbe vertical bar by 
means of a �crew-shown in the 
engraving-and after each cut 
the vert ical bar is d rawn fide­
ways by the top and bottom 
Bcrews through a suitable dis­
tance, wheleby an action re­
sembling that of an ord inary 
planir: g machine is maintained, 
except tbat the cut is v ertical. 
The foundations in many parts 
of  China being precariou8, tbe 
tool is so constructed as to be 
independent of walls or build­
ings. The vertical travel is 12 
feet, and tbe horizontal 16 feet. V.ER'rICAL PLANING MACHINE FOR THE CHINESE GOVERNMINT. 

"A fource of great anxitlty has 
been, and is still, the difficulty 
of dealing efficiently with their 
wOlkmen. Undoubtedly the ad­
vance of wages so universally 
applied for, or expected, has been 
founded on circumstances that 
must be admitted in many cues 
to be a justification for the 
claim. When such grounds exist 
for an advance, I hold it to be 
to the interest of the manager. as 
well as his duty, to be tb e first 
to move in the matter, for I have 
found that men in regular can· 
stant employ, being generally 
steady, honest workmen, do not 
often make a request for an it -
crEase unless they have fair rea · 
sons for doing so, and it is a 
mistake to wait until they make 
the application. I have felt, 
when this has been the case on 
the part of a good servant, that 
I bad done him an inj ustice in 
not giving him the advance un­
solicited. I would further say, 
" Do not pnt a man off with ex­
cuses. Conaider the matter at 
on!:e, and give him an answer. 
If he is already sufficiently paid, 
tell bim so ; but, if not, remem­
ber tbat ' he gives twice .who 
gives qnickly' ; and from that 
day let the extra pa.y be grant­
ed." SCI small a sum as 3d. or 
6 :1.  a day may make all the dif. 
ference between a contented and 

The cutting tool travels up at twice the speed tbat it travels 
down, and ,  as will be seen by a reference to the engraving, 
the design is one wbich combines strength with simplicity. 
The base plate is formed in two parts bolted together later­
ally for facility of shipment. Only about one third of its 
depth is shown above the floor. At the back of the machine 
there is a pit about 3 feet deep in which the attendant 8tands 
""hen the machine is at work. 

of the J ILl, and the liquid became clear in the order of the 
specific gravities of the solutions, so that the densest liquid 
settled and cleared last. This effect was more decided in the 
acid than in the salt solutions. 

The power which water possesses of sustaining clay in 
suspension is gradually increased by the addition of small 
quantities of the alkalies, or their carboJ).ates, and lime. Thus 
water having 3 grains of sodium carbonate in it was quite 

a discontented workman ; while the one may be worth, in the 
value of the work done, twice or four times that amount 
more than the other. 

It is all very well to say that the price of labor, like that 
of coal or iron, is regulated by the inexol'8.ble law of supply 
and demand ; but this law, though perfect in itll application 
to the purchase of materials, haa only a partial application 
where a man's labor is concerned.' 
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PRACTICAL MECHANISM. 

NUHBER VIII. 

BY JOSHUA BOBK. 

VISB WORK-TOOLS FOR SCRAPING SURJ'ACES. 

Surfaces requiriDg to be very true may be g3t up with the 
scraper, the best form of which is that shown in the follow­
ilIg illultration , the point , a, being the cutting edge. It is 

/ /.1 '  j---�-=====:J�= 
(J 

- IlIi ! lqil < '  

a 
e8A liable to j ar and mo� re .. dily sLarpened than any other. 
For use on wrought iron,  the cutting edge should be kept 
moistened ,  or it will tear the me tal instead of cutting it 
clelLnly. All surfaces inten ded to be scraped should first be 
file d as true as po�sible with a smooth file, care being exer­
cised to use a file that is evenly curved ill its length and 
slightly rounding in itB breadth. After the 8urfac!l has been 
scraped once or t wice, a well worn , dead smooth file may be 
passed over it, which will rub down the highest spots of the 
�craper marks and greatly as�ist the operation of scraping. 
Scraping sho uld be executed in small squares, the marks of 
one E q uare being at a right angle to the marks 01. the nex t ;  
then , after the s urface pl.ne has b een applied , repeat the ope­
ration of scraping in squarep , but let the maIks cross those 
of the previous scrapi n g_ The face of the surface must be 
wiped off very clean bMore the s urflLce plate is applied , or 
the s ur faces of both the plate and the work will become 
scratched. The face of the plat e may be moi�tened by the 
ap plicat ion of a barely perceptible coat of Venetian red , 
mixed wit ':l lubric �ting oil , rubbed on by the palm of tbe 
band , to operate as markin g to denote the high spot8. In 

applying the surface plate, move it both ways on the work, 
and reverse it endwise occasionally. If the work is light, it 
may be taken from tbe vise an<:l. laid upon the plate ;  but 
much pressure. need not be placed upon the work , or it will 
spring to suit the surface of the plate, and thus appear to be 
true when it is not so. Small surfaces should be rubbed on 
the outer parts of the surface of the ph.te , by which means 
the wear on the surface plate will be kept more eq ual. 

FITTING CONNECTING RODS. 

ThA planing work on a connecting rod being complete, the 
tint thing for the fitter to do is to mark off the key ways,the 
bolt holes (i f there are any), the b ole8 for tbe set screws, 
the oil holes, etc. , so as to have the drilling completed before 
the 8traps or rod ends are filed up, because d rills leave a 
burr where they come through the metal , and because the 
clam ps, wbich hold the work while it is being drilled , are 
ILpt to leave marks upon it. The holes 8houl d then be tapped ,  
when the rod will be ready for the file. The taces of 
the roll whereon the straps fit should then b� surfaced with 
a surface plate, and made quite square with the broad face8 
of the rod , parallel crosswise with each other, and a little 
taper with each other in the length. The strap should be 
made narrower between its j aws than the width of the rod 
end, so as to require to spring open when placed upon the 
rod end if the brasses are not in their places. The inside 
faee8 of  the j !l.ws of the strap must be made quite pquare 
with the side faces, so that, when the strap is placed upon 
th!' rod end . the latter faces of the strap will not spring out 
true with the broad faces of the rod end. The rod end must 
have a light coating of marking rubbed over it, and the strap 
moved b!l.cK and forth on it, 80 th at the rod end serves as a 
gage and Burfacing blo ck to the Iltrap. 

I f, when the strap is on its place . its side face8 are uneven 
with tbe side faces of the rod end, as shown in Fig. G (which 

B 

is a Aectional view of a strap and rod end , a 
being th e rod end, and B B the j aw8 of tbe 
strap), either one or both of the inside side 
faces of the strap require filing in the d irec­
tion denoted by the dotted lines, because it is 
only in consequence of the in�ide faces not 
be i ng square with the outside faces that this 
twist occurs. Tbe key ways in the stra p and 
rod end sb ould be filed out together, that Is, 
whil e the Etrap i� on its p lace and secured by 
being clam ped or bolted. If the strap is one 
held to the rod by a gib and key, the width, 
from the end of the rod to the crown of the 
strap when it is placed in posit ion to cut or file 
out the key way, bbouH. be that of the extreme 
width of the brae ses when the j oint of the 

brasses Is close,less the amount of taper tbere is on the key. 
The key way should tben b e filed out parallel,both in its wid th 
ILnd breadth, and surfaced with a surface plate , the breadth 
b pin g eq ul!.l to that of the gib and key together when the head 
of the key is even with the head o f  the gib ; then when the key 
way i8 finished and the strap i8 placed in its intended posi. 
tion on the end of the rod, t he strap will have moved back 
from off the rod end for a distance equal to the amount of 
the taper on the key, fO that there will be the requisite 
amount of d raw on the key way of the strap on the one side 
aDd on tbe key way of the rod on th e other side, while the key 
will at the same time Mme tbrongh the strap to its req uired 
dis tance. The f .. eeB of the rod end, whereon the jaws of the 
strap fit,  having been made (as directed) a little t aper, Rnd 
the strap allo wed (as described) a li ttle spring, the rod end 
will enter the strap so mewhat easily , and tighten as it passe8 
up tbe strap, eo tbat, when quite up. the strap will fit a little 
tighter than it is intended ,  whlln finished, to dd. When the 

strap is fitted and keyed to the rod, a light cut should be 
taken off the faces of the rod and strap while they are to­
gether, the bolt8 of a bolt rod being sufficient to hold the 
strap for that purpose ; but in the case of a gib and key, a 
piece of wood should be placed between the rod end and the 
cro wn of the strap, that is, in the space intended to be filled 
by the brasses, and the wood keyed up so as to lock the 
strap on the rod while the faces of the rod and strap are 
planed. This being complete,the strap is ready to receive the 
brasse8. The bottom of back brass mU8t be made to a tight 
fit, so a8 to spring tbe strap open sufficiently to make it .fit the 
the rod end as easily as required ; thus both the bras8 
and the 8trap will be closely fitted. The top brass must 
be fitted to the strap while the bottom brass is in its place in 
the strap, and m a.st be made to fit the strap without being so 
tight as to spring it open. The corners of both brasses 
where they fit tbe corners of the strap 8hould be eased away 
with the edge of a half round file, so that they will not de­
stroy tbe corners of the strap (when the brasses are being 
driven in and out to fit), which would make the strap appear 
to be a bad fit on tke rod. 

While fitting the top brass, it is necessary to try the strap 
on the rod end (the brasses being in their places) at intervals, 
so as not to take any more off the top brass than i8 necessary 
to let the strap fit the rod end. As a guide, when fitting the 
brasses to t.he strap, the callipers may be set to Ute width of 
the rod end where the strap fits, and applied to the strap 
when the brasses are driven in to fit. The gib and key must, 
when placed together ed ge ways, be quite parallel in their total 
breadth, �o that they will fit properly against each other and 
against the key way in the rod end and the strap. When set 
ting the gage for the size to which the bras8es are to be 
planed, place the strap on the rod end to get the correct 
8ize, for the strap is narrower (between its j aws) when it is 
off than when it is on the rod, because of the spring. In 
bedding the back brass to the strap,let it bear the hardest, if 
anything, upon the crown, for if the bevels of the brass 
Ihould keep the crown from bedding, the strap would spring 
away from the rod end, in spite of the gib (or the bolts, if 
there are any), when the key is driven home, as illustrated in 
Fig. 35. 
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If the back bra8s does not bed down upon the crown, a, of 
the strap, the latter will spring away from the block end of 
the rod and from the brasses on the sides, and will assume 
the shape denoted by the dotted lines. Should the top brass 
not bed properly against the rod end, the trap will spring as 
described in Fig. 86. 

The dotted line, a, is the back of the brass . 
supposed to bed improperly against the rod 
end , as shown ; the dotted lines, B B, denote 
the manner in whioh the strap would, in con­
sequence, spring away from the rod end when 
the key was driven home. If the brasses fail 
to fit properly against the rod end or strap, in 
tbe direction of the breadth of the strap, it 
will sprin g out of line, as described in Fig. 37, 
which is a sectional view of a connecting rod 
end, C is the strap, D is the rod end, and B B 
are the brasses, the top one of whicb, if it did 
not fit square against tile rod eud (but o� one 
side on ly), as represented by the \ line a, would 
spring the strap out of true with the rod end, in 
the direction of the dotted lines_ The strap is, 
by reason of its shape, very susceptiple to 

spring ;  and unless the brasses , or even the gib and key, are 
q uite square and fit well ,  it is certain to spring out of true. 
The brasses should be a fit on the journal when they are 
" brass and brass," that is, the j oint o� the two brasses close 
together, so as to take the pressure of the key, which thu8 
locks the strap and brasses to the rod end, and prevents 
them from moving, or working, as it is called, when the 
rod is in action ; especially is this necessary in straps having 
a gih and key to hold them to their places , because, if the 
joint of the brasses is not close, the key cannot be driven 
home tightly, and hence there is nothing to leck the strap 
firmly to its place_ If, however, the Iltrap is held to its 
place by bolts, it il not 80 imperative to keep the j oint of the 
brasses close together, although it is far preferable to do so, 
especially in the C&S!I of fast· running ' engines, not only on 
account of the assistance lent by the key to hold the strap 
firmly, but also because it holds the brasses firmly, and the 
key cannot bind the brasses too tightly to the journal, even 
though the key be driveD. tightly home, 80 M to assist the 
Bet Bcrew in preventing it from slacking back. 

The bras8e8 should be lett a little too tight in the strap 
before boring, because they invariably shrink or go in a little 
sideways from being bored, as do all brasses, large or sman, 
even if bored before any other work ha� been done on them. 

[SEPTEMBER 1 2, 1 8 74. 
For driving the brasses in and out of the strap to fit them , 

use a piece of hard wood to 8trike on so a8 not to stretch 
the skin of the brass and alter its form, as will be exph.ined 
in future remarks on penin�. 

The brasses should be of equal thickness from the face 
forming the j oint to the back of tbe brass , 80 that the j oint 
will be in the center of the bore of the brasses. The respec­
tive faces forming the j oint should be quite �quare with both 
the faces and side8 of the brass, so that they will not s pring 
the strap when they are key ed up, and BO tbat, wben the 
brasses are let together in consequence of the bore having 
worn, tbe faces may be kept square, and thus be kno wn to 
fit properly together without having to put them together in 
the rod and on the j ournal to try them, which would entail a 
good deal o! unnecessary labor. 

To get the length of a connecting rod, place the piston in 
the center of its stroke, and the distance from the center of 
the crosshead pin to the center of the crank shaft is the 
length of the rod from center to center of the brasses. An­
other method is to place the piston at one end of its stroke 
and the crank on its dead center correspond illg to the iame 
end of the stroke, and the distance from the center of the 
crosshead pin to the center of the crank pin is the length of 
the rod. 

To ascertain when the crank of a horl:mntal en gine is upon 
its exact dead center, strike upon the end face of the crank axle 
or engine shaft a circle true with the sha ft, and of the s "me di­
ameter as the crank p in ; then place a spirit level so that one 
end reats on the crank pin and the other end is even wlth the 
outline of the circle ; and when the spirit level stand8 true, the 
crank will be upon its dead center. 

The length of a connecting rod cannot bs taken if the crank 
is placed in the position k n o wn as full power, because the 
position in which the piston would tben be cannot practi­
cally be definitely ascerta ined ;  for the angle at which ths 
connecting rod stands causes the piston to h ave moved mor" 
or less than half the length of the stroke when t h e  crank 
has moved from a dead center to full po wer, accord in g to 
which end of the cylinder the piston moved fro m. If it was 
the end nearest to the crank,  the piston moved less, if the 
other end, it moved more, than half of its stroke ; so that in 
either case the piston stands nearer the crank than is the 
center of the length of the cylinder wh en the crank is in the 
position referred to. This variation of piston movement to 
crank movement is greater in the case of short connecting 
rod8 than with 10Lg ones. 

To fit a connecting rod to an engine, first rub some mark­
ing on the crank pin . and put the crank pin end of the rod on 
its place, with the brasses in and keyed properly up. The 
other end of the rod, being free . call be placed 80 as to touch 
against the crosshead pin,  when the eye will dete ct if it will 
go into its place without any spring sideways ; if  i t  will do 
so, the rod may be taken off the crank pin, and the brasses, 
if necessary, fitted to the pin suffi ciently to allow each to bellr 
on the crown. But if the rod end will not fall Into tb e 
crosshead j ournal without being sprung sideways, then move 
it clear of the crosshead , placing a sid e  pressure on it in the 
direction in which it wants to go to come fair with the cross· 
head j ournal, and move it back and forth under such �ide 
pressure, which process w ill cause tbe crank pin to mark 
where the connecting rod brasses want filing and scraping to 
bring the rod true, The rod must then be taken off, and the 
brasses eased where the marking and tbe knowledge of which 
way the rod wants to go determine, the rod being placed on 
the crank pin as before, ' and the whole operation repeated 
uutil the rod " leads " true with the crosshead j ournal . The 
cr08shead end of the rod mus t be fitted in like manner to the 
eros shead j ournal until the crank p in end of the rod le ads 
true to the crank pin j ournal. The rod must then be put on 
its place, with both journals keyed up, and , If it can easi ly be 
accomplished, the engine moved backwarCi 8 and forward s, the 
brasses being then taken out and bedded , when the rod will 
be fitted comp18te. A connectin g rod which has both straps 
held by gibs and keys gets shorter from center to center of 
the bore of the brasses M it wears , and tbat to half of the 
amount of the wear. This is, however, generally rectified by 
lining up the brasses-that is,  placing pieces o f  metal behind 
them (they may be fastened to the brasses if it ill desirable)­
which pieces are made of the required tbickness to r'lplace 
the amount of the wear of the braE ses . 

A connecting rod whose cross head end has a strap with a 
gib and key, or, what is better, two gibo and a key, to hold 
it, the crank pin end having its strllp held by bol ts, and the 
keY,between the bolts and tbe brass ,  would maintain its origi­
nal length, providing the wear on the cross head brasses was 
as great as is the wear on thc crank pin brasses ; but since 
that on the latter is the greatest, the rod wears longer to half 
the amount of the difference of the wear bet ween the crOSB­
head and crank pin j ournals. If both the s traps of a rod are 
held by bolts, the key of one end being between the bra�ses 
and the main body of the rod, and the key of the other end 
between the brasses and the crown of tbe strap. it would 
maintain its original length if the wear on both end8 was 
equal ; but this not being so, it wears longer, a8 above stated. 
When marking off the end of the rod (that is, the circle on 
the brasses to set them by for boring), or when tIamme-ling 
a rod to try its length, Iltand it on its edge ; bec!l.use if it rest. 
on its broad face the rod will deflect. and appear to be shoner 
than it is ; this is especially liable to occur in coupling or side 
rods, whieh are generally longer and slighter in body than 
connecting rodl!. 

The oll hole of a strap for eitber a connecting or side rod 
should bs in the exact center of the space intended to be 
filled. by the brasses. It will thus be central with the j oint 
of the brasses , and from cen�r to center of thfl oil holes, anfi 
wUl, therefore, represent the- propar length of the rod 

© 1874 SCIENTIFIC AMERICAN, INC



SEPTEMBER 1 2, 1 874.] 
e::::===-: . __ _ 

WheD, th&refore, the braises of a rod end whol!e strap is 
held by a gib and key, have worn so ihat the key is let down 
tie brasses must be lined up to bring the key back to its 
original p osition, the ba ck brass being lined up so that its 
j oint bce comea even to the center of the oil hole, and th8 
o�her brass being lined up suffi ciently to bring the key back 
to its ori ginal position ; then the rod is Bure to be its proper 
length. But if the strap is held by the bolts (in which case 
it does not move when the brasses are let together and the 
key further througb), lining the back brass up to the center 
of the oil bole at once ensures the rod bein g of its correct 
lengtb, without any reference as to wbat thickness of liner 
is put on the other braas, or how far the key may come 
through. In 8ither case it will be observed that the center 
of the oil hole, when placed as described, forms a gage to 
keep the rod its proper length. To ascertain what thickness 
of liner is required for tbe brass back, place it in its place in 
the strap, and scribe a line (on the insid e of the strap) even 
with the joint face of the brass ; then mark a line across the 
strap so that the l ine will intersect the center of the oil bole, 
and the distan ce between the two lines will be the requisite 
thickness of l iner. 

To find the thickness of ltner necessary to the other brass, 
put tbe strap in its place with both brasses In, and the back 
one lined up ; then key the b rasses up, and pcribe a line on 
the key at i ts n arrowest end ,  even with the face of the strap ; 
then the diffe1ence between the width of the key (on thll taper 
face) at the l ine (which is the distance it  does come through). 
and the wid th of the kfy at or near the narrow end (that is 
to say, the distance it ought to come through) is the thick­
ness of l iner req ulred. 

QI;arrtSPoUdtute. 

Car Ven tilation .  

To the Editor of the &ientifie AmeriMn: 
If the p ublic generally knew how soon the air in' a railroad 

Cllr is spoiled and vitiat,e d .  there would probably be more 
z eal in searching for a remedy of the evil ; bnt comparatively 
few kn o w  i t ,  and only those who make the subj ect a particu­
lar study. 

Pure air, so called , contains 4 parts o f  clI.rbonic acid gas in 
10.000 ; and a large p l!.ps�nger car contains about 4,100 cubic 
feet of floating atmospheric air. If pure, it should not con· 
tain more than 1 ·00 cubic feet of carbonic acid gas. A man 
exhales 18 cubic inches o f  carbonic acid gas in a minute. If 
we suppose that there are 50 passengers in a car, they would 
"xhale !JOO cubic inches in a minutp, or 5 ·2 1  cubi c feet in 10 
min utes, which is  at the rate of 12 '5.'5 p arts in 10,000 ; so that 
in 20 min utes tbe ai r is vitiated at the ratio of 25' 1 0  parts in 
10,000. T wenty- five pllssengers would need 40 minutes t o  
come to  the same result. This is from the impurities from 
found lun gs. Take into consideration the breath from dis­
eased lungs, and uncleanness of person and clothes, and the 
case will bfl sti ll m ore d esperate. For tbis there is only ont' 
remedy : The air must be continually renew�d. The question 
only is, how ? 

What is called natural ventilation is the flow of air caused 
by difference of tem perature and weight. Where the tem 
persture Is equal .  or nearly so, in and outside, there is ' little 
or no motion of th'l air. The displacement will increase with 
the difference in temperature. S u p pose the pxternal temper. 
ature to be 32', and the intprnll.l 02° ,  a difference of 30· : the 
hlght of a ctl.r frOill floor to ceiling '3 ·5 feet, and the opening 
for the discharge of air 2 ·25 square feet, or 1 ·5 feet square in 
alL We wl'uld t.hen have : Difference of temperature, 
30° x 0 '002036 (coefficient of expansion) x 8 '5(hight of cllr) = 
0·5 1918 in ehes differen ce in hight of the pressing column. The 
Ilmount of air displaced in a !econd is ascertained by tbe for­
mula for falllng bodies, which, in our case, would give 

2 '  VO '5 i9 18  x 15·6 
x 2 .25=2 .54 cubic feet. The amount 

4 
really displaced is t 1:he theoretical relult. In a minute. 152 
�ubic feet are driven out ; and as tbe car conte.ins 4,100 cubic 
leet, it will be Y-N =27 minutes before the air in the car 
�8n be renewed, wben the atmosphere is at freezing point 
,utside and moderately waml within, keeping, in all, 2 ·2fj 
quare feet continually open ; but with a difference of tem · 
prature of only 15° , it would require 54 minutes to renew 
'I.e amount of air which is vitiated in 10 to 20 minutes. It 
' very d oubtful , however, if ever, in tbe most approved pas­
,nger cars, so large an area is always kept open. In winter 
would soon reduce the temperature to below the comforta· 
e point, and most of the passengers wonld protest, prefer­
Jg even a bad atmosphere to a chilling draft. In snmmer, 
r fear of suffocation , all windows must be kept open ; and, 
course, dust, smoke, and cinders c&nnot be kept out. Air 

Iy be forced in by funnel-shape d  tubes provided the wind 
'ws in the right direction), but with it d ust and smoke 
11 come in. 
Ye eee that natural ventilation will not fully anllwer the 
·po�e ; and aU the nellt and ingeniously arranA'ed �o·called 
tilators, in the friezs and skylight, are more ornamental 
n meful. There seeme to be no other way to solve the 
stion but the application of mechanical meanll, such as 
I or blowers driven by lIome power, to exhaust the foul 
sup ply tbe fresh air. Tbe exhaustion should be near 
top In summer, and at the bottom d urin g  winter. If the 
sr be given . tbi8 can easily be done ; and any plan for 
-ibution ,  warming, or cooling can be combined with it. 

• te • •  
(JonatructlDj[ HammoCh Telescope .. 

\6 Editor of tM &i6nttjic .American : 

s. 

3In,; .i n  YOll:r widely circulated paper that a project 18 
tained In America of constructing a gigantic aatroD O-

)' ritufifit �mmtau. 
mlcal telescope, and 11.8 various mel hods have besn prop oiled 
for c&rrying out that undertaking, I send you an account of 
a mercurial reflecting telescope (invented by me and exhibi · 
ted before the New Zealand Institutp) . published in the 
.. Transactions " of that Institute, Vol. V. , p. 1 1 9 : whereby 
advantage is taken of the parabolic figure assumed by liquids 
rotating in tbe plane of the horizon ; so that obj ects at the 
zenith and a few degrees distant therefrom can be magnified 
by eyepieces iu the ordinary manner. A zone of the hea· 
veDS,  a certain number of degrees in hreadth, can thus be 
examined, the sweep of tbe telescops in right a�cension 
being made by the earth's rotation. For viewing obj ects not 
near the zenith, a large plane refiector of silvered glass is 
used , which first receives the rays from the object, and then 
refiects them vertic!l.lly downwards on to the mercurial s pe­
culum, which speCUlum then collecta the rays and refle cts 
them convergently up wards through an aperture formed in 
the plane refiector. In the publication (which I inclose) the 
theory is fully explained, togetber with a contrivance for 
causing the plane mirror to be alwaYII at the proper inclina­
tion , whenever the finder is directed to the object. 

In the accompanying figure, showing the vertical section 

of the telescope and observatory, the speculum cup contain· 
ing tbe mercury is attached to the top of a long, hollow, 
conical axis, and a thiD, hollow metal fioat Is atta.ched to the 
bottom of the axis. Thi s flollt revclves in a vessel of liquid,  
and thill ilquid is  rotated by conducting it tangentially into 
the vessel at itll circumference, at the parts,  0 0, while its 
outlet Is cl ose to the bottom of the axis ; a spiral motion is 
thull imparted to the liquid. The lIize of the float ie so ad· 
jUlted that it displaces nearly as much of the liq aid as cor· 
responds to the weight of the speculum. There is then but 
little weIght upon the pivot supporting the axis, which is 
inserted in solid masonry. 

Three curved pillars of IItone, two of which are seen in the 
figure. form supports for three levers for leveling the specu­
lum. These levers have a slow motion ,  communicated to 
them by lICl'ews fix�d near the long end of the levers ; and 
when properly adj usted, the short end s of these levers have 
cont9.ct with, b llt exert no pressure on, the axis. By this ar­

rangement, the axis  is secure from any vibration arising fro m  
the gyratory m otion of the liquid round the float. Then , i f  
this liquid i s  supplied from a n  elevated vesllel kept full to 
over flowing, and if 1 he inlets. 0 0, and the outlet be kept 
of a constant size, as gravity is a constant and frlct.ion at 
all parts of the axis nearly a.nnlhilated , therefore its periodic 
revolution is  a constant too. 

This arrangement contains within itsel f a centrifugal pen­
dulum for regulating its velocity, and that without adding 
any other apparatUH to the parts already described ; for let 
ihe vellsel containing the float be eupplied with a slight ex­
ce!s of the liquid, it Is then always full up to itll edge, and, 
wben rotating, its surface il' rendered concave. If, then , 
from any circumstance, the revolution becomell accelerated, 
the liquid becomell still more concave, and consequently ex· 
erts le8s buoyant po wer upon the float ; this leads to extra 
friction on the bottom pivot, which tend!! to retard the velo· 
city. 

A cylindrical wall of masonry surround II the flpeculum, 
formlDg at the same time tbe tube of the telescope and also 
the observatory. '{'he top of this wall supports a rotating 
dome with suitable openings, and attaohed to and rotating 
with this do mil is a large plane mirror of gla�. Bilvered oa itB 

anterior Burlace and optically telted in livery palt, while 
constructed by a n avel method. 

The axie on which this mirror move. vertically Ie lupported 
in a similar ma15ner to the axis of a t nnsit circle, and eimi­
lar vertical grad uated circles can be attached thereto ; and If 
the dome is made to revolve on a gr&duated horizontal cir­
cle, we �hall have a symmetrical arrangement for an altitude 
and azimuth instrument on a large scale. ExterIor to the 
wall supporting the plane mirror, and entirely unconnected 
therewith, is another circular wall, and it is this outer wall 
that Bupports the floorl', through apertures in the interior 
wall somewbat larger than the Ilupports ; so tbat any move­
ment of the observer will not vibrate the telescope. The 
steps up the obsH vatory are in the space between the walls 
and are attached to the outer wall only. 

The symmetry of the horizontal speculum prflcludes any 
dangAr either of deflection by its weight or of irregular ex­
pansion arising from increase of  temperature ; for it po ssess­
es the Ilame shape and weight in whatever position it i s  
turned ; it i s ,  in fact, self-compensating. 

The speculum admits of being beveled with extreme pre­
ci�ion by an o ptical contrivance whirh cm also be  applied to 
test the fig ure of the plane m irrJr In all its parts, w hile be-
ing construded HENRY SKEY. 

D unedin Obs"rvatory, O ' ngo New Z ealand. 
. ,_1 . 

Hardening and '.l'einperilll' Too .... 

To the Editor of t.M &ientific American: 
In reply to the last two communications of Mr. Hawkins 

upon the auove subject, I have to say : 
1. An experience o f  twenty y ears of workshop practice, 

here and in E urope, under the most favorable conditions, 
ha.s proved conclusively to me that, by temperin g t aps, 
reamers, etc. , in a tube " moderately heated, ·' by p�rlOlming 
the operation " slowly ," and by tew pering them to a 
" brown color, " I could obtain a better tool than by the Band 
bath, or than by any other metbod of temyering at present 
practiced in our workshops. What difference there would 
be in the temper (tbe c,lor being the same) if  more ra pidi ty, 
or some other cbanged conditicns of tempering, were em­
ployed, I bave no need to discuss. 

2. My given method s for taps, diell, reamen, etc. , deter­
mine both the elel.llents of time and access of the air ; fo r I 
say that the tube must be " beated." by which the workman 
undentands " he ated to a red. " I then eay that " care 
should be taken not to make the tube too hot, for the more 
slowly a tool is lowered , the more even the te mper will be. "  
I think that, i f  theee instructions are follo wed ,  there is not 
m uch option as to time, since the tem pering cannot be b as .  
tened , a n d  can only b e  del&y ed by intention ally h oldin g i t  
out from the tube ; by t h e  term " slowly ," I m e a n  as 81o wly­
as it  can well be performed witbout p urpoeed de:ay. If the 
tube is merely " heated," the operator cannot go wrong. 

3. In the tube process ginn by me, there is a current of air 
continually passing the steel being tempered , and it receives 
at the same time its heat equal ly all around .  No other pre­
vailing shop practice gives 50 free access to the air, and � uch 
evenness of beat at the same time. In the case of dies, cy 
plan, as given by me, s urrounds all but one face with air, 
and turns them over and over, that all partl! may have equal 
access to both th e air and the heat. Here again my condi­
tions regulate themselves for the given purposes. 

4 As to the oxide question , my reason for declinIng to 
discuss i t  was that I thou ght it Fable to divert attention to 
matters not germane to work shop pmct ice ; and J. T. N. , in 
disputing or q uestioning with Mr. Hawkinl whetber tbe 
colors produced in tempniD g- are films of oxide, or ef car­
bonization (as clilimed by Nobill, wbo givell an excellent 
reason for his conclusions), proves the correctness of my 
premiBe8. I have no objection to a discussion of this inter­
esting but dillputed question ; it is of importance, I grant, 
but I c&n go on using my " color thermometer," be it cauled 
by oxidation or carbonization. 

5. It may be that the be�eits I have fOQUd frOJD the 
mtlthods I give arise from the 'Very fact that th&y peunill of 
the proper access of the air, and entall, of tbemeelTe., a suf­
ficiently defined limit of time to insure results, correet in 
themselves and at all times equal ; and thu. they are merely 
proofs of Mr. Hawkins' elements of time and exposnre. I am 
inclined to think this to be the c&se, because the departures 
from the sand ba.th proceps (the most gen'lrally approved 
method), recommended by me, g-ivl', as Mr Hawkins ad vi�es, 
fcee access to the air, and d etermine of themselves the time 
by specifying that, in tempering, the hardened steel be tlub­
j ected to the rays of heated (that Is,  red hot) Iron ; for iron 
" red hot" gives some idea of a certai n . t emperature, whil e 
heated sand,  not b�ing made red hot. may be made of a wide 
range of degrees of heat with nothing to denote it, and may, 
IlS I have before stated, be hotter in one part than in I nother 
in consequence of the unevenness of the fire or of the depth 
of the sand. 

6. I have n over tried tempering under condlt!OIl S wbich 
would give a more free access to the air, nor do I know of 
any method by which more free access to the air and ,  at the 
same time, more even heating of the hardened steel can be 
secured than by the methods I have given : but if Mr. Haw­
kins can suggest any, I shall be happy to test the IRme and 
to report thereon. .JOSHUA ROSE. 

New York city. 

MR. SAMUEL WEBBER, of Manchester, N. H. , req uests us 
to &t&te that the power ordinarily required to card one pound 
of cotten is nlf of a horse power, and not ";(J' al prlntea in 
our article oa his book entitled " Facts on Power," Oll page 
i8 of eur currellt volume. Similarly, the best re sults ill 
cardlnlr cottOIl should be f, to- of a horse power IllStead of n. 
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IM PROVED GAS REGULATOR. 

We give herewith perspective and sectional vIews of a new 
gas regulator, patented through the Scientific American Pa­
tent Agency, May 5, 1874, by Mr. Joseph Adams. The press­
ure of the gas acts on a flexible diaphragm, which is con­
nected with a valve, which opens or closes as the gas is 
turned on or off from the burner or as the pressure varies in 
the street mains. The devices arranged with the diaphragm, 
des;)rlbed below in detail, contribute, it is claimed, to rend er 
the regulator extremely sensitive to differences in the flow. 

The exterior of the invent!on is represented in Fig. 1, and 
from Fig. 2 the interior arrangement will be readily under. 
stood. The circular casing of the regulator 
is of metal, and the parts are joined together 
through the flanges shown. The latter also 
fasten, with a gas· tight joint, the outer edge 
of a flexible annular diaphragm, A, the inner 
edge of which is riveted between the flanges 
of the thin metallic hemispheres which form 
the balloon, B. Upon the top of the latter is 
a rod, upon which are placed weights, C, to 
adapt the governor to the variation of press­
ure for different elevations. The lower hemi.  
sphere opens tbrough a pipe. D, to the supply 
of gas from the meter below, said pipe termi­
nating in a funnel. shaped valve which plays 
in the valve seat, E. The latter is attached to 
the bottom of the ca.se, and is adjustable, so 
as to be lowered to reduce the orifice around 
the valve, and by this means adapt the appa· 
ratus to a low pressure of gas. A movable 
plate, F, is screwed into the upper portion of 
the outer casing, and has in its center a small 
hole for the admission of air to counteract the 
pressure of gas upon the diaphragm. G is a 
conduit for the gas, and H the connection for 
the service pipe. In operation, the valve is 
adjusted to the particular elevation or press­
ure of the locality by means of the weights. 
As the valve, pipe, and diaphrag m  are in a 
state of suspension by reason of the buoyancy 
of the balloon, the pressure on the gas being 
neutralized by the atmospheric air on one side 
and by the weight on the other, the diaphragm 
becomes particularly sensitive to an increased or diminished 
flow . If the pressure be increased, the diaphragm, balloon, 
and valve are raised, and the valve orifices proportionally 
closed ; if diminished , the same portions are depressed by tbe 
air pressure and weight, the orifice opened, and the flow 
augmented. For very low pressures, the weights may be en­
tirely removed and .he valve seat lowered, or both, as reo 
quired. By this delicate arrangement, it is claimed , the 
flow of gas through the burners is made uniform and inde· 
pendent of the pressure from the main and also of the num· 
ber of burners employed at a time. For further pa.rticulars 
address Joseph Adams, 1,025 Market street, Philaielphia., 
Pa. 

• Ie • •  
YOUNGMAN'S IMPROVED SLIDE VALVE . 

The invention herewith illustrated ill an improvement on 
the ordinary D valve, which is designed to overcome the 
difficulties arising" from the expansion of the metal when 
heated by steam. The valve fills up the whole of the spaee 
of the steam chelt Vertically. and, while highly elll.lltic, is 
claimed to be as indestructible &8 the D valve under allY 
speed or pressure. When the steam is shut off, the valve 
cannot cock in the yoke, as it takes no air in through the 

smoke stack, but through the opening in the chest head by 
the sinking of the cap. The oil is received at the Bame 
place. 

Fig. 1 is a transverse vertical section of the valve, A, &I 
located in the chest, B. Fig. 2 is a perspective view show­
ing a portion of the stearn cheat above. Attached to tlae 
valve is a screw bolt, C, which palses through the adjusta­
ble cap, D, Fig. 1, and is secured by the nut shown. At E, 

packing is placed, and at F, a spiral spring. An opening, G, 
Fig. 2, is m ade in the top of the steam chest in order to al­
low the nut to travel the full extent of the movement of the 
valve, and aleo to give access to the nut to USe a wrench 
whenever necessary. 

The pa.ckiDg is kept in place by lugs, H, depending from 
the cap. A gum gasket, we are informed, placed between 
the cap and valve, is all that is necessary on machinery where 
driftiDg cannot occur, consequently metallic packing can be 
dispensed with on steamboats. 

The nut, in connection with the spring, regulates the cap, 
which forms a ground joint in connection with the inside 

ADAMS' I1tIPROVED GAS REGULATOR. 

surface of the steam. chest head, elevati., it and depressing 
it at will. All the upward force falls upon the nut, and not 
upon the cheat head. Between the valve and the cap exists 
a space the full square of the valve, in which the packing is 
placed, condsting of four pieces of brasl, three !ixteenths of 
an inch in thickness and one half inch in width, shaped pre­
cisely like a carpenter's squaTe. These are laid one on top 
of the other so as to break j oint, and also so that, if expan­
sion should take place r.nd shtlve one out of position at the 
point of intersection, the other may take its place. B"tween 
each layer of metallic packing a gum gasket is placed. A 
.pace of about one eighth of an inch exists between the 
cap and the upper layer of packiDg. This form s a !quare of 
packing around the shoulder which occupies the chamber. 
The effect of this is that, when the steam is forced into the 
steam caest, it presses upon the packing inward and down­
ward, inward against ihe shoulder and downward against 
the top of the valve. The packin'l' is subjeet simply to 
pressure ; there is no movement whate1'8r connected with it. 
When the steam is off, and the engine is in motion, the cap 
sinks and rises according to the motion of the piston head 
and the operation of the spring, the shou1der sinking within 
the square of packing without any abIasion whatever. As the 
different parts of the packing are separated one sixteenth of 
an inch, and are brought instantly into place throogh the 
pressure of the steam, it never can become disordered. 

The inventor claims the present device to be superior to a 
flomewhat I!imllar arrangement employed on board of the 
Gre&t Eastern, and mentioned in a reCfD� work by Mr. John 
Bourne. The English invention consists of two rings em· 
bedded in the chest head, between which is a gum gasket. 
This combl».ation is subject to the operation of set screws, 
which keep the parts pressed closely upon the top of the 
valve, thus, we are informed, produciDg much more friction 
than. the device above described. 

The further claims regarding the present invention are, 
that it moves itll weight only, 11 cheap, requires no alteration 
of machinery for its application, and may be very quickly 
,ubstltuted for the D valve. UsiDg it, the engine can be reo 
vel'lled without shutting off steam, and it can be moved 8&si­
ly with one hand when surrounded by pressure. We are 
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also informed that the valve ha.s been successfully tested for 
some time past. It will be placed in locomotives, steamers 
or land engines, and warran ted for Rix mon ths. 

For further particularR, add Iess Jacob Youngman or J. M . 
Bostian, Sunbury, Pa. 

• I •• •  
The Tay Brld::e. 

The firm of H opkins, Gilkes & Co. , of the Tees Side Ir01 
Worke, Middlesbrougb, E D gland , have entered into a con · 

tract with the North British Ra.ilway Company for the com· 
pletion of the great engineering work known as the Tay 

Bridge, near Dundee. This, when fi nished, will be the 10Dg-
est bridge over a rnnning stream in the whole 
world . The total length will be 10,321 feet, 
or nearly two miles, so that it is 1,127 longer 
than the Victoria Bridge, Montreal, which 
is 9,194 feet in length and has hitherto claimed 
the distinction that will henceforth be award­
ed to the Tay Bridge. There are, of couree, 
bridges of consid erably greater length than 
either, although none spanning a tidal river. 
There is, for example, the Ten sas and Mobile 
Bridge, on the Mobile and Montgomery R,U­
way, which is fifteen mUes in lenllth ; but the 
greater part of this bridge is carried over great 
morasses, where the eDgineering and other 
difficulties to be surmounted were not at all 
comparable to those met with in this case ; and 
even after our American cousins have got all 
due credit for the big things they have done 
in this direction, the fact will s till remain that 
the Tay Bridge is, in its way, perhaps the 
most remarkable structure in the world .­
Nel.l!Castle Ohronicle. 

•••• 
INDIA RUBBER SHOES FOR HORSES. 

We can describe the invention illustrated in 
our engraving in no better or more concise 
terms than by stating that it is an india rub­
ber over"hoe for horses. It is made and lined 
in precisely similar mauner to the articles of 
apparel worn by the human race, and, in fact, 
prE sents no points of difference eave in its 
shape and its manufacture of the best quality 

of india rubber. 
It is designed as a substitute for the iron Bhoe, and as a 

means of preventing the many maladies to which horses' 
feet are subject. The inventor infilrms us that horses suf. · 
fering with cracked or contracted hoof, and similar painful 
hurts, are quickly cured by the substitution of the rubber 
covering for the unyielding metal shoe. The elasticity of 
the former allows the hoof to rem\\in in its na.tuul shape 
while protected from abrasion against pavements by the 
heavy rubber sole benEath. 

The device is easily removed from or put on the hoof. and 
hence, while sta.ndwg in the stall or turned out to pasture, 
the horse may be left barefooted. In winter time the cover­
ing serves as a protection against illness due to the common 
practice of mingling sdt with the ice and snow in city 
street!, while the roughened surface of the rubber be­
neath serves to give the animal a foothold in slippery 
weather:' 

As compared with iron shoes, the cost of the rubber ones 
is about one third more. and their weight is Boce forty per 
cent less. Sixteen sizes at-e m&nufactured, so that ac:curate 
fits may be obtained. With reference t� wear, the inventor 
states that the durability, o wing to the fine qua:ity of rub. 

btlr employed, is veIY great. The device has been succe 
ly used for some time past, and, we understand; has rfl 
the endorsement of the New Y ork Society for the P 
tion of Cruelty to Animals. 

For further particulars relative to sale of territory 
purchase of goods, address the inventor, Mr . .Amzl J. 
No. 266 Nesbitt street, Newark, N. J. Patented throll 
Scientific American Patent Agency, July 14, 1874. 
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A BALLOON STEERT.NG DEVICE. but it was not f&r short of it. The .was no great aceuracy, \the time dis&bled. Shortly aiter this the balloon wRs libe· 

Experiments have recently been made, at Woolwich Arse· sp!aking critically, in the arrangement of the conoiHiont!. rated for the trial of the horizontal propeller, and the reo 
nal, England, with an invention designed to accomplish the For example, the line which held the balloon captive wat! matnder of the programme was visible only to those in the 
long wished result o f  steering a balloon. It is the invention held by hand, and thus every foot the balloon rOBe it had an balloon. 
of Mr. Bowdler. and consists o f  t wo fana or propellers, and additional foot of Une to carry. This would tell on a hight M r. Bowdler considered that his eteering-apparatus ought 
a rudder with simple ha.nd gear, the entire ap. to be shown to have had au effect. This it had, 
paratus weighing about 70 lbs. In our Fig. 1, but in the nature of things it could hardly be 
C is a sheet iron propeller working on a ver- otherwise. The question is wheth er it gave 
tical axis, and mads to rotate by multiplying promise of producing a sufficient effect to be 
gear and winch at from 600 to 720 rtlvolutions useful, and this we cannot at prcsent lIay it 
per minute, tbe obj act being to cause the bal· did. 
loon to ascend or descend witbout loss of gaa The problem of how to develope sufficient 
or ballast. B i� a similar propeller working power to alter and govern the course of a hal· 
on II. horizontal axis a� about the same speed, loon is, say s T Ite Engineer, from which we 
inasmuch as this may be required to II.ct in any extract the engravings, no easy one. The 
direction. A rudder. A, mll.de of canvas, with enormous bulk of gas required to support any 
strengthening bands, is fixed opposite the pro- given weight, and the fact that the balloon is 
peller, and is held in any desired position by 

� bodily immersed in a moviD g medium, with. 
ordinll.ry rudder linell, while the propeller is out access to any fulcrum by which the fOlce 
made to revolve by hand and winch. 'I'Ma gear of the air might be turned to accoun t, as in 
Mr_ Bowdler did not consider was large enough ' :;:'  the case of a ship o n  tbe water, I)onstitute dif. 
to suit the balloon which the well known aero· '5-:::::'" ficulties that are far flom being surmounted. =-�--naut, Mr. Cox well, lent for the experiment, � -:-:: _ _ - A hand propeller may prod uce an effect tha.t is 

and wbich contained about 60.000 cubic feet o f  just appreciable o n  a still d ay ; but when a 
gas. He hoped, however, that a. d istinct indi o balloon is liable, almost with out n otice, to find 
cation of the effect of the propellers would be itself moving at t welve miles an hour, or 
manifest. much faster, it is evident that a power of a 

The experiment was carried out under the totally dilIerent class is necessary to be of any 
personal direction and orders of Major Beau- real use. We should be vny glad to see 
mont, R. E. The official programme was as something of greater promise tritd in tbe fair 
follows : (1) The balloon to be balanced care· __ - and thorough way in which 'Mr. Bowdler's gear 
fully, and wben in a. captive condition to be was tried. 
raised to about 150 feet, and lowered repeated . .. - • 
ly by the vertical propeller in order to test its Yellows In the Peach. 

efficiency. �2) The balloon to be released, and If you dig around a peach with the yellows, 
as soon as the course be shown to be steady you will be first st ruck with a mushroomy 
and the direction ascertained b} means of Mr. amelI. Picking out the roots, and examining 
Coxwell's indicator, maps, etc. , the horizontal them with a lens, you will see millions of 
propeller to be worked at right angles to the thread-like fibers, which are the mycelia of 
course of the balloon , and its maximum effect fungi. These eat the young fibers, and leave 
thus obtained cal efully noted. (3) The balloon only the main roots, through which all the nu-
then to be raised and lowered by the vertical triment of the plant has to be gathered ; and 
propeller, without throwing out ballll.st or dis· as an old root il! unable to do much more than 
charging gas. After attaching the gear to the draw in water, the tree becomes in a measure 
side-as shown in the engraving-Maj or Beau- starved, and the leaves become yellow, j ust as 
mont, Mr. Coxwell, !,{r. B;,wdler, and a ser·  they would be if growing in poor soil, which , 
geant of the Royal Engineers entered the car though the plant might have plenty of roots, 
and the first part of the programme was com- furnished nothing for the roots to eat. To 
menced, a series of small pil ot balloons being have plenty of roots and no food is equivalent 
sent off in succession to a8certain the direction to having plenty of food and no roots. The 
of the wind and probable course of the balloon BOWDLER'S B ALLOON STEERING APPARATUS,-Fig. 1. effect on the plant is j ust the same. Reme_ 
when liberated. dies which look to th e destruction of tbis  root 

The balloon w&s fairly balanced and the vertical propeller of 40 feet, although the line was slight ; and had the 150 I parasite are em ployed. Hot water has done it, so has a weak 
worked,  and the balloon raised to a hight of about 40 feet, feet laid down in the programme been adhered to, the effect I solution of salt ; others have found a solution of potash suc· 
and lowered again. (See Fig. 2.) The vertical propeller, would have been very considerable. A mean rate of ascent ceed. The exact nature of this fUDgus, so far as we know, 
when worked hard , produced a decided effect ; probably the and descent might correct the error. After a few trials, how- has not been investigated to entire satisfaction. F ungi are 
maximum rate of ascent did not exceed 50 feet per minut&, ever, the gear broke, and the vertical propeller became for very polymorphoul. This one may enter into the circulation 

MR. BOWDLER'S BALLOON EXPERIMENT,-Fig. 2. 
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of the ph.nt, and exist in that oase as an apparently distinct 
species, extending through the tissue, and destroying it as 
it goes. T his �eems likely from some experiments by Mr. 
Thoma8 Taylor, of the Department of Agrbulture. At any 
rate it is  generally believed that a bud, or even a koife used 
in pruning a disfasid tree, will Ollmmuuicate the disease to 
a healthy one. - Tlte Gardener's Montltly. 

. ... .  
PROCEEDINGS O F  THE AMERICAN ASSOCIATION FOR 

THE ADVANCEMENT OF SCIENCE .  

We give below abstracts o f  papers read before the Hart­
ford Couvt'ntion, concluding our report of  the proceedings of 
that body. Und er the head of the 

MOLECULAR VOLUME OF WATER OF CRYSTALIZATION, 

Professor F. 'V. Clarke stated that, when water unites to 
form a hydrate or a cfvstaline salt, contraction eusue8, and 
by studying that contraction we get at curious re8ults. In 
the case of water of cry8taliz �tion, Prof8ssor Clarke has 
studied over 30 �alts, and in every clI.se the molecular volume 
of the water is about 14. With water of hydration no such 
regularity is found. Evidently, then, when water unites 
wi th au anhydrous sal t  from water of crystalization, all the 
condAnsati on which occurs is on the part of the water, the 
volume of the molecule of the salt itself remaining un­
cb anged. Referring to the molecular heat of similar com­
p�undl!,  the 8am� speaker said that it is commonly thought 
that similar compounds have equal molecular heat. This is 
only approximately true. In comparing about 20 series of 
similar compounds, Professor Clarke finds that the molecular 
h�at incr�ases 8lightJy with the molecular weight, though in 
a very different ratio. 

Profepsor Lovering exhibited a d ra.wing of a new instru­
lllent which he had devised , by which vibrating flames re­
flected in a revolvin g  mirror could be made visible to a 
larg .. aud i ence. Paymaster General Alvord, U. S. A. , ex· 
plb i ued a tabl e,  from which it appears that the annual dea.th 
rate of the offic('r� of the army in the period of 25 years,from 
1 824 to 1 848, was 27 per l , OOO ; the rate for the l ast 25 years, 
from 1849 to 1873, was 23 per 1 ,000, showing a decided de­
crease notwithstanding the civil war. 

P l O(essor T. Sterry Hunt,with reference t o  
THE SEWAGE QUESTION, 

mentioned a new English method which consists in the use 
of finely divided charcoal, obtained by charring seaweed or 
street s weepingA. O nly one fourth as much charcoal is re­
quiud as  of earth. The odorless and partially dried mIx­
ture with this charcoll.l . after use, is removed from time to 
time and charred by heating to redness in close vessels like 
gas retorts ,  the products of the distillation being water, am­
mon ia, aceti c  acid, tl!.r, g �s , and ch .. rcoal, the last being aug· 
m.nted in q uantity, and ready for i mmediate use again, 
tho ugh cont8.tnin� alkalies, el!.rth. and phosphates, which 
give it a great fHtilizing power. From the product of tb e 
d istillation the chief materil!.ls obtained are acet .. te of lime 
.. � d  sulphate of a mmonia, the latter beisg the most valu .. ble 
of ferLllizer�. 

The same speaker also described a new wet process of cop ' 
per extraction, devised by himsel f and Mr. James Douglas of 
Quebec. When oxide of copper is brought in contact with 
protochloride of iron, this is decomposed, the iron being 
th rown down IlR peroxide, and the copper converted into a. 
mixture of one third soluble plotochloride and two thirds of 
dechlorlde, inMoluble in wate!, but soluble in a strong and 
hot brine. From this solution metallic iron throw! down 
the whole of the copper or metal, regenerating the proto­
chloride of iron,which is now read y to distlolve a fresh charge 
of oxide of copper, and so on indefinitely, using the sa.me so­
lutio n  over again,  tbe consumption of metallic iron beiDg 
about two thirds tbe weight of the iron. To prepare the or· 
dinary BUlphurous ores for this treatment, it is only necelllla­
ry to calci ne them at a l o w  red heat. In this process the in· 
j uriou!! elements o f  the ore, such as arsenic, antimony, and 
tin rem aln undissolved , and the metallic copper obtained is 
so pure that it C&ll be made into fine copper by a single 
fusion . 

p [Q fe�sor R. E. Rogers described a new 

DIRECT VISION Sl'ECTROSCOPE, 

which consists of a thick plate of glass with parallel sides, 
united to one 0 f the faces of an ordinary bisulphide of carbon 
pris m ,  or a pritlm of dense flint glass. According to the 
amount of d ispersion desired ,  the light is made to enter 
eitber on the end of the �laes pla.te or on the opposite face ot 
the bisul phide prism. The results obtained from this instru­
ment are as follows : The dispersion of this compound prism 
is nearly four timeR greater than tha.t of the ordinary 60· 
prism.  The m�a� emergent ray is practically parallel to the 
incident ray. It  does not d e flect the ray from its original 
path. Many l<'rauenhofer lines are visible by this prism 
with the  n'lKed eye, while with the observing telescope all 
the prominent lines are clearly reversed, without the use of 
tbe slit or c �lli:meter, by merely throwing a strong beam of 
llght by means of a mirror. 

Professor C. V. Riley ot Missouri , in a very interesting 
paper on 

INSECTS, 

described tholle more 'Particnlarly asllocit.ted with 8arr/Ulmia, 
variolariR (spotted trumpet leaf). It referred to the inllect 
oatching powers of those curious plants, the flytraps (dionQl(l) 
the sundews (droAura), and the pitoher plants (,a1"MCenia), 
which have of late awakened renewed interest by virtue of 
the interesting experiments and observations on their .truc­
tures, habit. and function., lately reoolded. by Prof8llOr 
As", Gray. 

The leaf of sarracenia ie a trumpet-shaped tube, with an 
arched lid , eevtlrini,more ar less cempletely. the DUluth. The 

inside is furnished with perfect chevaux de lriBe of retrorle 
bristles, cClmmencing s uddenly about an inch from the base, 
thence decreasing in size until, from about the middle to the 
mouth, they are so short, dense, and compact tha.t they form 
a decurved pubescence which is perfectly smooth and vel­
vety to.the touch, especially as the finger passes downward. 
Under the hood , again, many of them become large and 
coarse. Running up the front of the trumpet is a broad 
wing with a hardened border, parting at the top and extend­
ing around the rim of the pitcher. Along this border, but 
especially for a short distancs inside the mouth, and less 
conspicuously inside the lid, there exude drops of a sweet­
ened , viscid fluid, which, as the leaf matures, is replaced by 
a white, papery, tasteless, or but slightly sweetened sedi­
ment or effiorescence ; while at the smooth bottom of the 
pitcher is secreted a limpid fluid possessing toxic or inebriat­
ing q olalities. 

The insects which meet their death in this flliid are numer­
ous and of all orders. Ants are the principal victims, and 
the acidulous properties which their decomposing bodies give 
to the liquid doubtless render it all the more potent as a 
solvent. Scarcely any other hymenoptera are found in the 
rotting mass. 

T wo species are proof againllt the siren influences of the 
destroyer, and in turn oblige it, either directly or indirectly 
to support them. The first is rranthoptera semicrocea (Guen.) 
a little glossy moth which may be popularly called the sarra· 
cenia moth. It walks with perfect impuni t y  over the inner 
surface of the pitcher, and is frequently found in pairs with­
in the pitchers soon after thes8 open in the early part of the 
season, or about the end of April. The worm riuts in the 
putrid insect remains, bores through the leaf, and burrows 
into the ground ; there contracting to the pupa state, in a 
few days it issues as a large tWO-winged fly called sarco· 
pltaga. 

Professor Riley concludes : That sarracenia is a truly insec· 
tivorous plant, and that by its secretions and structure it is 
eminently fitted to capture its prey. 

That those Insects most easily digested and most useful to 
the plant are principally ants and small flies, which are lured 
to their graves by the honeyed path, and that most of the 
larger insects fall victims to the peculiar mechanical struc­
ture of the pitcher. 

That the only benefit to the plant is that the liquid manure, 
resu1tiDg from the putrescent captured insects, mostly de­
scsnds the root stalk, and probably through tubular cells, 
passing through the petiole into the root. 

That sarcoph'lga is a mere intruder, the larva ' sponging on 
and sharing the food obtained by the plant, and tbe fly at· 
tracted thither by the strong odor. There is nothing to prove 
that it has anytbiDg to do with p Jllination. 

'I'hat YantlwptM'a has no other connection witlt the plant 
th .. n that of a destroyer, though its greatest inj ury is done 
after the leaf has performed its most important function�. 

That neither the moths nor the flies have any structure pecu­
liar to thelli, that enables them to brave the dangers of the 
plant, beyond what many other allied species possess. 

In a paper on the 
COTTON WORM, 

Profellsor A. R. G rote concluded that it is not indigenous 
with us, but an annual ; not a denizen, but a visitant, un· 
able to contend with the variations of our climate ; and he 
believes that the process of artificial extermination may be 
simplified by l imitiDg the period of Buccessful attack and 
doing away with certain pro posed remedies. The agent of 
destruction must be directed against the flrst brood in each 
locality ; and concerted action on th& part of the planters, 
where the remedy is to be applied , will be neC881ary. 

THE CLOSING EXERCISES, 

which followed the conclusion of the reading of the papers, 
consisted In passing resolutions accepting the invitation to 
make Detroit the nl.'lxt place of annual meetiDg. and flxiDg 
the time as the second Wednesda.y in August. Resolutions 
ware also passed to take meallures for repreeentiDg to (»u­

gress the importance and desirability, in the opinions of the 
Association, of having a new census taken in 1875 with reo 
ference to the Centennial calebration ; and to take measures 
for urging upon tbe legislature of Ma�sachusetts the need 
of a new geological survey of that S tate. The follOwing 
officers were then elected for the coming year : President, 
Professor J. E. Hilgard, of Washington ; vice prflsident for 
section A, Professor H. A. Newton , of New Haven ; vice 
president for section B,Professor J. W. Dawson,llf Montreal ;  
General Secretary, Professor S. H. Scudd er, of Boston ; per­
manent secretary for five years, F. W. Putnam, of fOIalem, 
Mass. ; treasurer, W. S. Vaux, of Philadelphia ;  secretary of 
section A, Professor S. P. Langley, of Pittsburgh ; secretary 
of section B, Professor N. S. Shaler,ol Newport, Ky. 

• ••• • 
NEW TREATMEN T :rOR T HROAT AND NOBE DISEASES. 

We have been much interested, lately, in an examination 
of a comparatively new sy8tem of treatment of diseases of 
tbe throat and nose, maladies probably the most prevalent 
in the variable climate of onr Northern States during the 
fall and winter months. 'Physicians who employ the old­
fashioned. probang are well aware of the difficulty in reach­
ing therewith the very lenilitive partll to which local appli. 
cation of & remedy i. I!.eces .. ry ; and as & lIubstitute for thill 
uncertain il!.strument, apparatus is by some employed , by 
which the meciicille, il!. a Anely dhoided s l ate, is blown ag&inst 
the preper spot. 

The ')'ltem tf) which we refer ia the last mentioned pro­
�, elOv.ght tit a remarkable degree of certainty and per. 
fection through & series of entirely novel Inventions, in the 
shape of peculiarly constructed instruments, which are the 
re.ult of long acquaintance with and experHnerit upon the elil-
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eases i n  question, by Dr. Otto Ftlllgraff, the founder and ma­
nager of the Bond Street Homceopathic Dispensary, a nd an 
eminent prac.itioner of this city. 

By means of thls apparatus, the Burgeon can direct 1\ pow · 
erlul spray of liquid or cloud of powder, infallibly upon the 
part to be treated . Connected witb the atomizing arrange . 
ment are tubel of vulcanized rubber and nickel. plated metal, 
provided with movable tips of various shapes and bent at 
different angles, so that the skillful operator, aid ' d  by in­

geniously contrived reflectors, ca.n direct hh medicine directly 
to the vocal cords or into cavities impossible to reach by anv 
other method. 

An idea of this operation may be obtained from the an. 

nexed engraving. From the bottle which holds the remed y  
a meta.llic piece arches over the cork and then passes at right 
angles over the tongue, at the root of whi ch it is shown 
making another angle and passing over the epiglottis down 
into the larynx ; so that the medicated fluid, forced by the 
air driven into the bottle by th e compresilion of a bulb at · 
tached to the small projecting tube, is impelled directly into 
the larynx, trachea, and J;>ronchial tubes. The end of the in­
strument terminates in a movable tip, which may be un­
screwed, and another substituted, so as to throw a spray of 
finer or coarst'r particles. 

Through this apparatus many important cures have been 
recenLly effected , notably in cases of well known vocalists, 
suffering from diseases of the throat, nasal catarrh, etc. , due 
to our changeable climate. The instruments are, of couree, not 
patented, and are, therefore, open to the examination and 
imitation of tbe profession. They have probably been the 
means of averting an immense amount of Buffering among' 
the poorer classes of this city, through the dispensary above 
alluded to. where, for the pa.st twenty years, Dr. Fiillgraff 
has, with that lack of ostentation which marks the true phi. 
lanthropist, gratuitously given to hundreds of thoutlands the 
benefit of bie skill. The institution now treats a larger num­
ber of cases than even the more pretentious dispensaries, 
largely subsidized by the city and State, 38, 830 poor people of 
every nationality hAving been aided, surgical ly and medically, 
during 1873, directly at the dispensary ; 5,589 outdoor visi ts 
were made by the medical staff, and 98,601 prepcriptions 
given-a.n d all this without fee or hope of reward. I t  is a 
grand and genuine charity, and, while it is greatly to be re­
gretted that its pecuniary support comes more from the pri­
vate practice of its generous founder than from city and 
State coffers, the institution is one of which, as a comm u ·  
nity, w e  may well be proud. 

• Ie· • 
The Worker's Frie n d .  

. .  Partly by the information I have received from the 
SCIENTIFIC AMERICAN, and partly by the advice it has con· 
tained in reference to the benefits of study, I have been raised 
from the position of a laborer in a lumber yaId , at $6 a week, 
to that of foreman, at a salary of $1 ,200 a year. I therefore 
consider the ScIENTIFIC AMERICAN to be the work<9!'s best 
friend. " 

Suob are the casual remarks of one of our correspondents 
in a recent let:er. They are an example of hundreds of sim­
ilar expressions which we raceive from various parts of the 
country. It is always a gratification to us to be thus a!l�ured 
of the usefulness of our j ournal in the hands of the great 
body of prl'.Ctical workers to whose interests it is devoted. 

• •. e 

PreInlum .-or the Best Circular Saw. 

The Boa.rd of CommissionerH or  the Fifth (1874) Cincinn ati 
Industrial Exposition offer a 6l't dai p remiulll of $100 in gold 
for the best circular saw. Tbe competition is to be deter­
mined under conditions as follows : All !aws competing shal l 
be of uniform diameter, namely, 56 inchE's .  T hpy may bave 
either solid or inserted teeth. The gage to be Ilt the option 
of the exbibitor. The eye of the E a w  to be 2 iuches diame­
ter ; the llin holes t inch, and 3 inches from ceDter to center. 
Each saw is to be submitted to a thorough practical test, upon 
a left hand mill provided for the purpose. Diagram cards 
are to be taken from the engine duri ng tbe t.rial of each saw, 
by a disinteretlted expert. @elect€d by th e j !lfOrA. The te8t 
is to be made during the week beginning September 21, 1874. 

mher detaU. of the examiuation are to be detl'rmined by 
the jur91'S. 

------------.. �,�.�,�.�-----------
PlUZEll FOR HAND TURNING.-Tbe Co m p any of Turners 

of London, in cont inuation of tbt i r  � (·tion in former years, 
propole to give, in 1874, their sllver medal and the freedom 
of the company and of the city of London to any one work­
men or apprentice in Eogland who may send in the best 
specimens of band turning for the year. La.st year the 
prIzes were awarded for turning in ivory and stone ; thie 
111ar the material to be used will be bras. or gun metal. 
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VEN TILATION OF RAILWAY TUNNELS. 

To ventilate a buildj.nA\' containing various apartments, 
with opening doors and windows that interrupt or modify 
the air current, is somewhat difficult ; but to thoroughly 
puri fy the atmosphere of a railway tunnel, which is a eingle 
elosed apartment, is one of the most easy matters with which 
the engin eer has to deal. The air in the long railway tunnel 
under the city of Liverpool is changed every ten minutes by 
means of a large steam fan, placed near tbe center. . 

A novel method has lately been adopted on a portion of 
the Underground Railw:\y in London,which is described in a 
recent number of EngineC1'in.q as follows : 

" A very careful investigation of the condition of the air 
in the Metropolitan R'l.ilway covered way was undertaken 
conj ointly by Messrs. George H. Bachhoffner,Henry Letheby, 
and J . Wbitmore, and the result of their investigation 
showed that, while the air of the tunnel was sufficiently im­
pregnated to impart disagreRable and. in some cases. incon­
vAnient sensations, no source of danger could possibly exist. 
With regard to carbonic acid, a number of careful experi­
ments abowed that.in the rai!way tunnels,during the busiest 
period of  the day. when its q uantity attained a maximulll, 
there were only 6 '1 parts to 10 ,000 parts of air in volume. 
In many crowded places of public resort, such as churches, 
theaters, law courts, etc. , the quantity of carbonic a.cid 
reaches the proportion of 32 parts per 10,000 ; and in Man · 
chester, during foggy weather, it is often 8 parts per 1 0 , 000 
in the streets. The presence of carbonic oxide can be �carce' 
ly detected. This result ot this investigation proved con· 
clu@ively that no danger from inhaling the air in the tunnel 
could possibly exist.  

The section of the Metropolitan Railway lying between 
the Gower street and Portland road stations, a length of half 
a mile,has no communication with the outer air between the 
two p oint a j ust named. 

A. means presents itself, however, for improving the ven­
t.ihtion of this length of the line through the fortuitous cl.r · 
(mmstance of the Pneumatic D ispatch Company's tube cross· 
ing the crown of the M etropolitan Railway arch between 
Go wer street and Portland road. T his tube connects the 
Rust-on square tE'rminus with the company's pumping station 
at Holborn, whence a second section of the tube is carried 
on to the General Post Office. The E ueton-Holborn tube, 
which is 3,080 yards in len gth,is of .::. Rection , 4  feet 6 inches 
high, and 4 feet in width . On the floor of the tube, rails 
are laid, upon which run carrier wagone, 10 feet 4 inches in 
length, and weighing each 22 cwt. The ends of these car­
riers conform to the shape of the tube, and a close contact 
with the sid es of the latter is always maintained by meaDl! 
of rubber packing. These carriers-either empty or loaded 
with letters and parcels-travel between Euston, Holbtlrn, 
and the General Post Office. The motive power, which is lo­
cated at Holborn, consists of an engine with a pair of 24 inch 
cy linders, of 20 inch stroke. This enginA drives a fan 22 
feet in diameter. at an average speed of 160 revolutions per 
mmute. By this means a pressure of about 6 ounces per 
aqullre inch is obtained, available eitb er for forcing the car­
riers from Holborn to Euston, or on the return journey for 
exhausting the tube, and thus creating a sufficient differ. 
ence of pressure against the ends of the carriers. The traffic 
between Holborn and the Post Office is conducted in pre· 

cisely the same manner. 
The relative positions of the pneumatic tube and the Me. 

tropolitan Railway tunnel are, ae we have mentioned , such 
that openings could easily made between the roof of the lat· 
ter and the floor of the former ,for the ventilation of the ran· 
way tunnel. 

This idea has been carried out very successfully by Mr. 
S. De Wilde, resident engineer of the Pneumatic Dispatch, 
with the approval of the Metropolitan Ra.ilway Company,and, 
ae at present worked, a very sensible improvement in the 
ventilation of the tunnel is effected. T wo rectangular open­
ingfll, each 6 feet by 2 feet, are cut through the roof of the 
tunnel into the tube, and these openings are clased by val ves 
hung upon trunnions, and so balanced &8 to open freely in­
ward s.  When the carrier is on its way from E uston to Hol­
born, and after it has passed the tunnel, the valves are 
opened by the passing c arrier, the air is drawn in from the 
tunnel at the rate of about 1 , 000 cubic yards a minute, until 
the carrier uaches Holborn, when the action of the fan is 
reversed, and a pulsation of air is sent through the tube, 
unt il it strikes the valves, and closes them. 

It will be worth while for the Metropolitan RaHway Com. 
pany to consider whether they Clmnot ventilate this section 
of their line more I'ffi c ie ntly .and a great deal cheaper than 
by the help of the Pneumatic Dispatch fan. The length of 
the line between Gower street and Portland road is about 
900 yards, and the crOBS section of the tunnel is 450 square 
feet j its capacity is thus 1 ,21;),000 cubic feet. Supposing 
this amount of air to be changed every hour, 20,250 cubic 
feet would have to be dealt with per minute . If openings 
no l arger than those no w leading int() the pneumatic tul:e 
were adopted, a velocity of 22 feet per second through these 
openings would change the whole of the air every hour as 
above stated ; and the pressure required to golve this velocity, 
is only 0. 122 ounces per �quare inch, the exce�s of pressure 
being absorbed principally by the friction of the tube. E ven 
supposing that a Siemens steam blut he used for the pur. 
pese, it would be found more ec()nomical than the system 
now proposed. With this jet, the volume of air that can be 
exhausted by a volume of ste&m reduced to atmospheric 
pree81lre is 1 '87 to 1, that ill to say that, to exhaust 20,000 
cubic feet of air per miJ:.ute, 14,600 cubic feet of steam at at­
m03ph.etic pr8lsure would be required, corresponding to 
9 pOlluds of steam per minute, or 540 pounds per h.our, and 
!!'epres.en ting a c()nsum ption' of aDout 60 pounds of coal per 

hour. As we have said, this would not prove the most eco­
nomical meanl!l of ventilating the tunnel, but the first cost of 
its elltablishment would be confined to the necessary connec· 
tions and a small steam boiler. On the other hand, if a fau 
were placed close to the tunnel, an engine of three horse 
power, consuming from 10 to 15 pounds of coal per hour, 
would be ample for the purpose. " 

In view of facts like these, we hope that railway plLBsengere, 
who find the atmosphere of our long railway tunnels some­
timlls disagreeable, will remember that the nuisance exists, 
not because it is difficult to overcome, but solely because rail­
way companies are so careless and parsimonious as to reo 
fuse to burn a few pounds of coal, to promote the comfort of 
passengers. 

Take,for example, the Erie Railway tunnel, at Jersey city, 
not quite one mile in length ; was there ever a more smoky , 
foul, or disagreeable place for passeng-ers to go through 'I 
The reason is obvious. Both track!! of the railway tunnel 
are constantly occupied by locomotives belching forth clouds 
of smoke, and the company employs no special means for 
ventilation. The area of the Erie tunnel is about the same 
as that of the London Metropolitan Railway, namely, 450 feet 
cross section, but it is twice the length of the Gower street 
station tunnel. 

Ou the basis of the estimate given by Engineering, it 
would require the consumption of from 20 to 30 Ibs. , of coal 
per hour to ventilate the Erie tunnel, by an hourly change of 
its entire contents, while from 40 to 60 Ibs. of coal would 
ventilate its entire length every half hour. 

It will also be seen, from the foregoing, how utterly absurd 
is the bugbear which prop�rty owners and others have tried 
to raise against the construction of the Broadway Under­
ground Railway in this city, namely, that its atmosphere 
would be bad. The truth is th!l.t the sectional area of the 
Broadway tunnel will not exceed that of the London Under­
gro und Railway. Calling the area 450 square feet, and the 
tunnels between the stations half a mile in length, the Broad, 
way company will, according to the estimate of our cot em­
porary, be able to renew the entire contents of itA tuunels 
every fifteen minutes on a fuel consumption of 40 to 60 lbe.  
of coal per hour, costing, say, 1 0  or 12 cents. This would 
probably give a better ventilation than i8 ordinarily found in 
our dwell ings, offices, and storps. 

• • • • • 
Railroad Train Thner. 

An ingenious invention has lately been successfully tested 
on the Vandalia Railroad, Ind. , which records the motion of 
rail way cars. There is a locked iron box, attached to one side 
of the car and containing a clock. The mechanism of the 
latter caU8eR a small drum , on which is wound a 8heet of pa­
per, to travel at a constant rate. With the axle, by means of 
rods and gearing, a pencil touching this paper is connected. 
As the pencil is moved slowly across the paper, by its mechan . 
ism governed by the ax le, and as the paper is slowly moved 
forward, the pencil point inscribes a diagonal line back and 
forth. The paper is ruled in .very small sections, every 
fourth line being dotted and representing one mile ; so that, 
supposing the car goes a mile in four minutes, the line will 
cross just four sec tions diagonally from one do tted line to 
the next one. If the car stops, the line crosses the paper 
directly and shows the number of minutes that the train is 
at rest. 

The names of the stations are written at the proper places 
on the paper, and thus the exact rate of speed made at any 
point on the line can be subsequently noted. The apparatus 
thus affords an excellent check on the train officials, as, if the 
train be run ahead or behind time, the fact is sure to be de· 
tected. 

• I . ,  • 

The St • .J'o8eph. Mo •• Exposition. 

An industrial and agricultural fair is to be held in St. 
Joseph, Mo. , from September 7 to 12, inclusive. The 
grounds extend over an area of 100 acres, and form the site 
of large and commodious buildings, the main hall of whioh 
covers 80. 000 square feet, ana the machinery hall, 16,000 
square feet, of s urface. There is also a fine race course and 
ample accommodations for live stock. No entry fee is 
charged, and llberal arrangements have been made with con. 
necting railroads. 

The money premiums aggregate the large sum of $25,000, 
and are offered for almost every conceivable object and pro­
cess. TherA ar!,! also special priz es, mainly awarded by the 
citizens of St. Joseph, t wo of which, at least, are evidently 
intended to benefit the community through the advantages 
of brisk competition. One is offered for the best cdico dress 
made by any young lady under the age of twenty years, and 
the other to the mother of the beet looking baby between the 
ages of one and two years. The individual who is about to 
undertake the arbitration of the last mentioned question has 
our cordial sympathy. 

• I • • • 
The RulDS of' Farkln. 

The Rev. Dr. H. D. Barnulll, missionary in Turkey, in a 
recent letter to the New York Observer, gives an account of a 

vieit he lately made to the ruine of Farkin. in Eastern Turkey, 
near the border of Persia. He saY8 : En route to Van we 
spen' several hours with great interest among the ruins of  
Farkin. The present town is little better than any of  the 
other towns of Koordistan ; but it is surrounded by a very 
fine ancient wall, and contains very imposing ruins, which 
for picturesqueness of effect fairly rival the Coliseum and 
the Forum at Rome. The most noticeable are a large oathe. 
dral and the elegant standhlg arches and pillars of a church, 
built 1,400 or more years ago, in meDlory of the Christian 
martyrs who were put to death by the King o f  Persi". 
There a likewise a very fine mosque or late date, also in 

ruins, and a palace, all of which combine to form & picture , 
the like of which is Beldom Been in any lind . 

• I • • • 
Spiral Devel-E de;ed A.rro,v Heads. 

We published not long ago an engravi ng of an Indian 
arrow head, with spiral bevels to give rotary motion to the 
arrow d u ring its fiight. The specimen was from the collec­
tion of Dr. Olmstead, who believed it to be unique. As a 
reslllt of t hat publication, we have received several similar 
specimeDs ; als o  letters from othe r ind ividu als who are in 
possession of specimens . In the collection of 250 arrow 
heads belonging to Mr. A. J. Schultz, of Dayton ,  Ohio, therft 
are six which have the bevels. From these eviden�8 it ao­
pea.rs that the rotating arrow was a not uncommon proj ectile 
with the North American tribes.  

H O W  SHALL I INTRODUCE M Y  INVENTION 1 
Thb Inquiry cromes to us from aU over the land. Our answer 1s : Adopt 

such means as every good business mall uses tn selling hIs mc rchandlfle or 

tn e8tabl1�htng Bny bUBtn elJS . Make your inven U o n  kno wn ,  and if i t  pos­

seSBeR any merit, s omebody will want It. Advertise what you have for 

sale in such papers 8S circulate among the largest c:lB'iS of persons H kely to 

be illterested in the arU cIe. Send Illustrated circulars descri bing the merits 

of the ma.chIne or Implement t o  manufacturers and dealers In the speCial 

article, all over the country. The names and addresses of persons in dif­

ferent trades ma.y be obtained from State director1 es o r  commerCial rell is­
ters . If the invention l a  meritortou!:I,  and if with I t s  utility i t  possesses 

noyclty and is  attractive to the eye, ao much the more likely i t  ia  to tind a 
purChaser. Inventors, patent ees, a.n d construct oTti of new and useful 

machines, tmplemen t H ,  and contrivances of n ovelty can have their tnve n ·  
tions i Jlustrated a n d  d.escribed I n  t h e  columns of t h e  SCIENTIFIC AMERI· 

CAN . Civil and mechanical engineertng enterpriseB, such as bridge 51 ,  docks, 

foundries,  rolling mUIs , architecture , and new i ndustrial enterprl s t' s  of all 

kinds possessmg interest can find a place in these columns . The publtsh· 
ers are prepare<i to execute illustrations, in the best style o f  the e ngrav­

Ing art, for thls paper only.  They m.y be copied from ",ood photogt aphA 

or well executed drawings, and arti sts will be sent to any part of the coun· 

try to make the necessary s ketches.  The furnishlllg o f  photogra o h s  

drawtngs , or mode l s  1s the least expenslve, and we r ecommend t h a t  course 

a8 preferable .  The examInatio n  of ei ther enablcs us to dctermtne if 1 t  is 

a subject w e  would like t o  publish. and t o  state the cost ot engravIng In 

advance of Hs execution, 80 that parties may decline the conditions with· 

o u t  incurrlng much expense. The advantage t o mll.Duh ctnrers, patentees, 

and con tractor� of having their machines ,  Inventions, or engmeerlng 

works illustrated in a paper of 8uch large circulation ss the SOI EYTIFJC 

AMERICAN 18 O bVlOUS. Every issue now exceeds 42.000 and wtll SOnD reach 

50,000, and the extent of its circul"tton is hmlted by no boundary. T1.I.ere 

ib not 8. country or a large city on the face of the globe where the p aper 

does not circulate . We have the best authority for Btat1D� that s ome of 

the largest orders for machinery tl.l1d patented articles from abroad have 

come tv our manufactu rerli through the medlum of the SCIENTIFIC 
AMl!:RICAN , the parU e R  ordering having seen t ilt· arUde 1 l l u8trrloted or 

adverti8etl 111  t llC8� COIUllll h L  Adll.rest. 

lll U N N  &0 ('U • •  

:J 7  Park Ko,·�. N .  Y. 

NEW BOOKS AND PUBLICATIONS. 

MECHANICAL HUMOR : a Collection of Original A.necdote s 
connected with .I<�n gineering and Mechani cR. Bv J. 
Richard s .  Mechanical Engineer, Author of " Th e  Princi· 
pIes of Shop Manip ulatIOn," etc. Price $1. Ph ladel· 
phia, Pa. : (Jeorge hichards, Franklin I n stitute Building. 

M r .  Rtchards has collected t n  this volume several rell.da b l e  sketches Bnd 
anecdotf.8 o f  workshop Ufe and its  peculIarities,  aecil1ente,  and rema.rka· 

ble occurrences. The last tale In the book, clllled " Struck by a Sea.," is a 

gO.>d piece of descri ptive Writing. 

AN INTRODUCT lON TO TilE �TUDY O F  GENERAL BIOLOGY 
D esignl'd for the Use of Schools and Science Classes : 
By Thomas C. McGinley, Principal of CrQagh National 
School , Ireland. With 124 Illustrations. Pri ce 75 cents . 

New York : Ct. P. Putnam's Sons, Fourth avenue and 
23d street. 

The rapid Increase ot onr knowledge of the Inltlol forms and pben omen a 

of life, dne so largely to the l auore Of B1.1four, Carpen ter, and Huxley, has 
awakened great i n terest In this most importan t  branch ot natural flc1enoe ; 

and there Is a widespread demand for el.mentary and acoorate tex' books 

ot the subject, which Mr. McGinl ey has responded t o  In a terAe, well wri t .  

ten treatise, carried d o w n  to the latest date. We commend It to tbe n o tice 

of Instructors In natura l  history. 

THE LE A.DER, a Collection of Sacred and Secular Music for 
Choirs , ('om'entions , and the Bome Circle. By H. R.  
Palmer a n d  L. O . .E l1lers�n. Price $ 1 .38. Boston, �fass. : 
Oliver Ditson & Co . ,  277 Washington street. 

This volume a.dds o n e  more t o  th e  number of b o o k s  o f  dilute m usi c 

which e n c umber t h e  s helves  of OUf school and o t h e r  l ' brarl c B .  �loBt of  
the 8 :l D g3 contain e d  In t h i s  book would n o t  p a s �  lU n�ter as  8 B c h o o l  girl 's  
first attempt� at harmony j and the few merltori o n s  �elf'ctlons in  ft  (Meb · 
deI8Bolm'8 " May Bells" and one or two more) are garbled and di sfigured to 

suit the " t a.ste" o f  the comvi Iers . 

Inventions .Patented In England by A.Dlerlcans. 
rComoiled from the Commi ssioners of Patents' Journal.] 

�'rnm J uly 31 to AU�UAt 18. 1871 . Incl uslye. 

BOLT AND NUT LOCK.-1 . D. Guy�r. New York city .  

CAR COUPLER AND BUFFER .-O . Po oley . Butfal o , N .  Y .  
CAR REPLACER.- H; .  �e wcomb, WE'stlno ok, �le .  
CLOTHES WRINGER.-C . M .  Howlett,  Auburn. X. Y .  

DlCNT A L  E NGINE . -N . Stow, B1ngh amton. N .  Y .  

ELLIPTIC SPRING.-E. C U ff  et al . • New York city. 

EMBROIDERY ArTACH:MENT.-G. �1. Ramsay, �ew York cH y .  

FORGING, DRILr.ING, & RIVETING .MACIII�E. - R. .  H .TnuIS ton,Hoboken,'S .J 

FUEL FOlt METALLURIlY.-C . E. Lester, New York ci ty. 

GENBRATING POWER.- C . C .  Walc o t t  6t al . , Wash!ngton.  D .  C .  
HARVESTElt . - D .  M .  Oshorn e  (of Auburn , N .  Y . ) ,  Lon don , England . 

ILLUMINATING CLOCK DIALS, ETC.-H . O. Cook, Brooklyn, N .  Y.  
MAKING CHA.IN, ETC.-J. S f'! l d e n ,  Erte , Pa. 
MAKING FISH HOOKs. - Wllllam Court ., <>1., Brooklyn , N. Y. 
PAVJCHENT.-P. Z !l. dlg, San Fran cisco, Cal . 

POBTABLR FOUNTAIN . -G . J. Wenek , New York ci ty, '" al. 
SELF· SUSTAINING M OTIVB POWER . -G. Rtschmnller, San FranCiSCO, Cal. 

SlOWING MA.OHINE FRED.-G. Merrt 1 1 .  New York el l y .  

SRAFT CiOUPLING A. N D  P"aLLRY HIl'B . -A. Brehm.". <of PhUadelol. " • •  Po.)  
L o n d o n .  England. 

S wrlUUNG ApPA.RATI1S .-l'" .  Try.n. BrooklYJI. N .  r. 

UHBERLLA . -C .  A . Thomp80n .  E�8t �ew York, N .  Y. 
VEHIOLK W HBKL . - J . B .  Smoll (of llutl&lo, N .  Y.) , LonilQll, Itng\an<l ' 
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Improved India Rnbber Hors e8hoe. 
. 

Amzl J. Dean, Ne war. , N. J. , a •• lgnor to hlm.elf and G eorge D. Dean, 

same p l aee.-Tbls l. a rubber hor. e.hoe having an upper extending to the 

ankle, and drawn In on tbe rear part to overlap the heel. A full de.crlp­

tlon with Illu.tratlons w ill b e  found on page 166 of this Issue of the SCI­
EN TIFIC AMERICAN. 

Improved Horse C ollar and Hames. 

Martin Hubbell, Mount Kisco, N. Y.-In thl. device the hames are pivoted 

adjustablv at the top, and are conn ected at the lo wer part by a pivoted ad· 

i uotable latcb, wblch slides, wltb Its forked and notched end, over a gnlde 

bolt,  and Is locked thereon by a spring pawl. 

Improved M achinery for Dressin" and Finishln" Hides 

and Skins. 
J ohn P ullman and John R .  Edmonds, Wonersh, England .-Thls Inven­

tion relates to improved ma.chlnery for U frlzlng," " ft cshing," and 
' scuddi n g " hldes and skins,  Bnd for staking and grounding leather. 

The ID9.chlne consists of a sut table frame. In which Is  mounted a shaft, on 
which a long knife or a rubber I s  c arried.  Motion Is I mp arted to the shaft, 
and to the knife or rubber which I t  c.rrles,  from a m.ln sb.ft suitably dl s ­
po,ed.  T h e  skin Is laid u p o n  a traveling apron, by which It  Is  fcd between 
a pair of rollers  I n  proximity to tbe knife shaft and p arallel therewltb, tbe 
.kin. after bavl n g  pa.sed through these roller., being held by the o p erator 
against the kntte or rubb e r s .  �'leans are provided to s tretch the skin and 
keep it  ftat w h e n  on the apron , and prevent It falllng Into folds or wrinkle. 
in passing between th� roll e r s .  

Improved :U l' a n s  for A dj nstin" Knlttln" Bnrrs.  
Geo.Campbell ,Cohoes,  X .Y.-Thls i nvention CODetate of an a r m  which sup· 

ports the rotating loop;or stltoh adjusting or discharging burr, of a knitting 
ma.chlne. I t i s  dtted o n  a vertica.l screw stud of t h e  permanent arm , and 
has a thumb nut below a n d  a jam nnt above, t o g e ther with a .teady pin In 
one o f  tbe arms working fre e l y  t hrough the other, whereby the vertical 
adj ustment of the burr relatively to the needles, and to the other burrs, 
c o n  b e  ea.l ly and accurately ellected, and the arms be rigidly and perma ­
nently fa.tene d .  

Improved B n tton Hole B onqnet Holder. 

J . Albert Kimbal l ,  New York clty.-A hOOked plate I. attached to the 
under .Ide of the lapel of the coat, jn,t belOW the bntton hole,  tbrougb 

wblcb the . tems of the 1I0 wer. are to be p as.ed. An ela.Uc .trap Is then 
pa,"ed around their .tem., and .ecured by a loop pa.sed over a proj e cting 

hook on the plate. 

Improved Blacksmith' s Ton"s. 

Dani e l  Kun kel, Oregon , M o . -lhts 1 3  an improved instrument for use for 
a dri l l  extra.c tor, a bJ acksmt th'a tong s ,  a Vise, a wrenCh,  a n d  for various 
other u s e s .  I t  C01181 st8 In a patr o f  pivoted ja.ws, arranged i n  sut table 
frame. with a screw .haft,  .nd so combi n e d  that the j.w • •  re worked by 

moving the .h.ft out or In. 

Imp .. "ved Ho" Elevator. 
W I lU,m Kelly, Susq uehanna Township,  Dauphin county, Pa.-Two p osts 

are set tn the gro und and cro s s  bars 8rc passed through mortises  I n  them. 
The upper sides of the crmls bars receive longttudlnal bars, a pair of which 
I .  onnected wltb each pair o f  cross bars . The longltudln.l b.r. are 
n o tched u po n  thel r  u p p e r  edges, to receive the ga. mbrels when suspending 
the carcas ses . The u p per ends of the posts are connected by a beam . In 
which 1s a pulley, around which pa.sses a rope i 1n one end h an eye, t o  

receive . h o o k  attached to the gambrel.  The r o p e  IE  p a . s e d  aroun d  a bar, 
whlcb I s  p i voted I n  a mortl.e .n t h e  lower part of tho post. With thl. can· 
s t t uctlOn, by rai stng the outcr end o r  the bar, the cad o f  the rope runs 
down, .o th,t It. ey e m'y b e  placed upon the book. Then , by lowering the 

free e n d  of the bar, the anlm.1 11'111  be ralsed, .o tbat the g.mbrel may be 
t urned to rcst upon the bars . 

I mproved Cotton Press. 
WO lhm H .  Walker, C !1arles tou , S. C . - rhe follo wer works u p  against a 

s t atio n a ry press h e a d ,  .nd I. connected by rods with the cro •• h e . d .  The 
under side of tt J� latter I s  cam·shaped. and rests o n  friction roHers in the 
upper ends o f  Begmentll wheels,  turning on axe s ,  and having the p c w e r  
applied a t  the l o wer end f o r  worki n g  them . Slotted h e . d .  connect with 
the wbeels by pins In the slots,  the he .. ds being worked by an engine ,  t o  the 
rod o f  wblch they are connected, and the slots are c urved 80 that the 
diminution of the throw o f  the head, which takes pl.ce a. tbe wheel. ap­
pro.ch the vertical l ines o f  the p ivot., I. t o  .ome extent eompen.ated by 

the pi vots being forced up .ald curve • •  
I mproved Fln tinll' Iro n .  

Charles Anderson, B o o n e ,  I O w R . - T h e  u p p e r  surfa.ce o f  th e bed p i e c e  is 

an arc o f  a circl e, with grooves therein of any desired form . The lower 
side o f  the up per portion of the device Is grooved to corre.po nd.  In thl. 
n pper port L n  I. a cavity to receive a c eated lIat Iron , so a. to .11011' the 

heat from the lI�t Iron to be tran.mltted to the lIuter Indirectly through . 
stratum of air, and thus to be tempered. 

Improved Wind Wheel. 

George Can d e e ,  Paddj 's RU Il ,  Ohlo.-The w i n gs consist of a frame and 
panel, the .aid panel llttlng .nugly Into •• I d  frame. The end. o f  the p.nel 
are pivoted ecoentrlcaUy to the end. o f  the fr.me. A weight of snmclent 
.Ize I s  arranged t o  hOld the p.nel In line with the frame, under ordinary 
circumstances ; but should the wtnd greatly Increase In force,  the panel 

wlJl turn upon It. axis,  presenting Its edge to the wind, th� welgbt bringing 
I t  back to It. pl.ce as .oon a. the force of the wind abate . .  The wing, .. re 
h e l d  ag.lnst the wind by another weight, and mechanl.m Is p rovided .0 

that. should the wind Increase I n  force • •  top block. wlJl  be pu.hed b.ck, 
raising the weight.  Tne wheel wlJl thus be stopped by an exce.' o f  wind, 
and wlJl start . �aln automat ically a s  the wind .b.tes. Th ere t • •  Iso a vane 
with sulta.ble wIngs, udlpted to serve a s  8. governor, and so arran ged that, a s  
t h e  w t n d  i ncreases i n  force, t h e  outer endd o f  the w J n g s  a r c  forced back , 
whICh r.lses a belt  sbl iter and prevent. the m.chlne from being dri ven any 
faster oy the Increased velocity of the wind wheel.  Should the wind .tlJl 
i n crease t n  force, the other devices are op erated to throw the wings of the 
wind wheel out o f  the wind.  As th e  force o f  the wind abates , t he belt 

shl lter drops down ward, which Increases the relative velocity of the ma­

chinery. 

I mproved Car Brake. 
Stephen C. Taft, Fran l!:lIn, M •••.  -TrI.ngular bracket. are attached to 

the truck frame, the an gles of which are d o w n ,  and di rectly below ODe of 
the axles . T h ere is  a frlctlon wheel on a shaft, the la.tter entertng a bent 

ever &ttach ed to one bracket.  This sh.tt I. free to reVOlve,  one end In tl.e 
bent l e ver a n d  the other In the brack e t .  A chain wheel I. fixed o n  another 
shaft,  wh.tch s h a f t  revol ves in the brlLcket s .  A loose fric tton chain passcs 

arou a d  the chain wheel .ttache� t o  the lever. A rod Is a t t a ched to an a rm 
on t h e  chain wheel sh'lft. which extends to the locomotive, and 1s con. 
nected w i t h  a wind lass sbaft a n d  wheel ,  whlct} i s  nnder the co ntrol of t he 

engi n eer, by mea.ns of which be C3.U a p p l y  the brakes to all  the cars In the 
trat n.  When the rod is drawn t o ward the locomotive, the fri c U o n  chaIn Is  
t I ghte n e d  on t h e  wheel,  which draw. on the bent lever.  O n e  e n d  o f  the 
fri c tion wheel  8 h �ft b etng c o n il n e d  i n  thi s lever,  tbis movement will  raise 
the frlcl lon wheel, .nd couse It to come In cont.ct with the axle . The .xle 

b eing revolved r.pldly 11'111 c .use the friction wheel and sh.ft t o  rev olve, 
winding u p  cha,ins,  o n e  o f  which connects with the brak es o f  t o e  cars In 
front,  and the o t h e r  with the brakes o f  t h e  re.r car.. As tile wheel. cease 

t o  revolve,  the frI ction wheel  11'111 cea'e to "ct, and the cor. wlll .top . The 
b .. ck motion of the rock sh.ft Is produced by • •  plnl .prlng. 

I mproved Treadle. 

J.mes W. Staple., Biddeford, M e . -The tre.dle rod I. pivoted to the sew­
n l{  m achin e  table, and hang. d o wn to a point a little above the frame con. 

nectlng rod, wher" I t  I .  provide d wltb a foot piece. A bell cr.nk I .  pivoted 

at i t s angle o n  the c o n n ecting rod, and connected by one arm by means of 
a r o d  to the crank, while the other .rm I. at tached t o  the treadle rod. 

The driving pnlley turns In a plane . t  right .. ngles to tbat In wblch the 

treadle rod .wlng., .. nd . link I. employed for connecting the bell crank 
with the rod attached to tbe crank, to allow the tormer to vibrate In two 
direction •• 

J dentifie �mtriean. 
Improved Devices for Preventtolr Children from Fallin" Ont 

of Windows. 

Gabriel Konigsberg, New York clty.-Horlzontal rods are placed acr08B 
the lower p.rt of the window, and .upported in wooden block . .  Each 
block has a central p erforation for the rod, whlQh Is cut euctly t o  the 
wldtb of the window, the blocks being placed between the .a.h·gnldlng 
strip..  A .umclent number of block. and rod. are arranged In the window 

to prevent any pos.lbllIty of .. ccldent or danger t o  the children looking 
out. The nppermo.t block I. secured, so a. to bind IIrmly the wbole .erles 
of blocks together. By det .. chlng the f .. stenlng device or sa.b, the upper· 
most blocks m .. ybe ral.ed and carried on the rod toward lhe center, so that 
the upper rod may b e  readily taken ont of the .... h .tr1ps, and then the 
other rods with tbelr block. ral.ed from their connecting blocks and de· 

t .. ched from the window. 

Improved Call Bell. 

Samuel G .  L evey, New York clty.-Thl. lnventlon conolsts of • movable 

r .. ck for holding .dvertlslng card. or bill. , c QDnected with a call bell for 

hotel . ..  nd the like place., and provided with mechanl.m for moving It, so 

arranged that each time the bell rod I. o p erated for .oundlng the bell It will 

cau.e the rack to .bltt the bre .. dth of one or more of tbe cards or billS, to 

change them abo u t  and presen t  dUrerent onei to vie w ,  in a manner calcu .. 

lated to attract .. ttention. 

Improved Tele"raph Insn lator. 

Chas . L. Le Baron ,  Pen.acola, FI • .  -Thl. lnventlon consl.t. ln a peculiar 

construction and mode of fa.tenlng telegraph wire I n.ulator., whereby 

. ecurlty acd facility of appliance may both ch.racterlze the .ame device. 

Im proved Cookin" Lamp. 
George P .  Hou.to n ,  W •• hlngton, D .  C.-Thl. Invention relates to and 

consl.ts l n  mean. by which alcohol may b e  uti lized as fuel upon excnr.lom , 

hunting, or other expedit1on s, and In local1ties or seasons where b u t  Httle 
fire I s  desired. TLls I • •  ccompll.hed by means o f  a folding .tand, c on­
.truc ted tQ receive the cooklng ve •• el and heater In a novel and convenient 
mann er. 

Improved Tool for Char"i n" Piles of Railroad Ralls and 

other Iron into Furnaces. 

Smith W. Kimb le,  Springfield, Ill .-Thls lnventlon relates to and consist. 

I n  means for charging railroad rail  pile. Into heating furn .. ces with conve· 
nience,  facUlty, and economy o f  hum!ln labor. 

Improved Piano Sonnd Insnlatin" Attachment. 

Wm . R .  Miller, B altimore, M d . -This I nvention relate. to a novel mode 
of applying a n o n·conductor o f  s o und to a. pian o ,  80 a8 t o  prevent its dl· 
ver.lon and partial e.cape b7 w .y of the leg •.  

Improved Pipe Mold Dryioll' anel Castlnll' Pit.  

Benj .  S .  Ben.on,  Baltimore, Md.-Tht. Improvement rel.tes to the 1I00r 

o f  the o ven and ca.ting pit, and con.l.t. ln providing the plates or .ectlon . 
which compose the same, with a series of apertures, pecul1arly arranged 

for the upward p ".age o f  the hot bla.t to act on the pipe mohl, both Inte·  
rlorlly and exterlorlly. 

Improvement in Meta l Pipe Mannfactnre. 

Ben) . . J. Ben.on, Baltimore, Md.-Tbe o bj ec t  of thl. Invention Is  to pro­
vide an Improved pit o r  oven for drying pipe molds and c •• tlng pipe there· 

tn ,  together with Improved appliances or Bppara.tus connected therewi l h  
for h ol.tlng, carrying, adJ u s ting, snpportlng, and loeklng o r  fast ening the 
mold lIaok •. 
Improve" Combined Lookln" Glass and Photoll'raphic Frame. 

Isaac N .  Shatto, Newp ort, Pa .-An tnner frame 1s h1nged to the outer 

Irame . The hinged frame h.s the gl ••• In.erted In It,  and I. provided with 
II b.ck, which I. covere d w i th velve t .  The main frame I. also provided 
with .. back and WIth a glass, bet ween which and the back photograpb. or 
records are to be placed. By this construction,  tho device, when closed, 
presents no appearance of being anything but .n ordinary looking gla.s . 

Im proved Mill Bnrr Dress. 

John D. Miner, Mollett's Creek, Ya .-Tbls Invention relate. to mean . 
whereby a mill burr may be dre .sed so as to prep .. re the grain for 1I0nring 

a t  the eye of the stone, and thus save a large pelcen tage of the power 
ordinarily require d under like c l rcum.tances, as well a. permit the mill to 

b e  c p crated by t wenty- live p e r  c e n t  Ie ••  wa ter.  

Improved Cream Snet Compound. 

John Hobbs, Bo.t o n ,  Ma. s . -Thls lnventlon conslsto ln a novel an d v.ln· 
.ble process, by which tallow may b e  E O  prepared and Intermi xed with 
partially churned cre.m that the prodnct w ill .ubsequently gr.nulate .nd 
assume a waxy appearance . It "\l 111  then have the odor and :fIa.vor of cr eam, 
while I t  p o,se •• e. the property of rem .. lnlng solid np to a temper.ture of 

90', and of allo wing a clean cut a t  all times. 

Improved Low Water Indicator. 
Cb .rles N. Myers. Chicago, I11 .-A 1I0at control. the valve by wblch the 

whl.tle or abrm 18 .ounded when the w .. ter becomes too low. The valve 
rod Is extended horlzo ntallv, and .upported In a sock e t  formed In one Bide 
of tbe 1I0at ca.p, a n d  In the fork of an .Im of an elbow lever connected 

with the 1I0at. This ferke d arm move. or sUdes the valve rod, when the 
1I00t rl.e. or fall., by eng .. glng lind collars on prpjectl on. on t h e  rOd . 
Tbe rod Is al. ) adapted for application of a device for turning It and grind. 

Ing the valve to I t  • •  e a t .  

I mproved Surface Planer. 
WIlII .. m C .  Margedant, a.mll ton,Ohl o .-Thl. lnvention relates to ""rface 

planpr. , and con ••• to ln cau.lng the .pron, which prevents the collection of 
shanngs on the roller., and the bonnet, which catches Ibe shavings and 
throw. tbem on the apron, to serve together as an upper table. 

Improved Vehicle Rein Guard. 

William Levy aBd William H . C h rl stlan , A.hl.nd, P •. -Tbls lnventlon reo 
lates to harness, a n d  consl s t s 1n means whereby the entangleme nt of driv. 
Ing re i n .  with swingle tree., and many other .. ccldent., m.y be ellectually 

preve n t e d .  

I m proved Machine for Moldinlr Pipe Molds. 

Benhm l n  S. Ben.on.  B.ltlmore, M d . -Tbls Inventlon I . ..  n Im provement 
on tbe m achine for prepari n g  the mold. for casting metall ic pipe., for 

for " hlch letter. patent No. 33,178 were granted, Sept ember S, 1961. The 
Improvement relate. to an . d j us table coun terbalance for the fi.sk holder, 
w h e reby a n  e Q ul p 0 1 . e  Is maintained dnrlng the vertical movement of the 
latter ; also,  to the arran gement o f  radial revolving :fingers in the sand 
hopper. t o  act 1 n  regular succeSSion , to thro w a consta n t  and e quable 
stream of sand into the flaSK ; also.  to a revolving cone for e qualizing th e 

di stribution ot .and within the hopper ; ol,o, ln . o prlng balance or weigh ­
Ing attachme n t  f o r  determinin g, In . d vance, the weight of t h e  mold • .  

Improved Ferti lizinII' Componnd. 

Benjamin G .  Carter, Oatl,nd., Ya. -Th l s  Invention relates to fertlllzir g 
compound. that are I n tended to t.ke the place of . t.ble m.nnre, yielding 

to t h e  plant all tho.e elements of Its  compOSition In which the 0011 Is  liable 

to be deficl ec t .  It contai n s ,  i n  a cheap and easily tranf.lportable form ,  all 

the In gredien t .  w n lcb give value t o  .table man ure . 

I m proved C o mbined Ventilator and Chimn ey. 
Walter i(. H i nkley and Charles J. Dibrell, D.lla., Tex. -This Invention 

conslst� of an tron·Hned tnner nue, secured witb1n an outer c a si n g  wIth 
suitable b o t tom and top perfor.tlon. for e.ta bll.blng a ventilating .Ir enr­
rent aroun d  the lIue. The C •• lDg Is .ecurely attached to the cetltng .nd 
roof, and supported on suitable hangers or strap s .  A detaChable extension 
lIue I s  .et  Into the u p p er end o f  the Inner lIue, .nd provIded with r.ln-pro ­
tectlng caps or shed. at I t s  top and a bove the upper perforated end of the 
Yen tllator.  

Im proved Hot Air Rellillter. 
Edw.rd A. Tnttle, N e w  York elty.-Thl. lnventlon c onsl.t. of the moving 

device for o perating the fan. of .. regloter. It form9 part of the register 
front o r  top, and Is  fitted, arranged, and .ecnred In the stationary part by 
lags In front of .nd behind llanges on wblch tbe movable part slIdes to 
work tbe fanB. Tbe oald Ings .. nd the fianges are 00 contrived that tbe parte 
subject to wear are hjjden from view. The lald movlnll: part 18 connected 
with the fana, 10 tbat, wben all parts are adjnoted In place, Its eleape 

throngh tbe notcbes, by wblch the lugs going behind the fianges are Intro 
dnced, l. preve"te d ,  
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Improyed Lid for Closin" G a s  Retorts, Su"ar Filters, etc. 
Jame. Dunseith, New York clty.-T h l .  I .  an Improved lid for gas retort s ,  

sngar IIltera, a n d  other v e  •• e l .  that require t o  b e  clo.ed airtight, and I n  
811Ch a way that they c a n  b e  readily o p ened a n d  closed , • •  " qutrc d. B y  
suit able construction, should tar, co1.:e. or other substance � t' t  u p o n  a n d  
adhere t o  t h e  mouth of t h e  ves.el, ' f e w  t urn s o f  t h e  l i d  b a c k  a n d  forth 
will bring .ald lid to It • •  eat.  and the .ald .ubstance, I n B tead of doIng a n  y 
barm, will be a po.ltlve benellt by . ervlng a. a Beat to t h e  lid . A f t e rward 
by turning the lid In the dlrect loll t o  c.u.e the rollers to roll up Incline d 

be .. d s ,  tbe lid 11'111 be forced firmly Into I t .  seat. Thi s con.tructlon al.o 
en.bles the lid, .bonld I t  become w orn, to be readily I:round to It • •  eat, . o  
as to alway. shut .. Irtlght. 

Improved Corn Planter. 
J .. me. W. Slmp.on, Dry Rldgp., Ky.-Tb e  Wheels carry the axle with (bem 

In rhelr revolutton when turning forward , a n d  allow the axle to be atattoD. 

ary when the wheels are turned backward. To the axle are attacb e d  c & m s ,  
which, aa t h e  s a i d  axle revolves,  strike against a bar and p u s h  it forward . 

In the upper arms of bars, connected w i t h  the bar last mentioned, are 
formed holes to contain .eed enough for a hill, a n d  I n  .uch po.ltlo n s  as to 

enter the hoppers to receive the seed as the bar m oves back, and to paBS 
out of said hoppers, and over holes In the platform 8S the bar moves for .. 
ward. As the seed dro p s  through the holes In the platform .  It 18 receive d 
uoon lower arms of the second bars , a n d  held u n t i l  t h e  first bar moves back, 
when i t  drops to the gro u n d .  The driver, from hiS seat, by o p erati n g  a 
lever, can ratse the f urrowing plows from t h e  grou n d  w h e n  des fred.  TIl e 
coverin g plowa are placed a l I ttle in the reu, and at o n c  side.  so as to fi l l  
the fmrows opened a n d  cover t h e  s c e d .  T h e  covering plows m a y  be r a i s e d  
from the ground with .nd by the furro wing plow,.  Sm.1I  Y·.:,aprd b arro w s  
a r e  drawn in the rear o f  tbe covering p l ows. T h e  same movement of t h e  

lever ralseo a l l  t h e  p l o w .  a n d  t h e  h.rrows f r o m  the groun d .  By oper.t l n g  
.nother lever, t h e  axle m a y  b e  turn e d  by h a n d  to adjust I t  w i t h  re.pect t o  
t h e  dropping device, Bnd to t h e  wheels ; a n d  by m e a n s  o f  a t h ird levt'r, I h e  
dropping devi c e  can b e  op erated by h.nd , or h e l d  f r o m  operating, a .  may 
De deBlred. 

Improved Cotton Press. 

John H .  Simon.on, Ea.t Norwich , N .  Y . -The foll ower. are IItted to sl ide 
up and down Inside o f  the ca.e,  the lower one havi n g  the l o " g  p r o j e ction. 
exte n ding throngh slot., to be connected to rack. ( or belog ral.ed .. n d  low­
ered by gears. The npper one h •• the .hort projections ext e n d i n g  through 
.Iots, t o  be connected to racks which are al.o operated by the gears. The 
rack. move the heads In oppo.lte direction. by one and the same movement 
of tbe wheels. The latter are geared with tbe drl vl"g shafts by a p.lr of e c ­
centric toothed wheel�,  so adjusted that t h e  leverage of t h e  power l L c re a s e s  
progr essively 8.S t h e  w o r k  progresses and t h e  resistance increases. T b e  
driving shaft I.  worked by a h a n d  lever, p a w l ,  an d a ra tchE t w h e e l .  T h e  
ratchet wheel is m a d e  eccen tric to increase t h e  g a i n  of J cycra�e. T l J e  p r o .  
jectlons o f  t h e  o ther folJower con n e c t  w l t h  racks by sl ldtng u n d er b o c ks ,  
b y  which I h e  follower I .  p u l l e d  d o w n .  They have a hook projectIng O v e r  
th e s a i d  h o o k . ,  by which t h e  follo wer I s  raise d  when t il e  r a c k s  are fo r c e d  
u p .  The racks also h a v e  a h o o k ,  by w h i c h  t h ey e ['l g ag e  w i t h  t h e  crOES bars 
when raised up to be held pro p e rly for the projections t o  . n gagA with them 
when the follo wer I. moved back over the pre.s when I t  t. lIlled.  

Improved Sprin" Rockl o l(  C h a i r. 

Stephen Fallon, Brooklyn, N. Y . ,  aSSignor to hi mself a n d  J o . e p h  A .  
HodgeDA ,  01 s a m e  plscc.-The b a s e  frame CODsl s t s  o f  two � J d e  frames con. 
nected at their upper mtddle partE'. BDd at t he i r  r ear parts by rour d s .  To 
the seat frame are attached two or more tlprlngs,  w h ' cb are collcd a r o u n d ,  
.. nd their other e n d s  a r e  attached 10 t h e  round. the e n d s  of which work In 
sockets 1n the frame. Thus the �prinPts form the only connection b e t w een 
the seat and trame, E O  that the seat J s  both i u p p o r 1 e d  and rocked on tlH2 m .  
B y  wlthdraw l p g  a p i n  a n d  turning t h e  round, t h e  tension o f  t h e  . prlng. 

m.y be Incre •• ed or dlmlnl,hed,  a.  d e s i r e d .  

Improved F l n l i u lr  and Smootll l n ll'  Iro o .  
Benjamin F .  St. Joh n ,  ShelbYVIlle,  I n d  -The han d l e  h ••  " base with a 

tiange, which latter s urrounds t h e  smaller upper sectton of the h o n  w h e n  
t h e  h . n d l e  I • •  ttacbed. The upper section I. c a s t  o n  . n d  form. a p a r t  of t h e  
Iron . A spri n g  b o o k ,  att.ch ed by . p t v o t  p i n  to t h e  l an d l e ,  w o rk s  through 
a hole In tbe front of the lIange .nd enter. a hole  In t h e  upper .ectlon. At 
the rear end, t h e  band Ie  I. att .. cbed by mean. of a pin In the upper section 

a n d . bole throngh lhe lI.nge . 

Im proved Sewi ng Machine. 
John Speir.,  Xew York City, .s.lgnor to hlm.elf and Henry �'. Cox, .ame 

plac c . -Thls I s  a novel m e ans for opera t i n g  the looping hook of that cla s s  
of s e w i n g  machines In which a n  under looping t h read I s  u s e d .  I t  C O D & j s t s  
In t h e  m echanism for Imparting a r o c k i n g  lateral m o v e m e n t  to the l o o p i n g  
book, for moving t h e  h o o k  to a n d  f r o m  t h e  n e e d l e  I n  " longltudmal 

direct ion . 

Improved Paper Ba" Maclline. 
Truman HotchktEs,  S '  ratford, Conn.-This m a c tll ne 1 s  for makin g satche 

bottom bag. of various .lze9. The paper Is drawn down o ver the gui de 
roHer, and forced along under thq movable sheaT, ovc:r the statt o n a r y  o n c ,  
to . t.ble In front o f  the formlnl< r o l l e r  and t h e  foldin g  r o l l  or.  One m.rilln 
o f  the paper strIp also passes under the pasting roller to receive the paste .  
b y  whlcb t h e  e dges, joln< d In t b e  forming of I he t u b e ,  . r e  r asted . It  al.o 

passes betwee n the former an d folder a n d  under th e prefieer bar. Ae a o e n  
a .  the end o f the p a p e r  strip c o m e .  t o  a g.ge, l t  . t o p .  and I s  c u t  off by the 
fal l  of  a cutter. The folders then comm ence to turn, .nd a t  the .ame tlmc 
the pre s.ure b.r spring. down and p r e  •• e s  the paper against the forming 
roller, .o that It will b e  G r.wn In between t h e  folDing rollers a n d  folded . 
By the same oper.tlon, the m .. rgln of the paper . t  t b e  knife I. d r a wn u n d e r  

t h e  pastin g roller on t h e  c u t t e r  .nd pa.ted, f o r  s e cnrl n g  the fold. 0 1  t h e  
b o l t o m  of t h e  bag. When the roller fo lders have made one revolut i on 

ar d formed the tube an d uni t ed the edge s ,  t h ey rcst,wb lle the slI d i ng bori. 
zontal e n d  folder. go forward j ust In front of t h e  end of t h e  fOl mer, a n d  
fold I n  t w o  .,de. o t  t h e  exten .lon of t h e  t n b e  beyond t h e  for\ller to form 
th e bottom. Then the vertical .I'dlng folder. move forward .nd fold In 
the othpr two Side.,  .nd complete the b.g. An I n ge n ious de,tee, l.stly, 
lIattens the bag d o w" .t the .Ideo. a n d  fold. the bottom down fi.twt.e on 

the upper .Ide, .0 that It  will pack: Into bales or boxes economically, with­

out Inj ury to the bottom. 

Im proved C orn H n sklnK Machine. 

Edward EllI.on, Waverly, M d .-Th l .  tnventlon relates to mean s wbereby 
COI n may not only b e  den uded o f  the .huck, but a t  the same l ime rclleved 
of the stem, Bnd whereby the ear, t h e  leaves of the shuck, and the exci se d  
.tem may b e  dl.charged .eparately. t h e  l eave. belnll left I II • , t . t e  ready 

to be u.ed f Jr m.ttras,e. and kin dred purpose •. 
Improved Floor C l a m p. 

James CarIn e ,  Springfield,  Mass ., BE-signor to himself and J. H. H a sktns, 
same p ! ace .-Thts lnventton c O ll e l s t s  of a pa1r o f  grfplng levers p1voted to 
a hand lever, or to a press u r e  plate or board (.I n  i f , lor a c t i n g  upon 1 11 C  edge 
of the floori n g .  It  i s  arra nged i n  c o n n e c t i o n  w i th c a m  gr ooves I n  a vlate 
also a t tach e d  to the lever, so that t h e  gri pers being plu.ced OD the joIst w it h 

the potnts near the lower edge , and t he h a n d  lever above, w i t  b t he prl SSu r e  

p late s galnst Ihe !loorln g, a n d  t h e  h . n d  lever b e i n g  p r e  • •  e d  forward in Ihe 
airectl on to clamp the floorln� together,  E uch action WIll CRUEe t h e  g r 1 p e r s  
to b i n d  IIrmly .. galn.t t h e  j ol.t, . n d  h o l d  f o r  a fulcrum f o r  t il e  han d l e v e r .  

a n d  w i l l  l e t  go and relea.e t h e  h a n d  lever w h e n  the latter I s  m o v e d  b a c k  

after p r e  •• IDg t h e  1I00rlng. 

Improved Stoaio" Clamp. 
Cbarle. E. Richard., Orange , M ••• . -The clamps are made o f  Iron rod. 

one half Incb , more or Ie •• , I n  di ameter. The bodle • •  re of • length equal 

to the bre.dlh of tbe ledger bo .. rd., .. nd are ben t at  rIght angies to 
p •• s aeros. the edge. of the same and the side. of tbe pole • .  rhey are Dent 
..gain at right angles t o  overlap thc outer Side of tbe pole., a n d  their end. 
are bent tnward at right Bngles, and are made sh arp s o  as t o  be driven lnto 
tbe .al d enter side of the pole •• They are al.o arranged dlogon slly aClo.s 

the Inner Iide of the poles, and their ends are ben t  tn ward In opposi te 
directions to overlap the onter .Ide of the poles from the opposite Side s ,  

.0 tb.t t h e  .traln will come agaln.t t h e  .ald poles . Th e  ledger board • •  re 
kept from Slipping In the clamp. by wedge s .  By thl. constrnctl o n ,  the 

soaffold ll put np wlthont the u.e of naU • • 

© 1874 SCIENTIFIC AMERICAN, INC



SEPTEMBER 1 2, 1 874.J 
�u�iut�S aud �"�O'ual. 

The OlIar(Jd for Insertion under Ihu Mad l& 81 a Line. 

Telegraph Inst's. M. A. Buell,Cleveland,O. 

Wanted -A Position, by a thorough Me­
chan i c a. l  Engineer, who can arrallge Foundry aud get up 
all  ta.ckle on tbe m 1St Improved pl&DS fur t h e  manufac· 
ture o[ Cast Water and Ga@ P i p e .  aud all ca stings requi­
red for Water and Gas Works ,  as well as other h e &vy 
C S S t lllr;l;8. The best of re ferences a n d  experi ence. Ad­
dress E n gi n e er, P. O. Box No. 81, Louisville, Ky. 

A First Class Pattern Maker wants a Situa­
tion. Best of rdercnces gh'cn,  if  requir e d .  Apply, Box 
412, Gal i o n ,  Ohi o .  

McCul loch's Micro�copes magnifying 10,000 
U rne s .  w i t h  pamph let g i v i n g  explanatio D s ,  fre e by man 
for 75 cents.  Adjrcfls W. B r o wne, Box 4895, P . O . ,  N . Y .  

A nderson & Son . Mechanical Engineers, 
furn i s h  D e signs, Drawi ngs, ESl imste s ,  and Dew Mech aD­
Ical M ovements for ExperImental and other MachInery. 
61  Broad way, New York. 

Vertical Tubular Boilers-all sizes. Send 
for Prtce L�Bt. Lovegrove & Co.,  Phi ladel p tJ l8,  Pa . 

For Sale-A G car Cutter, 'rhos. Robj olm's 
make.  Lathes,  ,J ewel ers' T o o l s ,  &c. F .  Ward, 11� Front 
Street.  X r. \r York. 

Compound Pr.lpeller P umps,for �1ines ,Quar­
ries,  Canals , n u d  IrngatI D g  purpose! . Circulars o n.  ap­
p l i c a t l u n  t o  li vdroscat.Ic and Hydraul!c Company, 913 
Ridge Avenue, Ph!!adelpbl., Pa . 

A machine that actually pays its cost in 30 
days ! M a d e  by Humphrey MachIne \,) 0 . ,  Keene, N .  H .  

For Solid Wrought-iron Beams, AtC., see ad­
verr.I sement. Address Union Iron Mll!s, Pittsburgh , Pa. ,  
f or Itthogr.ph, e t c .  

Electric Bells for Dwellings, Hotels,  &c.­
Mos t r e l i a b l e  and cheap e s t  Hotel  Annunciator. Cheap 
t e l egra ph outtlts for learners , IDs t lS  for Prtvate Lines,  
Gas LIghtIng App oratus ,ptc.  J .H.HessIn,Sc.Cleveland,O. 

Pattern Letters and Figures, to put on pat­
t erns ot cadtlngs,all sJzes . H .  W . K nlght,Seneca Fa.lls, N , Y .  

Diamoncis a n d  Carbon turnea a n d  shaped 
for S C 1 e n t1 flc purposes j a 1 8 ,) ,  Glaziers' Diamonds manu­
factured and reset by J .  DickInson, 64 Nassan S t . ,  N .  Y. 

Hand Fire En� ines, Lift and Force Pumps 
for fire n n d  all o t h e r  purposes . Address Rumsey & Co ., 
Seneca �·alla. N. Y .. U. S. A. 

A thorough Mac hinist and Draughtsman, an 
experi n ced }1�orema D ,  o eslre8 employment . Address 
Ed ward C I ' n t o n ,  P b l l ad e l p b.l a ,  Pa. 

For Sale-Two Steam Saw Mills and three 
Farms, by C. Bridgman. SI . Cloud, M i n n .  

Deane's  Patent Steam Pump-for all pur­
poses-St r ictly llrit class and reliable. Send for circular. 
W. L .  C ba.e & Co., 95 & 97  L i berty S t . , New York. 

Spinning Rings of a Superior Quality­
Whl tln.v!lle SpInning H'ng Co., W hitins ville,  Mass . 
S e n d  for •• m p l e  and price ! 1st.  

Wanted-The Manufacture of "Specialties" 
made mo,tl y  of Wood. Sayer & Co.,  Meadv1lle,  Pa . 

'l'he Pickering Governor, Portland, Conn. 
Portable Engines 2d hand, thoroughly over­

ha'lled,at 71 Cost.  I .  R . Sheannan. 45 Cortlan dt S t . ,  N .  Y. 

The I mproved Hoadley Cut-off Engine -The 
Cheapest, Best, and Most Economtcal steam·p o w e r  in 
the U n i t e d  Stat e s .  Send for cIrcular. W. L. Chase & 
Co.,  95 & 9i Ltberty St.,  N e w  Yor k .  

Mechani cal Expert in Patent Cases. T. D ,  
Stetson, 23 M Ul lay S t  ..  N e w  York . 

Gaa and Water Pipe, W rought Iron. Send 
for price list to Balley, Farrell & Co . ,  PI t ts bnrgh, Pa. 

Forges-(Fan Blast), Portable and Station­
ary. Key.to�e Porta Ole Forge C o ., Phllaoi.elphla, Pa. 

The "Scientific American" Office, New York, 
I s  fitted wltn the Miniature Electric Telegraph. By 
toueblng little buttons on the o.e' K s  of the managers, 
signals are 8ent to persons tn the various departmen ts 
of the e.stabllshment. Cheap and elfective. Splendid 
for sbops, otllces, tlwe\l l n gs .  Works for any dIstance. 
Price f5. F . C. Beacb & Co., 268 Broadway, New York, 
Mak ers. Send for free I\lustrated Catal ogue. 

All Fruit-can Tools,1t erracute,Bridgeton,N.J. 

Brown's Coal yard Quarry & Contractor's Ap­
para tus for ho1stt n �  and con veying mat erl als by lrOD 
cable.  W. D. Andrews & Bro . ,  414 Water St., New York. 

For Solid Emery W heels and Machinery, 
send to the Unlon Stoue Co., Boston, Mas8., for c1rcular. 

Lathes, Planers, Drills, Milling and Index: 
Machine. Geo. S .  LI ncoln & Co., Hartford, Conn. 

H ydraulic Presses and J acks, new ana sec­
on1 nand .  E. Lyon, 470 Urand Street, New York. 

Engines, Boilers, Pumps, Portable EngineI'! 
Machl nt. ' s Tool s . l .  H. Sb eannan . 45 Cortlandt St .. N.Y. 

For best Presses, Dies and Fruit Can Tools, 
BlI .R & WIIlI.ms . cor. o f  Plymouth & Jay, Brooklyn,N.Y. 

Price only three dollars-The Tom Thumb 
ElectriC Telegraph .  A com pact workInll Telegra pb ap. 
paratus. tor sending messages, mak ing magnets. the 
electrlc ligh t ,  g1ving ala.rms, an d vartous otller purposel .. 

Can be put In o peration by "ny lad. Inclndes battery, 
key an<1 wlreo. N eatly parke<1 and aent to all parts of 

the wOlla on receipt of price. F. C. Beach & Co. , 263 

Brol\llwaY, New Y orli.. 
Rue's " Little Giant" Inj ectors, Che&pest 

and Best Boller [<'eeder In the market. W. L. e na.e "" 
C o . , !IS. 95. 97 Liberty stre"t. l\ ew Yorl< . 

For Surface PI'Lners, small size, and for 
Box Corner Grooving Machines, send to A. Davis , Low­
ell, Mass. 

Peck's Patent Drop Press. For circulars 
sddl CSS MUo. Peck & Co ., � ew Haven, Conn 

' 

Small Tools and Gear Whee lS for Models. 
LIst free. Goodno w & Wlgbtman ,23 C o rnblll,  Boston,Ms, 

The French Files of Limet & Co. are pro­
nounce<1 snperlor to all other brands by all wbo use 
th e m .  DecIded exce llence and moderate cost have made 
tbese goods popular. Homer Foot & Co., Sole Agents 
for America, 20 Platt Street, New York .  

Mining, Wrecking, Pumping, Drainage, or 
Irrlgatlnll M achinery, for sale or rent. See advertise­
men t.  Andrew's Patent,  tnstde page. 

Automatic Wire Rope R. R. conveys Coal 
Ore. &c .. Without Trestle Work. N o .  34 Dey stl eet, N. Y 

A F. Havens Lights Towns, Factories, Ho­
leis. an<1 llweil1n tl. wltb Gas. 34 Dey street, N e w  York. 

Temples &I Oilcans. Draper, Hopedale, Mass. 
Be.t Philadelphia Oak Belting and Monitor 

Sti tched. G. W. Arny, Manufacturer, SOl & S03 CherrY 
St .. PhlIadelphl . ,  Pa. Send lor n e w  CIrcular. 

Buy Boult's Paneling, Moulding, and Dove-­
tslllllg Macntne. Send for cIrcular and sample of work. 
B. C. Mach'y C o . , Battle Creek, Mlcll . . Box 227. 

J.  E H. will find results of experiments on 
the tensile st rength of steel In TrautweIn's "Eng-1Deer'8 
Pocket Book."-F . C. B .  w!ll llnd directIon s  for making 
pIckles on p. 18 1 ,  vol .  2'1 . - H .  W .  C . 's queries as to ele· 
vator belts and mm gear are Incomprehenslbl e .-J . M . E . 
w !l\ Ilnd descriptions of pontoon and other bridges In 
M.h�n's " Civil Englneerl ng." -W. P. D. wlll llnd dIrec­
tio ns for preserving entomological specimens o n  p . 404, 
vol. 29 .-W . P .  can repair hIs damaged looking glass by 
the process descrIb e d  on p. 20J, vol. SO.-G. L. H. will 
Ilnd a reci pe for paratlln varnish on p. 91, vol. 31 . 

E. H . . Jr. , asks : What is the proper length 
o f  the In.lde of a link fpr an engine of 8)4,,4 Inches, 
wnole throw o f  valve beIng j( of an Inch ? A .  Th ere Is 
no general rule. Make It of E uch a length that It seems 
well proportioned to the o ther detaUs . 

C. H. C. asks : What is the theory or phil­
osophy of the Improvement o f  a violin by age ? Is It 
tbe u.e of the In. trnment, or Its age, or both, that pro· 
duces the Improvement ? A. Violins donbtle .. lmprove 
by age, as they become bett er seasoned ; and the 8upe· 
rlor1ty oC a few very old vlollns Is dne to their excellent 
manufarture. 

G. I .  E. asks : Will a siphon pump answer 
the same purpose as a steam pump ? WlU a Siphon 
pump Ult the water 28 or SO feet and deliver It 20 feet ? 
Will It take as much or more steam to rnn the Siphon 
as a regular steam pum p ?  We nse a steam pump. 800 
feet from mill. to draw water from well and through It 
to mlll, .utllclent to make steam for a 20 Inch cyl1nder 
f- D gln e .  W e  take steam fro m mI ll  t o  st eam pump. A. 
W e  thInk that your present arrangement will  be more 
satisfactory than tbe one that you propose, 

W. H. asks : How is the common g'.:'v­
ernor of a horizontal stationary engine made to govern 
the steam as It goes throngh the pIpe t o  the cyl!nder ? 
A. E l tb e r  by closing or opening the throttle valve, as 
occasIon may re quIre, or by changIng the p eriod of ad­
miSSion o f  the steam to the cylinder. 

How many Ihs. o f  coal wonla be requIred to reduce 40 
tuns of 2 Fe. °3, 3 HO ? A. It would depend somewhat 
upon the process. You should consult a 1l00d work on 
metallurgy . 

C. F. S. asks : Can I use a round belt to 
run at qnarter twist from a 24 Inch pulley (runnIng at 
10J revolutions per ml�utp) to a 16 Inch p ulley ? A. Yes. 
As to your other question, consult a manufacturer. 

W. R. H. asks : When is it 1 2 O'clock , when 
the clock Itrikea the Ilrst .troke , or when tt strikes the 
last stroke ? A. At the commencement. 

A. Z. says : I made a tin blower, 10 inches 
tn diame t er. wlth 4 fans, l!Iquare at ends ; t h e  fans mea s ·  
u r e  9 Inches f r o m  end t o  end. I h ave a 2� I n c h  p ulley 
on fan shaft, and a 48 Inch tly wheel on foot lathe. from 
which I take the belt. I run the fan as fast as I can, bnt 
It does not blow worth a cent. The openIng In sIde I s  S 
Incbes, outlet Is )4 of on Inch . What Is the matter with 
tt ?  A. Probably you have made the fans so that, lnstead 
of forcing OUt the air, they j us t  keep It In mOt\('n withIn 
the c &se.  

S. says : 1. I have a hydraulic press, the 
p ressure on Ihe ram belug 2 )i tuns per squar. lnch. How 
much prel!!Hlre i s  there on the walls of the cyl1nder ? 
Does the pressnre vary On the walls o f the cylinder as 
the ram Is being pnshed out ? A. The p ressure per 
. quare Inch on the side o f  the cyUnder a t  any time, I s  
approximatel y t h e  s.me as t h a t  on t h e  ram. 2. By what 
rule do you ascertain the nesessary thic kness o f  cylln·  
der to wIthstand any given press nre ? A .  Yon wlll llnd 
rules for proportioning tblck cylinders In the SorEN­
TIFIC AlIBlUCAN for June 21,  1873. 

S. & M. say : We have a 6 inch pipe in a 60 
foot well. Can we attach a 2� Inch cylinder and pump 
water as easny , as If  we used a I J4 lnch pipe ? A .  Yea, 
under ordinary circumstances.  

A. A. J.  says : In a large steam saw mill, we 
have to take water from a s wamp, and a great deal o f  
mud Is pumpe d  I n t o  the boilers and fills the ga ge cocks 
and steam gag ' wltb Il n ely p OWdered earth, which also 
gets Into tbe cylinder and completely Illls the ends up, 
notwIthstanding that we have a pipe leading from the 
maIn pon<1 to a large wooden tank, whIch the water goes 
Into and jrom which we take tbe water . Wbat 1& 
the best means o f  purifyIng the water ? Do yon t h i n k  
I t  c o u l d  be Illte red. and w h a t  would b e  the best  k i n d  to 

make ? We u o e  about 2.000 gallons per day. A. You c o uld 

l eadll y  Illter that amonnt by means of a Illter bed com­
posed 01 gravel and san d .  By having two tanks, from 
whick to dra w on alternate days, the water might be 
purilled sutllclently by simply allo wing the b eavy parti­
cles t o  settle at Ihe bottom. 

A. P. A. asks : Is it possible to store up mo­
ttvt power 10 C Jmpressed alI ? How far can atmospheric 
atr be compressed by mechanical p o wer ? What amount 
of p ower Clln be evolved :tro m compressed air, propor� 
tlonally to the s Ize o f  receptacle coni al nlng It ? A. AIr 
can be compress e d  and used as a motive force, In exactly 
the same m90Dner BS any o ther permanent gas. We have 
beard o f  Its being compreased to 300 atmos pheres . 

What Is the name of the metal wbose existence In the 
sun w a s  dtscovered, through the spe ctrosco ;J e ,  before 
Its discovery In onr plan e t ? A. We never heard o f  It. 

W. S. B. asks : What force can be resisted 
with a lever 4 1 eet long, placed upon a sbaft 6 Inche. tn 
diameter. with a pinIon 12 Inches I n  diamet e r ? It 18 t o  
work similarly to a .awml\! carriage, o n l y  to be applled 
nrtlcally . A .  N e gl ecting fr iction, the pressnre pro­
duced by the ptnion on the rack will be 8 tImes 1&S great 
as that applled to t h e  lever. 

M. J. B. asks : Is six inches of air space, 
l!ned wi t h  t w o  coatlnjls of heny man!l\a paper, between 
tbe double wooden walls of a refrigerator room as e tll­
clen t as a non- conductor as the Same space filled with 
hair ? Is It  equal to three Inches of hair ? A. Dry aIr 
w!ll De the best. 

T. McK. saYR : I desire to construct a 
kaleIdoscope In sucb a manner as to enable me to pho­
tograph the n nmerons designs therein produced. I pro· 
pose to mak e I t 26 I n ches long bet ween the o bject or 
d esIgn, and the p late holder, tbe photographiC lens to 
be midway between the ends and enclosed In tbe case.  
1 .  Can I obtaIn llght enough throngh tbe gronnd glas. 
o f  the o bj ect en(\. to take a good p Icture I A. Ye.. 2. 
What k'nd of lens must I nse ? A .  A Ilood achromatIc 
glass o f  about IS Incbes focn. . S. II It  necessary, In 
takIng pbotographlc pictures, to expose the lens of the 
camera t o all the light pOSSIble, or can & picture be 
taken wlLh the lens enclosed or shielded from all light, 
except that from the object photographed, If that object 
b e  well lighted ? A. No light shonld fall on It  except 
that from the design . 

J. B. S. asks : What is the best practical 
meth o d  of findIng the ltnes for a curved rib, when the 
radI us Is leO feet ? A .  By ordinates,  a s  follo w s : 

(1) y= -jlra '-i=v 

y= -jl401-16;-40-24 

y=( -jl1344-16)�86·e6-16=20·66 
In tbe segment a b c, the hlght at the center, or the 
versed SIne ,  I s  2J feet, and to trace out a curve whose 
radlu8 shall be, say 40 teet, take any pOi nt, as 0,  and draw 
an o rdinate,  'V. at right anglrli to the cllOrd, a c .  The 

len gth o f  th i s  ordinate depends upon the dIstance, z, 
th at It I s  from t h e  center o f  the segment ,  and Is equal 

to the sq uare root of the dIfference betwe en the s quare 
of the radius and the s q uare o f  the dlstB D c e ,  l e6 s  tile 
difference bet ween the radIUS and t h e  verse d s i n e ,  as 
express ed by th e  formula ( 1 ) . Thus the length o f  any 
n umber o f  ordi nates may be :found, and the curve 
trace d ; a nd In t he same reh,Uve manner the curye fo r 
the segment of a cIrcle of any radIus may be found . 

What Is t h e  best method of .aw·kerll o g  a piece to fit 
any re qUIred cIrcle ? A. No good work of tbls  Kind 
can be made by oaw ·kerIlDg ; but the best will b e  when 
the saw Is held radial to the c urve . 

How can I measure acrosl a large stream for tbe pur· 
pose of buildIng a bridge ? A. Tbere are varIous meth 
ods of dOIng tbls ; by th e  follo wing, If you have an In-

.trument to measure anglea, you m oy obtaIn either tbe 
direct or the obl!que span : Stake ont the l1ne, a b, par­
allel with the course of the rIver, and measure d b-l20 
feet,  the angle c b d-44·, a n d  the angle c d a-59° . 

Place &. stake, a, at a potnt Observed to be where a U n e  
at r I g h t  angles to a b wlll cut c.  T h e n  59°-44°-15°_ 

angle d e b . T h e n  as the si n e  o f  15° Is  t o  120, 80 Is the 
aln e of 440 to 329'5i-d c. And as radl ns l s  to 829 57, so 18 
the sine of 59° t o  282 5_ c. If yon canuot command 
the use of surveyor's In struments c apab1e of mea8uring 
angles,  the problem may be solved by the followln!! 
method, wllleh has the meri t  o f  beIng very sImp le : Se-

lect two P0lnto,  A and B ,  one on each bank Q1 the rIver, 
as the pointe,  the distance between whIch Is required 
Upon tbe ground .tretch a Hne from B to D, .0 as to 
range wIth th e poInt, A, o n  the opposite bank. At some 
convenient place,  where the s llrface is  nf' arly level or 
nearly 1 n  a p1ane,  stretch a H n e ,  as  D F an d at B ,  or 
near It, 1n the line B D, a8 at C, Bet a stake,  and from It 
stretch a Hn e  to and beyon d  G, parallel to the Hne D F. 

The angle C D F n e e d  not be a r'ght angle, but t he 
distances C D an d G E  must be equ.l .  so also the H ne s 
e G and D E  must be e qual . N o w  select the poInt F 
In t h e  Une D F, so that It wlll  be In ran"e wIth G an<1 A. 

These points <1 e fin i tely estabU s h e d  by stak e s  aet In the 
ground, they afford homologous t t  laLr.'l e s ,  by a compart ·  
son o f  which the deSIred dIstance from A to B may be 
ascertained.  For eXllmple : The t r i a n gle E G F 1 8  
homologous w i t h  t h e  trlongle ' D  A F ,  h�vlng a l l  I t s  
respective lines and angles t u  propor t i o n .  There fore, 

E F : E G : , D F : D A ; an d from thl., D _\ ._,�X E G 
E �' 

or the d i s tance D F multlp l l e d  by t h e  L I , tall c e  E G, 

an d  the product dIvIded by the dt stance E F, tbe q u o ·  
t l e n t  wlll  e Q n a l  t h e  dI stance D A. Having t h i s ,  a n d  de­
tluctlng the dis tance B D ,  the residue {. q u ft l s  the d i stance 
A B .  Example : Let C D-55 feet a n d  D E�EO Cee t ,  u n O  
upon trtal l e t  I t  be found that E F�40 f e e t ; Ihe n ,  
40 : 55 : : 120 : l65-- A D, and 165-5�1I(1-A C .  Al so,  a s  the 
trIangle A B G Is proportt�nate to the tr I angle G E F, 
therefore, 40 : 55 : : 80 : ll�A C .  

I s  t h e  annexed rule correct for Il n d i n g  t h e  radius when 
the chord an d versed dne are given ? Rul e : Add the 
sq uare O f  half t b e  chord. o f  the arc t o  the square of the 
versed .In e ,  and dIvIde thIs .um by th e ",rsed sine.  A. 
No ;  there I s  an error tn your statement o t  the rul e .  
Y o n  must divIde by lrole. tbe versed sine . 

F. S. C. says : S idney Whitin g, describing 
the royal car riage s tn t h e  eun. 8ays : .. In form, toO, tbt: 
c&rrtages were COD cht al , a n d  were furnished with wh eels 
w . thout tl res; for by a peculh.r con triva.nce , e ach spoke 
p08l!lE Bsed an elastic spting jnst at the point of lts ar� 
tlculat.lon with the nave, so that at every evolntlon an 
onward motton was imparted ,  1ndcpendE'!nt of any pow· 
er tbe driver h imself mIgh t exer t . "  Can such a tblng 
be arranlled so as to be p racticable ? A. We cannot an· 
swer for what takes place in the Bun ; but on the earth, 
we are conl1dent that no peonllar contrivance will en­
able power to be utilized without the expendltnre of 
power 

E. W. St. J. says : I am running an engine 
and 1 have been troubled about t h e  pump III .. I srng wa 
ter. I bave been pumpIng abont as h i gh a s  the pre ssqre 
of the air wlll .. lse It,  and had no trOuble unttl l trI e d  
to pump fcom a barrel rhat w a s  s u p p l i e d  w l l h  w a l e r  f rom 
another well by means of a steam j e t  pum p .  N o w  the 
b arrel Is placed In the old w e l l ,  some two or three fe et 
hIgher up tban wb ere I pum p e d  trom before ; but I can . 
Dot make the suct10n pump raise t h e  water from the 
barrel to the engine rONn. I t  seems as thougb I t  o u gh t  
t o  pump better n o w ,  as the water 18 two or th ree f e e t  
hIgher up than It  w a s  before . Tbe w a t e r  f r o m  t b e  n e w  
w e l l  I s  n o t  p u r e  It Is  of a l ight col or, and get. t b l s  from 
the blue clay ln the wd! , an d  the water from the jet 
pnmp Is warmed by the steam. What IS  tbe trouble 
w ith the water or the pum p ? A. The warm water seems 
to be the canse of the troubl e .  

S. H. C. asks : At what part of the stroke of 
t h e  piston should the s t e a m  b e  c u t  o ff ,  1n a C o r U s a  en� 
glne,to be the most economical ? A .  Let your engtne 
do the required work,  and then Bet the cut· oft as nea.r 
t h e  beglnnlnll of Ihe stroke as po ssibl e .  

-

E. asks : Is glass a conductor or a non-con­
dnctor of heat ? A. Glass Is one of the poorest of hea.t 
conductors. 

J. S. M k s : Is there a patent instrument by 
which t h e  correct distance o f  an obj e c t  can be told 
wtthont m easurtng ? A. W e  know of n o  such machine.  

J.  G. H. say s : I have been runni n g  an en­
gine ; and to ge t speed to thresh wh e a t .  I h a d  t o  incrt aee 
the driving pulley,  which I dId by p u tting ou wood,  
from 2i. inchcs 1n diameter up t o  47 Inches . The P,Dglne 
Is rated at 4 X  horse power,  and works very well  w htle 
att aChed to t h e  thresher, and run� steadily ; but 1 n  run·  
nlng alone it  runs very i rregularly,  an d some tim e s  w i l l  
s t o p .  T h e  governor s e e m s  to act fre ely, and th e  eng{ne 
work s well when attache d  to or doIng w ork. Wby w l l l  
It  not run a. well w h e n  dOIng notblng o u t  pumping ? A .  
The trouble may be eIther w i t h  t h e  governor or t b e  
pnmp. We could not give a posltlye opinion, f r o m  your 
account. 

H. asks : What are meant by the following, 
viz . : e n g.ne lathe, Monitor lath e ,  u lctL :: n  pulley, a L Il  
blow i n g  cylllLders ? A .  An engIne l a t � e  I s  a lath e hov­
Ing � face plate and generally a short bed, beIng suitable 
lor chucked work . A Monitor !atbe I s  one with a re· 
volvl n g  rest, having several tools fastene d  I n  It at  the 

same time i it is generally used J o r  small work. A fr1c� 
1 10n pulley Is a pulley whIch drIves or I. dri ven by the 

friction cau,ed by Its face being forced agaInst another 
face. A blOWing cyl!nder Is Ibe air compressor In 
blast engine, used t n  lron�smelt(ng, e tc .  

T. H. W. ask s : H o w  can I best anneal iron 
bOiler tUbes, so as to make necessary Ilanges on tne ends 
when Inserti n g  tbem ? A. Heat them to a red a n d  allow 
them t o  cool in tine ashes o r  slaked llme. 2.  Wou l d  n o t  
some merhod by w b l c h  the tubes of locomotive boHers 
conld be removed or replaced more readily than by the 
present syslem, be valu�ble ? A. Yes . 

1. Can fulminate of mer0ury, about an ounce tn quan 
tlty, be safely sent through the malls ? A. It wonld be 
blghly daLgerouB and crimInal t o  send I t  by mall .  2. How 

!B I t  made ? A. See p .  90, vol. 31 . 
When small Orass work Is Ilnlshed In a l a the or Wlth' a 

Ille, wIth what should It be coated to preeerve I t s  pollsn? 
A. W ith lacquer. 

J .  B. says : I have no appetite, and am quite 
weak, w I t h  cold Bweats every Dlgh t .  W h a t  shonlo 1 do ? 
A. Take a 1 graIn cI trate of Iron and quinine pill every 
nIght before ret irIng. 

C. R. asks : Can boiled starch be kept fresh 
for some time, wltnout g e t t t n g  sour ? A. l es ,  Hom 

two to four days, by a dding sulp bate o f  copper. 

F. C. K. asks : Is there any process for ren­
dering woolen cloths lrnp erviOUS t o  water ? A .  Cloth is 
rendered waterproof by sim ply pa.slog It t hrou gh a hot 

solUtion of weak glue and alum. To ap p ly I t  to th e 
clotb make up a weak solution of glne;  and wblle  It I s  
n o t  add a p i e c e  of h l U IL  ( a b o u t  1 oz . to 2 q u  .. t s ) ,  an d  
then brusb I t  o v e r  t h e  surface o f  t n e  clot  h w h t l e  It  is 
bot.  and then dry I t. Cloth In pieces m < y  be run tbrough 
this solution an<1 dried. By adOIng a I t tt le  .oap, t n e  
g o o d s  w i l l  f e e l  softer. W o o l e n  g o o d ,  a r e  p l e pared by 
Orushing them first on tho InsIde, and then wIth the 
grain or nap o f  t h e  cloth. It tS best to dry t hi s  Ilrst In 
the air, and then In a s tore room at l o w heat. Cloth 
thUB pre (Jared is impervioui to water, but pervieu8 to 
air. 

C. B. N. asks : What do brew'lrs use to 
make beer sparkle when filled In< 0 the gl ••• l I t  I s  e v i ­
dently d u e  to c arbonic a C l d  gas j b ut what Is  t h e  pr('cf8s 
by wblch beer Is charged with this gas ? A The e ft  er· 

veicencc you !Speak of is  due to carbonic acid gen erate d  
b y  fermentatlon. 

G. J. E. say s : Conch anu similar shell�, 
when held close to t h e  ear, prOduce Bo unds similar t o  
t h a t  o f  tlle G u l f  heard from a. d'�t9,nce.  W h a t  i 8  t h e  
phllosophy of this ? A. I t I s  caused by Irregular con · 
centratlon and reflection of sound. 

N. A .  W. asks : W hat is the resul ting com­
pound from m ixing an acid and an a l k a l I .  a n d  I t s  known 
O r  proMOle e lf,ct on the human s y , t em ? A. A com· 

plete answer to your question would req u i r e  too much 
space.  The compound resul t i n g  from the comblna tlon 
o f  an actd w t t h  a base I s  w h a t  is  kno wn a s  a salt , ot 
which thcre are mauy h uu 1 re d s .  Their e:ffccts on the 

Il uman system arc as numerous and Qij varied i f o r  In · 
!Stan ce, muriatic actd and soda combtn e to f orm common 
table salt, comp aratively harmless,  while hydrocy antc 
acid and potasll iorms one ot the most deadly p O i  eons 
known.  

I. light bread, made oy using an acid and an alkaU , 
wholesome ? A. The utll!ty of J east, bakIng p o w d e r .  etc· . ,  
a8 u s e d  for t h e  leavening of b r e a d ,  i s  d n e  to the qua n ­
t t t y  of carbontc a c i d  gas generated by tOem u n d e r  cer� 
tain circumstances.  That a m o u n t  of gas taken into 
the stomach I s  not Inj urIous . The small quan t i ty o f  
the alktlol1n e B a i t  f o r m e d  s e e m s  to a I d  rath e r  t ll a n  r e o  
t a r d  the dIg E s tion o f  the food containIng I t .  

J. S.  asks : W hat is the color of the pure 
j uice of lovage ? A. " Ligurticltm levisticum ( lovage ) 18 
an umbelliferous plant, grJ wlng wild In Southern 
Europe, and often CUlti vated t n  guden s .  The whole 
plant has a strongt sweetish, a'  omatfc odor, a n d  a warm, 
pungent taste. When wounded i t  emtts a yellow, opaque 
J utce, which co ncretes into a brownis h ,  restnous sub�  
s rance, not unltke o p o ponax. T h e  roots,  stems,  leaves, 
.nd seeds have all been employed, but the last have tbe 
aromatiC properttes o f  the plant In the blgbest degre e . '  
- United States Dispen8atorll. 

E. F. B. asks : \Vhen will a balloon rise 
more easily, when the alr is heavy or wheLl the alr iii 
Ught ? A .  The ascen ding p o wer of a balloon docs not 

depend npon the state of tbe atmospher" ; for,  as t b e  

Darometer links, t h e  gas expands or increases In vol� 
nme In exactly the same ratio as Ihe air. 
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MINERALS. BTO.-Speclmena have been re­
ceived from the following correspondents, and 
eX&Dlined with the results stated : 

G. w. J . -It oont8101 no .lIvar. It I. a O i n t  coated 
with oXIde o f  Iron . - H .  D. B.-We cannot .pare the 
time to make an orga.nic 8nalysl s .  Your specimens re· 
aem ble bu ttODS made of p ressed p 8.per. and a hard, 
gummy substance. with a waterproof black varnish 
upon the outer surfBce .-A. M .  B .-�o •. 1 and 2 contain 
n o  stIver ; they a re princi pally silica and iron . N o . 3 18 
red jasper ; S o .  4 Is mica, hornblende, a.nd tron . N o . 5 
gtves every i ndicdtolt of an ore con taining a guod p e r ­
centage of maug",ncac ; a l s o  tron .  N o . 6 i s  felspar. No. 7 
is carbonate of lime,  slltca.  and traces of iro n .  K o . 8 1s 
a varlery of fine blende,  with sulphide of Iro n .  No. 9 1 8 
.ron sHtRa, alumi o a ,  e t c .  N o .  10 1s hematite . 

COMMUNICATIONS RECEIVED. 
The Editor of the SCIENTIFIC AMERICAN 

ackno wledges , with much pleasure , the re­
ceip t of original p �per� and contribut.ions 
upon the following subj ects : 

On Storms . By S. A. M. 
On Perpetual Motion.  B y  F. V. F .  
On Mesmerism. B y  <1. H.  
On an Ice Box . By C.  E. K.  
O n  Beveled Arrow Heads. B y  A. E.  D. 
On a N e w  Motor . By D. D. P. 
On Some Magneti c Experiments. By A. F.O. 
On Steam Cars. By F. G .  W .  
On St.eam Loeomotion. By M. C/ . 

HI�'l'S TO C ORR ESPONDENTS. 
Correspondents whose i nquiries fail to ap · 

pear sh'mld rep eat them. If not then pub· 
lished. they m>ty concludtJ th�t, for good rea­
Bons, the E ditor declines them. The address 
of t he writer should al ways be gi ven . 

Enq uiries rel�ting to patents, or to the pa­
entability of inventions, assignments, etc., 

will not be publish ed he re. All Buch ques-
tions, whAn initials only are given , are thrown 
nto the waste basket, as it would fill half of 

our paper to print them all ; but we generally 

take ple ll.sure in ans wering briefly by mail , 

f the writer'R address is given . 

Hundreds of enquiries analogous to the 
follo w i o g  are Bent : " P lease to inform me 
where I can b llY sheet lead, and the price ?  
Where can I purchase a good briCk mac lline ? 
Whose steam engine and. boiler would you 
recommend ? Which churn is considered the · 
best 1 Who makes the best mucilage 'I Where 
can I buy the best style of wi ndmills 1" All 
such personal enquiries are printed.as will be 

observed.  in the column of . .  Business and 
Personal," which is specially set apart for 
that purpose, s ubj ect to the charge memioned 

at the head of that column. Almost any desired 

nformation can in  this way be expeditiously 
obtained. 

Cultivator and rldger. o. W. Go.le e . . . . . . . . . . . . . .  153.912 
Cultlv .. tor. equ .. lIzlng. M. E lchholtz (r) . . . . . . . . . .  6.008 
Culttvator, gang, Kaker a n d  Landon • . • • • • • • . . . • . .  15t,OOl 
C urtain !lxture . C. E. Huward . . . . . . . • . . . . . . . . . . . . .  153.9j9 
Curt .. ln rod. H. W e llington . . . . . . . • . . • • . • • • . • • • . • • •  154.101 
Dent .. 1 vulc .. nlzer. J .  R .  B .  R .. nlom . . • • • • . . • • • • . 154.032 
Dog power. D. E. P .. ngburn . • . • • . • . • . . . • • . . . • • • • •  151.075 
Door cbeuk .. nd Dulfer. O. C. Plummer • . • • • • • • • . .  151.060 

Door cbeck and ta.tener. E . Getz . • • . • . . . • . • • • • • • •  151.088 
Door .ecurer. A. Rebe tey . • • • • • • • • • . . • • • . . . . . . • • . .  158, 882 
Door .prtng. Steed .. nd Na.h . . • • . . • • • . . . • • . . . • • . . .  154.097 
Drawing apparatQ8, perspective. A. Morse . .  o • • • •  154,068 
DrIll. rock. W .  Har.en (r) . . . . . . . . . . . . . . . . . . . . . .  • • • .  6,009 
DrflI. swivel head rock. W. C. Bullock . . . • • • • . • . .  153.929 
Dyeing yarns. etc . • W. McAllI.ter . . . . . . . • • • . • . . • . .  153.973 
Elevator. C. Wblttler . . • • . . . . . . . . . . . • • • • • . • • • . • • • . • .  154,108 
El�va tor, h ay, L. H. Sprout . • • • • • • • • • • • . • • . • . • • • . .  153,916 
Elevator, water, J .  F. McCalmont . • • • . • • • • • • . • • • • •  153,974 
ElevtLtor, safety attachment, C. L. Page . . •  , . • • • .  15B,906 
Embroidery. Imitation, H. F. T. M egrand . . . • . . .  153.970 
Engi n e .  Bteam. E. Schlenker . . . . • . . . . . . • • . . . • . . . • . .  154 .U69 
Envelope mach i n e ,  Allen and Lester • . • • • . . • • • . • •  153,92() 
Equaltzer I draft, H. H .  Stevens . . . . . . . . . . . . . . . .  o • • •  1 5S,989 

Faucet, W. P . Clotworthy • . • • • • • • • . • . . • • . • • • • • • . • •  151,020 
Faucet. beer, J. G. Adams . . . . . . . . . . . . . . . . . . . . . . . . .  15;),919 
Fence, barbed. C .  Kennedy . . . . . . . . . . . . . . . . . . . . . . . . .  158,965 
Fence, portable farm, F. P. Bcott . . . . . . . . . . . . . . . .  154,L91 
Fence s prtng, wi re. J . C. Hanna . . . . . . . . . . . . . . . . . .  1M,OH 
}�ence, wire, H . Darltngton . . . . . . . . . . . . . . . . . . . . . . . .  1 54,024 
Fertilizers from sewage, H. Y. D. Scott . . . . . . . .  15J,09� 
Fertlllzmg compoun d .  H. u. Carter . . . . . • • . . • . . .  154,011 
.Fifth wheel for ve h icl es, R. W. McClelland . . . . . .  H4,Otii:i 
Fire exttngulsher, H. S. Pd.rmelee . . . . . . . . . . . . . • • .  154,{jjfi 
Fire plug and hydra n t ,  C. H. Roberts . . . . . . . . . . . .  151,067 

Fruit  box holder. E. H. Tull1 •. . . . . . . . . . . . . . . . . . . . .  154 .1U3 
�'urnace . hot a l r ,  D. Buyd . . . . . . . . . . . . . . . . . . . . . . . . . .  153,928 
l<'urnace, hot atr, W. H . Lotz . . . . . . . . . . . . . . . . . . . . . .  153,903 
Furnace, coal burnt o i! ,  L. Stevens . . . . . . . . . . . . . . . . .  153,9911 
Furnaces, lintng for pipe weldln�, Matheson et al. 15-1 ,0;)1 
Gil-me apparatus,  H. Sehe r , . . . . . . . . . . . . . . . . . . . . . . . .  15�,912 
Gas apparatu�, L . Hi ngham . . . . . . . . . . . . . . . . . . . . . . . .  154,009 
Gas c a r b ureting machine, L.  P. Hawes . . . . . . . . . . .  153,95:l 
bas retorts, Glosing, Herzog and Bullock . . . . . . . . .  154 ,0:1:5 
Gate. autom .. ttc. J .  ELlis  . . . • . . • • • . . . • • . . . • • • • • • • • • .  153.936 
Generator, injector, S. Rue (r) . . . . . . . . . . . . . . . . . . . . .  6,006 
Gloss. etc . •  10r etching. C. Frederlcl . . • • • . . • • . • . . • •  154,032 
GIlliS,  ornamen ting, C. Fredertc1 . . . . . . . . . . . . . . . . . .  154,031 
Wa •• tool. A. F. Wilson . • . . . . • • . • . • . . . • • • • . . • . . . . .  154 . l09 
Grain drtll, R. Kuhn • . . • • • • • • • • . . • . . • • • • • . . . . . . • • . . .  151.053 
Gralulng p .. Il •• L. Jenning • . . . • • • . . • . . . . . . • . . . . • . . . .  153,962 
Gune , mounting and se ttlng, J .  L. Avery . . . . . . . .  153 ,924 
Halter,  hOlae, P. Reed . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 153,9 1 1  
R tt.mmer, bus�. J .  Hartnoll . . . . . . . . . . . . . . . . . . . . . . . . .  153,950 
Harne • • • addle tree, 8. E. Tompkln. (r) . . . . . . . . . .  6.018 

Harrow and cDopper. cotton, G. W. Wimpee . • • • .  154.110 
Harvester rake. J. F. Seiberling . . . . • . • • • • . . . • . • • • . •  153.913 

Hatchway • • eU·clo.lng. W. A . Morrl.on • • • • . • • • . •  154.0,0 
HedKe trimmer, A. J. Heavner . . . . . . . . . . . . . . . . . . . .  15�,95S 
Hide .tretchlng fr .. me. C . P. Uliver • . . • • • • • • • • • • . •  154,073 
H og. rlngmg n i p p ers. A. L. Hill • . • • • • • . . . . • • . . • . . • •  151.046 
H<>i , t i n g  machine. W. C. Wllllam.on (r) . .  . • • • • • •  6,0()'l 

Horse p o wer. W. J. �'. Liddell . • • • . . • . . • . • . • • . . . • •  151 .U57 
Ice cutter. R. Mo.eley . . • • . . . . . • • . . • . . . • • • . . • • . • . . .  153.9'18 
Incu�ator. H . J. Haight . . . . . • . • . . • • . . . • . . . . • • • • . . • .  153.948 
Indica.tor, stll.tlon, J. i:Lnd A. T. Harper . . • . . • • • . . .  153,949 
Ironing board. Reading and Good . . . • . . • • . • • . • • • • •  158.9 10 
Iv-ory, coral, etc.,  arttftch . l ,  J. Frauenberger . . . .  158.989 
Jock. lUting. E. E. Lewl • . . . . . . . . . . . • . • . • . . . . . . . • . .  1�.9O"� 
Jack . l i fting. Reyuo ld. and P o tter . . . • . . . • . . . • • . . • •  154.085 
Knife and skewer pull. O. W. Taft (r) . . . . . . . . . . . . .  6.012 
L&mp, carrtage, T. Boudren . . . . • • • • . • • • . . . . . • • • . • • .  IM,OlS 
Lam p chimney. V. W .  Blanchard . . . . . . • . . • . • • • • • . .  154 .011 
Lamp 8creen, ra11 way, J. Spencer . . . . . . . . . . . . . . . . .  153,915 
Lam p trimmer. Alexander .. n d  Wright . . . • . • • . . . .  153,ij�1 
Lathe. J. H. Slukln .on . . . . . • . . • • . . • . . • . . • • . • • • • • • . . .  153.9115 
L .. the dog., die (or torglng, C. E. Billing • . . • • • • . .  153.885 
Leggings. J. Cave . . . • • . • . • . . . . • . • • . . • . . . . • . . • . . • • • . .  154.019 

_ . . . -==-===-. .  _-. __ . - ._- ---:-=-�::- - - ----:__=_: Lo om ,  corset, e t c  • • C .  Gahren . . . . . . . . . . . . . . . . . . . . . .  154,035 

fOFl<'lClA.L. 1 
Index of" Inventions 

FOR WHICK 

Loom picking mechanl.m. G .  Rlchard.on . . . . . . . .  151.086 
Loom weft .toP. Isherwo o d  and Nuttall (r) . . . . . •  6.010 
Lubricator. D. J oue • . . . . . . • . . • . . • • • • • • • • • • . • . • . • . • . .  154.,05 1 
Mattre •• trame •• head rest for. A. Hentz.chel. . .  151.043 
Me. t  chopper, D .  Peter • . . • • • • • . . • • • . • . . . . • • . . . . • • • •  154.076 
Medical compound. B. C .  Hob.on • . . • . • . . • • . . . • • • • • 153.951 

Letters Itatent of the United Statel 
M i l k  receptacle. G. C. Greenle�f . .  . . . . . • • • • • . • • . • •  158,944 

M irror. W. F. John.tou . . • . . . . . . . • • . • • • . . . • . . • . . . . . • 153.899 
WERE GRANTED IN THE WEEK ENDING 

August 1 1 , 1874, 
AND EACH BEARING THAT DATE. 
rTho.e m .. rked (r) are rei •• ned patents . J 

Mtrror, hand and stand, A. M. Ron tey .. . . . . . . . . . . .  153,983 
Motion . transmitting. L. Hlngamau . • • • • • • • • • • • • . • •  154.008 
M o tive p o wer. tran.mlttlng. C .  E. De Loriere . . .  151.(t�g 
M uck roll appliance • • C. Z ug . . . . . • • . . • • . . • • . . . • . • •  153.9\J5 
N.n distributor, Youug and Glas • . . • . . • • • • . . . • • . . •  154.111 
Nail extractor. G. C.  Taft . . . • • . . • • . . . . . • • • • • • . . • • • . .  151,101 

Neck tie reta1ner, J. Hayden . . . . . . . . . . . . . . . . . . . . . .  15S,R95 

Ai r  brake , J . S teger . . . . . . . • . . . . • . . . . . . . . . . . . • . . . . . . .  1 51.0�8 No zzle • • prl nkllng. B . R. Moll ett . . • . . . • . . . • . • • • • . .  153.977 

Alk,Ue., putting u P .  G. H. Chi n nOcK . . . . . . • . . • . . . 1 53 ,887 Nut blank. from bar •• shearing. W. II.. I nn • . • . • 154,049 

Anchor trip per, J .  Hal l .  . .  . . . . . . . . . . . . . . . . . . . . . . .  154,O�O on rock D re server, H. A. Sn ow . . . . . . . . . . . . . . . . . . . .  154,096 
A n i mal fat, separat i n g, W. �� . An dre w . . . . . . . . .  ' "  158,999 Pantalo o n s ,  J. J. Burke . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  153,930 
Annunctator, e lectrtc h o r e l ,  L. Fi n ger . . . . . . . . . . . .  154 ,O'}9 Paper, damptng, J . & E . W. D. Gray . . . . . . . . . . . . . . 158,89.,1 
Hat h .  vapor. R. N . H arlan . . . . . . . . . . • . . . . . • . . . . . . . . .  1 5 1 ,Ot� Pe n  an d pencil case. J. Holland • • • • . . • . . . • • . . . • • • • .  154.PJ7 

Bearing, self- otting, G. Bra.dford . . • . . • • • • . . . . . . . . .  153,886 Pl !t.noforte. Mathusn e k  & Dunham . . . . . . . . . . . . . • • •  154,062 
Hed bottom. F. M .. hler . . . • . . . . . . . . • • • • • . • • • . . • . . • . . 15 1 .060 Planolorte attachme n t. W. I: .  Mme r  . . . . • . . . . . • . . 154.086 
Bed botto m , spri D g, .J • •  J o h n s on . . . . . . . . . . . . . . . . . . .  1 53,898 PIan ofortes,  organ pi p e ,  r .  C ordley . . . . . . . . . . . . . . . .  154,022 
Bel t , A . Herrman n  . . . . .  , . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  158,9.")5 Pi p e mold casting ptt,  etc.,  B . S. Ben eo n  . . . . . . . . . .  1 54,006 
BotIer feeder, automatic , L . P. H awes. , 

. . • • . . • . . . .  153 95! P I p e  molding a p paratus , B . S. Beneo n  . . . . . . . . . . . .  154,004 

B o H e r ,  wash , J. H. and E. W. Jenlrt n s  . . . . . . . . . . . . .  1 53,961 Pi p e mo ld ! ng mach i n e ,  B. S. Benson . . . . . . . . . . . . . . .  154,005 

Bo i lers . hre tube lor • •  J. H. Wl lkl n.on . . . . . . . . . . . •  153.994 Pi pe m oldi ng Oas k . J. F .  Andrew • . . . . . . . . • . . . . . . . .  153.923 

Bo o t , e t c ., stretcher, Fay et al . . . . . . . . . . . . . . . . . . .  15:�,9 f7 Pis tol,  fire crack er, E . Jerome . . . . . . . . . . . . . . . . . . . . . 153,963 

B o xe , .  die for formlnl<. S. H. Bushfl el d . . . . . . . . . . .  153,931 Plow. E. S. W atson . . . . . . . . . . . . . . . . • . . . . . . • • . . . • . . .  15<.106 

BoxeA,  sh eet metal,  S. B. RuBhfieId . . . . . . . . . . . . . . . .  1 58,982 Pl ow coupltng , J . M. Gtudn er . . . . . . . . . . . . . . . . . . . . . .  1 53,898 
Bracele t ,  M . Lech ner . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  15t,05S Press, chee s e ,  T. D . Powers . . . . . . . . . . . . . . . . . . . . . . . . . 153,981 

Brick mac h i n e ,  P .  Re rvte r  . . . . . . . . . . . . . . . . . . . . . . . . . .  1a� ,044 Press , larG , 8. R. Bartlett . . . . . . . . . . . . . . . . . . . . . . . . . . .  1!'i3,9l6 

Hrl dge. tloatl n g  draw • . f. L'wler . • . . . . . . . . . . . • • • . . . .  IM.055 Pri.o n .  Cook & Heath . . . . . . . . . . . . . . . . . . . . . . . • . . . . . . • •  15 1.021 

Bridges, guard g a t e  for draw, .J. R I l i n gp on . . . . . . .  15 :1,028 Propeller, m a r i n e ,  F. G .  Fowler . . . . . . . . . . . . . . . . . . . . .  153,H92 
Huckl e .  su.pen.lon, C. J. Weldou . . • . . . . . . . . . . . . . . . 153.917 Pulley block roller sbeaf. E . B. Sm ith . . . . . . . . . . . . .  15t.0'5 

Buckle. trace .  C. H.  Johnson . . . . . . . . . . . . . . . . . . . . . 1�8.96t Pump and engine, G . F.  Blak e . • . . . • . . . . . • . . • . . . . . . .  151.010 
Buggy tops , 8lat iron for, A. L . Warburton . . . . . . .  1 5t,105 Pump bracket, M . D. Te mp l e . . . . . . . . . . . . . . . . . . . . . . . 158,99:t 

Burn er.  ar� and, C . E .  Hearson . . . . . . . . . . . . . . . . . . . .  1 53,896 Pump, direct acttng s team, .J . Nort h . . . . . . . . . . . . . .  154 .012 

Car axle lubrlcat1n � j o u r n a. l ,  .J . P. Garton . . . . . . .  15-1 ,0�6 Pum p ,·ro ta.ry, W. H. Beal . . . . . . . . . . . . . . . . . . . . . . . . . . l!H,OOS 
Cor brake .  C. Ma tth e w  • . . . . . . . . • . . • • . • . . . . • . . . . . . • . .  15�,9n Pump . rotary .team. W. B. & �; . Scott . . . . . . . . . . . •  15t.l00 

Car coupl tn g, L. fi'leck ens tein . . . . . . . . . . . . . . . . . . . . .  153,938 Pump ,  steam , Tesseyman & Buney . . . . . . . . . . . . . . . .  l54,lU'"l 
Car coupll u g . J . W . Lam b . . . . . . . . . . . . . . . . . . . . . . . . . .  153,968 Rdlway la m p screen , J .  Spencer . . . . . . . . . . . . . . . . . . .  153,915 
Car coupl l D lI . D. S. M oore . . . . . . . . . . . . • . . . . . . . . . . . . .  154 087 Rai lway rail j olnt. J .  H . Hean . . . . . . . • . . . . • . . • . . . . . . •  153.884 

Car coupling. W . �t . Un derhl ll . .  . . • . . • . . . . . . . . . . . .  153.993 Rai l way rail j Oint, C . A. B lomqui.t . . . . . . . . . . . . . . . .  153.927 
Car •• drenching .tock o n .  H. Smith . . . . . . . • . . • • • . . .  153.986 Railway signal. electrlc. A. H. Dalley . . . . . . • . . . . • . .  153 .935 
Car b ureter, J .  F. a n d  G. E. Lockwood (r) . . . . . . . .  6,004 Rat lway e w ttch, B .  Bevelauder . . . . . . • • • . . • . • • . . . . . .  154,007 

Carpet lining. C. Amazun . . . • . . . • . . . • . . . . . • . . • • • . . •  158,9'.l2 Hallway . w ltch. lIurgett & McM illen . . • . . . . . . . . . . .  154,015 
Carriage curtain tostener. J. W. Goddard . . . • • . . . •  lo3,OH l:al1 way t r ucK, W. H. Wright . . . • . . • . . . . . . . • . . . . . . . .  1:13.918 
Carri age lamp , T. B o udren . . . . . . . . . . . . . . . . . . . . . . . . .  15t,013 Ra.nge, portab l e ,  If. J. Kenny . . . . . . . . . . . . . . . . . . . . . .  1�8,900 
Carrlalle seat backs, clamp lor, M. T. J ack.ou . . . .  151,050 Reli shing machIn e . rhtllpp & Blakely . . . . . . . . . • . . • .  153.9S0 

C •• e • •  tam p . P. J . Le feb vre . . . . . • • . . . . . • • • . . . . • . .  158.970 Roo!lng plate. illuminatIng. Hyat t & Jacob • . . . . . .  151.048 
C hain link, orname llta l ,  V .  Draper . . . . . . . . . . . . . . . . .  15i,O'.l6 Rubher packing, e t c . ,  vulcanized, C. L. Fri n k  (r) . 6.0U 
Ch .. lr aud benCh. foldln � .  Myer. ot al . • • • • • • • • • • • • •  154.071  RunnIng gear. C. J .. ckm an . . . . . . . . . . . . . . • • • • • • • • • • . .  153,960 
Ch .. lr, deutlst·s. A. W .  �I o rrl.on . • . . . • • • • . . . . • • • . .  16 1.069 Runntng ge .. r. R. W. McClclland . • • • • • . . • • • • • • . . . . .  1�1.064 

Ch .. lr. rocklnl' and recl lnl nl1. C. C. Knell .  • • • • • • . •  153,966 Sasb fa.tener. S . W .  Couch . . • • . . . . • • • • • . • • . . • • . . . . . .  153.984 
C nalrs. hr .. cket lor dentl.t.·. G. W. Gray . . • • • . . . .  153.943 S.sh bolder .  J. S. Harnum . . • . • • • . . . . • • . • . . • . . . . • • • • •  153,888 
Churn. T. H. Herndon " . • . . . . . . • • • • • . • • . . • . • • • . • • . .  153.9:51 Saw. S. Vo.bllr�h . . • • • • • • • • • • . • • • • • • • . • . • • • • • • . • • • • • • •  154.101 
Clothe. dryer. J. sb.Uenberger . • . • • • • • • . • • • • • • • • • •  1�3.914 Sow handl e , E .  C. AtkIns . . • • . • • • • • • . . • • • • • • • . • • • . • • .  154.<'00 

Cock • • team gage, P. Scbo Oeld • . • • • . . . • • . • • • . . • . • • •  154,090 Saw .wage. A. G. Rou.e . . . . . . . . . . . . . . . . . . . . . . . . .. . . .  158.184 
Coraet. G. B .  Dy er . . . • . . . . • • . • . • • . • • . . • • . . • • . . • • . . . •  154.027 Saw!. bevel attacbment for. G. A. O.good • • • • • • • •  154,074 
Cough .IrUp, compound for. J .  G. Co omb •• • • • • • •  158,918 Separator. grain. J. T . Hleklln . • • • • • • • • • • • • • • • • • • • •  158.956 
(; ultlvator. J. L. Pollard . • • • • • • • • . • . • • • • • • • • • • • • • • • •  154,081 Sewage. treating. H Y. D . Scott . . . . . . . . . . . . . . .  • •  154 09S 

Sewing m .. chl n e .  Koch '" Bra •• (r) . . . . . . . . . . . . . . . . .  6,008 
Sewing machine, O. Rehfn •• . . . . . . . • . . . • . • . • • • . • • • .  154,084 
Sewing machine embroiderer, R. M. Ro.e . . • . • . . • .  15�.068 
Sewing machine embroiderer. R. M. Ro.e (r) . . . . .  6,005 
Sb alt. lu bric .. t l n g  nprlgh t .  W . W. Carey . . . . . . . . . 154,016 
Sheet metal for moldi ngs. marking. Clare .t al • • • 158.8S8 
Shovel. Bolton & John.on . • • • • • • . . . . • . . . . . . . . . . . . . .  15l .U12 
Sl1ter. a.h. A. A. LI.comb . . • • • . . . • . . . . . . . • . . • . . . • . .  15S .9'11 
Sifter. a.b. M. L. Sen derllng . . . . . . . . . . . . . . . . . . . • • . . •  154.094 
Sinks and ba.sln s ,  trap lor, C. W. Garl and . . . . . . . . .  153,940 
Sl<ates. roller. W. P. Gregg . . . . . . . . .  l53.9t5. 153,946. 153.947 
Skirt board. R. H. FenwicK . . . . . • • . • . . . . . • . . . . . . . • . . .  158.891 
SleIgh. C. P. Kimball . . . . . . . . . . . . . . . • . . . . • . • . . . . • • . • . .  153.901 
Soap molding machine .  J. O .. kley . . . . . . . . • • . . . . . . .  153,979 
Soldering apparatu • • G. H. Perkin • . . . . . . . . . . . . . . . .  151,017 
Solderi n g  tool,  C. A. Ge lrorer . . . . . . . . • . • . . . . • • . . . .  154.087 
Spade and hoe combined. ! .  Y. C •••  lano . . . • . . . . . . .  154.018 

S park arrester. F .  A .  Perry . . . . . . • . . . . . . . . . . • . . . • . . .  158.90"7 
Spinning mRchlne .  J. M Stone . . . . . • • • • • • • • . . • • . . . .  153.991 

Splnninlr mul e . P .  McGovern . . . . . . . . . . . . . . . . . . . . . .  158.975 
Stave machIne . Albert.on & Hob.on . . . . • . . . . . . . . . •  153.996 
Steam tra p .  J .  V. Mathlvot . . . . . . . . . . . . . . . . . . . . .  1 53 ,904 
Ston e  tool8 . insertt ng diamonds t n ,  J. Dickin s o n .  154,025 
Stove pipe damper • . J .  Hager . . . • . . . . . . . . . . . . . . . . . .  154 ,039 
Stove plate., dre •• ing. EldrI dge & Kn ower . . . . . . . 153.890 
Telegraph , electriC, "' •. C. Barney . . . . . . . . . . . . . . . . .  154,002 
Telegrap h .  Ore alarm. A. Holbrook . . . . • . . . . . . . . . . .  158.956 
Thr."her. !lax. L e e  & Smith . . . . . . . . . . . . . . . . . . . . . • . . •  151 ,956 
Thrashing band cntter, P. A. Sommer s . . . . . . . . . . . . .  153,981 

Tiles, faciny, Ba.rney & Parsons . . . . . . . . . . . . . . . . . . . .  153,925 
Timber. bending. A .  Steven.on . . • . • . . • . . . . . . • . . . • • .  151.099 
Teol handle. S. Henry . . . . . . . .  . . . . . . . . . . . . . . • . . . • • • •  153.897 
Toy, . utomatfc smoking. T. Noonan . . . . . . • . . . . . . . .  153 ,9U5 
Toy. wheel.  D. B. Spooner . . . . . . . . . . . • . . • • . . . . . . . . . .  158 ,998 
Toy wind whe e l .  J. E. Brierly . . . • . . . . • . . . . . . . . . . . .  154.014 
Trace fa.tening. Magee & �lulllgan . . . . . . . . . . . . . . . .  154 (159 
Tuhe Rke l p� .  bending, J. RavellAcro f t .  . . . . . . . . . . . .  154 ,088 
Tuck creaSing dpvlcc, E. M. Jone s  . . • . . • . . . • . • . . • . .  15.t,052 
Tyre up.ettlng machin e ,  S. AlbrIght . . . . . . . . . . . • . . .  153.998 
Vehicle running gear. R. W. McClell.nd . . . • . • . . . .  154,065 

Vehicle spring. A. Pleroon . . • . . • . . . • . . . . • . . . . . . . . . . .  1 58,908 
Wagon. <lumping. G .  R. & C. H. Sneath (r) . . . . . . . .  6 .011 
Washing machin e .  H . J. La.h . . • . . • • . . . • . . • • • . • • . .  154.054 
Washing machine,  G. F.  L e crltuter . . . . . . . . . . . . . . . . .  158,969 
Wa.hing machine,  J. A. Pickersglll . • • . . • . . . . . . . . . .  154,019 
Watch ca.e .prlng. D. P. �'oster . . • • . . . • . . . . . • • . • . . •  154 ,030 
Wax, sheets of,  C. F rederlc1 . . . . . . . . . . . . . . . . . . . . . . . .  154 ,034-
Wax pattern s .  C. �·rederlc1 . .  • . . . • . . . . . . . . . . . . • . . . . . .  154.033 
Weather .trlp. S. A .  Pi p e r  . . . . . . . . . . . . . . . . . • . . . . . . • .  153.909 
Win d o w  frame corner, A. Congdon . . . . . . . . . . . . . . . .  158,889 
Wood bending mach i n e .  G. & J . P .  Albin . . • . . . . . . .  153.997 

Yoke ,  neck.  �f, Krp.bA . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  153,967 

APPLICATIONS FOR EXTENSIONS. 
Application. havo b eeu duly !l I e d  and a r e  now pending 

for tbe oxten.iou of tbe (0110 wing Letter. Patent . Ilear· 
tnge upon the respective ap-plicattona are appolnted for 
the d .. y. hereln .. lter mentIone d :  
3O,6.'I1 .-HARVESTER.-S. W .  Tyler. October 28. 

EXTENSION S GRANTED. 
29.694.-CLOTHE. DRYRR. -D. K. Hickok. 
2l,70i.-CULTIVATOR .-T. W .  McDI\ l .  
29,'i27.-SHA.PINGA.ND MOLDING MACHINB.-H .D.8tover. 
29,723.-PLA"ING MACHlNE.-R. D .  Stover. 

DESIGNS PATENTED. 
7,621.-0IL CLOTH.-J.  B. Vtrolet,  Part s ,  France . 
7.628 & 7.629 .-KoSXTTES.-A. H .  An8tin . New York city. 
7.6ilO.-COFFIN HANDLE TIp.- G .  W. Bunnell.  Merlden.Ct. 
7.631.-DooR 1I0LT .-A. W. Hlr.chfeld. Meriden. Conn . 
7,682.-VEIL.-S. M. Meyenbergt Paterson, E. J .  
7.63'!.-BoOT .fACK • .  -M . E .  N ichOl • •  C l arkSVille, Mo. 

TRADE MARKS REGISTERED. 
1.925.-GROUND CORN .-Peari Hominy Co . • Baltimore.Md. 
1 .9'.l6.-TERRA COTTA . -R EIlIn & C o  . • New York cIty. 
t.927.-8oDA W ATER .-Harriso n  et al. ,  Davenport, Iowa. 
1 .928.-GAS M A CHINE ' . -Key. tone S.fety G. M .  Co . • Phil. 

1.929 & 1 ,930.-SuGARs .-F. O .  M&tthl es.en et al • • J er.ey 
Clty, N.J . 

l,93I .-DYE STUFFS, ETC . -Weeks et al. , B08ton, Mass . 

eCHKD V L K  OF PATEN T FEEM. 
On eaoh Caveat . . • • . • • • • • • • . • • • . • • • . . • • . • • • . • • • . • • • • • • • • 1 0  
O n  each Trade Mark • • • • . • • • . • • • . • • • • . • • . • • • . . . • • . . • • . . • �3 
On !lllng e .. ch appllc .. tlon lor a Patent (17 ye .. r.l . IU3 
OU I •• blng each original Patent • • • • . . • • • • • • . • • • . • • • . . • �O 
Ou appeal to Examiner.·ln· Chief . . • • . • • • . . • • . • • • • . • •  tno 
O u  appeal to Comml • •  loner of Patent • • . • • . . . • • • • • . . • �O 
On &upllcation tor Reluue . • • • • • • • • • • • • • • • • • . • • • . • • • • 30 
On application lor ExtensIon 01 Patent • • • • • . • • • • • • • • 30 
On granting the Ext.n.lou . • • • • • • • . • • • • • • • • • • • . • • • • • • . • 30 
On !lllng a DI.clalmer . . • • • • • • . . • • . • • • . • • • • • • • . . • • . • • • •  810 
On a n &ppllcatlon (or De.lgn (8� ye&r.) . • • • . • • • . • • • • 10 
Onappllcatlou for Deslgn ('l y e  .. rs) , . • • • • • . • • • . • • • . •  813 
O n  application lor De.11I.'Il (14 years) • . • • . • • . • • . • • 830 

CANADIAN PATENTS. 
LIST OP PATBNTS GRANTED IN CANADA 

AUGUST 3 TO 13,  1874. 
3.735 . -P .  J .  Devlan . Jersey City. N. J .• U. S. Improve · 

ment on treating s p onge, called " D evian's Process o f  
Treatt ng Sponge , for Dlfterent Purposes. " A u g .  �, 
1871 . 

3,736.-H. Bolton. Eltubethtown . Onto Improvement. 
o n  w&.shlng md.chtnes,  called U Bolton's Impro v e d  
Washer . "  A u g .  3, 1874. 

3.7j7.-C . C. K1nney, Dereham Townsh t p , Oxford county, 
M e . ,  U. 8. Im provements on sash. holders a n d  fasten­
ers,  called . 1  Ktnney's Sash Holder and Fastene r . "  
Aug .  3. 1871. 

S,�S8.-H. Weodward a.nd M .  Evans, Toronto, Onto Im­
prove ments on the art or process of o Dtatning artlft­
ctal ligllt by means of electrlctty, called H Woodward 
a.nd Evans' ElectrIc Ltght." Aug. S, 1874 . 

3,739.-W.  Lockwoo�. Elfrld Town.hl p . M Iddlesex coun· 
tY, O n t .  Improvements o n  using platforms and hoiRt­
Ing mllcbineB, called U Lockwood's lmproved Rising 
ilatform an<l Hol.ttng Machlue . "  Aug. 8. 1874.  

3,740.-S. H. & D. W.  Davl •• netroit. Mich . •  U .  S .  (Ex· 
ten.ion of Patent No. 252. New Bruu.wlck ) .  Freezing 
and preserving ap par8tu� to b e  used i n  fre e z i n g  and 
preserVing fresh fisb, fresh meat�,  and othur like a.rti­
el es .  Aug .  S. 1874. 

3.741 .-B. Sloper. New York city. U. S. Improvement. 
on gaB machtne, called " Sloper's Automatic Wa.ter Gas 
Generato r . "  Aug. 4, �874 . 

S,74�.-n. S. Cornell , WarWick To wnship.  Lambton 
connty, Ont. Extemlon of No . 64. for a .el1·cleanlng 
and adj u.tln g gate hanglug. Aug. IS. 1874 .  

S.743.-J. B .  Brown. Philadelphia Pa. ,  U. 8 . •  a •• lgn e e  01 
R. W. Wetherill, Chicago. Ill • •  U. B. Improvement. on 
burglar .. Iorma.called "The Key.tone Port .. ble Burglar 
Alarm."  Ang. 18. 18'74. 

8,744.-D .  C. Grant, Honghton , Mich . ,  U. S. Improve. 
ment on tce plow and ram attachmente for veRse Is, 
called " Grant'. Ice Plow and Ram Attachment for 
Ve •• el . ... Ang. 18 1874. 

[SEPTEMBER 1 2, 1 874. 
3,74 5 . -D. E .  C o o k e ,  Brantford , Onto  Improv f m e n ts o n  

refrigeratora for preserving meat, butter. e tc . ,  called 
" The Goold Refrigerator Trussed Rack." Aug. 18, 
18'74. 

8.746.-H. Vandewater. Phelp8. N. Y . •  U. S .  Improve· 
ments 1n t urbtne water wheels, called h Van dewater's 
Improved Turblue Water Wheel . ·· Aug. n, 1874. 

B.747.-Wm. Miller, Bo.ton . Ma •• . • U. S. Improvements 
on methods tor equal i z i n g  or d ! strtbuting -prehure, 
called " Miller'. Method o f  Equalizing or DI.trlbnting 
Pressure . " Aug . 18, 1874. 

�,748. -G. W .  Mi llner, Charlottetown, Prtnce Edwarfll 
Islan d .  Improvements an p I p e  Yises, called " Millner's 
Pipe Vise . "  Aug. 13 ,  IS7J . 

8.749 .-A. L. Trudel,  S t .  Antoine de Tl\ly. 1'. Q. Nou ·  
veau 8ystem d e  propulsion d e s  chalO1.tpe�, bateaux, etc. 
dit HLe PropulBeur Trudel." (New system of propel·  
l ing bo .. t •.  ) Aug. 18. 1874. 

3,750.-C. Buchn er, Tllsonbury. Ont o Improvements ou 
a machine for washing cloth e s ,  c a l l e d  . 1  Buchner's 1m· 
proved Ch.ampton Wasber. " Au� . la, 187 .... . 

S,751.-R. Gadon8s , MontrecJ.l, P. Q. Improvements o n  
gage for  center b t t e ,  c .t. l l e d  " Hadona s '  Bit Gllge . ·  
Aug. 13. 1871. 

8.752.-L. S. Colburn, Oberltn, 0 . ,  U. S. Impro vt'ment s 
on t11es,  called " C o l b u r n 's Improved F i l e . "  Aug. 13 
1814. 

8.753.-E. Ca.well.  Lyon s .  X. Y .• U. S . Improvemen t s  
ou a ca.rrtage and w a g o n  h ub b o r e r ,  c a l l e d  H Caswell's 
Hub· Borlng M.cblne . · ·  A ug . 13. 1871 .  

8,754 . -T . A .  Savard. Quebec, P.  Q. Amel!orations a u x  
hOl'loUe8 ol'dinaireR, ditex H Le Uadran Universel SaT­ard . "  (lmprovements in cl o c k s . )  Aug . 13, 18i.t. 3,755.-T. Burns, AtHl.mosa, Iowa, e. S. Impro v e m e n t s  
on well·borlng machin e s ,  c a l l e d  . ,  Durn R '  Well- Boring 
]\.lach l n e . " Aug. IS, 187!. 

3,756 .-H. G. Thompson and B. T. B ergh. M i l ford, C o n n . ,  
U .  S .  Improvements on tack-d r i v i n g  maChines, called 
" Thompson and Bergh's Tack Drivin g Machine." Aug 
13. 1 674 . 

3,157 . -R Scott and S. L. Cook. C ote S t .  PaUl , P. Q. 1m proveme n t s  on t h e  man ufacture of spad e s  or shoyels 
calle d  I i  The Patent Socket Spade . "  Aug. HI, 1 874. 

Back PRlre - - - - - - - If l.00 a line. Inalde Palre - - - - - - _ '3 centa a line. 
Engra�tng8 mall head. ad�erti8t1M1U8 at I". 8a� rate per 

line, by measurement. as the letter preR8. Adverttsemen'8 
must be recaved at publicatton o/1lc8 a8 earlll a8 Frida" 
morntng to appear in ne:lt ta8UB. 

WANT ED-A second hand Lathe.  suita ble 
for turnin � F l s b t n -'Z'  R o d s .  Addrt' s s  w l t h FULL d escrl ptio n . C H A RLES �' . ORVIS. Ms n U l acturer o f  J<'lsb Rodil and Reels, M8.ll C h e t H e r ,  Vermont . 

SWAN QUILL A ction ! 

S P E N C E R I A N  ' S T E E L P EN S .J 
These Pent-; are com pr f s e d  tn 15 numbers '  of the NUMBER ONE PEN alone we sold more than ' 

5 , 0 0 0 , 0 0 0  
IN 1 873. 

B n d  t h e  .ale I .  continually Incre B.ing. 
They are ot . uperlor Englilh maKe, and are Ju. t1y celebrated for t h P. I T  e l R, 8 t1 Ctr.:v. dura btl  t ty , an d  evenneS8 of pOi nt . For sale bll the trade generallll. 

or To accommodate those who mall wish eo Irll lhese 

.Pens, we will 8tnd a Sample Card, containang all of th e 15 
numberH, by rnall, on receipt of 2!'i cents. 

IVIlSO N ,  BLAKEMAN, TA YLOR &; CO., 1 3S &; 140 Grand !Street, N .  Y. II AWES STEAM TRA P.-This  Trap sur-
lL I .  t�:

s
��I;

l
Io�� E';y

O
�
O
h�l !��

a
t
b
��Ve'r�1�r�rg������ 1400 and 21�O can be mainta1 fJ e o  u o del any pre.isure above o n e  pound, wit hout loes at steam. S a f 1 sfacUon guuan­teed or money r elund _ d .  Price lrom $10 to $RO M AX I M  & WELCH . 176 Cen t r e  St ,  N';w York . 

5000 A GENTS WANTED. Samples sent tree 
Dr mall.  Two new articles. salf'able 8.18 flour Address N. H .  W B I T E , N e w ark_, Ne w J t; rst-y·. 

NOTICE TO M AN UFACTURERS OF CAS'f 
IRON WATER PIPE. 

Sealed proDosals wtn be recei v e d  at t h e  Ottice 01 t h e  BOit.rd o t  W a t e r  90rn m1!-s10nerR. N o .  97 'Vllsht n g t o n  Strt!et, HObo ken , 1\ .  J.t u n t t l S o 'clock P . .M., '['t> ursday. Sep t . Int b .  1,74. for luru l s h l n g  Ove t h o usand (5.000) t ee t  o f six (6)  lOCh C a s t  I r o n  Water Pipe .  snd ' he nt' ceAElBry BrsDcheli and Bends. To ue m�de of a gOOL! q ualttv of Iro n ,  t b e  Pipes to be ca�t vertl c ti l ly, He l l  e n d  o o w n . all d tested and t n spected U D der a. Hyoraullc Pressure of l h ree hundred (300) pounds to t h e  sq utire Jncb, and to bp t re e  t r o m  defects of al l  descrl p U o ll s ; to be cOit.ted w t t h  tar 
:vn!�ig��\,hl�:;d(OO)��:nuJ·s: t�hih�W�:8\

Of06�igh, on an 
Propol!u:t.ls to b �  seal�d and el'l dorfl e d : " Pr o p o @ 8 ls for furnls v i n g  Stx·lnch Cast Iron Water PIpe. " a n d  directed 

to the Board of Water C()mmlssion erd of t h e  Cltv or H o .  bOktm. T h e  Board reserve t h e  righ '. to rej ect any or a l l  b l d s  no t deemed by t h e m  to t h e  1nt erest or  t h c  Ctty By order Of t h e  .Hoard of Wtl ter Comml s s l o n p r s .  
. 

M. H. M U� I' H Y .  Regl,tra r .  
'i\TE M A K E  TO OROER I R O N  AloiD STEEL D ROP FURGING, Of every descri ption . R. A. HEL UEN & _CO .• _Danbury, Conn.  

A GOOD NUMBER. - TKOS. A. SCOTT, 
p ortrait, character, a n d  biography ; A 1 e xander M .  

Ros s .  M.D. ; The N�tural1l5t ; J ameR Lick ; School GIrl of 
the Period : I n  the Tolls of FashIon ; Rulued by Good 
Luck ; Jeremy Bentham ; Telescope F! ; Governmtnt an d 
Traintng of Children ; O berl1n College ; ReE'olution a n d  
Appetite ; Compulsory Education, and much other . ' rich reading " In PHRENOLO GICAL JO URNAL for 
September, SOc. or '3 a year. N6'W"bmCn h ave it. Sen t 
!lrst post by 8. R. W E LLS, N o .  3l9 Broadway. N e w  York.  

C R A S . M . F T E L D  71 PLYMPTON STRE�T, BOSTON. �IfASS • • l h n u h c t urer ot a l l  k l n c �  O F  D I A llI O X D  '(' O O L lS . J. �' . l<,J(iER8 '" \JU • • A ge n t s .  91 Li berty St . ,  N ew YOl k .  ;;$�7;:;-;7:;-·t,-C"�"1 �;;; E;;
y
;;��C-:-t.:'::-.-;t�"

a::-.�;:b,..,r:::,�,.,G,::.[ NC;, 1'':3::m;'t�::I��r-:-';'f::t�n ����fc��:�� F R E E .  P. O. V lCKER1- & CO . A ugu.ta, M e .  
L"'OR SA.L�Very low-an 1;0 H.P. I:ltel1m r Engln • • 16x86 i n . Cyl1nder. w lt h 6 tuD . band w b e  2 ti  I n .  face, Go\ ernor, a u d  a l l  comple f e .  O u r  o w n  b u i  

��Fl�\Pr\'T'¥'eilA?Hy�rJ€�o�%e�·. r.tml, �o
N;2¥�. 

To ElectrO-Platers. 
BATTERIES. CHEMICALS. AND MATE RIALS, ln letl or .Ingl�wlth book. of In.trnctlon manulacture d  and .old by T ,..OMAS HALL MImnf .. tnre Illg Electrician. 19 Brom!leld Street, BOlton. M .... . lllU:" usted oatalogue lent lree on appllcatloll . 

© 1874 SCIENTIFIC AMERICAN, INC



S 8 ] � ridit � mnitan. 173 �E�P�T�E�M�B�E�R�I;2'�I�74�.������������������������������������ 
B OOKWALT E R.  . ENGINE. The lowest· priced good Engine ever 

�mZ�����b��b��I"g.�:.nllrJ�:;.�:g� luOstantlalfl econom1cal. and e ... Uy 
:,.n:cf:fie�m�l�� ���e;i���'t����8.' nlng at low prIce of 
8 Horse Power • • • $251 50 

. . . .  808 50 Del1vered ou Cars, Boxed, at 

Cooper's Engine & Mill Works, 
MANUFACTURERS OF 

First-Class Stationary En[ines, 
Flr.t - Wltb .Ingle Illde valve cut-olr by lap at " 
8 .. eond-W�����'iiered cut-olr valve. arranged to cloo. 
Third - st!��nia���\�J �VI�:3ers, fitted wltb patent automatic cut-01f valve geaf and governor, 

���3n����etop����,n �rlbt8o �a�ea�eba��t; from 1 ton coal . 
PORTA BI.E E N G I N ES, of 8, 10, 20. and 2� 

IM�?)�"�l'
o

JAeJG ERS. COUPLINGS, FOUNTAIN 
BOXES A� !) S H AFTING. 

FRENCH Il l ' 1m SPRING G RIST MILLS AND BOLT­
I N G  APPA RATUS. 

CIRCULAR SA W MILLS AND FIXTURES, BOILERS, 
MIL l. MACHIN ": KY, C A.STINGS, ETC. 

lr St .. te wbat Is w .. nted .. nd Clrcul .. rs 1ree . Addrt>89 in full, (IJ THE .JOHN CO OPER ENGIN�o�ffe,.g.?,;: O
. 

IMPORTANT FOR ALL L A RGE COR PO­
RATIONS AND MANUFACT L RING CONCE RNS.-

���r����g';:tfg�����o�i=J!:;��t�rln"ttrt:l�r
O
! watchman or patrolman, as the I .. me reachel different Itatlonl of b.la bp.", . S.nd for a ctrcular. 

N. B.-Thi!· :et!c?o��'!'v�r:c> '�i-:�����i>=il. Partlea ullng or lelUng thele IlIltrumentl Without .. u­t ho"t ... ""nrn mf! w1n bei "aAlt wttb -.neordlD .. to law 

A Set of 12 Steel Lathe DO�S' From " to 4 Inch . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  _ .  17.80 u u to 2 " 
. . . . . . • •• • • . • • . .  0 . . . . .  . . . . . . .  . . . .  . . . . .  8 .00 

Ir�p, f�?m l' tg � tl!ph:::::::::::::::::::::: : : : : : : : : : : :  lt� 1 Set of Steel Cl .. mp . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  12.50 
" U Iron U • • ••••••• • • • •••••••• • •• • • • • • • • •••• 10.00 Expanding Mandrell takIng anything from � to 4 inches, &c. Send to C. W. LE COUNT, SQuth Norw .. lk, Conn. for CIrcular. 

HUSSEY'S NATIONAL 

Cotta[e Architecture. 
��a'fe"E�a����!�tI\�:!t:VfJ�I�I� Styleo of low· priced Houoes, wltb SpeCIfications .. nd Cost. .Jusl Pub 
Ii.,..". Royal quarto. Post·pald, $6. 

WOODWARD'S } 10000 WOBKING DRAWING. 
NATIONAL 

Plan., Detail., 

ARCHITECT 
Speclflcattons & Eotlm .. tel 

TWELVB DOLLAB8. post· 
p .. ld. 

IDON CKTON'8 N A TIONAL 1 8h1: Dollan, PO.t 
STA IR-BUILDER. I paid. 

M O N CKTON'S NAT IONAL i ShI: Dollan, PHt 
CARPENTER & JOINER. I paid. 

ORANGE J UDD CO •• �3 Broad",ay, N.Y. 

T H E  TO MANUFACTURERS & AGENTS. P BLAISDELL &. 00 TRADE ENGI1JE DesIgns of patentable Inventions const.sntly supplied • ., 
l' . to a well establlsbed ana reliable firm on payment of Worce.ter. IDa .... 

$1,OCO per montb. Salary not payable t i l l ena of monthl Manufactnrera Of tbe Bl .. l.dell Pateut �prlgllt Drill. --0-
rno�������.�rp��nol�i!te;r..��� of Ca.t Steel. Every Enrtne IndIcated. and valve corrected to Iflve the hlgb­est attatnable results. Warra.nted luper10r to any 
:::i�r.ortable Engine In tbe 

Send for PrIce LI.t .. nd CIr­cuhu. 
HBRRMAN & HERCHEL­

M'F'G CO. , Dayton, Oblo . 

A DRvoE:IttE:sdo�el\.dp��e��.;.�';We'�:ni�r� ft�?b.;;; 
Pamphlet oj On<! huil,dred pag .. , contaInIng 1I0ts of 8,000 newspapers. and e.tlm .. tea Ihowlng co.t of .. dvertlllng. 

ItAGNETS-Permanent SteefKagnetl 
of any form or llze, made to order by F. C. BBACH 
�b:';�';d ��1��'lr'a:.l'�I����reM';e�::,,0:h \�I�:J: mp-nts. 
� AMPLEB OF MACHINES, TOOLS, and 

�ei�I
PLEM���: J'l��V&�, ,:�&.I�I�'klabnU�g ?����� 

The Toll-Gate I Prlze Pietare .ent freel An 
• Irl.genloul gem ! �O object! te lind ! Addre8B . Wltb st .. mp, B. C. ABIlEg,' .Bull'afo, N .Y.  

P A T E N T 

!����J!ea�!!�.¥.!!��!!e 
r.l.�"?�b�n'1t:�8wrn�°'b��f�tl�*t�3'. Y. : Send for Circulars, etc. 1 67 Sndbury Rio Bolton 
THIS MONTH A WELL KNOWN FIRM 

conne�ho��R!�e��m�n�nr�'f,�:::..':tr; wtir��:n �1�J�i�� floor Warebouse, having Wlndowl frontlag Queen Vic· torla Street and Cannon Street, CIty, London, England. ���:I';.�J", rJ�rs�r"t�. ,t�:3��O!x\!i�I�g:�g�I�:�erg���a� of tbe.e and of workIng model. . Advertlzers' tr .. velers canvas. Great BrItaIn and tbe wbole of Europe. Eor termo, .. pply to W. P. , Box 778, New York CIty. 

$70 A WEEK TO AGENTS-Sure . Four new Pal­ent.. J . D. NESBITT, Foxboro ', M .... . 

Addrels 

wb.en designs can be returned and salary wtthbeld, t .., Dot saUlfactory. Address G. N., Box 78, Station D , Ne w  and other 1Irat-claoo Macblnl.tl' T=-O.,:0c:
I
,..s. __ -:-__ :-_ 

York Ctty. E. It. KAYO'S PAT, BOLT CUTTER, �.Iilbl6L.III.A!'lJJ B.A.RBlIIL MACHINEBY,- lrSend for Illustr .. ted Circular, CincInnatI, OhIo. 
lDlproTed La" .. PateDt ategle and Beading Ma· AI 11_ fll atmpl8lt and belt III uae. Allo"JIhlngle Ber.d1Dc .a.nWI-e'UJ'a Patents • and .. tave Jollltera, Stave Bqnalllen, .. eadlng Pianyen, 

Tuman, ac. Addreu TREVOR .. Co. Lockport, N. . 1I.=�le1ede;"-:::-;:�t..r Gear ... Hoi .. 

PORTABLl!I STEAM ENGINES, OODIN· 8ati:�\1:rt. ��C':lJe�=� Aecldenc. 
IlIg the maximum of eIIlclenC7, dwrablllty and 8Con- 8�k"'B.I'DID.1( !!!Iaten BoUen, 

omy, WIth the BlIntmum of weIght and price. They are 0 Iladg Ena'ln_ DOlllt.o and !!!Illl8'lo, 1-:1 Widely and f .. vorably lDlown, more than 1,880bemg III .OO-Hor .. _wer. U88. All warranted aatlafactory or no we. - �ptlve Ventrlt'{a1 Piampo, J:O to 100,000 Gallon. 
8Irc1llarl 88DrlI�Uptf.uma?:8i.B,\d�ILaw'reDoe , -. If: .. , 8':..�t 8::�e., �� l?t:!rn�,::!:\!l;-�� 

01lt bUlIJ'J. 
IRON BRIDGE8-CLA.RxE, RUVES & Co., All LIJht. !!Ilm •• e. lharab ... an. Boono.leal. 

PH<BNIXVILLB BRIDGB WORKS. O1IIce, '10 Wal- Send for V1rcnl ..... 
n�t :�f:l�le�l���� .. \v�rk:manlh1p-PbQlnIX COlumnl WlI.. 

D. �W!� IIt:.�Ne" Tork. -Wle of double refined Iron. No welda. All work GL ' SS MOULDS for Fruit J--, Lam\f:8. done on the premIses, from ore to finIshed brldgel .  .<> � "  ntuatrated Album maned on receipt of 711 centl. Bottle., Ink Stands,.tc . . m .. de by H. BROO E 15 years COR. BITJI: .urn CJ<NTJl:Jl: STS . ,  N . Y. For .. n)' tbPv;n new In gl ... you will require a mould (0 dIe ) .  
Machinery, 

Weod and Iren Worltlllg of every ltllId. X-ther ud Rubber Beltlllg, Emery Wheell. Babbitt Ketr.!, ac. 

Sturtevant Blowers. 
Of everr .ue ana description. conltantlY on nanel. 

Cold Rolled Shafting. 
Beat and mOlt perfect Shaft!Jlg ever m .. de, constantly on hand IlI l&rIf!  quantltlea, furnlahed III any lengthl up to :u ft. �IO, Fat. C01lPllnj and 8elf-olllng "alUltable Banr"cli!':l:::I1;�', ,, foo W!�re Et.!�t�N�W 'fork. 

Niaua;ra Steam PWlnp. 
OlIA8, B, B.A.BDICK, 

38 AdamI .t .. Brooklyn, N. Y. 
THE .I0HN HA.RDICK 

N�!''' !�::��I!�P. 

pnClDlfG 
DROP T:uss:a. 

::ti�::a�'���ttIi 
" PARKER PRE88 CO . 
MmDLlITOWl'l', CoNlf. 

WOOD-WOBKING MACHINERY GEN­
erallY. 1I_lr.ltl8I� Woodwortll Planeraand Bloh­_on'. Patent Improven Tenon Machines. 

Central, corner UnIon It ... Woroeater ... ¥asl. 
WkTHKRlI x RUG6 " ru.CBABDIIOIII . 

Ii1l! P! $20 per day at home. Terml Free. Addrels 
'1I'U � GJl:o. STIN80lll' .to Co .. Portl .. nd, M .. lne. II I I T I I l�.J W R O U G H T 

� I R O N  B£A MS & GIRD£R S l'.I:1.no U IllOIl Iron lII1u.lB, J:'U1oI50U£!I"Ll, ra. The attelltl •• Of �eer. and Arohltectl ll called 
to our Improved Wrought-Iron Beama and Girders (pat· 
ented) , III which the componnd welds between the stem 
�ff �, ���f�i:rfnr:,��� :�t?�I;:!�����, :e �": 
prepared to furnlah all lizel at terma a. favorable a. can 
be obtained ellewllere. For deacrlpUve lithograph .. ddreal Carnegie, Kloma • .to Co, UnIon Iron Mllll, Plttlburgh, Pa. 

BANKRUPT'S SALE OF HORIZONTAL and Vertical Steam Enrtne • .  Al80,new .. nd .econd hand lIIachlnl.t'. Tools. Send for clrcularo at 
THE YALJ!: IRON WORKll, New liaveu, Conn. 

SHINGLE & BARREL MACHINERY 
EVART'S IMP. HEADI NG AN D  SHINGLE SAW. 

��b�N<;'U�J��h�?INTERS, EQUALIZERS, AND 
BAILEY GAUGE LATHE-For turnIng .. ll klnda h .. n die. and CabInet work. Slmple.t .. nd best In u.e. We manufacture a full line of Wood .. nd Iren WorkIng 

M .. chlnery, I:ltt���l�flZ:'/':t �lft��ockPort, N. Y. 

FOR S ALE-AN UNFINISHED IRON , 
TWIN SCREW STEAM VESSEL, having double bottom and water-tlgbt compartment •• LeBgtb between Perpendlcnlaro . . . . . . . .  . .  

Breadth o f  Beam . . . . . . . . . . . . . . . . . . . . . . . . . .  . 
Deptb to MaIn Deck . . . . . . . . . . . . . . . . . . . . .  . Displacement .. t 22 feet draught . . . . . . . .  . Area of Mldablp Section . . . . . . . . . . . . . . . . .  . .  
Number of Tran8ver.e Bulkbead . . . . . .  . . 

JCNGINB8. 
Two patrs, each patr driving one Screw. 

390 feet. 
45 
24� .. 

6,000 tODB . 
890 sq. ft. 

7 

PARTICULAR ATTJl:NTION paId to MOULDS for I VBNTORS. Send model or draWing : 1I10100e .t .. mp. 
RIClLUIDSON, MERIAM " 00, Manuf .. cturers of the latelt Improved p .. tent Dan­el.' .. nd Woodworth Pl .. nln� Macblne., M .. tchlng, Sasb 
��I�.:'��IMre����n�!,;��i·:[cttg�o��;,��mf: x:� Arbors, Scroll Saw .... J�Uway, Cut-oll', and Rlp .... w Ma­Obllle.,_ SpOke .. nd wood TurnIng Lathes, and varloul otber Klndo of Wood-workIng Maohlnery. Catal0w,el :��:;tC:�:�1 ;�;e��u�gPl�"i.I�ft/':f'*��t��k. fl." 
� FOR I'lALF.-Tbe manufacturIng property *����� C� .��. ���i� �B��a8�eu�oof jUtf�:�ri��i' SQuqolt Creek and tbe Jlne of tbe D .  L .  & .  W. R.R. It 
CODstste of two large, 8uostantial frame tacton' bUild. logs, with dtstfnct water pr1 vllrges of about 50- horse 
f�c'r��ee�f���i���,���k�t!�� �tr:n�l��rt��z;.::::ntfs� ����� are :lO trip-hammers, W I th  all their ner,e�sary forll€ S aDd fixtures t�r punchtuJi!:, sbearlng, grt nding and pO l hlh1ngt an 1n perfect runn ing order. Also. 20 neat tenement 
�i��S::D ���:d�eO���a��\�r: :�������uar:t�rhe8'p!�er�atli; Of woolen goods ; but they otf .. r unusual aov8D tagtB In 
��������or 1'7����r���Y :j��e�Ps·1l'��s }:�k:rt�e C�I� C2.l.,,!V_III"�_,--S�r�--.!I����84 Crntr.I-""�a_rf,Bo,,!:,,n_ 

ANOTHER CHANCE ! 
-- 0---

Fifth and Last Gift Concert 
IN AID OF THE 

Pub l i c  L i b r ary o f  K e n t u c ky, 
POSTPUI'ED TO 

November 30, 1874. 
DRAWING CERTAIN AT THAT DATE , 

LIST OF GIFTS, 
One Grand Cash Gltt . . . . . . . . . . . . . . . . . . . . .  8'.:�0,000 
On .. Grand Cash Gift . _  . . . . . . . . . . . . . . . . . . . 1 00,000 
One Grand Cash Gift . . . . . . . . . . . . . . . . . . . . .  .,,�,OOO 

One Hrand Cash Gift . . . . . . . . . . . . . . . . . . . . .  30,000 
One Orand Cash GUt . . . . . . . . . . . . . . . . . . . . .  2�,OOO 

:i Cash Gifts, $20,000 each . . .. 100,000 
10 Cash Gifts, l <1,OOO .. aeh . . . .  140,000 
l :i  Ca8h Hl ftH, 1 0,000 .. ach . . . .  I�O,OOO 
�O C ash Gifts, �,OOO e ... ch. . . .  1 00,000 
'.:� Cash HUts, 4,000 .. ach . . . .  1 00,000 
30 UDsh GUts, 3,000 "ach . . . .  90,000 
30 Cash Gifts, �,OOO each . .  1 00,000 

100 Cash GUts, 1,000 each . . .  100,000 
'.:<10 C n s h  Gilts, :i00 each . . . 1'.:0.000 
:i00 Cash GUts, 100 each . . .  30,000 

19,000 Cash G i ft  .. , �O each . . • .  9:iO. 0 00 

GrandTotal,'.:O,OOO Glfts,all  cash,'.:,300,000 
PRICE OF TICKETS. 

Whole Ticket. 
Halve • .  Geo. 'V. Read & Co. 

, A FORTUNE FOB ALL In tbe Rubber St .. mp .,.. ManUfacturers of and Dealers In BUSiness. Add.ress DORllAN'S ALL KINDS OF HARD WOOD S, IN LOGS, STENOIL AND STAXP WORKI, Baltimore, Md. 

DIameter of Steam Cylinder . . . . . .  . .  
Stroke o r  PIston . . . . . . . . . . . . . . . . . . . . . . . . . .  . 7'J Incb ••. 

45 8arface Conden8ers, area . . . . . . . . . . . . . . . . .  12,560 sq. ft. 
Tenths, or each Coupon 
1 1  Whole Tickets for 
22 1 -2 Ticket. Cor . 

$ 5 0 00 
2 5 00 

5 00 
500 00 

1 ,000 00 
PLANK, BOARDS, & VENEERS, 

186 to 200 LewiM toIt" Foot 3th & 6th 8t8" 
Ea8t RIver, N ew York. 

w!f���t��� �."n"�"n'i!I��I�I�d���:et.:'n��u�\�C�a<;:;::'il'.:'t�� 
���gne�n�8'b��::;:OW�I:�t� s��g��r!::d i�nd c!���: .. Dd WhIte Holly. 

arOrdero by mall bave prompt and eareful attention. 8tjnd for CataIOgU_�E-:::d=-=-l':.:rI:.:c:.:e-=L::I::..t:.:. _______ _ 
PATENTS Sold and Introduced. 

F. T. H. RAMSDEN , lIryan Block, Cblcago. Ill. Mecbanlcal Engineer and Ahnufacturers' agent. 
A MON1 H TO AGENTS. Addre," C. M , 
Ll'NING'ION & BBo •• New York or Cb1caa-ot 

�,f'A80N'S PAT'T FRICTION CLUTCHES � are ma.ut .. ctured by Volne W. Muon & Co Vidence, R. I. ft,gent., L. B. BMi'OKB, eo CIIIr Itreet"; New York : TAPLIN, RICE .. CO. A"rou 01>10. 

The Amert_n TlIrblne Water Whee., 
�r'::'"t�t 1�£��tf:ca��o�:�tJ::i� Bmeraon, sbowlng the folloWing Ule­ful eftect of tbe power of tbe water utilized, being the blgbest result. ev­er known • Percentage of P .. rt G .. te :  30, 50.08 ;  
�P�r�eh�'o�I\�Ifo¥e'��; �'.n:80· 

A �Ull r� may be obtaIned of rln� o�lo. S " TEMPLE, Day-

OTIS' SAFETY HOISTING MachiDery. 
NO, lN8 BBO...\'Vf\. m�O&. 

VO .. 

NEW " IMPROVED PAT'l.'EBNS,-M.A.. ClIINIIITII' TOOU_U IIRI-&& low price. B. 6OUIID, t'l to 118 N. J. B. R. ATe .. Ne_rk:N. J 

SO&BWI!. 
Diameter • • • • • • • • • • • • •• • • • •• • • • . . • • • • • . • • • • . .  PItch . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 
Number of Blade .. . . . . . . . . . . . . . . . . . . . . . .  . . 

BOILERS. 

27 
3 

Ten In number : OrdInary HorIzontal FIre 
Tubular Type . 

feet 

Total Heating Surface . . . . . . . . . . 28,000 .q . ft 
Grate Surf .. ce. . . . . .  . . . . . . . . . . . . . .  876 

Thl. ve •• el was Intended to be completed for tbe State 
��:��eJ!�;k a:.:� ����fE:�don T::le�a�t:eJf�E.����r�1 General GEOBGE B. MOCLJl:LLAN, U. S. A. All mat •. rials, and the workm .. n8blp are guar .. nteed to be of tbe be.t posolble de.c l lptlon. 

The fund . ..  pproprl .. ted fer tbe purpo.e of complettng 
��:t�e�;e���t .r:��:�a�um����!d t�t!'. r:�I:I:h':,r:;.��:�� tbkl:I!����e)j"" A yg::.mJ!��:;.?��.i���fo�� :o"���:g: ... ��W.D���i�:i:.'i.��:d S .  B .  DOD, of Hoboken, haJl�:e�naiJ!.:��t����:g�!�:C�oS:I;BB PUBOHASE OM' IRON STBAIIKB. OB OF PA.RTS THEBKOF," may be addrells­ed to the GOVERNOB OF THB STATE OF NBW JBB8BY, by 
:'�fO�kt,hU,W�� �:e r:���ridd da;y T:feWg�e:beJi'n����1 �i wblch time tbey will be pUblicly opened. . 

BI .. nk. for proposals, .. nd .. pampblet containIng .. detailed delcrlptlon of the ve.sel, ... ne .. rly completed, :���g:8�:;0 e�r��r :ri������e&te ���8�r��1��d 
tt� · 

u����I':.'i to examIne tbe veo.eI; and to Inspect tbe preml.ea, m .. y be obt .. lned (by IntendIng purcba.era) cn applIc .. tlon at tbe Dry Dock, where the .lilp now lies, or to the Con.ultlng EngIneer to tbe CommI •• lon, wbo 
��c��r:�f��l� "�d '::�t\�e�';,,!�n!:;, }3v:";.r;;lgt��� InformatIon reopectlng the ve.ael. 

R. H. THURSTON. 
Otm8ulllnq Engineer 10 ITie Cbmmjl8lon, 

Hooou.., NetJJ .J"'"UY, 
Unj�" SIalU qj" America. 

For TIckets or Information, Addre •• 
THO. E. BRAMLETTE, 

Agen' and M ana"er. 
Public LIbrary BuildIng, LouIsville, Ky . 

or THOMAS H. HAYS & C O . ,  EUTERN AG ENT., 
609 Broad way, N. Y • 

P RINTING MACHINERY-Agent wanted for tbe UnIted States , for tbe .ale of fir.t class hnglteh LithographIc Machines, the well known Whar f ­da le  Letterp"s. Macblae., Guillotine Cu. tlnl!t ROlling, Glazlng, and Reelmg l\Jachtnts ,  Screw and Hydraulic Presses, Engines and Boilers, all of first clafi8 ruaDufac· 
���ei:��oc�t��:���nlu����,h�i!n���r:;:� ��l�€D8g�:!: are obtatned for blach1nes of Amertcan Manu.facture . Llbel al Discoant would be given to a ftrat class resnon ­sIble Agent. ApOly to tbe PARAGUN MACH I � E  CO�I­PANY, L I l'I I1'EII.  Eiland Roa,l, Leed •• Ii:nirl"nd. Termo 
eaab or S"rur1ty 

WOOD WORKING � KACHINERY 
for PlanIng MIlII, Car SbOPl, Salb, Blind .. nd Door Ma-lI&ell, Itc. , It�. Senol for Ilruatratea Catalogue .. nd price 
C

ham It. F .. ctory, �, WOlCHter, M .. sl. Salesroom, at 12t bera " 1«»' Reacte 8tl .. Ne" YOrk., __ 

© 1874 SCIENTIFIC AMERICAN, INC
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----Bac .. - Pall'e·· .--.-:-�- ·�":--�-.1�OO a line. In.lde Pall'e • • • • • • •  7!i cenr. a Une. 
E,,(]ra.ina. =1I 1l6OO ad •• rtisement8 at tile same rate per 

in., by measureme1U. as tile letter prill/B. AdvertISement. 

mU8t be rece,Ved at publication of/lC8 as earlll as Fridall 
mornin(] to a1J1)ear In next f88UA. 

WALTHAm-WI T-C-HES 
HOWARD & C O . ,  N o .  2�� Ftfth Avenue, N e w Yor k . con· 
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without, R O Y  fI S K  to t h e  purChaltf>T. HaVIng eold Wal�  
t h a.m Watch € s  on this plan for the  last elx yeRr�, th eir 
customers arc ll l lm OPTed by thouIo'anrls ,  aod from almol:it 
even COU O '  y in the Union . )0 �vrlry case 1 be p urchaser 
����� f���o
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a
8\?�b:�� �!��

a
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y!-aT ; al l  grades a D d  s I zes arf' now mdde b O l h  tlB key­
wfn ders Qud 8tem- w1Dder� . O u r  new pT1ce-l t et., which 
Is seor, free, d e scri 'Jes all tl.e new Watche8 wIth prlct's 
of ea"h. Wtil  e for t t , !lnd mention that adverti8ement was Been in the 1 0  Sctr ntlfic AmerICan . "  AdarCS8 

HO WARD & CO . •  
==;-;:-:-;;n-;;=,,�=.c:.2,n Fifth Avenue, New York. 

FOR SALE 319 MurriS. Tasker &'-CO:S Ca-.t Iron 
Steam 1{adta�'�;;{N �I.'�Y' �N��1J��hnarlelPhtA , Po . 

BABBITT llh.�(})A��"�HJU:R�1S;�"" 
80t h  & CllC8tlJUt ,  Ptl i laoelpl1l8,Pa. BOGARDUS' P A.TENT UNIVERSACEC-

0"1 C����;�!?�-��� L6i�;:FG'����ns��� ���:�'R.;eeJ: ��,��: 
C orn a.Dd Cob. Tobacco, 8DUft', SURar, Salts, Roots, 
Splce8, Coffee. Cocoa-nut,  Flax see d ,  A&lbestos, &c . ,  and 
p!��\;:

e
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T H O MSO N ,  S 'lcc.,aor t.o J A M E S  BOGARD US,  corner 
of Whttf': alH1 H:lm Sts . .  New Yor k .  $25 A DAY . CUARANTEEO 

Using om WELL AU CER A N D  " DRI L L  In good terrllolJ'. IDGHES'l' 
, TCSTDIONIALS FHOM dOVERXOR3 

OF IOWA, ARKANSAS AND DAKOTA. 
Catalogues free. W GILES, SL Louis, MOo 

The U Scienttfic American II uses our plates. 

1776 1876 
INTERNATIONAL 

E X  H I  B I T  I O N. 

� ('\�FJCE OF THE 
U. S. C FNT':N N I AL COMMISSION, 

PHILADEL P H I A. PA. 
In accordan ce wit h the several Ac s of the Congress 

of the United St&tes, providing lor the cole bratlon 
of the 

Centennial Anniversary 
of American Independence there w1l1 be held In FAIR' 
MOUNT P..iRlt, Phtla.delphla 1n the year 1876, an 

International Exhibition 
of Arts ,  Manufactures ,  and Products of the Soil and 
Mine . 

Til. Exhibi t I o n  wlll  be opened on the 19th of April, 
and closed on the 19t1l of October. 

A PPLICA TIONS POR SPAOE. 
To S"CUre space for exhIbi ts In  Ihe BuildIngs of the 

Park, ear ly  apollcatl oD8 enould be made. Tne  I l ecesfiary 
form s for a p Dltcatt o o .  tOgether wUh the H.egulattons 
for E xhtbitors and neederl fn formatlOn .wtll  be  forward­ed o� applicatIon to tile Office of  tile Centennl&1 C om· 
tnil!lstol l .  

J . L. CAMPBELL, 
Se�ret9ry. 

A. T. G O SHORN, 
Dtrector- General. 

'PATENTS 
"l JJ.  ... y u UU"UI".I I) V I  .. 1.,-,,, "'ULJSi� i urll .. A,M..KKlU.&..b IHlve 

"cted <s solICitors of patent. In the United State. and 
foreign countries for more than a quarter of a cen· 
tury_ M ore than FIFTY THO U SAND inventors have 
availed tbemselves of their services. All patents .e· 
cured tbrough this agency receive a special notice In the 
SOIENTIFIC A .. ERICAN, which frequently attracts pur· 
chasers for the patent. 

InventIon. examlned, and &dvtce as to patentablUty free 
Patents obtslned In the best manner, and wIth as lit· 

tie delay.as po •• lble. . 

Caveats prep&rcd from eIther model or drawtngs, and 
Illed In the Patent Office at .bort notice. 

Spec.al enmln&Uons as to the patentability of Inven· 
tlons made, Ilt the Patent Office, on receipt of mo del or 
drawlnjl and deocrlptlon ;  cost for thiS search and reo 
port, ,5. 

Trade Marks.-The necessary papers for secnrlng 
protection to manufacturers &nd merchants In thl. 
country ana abroad are pre pared at thl. office . 

Design Patents, for protecting artist. and tie sIgners 
of any new ornamenta work, are quIckly and cheapl), 
Obtained tbrough this oMc •• 

Copyrights obtaIned. 
ForeIgn Patents are .ollclted In all countrlel where 

pateBt laws exist. Pampblets, contaIning the cost and 
fnll partlcnlars, mailed on applicatI on. 

Canada Patent •• -Canada Ie one of the belt conntrlel 
f or patent •• The cost depends npon the length of tIme 
for whlCb a patent I. desired. Full particulars by mall 
on appl1catlon. 

We Sball be bapp)' to confer wtth Inventor., examIne 
heir monel. and drawings, and advIse wtth them a. to 

obtaIning patents wltbout consnltatlon fee. Everi 
klnd of Information pertainIng to patenta, at home or 
abtoad cbeerfully given.  

Send for  pamp nlat, 110 pagea, containIng lawl and full 
directions for obtaIning patents . Addrel. 

M V NN & C O., 

Publishers SCIENTIFIC AMERICAN, 
3'1 Park Row, N. Y. 

BllABOR OPPI01I-(lorner II anel nil Street .. WalbLngton, D .  C. 

1 titntifit jmtdtau. 
mo. PLAHIIBS ENGIN K LATHES�J)RILLS. &c. Send for Prllle 'u..t. MEW HAV .. N MAM UFACT V RING CO., 

New Baven. Conn. 

S l�- S E E E M E R S O N S  I N S E R T E D T O O T H E D SAW S . ��\ S 
A /IrO:- A R E  SA M E  P R I C E  O F  S O L I D  T O O T H E D  S AW S . -"''''',A 
W lri" W E WA R R A N T  T H E M  S UPER I O R  TO A L L  O TH E R  S A W S .  "',W 
S l��- SEND  TO [ M ERSO N fORD &CQ BEAVER rA LLS p� F OR A C I R C U L A R  O F  a u  R SAW S .  -"'" S 

DAMPER B 'I!I S T AND LEV�]R � Th e Most Powerful, and the ORly TI�ht REGULATORS ".. GAGE COCKS. BUY A Shutting. Good Par' Gate Turbine ever 
MURRILL & KEIZER. 44 Holliday St. Bal.. made . Prl"es of sm&ll wheels to suit 

the times . Send address to THE TANITE C OMPANY _
W

_A_IN_, _A_NorM_th �_'h�_�_��!�_:'.8. 
Emery Wneeis 
�1�mJ�S81 IRG 

Emery Grinders 
MuNK�E La.a. 

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

O I L . 
Safe.t and best 011 ever made-bums In any lamp-,for 
Bale everywhere. C HAS. PRATT & CO. 

Establl.hed 1770. lOS Fulton atreet, N. Y. 

FOR SALE-2nd hand Portable and Sta 
t lonary Engines and Boller., good as new , at half of 

OrIginal Cost. For d.scrl otlon, addre.s 
BINGHAM & RICH. 011 CltY, Pa. 

MACHINIST'S TOOLS, 
EXTRA. HEAVY A N D  IMPROVED PATTERNS. 

LUCIUS W. P O ND, MAN UFACTURER, 

WARERO'JJl!;��:?fBPR7!';·ST., k Y. 
IT Lathes, Planers, Boring Mills, Drill8 and Gear Out­

ters a Specialty. 

AMERICAN SA W CO. 
TRENTON, N. J. 

GREAT REDUCTION IN PRICES 
O F  

MOVABLE-TOOTHED 
C I R e  U L A R S A W  S. 

J ULY lar, 1874. 
pr Send tor new Price List. -'EI tit THE AMERICAN TWIST 

. 

DRILL CO.,  Woonsocket, R. I . ,  are 
n o w  the lole owners and manufac­
turers of the celebrated 
DIAMOND SOLID EMJeBY WHEEL8. 

..... Illustrated Catalogue of Em· 
ery Wheels, Macblnery, and Tool. 
FREB 

W. S. JARBoE, Agent . 17 New C'lurcb , t . ,  New York. 

OUR COVJ:<.;RING FOR BOIL EJlS AND 
PIPES saves Twenty per Cent In  Fuel . 

O U H  FE LT, CEM ENT, AND PAINT FOR 
ROOFS Is the best In the market .  

Asbestos E6!1�J!lt S��:Y. 
GREATEST INVENTION of the AGE. 

ELECTRIC & VAPOR CHAIR. 
ri�:� ::
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matlsm and scIatica. No physIcian should be wltbout 
one . Scnd for Circular. • 

C. R. TOWNSEND. SOLR AGENT, 
MedIcal Institute. 168 Cumberland St .. Brooklyn, N. Y. 

SUPER-HilA TIIBS 
Save fuel , and supply D R Y  steBm. Attacn-d to boilers 
or .et lll separatefuruce. H·;·�g:;'fh�� 

���
n
i�:k. 

Py t For testing Ovens, Boll· rome ers. er Ilues, Blast furnace •• 
Super.heated Steam, 011 SUUs. &c. 

Address BE "  KY W. BULKLEY, 
98 Llbertv St . •  New York. 

GEORGE BARNES & CO., 

Manufacturers. Syracuse, N. Y. 
T A N N A T E  O F  S O D A , 

BOILER SCALE P R E V E NTIVE-J08 . G .  ROG""s & 
Co. , Madtson, Ind. Agen c ' eB .' R. H. Lee, Titu8 vil l e . Pa.;  
f )WenS, Lane & Oyer Machtne Co •• St. LOUiS,  Mo.;  Whit­
man & Bunell,  LtttJe .iI'aHa, N .  Y.; Warden, Mc LelhlOd 
& Co , Cincinnati, 0. : H. H. Harrison, N ashville, Tenn.; 
Slnzlcb, Rankin & Co . ,  EvanB.llle. Ind . ; H. Dudley 
COleman, New OrlealJ s,  La. 

The Ohilian IIxposition 
Packages for thls Enoslt1on take the followIng route : 

Sblpped at tho dock of tbe Pacific Mall S. S. Co.  H' New 
York, or San Frilnclsco. they are, upon the payment of 
one dollar, gold, for each package Dot weIghing IL ore 
than 2(00 lloun,is.  or messurl : lg  not more than 20 cubic 
feet, taken to Pan ama and dellvered to the South Amt r­
iean S. S. Co., whose steamers carry them to Valparaiso. 
and tut"re deliver t n f>m to the agent of  th e EXPO� t l 10D.  
whO attends to their tran sportaU oD. by raUway, to  toe 
place of exhibition. Tbe one dol l ar gOld Ie Ille  (only ex· 
pense Of  transportation to the place of exhibition, San­
tiago . An exhibitor may send as many packages &8 he 
please. under tbls regnlal1on. Heavier or larget pack­
ages may be .hlpped per 8ame lines at low ratee nnder 
epeclal cunlr;'ct. Appl.catlune for room at th� Exposl· 
tlon must reach Cblll by January 1, 1875. Macl1lnery 
for ManufacturIng, for MIning. and u.ed 1'1 Agriculture, 
are es peelally Invited. I'artlculara lDay be oblalned by 
addres,lD g  any one of the United Stat es CommiSSioners 
���t��� :;,
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Pine St., New York. 

H. S. MANNING & CO" Agents, 
III Ll berl y 8t .. N . Y .  

A-
LCOTT LATH::r.ll. for Broom, Rake, and 

Hoe !landleB. S. C. HILLS. 5100urtlandt St .. N.  Y 

KIDDER'S P ASTILES-A Sure Relief fOJ 
Asthma. STOWEl,L & CO. Charlestown. Mas • •  

ENG INES AND BOILERS, New and Sec. 
ond Hand, Portable and Stat1onary. For descri p­

t IOn . addre, s GOODWI� & WHITE, 011  Ci ty, P •• 

HOI�
TINfl 

Machinery, 

U � U cran�:;��:. Co., 

TURBINE 

Water Wheels. 
More tban fOIlT tImes a. 

many of James L�:fleJ'8 1m 
proved Duuble Turbine Wa 
ter Wheels In operation than 
any otber kInd.  24 sIze. 
made, raugtng from 5� to 
96 incbes diameter, under 
be�d. trom I to 240 feet. 
Successful for every pur­
r

ose. La.rge new paID
E

hlet, 
c��t:I���

t e
itIJI C.:'i'i. sh

a
e
:d 

over 80 fne tll1:1strationsl 
sent fr�e to parties inter· 
ested in water pow,r. 

BIISS�MIIB 
JAMES LEF�'EL & CO. , 

.... Sprlngfleld, Oblo, &; 109 Llb-

s �"t.����;��b: ��u::!: s �TO�I�� !].�(�!.��:(i�iy. 
14 N. 5tb, PhllaOelphla-42 CUlf, New York . �DERRICKS & TRAVELLERS, 

fHE HEALD Ii: SISOO THOMAS ROS�, Rutland, Vt. 

Patent Centrifu�al Pumps, 
VERTICA L & HoiiIZONTAL. 

Mrn Premiums at New Orleans, Clnc!nu .. tt .  and New 
York. .. .Medal oj Special .d. !AOarc:l," AmerlC&n 

InBt.tute, 1812. 
Perfect Batisfactlon guara,nteed. The cbeape.t, mOlt 

durable. popular , nd successful Pump known, tor Paper 
Makers, Tanncrs

h
Contractora, Brick Makers, DtstIllers, 

etc. Pumps wtt enJrlne on frame. complete at low 
fll!1lres.for Wrecklng.l:lredglng, Irrigating, etc. inu8tra. 
ted oamphlet,freo. 800 references to partleB actually usIng 
I
h
l.f.l'�f.· �mf>�M�M'�'lro�,t:l�rs�.��t�*�i: 

Todd & Rafferty Machine Co. 
MANUFACTURERS 01" 

The celebrated Greene Variable Cnt-Oll' EDJrlne ; Lowe� 
Patent Tubular and Flue Bolle",.,; Plain SlIae Valve Sta 
t.lellary, Holattng, and Portable J1.l1g1nes. Boilers of al 
klnda. Steam PU1npe, Mill Geartng, Shafting &c. · Silk, 
Tow, Oaknm, B

m
gln

l
' RoP

\!: 
Flu, and Hem

l 
Macblnery, 

�,\
n
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s
o��� ���r ��da�1�� Go"v"e��

u
�5 s��:.�:f���: 

Sturtevant Blowers ; and DlIl'erentlai Pulley·BloOkl. 

;�m.Of.to���N��:�lt�I: OW YOn. 

[SEPTEMBER 1 2, 1 874. 
PI'" T. V. Carpenter . Advertising Agent. Addre.e 

Box m, New York City. 
C. HENRY HALL & C O . ,  20 Cortlandt St . ,  N . Y.Clty 

THE PULSOMETER. 
The 8lmple.t, most durable and ellectlve 

IITllAlI PuMP now In use. Will pump grltt, 
Or mudd)' water without wear or In1ury to 
Its partl. It cannot get OUt of order. 

B r a n c b  D e p o t . , 
11 Pemberton Square, Boston, Mal •• 
18'!7 Market St .. Pbl ladelRhla, Pa. 
59 WeB. Street, Chtcal'o, Ill. 
Sontb W .Btern Expos.tlon, New Orlean •• 
"1 1 & RI� North Sen<>nd Rt • . St. Lonls. MO. 

HARTFORD 
STEAM BOILER 

Inspeotion & Insuranoe 
COMPANY. 

W .  B .  FRANKLlN, V .  P't. J .  M .  ALLaN, Pre,'t. 
J. B. PIERCE, Sec. 

HARTFORD, C ONN. 

PORTLAND CEMENT 
.to Practical TreaUse on Cement furnished J'Rllll. 

B. L. Merchant & Co. 7& South St., Now Yerk. , 
, �  .... , �  \.) � " , Z 
� � ::: 
Q". � 0 '; 
..., o .. � 

;::; � ;; I ;'��������� v 7-"" � O � 
"-' . � ;.: 

8tRl.lon ary a n c) Portnhlc.  to ro n. P .. I,,'pt I n Stock I also, C i rcular Saw M i l l s  a n d  P o w ('r  llnnl lIlI'rs . 
E R I E  C I T Y  I HON W O R K S ,  Erie, Pa. 

WIBII BOPS. 
lohll W. Ma.on & Co . .  4S Broadway, Now York. 

J'OB 

Ma c h i n i sts ' 
TOOLS, 

OF ALL KINDS, 
ADDU8S : 

N.Y.Steam En�ne Co. 
118 Clambers St. 

NIIW YoBB: 

Rifies, Shot Guns, Revolvers 
of every kind.  Send .tamn fOT IIlustr'tPd Prlre List  to Great W estel'D farN WORK". Pltt8burllb, Pa. 

AoUrtlSS J UH.!'It A. • .l1.U.I!IbLI � t+'t$ t;O.N S, ManUlactur· 
ers, Tren ton. N.  J., or Il7 Liberty St . ,  New York. 
Wheel. and Rope for conveytng power long dletance •• 
Send fOT C'rcular. 

SCIENTIFIC AMERICAN. 
THE BEST MECHANICAL PAPER 

IN THE WORLD. 
TWEN1'Y-NINTH YEAR. 

VOLUME XXXI-NEW SERmS. 
The publlsber. of the SCIENTIFIC AME RICAN D 

to announce that on tbe fourt h day of July, I874, 
aew volu:n::.e eommences. It will cont1nue to be the a1m 
of the publlsbers to render tbe contents of the new 
volume more attractive and useful than any of Its pre 
decessors. 

The best Mec7.anieal Paper in the World / 
A year's number8 contain over 800 pa�e8 and levera 

hundred engravings of new machines, useful and nove 
tnvent10ns, m�nufacturtDg establishments, tools, and 
processes. 

To the MechaniA and Manufactwrer / 
No person engaged In any of tbe mecbanlcal pursuits 

should thInk of doing wit bout the SOIRNTIJ'IO AlIERI' 
OAN. Every nnmber contains from alx to ten engravings 
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