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THE AUGSBURG WEB PRINTING PRESS. 

We gave a brief account about a month ago of the cele­
brated WaIter press, two of which machines are now in op­
eration in the establishment of the New York Times. The 
apparatuR illustrated in the present engraving is a modifica­
tion of the Walter invention, and is manufactured by a Ger­
man house, the Maschinenjabrik Aug8burg. The principal 
point of difference between this press and its English proto­
type is that the paper is taken from the under side of the web 
instead of the top, and is carried to the lower cylinders first 
instead of passing to the upper portion of the machine and 
thence down. This enables the whole printing part of the 
pre8s to be kept lower, and consequently a somewhat differ­
ent position is given to the distributing apparatus for the 
lower cylinder. The speed of the machine is about the same 
as that of the Walter, namely, 12,000 sheets per hour, 
though we are informed that, in the New York Times office, 
that of the latter has been increased to 17,000 sheets. The 
size of sheet is 20·67 by 30·31 inches, and of the type forms, 
19'09 by 28·54 inches. 

According to Engineering, from which journal we extract 
our engraving, the aetion of the Arigsburg machine is very 
simple. The paper first passes through damping rollers, 
which can be arranged to give it any required degree of wet· 
ness; and then it makes its way, through rollers which are 
adjustable to regulate its tension, to the fimt type cylinder. 
The two type cylinders and the two impression cylinders lie 
in the same vertical plane. Their position is seen in the 
illustration, the lowest and highest cylinders being the type 
cylinders and the two middlj3 ones the impression cylinders. 

The paper is printed from stereotypes cast in semicircular 
molds so as to fit round the type cylinders. This method 
is adopted in all web printing machines, and by using it the 
fouds of type may last twenty years instead of two, while 
the actual printing is quite as clear and good as if it were 
done from the type direct. The paper first passes between 
the lowest pair of cylinders, and is there printed on the first 
side. It is carried upward and backward by the revolution 
of the lower impression cylinder, and passed from it for­
ward again over the upper impression cylinder; and in pass­
ing between the latter and the upper type cylinder, it is 
printed on the second side. As these four cylinders are all 
exactly of the same diameter, and are placed�close together, 
the printing on the second side must coincide exactly in its 
position on the sheet of paper with that on the first. The 
printing operation being now completed, the paper passes 
horizontally forward to the cutting cylinders. These arp 
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placed at the same level as the upper type and impression 
cylinders, and are necessarily of the same diameter, that di­
ameter being such that their circumference is exactly equal 
to the length of the sheet which is to form one copy of the 
newspaper. On one of the rollers is an ingeniously arranged 
cutter, and on the other, at a corresponding point, a kind of 
groove or seat for the projecting knife. As the paper on 
leaving the cutting cylinder is not led upwards at a steep 
angle as in the Walter press, it is not necessary to leave a 
small width on each side uncut, but the sheet is cut right 
across. The tapes, it will be seen, slope slightly upwards 
from 

·
t1.e c,ntters in order to give sufficient hight for the 

delivery apparatus. By an ingenious adjustment of their 
speed, the speed of 

-
each sheet is accelerated as it rises; so 

that by the time it rpachee the delivery roller, there is a 
distance of several inches between it and the one next behind 
it. The delivery takes place downwards, and alternately to 
right and left on to the tables shown in the engraving. and 
the space between the sheets is necessary in order to allow 
time for the oscillation of the delivery frame. The appa. 
ratus for distributing the ink is very complete; that for the 
lower type cylinder will be seen behind and below it, and 
that for the upper type cylinder behind and above it. Just 
outside the frame which carries the cutting cylinders, there 
is an index, not shown in the illustration, which marks the 
number of copies printed as they are cut off. There are 
many interesting and ingenious details about the machine, 
but they are unfortunately of a nature which cannot well be 
made intelligible without the aid of detail drawings. 

The Augsburg press was recently exhibited in the Vienna 
show, in company with two other types of web .machines, the 
Victory and the Marinoni. The former is a folding as well 
as printing apparatus, and the latter has ita special feature in 
a "divider" by the aid of which the sheets, after they are 
printed, are sent in four different directions. 

Engineering etatcs that since 1869 the London Times has 
been entirely printed from web paper, with a saving in 
working cost so great that the capital sunk in the displaced 
.nachinery was recouped in less than two years. The gen­
eral catalogue of the Vienna exhibition, as well as several of 
the special catalogues, were printed on the Walter press in 
the office of the last named newepaper, and are noticeable. we 
believe, as being the first books printed from continuous 
paper. 

The Walter press derives gs name from Mr. Walter, M.P., 
the proprietor (the credit of its invention and construction 
being due to the manager and engineer) of the TimeR. 

THE AUGSBURG WEB PRINTING PREss. 

[*3 per Annnm, 
IN ADV A)<CE. 

Small S"\vlCt Steam Propellers. 
In our issue of July 6, 1872, there appeared a letter froT' 

Mr. A. Gray, of Burlington, Iowa, describing a small steaOJ' 
propeller built by him for the Chicago, Burlington, and 
Quincy Railroad, and used to cross the Mississippi river be­
tween the above named town and the stock yards of the 
company. The boat, named the Robert Harris, is fifty feet 
long, of 7 feet beam, and draws about 30 inches aft and 1 
foot forward. She has a locomotive boiler 11 feet long, with 
fire box 2t feet' by 3t feet, with 27 two inch fiues 7 feet 
long. 

There are two direct-acting vertical engine cylinders, 5 
inches bore and 10 inches stroke. The screw is forward of the 
rudder, and is 4 feet in diameter and has a quarter pitch. 
Tho engines are fitted with circular slide valves. 

At the outset it was found that the vessel would run a full 
mile with three shovelsfnl of coal, and that, with 55 lbs. of 
steam and 104 revolutions,carryinglti passengers, she crossed 
the river, 8. distance of i mile, in 7 minutes; and returning, 
with 90 Ibs. of steam and 140 revolutions, she made the 
same distance in 3t minutes. 

Mr. Gray has recently favored us with a second letter, in 
in which he says that the above details, as published in our 
columns, brought him letters of inquiry from all parts of the 
civilized world, and even from such out.of-the-way localities 
as China, and Finland, on the northwestern border of 
Russia. He informs us that the boat has been running 
nearly every'day during the past two seasons, and was most 
severely tested in stormy weather, besides encountering 
stone heaps, log piles, sand bars, and all the obstructions to 
be found in shallow water. 

A few days ago, a formal examination of the engines 
was made. Not a moment's time has been lost, or a dime 
spent for repairs, since this uoat came out in the spring of 
1872; nor have the steam chests been opened. The valves 
proved to be as tight as when first fitted, not the slightest 
sign of "b10w," or wear, being perceptible. The tool marks 
were yet visible, and they were not even scoured bright. 
The engilles made 133 revolutions to the minute, with 80 
Ibs. of steam, which constantly rose while they were in mo­
tion, with a 4 foot propeller one third out of water, which 
makes her uniform speed auolit 15 miles an hour down, and 
10 to 12 up, stream. She has passed every boat that com 
peted with her. The river has been repeatedly crossed with 
8 to 12 Ibs. of steam, showing a remarkable contrast, in 
economy of fuel and steam, with a muc h  smaller boat for­
merly used, having engines built from t he same patterns. 
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()ontents : 

J timtifit �mmtal. 
con:;>any." And yet, with all his success in the cause of ed­
ucation, it is even the more remarkable that he persistently 
refused to use his efforts for his private ends. "You would 
make any amount of money in the business," urged a 
wealthy capitalist who was d�sirous of securing Agassiz as a 
partner, and using his great technical knowledge for com­
mercial enterprises . "I have no time to make money," re­
plied the Professor. Similar to this was his answer to a pub ­
lisher, who pressed him to write text books for schools. "I 
wrote them," said he, and his eyes sparkled with indigna. 
tion, "that I was not the man to do this sort of work. And 
I told them, too, that the less of this work was done, the bet­
Ter. It is not school books that we want, but students. 'fhe 

book of Nature is always open. All that I can say or write 
shall be to make them study that book, and not pin their 
faith to any other." These were not the only brilliant offers, 
pointing to almost unlimited wealth, which he rejected, while 
his salary was only $1,500 a year. One more story and we 
pass to a brief review of his life. Aga�siz detested " Science 
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10 theories or ideas which he believed false or deceptive were 
submitted to his examination. In such cases, indeed, his 
wrath became mighty. It is l'f.?lated that some friends once 
invited him to a spiritualist exhibition to make a scientific 
.investigation of the alleged manifestations. He turned his 
b!l.�k lipan them and motioned them to the open door in al-

�llYY, report of the Chief Engi· Ic Americans, a ............... .. 
llcer of the...................... 2 Stoves, look to your ............... . 
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8 most speechless rage, nor did he return to the subject except � to express surprise at the insult which he considered had 1 been offered !tim. 

LOUIS AGASSIZ. 

Professor Agassiz is dead. Suddenly, unexpectedly, and 
apparently in the full vigor of his physical and mental pow­
pr, t he great master has been stricken down in the very midst 
of his labors, leaving to other hands the completion of his 

manifold enterprises, to other minds the development of the 
grand works to which his days have been so earnestly, so 
purely . devoted. Grief, sincere and deep, will everywhere 
greet these saddest of tidings, for the loss is not to the coun­
try but to the world ; and wherever 'civilization e xt endH her 
Ilway. there will his mourners be found. 

It is but a melancholy duty of the journalist to pen the 
brief lines which constitute the last tribute to the memory 
of one distinguished in any walk of life, from whose lips and 
to whose actions the people have learned to look for counsel 
as from the oracleH of old, or to indite the curt sentences 
which imprint filliN on the work of which death has forbid­
den the continuance. Doubly sad is the task which now 
devolveH upon us, in tbus recording that the voi'�e which HO 
often, through these pageH, has imparted to the world the 
great efforts of a master genius is for ever hushed, and that 
the indefatigable stud!'nt and wise teacher, whose achieve­
ments have added so brilEant a luster to tIll' works of Amer-
ican Science, is now but It thing of the memory, a rpminis ­
cence to be cherished, but buried in the irrevocable past. 

'Ve leave to otherB, who have been his immediate co· 
laborers in the Cduse of education , lhe detailing the chron­
icle of his private life. To the out "ide world, however, we 
may j nRtly say that it seemed as if he were every one's im­
mediate friend; his personality was of that magnetic order 
which apPEals d.irectly to the heart, and it was the charming 
�implicity of his manner, coupled with the glow of enthusi­
asm which pervaded his every utterance, that made even the 
dullest units of his vast andiences feel that the subject under 
trpatment, though never so dry, was invested with new at­
tributes of rare and before unseen interest. It mattered lit­
tle whether men were capable of grasping the thread of his 
consummate arguments, or whether they failed to appreciate 
the Hingle hearted devotion with which he embraced the 
study of Science for itself and itself alone. When their in. 
tellects failed to respond to his, 01', conscious of inferiority, 

shrank from the encounter, their sympathies were irresistibly 
drawn towards him; and the magic of his voice his winning 
smile and the sincerity of his purpose gained the trust and 

confidence of even those who condemned Ilia opinions and 

opposed the donation of the necessary means for the further­
ance of his fa vor"d proj ects. 

There are many anecdotes of Agassiz which just now are 
invested. with a sad but timely i nterest, and which , perhaps, 
more trnly indicate the character of the man than the most 
carefully werded eulogy which we might prodnce. It was 
this overflowing cordiality of his nature which gained him 
his object e\'en above the most stubborn of opposition, and. 
to his qualities of heart, probably as largely as to those of 
brain, did he owe the completion of many of his most cher ­
ished schemes. His Cambridge Museum was huilt by pri­
vate subscription, and his celebrated voyage up the Amazon 
was carried out through the munificence of a Boston million­
aire. Did he need a State appropriation, he fairly charmed 
it out of the stingiest of legislatures; and indeed a Massa­
chusetts law maker at one time opposed his being allowAd to 
pre�B his request in perBon, for the reason, as stated, that no 
opposition could stand before him. Penikese, with the 
princely sl1m accompanying, was the gift of one unskilled in 

Science. And the few enthusiastic externpore speeches made 
hy him in San Francisco, after the Hassler voyage, brought 
forth the unexampled donation of Mr. James Lick, and gave 
Hcience on tLe Pacific coast an inestimable assistance. He 
gained friends by thousands simply by his IImile. "We 
want you to come and beam upon us, that is all," said a friend 
who had arranged a social reception for him in Washington. 
.. Agassiz came," said his entertainer, subsequently, "and 
merely IIhook hand�. There was nothing formal, but he 
beamed on everybody with such a pleasant smile that it 
!!Ieemed as if he were diffusing happiness throngh the whole 

Louis .John Rudolph Agassiz was born in Motiers, Switzer­
land, on May 28, 1807, his father and ir.d.eed his ancestors 
for six generations back being clergymen . Originally begin­
ning the study of medicine, he entered the medical school at 
Zurich, thence he went to Heidelberg, and finally, at the age 
of twenty, began a cour�e at the Gnh-er8ity of Munich. 
Here he commenced his studies in embryology, and received 
instructions from \Vag;er, Ok en aud Martins, and issued his 
first publications in the shape of brief treatises on special sub­
j ects. Subsequently becoming deeply interested in a work 
that he was selected to perform, namely, the classification of 

a variety of fishes, brought back by a Brazil exploring pxpe­

dition, Agassiz gave up the practice of medicine, though not 
uutil after he had <obtained his doctorate both in that art and 
in philosophy. His course, d uring the following years. was 
upward ; for bflcoming a favored pupil of the great Cuvier 
and enjoying the association of such 111ell as Owen, :Milne­
Edwards, and otherR of equal eminence, he laid the basis for 
his establishment of fossil ichthyology, and its translation to 
a cognate from a hi therto unknown science. Aided by Baron 
Yon Humboldt, he was enabled to publish his great work, 
in which about 1,000 spedes ar3 fully described and 
700 more partially so, and thus to firmly establish his 
fame as a lIaturalist. Then came the enunciation of his 
glacial theory , the assertion of the existence of a vast sheet 
of ice wllich overspread existing continents, leaving its tracks 
behind. The view has heen vehemently opposed, but it has 
triumphed . and is now an accepted scientific fact. Numer­
ous other works were published by Agassiz in Europe, to 
which we need not stop to allude, except perhaps to say that 
ther are standard volumes of reference. and invaluable to 
the naturalist. In 1841;, he emigrated to t his country, and be­
came t'onnected with the Gnited States coast survey. It 
was not long, howm'er, before he recognized the position of 
the l! n ited States in the scientific world. He saw tlmt as a 
nation, we were far in the rear, and that, although in point of 

fertility of inventive genius,we were un�urpaHsed ,yet Science 
for itself met with no fostering, and that we were content 
to depend ulJon the efforts of the learned men of the old 
world. Original thought was comparatively absent, and 
original research unknown to the masses. Seeing the need, 
he at once de\'oted his energies to its fulfilment. Accepting 
the chair of ziiology and geology in Harvard College, he be­
gall the endeavors which have culminated in the establish­
ment of the Cambridll'e museum (the most extensive of its 
kind in the world) and the education of scores of able and 
learned students of natural science. Of the more recent 
lahors in which Professor Agassiz has been engaged, it is 
hardly necessary for us particularly to speak. Important 
expeditions have been made by him, years ago to Lake Su­
perior, and Florida Reefs, and more lately up the Amazon 
and around Cape Horn . 

As an opponent of the Darwinian theory ,Agassiz has of late 
been d rawn into the im;nediate attention of the entire world. 
His last writings were upon this subject ; and in the Atlantil' 
j}[ollthi.IJ for January, we find an exhaustive and brilliant 
paper, beginn ing a spries, in the conrse of which the writer 
designed to go over his entire ground, and clearly explain 
the arguments mpporting his l,osition. In his concluding 
lines he says: "The more I look at the great complex of 
the animal world, the more sure do 1 feel that we have not 
yet reached its hidden meaning, and the more do I regret 
that the young and ardent spirits of our day give themselves 
to speculation rather than to close and accurate investigation. 
I hope in future articles to show, first, that, however broken 
the geological record may be, there is a complete sequence 
in many parts of it, from which the character of the succes­
sion may be ascertained ; secondly, that since the most ex­
quisitely delicate structures, as well as embryonic phases 
of the most perishable nature, have been preserved from 
very early deposits, we have no right to infer the dis­
appearance of types because their absence disproves some 
favorite theory; and lastly, that there is no evidence of a 

direct descent of later from earlier species in the geological 

succession of animals." 
The place of a preceptor , of an instructor whose grasp of 
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the subjects of which he taught extended to their minutest 
ramifications, left by Agassiz, it will indeed be difficult to 
fill; and the cause of scientific education has sustained a be­
reavement, the magnitude of which time alone will suffer 
UB to realize. The example of the master is, however, im ­
mortal, his renown ill part of the history of his adopted 
country ; and posterity, in striving to emulate the one, will 

have before it a constant beacon point i ng to the attainment 
of the proud rewards of the other. 

------------�.�,.� ... --------------
LOOK TO YOUR STOVES. 

The noxious effects of carbonic acid and carbonic oxide 
gas were recently illust rated, in an alarming manner, at 
Oakland, Pa., at a school ncar the Susquehanna depot. '1'he 
; chool had been in session about two hours in the morning, 

when, to the astonishment of the teacher, one of her smaller 
pupils fell to the floor, apparently in a swoon ; very soon 
three or four others were in a similar condition; then the 
number quickly inereased to a dozen, all thrown down and 
unconscious. The teacher, greatly alarmed, dismissed the 
sclwol, but only a portion of the scholar� were able to move 
from their Meats. The windows and d oors were thrownopPll 
and assistance summoned. 'fhe teacher, with the aid of old­
er scholars, dragged out the unconscious ones. A physician 
came; and after long effort, all were restored to consciousness 
and recovered, except a few who are still suffering . 

It a f.'peared, on examination, that the smoke pipe had beeu 
jammed too far into the chimney , causing a stoppage of the 
draft of the stove, throwing all the deadly gases of combns· 
tion into the school room. The escape of the children as 
well as they did is matter for congratulation. 

The gases of combustion, chiefly carbonic oxide and car­
bonic acid, are , when taken into the lungs in comparatively 
small quantities, dangerous to life. One one-hundredth 
part of carbonic oxide gas in a given volume of air renders 
such air noxious. 

Carbonic acid gas is not quite so bad . It r..ay be taken 111tO 
the stomach without injury. Soda water, as everybody 
knows, is water charged with carbonic acid gas. But when 
the gas is taken into the lungs, even in small quantities, its 
effects are injurious. One of the great causes of ill health 
is the accumulation aud breat hing of the deadly carbonic 
acid gas in the dwellings and apartments in which people 
Ih-e. Too lit tle attention is paid to ventilation. EVRry one 
hundred volumes of air discharged from the lungs contain 
four volumes of carbonic acid gas. Now if air eontaining 
one two hundredth part of the gas is hreathed, headache and 
langnor are soon produced. Air that has been once breathed 
is therefore highly dangerous. The average amount of the 

gas thrown out by every person is seven cubic feet per hour. 
A single six foot gas light in a room gi ves off as III uch car­
bonic acid gas as a person in breathing. 

------------�.�,.� ... --------------
THE REPORT OF THE CHIEF ENGINEER OF THE NAVY 

Chipf Engineer \Y. W. 'V. \Vood, United States Navy, 
in charga of the Bureau of Steam Engineering. submits an 
annual report which c:mtains a large amount of in teresting 
and valuable information. Among other topics discussed, 
we note opiniolls upon compound engine,;, which may be tao 
ken as the result of a series of c areful experiments and 
cumparisons made by a board of prominent officers. '1'he 
conclusion definitely reached is that the method of using 
steam of high pressure and expanding in separate cylinder� 
(one or more in number, depending npon the power to be 
transmitted) is more economical and advantageous in it" 
practical application than the former method, in simple 
cylindered engines, with the pres sures heretofore used in 
euch cylinders. This opinion is based upon comparisons of 
some forty non -compound and fift(�en compound engines, 

though it may be considered as merely an o ffieial corrobora· 
tion of facts already agreed upon by the majority of engi­
neers. 

The subject of machinery for steam vessels of war is neyt 
discnssed, and the report of a board appointed to examine 
designs is embodied. ComInenting upon the latter, the 
Chief of the Bureau says that no plan presen ted was ron sid­
dered as a whole superior to those emanating from the GO\'· 
ernment engineers, and hence the designs of the last men 
tioned officers were adopted. The following contracts for 
construction were awarded, work to be completed six months 
from their date: Atlantic \Vorks, Boston, two engines of 
800 H. P., cost $175,000 and $163,000. .Tames Murphy, New 
York, one pair, 175,000. John Roach, �ew York, one pail' , 
560 H. P., for $120,000. Woodru!Y Iron 'Works, Hartford . 
one pair, 800 H. P., for $175,000, and Wm. Wright & Co., 
New burgh, one pair, 800 H. P., for *17;';,000. 

"'ith reference to the internal corro�ion of naval lJOiler�, 
the report states that,by a careful analysis made at the Naval 
Laboratory in New York, this diffi culty in \'essels using sur· 
face condensers is found to be caused by oleate of copper, 

formed in the condenser, from which it passes to the boill'l'. 
where it is slowly transfol'med into oleate of iron, deriving 
the iron from the different parts of the boiler with which it 
comes in contact and precipitating its copper. 'fhe oleate of 

copper adhering to the iron under the conditio n of high 
pressures and temperatureH, the deposition of cop per and 
the ahsorption of iron begins . As a preventive, a method of 
arresting the destructive agents formed in the condenser, 
through a process patented by �Ir. W. C. Seldl'n of New 
York, is spoken of in quite favorable terms. 

The most interesting part of the report relates to �he 
questian of screw propellers, and embodies the results ob­
tained in certain changes made in the screws of vessels-­
from four to two blades--with a view of rendering such ves 
sels more efficient while under sail alone. With equal pro ­
pelling surfa(,es, it has been determined that no advantage 
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whatever can be derived from using a screw of two blades, 
instead of four, when sailing; because, when screws are un­
coupled and revolving freely, those of four blades oppose no 
greater resistance to the vessel than those of two. When 
fixed and held stationary, in a vertical position behind the 
stern post, the loss of speed due to the resistance of the 
Rcrew, expressed in percentage of speed, has been shown by 
ca.reful experiment to be 18'29 per cent; while the four or 
two bladed screw, revolving freely by the pressure of the 
water, gives a resistance of only 9 '96 per cent, being nearly 
two to one in favor of the revolving screw. The four bladed 
screw also produces less vibration in a ship than one of three, 
and the latter less than one of two blades. The propelling 
efficiency of a screw is entirely independent of the number 
of its blades, but is wholly dependent upon the area, the 
pitch, the fraction of the pitch used, and th" area of the cir· 
cle described by the blades. 

To diminish the shocks and vibration, more or less inci­
dental to the use of the screw propeller, the largest amount. 
of clearance admissible for the screw between the stern and 
rudder post should be given. It is obvious, then, says the 
report before us, that a post, intended for a screw, the area of 
which is contained in four blades having the same surface, 
pitch, and fraction of pitch, for that screw must be just 
double the length of the former in the line of its axil!. Con­
sequently, the two bladed screws, which were substituted for 
those of four blades, were necessarily constructed of lesl! 
propelling area, as the post openings of the vessels could not 
be enlarged: hence the inefficiency of the screws as reo 
ported. 

••••• 
THE MANUFACTURE OF EARTHENWARE. 

The potter's art has long furnished Great Britainand other 
European countries with most important branches of com­
merce. It was first introduced into England by two for­
ei61lers. at a p�ce called Bradawoods, which is now Longport, 
situated about two miles from Burslem, Staffordshire. These 
two men commenced in a small way and kept themselves very 
secluded. The ware which they made was of quality very 
inferior to that of the present day; the business was only 
in its infancy, and the only mode of glazing the ware was by 
simply throwing salt into the saggars or vessels in which the 
crockery was baked. It was reserved for the famous and 
ever noted Josiah Wedgewood to be the pioneer in introduc­
ing new glazes and hollies, and to improve and bring to per· 
fection the manufacture of earthenware. This was during 
the commencement of the eighteenth century. He it was 
who laid the foundation of the famous Staffordshire potteries, 
which now extend some ten or twelve miles in length and 
two or three miles in width. The district contains the towns 
of Tunstall, Burslem, Longport, Dalehall. Hanley, Stoke 
upon Trent, Fenton, and Longton. The potteries 'are right 
amidst the clays that are used in the manufacture. The 
same clays are also found in abundance in Derbyshire, which 
is the next county, but the most important and valuable 
clay is found in Cornwall. It is called china clay, and is 
purely white. This clay is not found anywhere else in the 
United Kingdom. Another valuable acquisition to the pot· 
teries is 1 he valuable coal beds which abound in North Staf. 
fordshire, and furnish very important material in the manu· 
fature of earthen ware. 

The clay is generally weathered for one or two years be­
fore being used, that is, it is exposed to the effects of the 
atmosphere, to make it of a better color and more pliable. 
After which, certain quantities of each kind are weighed out. 
put in large vats, and worked together until they are thor­
oughly mixed, and become ol the consistency of thick milk. 
Other ingredients are then mixed with these clays. They 
are china clay, fe1spar, and a few other materials to give 
body and consistence to the warol. After the whole has been 
ground and mixed up together, it is put in a large press (a 
new invention which has been patented); and by means of 
heat, the materials become more solid, are pressed into largo 
blocks, and are ready to be used. An earthenware manu­
faciory is arranged in such a manner that each branch is 
kept separate to itself. 

In making a water pitcher, for instance, the body of the 
pitcher is made in two equal parts, and the handle is made 
separately. The presser, as he is called, takes sufficient clay 
for the molds he is going to use; the mold is made of plaster 
of Paris. ·When both halves of the mold are filled, he puts 
them together, and straps them tightly; he then finishes 
the inside of the pitcher, by smoothing It by means of a 
wet sponge, to fill up the seams. He then takes off the 
strap, and places the mold with its contents in � small room 
which is kept at a high temperature. This is done to harden 
the clay, and evaporate the water. After bei!lg in a few 
hours, the clay appears white; and the mold is taken out 
and opened. The pitcher is then finished off and the handle 
is put on. This being done, it is ready for what is called the 
biscuit oven, where it undergoes its first baking. A simi­
lar process i� gone through in making dishes, plates, cups 
and saucers, and other articles, except that the molds are of 
different shape. The ovens, or kilns as they are called, are 
built of brick and are of a conical shape, something like a 
sugar loaf. 

After the ware is finished, it is placed in what are called 
saggars, vE'ssels made of clay and baked before using; sand 
is sprinkled in these saggars and round the ware to prevent 
the whole from sticking together. When placed in the oven, 
it is exposed to a very severe heat for forty-eight hours; the 
fires ale then allowed to go down and the ware to cool 
gradually. The oven and the wars are still very warm; and 
the men employed to take the pottery from the oven have 
to wear flannel over their hands and bodies to protect them· 
Belvea from being searched. They .. ,annol; l'Ilmain many 

3 
minutes at a time in the oven. The ware is then I',arried to ing a certain small quantity of combustible would have no 
wha.t is called the biscuit warehouse, where it is sorted over calorific value, and, consequently, would be worthless in the 
by women and girls. In this state, it is called biscuit and is market. 
of a porous nature. The position of fireman of the biscuit Second. The presence of a. high percentage of ash in a fuel 
oven is a very important post, and it requires a lLan of checks combustion by its mechanical mixture with the com­
great experience and skill. If the ware be not fired or baked bustible porlion ot the coal. A coal will, hence, have no 
up to a certain point, it is very apt tl) craze, a phrase used commercial vallle when the proportion of refuse reaches a 
amongst manufacturers to imply that it is liable to have limit at which comblstion becomes impossible in consequence 
those small cracks upon it which are sometimes seen upon of this action. 
earthenware or crockery. After being sorted over, it is pre- Third. The cost of transportation of ash being as great as 
pared to go through a second firing. that of transporting the combustible, the consumer paying 

The printing is done upon the biscuit ware before it re- for ash at the same rate as for the carbon. and also being com­
ceives the glaze. But figured earthenware has been largely pelled to go to additional expense for the removal of ash, 
superseded in this country by what is called white granite these facts would also determine a limit beyond which an 
or white ironstone china, which is clear white. It looks increased proportion of aah would render the fuel value­
much cleaner than the prinied goods, and is much more less. 
easily matched. The ware, having been examined in the Fourth. The determination of the financial losses due to 
biscuit warehouse, is then taken to the dipping house. increased wear and tear of furnaces and boilers, of inciden­
The dipping is a noxious process, owing to the white lead tal losses due to inequality or insufficiency of heat supply, 
that is used in the glaze, in which the articles are dipped. and to the many other direct and indirect charges to be made 
The glaze is composed of borax, lead. flint, soda and other against a poor fuel, will also indicate a limit which will have 
materials. which are ground together in a liquid state and a different value for each case; but which will. in most cases, 
put in large tubs, into which the ware iR plunged and after- be difficult of even approximate determination. 
wards put on racks to dry. After this process, the ware is The determination of the minimum proportion of combuB­
ready for the gloss oven,to give it the finishing touch. It is tible, under the first case, is thus made, assuming this heat 

.placed in saggars, the same as in the biscuit oven, some to be entirely wasted. 
roond and some oval, according to the size and description '1 he specific heat of ash is usually nearly 0'20. Let X re­
of the ware; But instead of sand being put in, the flat pieces, present the percentage of ash which is sufficient to render 
such as dishes, plates, saucers, etc. , are kept separate by what the coal valueless. Then, since each pound of carbon has 9. 
are called cockspur�,small three pointed articles, made of clay heating power of 14,500 thermal units: 14,500 (100 - X) = 
and put between the wares. One may often see the marks A, represents the available heat of a unit in weight of the 
of these cockspurs 011 the back of the ware. The time of fuel. 
firing the ware in the gloss oven is twenty-four hours, just 100XO'20 X 3,oooo=B: represents the heat required to 
half the time use.:l in the biscuit oven. When the ware is raise this same amount of coal to a temperaturo equal to 
drawn out of the gloss oven, it is taken to the gloss ware- that of the furnace, which is here assumed at 3,000° above 
house, where it is sorted over, and all the chipped, cracked, the surrounding atmosphere. 
or damaged ware is put on one side. Tb,e good ware is Since these quantities, A and B, are equal: 14,500 (100 -Xl 
packed in crates or casks by experienced packers, and =100 X 0'2 x 3,000°, and X=96 per cent. 
shippe:l to its destination. The minimum quantity of fuel permissible is, therefore, 

The importation of earthenware to the United States has four per cent, where the first consideration only is taken in­
been gradually increasing for many years. There were a to the account. 
few manufactories, established in this country, previous The influence of the second is at present indeterminable 
to the late war; and since its close many more have been in the absence of experiment. 
started, and are doing a large business. The cost of transportation of ash to the consumer, as a part 

The duty upon earthenware is 40 per cent ad valorem; the of the fuel, has no bearing in the determination of its value 
freights are also high; and during the past year, the price of to him. The removal of ash is a tax upon the consumer 
earthenware has been raised some 25 per cent in Stafford- which may be considered as the equivalent of the loss of a 
shire, owing to the high price of coal. labor, and materials, certain weight of combustible received. Since this cost fluc 
which have increased very much during the past two years. tuates with the market value of coal. and since its amount 
From these causes the importation has been much less in is determined by the same causes, it is easy to make the state. 
former years; and thus has been the means of giving more ment in that form. 
employment to the manufacturers on this side. There is no This cost is about ten per cent of the value of coal, weight 
doubt but that all the materials used in the manufacture of for weight, and is therefore assumed at ten per cent of the 
both earthenware and china can be found in tbe United proportion of ash found in the coal. 
States; although manyof our manufacturers are importing the The losses, direct and indirect, coming under the fourth 
china clay they use from Cornwall, at a great expense. This head, vary greatly and are sometimes very serious. An ap 
clay can be superseded by one which is found in large quan. proximate estio.ate for an average example is taken, and is 
tities in Alabama, and is being introduced generally. Mis- considered to be equal, at least, to a percentage of the total 
souri abounds with all the materials that are used iu the value of coal, in utiliza.ble carbon, which equals one half the 
manufacture of earthenware, and also is well supplied with percentage of ash. 
extensive coal beds. There are also large earthenware Comparing two anthracites, which,we will suppose to con­
manufactories at Trenton, N. J., East Liverpool and Cincin- tain, respectively, fifteen and twenty-five per cent ash, 
nati, Ohio, Geddes, N. Y., and St. Louis, Mo. eighty. five and sev'lnty-five per cent carbon, the first being a 

Considerable improvements have been made in the bodies well known standard coal, selling in the market at six doll­
and glazes of the ware during the past two years, and there ars per tun, we may, using this system of charging losses 
are indications that this valuable business is fil'Illly estab. against equivalent values in combustible carbon, determine 
lished in this country. Many gentlemen once connected the proper commercial value of the second kind. 
with the manufacture of this class of ware in the Stafford- FIRST EXAMPI,E.-From the 85 per cent carbon . 
shire potteries are now superintending works on this side, 
and there are several manufactories to be erected at different 
points during the coming year. 

------------4.� .• �I •• __ ----____ __ 
NOTE RELATIVE TO THE ESTIMATION OF THE COIIDR. 

t CaL VALUE OF COALS CONTAINING�LARGEQUANTITIES 

OF ASlI. 

BY PBOFESSOB B. H. T!lUB8TON. 

A questicm has lately been presented, involving the deter. 
mination of the effects of an excessive amount of ash in 
modifying the commercial value of anthracite coal. The 
method of determination adopted will probably be of inter· 
est, since there is at present no generally accepted and stand­
ard method in use among engineers. 

The value or a coal depends upon many circumstances. 
The proportions of uncombined carbon and hydrogen, the 
form in which hydrocarbons are contained in the fuel, the 
physieaI characteristics of the coal, and the chemical consti­
tution and the percentage of the ash. all affect its market 
value. In individual cases, also, the form of heating or 
other apparatus in which the coal is burned influences the 
relative value of fuels equally good in other respects, one 
steam boiler, for example, being well adapted for anthracite, 
and another for bituminous coal. . 

Where the difference between two coals lies principally in 
their relative percentages of ash. the comparison is easily 
made. 

The anthracites contain so little other combustible matter 
that, as shown by Profebsor Johnson.* their calorific value is 
proportional to the percentage of contained carbon. very 
nearly. Their commercial value is somewhat different. 

The depreciation produced by presence of non-combustible 
matter occurs in the following ways: 

First. A certain amount of carbon is required to heat the 
whole mass to the temperatnre of the furnace, of which a 
larp part is lest. It folloW!, therefore, that a coa!.. eoll�' 

"Report to the Navy Department en Amet1can ooal •• 

Deduct for heating to furnace temperature . . . . . . . . . .. 0'040 
" " transportation of refuse, 10 per cent of 15. 0'015 

" other losses, 50 per cent of 15 ......... .... 0'07.'1 
Total ............................ , .... _ .... -0'130 

Leaving available and valuable carbon 85 -13= 72 per cent. 
SECOND EXAMPLE. -From the 75 per cent carbon: 

Deduct for heating to furnace temperature. _ . . . . . . . . . 0'040 
" " removal of ash, 10 per cent of 25. . . . . . . . .. 0'025 

" sundry losses, 00 per cent of 25 . ...... . , .. 0'125 
Total. .. ... _ . . . . . . . . . . _ ... .. .... .. .. . .. .... 0'190 

Leaving valuable available carbon 75 -19=56 per cent. 
Finally, if $6.00 is paid for ,\2 per cent available combu8-

56x Ii • tible, for 56 per cent we should pay 72 = $4.6�. 

Taking a third example, in which the fuel contains the un­
exceptionally large proportion of 30 per cent ash, we should, 
by similar method, proceed as follows, deducting from the 
seventy per cent carbon, as before, the estimated charges 
against it. 

THmD EXAMPLE: 

Deduct for heating ..... _ .... .... .. ... .... ... . _ . . . .. 0'040 
.. .. removal of ash, 10 per cent of 30 .. . ... . .. . 0'030 

.. sundry expenses, 50 per cent of 30 .... .. .. 0'150 
Total . . . . . . . .. . . . . . . . . . . . . . . . . . . . . . . . . . . . .. 0'220 

Leaving available carbon, 70 -22=48 per cent, which 
48xli 

would be worth �=:j;4.00_ 

Had the first coal had a market value of seven dollars per 
tun, the second and .third would have been worth, respec­
tively, $5.44t and $4.6 6i. 

This method is evidently largely empirical, and its results 
are but approximate. It is, however, simple anu easily ap­
plied, and will often be found of use in the absence of more 
precise means of determination. Those whose experienoo 
may differ from that of the writer can readily modify the 
values for themselves. 

Stevens' Institute of Technology, Hoboken, N. J. 
DeCett1ber, 1873. 
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The Albert Silipelllion Bridie, OTer �he rlrer Thames, at 
('hellea, London, wu deligDed by Mr. R. vr. Ordllb, upon 
hli rigid IIlIp8D1lon principle. It II 710 f"� long, with one 
cen� lpaD of 400 feet, aud two lide Ip&llll of 1M feet each, 
�he roadway beiDg 71 feet wide between ,hI! parapet.. The 
appearance of the Itru�ure li leen from ilia aunued .ngrav. 
iDg, Fig. 1, aud one of the plere, with she tower aud a Cl'OII 
�Ion of 'he roadway, 
II WJ Ihown on a 
larger leale iD Fig. 2. 

Each rlTer pier II 
formed of two concrete 
columnl within CIII� 
Iron eyliDdere, placed 
53 feet 6 inchel apart 
flC'm center to center. 
A� l».Ie the cyliDde ... 
are 21 feet diameter, -& 
feet 6 inches deep, and 
1t inchee thick. Above 
the conlt:al piecell, P, 
lo'ig. 2, the cylinder 
III 15 feet diameter, 
made In If:ngthl of U 
t"t, and 11- inch thick. 
AI thll Iron cYlinderli 
have no permaDent 
load upon ,hem, no 
�xact bearing III I'tl. 
qulred In the j )lntll, 
which are, therefol'tl, 
not faced. 

To Imp." to CO.I'IM' Wood tbe .... ppe.ralle. or 
PolI.bed •• bopIlJ. 

The following procell iI recommendt!d in Wiederliuld', 
Trade Circular: The coarae wood Ie firat coated with a 
colored slxe, which iI prepared by thoroughly mixing up, In a 
warm lolution of 1 part of commercial glne In 6 pllrts of 
water, a lufllcient qUaDtlty of the commercial mahogany 
brown, which 11 in reality au Iron oxide, aud in color lltandl 

[JANUARY 3. 1874. 
the baud. llavlug ucertained In thle way the right condi. 
tlon of the lize color with respect to tint and atrcDgth, It il 
then warmed Illghtly, and worked through a hair Bien' by 
meau of II. brush. After thil it il rubbt!d uuon the wood 
surface with the brush, which hall been carefully washed. 
It 11 not neceesaty to keep th" color warm during the paint. 
ing. Should it become thick by gelat inizing, It may bo laid 
on the wood witlL the brueh, and driee more rapidly than 

when the color il too 

A joint, tormed Ilf 
hemp wrapped on hoo}. 
iron, wall found. luill· 
clllnt to compenaate for 
irregulariUee iD thll 
cutingil, aud to keep 
out ille water iD �he 
procell of lIiDkiDg. Tlle 

THE ALBBRT mOB BlUDGB, LonOB, DGLAlID,-Fig, 1. 

thin. If the wcod ifl 
porous and absorbs 
much cnlor, a second 
COlt may b(! laid on thu 
fi l'llt when dry, whic:h 
wlll bo lulBcient In all 
cases. On dryiDg, tbu 
"be color nppears dull 
and unfightly, but thu 
followiDg cont chaDgf;s 
immediatl'ly the aI'pear. 
nnee of tbe Imrfaco 
'I'his cont Is n fl,irit nr· 
ni�ll. "'or its }ITodue. 
tiun :I purfs of ""irits of 
winll of 110' nre ad. led in 
eXCCM tv 1 part o t  rl'c! 
ncaroid l'f'�in ill onu 
Yl'l!!el, and in ano1he:- 10 
parti! of slll'lIac, wit 11 ·iO 
parts of Fpirits of willo 
of 80'. By l'\'IKatl:d ngi· 
tntion for three or :·ou)' 
day!!, tbe spirit di�" ... I \,1:1I 
t he resin coml,l.·tt:ly. 
1'he shellac solution is 
then poured cordully 
frem tllC Kl'dimcnt, or, 
better fitm, filtered 
through n finc cloth,  
when i t  may b e  ob. 
!!l'n-ed tlu:t a tlight 

cylinde... WIlli forced dowll by dead welgh�, ihrough eight 
f�t of gravol and one foot of And, into the London clay, 
t l>£. excavation being carriad on wl�hin �he cylindere u they 
"allk. The clay, when . pierced to a depth of ten teot, wa� 
found IIllfllclently hard for a foundation, aud upon thle the 
the concrete wu depoelted. Thle concrete Ie made of Ihingle, 
lIand, and Portland cemen�, aud at bale �he cement brme one 
third of the mixture, the proportion being reduced with IUC· 
celllive layerll of concrete �o 1 ill 7 at the top. Within a 
week of the columnll being completed the concrete became 
u hard u lltone, atTording amplll Itrength for the load of 
about seven 'unl per square foot which com8l upon it. The 
two columnl forming each pier are uulted and 
ltayed by the lattice girder, B. Upon each con· 
crete column au octagonal bale pl&te, C, 11 f. 

a inchee diameter, 2 feet 2 inchel deep, aud 
weighing 20 tllDl, ill placed, the upper Inrface of 
the l».Ie plate be1Dg faced in �hll lathe to receive 
thl! IUpetltru�ure of �he tuwetl. 'l'he towe ... 
alii made entirely of caet iNn, lIuCC8llllve tiera of 
columnl being uulted at intervale by large octa· 
gonal caetinp. The caetingl, D D, are con· 
Itructed u aaddle pIa. for the main cballll, aDd 
Imaller Addles, E E, above receive the catenary 
wire roile. The hlgh� from tht! bottdm of the 
cYlindere tAl the top of the concrete column Ie JO 
feet, aud thence to the npper Addle 70 feet 6 
iDchee. 

The platform 11 compoeed of two linel of plate 
girdere, G G, 7 teet 6 incbee deep, with bottom 
ftangel 16 1nchll wide, aud top 8angee 9 incbee 
wide. At iDtervale of 8 feet, croll girdere, K, 2 
feet 6 inch. deep, are riveted to the main gird. 
era, aud atl1fened by longhudinal girdera or dill· 
tance pieces, H. The roadway 11 formed of fir 
blockl " inchel deep, laid on longitudinal fir 
planka 7 Inchee deep. 

It will be leen from �he croll �Ion of the 
bridge that the plaue in which the cbalDl lie 11 
iDcllued, aud that the web ot the main girder liee 
iD the lame Inclined plaue. By thle arran�ment, 
the entire width of the plaUorm 11 kept witbin 
the opeDing of the towen, aud the rO&Ciway iI 
not contracted at the towen, u iI the case where 
�be attachment of the chaiDl to tho plaUorm II 
perpendicular to the aaddle. 

The ancborage for the chalnl aud the catenary 
II formed in a peculiar manuer within au iron 
Itrllcture, and il perf�ly Independent of the 
great mall of muoury generally employed. It 
conilit. of a cut iron cYlinder, 20 fed 6 inchee 
deep and S feet Intemal diameter, enlarged a� 
�he ttom into a chamber 5 f. diameter, for 
aucboring the chain. Thll cylinder II water· 
"sht, and provided with a mau hole and ItePI, 
en that the auchorage CaD be exam1Ded at auy 
time, and cleaned aud painted when necellAry. 

The bridge ill calculated to carry, with a Ittain 
of Ii tunl per eqll&re inch on thll chainl aud j) 
tunl on the lteel wire, a movlog load of 70 lb!!. 
per square foot. The headway for T_ll below 
the platform nrill from 21 feet to 88 feet, ac· 
cording to the tide. The weight of Iron work In 
the bridge III 1,G80 tllDl. We are indebted to 

IrDn (or thellC WuatratioDi. 

between eo·called EngIiIh red aud oxide of Iron. This i8 
best effected by adding in I!ltceel a lufficient quantity of �he 
dry color with the warm lIolution of glue, and thoroughly 
mixing the mall by lIle:ln-4 of a brot,h uutil a uniform l)a.111! 
i:l ohtaiued, in which 1\1) m",., dry red particles aro lleen. 

A trial COlt il then laid upon a pillce of wood. If it Ie 
dlllired to give a light mahogany color to the object, it ill only 
necell&ty to add lellll, aud for a darker color more, of the 
brown body r,olor. \Vhen tue CJat il dry, it may be tested, 
by rllbblng with the fiogerll, whether tho color euily lepa· 
ratee or not. In thll former case, more glue mUlt be addllCl 
until the dry trial COlt no longer perceptibly rub" off ,,,itlL 

Fig. 2. 

milky �urbldlty ill no detriment tu its u�e. 'J'Jw resin 110111. 
tlon II best filtered luto the sltelluc IoOlutioll by pouring' 
through n funnel loolcly packed with wadding. 

\Vhen filtered, tbe IIOluti?nll of both resiDfI nre mb:ed by 
aglta�lng the velll'lel , and letting the \'atnlllll staDd II. few 
days. The acaroid resin coloi'll the shellac, and Imparts to it 
.� �he aame time �he degree of lupplenell ulually obtained 
by 'he addition of Venetlau turpentlnt!, or linl!eed oil. H tllo 
varnlllh is to be employed a� a coat, the I1l'p.'r layt!I'" nro 
poured off Ilt once from the vIII"el. One I Ir  t wo coats lIullic." 
''I a rule, to give tho object an excl'6dingly plca�ing ..,ffeet. 
The catll dry very quickly, and l'1lre must be ta�{eIL not to 

apply the second coat till the fitllt iI completely dry_ 
. _ .  

Pro"I" , of' C'O-OlH'ratlou. 
Some eight or ten ye&J'll ago, Joeeph D. Holmes, 

Charlee Jordau, and William lIlllnrd, three young 
fanne ... living almGlt within a "tone'. throw of ('ach 
otht'r, decided to join In eetnullflhiug a dairy milk 
route from their farms to Pawtucket, H. I" I'oml' t'i x. 
lull811 away. Neither farlU WIUI larg6 enough to S UII· 
tain a route alone, but the three togetill�r con1U do it 
elUllly. Xeither wanted to take the plilce of a mlel· 
dleman and do all the marketing, Dor did dther wi�h 
to give up hil businell to a middleman. So they 
agreed that each Rhould take hll turn on the milk 
wagon. 

The milk acx.'Ountl are all kept in one book, and 
the buyere at the Tillage lettle their bill. by thlF, 
book, whether It comel by one or another of th(, 
mambetl of the comr. any. Each of the three men 
goee with the w&gOn 6\"ery third day in rt'gular order, 
unllll, for ac:oommodation lILke, ouu goes a trip for 
one of the others. Each ueel hill own horat! and 
wagon, ('nd each knows the amount of milk that i4 
taken from the different farme every day. 

The two triPI ihat each one makee eyery week en· 
able him to market most of Ilil other produce, Buch 
u appl8ll, potatoel, sweet corn, tomatoell, nnd other 
garden productl, of which each ODe ruiBeli Clllls�der' 
able qnantitlea, without makiug BllCcial tri}>8 for MUch 
purpoeee. Nor il there auy ltitclJing llJl and goiDg 
to tho IItore for purchase ; all the buyillg, &II well lUI 
&elling, bolng done on their regular market days ; 
and they ar .. nll in dolly commullication wi' h till' 
POllt otftex', which il nO l!man convenienco til [MIII. 'r,; .. 

t;ndcr thls llystllm of partnereWp the cn�t of mar· 
keting II reduced to the minimum, whilu l·uch bears 
hill just proportion of the expens(''', and receives 
equal IIhare In all the advautagl:lI o( tho cDlllbhla­
tlon. Since thlll atr&Dgement bas lx,oen obtablished, 
all thetr farml have been really enhance(l in ,·alllt'. 
The young men haye Increased their ttGck, nnll it hi 
better fed aud better housed. Buildings ba\'a b�en 
repain:d and cnlarged, more aud better toolll pur. 
eltascd, and the Illnd is conltantly incren�iJ\g ill fer· 
tility and proJuctivene!lI. But little complaint il'l  
heard from them about hard timea for fllrmfttl. They 
pay their billl, take the papen;, aud know what is 
going on in the world outBlde. 

We have been familiar with this compAuy from itl 
organization, aud beltave the eXllmple thl'1I0 nU'n 
ha\'e set il worthy of Imitation by many tanners 
who are now grurubllug about the cc»t of gett ing 
�helr goods to marbt.-Nttll g"glnlld }iN'jil Lr, 
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P.'eDu.-Beeorcl oC ODe Week' . .... e. 

The Inur· Ouan of Chicago thUi luml up ODe week'i bUll­
neell of the Patent Oftlce, and giv.- a rmtmci of the lubjecte 
patented and the number of patentees from each Btate. The 
writer lIaYI : 

In whatever manner the Cuban difficulty, the PreeideDt'l 
meesage, and the &lll6mbly of CongreSIl may aftect other in­
terests, certain it is that bUlineu at the United Bta_ Patent 
Office runs &I IImoothly as ever, with a fair increase in the 
number of applicationll for patents over the average of the 
put four or five weeks. In case of a war in SpIin, there is cer­
'Uin to be a number of applications for patents for new and 
improved cannon , mitraUleUIN, monitors, and like death­
dealing-appurtenancell and appliances ; but, &I yet, there has 
been no perceptible increase of applications of thiI! particular 
kind. 

There are at prel!6nt pending in the Patent Oftlce forty·siJ: 
application8 for th" extension of patents about to expire. One 
of these i8 for the famou8 Fairbanb platform acales, granted 
originally December 20, 181)9. Another is one of the Wood ­
ruff patents for 8eats and couches for railway cart', which 
i8 to He heard on the 7th of January next. This patent 18 
owned wholly in Chicago. Two exten8ions were granted 
during the paet week, both controlled by the eame par­
ti88, and both relating to the manufacture of rubber belt­
ing. 

Bix delligns were patented and ten trade marks regilltered ; 
lIone of these were furnished by Chicago. A Bt. Louis manu­
facturing firm regilltared the words .. Golden Crown II in 
'COmbination with a crown printed in gold, all a trade mark 
-for agricultural implements. 

The number of original patentll islued for the week 18 
�29, and 1 1  reissues. The formn, .. regards the Weatem 
and North western Btates. are divl4ed &8 folloW!! : Olino18, 
12 (of these the city of Chicago comea in for only one patent 
this week) ; Indiana, 9 ;  Wi8CO�sin. 6 ;  Califomia, 6 ;  Mich­
igan , 5 ;  MiBlourt".5 ; Iowa, S ;  Minneeota, 1 ;  and Nebruka, 
1 W1sconllin and California each claim one reislue. 

l The solitary Chicago patent is taken out by J. A. Roche 
lind U. V Orton, and ill for an improved band-Awing 
machine. The saw guide, being aU&c:hed to one end of a 
horizontal bar which 18 made vart1cally adjUitable, constitutes 
Ihe main feature In the invention. 

The other Illinois patents are : Stove damper, patented by 
I I .  H. Huntly, of Quincy , harveet rde, patented by E. 
Li ppincott ,  of Brighton ; drawbar in draft equalIzers for 
wagons, and clip for wagon axle skeins, both patented by J. 
�I. Orput, of Malta, 00t! half of each patent by him &I: 
Higned to D. Safford, of South Urove ; com planter, patent: 
eel by A. lllprin&'llteen, of Oquawka ; road scraper, patented by 
J. W. Weston, of Wlndaor. aaalpor to J. If.. Jacbon, of the 
same place , tyre tightener, patented by Wm. Be11a1nI and 

5 
Wm. Ough. of Atkiuon ; hay preaa, patented by H. F. right to Jam. A. Hubba, of Ckto, Mich. , complete the llat 
Blank, of Liberty, cotton planter ; patented by C. H. Nixon, for MlchJgan. 
of Polo ; binder attachment for harvesters, patented by Iowa's three patena are for a kneading board, patented by 
H. Porter, Polo ; and wuhing machine,patented by J. Trick- H. P. Jonel, of Davenport ; a hub-boring machine, patented 
ett, Quincy. by F. Jonas, of Burlington, &llIlgnor to himllelf and George 

Indiana's new patena are the following : Hay knife, pat- O. Ra" of the eame place ; and a numerical filing cue. pat­
ented by John B. Ball, Mlahawaka ; car Ipring, patented by ented by George W. Bettesworth. of Cedar Rapids. 
E. T. B1lIII8ll, Indianapolis ; cotton, harv8llter, patented by Minneeota this week 11 only repreBented by the patent of 
Wm. H. Pedrick, Richmond , car coupling, patented by Wm. A. G. & H. W. Mowbray, of Btockton, for a middling bolt ; 
A. Cochran, Flat Bock, &IIIlgnor to hbnaelf and Jamee T. Burch, and N ebraaka by the patent to Tobias Billesbach, of Kear­
of tbe eame- place ; hand com planter, patented by Ell Rogers, ney Junction, for a new method of burning brick. 
Rocheeter ; process of reto1Ulhblc photopaphlo negativea, A party in New York hal invented a postal card of pecu ­
patented by B. H. Wright. Terre Haute ; bed bottom, B. B. liar manufactwe. It is coated with varioul chemical lIalt., 
Freeman, Fort Wayne ; eaveatrough, P. F Klbl1nger, Millers- and the action between thel!6 compounds and the deposit 
burgh ; and plow, James Oliver, South Bend. from a metallic pencil renders 'he writing indelible. 

Next in order comea Wlsconaln. with the fol1owing six --- . - - ---..... ... -----
patena for new inventions : Carriage top, pa&ented by WOBCEBTEB JAPAlIESE POBCELAllI AT VIED.\. 
Jamea N. Gill, of Oshkosh ; IIoda water draft tube, patented The English china conrt at the Vieuna Expollition was a 
by Otto Zwietnsch, of Mllwankee ; buner worker, patented department of special attraction. It muat have been re­
by D. W. Dake, of Beloit ; binder' I attachment for harveater. marked that public taste, led by the j udgment of art con· 
patented by Thomu Urdahl, of Croaa Plalna, aealgnor to noieseura in Chins, baa long been directed to the peculiar 
Simeon MUla, of Madison ; rotary grain distributer, patented treatment of ornamental design in Batsuma and Japaneeo 
by A. D. Foote,of Berlin ; &llBlgnor to M. Heimer, of Mllwau- manufacture. The Worcester Works have taken ad vantage 
kee ; and revolving atool or cbair', patented by J. J. Vollrath, of thil taste to delign llpecially for- the Vienna Exposition 0. 
of Bheboygan. The reiaaue 18 for a tag holder (patented large collection of ceramic art work, which has gained the 
A,ugnst 6, 1867), to Thomas T. Bottomley, of Burlington, attention of illUitrioUi v1eitors, art connoiaaeura, and the 
&ll!iPqr to Pratt & Letchworth, of Bu1Ialo, N. Y. public, by its unique style and the perfect taste and refine· 

C�omia thja week has an equal number of patent!!, ment in which it. design 11 treated. They brought out a new 
nearly all of which are for ore cruhers, ingot molda, and tint of color for their vuea and figures, resembling ivory, 
a1milar appurtenancee UIed in the prodnction and refining but more mellow in depth of color and with a creamy soft· 
of the precloUi metala, which constitute her chief branchee of ness that rivala the Satsuma &I a ground color for the sober 
wealth and indUltry. tint!! and finely chaeed gold work and bronzing of the Japa-

Mlaaourl leada off with a IJiavmg mug, patented by A. J. nelle IItyle of decoration. The design8 now in question have 
Furr and W. C. KnaUi . of BooDiborough. Their mug 11 pro- all the repoae of Japan_ coloring, combined with the more 
vided with a lamp for heating the water, and the detachable correct taste in ouiline of Wetltem art in the formll of the 
eoe.p dish covers the mug and ftIIta in the water. The watar objects. It is apparent that they have all been the lIubject 
pours through an opening into a cup on the outside of the of carefw lltudy ; for, while there i8 no mere imitation of 
mug, in which the bruah may be dippecL The other four the Japanese, the feeling of that peculiar IItyle has been 
patents are :  Ice hoUle, patented by A. WUbur, of Cedar l!8iaed, and thoroughly worked out, with great refinement 
City ; churn patented by John P. Friest, of Cbilllcothe ; wash and with the intelligence of an art student. Not only was 
boUer, patented by Wllllam H. Hammond, of ByracUle ; and every form expreuly modeled for these subjectll, but the Jl1;l­
a combined table and I!6Cret writing deek, patented by culiar tints of colors were epeclally produced by the Wor­
Charles Kade, of Lexington. ce8ter color chemists . with the bronzee of varions .hadell. 

Mlchlgan claims the following five patents . 8tllt . patented Mr. R. W. Burna, F. B.A., the art director and one of the 
by L B. Bheeara, of YPiliJanti ; paper holder ahelt, patented proprietors of the Worceeter Works, hae designed and pro­
by George W. Hawkina, of Clayton ; sleigh, patented by A. duced all th_ artlclee ; and he has been ably seconded by 
D. De Lara, of <:ioodrich. � In this sleigh, &8 represented by his chief modeler, arti8t, and chemist, Meallrs. Hadley, Cal­
the model, the rear end of the tongue is mortleed into a Cl'OIIII lowhlll, and Bejot, to whom have been awarded medall! by 
bar; which' 18 pivoted in front of j a front beam, the draft in the jurore of the Vienna exhibition ; while to Mr. ' BIlmII 
th1a manner to be applied directly to the front beam. Valve, and the W OlCe8ter Works a. diploma of honor has been 
patented by Charlee F. Murdock, Detroit ; and a wlillBetree, awarded. We are indebted for the illutration to the � 
patented bJ John Parker,01 Pcmt.Iac, &IIigDor of ODe halfhta don Illtlllf'tlled New. 

TD WoacmaTU IAPAnSB lO;aO&AIJI AT VIDB'.l. 
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IMPROVED FURNITURE CASTERS. man when double teams are hitched on during bad weather ; 

,,-e illustrate herewith three new fOrl!!s of furniture cas· and besides, it allows of the car stopping at any point almost 

tel's , recentl y pat ented thro ugh the Scientific American Patent immediately. 

Agency by ;\fl'. Cevedra B. Sheldon, of �o. Ii State s treet, Our engravings are desi gned to give a clear idea of the me­

New York city. They seem to possess more than an ordina· chan is m without referring i t  to any particular class of vehi . 
ry degree of no\-elty a nd util ity among this class of i nven - cle o Fig . 1 is an elevat ion with portions broken away , and 
tions . Fig . 2 is a plan view o f  more important parts.  Horizontal 

The arran g-eme n t shown in Fig. I consists i n  a metal ball, brake bar� , A, are suspended from the car bed by means of 

wh ich is contained in a cup, 13, which is stamped from a longitudi nally vibrati ng- hangers , B, and are prm-ided with 

sin gle piece of metal, and has its lower edge turned inward brake shoes, C, at their ex t rem ities , which am made to fit 

80 as to confi ne th" caster ball and, besid es , a n umbe r of sn ugly agai nst the peripheries of the wheels. As shown in 

small friction balls,  inclo�ed as shown above the latter. Out- Fig. 2, and to the r ight of Fig. 1 ,  the bars ,  A, are conneded 

side of B is a casing , and in the annular space bet ween i s  in pairs by helical springs, D, which are of sufficient strength 

pl aced a lining of india rubber, C, or other elastic material. to draw the brake shoes closely against the wheels. E E are 

The friction balls are placed in suffi cient numbers to cover two rods, the outer ends of which are supported by gu i des 

about t wo thirds of the surface of the caster ball , and are I and abut against the t wo onter brake bars . 'rllese rods are 

prevented from reachin g the top of the latter by a cavit
.
y on desig�ed to release the brakes from th" w!wels , and a:e 

the top of the cup, B. The screw , which attaches the de- made m curved shape so as to take the pO�ltlon sho wn 111 
vice to the leg , is fastened to t he shell of the caster by means Fig. 1 ,  that is , one above a nd the other below the' two inter­

of a cup · shaped nut , D,  which connects with the body of mediate brake bars. Shoulders are formed upon them at F,  
the shell. which abu t against the intermed iate brake bars , nIHI which 

Fig. 2 shows the i nvention more especially adapteel to pro· 

tecting trunk casters from i nj u ry . In this case the cup in 

which the ball  revoh-es is secu red in a ca dty formed i n  the 

bottom o f  t he trunk by means of tongues,  E, str uck up 

from the sh!'€t lllcial l ining of said cavity. TIlliS ,,-rranged , 
it is stated , the cask!" will sustain sevenl concu�siollR and 
great pressure . 

Fig. ;J represents th" ap plication of tI,e iriction ball sys 
tem to the ordinary wheel caster. I u  the top of the bracket 
i s  a corrugated cup.  F, containing a l l ulllber of the small 
spheres. U is a cap rigidly attached to the fastenillg screw, 
which form s !tn annular box outsid., o f  thc cup, F, and also 
inclo ses fri ction balls, as shuwn. The hf;lad of the fastening 
screw , it will be noticed , rests upon the balls in the cup , F, 

while the bal l s  outside the latter serve to keep the caster in 
place. By this means, it is stat e d ,  the friction is grea tly 
reduced, and the caster wheel more readily turns and con· 
forms to the motion of the piece of furniture. 

--------..... , . ..--------
AUTOMATIC BRAKE. 

The i llventor of the device herewith illustrated has pro · 
duced a brake which ,  whether it be emploved in its present 
form or in s n ch modified shape 
as occasion may require, will, we 
mnsider, be fou nd to be based upon 
a principle of doubtless consider­
able valne. Briefly described, the 
apparatus is a combination of brake 
shoes with suitable springs, where­
by the friction of the former is con·  
stantly m aintained against the pe·  

riphery of the wheels , so long as 
no p ush i ng or pulling force is ap · 
plied to the veh icle ; but the mo·  
ment a sl ight drag is brought to 
hear upon the d rawbar, the brakes 
are a utomatically released ,  leaying 
t he wheels free to rota te. It is not 
necessary to part ic ulari z e , in any 
detail ,  t he very evident uses to 
whi ch this invention may be ap­
plied . On rail road cars it places 
in the hands of the engineer th e  
immediate control of t h e  train, a s  

he h a s  simply to cause his en gin e 

t.o cea se p u l l i ng, when every brake 
is instantly appl ied . It  is believed 
t o  have a n  ad\-an tage over the air 
and other b rakes controlled from 
the locometh-e,  in tb at, wh ile it 
dispenses wit.h the necessity for 
brakemen , it requires ,  as will be 

see n  from the fol lowing descrip -
tion, no co upling of tubes or ot her apparatus between the 
cars, the si mple atta ching together of the vehi cles in the or ­
dinary mode being all -suffi cient to render it ready for im­
mediate action. The device will be found of utilit.y in de­
scend ing grad('s.  in its Ilutomat ic check u pon tbe momentum 
of the train. For horse cars, it is  perhaps equally as well 
adapted , as i t a\-oid� the use of cranks to govern the brakes, 
requir i ng the 1:se of  one hand o f  the <1rh-er, o r  of Sl} extrp. 

operate in conj unction with the ends to release the brakes. 
G is a hanger secured rigidly to the car bed ,  and p ivoted to 
which is a lever ,  II, the upper end o f  wh ich plays loosdy in 
a longitudinally mo vable drawbar, I, wh ich i s  attached to 
the car bed by suitable g dde� . '1'0 the lever, 1 1 ,  the releas 
in'g rod s, E, are pi voted , as represent ed ,  one below and the 
other above the fulcrum pin . To the extrem it i es of the 
dra wbar , H, u re attached drawhead s of  auy des ired form , 
wh ich are backed hy the m - ual s upport s to take the stra in . 
It is e Yident, if the drawh('ad on the right be rum-ed in the 
d irection of the arrow ,  one of the shoulders and one of the 
extremit ies of each releasing rod , E, will p ress against the i r  
respecth'" brake bars , A, and force the brake shoes from 
the wheels , and a simil ar effect will take place if the op· 
pos ite drawhead b,' p ulled upon.  Hence. as we notpd in 
the beginlling. it is  merely necessary to remove the strain to 
cause the in stant application of the brakes IJY the contrac ·  
tion of the springs, while their remoyal i s  effected with equal 
cel erity as soon as even a slight force is re - applied . 

If it should be desi red to release the wheels of a car from 
its brakes ,  this can be read ily done by meall S of a lever, .T , 
Fig. 2, which is pivoted to the car bed and connected by an 

ohlong slot and pin to th .. drawbar, H. The outer end of 
the lever HUt)' be at tached to a s uitable winding- up rod by a 
chain and ratchet mechanism, so that the brakes may be 
held off for any req nired t ime. This contrivance, we learn ,  
may h e  phll 'ed at one or both e n d s  of t h e  e a r  and operated by 
a person on the platform . 

It wi ll be nol ,·<1 that the  spriugs nut o l l l y  s e n-e to llpply 
the brakes. but that they alsu will operate as Imfi'ers to pre. 
vent shocks and " oli cusslons whi le " train is  being made up 
0 1' i s  i n  11lOtion .  The in ventoI' also states that the dey ice is 
applicable to ordinary wag-ons, and that he has thus employed 
it with much success . The dra ft tong u e  i n  such cage is at 
tached to the drllwbar u nd a locking device a p plied to it , 
for a llowing the �prings to hold the brakes in co n tact with 
the wagon wheels while descending hill� .  

Patented November 1 1 , 1873.  For fu rther particulars ad· 
dress the inventor. �Ir. Eliot P .  H a rrington , Volu�ia . Cha 
tau'l ua county , :-I. Y_ 

--------�.� . •• --------

A few weeks ago we announ ced the death of Seth A dams, 
of Boston , an inventor of no small reputation, who haJ 
amassed a large fort.une out of his patents and the busines., 

IJ 

HARRINGTON'S AUTOMATIC BRAKE, 
he had built  up under their fostering protection . The fol·  
lowing are among the public benefactions, designated i n  his 
wil l ,  to Boston charitable institution! : $ 1 , 000 to the X cedle 
Woman's Friend Society ; $30,000 to the Consumptives ' 
Home ; $20,000 to the Home for Aged Men ; $20, 000 to the 
Asso ciation for the Relief of Aged Females ; $ 1 0 .000 t.o the 
Baldwin Place Home for Little 'Vanderers ; $5,000 �o the 
Boston P rovident A.ssociation : $ 1 , 000 to the Industrial So · 
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ciety of Boston ; $500 t o  the North E n d  :'I[ iss ion ; $ 1 , 000 t o  
the Boston Young Women 's Christian Associatioll ; $500 t o  

the Chi ldren 's Aid Suciety ; $800 to the Female Orphan Asy . 
lum ; $,'iUO to the Temporary H ome for tlw Dest itute ; $500 

to the Children ' s Hospital ; and ¥ 1 , 000 to the Society f,}r th fl 
Prevention of Cru elty to Animal� .  A l i beral sum is also 
donated to the town of Hochest"r, X. I I . ,  to b'c known as the 
Adams Fund , the i ncome of which i s  to be paid to poor 
widows and orphans of that town. 

-------------.� . . � . .. -------------
IMPROVED PLOW. 

Th", obj ect of the new form of p low herewith represented 
is tl) avoid the use of the heel bolt , and to allow the plow . 
share to be removed or placed in position with incrE'ased fa 

cili ty and celerity , simply by t u rning IL hand s�rew on top of 
the beam. It is claimed that there is nothing abou t  the d e .  

yiee to wear o u t ,  give way, get lost o r  misplaced , or become 

ont of order. :-10 sin g-II' portion iR detached at any time, and 

the o)Jf'l'ator ca n t ighk l l thl' f,,'t " l l i ll g  !lpl'aratu� while plow 

ing w i th p erfect eaSl' .  
The standard b a r s ,  A, are s e t  i n t o  reCe"ses of t l", b t  alll a n d  

piv o t ed thereto by a strong cro"s holt.  T h e i r  lowe r ends are 

ri"idlv connect .. d so a" to form a firlll support for the under 

" ide �f the p ! owshare. B is !l cnrved brace , also rigid ly at · 

tached to bars, A. and ex tending up through IL mortise in 

t.he beam. Its upper enrl i s  perforated so that the brace m ay 

be locked by a crossbar, according to the angle of i nclina­

tion uuder which the plowshare i s  set. A lug, C, formed 
upon the same brace , proj ect s at its  lower end beyond th e 

standard , A ,  and is applied like a j aw into a rece�H of th" 

share , as m ore clearly shown in the perspective view , Fig. 1 .  
D i s  the adj u st ing rod, which passes between the standards 

and up t h rough a conical perforation in the beam. Its up­

per end i s  threaded and raised or lowered by a suitable crank , 
E. The lower extremi ty cun-es around the brace, B, and 

I 

cou nty , (i a. 

projects beyond the standards i nto 
an apertu re in the plowshare , as 
shown in se ct i on ,  Fig. 2. The share 

is therefore held in a fi rm aud 
wedge. l ik" gripe between the taper 
in g j aw on the adj usting rod, and 
that already noted on the brace, P. 

Different share�, we are informed . 
may in this manner be attached to 
the plow, as necessitated by the ya­
rious requirements of farming , and 
their angles of eleyation and de­
pression be det erm i ned by simpl y 
adj ust i n g- the fore And of thA brace. 

The arrang-eILent gl'n prally, tIl<' 
i nventor states , i s  R ltch as t o  offer 
no resistance to the Boil slipping 
smoothly over , as t.here are no bolt. 
heads or simi lar project iou R t o  
cat ch. T h e  plow a l s o  h a s  a deep 
evenly curved throat , "I) that i t  
c:mnot choke w i t h  grass, weeds .  
et c. 'Ve learn that t l w  device ob · 
tained the highest premium at t h "  
Fair of the Georgia S tat ? A g r i ·  
cul tural Society,  at :'Ilacon , (T a .  

Patente d th rou gh t h e  Scienti fi c  
American Patent A gency , Xoyem · 
bel' 1 1 ,  1 873 . For further particu ­
l ars address the inventor, �f r. An· 
drews Riviere , Barnesvil le ,  Pike 

-------------..... , . �  . .. ------------

J. WRITES to complain of the unnecessary delay of th e 
cour ts in adj udicating on patent cases ; aud he thinks that 

inventors whose r igh ts have l:leen i nfringed are hardly t reat · 
ed. He states that the eq ttity calendar of t.he S o uthern Dis 
trict of the State of � ew York ho.'1 on it a long list of case8 
which have been ready for heariug for a year or more, 
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Cheap Telescopes. 

To the Editor of the ScientijU; American : 
In your issue of December 13, 1873, W. M. asks : How 

can a mechanic construct a cheap telescope powerful enough 
to see .J upiter's moons, Saturn's belts, etc. ? The following 
is a plan which I adopted more than twenty years ago : 

I called on a dealer in optical len ses and selec-
ted a meniscus, one inch in diameter and of 48 
inch focus. This was for my object glass. I 
had already in my possession a two lensed double 
convex je" eller's eye glass ; one of these lenses 
was used for the eye piece, its focal length be · 
ing a trifle over one inch.  The tube was made 
of pine wood. A piece of straight evenly grained 
one inch pine board, two inches wide and eight 
feet long, was cut in the middle ; and the two 
pieces, after making a tapering semicircular 
groove in each, well glued together. This done, 
the next thing was to give it a round, tapering 
form, two inches in diameter at one end and a 
trifle over an inch at the other. This was done 
with a common carpenter's plane. I now had 
a tube four feet long with a tapering hole 
through its length, and It inches in diameter at 
its largest end. Two wooden cells for the lenses 
were then turned in a lathe, and were

" 
made to 

go on to the tube, as does the cover of a wooden 
pill box. A round hole, the size of the lens, was 
made in eacb , the meniscus being contracted to 
t inch, and the eye glass to t inch diameter. The 
piece carrying the eye glass was made so as to 
slide some distance on the tube, for adjustment 
to distinct vision. The tube was painted and 
vl>rnisbed , aud mounted equatorially ; and it 
proved to be a good instrument, showing Jupi­
ter's moons, their movements and eclipses, hand­
somely ; the ring of Saturn, the horned appear­
ance of Venus, the mountains and 

'
craters on the 

moon, the spots on the sun, etc. Several of the 
nebu1re were also visible, especially those in An­
dromeda, Orion, Herculea, and Sagittariul. This 
instrument has been a great pleasure to me and 
my family of boys and girls, and even my neigh­
bors, and the whole need not cost over two dol­
lars, beside the time in making, provided one is  
a mechanic. 

" 
The meniscus (concave on one side and con· 

vex on the other) is the proper form for a single 
lens object glass, and a plano.convex lens makes 
the best form for the eye piece. Care must be 
taken to so set the lenses in their cells that 
their foci will meet centrally. When this is the case, 
the lenses are said to be well centered, and in that way we 
get rid of most of the prismatic color. Another point that 
wants attention is the mounting . Absolute steadiness is re­
quired for close observation. I used to put mine upon a post 
set firmly in the ground. The equatorial arrangement for 
mounting is described in nearly every work on telescopes. 

I hope not only W. M. but a thousand others will be in. 
duced to build themselves telescopes. There is no one thing 
that can be put into tbe hands of youth that will enchant 
them like a telescope. They will leave all other amusements 
and gather around that marvelous revelator. 

Alvan Clark, of Cambridgeport, Mass. , " the Herschel of 
America, " many yeal's ago might have been seen peering in· 
to the heavens with his little home·made tubes. He had 
asked the question : How can I make a cheap telescope ? 
That question he answered for himself, and now his name 
and his fame are everywhere connected with his ponderous 
achromatics. B. 

B ellows Falls, Vt. 

Keeping Poultry to Enrich Lands. 

Colonel Waring, in his " Elements of Agriculture, " says : 
Poultry dung is nearly equal in value to Peruvian guano 
(except that it contains more water). If granted that a hen 
will consume, of the different kinds of grain , meat, and 
vegetables, during the year, the equivalent of two bushels 
of corn, which weigh 120 pounds, then it is certainly low 
enough to place the excrement-the result of the digestion 
of these two bushels-as equivalent to fifteen pounds of 
guano. As the manure from 100 fowls, during a year, would 
amount to 1 , 500 pounds of guano, taking the above supposi. 
tion as at least safe : and as 300 pounds is ordinarily sufficient 
for an acre of corn, it will be seen that the manure from 100 
fowls will make compost enough for five acres. The experi­
ment has been tried by the writer, of applying, to one' acre of 
corn in the hill, the manure of twenty hens one year,

' 
mixed 

with swamp muck, in the proportion of one part hen manure 
and three parts muck, and the result was a better crop than 
upou an adjoining acre enriched, for sake of experiment. 
with a good fair ordinary dressing of stable manure. 

------------4.�' .� . •• --------__ __ 
New Bridge over the Hudson. 

The corner stone of a new railway bridge, to span the 
Hudson river at Poughkeepsie, N. Y. , was recently laid with 
masonic ceremonies. In an engineering point ot view, the 
work will be an extensive one. Its object il to connect Bos. 
ton, Providence, Portland, Worcester, the iron ore regions 
of Connecticut, Duchess county, and the Hudson river with 
Scranton, Easton, the Delaware river, the coal and oil fields 
of Pennsylvania, Harrisburgh, Pittsburgh, Oswego, Buffalo, 
tnd the West, by a route in which there will be a gain of 

,rimtific �mtritau. 
some eighty miles in a total of 318 milel!, or a �aving of some 
thirty per cent. The structure will be of the truss shape, 
and the railroad tracks will be on the upper or top chord, at 
an elevation of 194 feet above the river. By the terms of 
the charter,the company are empowered to erect four piers in 
the river, at a distance of not less than 500 feet apart. The 
entire length of the bridge will be about one mile, of which 
a trille less than 2,500 feet is over the channel of the river. 
The other half will consist of land approaches, mainly on the 
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east or Poughkeepsie side. The land piers will be built of 
solid granite or blue stone masonry. They will be eight or 
ten in number,and will vary in hight from 20 to 80 or 90 feet. 
The piers on the bank will be somewhat similar, but higher, 
and also more massive and substantial. The piers in the river 
present the greatest difiiculty to the engineer, as they must 
be sunk about 130 feet below the high water level in order to 
secure a solid foundation. The CO!!It will be about $2,600,000. 

------------4.�'".'�.------------
SAMUEL NELSON. 

Samuel Nelson, ex-allsociate Justice of the Supreme Court 
of the United States, whose retirement from the bench took 
place about a year ago, recently died of apoplexy at his resi­
dence in Cooperstown, N. Y. We extract a portrait of this 
eminent jurist from the Science Record for 1873. 

JUDGE NELSON, OJ!' THE UNITED STATES SUPREME COURT.: 

7 
which terminated in his retirement from public l ife, a step 
taken not on account of impaired mental vigor or from fear 
that the great causes which he would be called upon to decide 
wouid be beyond his grasp, but because he felt that the 
weight of eighty years precluded his assuming the physical 
labor incident to his full share of the work of the high tribu­
nal of which he was so prominent a member. First circuit 
j udge, then associate justice of the New York Supreme Court, 
and finally Chief Justice, Judge Nelson, perhaps more than 

any other of his associates, contributed in the pro· 
duction of the decisions which have shed so 
brilliant a luster upon the past records of the 
judiciary of New York, and which are received 
as high authority in every court where the great 
principles of the common law prevail. In 1844, 
he was called by President Tyler to the bench of 
the United States Supreme Court, to occupy the 
office from which he eventually retired. 

In questions of admiralty and international law , 
Judge Nelson was considered as one of the great­
est living masters, but it is probable that his ex ­
tended knowledge of these important branches 
of jurisprudence was even exceeded by his vast 
experience in the varied and complicated causel! 
arising from the litigations appertaining to pa­
tents. In this connection, one of the lllost emi­
nent lawyers of this city says of him that it was 
his habit " to labor most earnestly during the 
trial and upon the argument of causes : and again 
and again would he descend from the bench, es­
pecially when complicated machinery or speci­
mens illustrative of science or models of vessels 
intended to develope the relations of colliding 
ships have been before him , and by their close 
and repeated study strive to understand the real 
points in controversy. * * So thoroughly did 
he investigate questions of science and mecha­
nics, and so sound a j udgment was he known to 
form on these subjects, that his opinions concern­
ing them were by courts and counsel accepted aA 
of greater authority thl!,n those of any other 
judge, until finally, and for lllany years before the 
close of his labors at the circuit, patentees felt 
that, when he had passed j udicially on their 
rights, they were substantially settled ; and hence 
there came before him repeatedly, from distant 
points, cases involving the validity of the moet val­
uable patents in the country ; and to his decisions 
the parties generally submitted without appeal. " 

One of his last official acts was participation in 
the Joint High Commission charged with the 
settlement of the Alabama claims ; and here his 
unexcelled proficiency in international jurispru 
dence contributed largely to the speedy and equi­

table adjustment of that grave question of international dif. 
ference. His death, though sudden, was a fitting close to 
the evening of a grand and noble life. A slight illness 
confined him to his chair, in which. surrounded by his 
family circle, he peacefully breathed his last without tremor 
or pang, leaving to posterity the rare example of a magis­
trate, who, for half a century, has preserved his ermine with. 
out stain or spot, and whose words will be handed down as 
the monuments of unvarying j ustice, stern integrity and 
profound learning. 

------------.. �,.� . .. ------------
SCIENTIFIC AND l'RACTICAL INFORlilATION. 

CHEMICAL SUGAR. 
One of the most important of chemical discoveries is that 

of the artificial creation of alizarine. By reducing natural 
alizarine by zinc powder, Groebe and Liebermann obtained 
anthracene, C14 H l o' Then reflecting that coal �ar was an inex­
haustible source of the latter product, they attempted to ob­
tain. by synthesis, alizarine and even purpurinf'. But ali · 
zarine has for its formula C14 Hs 05, and hence it became 
necessary to add to anthracene 5 atoms of oxygen,  and to 
subtract 2 atoms of hydrogen. To obtain this result, the in­
vestigators had recourse to bichromate of potash and suI· 
phuric acid. Then treating the body with a solution of caus'  
tic alkali

'
at a temperature above 388° Fah. , a blue mass was 

gained, the aqueous dissolution of which precipitated, by an 
acid, either artificial alizarin or purpurine, according to the 
degree of oxidation. This chemical product, now employed 
in the art of dyeing, has given results eVfln superior to those 
obtained from madder and its derivatives. 

The process briefly reviewed above suggests the idea that 
sugar might be made by a somewhat similar course. Sugar 
has for its formula C] 3  H I l  0 1 1 '  and is resembled by a large 
number of chemical bodies. Glucose, for example, gives 
C12 H 1 4  01 4 ;  cellulose, C12 H10 0 1 0" Now, suppo�ing that on 
these bodies a chemical reaction of the same naturE' as that 
of bichromate of potash and sul phuric acid on anthracene 
could be effected, would it not be possible to produce a chem. 
ical sugar ? 

FUSION 01" I'LATINUM. 

The fuslOn of platiuum has been effected by M. Violette. 
Partly in fragmentII and partly in a s tate of sponge, it was 
placed in a Hessian crucible li ned with plumbago, and sub. 
jected for one hour to the heat of the furnace. A perfectly 
fused bntton of platinum, of the same weight as that of 
the metal introduced , was found at the bottom of the cruci­
ble. 

. .... . 
BumING.-Subl!cribers wishing their volumes of the ScI. 

Born in this State, in 1792, he was a.dmitted to the bar in 
1817, and lix re&1'11 later he;an the active judicial .. ,arear 

ENTIFIC AlmRICAN bound can have them neatly done at thill 
office.-Price *1.50. 

© 1874 SCIENTIFIC AMERICAN, INC.



8 
ASTRONOlll:ICAL NOTES. 

OBSERVATORY OF VASSAR COLLEGE. 
For the computations (which are approximate only) and. 

for the observations in the accompanying notes, I am in-
debted to students. M.M. 

PosUlons oC Planets Cor January, 1 8 7 4 .  
.LU:ercury. 

Mercury should be looked for in the morning, in the early 
part of the month, as it rises before the sun, at 6h. 12m. on 
the 11th, and sets at 3h. 15m. P. M. 

On the 31st it is very near the sun in right ascension, 
passing the meridian eight minutes after noon, rising at 7h. 
23m. A. M. , and �etting at 4h. 53m. P. M. 

Venu •• 
Venus is not well situated at the beginning of the month, 

and becomes less so at the end, as it passes the meridian 
within a few minutes of noon on the 31st. 

On the 1st Venus rises at 6h. 3Sm. A. M. , and sets at 3h. 
36m. P. M. On the 31st Venus rises at 7h. 7m. A. M. , and 
sets at 4h. 37m. P .  M. 

Mar ••  
The apparent diameter of Mars is becoming less. It comes 

to meridian earlier in the afternoon from the 1 st to the last 
of January ; but as it is moving northward in declination, it 
is longer above our horizon and so sets a little later. 

January 1, Mars rises at l::h. 12m. A.  M. , and sets at Sh. 
42m. P. M. January 31 , Mars rises at 9h. 5m. A. M. ,  and 
sets at Sh. 43m. P. M. 

Jupiter. 

Jupiter is coming to a position more favorable, and rises 
on the 1st at 11h.  18m. P. l\f. Its apparent motion 
among the stars is very slow on the 1 st, and on the 16th it 
seems to be stationary ; after this time its motion among the 
stars is reversed, and it seems to retrograde, or move in a 
westerly direction. in consequence of the more rapid motion 
of the earth. 

On the 31st Jupiter rises soon after 9 P. M. , and is very 
nearly in the path of the celestial equator, being above the 
horizon a little more than 12 hours. It comes to the meri­
dian on the 31st at 311 . 26m. in the morning, and is then at 
an altitude (in this latitude) of 49° 6'. 

Saturn. 

On the 1st Saturn rises at 8h. 50m. A. M. , and sets at 6h. 
lSm. P. M. On the 31st -Saturn rises at 7h. 4m. A. M. , and 
sets at 4h. 3Sm. 

It will be believed that Saturn is not well situated for ob­
servation, its daily path being very far south, and its position 
nearly the same as that of the sun throughout the month. 

Uranu ••  
Uranus rises ou the 1 st at 6b..  53m. P. M. , and sets at 9h. 

15m. A. M. On the 31st Uranus rises at 4h. 48m. P. M. ,and 
sets at 7h. 13m. A. M. It is among the small stars of Oan­
cer. 

Neptune . 
Neptune rises 22m. after noon on the 1st, and sets at lh. 

20m. the next morning. On the 31st it  rises at 10h. 26m. 
A. M. , and sets at 1 1h. 24m. in the morning. 

Sun Spot •• 
Cloudy weather has seriously interrupted the record of 

sun spots by photography. Since November 14, impressions 
have been obtained only on the 22d, 25th, 26th, and 29th of 
November, and on the 6th of December. Three small groups 
near the western limb appeared on the 22d, none of which 
could be referred to any group of the 14th. By the 25th 
they had disappeared and a pair of small spots was found oc­
cupying about the same place as those of the 22d. This pair 
was also seen in photographs of the 26th and 29th, being 
on the latter day a very short distance from the western limb. 
The picture of the 26th shows a large spot just at its en­
trance on the disk. This was also visible on the 29th, the 
sun's rotation having carried it further toward the center. 
On December 6 there was a fine cluster approaching the cen­
ter, and a smaller one below the larger and nearer the east­
ern limb. A spot near the western limb seemed by its posi · 
tion and shape to be identical with the large one of the 26th 
and 29th, and, if so, was unusually invariable. Faculre 
have been visible in every case, but not of remarkable ex­
tent. 

Barometer and TherlDometer . 

The meteorological j ournal from November 16 to Decem­
ber 13 gives the highest barometer, December 2 and Decem­
ber 7, 30 '57 ; the lowest barometer, November 18, 28 '68 ; the 
highest thermometer, December 4, at 2 P. M. , 55° ; the lowest 
thermometer November 20, at 7 A. M. , 6 '5° .  

A. m o u n t  oC Rain . 

The sleet and snow which fell between the evening of N 0-
vember 23 and the morning of November 25 amounted to 2 
inches. 

The rain which fell between the evening of December S 
and the aiternoon of December I) amounted to 0 '75 inches. 

The rain which fell between the afternoon of December 1 1  
and the afternoon o f  December 13  amounted t o  1 '575 inches. 

. · e . e 
Old Fruit Cans. 

Empty tin fruit cans, like old hoop skirts, are a nuisance 
when out of place. The que�tion is : What is their place ? 
and I should be williug to answer it a hundred times, 
if  I could banish them from the gutters, the ash heaps, the 
vacant lots, and, above all , from the hands of the boys. I 
shudder now at the very suggestion of their ever being used 
again at! music boxes, strung with rosined chords. Did that 
epidemic visit your locality, my dear reader ? If so, you 
would be in haste to prevent the slighest possibility of its 
recurrence. But to the remedy. 

In ihe first place, to open the cans properly" , Plj,t hot . coals 

on and around the little soldered tip on the top, until the 
solder melts, then scrape off lid and coals together, with a 
table knife. Be careful, however, n')t to set the cans on 
the hot stove before they are opened.  by which little neglect 
steam enough to burst the can might be generated, which 
would not be a very pleasant or profitable method of openlng 
it. When opened properly, you have a smooth, round orifice 
through which to remove the fruit. 

When the cans are empty and dry, invert them on hot 
coals in the stove for half a minute, or on a hot stove, until 
the solder melts and loosens the remaining top of the can ; 
then strike it off, smooth off the bits of solder, and you have 
a very convenient cooking utensil. For a lid, use a saucer, or 
the covers to old tin pint cups or pails. Rice, wheat, samp, 
pearl barley, split peas, and many other dishes for a small 
family, and small dishes for a large family, can be cooked in 
them, either standing directly on the stove, or placed in a 
large boiler or saucepan of water, to prevent the possibility 
of their burning. It also saves more costly tin utensils ; for 
this method of boiling in water is hard on the tin ware. One 
can may be kept for onions ; others can be used for baking 
or steaming rye and Indian bread, and some kinds of pud­
ding. 

They are also convenient for pantry use, for holding ar­
ticles to be used in cookery or in the laundry ; for garden 
seeds, for paint pots, and for many other things that will 
suggest themselves to every housekeeper, and for which in­
deed they would -long ago have been used but for the un­
tidy jagged edge made by the common mettod of opening 
them. If covers are wanted for them in these ":lapacities, 
discarded rims and lids mpy be put together with a little 
solder. 

If there are tin shears at hand, and any one to use them, the 
cans may be made into very passable scoops. Take several 
of them at a time to a tinner, and he will cut them into the 
shape for. a trifle. It saves time to have a scoop in every 
meal tub, flour barrel, sugar pail, and starch box. . In short, 
old tin cans are far better for many purposes than for street 
organs, or for ornaments to dogs' tails. Suppose we change 
the tune. and have better economy, more and a higher grade 
of music.-Science of Healtll .  

------------•• H •• � • •• __________ __ 

What a Scientific Englishman thinks oC ScientifiC 
Americans. 

Mr. R. A. Proctor, the eminent English astronomer, is 
now ill this country, and, in a recent speech before the Lotos 
Club in this city, made the following interesting remarks : 

He had known before he had arrived, and had more clear­
ly recognize d since, that American scientists were doing 
noble work, and that the people of America were in advance 
of Europe in the general attention given by them to science. 
He had been amazed by the character of the audiences before 
whom he had lp.ctured, not solely by their number, though 
that had surprised him, but by their close attention to the 
facts presented to them, and by t.heir appreciation of the 
bearing of those facts. He had visited also American colleges 
and other institutions, and had been struck by the great ad­
vantages which the methods there employed possessed. over 
those adopted in England. He had strongly felt the hope that 
one day his own children might receive a portion of their 
education iu Amt'rica. He proceeded to remark that, to 
every thinking mind , Amerka presents a deeply interesting 
subject of study. There are being worked out, in this great 
country, the grea·. pr')blems which occupy the attention, in­
deed, of statesmen and politicians on the other side of the 
Atlantic, but the solution of which there, if solution is to be 
hoped for, is trammeled by the influences of old traditions, by 
the tffects of class distinction�, and by other circumstances 
not readily classified or analyzed, but operating only too effec. 
tually to retard progress. Even in scien �e the difference was 
to be recognized. He could venture, indeed, to remark that 
he might to some degree claim the sympathy and support 
of American thinkers, because of the efforts which he had 
made to resist the influences which 0ppi'ess science in Eng­
land. One of these is " authoritY"'"'MlOt authority in its le­
gitimate sense, but authority unduly allowed to affect the 
freedom of thought. Here in America men of science recog­
nize authority as a form of scientific evidence, because the 
fact that a great thinker bas held such and such a view is 
pro tanto evidence in favor of the j ustice of the view. But 
Americans refuse to allow authority to decide scientific q ues­
tions ; and when newly discovered facts show that views 
firmly held by great .. uthorities should be modified or aban" 
doned, the American student of science is not prevented by 
undue respect for authority from accepting tIl e new truths 
thus indiclloted .  In this respect, he had himse'f thought and 
acted as an American would. His so doing had , he feared, 
proved unpleasing to many in England, who preferred tll 
stand on the old ways. Even more unpleasant to many had 
been his opposition to the old fashioned notion that only the 
official astronomer can do effective work, either in observation 
or in the discussion of observations. He mentioned how the 
Astronomer Royal of England had embodied this feeling in 
the opening sentences of a well known work on popular as ­
tronomy, where he divided astronomical students into those 
who are "officially connected with Government observatories ,  
and those who are not. " Mr. Hind had once rebuked him 
(Mr. Proctor) for quoting an observation made 'by an amateur 
astronomer, not that . Mr. Hind dented that the pllorticular 
fact had been noted, but because the gentleman who had 
made the observation had not made .far himself a great scien­
tific name. This, Mr. Proctor remarked, appeared to him a 
most mischievous mistake ; and he believed that science in 
any country would never make Buch progress as it might, so 
long as considerations such as 'this were allowed to ope1'ate; 
He quoted another -illulltration of the tendencies of the (.Iffi. 
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cial mind . When Miss Mitchell, the distinguished Ameri­
can astronomer, had discovered a certain comet, the Astro­
nomer Royal (one of the council who had to determine 
wh&ther she should receive a gold medal for that achieve­
ment) opposedthe award because, " although Miss Mitchell 
had certainly discovered the comet, she had not sent news 
of the discovery by the first mai!. " [Laughter. ] Fortu­
nately the Astronomer Royal was overruled by his colleagues 
nd the award was made. Mr. Proctor proceeded to remark 
on two points in connection with American scientific work 
-first, the effective way in which it was carried on, new 
and important facts being continually added to our knowledge 
by American scientific workers ; and secondly, the small re­
gard paid by Americans to questions of priority. He ren.arked 
that; in two special instances, relating to the work of Profes­
sors Cooke and Winlock, of Cambridge, Mass. , he had been 
unwittingly guilty of injustice in assigning the credit to 
others ; and the mistake. though noted long since by those 
gentlemen ,  had been allowed to remain uncorrected. It ap . 
peared to him, in fact, that American students of science 
were altogether less disposed to controversy than their Euro­
pean fellow workers. 

[Miss Mitchell has since explained that the medal was to 
be awarded, according to the terms prescribed by its d')nor, 
the late king of Denmark, only on condition that the news of 
the discovery be forwarded by the first mai!.-EDS.] 

------------•• H •• � • •• __________ __ 
The A. utoloatlc Telegraph Systeill. 

This system is being tested by the Philadelphia, Reading 
and Pottsville Telegraph Comp&ny, and found to work very 
satisfactorily between their main offices in Philadelphia, 
Reading, and Pottsville, upon a line which also has a nU!!l­
ber of offices using the Morse system. 

On Tuesday, the 2d inst. ,the Automatic Telegraph Company's 
wire between Washington and Philadelphia was connected 
at Philadelphia to one of the P . . R. , and P. Tel<:lgraph 
Company's wires between Philadelphia and Pottsville,and the 
President's message,containing about 11 ,500 words,sent direct 
from Washington to Pottsville, Pa., by the automatic system ; 
and the time occupied in its transmission upon a single line 
between the points named was 34 minutes,being an average of 
337 words per minute. It could,however, have been sl'nt in less 
time, as no effort was made at the time to obtain speed. The 
message was perforated at Washington by young ladies, who 
each averaged about 21) word s per minute. The characters 
recorded on the chemical paper at Pottsville were plain and 
distinct, and easily read by three operators, who tramlated 
the characters to three copyists, each averaging about 35 
words a minute. 

Upon the same day, the President's message was transmit­
ted over the liues of the Western Union Telegraph Com ­
pany direct from Washington t o  Pottsville, b y  the Morse 
system ; and according to a statement published in the Pott8-
ville Standard, it occupied the time of four wires each for 
nearly two houra and a half. 

Had the message been sent by the Morse system upon a 
single wire between the points named, it would have taken 
about 10 hours, as there was considerable escape on the wires 
that day, owing to a damp and drizzling rain. 

------------•• H •• � • •• __________ ___ 
The Bee Keeper's C onvention. 

The third annual convention of the North American Bee 
Keeper's Society, recently held at Louisville, Ky. ,  was very 
sparsely attended, the delegates present being 18 in all , au 
unaccountably meager representation , as compared with tht' 
large meetings of the two previous years. Thera was an in­
formal ta.lk of broad comb and its probable formation ; one 
member related his loss of thirty colonies in consequence of 
the singular disappearance of the queens, owing. it was 
thought, to a disease generally prevalent during the year, 
and which proved particularly fatal to the queens, killing 
them a short time after the attack. A general expression 
upon the subject showe1 a unanimity in favor of sugar sirup, 
or pure white candy, in preference to late fall honey as food 
for weak swarms in winter, and one member advise.! that it 
be prepared by dissolving a quart of "coffee crushed " in a pint 
of boiling water. Alsike clover was very highly recommend­
ed, Bome deeming it superior to the white or red, not only as 
bee pasturage but for cattle feed as wtl!. A remark was 
made to the effect that the consumers may easily be in error 
when they suppose that the presence of comb in the honey 
sold in the market is a sufficient guarantee of excellence, 
and that extracted honey is necessarily adulterated, it  being 
a trick of the trade to place comb in manufactured honey in 
order to help the sale of the worthless article . 

------------.. � .. � . •• ------------
PROFESSOR PROCTOR, the Engl i sh astronomer, treats 

largely upon the probabilities of other worlds tban thi� be ­
ing inhabited, the conclusion being that, of the inner planets, 
Mercury, Venus, the Earth, and Mars, our planet only was in 
condition to be inhabited by bEings like the dwellers upon 
the earth. Mercury and Venus must '.Ie too hot, and Mars 
too cold. Of the other planets, their condition was not pro 
bably such as to permit of habi tation by creatures such as 
ourselves. 

------------�.� .. � ... ------------

D. K. N. suggests .  in the laying of OCAan cables, that com­
munication between the deep sea line and floating buoys, all 
along the route, be arranged. A ship in distress could, by 
sending a boat and crew to one of the buoys, send word to 
the shores for help. The idea ill practical, and will probably 
be some day ca.rried out. 

----------__ �.H .• � . .. __________ ___ 
J. H. M. writes to point out the fact that an acre is the 

square of the hypothenuse of a right angled triangle whose 
sides are, respectively, 66 feet and 198 feet, or 4 rods and 

12 rods. 
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NEW BOOKS AND PUBLICATIONS. 

THE ILLUSTRATED ANNUAL REGISTEU OF RUUAL AFFAIRS 
and Cultivator Almanac for the Year 1 874. With 150 
Engravings. Price 30 cents. By J. J .  Thomas, Edi tor of 
the " American Fruit Culturist," etc. Albany, �. Y. : 
Luther T ucker & Son, 3V5 Broadway. 

THE FLASH LIGHT TELEGRAPH, or Telegraphing Made 
Easy. By �I. Gustin. Troy, Pa. : Gazette Office. A code of signals for telegraphing by means of Ugh!s 

LECTunE ON PHYSICAL ASTRONOMY. Deliyered before the 
Austin Library Association. By Matthew Hopkins. 

�lr. Hopkins proposes to war with faith in the hypotheses of Newton 
and I I  strikes Baal in his temple, with maned hand armored in triple steel." 
We quit reading this pamphlet, which Is a mIracle cf dlscurslvene,s and 
v�garYI with wonder ss to how long the author could continue in the same 
style without approaching his subject. 
PHAR)IACOPCEA GERMANICA : '],he German Pharmacopooia. 

Translated by C. L. Lochman. "Yi'h an Appendix ex­
planatory of the French Metrical �y stem, .and Tables ?f 
W eights and Mpasures, etc. Pllliadelphla, Pa.: DavId 
D. Elder &; Co , 430 Market street. 

The preparation of a German pharmacopccta, to take the place of the 
llumerous and widely dHterent text books so long used in the different 
coun trIes of that empire, has recently been completed i and �Ir .  Lochman 
pub!lslles n translation of it , believing with reason that its completeness 
and recent date wlll make It valuable to the Amerlc.n druggist. 
TilE SCmXCE OF HEALTH : a new Monthly, deyoted to the 

Hestoration and Preservation of Heaith on Hygienic 
Principl es. A mply Illustrated. Volume III,  July t� 
December, 1I,73. New York : S.  R. "Yells, 38V Broadway. 

Our readers' attent ien has frequently been called to 1.his useful perlodi· 
cal, not only in t h i s  column but by the numerous extracts from its pages, 
wherein is found much matter of value to the housekeeper, as well as 
Bound Information and advicc on the specialty to which It Is dedIcated. We 
especIally commend it to tile attention of yo un go people of both se](1)S, who.e 
carcleS3ness on the subjeel of hygIene Is often fraught with the most dan· 
J,!'erous conseqU(JDces. 
TIlE G .\LV ANO�IETEIt AND ITS USES : a Manual for Electri­

cians and Students. By C.  H. Haskins. With Illustra­
t ions. 1\ew York : D. Van Nostrand, 23 Murray and 27 
"Yarren s,treets. 

This I _  au exceedingly neat Ut tle work, ln pocket book form, containing 
the h1.wS and rules of measurement of the quantity and tension of electric 
currents , together with tables and formulre. There seems to be nothIng 
omItted from it that a telpgraphlc engineer. enga.ged in making measure 
ments and calculation., could possIbly need. 
TilE Y IENNA EXPOSITION EXIIIIlIT OF Knupp's STEEL "YORKS, 

Essen, PrusBia. 
Messrs. Thomas Prosser &0 Son, of 15 Gold Street, In tbls city, agents for 

Fried. Krupp ,  have forwarded us 8 photograph of the world-renowned steel 
works, together with a ca'tBlogue of the articles exhIbited by the IIrm at the 
recent V1ecna Expos;Uon. Forty·one dlfferent speclmeus were there shown . 
ranging from small parte of mechanism to a cast steel block welgblng 52X 
tun s .  The pamphlet also cor. tains a descrip tion cf the works , calculated 
to give an idea of their Buccessful administration as well as of their unpre · 
cedented extent. 

TIIE AQUATIC MONTHLY has recently changed pubUshers, and i8 now 
Issued by August Brentano, the very enterprising dealer and Importer of 
foreign perlorlicals, No. sa UnIon Square, New York. The editorial man­
agement remains unaltered. and hence lovers of aquatic sports may rely on 
tbelr representHlve journal being conductcd with the s.me abili ty which 
bas characterized i t  from the outset. The December number before us fs 
ful1 of fresh and Interesting news about boating, yacbtlng and athletic 
pastimes, together wtth Ill.)ch entertaining correspondence from the pells 
of writers evidently a u  fait in all matters concerning our amateur marine . 
Subscription ;>rice, $UO a year. 

SCRIBSER'S �rONTHLY for January contaius a ludlcroutt burlesque sciell­
tltlc story about the grea t air Iiue to the moon, adapted from the French of 
Jules Verne. WIth just enough scientific truth to give the narrative a 
tlemblance of fact, and with Illuch detail, the pla.n for shooting a hollow 
prOjectile, out of a gun 900 feet long and six feet thick, sunk In the earth, ls 
described ; and a number of engravings, one showing the interior of the 
shell with the voyagers inside, are added. Huge telescopes, the writer suys, 
are built, and at the appOinted tlme, 140,OOO pounds of gun cotton are Ignited 
under the projectile ; the latter departs, but after several days' wsiting, the 
big telescope observ.er on the Rocky �Iountains :discovers that Its move­
ment has been changed to a circular motion of great velocity, and it de· 
scribes an elllptleal orbit, distant 2,833 miles from the moon, of which It has 
become a satellite. The magazine presents its usual varied and excellent 
table of contents, and oft'ers a rich treat in the way of articles and poems 
from eminent writers, among whom we note J.  A. Froude, R. H. Stoddard, 
John G. Saxe, Bret Hartc and others_ Publts!ied by Scribner &0 Co., 654 
Broadway, New York. Subscription, $1.00 a year. 

OUR old friend the ECLECTIC MAGAZINE begins the new year and Ito 
nineteenth volume (new series) with a Lumber brlmfull of good things, 
selected with exeel1ent discrimination from foreign and American perlod­
f cals. Those interested in Lieutenant Steever's present explorations in 
Palestine will find, in the paper on the " La.nd of Moab," some valuable in· 
formation concerning that famous country. " Spanisl! Life and Character I t  
1s another artIcle of timely interest, and the serial Rusiiian novel, H Spring 
Floods," is continued. There is a monograph on Lafayette, a few chotce 
poeOls, and numerous pa.pers of mer!t on general topiCS, besides the usual 
editorIal lIllBcel1any, and an InItial steel engraving. E.  R. Pelton, publlsh­
cr, 108 Fulton Street. Subscription price, $5.00 a year. 

ST. NICHOLAS is unquestionably the best children's journal that has yet 
appeared tn this conntry i and we can say so with all the more certainty 
slncc It has been consoliduteu with that standard juvenile petlodical O1:R 
Yor:XG FOLKS. Messrs . Scribncr & Co., of 654 Broadway in this city, con. 
duct tl1C new paper ; and i f  their wish for 100,0(10 readers among the young­
sters i� not fulfilled, it will be through no fault of theirs . The holiday 
number Is clpgnntly printed, exquIsitely illustrated, and as for the storteE­
well, Science had to stand aside for a while, until we hnd read them anu 
enjoyed them ourselves .  There Is something for everybody i tales of ad­
venture for the boys, fatry yarns, a funny story tn easy French, and even a 
couple of p�gcs of big print and short words which the pet of the house. 
hold can spell out for " her own self." It will make an admirable Christmas 
present. The two baCK numbers for this year anrl the magazine for 1874 

fourtcen copies In al1, will be sent for $3.00. 
TUE ATLAXTIC MONTHLY has changed publishers, and Is now issued by 

)leBsrs . H. O. Houghton & Co . ,  219 Washington Fltreet, Boston. The num­
ber for January is rt:markably attra.ctive, and will be of especial interest 
from the fact of its containing thc last writing of the late Professor 
Agassiz-a paper setting forth his convictions on the Darwinian theory, 
and beginning n. scries of wbich his dea.th has prev�nted the completion. 
We note poems by Whtttier, Holmes, and Bayard Taylor, a thoughtful and 
able paper on local taxatl"n oy the Hon . DavId A. Wells, and a very curi­
ous article on the orIgin of the $ (dollar mark) , which Is said to be the 
oldest sy",bol known to the human race. Subscription price, $4 a year. 

THE GALAXY tor January opens With a paper on the Duke of Argyll, by Justin �lacarthy, lnoo which Is coauensed considerable Information regard­
ing apparent anomalies In the En�ltsb peerage. Cal! Benson discourses on 
" Physical Impediments to Soctal Success," and Richard Grant White con­
tributes a scholarl}' paper on U LingUIstic and Literary Notes and Queries . '  
J. S .  Black criticizes Hon . Charles Francis Adams' Seward euloglum with 
even greater sharpness than Is found In the recently publ!Bhed IItrlctures 
on GIdeon Wel1cs. The number contains the usual amonnt of table talk 
"n(\ entertaining ml.cellallY.  Subscription price, $4 a year. 

J' titutifie �mmtJu. 
DECISIONS OJ!' THE COURTS. 

United Statel!l Circuit Conrt---Northern Dbtrld oC 

Illinois. 

PATENT MACHINE FOR PRESSING AND STAMPING SHEET METAL .-REYOCA'rION 

OF PATENT.-FRANK STURGES, OLIVER H. LEE, AND WILLIAM S. POTWIN 
VB. ISAAC VAN HAGEN . 
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and 1l1ed in said cause, now, therefore, on consideration thereof, and on 
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the Lett ers Paten t of the United States ot" America., �o. 1 1 4,068, bearing 
date Apl'il 25, A. D .  1871 , and tS3ued to the said defendant Issac Van Hagell, 
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herebv, dive�ted vf all right and interest he had, under and by virtue of 
said L-etters Patent , in Bnd to the U Improvement in Machines for Punching and Stamping Metal" therein described. 

And it appearing to the Court, from admtssions of the parties made on 
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do, within sixty days from the date hereof, surrender and delIver up to the clerk 0i tbis court, the said Letters Patent N o . IU,068. And thereupon the 
said clerk shall write with ink across the face of sa!d Letters Patent the 
words " revoked, vacated. and declared nuH and void by the Circuit Court 
of the rl11 ted States of America for t.he northern district ot IllInois," and sha l l  then transmit the saId Letters Patent, so canceled, properly envel· 
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the record of the said Letters Patent. :80. 114,008, fie canceled, quashed, and 
annulled. 

And It I s  fnrther ordered tbat t!!e clerk of thIs court, after the expIratI on 
of sixty days from the date hereof, do transmit to the Secretary of the In­
terior, Washington, D. C., a certi fied copy of this decree. 

And H Is fUrther ordered, adj udged, and decreed that the said complain­
ants do recover of the defendant their eosts and disbursements in this sutt 
to be taxed. 

XOl'E.-The above dGclsion of the UnitedoStates Circuit Court appears to 
be confirmatory of the action of the Commissioner of PatentB in 11:172 in set· 
ting aside the claims of Van Hagen . 
_ Tl¥s case appears to have bcen a del!berate attempt, by a party who was  
not  the inventor, to obtain and llold a patent for  an inven tion which rtght· 
fu!1y belonged fo another. It is rare that such attempts are made, and in 
general they i gnominiously fall, as in this csse . 

The original decision of the Commissioner, giving the various facts, will 
be read with Interest , and we thercfore present it In full . 

HUNTUWTON U. YAN HAGEN.-Interference. 
(Appealj'l'o m  the BoaI'll Of E.earnilm·8·in- Chief in tho matte,. Of the inte,.fet·­

ence between the application of Frederick N. Huntington , filed June 26, 1871, 
and Letter8 Patent No. 114,068, iS8u,e(l to IIJaac Van Hagen, Aprll 25, 1871 , for 

MACllINE FOR PRESSING AND STAMPING SHEET METAL.-Dectded July 

�5, 18n . 

LEGGETT, Commis8ioner : . 

The invention in controversy id an attachment for a machine used in the 
manufacture of sheet metal covers for cans, boxes, etc o The question at 
issue Is not which party made the invention first, but which invented the 
device. There 1s no pretense that each invented the deVice independently 
of the other. Each swears posItively that he made the Invention and dis­closed It  to the other. The language of eacll is so posItive, and the detail 
of each is so minute and particular, yet so directly antagonistic, as to leave 
no doub t but one or the other of the parties has deliberately committed 
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so far as it is corroborated by other testimony. 
At. the time the invention was made, both�artieB were employed in the 
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eneral superin· 
Van Hagen claims to haye conceived the inventfon in May, lR69, and says 

that he very soon afterward explained it to his attorney. In this statement 
he is fully corroborated by his attorney, but by no one else-not even by the 
other witnesses caHed by him, elf. The attorney only testilles as to the 
ttme tpat Van Hagen consulted him, and fixes that time in the summer of 
1869. He made a record of the matter in his oooks ; but all of his books and 
records were burned in thC Cnlcago fire last October. He therefore testifit s 
only from memory. Huntington claIms to have had the Idea of his Invention as early as Apr!1 or May of 1868, and that In 1869 he explained i t  to Harding and Wright, two men who worked in the Bame shop wit.h himself. He also swears tha.t early 
In the oprlng of 1670 he took Van Hagen to a Fowler press In the shop and 
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man , the pattern ma.ker, and several other workmen in the shop tel:otify that 
they receh·ed all the1r instruction and direc tion from Huntington, llnd that Van Hagen gave no directions except in the capac t .y  of general superin· 
tendent. He told them to follow the Instructions of Huutlngton in thi8 
matter. During the whole of this time the inyention was talked of all 
through the shop a, Hunt1ngton'�. Even Van Hagen spoke of it as Hunt· 
ington's iuventlon, and adVised Frank Sturges & Co. to pay Huntington 
one hundrt d dollars, in addition to his regular salary, for making the 1m· 
provement to the Fowler press, and the money wasb.anded to Van Hagen 
to pay to Huntington . It seems that Van Haf'en never, to any member of 
the firm or to any one about the sbop, snoke of the invention as his. until 
after he had obtained a patent for i t .  Tbe only person to whom ho ever 
disclosed the fact that h. had made an Invention was his attorney. If the 
conversatton with hIS attorney bad been in the summer of 1870, instead of 
1869, then Van Hagen's claim to the patent would rest ent!rely upon hts.own 
testimony, contradicted by Hlintington, who is abundantly sustained and 
corroboratea. If the inveution was Van Hagen's, why did he not claim tt 
when it was being constructed in tbe shop, and when all the men talked of 
It  as Huntington's ? Why did he teH Mr. �turges and Mr.Potwln,members 
of the firm, that it was Huntington 's lnventton, and lnduce them to pay Hunt-
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cxplalned It to him earll In 1870'rand tnat his talk with his attOl ney agout 
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taken. He conversed with this client as one of many, and it fs DOt at all 
strange that he should be mistaken as to tho yeu. Early In 1870 Huntmg. 
ton explamed his Invention to Van Hagen. Van Hagen recognized Its value. 
and went to his attorney and represented it as h1s own. He attempted to explain It, but did not know enough about It  to  make It lntelllglble , Ior the 
attorney swears that he could not understan d it from his first explanation. 
He then waited until Huntington had tlnlshed a workIng machine, when he 
was able to comprehend It sulficlently to explain It intelligently to his at· 
to
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The deClslon of the Board Is therefore atllrmed, aBd prIOrity awarded to 
Huntington. 

• • • •  • 
COMMISSIONER'S DECISIONS, 

INTERESTING DECI SION IN RELATION TO ASSIGNMENTS OF P.lTENTS.-HOLMES 

AND SPAL'"LDING.-Rei88ue. 

(In the mattel' Of the application <if Daniel Holmes and John Spaulding, for 

rei8sue <if patent No. 19,465, llated Fe�,.uary 23, 1858. rei88uell May 13, 1862, 
No . 1 ,307, and extended February 27, 1872. Subject, CARPET BEATING 

)IAcHINE.-Decicled December 4, 1873.] 
LEGGETT, Commissioner: 

The question has been raised under nule 63, In making ug the IIle of his 
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a� the grant of the patent, and on t.he day of making appHcatton therefor-to 
wit, the 15th day Of December, 1857-they executed an assignment of the in vention to Holmes, and requested that the patent be l�sued to him, which 
was done. Tbe question is whether that assignment conveyed the extend­ed tcrm of the patent, which ha. recently been obtaineol. If It dtd, then �l�i:. �g��cil�ir�?s
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joined. 
The Sur rem,. Court of the United States, in  NichollJon Pavement Company 
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parties to tt. .. * * There is no arthlcial rule in construing a contt'act, and etfect. If pOSSible, is to be given to every part of it, In order to ascer· 
taln the meaning of the parties to i t . "  

A. deed aSSIgning in tprms a l l  one's right, ti tle, and interest in a patent, it is well settled, does not convey the eXlcnded term. It must be expressly 
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in the extended term may be conveyed before the extension has been grant· ed, (R. R. Co. vs. TrtmJJle, lU Wal1ace, 367,) and probably also before the 
grant of the patent. 

I know of no case tn which the mere assignment of the invention or im­
provement�, either before or after the graut 01 th� patent, has been held to 
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The patents tad been granted, an�the words In the granting clauses, after conveying the pateots, expressly convejed al1 future Interests In them w
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t�;:�I;'!:'i�Ybft�· the aSSignment In this me : " And whereas Dan1el Holmes aforesald has &greed to purch&.se from us all the right, title, and Interest which we have or may bave In and to the sold Letters Patent to be granted theret.:;r, and has paid to UO, etc. 
" Now, therefore, this indenture witnessf:>th taat for and in conSideration 

of the said sum to us paid we bave assigned and transferred, and do hereby 
aSSign and transfer to the said Daniel Holmes, tbe fnll and exclusive rlgll t to al1 tbe Improvements made by us, as tully set forth and deSCribed In the 
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Taking this whole deed together, in accordance with the rule stated by 

the Supreme Court, above referred to, so as to give pft°ect, tf p08�lble , to 
every part of it ,  I think it qntt,e clear that there is no Intention eXhibited 
to convey, and therefore that there was no conveyance of. the extended 
term. The only words which, without qual1fica.tion, mIght clearly indicate 
such an intention are the fo11owing fn the recital : . . Anel whereas Daniel 
Holmes aforesaid has agreed to put'chaNe from us a11 the right ,  titl e ,  and in· 
terest which we have or may have in and to the �Ja id inl:ention, and In and to 
the said Letters Patent to be granted therefor." 

Then f�llows the granting clause. conveying , .  a]] the irnpl'ovementft made 
�bt�'h�: f�!lt��� �:f�n�ntt�::f��l:�d in the specification ,  preparatory to 

Were t�is a]], the effect of the tnstrument might, perhaps. be a matter of 
doubt : but then follows what was evidently intended as the lwbendzun-
:��

a
l:e���gf��ad��:;� ��d��t�:RP[gE:����s:�i�t;gnh�rd!h:s g���I���e;r�� 

"patent " merely. This lhnitation of his illterest ts apparently in  confltct 
with the language of the recital j but it may be harmonizcd wtth that Jan-
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made. Elthf'r that must. be done or the habend u m,  must be ignored, whwh must be contrary to both Jaw and reason . 
I think Harris or hls assi 'nee has an interest in the cxtcnucd teI'll, and 

should join in this application fol' reissue. 

Value of Patents, 
AND HOW TO OBTAIN THEM. 

Practical Hints to Invontors, 
ROBABL Y no inVeStIUent of a small sum of Ulouey brings a 
greater return than the expense incurred in obtaining a patent 
even when the invention Is but a small Olle .  Larger inventions 
are found to pay correspondingly well. The names of Blanchard" 
Morse, Bigelow, Colt, Ericsson, Howe, �lcCormick. Hoe, and 
others, who have amassed fmmense fortunes from thcil' inven · 
tions, are well known. And there are thousands of others wllo, 
have realized la.rge sums from their patents. 
More than FIFTY TUOUSAND invento i s  have availed themselves 

of the sen·lces of I\!UNN &0 Co. during the T WE�TY-S[X years 
they have acted as solicitors and Publishers of the SCIEl' TIFIC  AMERICAN 

They stand at the head in this class of busfncEs i and lhc- ir large corps 
of assistants, mostly selected from the ranks of  tbc Patent etEee : n\ ('11 ea 
pable of rendering tbe best service to the i n " f'n t or . f u m  the cxpericnce 
pracUcally obtained whl!e examiners In the Patent Office : enables �lr N N  & 
Co. to do everything appertaining to patents BETTER and CHEAPER thun 
any other rel!able agency. 

HOW TO�· 
ThIS Is the closing Inquiry In , �- . nearly every lettcr,dGscrlbing 

OB T A I N  i ii  some Invention which comes 
_ to this office .  A po8itive an-

swer can only be had by presenting a complete application for a patent to 
the Commissioner of Patents . An appl!catlon consists of a Model, Draw­
ing. PetltfoD ,  Oath, and full Specificatton . Various cfiic'ial rulcs and for. 
malities must also be observed. The efforts of the inventor to do all thIS 
business himself are generally without success . After great perplexi ty and 
delay, he Is usual1y glad to seek the aId of persons experienccd in patent 
business, and have all the work done over again .  The best plan Js to soltci t 
proper advtce at the beglnntng. If the parties consulted are honorable meu, 
the inventor may safely confide his Ideas to them, they will advisc whether 
the Improvement Is probably patentable, and will give him all the directions 
needful to protect hIs rights. 

Do"W Can I Best Secure lOy Invention 1 
This 1s an 1nquiry which one inventor naturally asks another, who hus had 

some experience in obtaInIng patents . Bls answer generally is as follows­
and correct : Construct a neat model, not over a foot in any dimension-smaller if pos. 
sible-and send by express, prepaid. addressed to Mt:NN &0 Co. ,:>1 Park How 
New York, together with a description of its operation and merits. O n  re. 
ceipt thereof, they will examine the Invention carefully, aLd advise you as 
t.o 1U t'Ul.tentabt11ty. free of chs,rge. Or. !f Yf)U have not. time.. 01' the IDt'.M.r.s 
a.t hand, to construct a model, make a.s good a pen and ink sketch of the 
Improvement as possible and send by mall. An answer as to the prospect 
of a �atent w1l1 be received, usual1y. by return of mail. It ts sometlmes 
best to nave a searcb madc at the Patent Olfice. Such a measure often saves 
the cost of an appl!catlon for a patent. 

PrelllnlnarJ' Examination. 

In order to have such search, maKe OUt a wrttten descrtptIon of the luvcn ­
tion, in your own wordS, and a. pencll, or pen and ink, sketch. Send thes& 
with the fee of $5, by mall, addre.ood to MU"N & Co., 87 Park How, and in 
due time you will receIve an acknowledgment thereof, fol1owed by a writ 
ten report In regard to the patentability of your Improvement. This special 
search is made with great care, among the models and patents at Washing. 
ton, to ascertain whether the Improvement presented Is patentable. 

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

appltcatlons for themselves, or through other agents. Terms moderate . 
Address MUNN &0 Co., stating particulars. 

Caveal •• 
Persons desiring to IIle a caveat can have the papcrs prepared In the short. 

est time, by sending " sketch and description of the Invention. The Govern 
ment fee for a caveat Is $10. A pamphlet of advice regarding appltcatlons 
for patents and caveats Is furnished gratis, on appltcatlon by mall. Address 
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Copies or Patents. 
Persons desIring any patent Issued from 1036 to November 26, 1867, can b e  

snpplled with otllclal copies a t  a reasonahle cost, the price depen(lng upon 
the extent of drawings and length 01 specification. 

Any patent Issued slllce November 27, 1867, at which time the P�tent Otllce 
commenced printing the drawings and speCifications, may be ha<1 by remit ­
ting to this 01ll.ce $1. 
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for $1. 
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& Co., Pntent Solldt�rs, 37 Park Uow, New York cIty. 
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for pamphlets of Instruction and advice 
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Improved Ash Sifter. 
Levi Marsh, South Adams, Mass.-Tbls Invention I. an Improved ash 

sifter 80 constructed that the coal may be sifted wltliout the elcape of the 
ftne ashel through the room. The box Is provIded wIth a close cover 
s upported npon legs , so that an ashpall may be placed beneath to re ceive 
the aohes, which are allowed to escape through a bole I n  t he b o ttom by 
drawing out a slide. In one end of the box Is a Ipout through which the 
coal may be allowed to escape by drawing up another slide. In u sing the 
sifter, the ashes and coal to b e  sifte d are poured Into a sieve within the 
box, and the handle of a shaking rod I s  moved back and forth quickly. 
When the a8hes have been all shaken out. the rod I. turned Slightly, caus· 
ing the forward end of tbe sieve to drop, so that a fastening 01 a door comes 
In contact with the Inner end of the spout. The doer thus becomes nn· 
faotened ,  allowing the coal to escape through the spout Into the recepta· 
cle placed beneath. A. soon as the coal has been discharged, the slide is 
lnoerted, and the sifter allowed to stand until the ashes have all ,ettled. 
The slide I s  tben withdrawn and tbe ashes allowed to escape into tbe reo 
ceptacle placed beneath the sifter. The (loor I s  then refastened, and the 
sifter Is again ready for use . 

Improved Hemmer for Sewing Machin es. 

WUUam Lee Apthorp, Tallahassee, Fla .-This Invention consists of a 
hem· turning scroll for the edge of the cloth, permanently attached to the 
ends of a piece of wire, which constitute. the frame by which said scroll 
I s  supported Bnd attached t o  the machine . On this a scroll guide for tile 
fold of the cloth Is fixed so as to slide tQward and from the edge · turnlng 
scroll to suit the width of l1em re quire d. 

Improved Method of Bnrulnll' Brick. 
Tobias BllIesbach , Kearney Junction , Xeb .-Thl s invention Is a method 

of bnrnlng layers of brIcks In a kiln by plastering np successive portions 
of the sides of the kiln, beginning at tile bott o m ,  and continuing It  at  In· 
tervals toward the top al the burning advances. If the kiln I s  continued 
to a considerable length, tile burning of one part will be completed, the 
bricks removed, and a new kUn commenced wbile a.nother part is betng 
finished, thus making the operatton continuous. 

Improved Adj u stable Scaftold. 
John DUlon, -t2.t Fourth avenue, New York city.-The t w o  parts of the 

extenSion truss arc hinged together near the top so as to fold up and be 
easily detachable, as necessary In the application of the parts . The tops 
of the halves arc united by lat erally connecting boards and a hinged 
board, which ftt8 over the recess formed at the a dj o i ni ng top ends of the 
parts.  The rece's is lined with metal p lates, and serves t o  hold a vertical 
cross board, passed through the same, which projects at both sides '.>f the 
tross, and supports tbe boards connecting with the next Iruss. StroD g 
bolts are Inserted through the top boardi for retaining the longltndlnal 
pieces, 011 which the framework or platferm connecting the trusses is lsfd. 
The front and rear parts are Incltned toward each o ther, so &s to brace the 
top, and both parts may be extended to and adj llsted at dlll'erent hlghts. 
When the truss Is folded up,  the boards connecting the trusses may be se· 
cnred between Hie steps of the front part, serving thereby 8 8  support for 
paint pots and other implements.  In similar manner, either half may be 
used as a suspended platform for painters, for painting the outside of 
houses, while the detached fro'l-t part may be applied as an extension lad' 
der . In Its common form It  I s  also used a s  a ste1> ladder. 

Improved Guano and Seed Distribnter. 

James H. Boyd, Plain, S. C .-A tubular plow stock extends downward 
from the beam In the ordinary way. I:!ald beam Is mounted on a wheel and 
carries a hopper for the seed, said hopper being monnted In front of the 
handles,  and sulllclently above the beam to admit the shaking and distrlb · 
utlng shoe under I t .  This 8hae 18 arranged to discharge Into the ' tock at 
the top, and Is actuated by a rattle staff and pins on the side of the wheel . 
The fnrrow can be made any required depth , so that cotton seed may be 
planted In the furrow above the fertilizers deposited at the bottoms . 

Improved Clock Escapement. 
Aloys Platt, Xew York clty.-There I ;  .. .  prln g ·pressed swinging bar tha t 

engage8 the scape wheels, provi ded with " side stud, operated by an arm 
which disengages a pallet for the scape w ileels. Thg bar which carries 
the arm Is pivoted to the frame connected to the pendulum through a 8lot, 
and carries a pallet at Its loweT end, which receives tbe Impulse of the es· 
capement wheel , and transmit s  I t  t o  the pendulum. Immediately after 
the pallet has received the Impulse of the scape wheel, the latter Is arrest· 
ed by the ftrst panet, and the pendulum bar swlDgs back to the right, the 
pallet passing over the teeth of the wheel, which are held while the wheel 
stands, so that they do not cr088 the path of the palle t .  The arm has a pin, 
going through a vertical slot In the bar, to bold It at  the rigbt position for 
strikIng the stud, and limiting Its rise when It e8capes from said stud. 
wblch It does by swinging upward, the point being thrown up by the I n ·  
cllned face of t h e  s t u d  upon w h i c h  It strikes . T h e  hlght at whIch t h e  point 
of the arm will strike the stud and from whIch It will escape to regulate 
the action may be vari e d .  

Im proved Cultivator Plow. 

William Bagnall , Otsego , Ohlo .-To the foot, a little i n  t h e  rear of Its 
middle pOint, 18 secnred, or upon it i s  formed, the lower end of the for· 
ward standord, the upper end of which Is secured to the beam . In the up· 
per side of the forward part of the foot Is  formed a shoulder for the for· 
ward end of the plow plate to abut against . From the .houlder the up· 
per side of the foot curves slightly upward, said curve being continued 
upon the lower part of the standard to form a seat for a .maller or weed · 
cutting plow. The standard Is made with an oll'set to form a 8eat for the 
upper part of the larger or dirt· throwing plo w, the lower end of said plow 
IIttlng and resting against the shoulder of the foot. The plows are se· 
cnred to their seat! upon standards.  One plow Is thus low, so as to pass 
beneath the soil, cottlng off the weeds and grass, but leaving the surface 
of the gronnd almost entirely undisturbed, and throwing no soli arannd 
the plants. The other plow, from the greater hlll'ht of Its rear end and the 
greater lIare o f  Its wings, throws the soli around the plants. By this con · 
.tructlon, the plows being made Wide, a single plow is enabled to do the 
work of two or more small plows. 

I mproved Locomotive Smoke Stack. 

John V. BIshop, Atlanta, Ga.-The ordinary f�nnel·shaped stack Is reo 
enforced In the upper portton with a lining to sustain the wear of the hard 
particles of coal which are prOjected against It In being dellected from the 
direct escape.  It Is made removable. The cover has the ordinary short 
discharge tube extending below to conduct the smoke from the Interior to 
the holes in Its sldes,wlth which are arranged short tubes to receive the cln. 
ders Doundlng off from the top of the stack tow8rd the discharge pass. 
&geo. 8nd prevent Zhem from being carried through the holes with the cur. 
rents of omoke and steam. By this means the h oles may be made much 
larger than they otherwls' could be, and the escape of the cinders I s  pre· 
nnte d .  In the space between the top and the upper end of p ipe are ver. 
tical curvel! tangential plates for Imparting a spiral motion to the escap. 
Ing vapors, which tends to Increase the dratt by preventing them from be . 
Ing thrown directly against the wall of the stack, by whloh they are ab. 
ruptly stopped. 

I mproved Railway Joint Stlmmer. 
Horace Harding, Tuscaloosa, Ala.-This I nl'entlon relate8 to means 

whereby the ralls may be held down securely at the end., and consists In 
IL bar held to the tie that su pports rall j olnt,parallel to the rail and at same 
distance from It. It Is cheap , easlly applied, and thoroughly effective for 
the purpose Intended. 

Improved Fiber Dlslntell'ratol·. 
A. Berthet and P .  Laberle, New Orleans,L ••  -Thls lnventlon conslsto of a 

platform having two horizontal roller., arranged one obliquely above the 
other and e ach carrying upon Its Inrface obllqne sectional blades.  A dou. 
ble grooved wheel of perpendicular axis presents Its periphery close to the 
point of contact of the wheels at eaCh end. A belt paSSing aronnd both 
wheels has Intermediate replatlng pnlleys. The plant Is fed Into the 
grO&V8 and held by the band, then drawn by the rOller blade., and dually 
dropped on the side of the wheel opposite the feeder. 

J dtutifit �lUmtaU. 
Improved Stull Rell'ulator for Paper Machiue •• 

DaVid Hamel, Holyoke, Mass.-Thls lnvention c"nslsts of a tank, a 1I0at , 
and valves or gates, 80 contrived that, by passing the stuff of which paper 
18 made through It, as said 8tulf goes from the main holding tank or reser· 
voir to the moving 8creen upon which It Is sprea d for forming It Into 
sheeto, tbe 1I0w will be regulated according to the proportion of pulp to 
water, so that the sbeet. will  b e  uniform In thickness throughont their 
length. As the stream thrown by the pump Is constantly the same , the va · 
riatlons ln the hlght of the 1I00t are caused by the varIations In the thick· 
ness Qr consistency of the stu1f; and said doat be tng connected to the valves 
the latter self.actlngly regulates the quantity spread upon the screen with 
great unifo rmity. They are used to shut off all the 1I0w to the apron, and 
cause I t  all to go back to the tank, orto shut olf the retnrn to t h e  tank en· 
tlrely and cause It  all  to 1I0w to the apron. }'or allowing the stuff to fiow 
both ways, they are adjusted o n  the half stroke. 

Improved A atomatlc Lnbricator for Car Axle Journals. 

Joseph G. Johnson, Elkton, Md.-This Invention consists I n  an open ond· 
ed otIer frame arranged to sUde and be supported on shelves I n  axle box 
and over an 011 reservoir forming !lart of axle box. The oller can thns be 
examined &nn supplied easily wIth wick without removing the reservoir. 

Improved A utomatic Water Meter. 

Francisco De Paula Bellldo, New York clty.-The body of the meter Is 
divided Into two compartments,  the upper being the smaller. The water 
enters the latter division ; and to the valve plug of the pipe is connected a 
faucet, the handle of which communicate. with a fto.t. By this construc· 
tion,as the water rises In the chamber, l t  raises the tloat, and thIs closes tile 
faucet, stopping the inflow o r  water. A flne wire gauze screen shuti oft· a 
part of the chamber, ln the bottom of which Is formed the discharge orl· 
ftce through which the liquId escapes from the chamber and ftows lnto the 
lower compartment. The bncket that receives the water has Its ends made 
In the form of Isosceles triangles, with the thIrd sides longer than the 
otllers. The sIde edges of tbe b ottom plate of  the bucket are bent upward 
a little, and to the Quter sides of the ftanges thus formed are attached 
small 

"
boxe. Into which water Is admitted from the bucket through slots . 

The bucket Is dlvldedlnto two compartmellts, and to the hottom ls attached 
a shaft, the ends of which worK I n  bearings In the lower ends of bars . The 
bucket Is prQvtdcd with supports ; 80 that when either compartment is 
turned downward, the bucket ",III remain in that position untll the upper 
compartment has been ftlled with water, the weIght of which will tilt the 
bu�ket and discharge the said water into the compartment. By suitable 
construction, by adjusting the set screws,  the amount of water required to 
tilt the bucket m.y be regulated with the greatest accuracy . The Intlow 
of water into the boxes insures the prompt ,HUng of the buc k e t  when the 
exact amount of water has been received .  To one end of the bucket, a 
little at one side of Its pivoting pOint, 10 pivoted the lower end of a con· 
necting rou, the upper end of which I s  connected with the operating 
mecllanlsm of an ordinary register, at tached so that It can be conveniently 
seen ; and It I s  covered with a case, so that it  cannot b e  tampered wtth. 
By this arrangement each movement o f  the bucket ,  and, coDscquentJy. the 
exact amount of water passing through the metrr, wHl be accurately mea­
sured and registered. When the water In the lower cham oer bas reached 
the depth for which a 1I0at therein has been adjusted, the said 1I0at rises, 
which forces the plug Into a connecting pipe, preventIng the 1I0w of any 
more water from Ihe upper Into the lower ohamber nn tl! the wat,er has 
been dra wn out of the latter. 

Iin proved Pantal oons tstretcher. 

John .o .  Ryan ,  New Thrk clty . -Thls l:lVention has for Its object to lur· 
nlsh a device for stretching pantaloond to remove the bagging a t  the 
knee. and the wrinkles In the other parts caused 'by wear, so that the 
pantaloons may be made perfectly smooth . There are two rods, of a 
length about equal to the length of the legs of the pant aloons to be ope · 
rated npon, the npper ends of which are secured to the ends of two 
lower arms of a three· armed block . Spring rings are passed through slots 
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Improved Churn. 

George G. Buchanan, Cotton Plant, Miss . -The opper e n d  of the nasher 
shaft Is secured t o  the lower end of a short metallic tub. , Into the upper 
end of whIch I s  detachably secured a metallic shaft wblch revolves In bear. 
Ings ln a cross bar attached to the middle horizontal bars o f  the. cburn 
frame. The shaft is support ed by a collar which rests upon the upper side 
of the bar. The upper end of the shaft rev olves In bearings. A small 
gear wheel Is attached to thl. part of th e shaft, and engages with a large 
gear wheel, to which is  attached a horizontal shaft which is rotated by a. 
ha.nd crank attached to a cross bar secured to the frame, and to its outer 
end Is secured the crank by means of which the apparatns ls operated. 

Improved Sash Fastener. 

Orvellas H. Gilbert, Darien ,  Wis .-The lock consists 01 an Inner and an 
outer plate , which Inclose the operating parts, the bolt being shot through 
openings In the front aud back edges. A spring' is confined between the 
platos of the lock, the outer end of which enters a slot In the bolt . The 
Illlger piece I ;  pivoted In the lock . Its long ann extends througb tbe edge, 
and its short arm enters a recess in the lower edge of the bol t.  A spring 
pa.wl en ters a reces8 in the bolt and prevent8 its back motion . "' hen th� 
sash Is locked, the bolt Is shot Into a reces, of the casing, In whicb poslU on 
it wlll remain until the pawl i8  raised out of the recess. To rai se the pawJ . 
a key Is used, so that the bolt can be withdrawn by a down pressure on the 

long arm of the flnger piece.  When the bolt Is withdrawn, the sash may 
be raised to any reces8 in the caslng which will  receive tbe bol t .  Any up­
per recess will be so constructed tha t the bolt will not throw a full slrok •. 
and consequently will not lock, a s  it  Is unnece8sary to lock the s8sh, ex · 
cept when it is down or very near down_ It may be locked so as to leave 
an opening to admit air but eXClude burglars. 

Improved Fire Escape for Safe. 

Charles )lorgau , Philadelphia, PR . ,  assignor to him8elf and Frank .Man ­
ning. of same placc.-Thls Invention Is a device bv means of Which a safe 
may be automatically made t o  descend into a well upon the breaking ont 
of a fire In any store of the bull ding . The safe Is placed between two or 
more guIde posts be tween which It slides up and down, which posts lead 
down through the varIous storie' of the building to a well In the ground 
below all draft . To the sides of the posts In the story where the safe I. to 
be located,  are attached ratchet barf\.  anu to t h e  sides of the safe are piv­
oteel 'pring pawl. In such posItions that their engaging ends may take hold 
of the teeth of the ntchet bars one! support the safe. Spring hammers are 
attached t o  the sides of the 8afe in su{�h p08itl o n s  tbat when released they 
may strike against the free ends o f  the pawls and withdra w their engaging 
ends from the ratch et bars. Lever catehes are also arranged In connection 
with buttous, which mar be turneu down upon them and thus prevent the 
hammers from beiny acctdeH.tally release(l. Connectcd with tb(" catch le ­
vers 18 a yoke to whlch Is attached a cord, which passes o,er guide pulleys 
attached to the ceiling, and pa�8e8 through. the various s tories of the build· 
ing to the lower one, where its end is secured. If, DOW, a fire should break 
out In any story through which the corel passes,  the said cord will be 
quickly burned otr, releasing the catches and hammers which strike t h e  

pawls, withdrawing t h e  engaging e n d s  of said p a w l s  from t h e  ratchet bars, 
and allowing the safe to drop. The saf e may b e  provided w i th a fire bri rk. 
cover which, when tHe safe has dropped to a place beneath the draft,  will  
pro tect i t  from any fire even should the said safe be made of wood. 

Improved "'hank Laster. 
WHUam Hamilton Hanna, Chico. Ca.1.-Thts inventioll consists of a p a i r  

of nipper j a w s ,  a screw- threaded shank , nut -hearing p i e c e ,  a n d  a strap,  all  
so combined and arranged that, the bearing piece being placed against the 
sides of the Jast, the jaws engaged with the edge o f  the upper, and the 
strap wound partly round the shank and fasteued a t  the center ot the heel 
or thereabout, the sbank of the upper can be stretched up very powerfully 
to the last by tnrnlng the n u t . The nut has a crank for the purpose, and 
the jaws can be shllted along the upper, and from side to side readily to 

stretch tne upper In all parI s without disconnecting the strap from the 

Improved Testinll' Plug. 

in tbe lower part of the rods , several slots belnJr formed in said rous,  so last . 
that the ring' may be adjusted according to the length of the legs of the 
pantaloons. The rings are held in place by spring catche" similar t) the 
spring catch of an umbrella runner. In the upper arm of the three-armed 

John Allin, Phlladelphla, Pa . -The obj ect of this Invention Is t o  furnIsh 
to coopers and others &n�improved plug for testing barrels and other a f r ­
tight cooper work or package . ,  by which the com pressed a i r  I s  automatic· 
ally retained In the barrels,  leaving both hands of the operator free to 
handle the barrel, examine It closely, Rnd stop the leaks without allowing 
the air to escape.  The invention consists of a coulcal tester, with a cen­
tral hole prl'vlded with a check valv e ,  by whIch the air remains com · 
pressed In the barrel until all the leal<s are plugged. The valve seat i s  
8crewed to t h e  e n d  of t h e  plug,and admits t h e  free passage of the air t o  
t h e  barrel . T h e  blowing of the a i r  Into t h e  barrel is rendered less fa· 
tlgulng by the Immediate clvslng of the vall'e . 

blocl.:" Is formed a. screw hole to receive the screw, which is made with a 
cross head for convenience In operating I t ,  and the upper end of Which 10 
.wl�elled to a nut wh ich receives the lower end of a rod, which carries an 
open 8prlng ring, whtch Is made of B uch a 81ze as to lit the waist of the 
pantaloons. The rings are designed to be c overed with cloth, so that the 
bottoms of the pantaloon legs and the wai stband may be conveniently 
pinned to them ; t h en ,  by turning out the swiveled screw, the pantaloons 
may be stretch ed. 

Improved Loom Shuttle. 
Nathan D . Chapman, Rolltngsford, N. H., assfgnor to llinll:lelf Bnd Hora­

tio H. Warre", of same plac e . -Thls lnventlon relates to split shuttle spin. 
dies ; and I t  consists ot a twist of about half a turn I n  the two parts to the 
left near the poin t ,  by which til e pressure of tb e  cap on said parts along 
the middle portton swells them ont at the twist, so as t o  bind the cap at 
the oolnt to effectually prevent I t  trom being thrown off by the sbocks to 
wblch I t  I .  subject In tbe loom. When thc poInt of the cap bas been woven 
off, tne reaction of the two parts of the spindle along the middle Is suf· 
flclent to hold the remaining portion . 

Improved A pparatus tor B u rulug H yd rocul·bon �. 
Charles H. Cushing, Tidioute, Pa.-A heavy circular Iron pan has a raised 

outer rim ,  and a less raised Inner rlm,around a small central orifice through 
which the steam or alr blast Is admitted from a suitable conduit pipe . The 
011 or o ther fluId Is admitted through a n  orlflce In the outer rim, and Its 
supply regulated by means of a stopcock of the oj]  conducting pipe. The 
011 wlll llow from the orlflce over the pan and ftll the same to the hlght of 
the Inner rim ov�r which the surplus will 1I0w , to be thence carried up by 
tb e steam or air blast coming through the orlftce . The ftuld Is thereby di. 
vlded Into line particles and tbrown, lntermlxed with steam or air, agaInst 
the top and bottom of the bol1er, ready for almost Instantaneous combus. 
tlon . 

Combined Carpet Ball' Looper and B ntton Hole Cutter. 

George W. Morris and Wl1l1am Lenhart, Corry, Pa.-Thls Invention reo 
lates to the m anuracture of rag carpets, clothing, etc . ,  and consists of a 
device for looping the strips of rags together In the process of preparing 
the rags for the loom , and for cutting button holes. The knife Is pOinted 
and double edged at the top, and an adjusting bar Is  jointed thereto near 
the upper end. An arm 18 attach ed t o  and extends laterally from the blade, 
curved to correspond with the arc of a Circle, and baving a series of holes 
therein. By a pin which enters these holes, the bar may be adj usted and 
conllned near to or at a distance from the blade . The operator (wlth a 
strip of rag in each hand) lap" the end of tbe left hand rag over the end of 
the right hand rog, and then forces the looper through the m .  He n ext puts 
the back end of the nnder or right hand rag through the eye . The rags are 
then detached from the looper with the left hand, and with the right hand 
he pulls the end of the under or right hand rag through t b e  slits made, 
Which completes the operation . 

Improved Beer anll Ale Fauce t. 
John Deasey, Fall River, Mas8 . -A tube has a screw thread on one end to 

screw Into the tap hole In the barrel, and also a packing cap on the other 
end, and a cock a ttacbed to one side near the end having the cap . A wood· 
en rod In said tube extends from the Inner end through the cap . A collar 
on this rod bears against a ring of packing to prevent leaking a t  the hole In 
the cap. A spring Inside of the tube bears against tLe Inner end of the col· 
lar to pres. It against t h e  packing. To apply this faucet, the plug with 
which the tap hole I s  closed Is llrst driven by a ro d and hammer about as 
far as It can be without letting the beer escape. The fancet ls then screwed 
In np to the plog, and the plag l s  driven entirely In by a blow on the pro· 
jectlon of the rod, and the faucet I s  screwed up tigh t .  

Improved Manufactnre 01 Sulphuric Acid. 
Joseph Saunders, Brooklyn, N. Y.-Thls Invention consists of hollow 

glass baUs, of about 6 Inches diameter. for snlphurlc acid condensing 
towers, known aa " Gay-Lu8a&C'B towers," to be used tn substltution of 
the coke, earthen baU., and o Lber llke substances, wblch are objectionable, 
because they become disintegrated and crombIe to plee.,8 ln a sbort tIme, 
whereas glass ,. lI)dcitroetible by the acid; 

Impl'oved Ha.p for Bntter Tnbs. etc. 

Henry C. Carter, New York city.-The ord1nary fastenings of hasps con­
sist of a stick or wire pa.ssed through 0. tlxed staple,  and such fastening!] , 
In the process of tr8n�portfltton, become unlOCked. This improvement Is 
claimed to overcome this dllllculty, as the weight of the metal In tne staple 
below the pivot constan tly tends to keep the staple In the locked position . 
As a fnrther security agalnet the unlocking of the hasp. the plate of the 
latter Is  made with a slight convexltv, so that I t  will form a spring, and 
thus ten d to press outward against the contiguous surface of tbe staple, 
ano preven t  th e latter from displacement.  The hasp plate has also a Slight 
recess, and the lower extremity o f  the pivoted staple has a projection wblch 
falls Into the depression when the staple Is turned into the locked ;>osltlon . 

Improved Car Coupling. 
William A. Cochran , Flat Rock, Ind.,  assignor to himself and James T .  

Burch, same place. -The coupling pins are pivoted I n  mortises I n  the dra,, · 
heads so that they can turn to a pooltlon parallel with the latter, but hang 
vertically when I n  their normal position . The link Is of the common old·  
fashioned kind, and passes Into the drawheads I n  recesses, whiCh arc at 
right angles with the mortises, but also parallel with the drawbeads. Th e 
draft of the link Is on the pivots and agaln8t the ends of the mortises. A 
block, of either wood or metal, l s  made to ftt Into the mortises, and to 1111 
the .pace between the pin and the end of the morttse and hold th e pin I n  a 
vertical position . A n'ltch In the block, which receives �he end of the link 
serves to hold the link I n  a horizontal pOSition In the drawhead, which is 
a t  rest,  80 that it win readily enter the approach ing drawhead. In coup 
ling.  the end of the link strikeR the 1008e pin,  and pushes It back to nearly 
a horizontal posltton, when tt drops into the ltnk hy its own grn vlt:r, � n d  

the cars are coupled. 
Improved Billiarli Tab .. '. 

Samuel H. Waldie, Belmont, TeX.-The object of this Invention Is to con · 

struct a billiard tabl e,  In combination with a .Jenny Lind table, so tbat 
e1£.ller game may be played thereon , to the great convenience of partif's In  
smaller places, wlthont addltlonol expense.  It consists In provi ding thp. 

btlliard tables
' 

with a false bar a t  one end, which covers the apertures for 

the baIJ8 used i n  the so called Jenny Lind table,  whtch bar can be taken uI' 

and arranged a s  the head board , having t h e  requiSite  numbers painted on 
the under SIde. 

Improved Combined Picture Frame nnd Exhibiter. 

Benjamin Anyan, Fltchvllle, Ohlo . -The object of this I n vention I. t o  con · 
struct a ptcture frame In such a manner that a �er1es of pictur(s may be 
combined and exhibited con secutively therein ,  to Oe used as 8 cbeap and 
convenient method of framing lithographs, photographs, etc., which com 
blnes the advantages of a picture frame with a photograph album or other 
collection . The invention consists i n  provid ing the back of the frame 
with brackets, between which rollers are supported, o n  which the pictures 
mounted and stitched In t� shape of a long strip, are rolled up and carrIed 
by suitable guide rollers along the glass of the frame for exhlbtUon, uy 
turning the cranks of the picture rollers. 

I mproved Railroad Switch. 
Charles W. Spayd, Wllkeebarre, Pa. -In this case, the lantern-carrying 

rod, which Is arranged between two parallel rods or bars that form the 
switch lever and revolve. on Its own aXiS, has an ann or linger for bolding 
It In a position to exhibit the sIgnal. The Signal can n o t  be displayed If the 
switch ralls are not In proper pOSition, which tends to prevent accident •. 
The Invention also c6nslsts In the use of a locking key with the two· part 
switch lever for locking It in the vertical or Incllned position and prevent. 

Ill!' ,,,tailon of the signal rod except when the lever Is  moved. 
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Cheapest Maple Sugar & A/!:'l Steam Boiler, 
100 Sizes. Clrcolars free . H . G . Buliley, Cleveland, O. 

Engines for Sale Cheap-Three 8x12 hori­
zontal stationary ; one 12x18 ; one 5x8. Also, one second 
hand 7 and 8 ft. Planers ; 2-8 ft. 20 In. swing Engine 
Lathes ; 1-8 ft . 1 5 1n .  hand. Enquire at D. Frisbie & Co., 
New Haven, Conn . 

A first class Exhibition Stereopticon for 
Sale, cheap. Address Box 755, Middletown, Conn . 

For the best Small Portable Engine in mar­
ket, address Peter Walrath, Chittenango, N. Y. 

50 to 75 H.P. Engine (new or second hand) 
wanted for saw mill In Michigan. Send descr!ptlon and 
price to Lane M '1'g. Co., Montpelier, Vt. 

. 

To M.achinists-Estimates wanted for sue­
claltles In quantIties. Light work. Apply at once to 
Geo. Kreischer, 58 Goerek St., New York. 

Manufacturers who are inclined to deliver 
some Machines of the newest I nventions for making 
Cut Nails, Mac. Nafls, Pointes de Pal ls.  etc.,  are re­
quested to send Pictures and Prices to Mes.rs. Thomas 
Regout & Co. , Nail Manufactorers, Maestrlcht, Holland. 

Iron Planer-A filecond Hand 7 or 8 ft. Iron 
Planer wanted. Address H. GllIett, Lake City, Minn . 

Mechanic, Foreman Wanted-A very good 
Intelligent Machinist,  one who onderstands all about 
Engine and other MaChinery, and about Agricultural 
Implements, and ought to know all about tbe Foundry . 
Must give the best of reference . wm pay a good salary 
to the right man. A1dress, Immediately, Wiese, Straub 
& Co.,  Pittsburgh, Pa . 

Wanted-Manufacturers of Bucket and Tub 
Machluery to scnd price list and cuts of machines to 
L. X. White. Longmont, Colorado Territory. 

Builders of Steam Shovels or Excavators, 
please send circulars to Hydraulic Press Ilrlck Co., St. 
Lou1s, Mo . 

Brown's Coalyard Quarry & Contractors' Ap­
, .. ratus for hoisting and conve)'lngmatertal by l ron cabre .  
W.D.Andrews & Bro. 414 Water st.N. Y. 

"fVanted more Partners in U. S. and Canada. 
I WIll guarantee 100 per cent net profit, firs t year, on the 
money furnished, Best. reference 'glven and requlred. 
W. T .  Bunnell, ottawa, Canada. 

Wanted-Manufacturer for a V\" ater Meter 
on royalty. First cost, ,6. Durable ; n o  water can pass 
without registry-perfect. To be seen In operation. 
Rare chance. Address G. C. Morris, Syracuse, N. Y. 

Partner Wanted,with Capital, in t'he Whole­
aale Manufacture of Furniture In the best town In the 
West-terminus o f  Seven R.llroads, connecting with .. II 
parts of Kansas, Nebraska, Colorado, New Mexico, 
Texas, Missouri and Iowa. Business of One Hundred 
Thousand Dollars alreadr established, and Amount of 
Sales only limited to manufacturing facilities. Walnut 
Lumber abundant at ,35 per M. Address Lock Box 
109, Atchlson, Kas. 

'Vanted-2d hand Portable Engine, 3 to 6 
H. P. Send description to Box 6, Stamford,Del. Co.,N. Y. 
A first class Turbine Wheel for Sale or Exchange. 

For New Years. Price only three dollars. 
The Tom Thumb Electric Telegraph. A compact work­
Ing telegraph apparatus, for sending messages, making 
magnets, the electric ligh t ,  giving alarms, and various 
other purposes . Can be put In operation by any lad. 
Includes battery, key and wires . Neatly packed and 
sent to al1 parts of the world on receipt of price. F. C. 
Beach & Co., 260 Broadway, cor. Warren St., New York. 

Wanted, Agents in Foreign Countries, to sell 
my Bolt Forging MachInes. J.  R. Abbe,Manchester,N.H. 

Rue's " Little Giant" Injectors, Cheapest 
and Best Boller Feeder In the market. W .  L. Chase & 
Co. , 93, 95, 97 Liberty Street, :!iO ew York . 

Flour, Feed, Paint, Ink, and all other kinds 
of Mills . Ross Bro's. Wllllamsburgh, N. Y. 

Steam Boiler and Pipe Covering-Economy, 
Safety, and Durability. Saves from ten to twenty per 
oent. Chalmers Spence Company, foot East 9th St., N.  Y 

Dickinson's Patent Shaped Diamond Carbon 
Points and adj ustable hold"r for working Stone, dress. 
ng Emery Wheels, Grindstones, & c . ,  €4 Nassau st.,N . Y .  

The New Remedl rethins the Rupture in ease 
and comfort,nlght an day,tlll cured. Sola cheap. Fitted 
without charge, by the Elastic Truss Co., 6SS Broadway. 

Buy Boring and Sawing Machines of Gear, 
Boston. Mass. 

Mining, Wrecking, Pumpin/!:, Drainage, or 
irrigatIng Machinel"]', for BBle or rent. See advertisement, 
Andrew's Patent, loslde page. 

Parties needing estimates for Machinery 
of any kind, cal1 on, or address, W. L. Chase & C o . ,  
98, 95, 97 Liberty Street, New York. 

At the " Scientific American " Office, New 
York, they us. the Miniature Telegraph. See engraving 
In " Scientific American " Dec. 6, !87S. By touching dif­
ferent Duttons on the desks of the manager, he can com­
municate with any person In the establishment without 
leaving his seat . Splendid for olllces, factOries, shops, 
dwellings, etc. Price only fS, with battery, etc . ,  com. 
plete for working. Made by F. C . Beach & Co., 260 Broad_ 
way, corner ·Warren St., New York. 

Buy Gear's Improved Variety Moulding 
;lIachlne. Ware Rooms, Boston. Mass. 

Just Published-" Workshop Receipts" for 
Manufacturers, MechaniCS, and ScientUlc Amatenrs. 
'2, mall free. E .  & F. N. Spon, 446 Broome Street, N. Y. 

Reliable 2d hand Engines,Boilera,etc.,Cheap. 
Illustrated circulars free. E . E . Roberts,52 Broadw'y,N .Y. 

Iron Steam Boxes for Stave Bolts & Veneer 
Cottlng Machines. T .  R. Bailey & Vall, Lockport, N .  Y. 

Boult's Unriva' ed Paneling, Variety Mold­
ng and Dovetailing �achlne. Manufactured by nattle 

Creek Machinery Company, Battle Creek. Mich . 
For Solid Wrought-iron Beams, elc., see ad­

vertisement. .6.ddress1Tnlou Iron Mills, Plttsburgh, Pa., 
or lithograph, etc. 

For Bolt Forging Machines, Bolt Holdin/!: 
Vises to upset by hand. J. R. Abbe, M a n chester. N .If. 

Small Tools and Gear Wheels for Models. 
List free. Goodnow & Wlghtman,23 Cornhlll,Boston,Ms. 

Brass Gear Wheels, for models, &c., made to 
order, by D .  Gilbert & Son , 212 Chester St., Phlla., Pa. 

Superior to all others-Limet & Co.'s French 
Files. They are cheaper than English files. They are 
heavier, better finished, and better tempered. Send for 
�rlce·lIst. Homer Foot & Co., Sole Agents, 20 Platt 
Street, New York. 

Universal Hand Planinj!" Machine-A new 
abor· ... vlng Tool, Indispensable to every class of me­

cbanlcs, working In Iron or other metal, attached to any 
vise. Jacob E. Sultterlln, m'f'r, 60 Duane St., N.Y. 

All Fruit-can Tools,Ferracute,Bridgeton,N.J. 

�'imtifit 
Dean's Steam Pumps, for all purposes j En­

gines, BOilers, Iron and Wood Working Machinery of 
al1 deSCriptions. W. L. Chase & Co., 93, 95, 97 Liberty 
Street, New York. 

Lathes, Planers, Drills, Millin/!: and Index 
Machines. Geo. S. Lincoln & Co., Hartford, Conn. 

For Solid Emery Wheels and Machinery, 
lend to the UnIon Stone Co . ,  Bo.ton, Mass . , for circular. 

For best Presses, Dies and Fruit Can Tools, 
BlIs. & Wl11lams. eor. of Plymouth & Jay,Brooklyn,N ••• 

Five different sizes of Gatling Guns are DOW 
manufactured at Colt'. Armory, Hartford, Conn. The 
arger size. have a range of over two miles. The.e arms 

ve lodIspenaable In modern warfare. 
Hydraulic Presses and Jacks, new and sec­

lnd hand. E. Lyon, 470 Grand Street, New York. 
Damper Rel!:Ulators and Galre Cocks-For 

;he best. address "14urrtll & Keizer, Baltimore. Md. 
Steam Fire Engines,R.J.Gould,Newark,N.J. 
Peck's Patent Drop Press. For circullU'B, 

address Milo, Peck & Co •• S-ew Haven. Conn. 

C. H. G. should use the best /!:lue and make 
It ao thlck as posslble . -J. E. H. Jr. will find Instructions 
on the subject of the engineer's trade on p. 395, vol . 29.­
J . H . P. can solder bra •• to Iron with the preparation 
described on p .  2�1, vol. 2S.-J. F. A. will find a recipe for 
harness dreSSing on p. 82, vol . 2S.-J. N. F. can combine 
caoutchouc wltl]. glue by dissolving both In e ther, tree 
from alcohol . BI�hroll)ate of potash can be combined 
with glue by dlssolVlng"both In water.-J . S .  T. does not 
give sulllclent data to explain hls 1lleanlng.-S. A. B. will 
find full particulars as to the canal boat reward on p p .  96 
and 400, vol . 28. -W. T. C. can make a book slate with 
tbe blackboard composltlo!l described on p. 299. vol . 28.­
N. M. should harden his reamers by the process deSCribed 
on p .  S15, vol . 29 . -S. can waterproof hls l, ather by using 
a drying 011. 

C. W. asks what we mean by the lap and 
lead of an engine. A .  The lap of a valve Is the amount 
the face of tbe valve Is widened beyond wbat Is neces. 
sary to cover the port . The lead Is the amount the steam 
or exhaust port Is open when the piston Is at the end of 
the stroke . 

M. S. asks : 1. What kind of packing is best 
fi>r the cylinder of a l0 horse portable engine, speed 160 
per minute, using very bad water at times ? What Is the 
best for the piston rod ? 2. What kind of paint will stand 
the hoat Of the engine ? A. 1 .  ThQ slmplest torm of metal­
lic packing will answer , If your cylinder Is Amooth and 
truly bored. For the piston rod, If It I. round and 
smooth, any of the various Kinds of packing In common 
use will answer well. 2. There Is a black varnish, made 
from petroleom, that Is frequently uoed for Iron work 
exposed to high temperatures. 

W. I. B. asks : 1 What is the analysis of 
Turkey umber ? 2. What Is the analy.ls of lerra dl Slen­
... a ?  S. On page S24 of your volume XXIX, I find .an ar­
ticle on wooden railroads. Is there any such road now 
In use ? If so, where ? A. 1 .  It Is an argillaceous brown 
hematite. containing 8elqnloxlde of Iron, Silica, water, 
alumina, and manganic oxide . 2. It contains sesqulox· 
fde of tron, alumina, sUtca, water, lime, and magnesia. 
S. There are quite a number of wooden railroads In Can· 
ada. You will find details of their descriptions and lo­
calities on p .  S(, vol. 27. 

L. B. asks : How large a boiler is necessary 
to run a one horse steam pump one hour, by compress­
Ing the air at once ; and how large a cylinder Is nec­
essary to supply the above boller, the engine running 
at 1Ifty revolutions per minute ? Is there any better 
way of running a momentum p ower than this ? A. In 
the use of compressed air In the manner proposed, the 
pressure would be constantly <!Imlnlshlng, and there 
would be much dllllculty In equalizing the power devel­
oped. We think such machines have been devised, how· 
ever, and, if S0, a notice in our U Business antI Personal" 
columns would bring you Into communication with 
the Inventors . 

J. S. D. asks : If the crown sheet of a boil­
er Is 9 feet long, (}i f�et wide, and 1� feet high between 
crOWD sheet and wagon' top, how many square ln chea 
are there, and how many tuns pressure are there on the 
crown sheet at 1s:J Ibs. to the square Inch ? A. As we 
understand your question, the crown sheet Is curved. 
Measure Its width In Inches by a tape line following the 
curve ; multiply this by the length In Inches, and by 130, 
and divide by 2,0 0, which will give you the pressure In 
tuns. 

J. P. asks : 1 .  How can I make a porous cup 
for a galvanic battery ? Will plaster of Paris be suita­
ble ? 2. How can I make a plug of carbon ? S. Is Iron 
wire suitable for the poles of a battery ? If not, what 
kind should I use ? 4. What sized wire Is best for the 
ahove battery? 5.  What proportion of acid and water 
should I use for the exciting lIuld ? 6. How long will 
the exciting lIuld last before It must be renewed ? 7. 
What Is the best mode of cleaning the carbon and zinc, 
and how often shOUld they be cleaned ? 8. How many 
cells 10 Inches high x 6 diameter, with zinc cy1!nders and 
carben plugs, will It take to make a good electrical light ? 
9. What Is the most suitable way of fastening carbon 
points on the peles of batteries ? 10. Is nitric acid the 
best to fill the porous cup with, and how long will it 
last before It must b. renewed ? A. 1. The cup may 
be made of any porous earthenware. 2. The carbon Is 
generally prepared from coke and soft coal, mixed to· 
gether and heated In a finely powdered state , being 
made compact by " concentrated solution of sugar. 3 .  
Yes . 4 .  This you can only tell b y  experiment.  I t  should 
be so large that It does not become excessively heated. 
5 .  This also will be best determined by experiment. 6. 

It depends entirely upon the work the battery has to 
perform. 7. The zinc should be covered with an amal· 
gam of mercury. 8. From forty to fifty. 9. Force them 
loto a socket. We advise you to get some good work 
on the subject of electriCity, such as Noad's .. Text 
Book." 

J. F. McE. asks : What are the merit.s of an 
Inverted dlrect·actlng vertical engloe, and In what 
pOints Is It superior to a common horlzontal engine ? A. 
Its advantage con lists In the smal1 horizontal space oc· 
cupled . Where space Is not a matter of Importance, a 
horizontal engine Is ordinarily quite as good. 

J. A. asks : Is there any preparation for 
smoking meat without fire ? A. Tbe peculiar compound 
which gives meat Its llavor when smoked Is creosote. 
·The lIavorlmparted by smoking can be Imitated hy Im­
mersing the meat, for a longer or ahorter time, tn water, 
brine or vinegar containing creosote In lolutlon. This 
was probably the secret you mention. 

V. S. asks : Which city has the largest pop­
ulatlou In the worl d ?  A. London, England . 

E. H. B. asks : Are there not more explo­
sions of nprlght boilers than horizontal ones ? Are not 
upright boilers made stronger, In proportion to theIr 
Size, than any other kind ? Are there not fewer explo· 
slons, proportionally, In locomotives than other boilers ? 
A. We thInk we can answer yes, ln general, to all these 
questions. 

F. E. W. says : 1.  I have a boiler which 
waH blown oft" 8S usual, when the steam was up, of conrse, 
and nothing more was done to It. To preserve It, I have 
been told to get up steam with the boiler full of water 
and about a gallon of oil, and then blow It ofi. 10 this 
necessary, or Is there a better way ? 2.  What will renew 
the color of blue woolen cloth that has been damaged by 
strong saleratus water ? A. We do not think thIs plan 
will be very elllcacious . If the boiler can be kept dry, 
that will be the best way to preserve I t .  2. Possibly you 
can restore tbe color by the use of lemon juice . 

F. W. C. says : I would likA an answer to 
the following questions, that Is, If your journal Is to be 
continued, a point on which I feel dubious, as you have 
Incurred the wrath of J. O'K. Murray. I have a stream 
fumlshlng 400 cubic feet of water per minute, and a fall 
of 100 feet In a fourth of a mlle . I am using 42 feet of 
thh fall on a turbine ; but I want more power. Will It 
be safe and practicable to use 100 feet head on a tur­
bine, or would a water engine be better ? I never knew 
a wheel to have so great a head, and am fearful that the 
strain would be too great on Its bearings. Can you tell 
me whether water engtnes are used In this country? A. 
We think you can use all the head of water with perfect 
safety. By Inserting a notice In our " Business and Per· 
Bonal" columns, you will he&:r of a flUmber of water 
engines. 

W. McL. asks : What power will the weight 
(36 Ibs . )  In the accompanying engraving exert at A� E 
and F are the fulcra of the compound lever. A. The 
solution Is as follows : 86 X 18 X 20 = weight balanced at 
A X 4'5 X 2'5 ; hence weight balanced at A = 882 pounds. 

It may simplify the question to look at It 10 another way. 
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If the polot B falls one foot, the pomt C will fall 4':; .... 18 = 
,', ofa foot, and in 80 doing will raise the point A (2'5 -+- 20) 
X I. = .�. of a foot. But by tbe principle of virtual ve­
locities, the power and weight are loversely proportional to 
the distance moved ; hence one pound at B will balance 1 .... 
,& .. = .gt pounds at A, and 86 pounds at B will balance 86 
X .�. = 882 pounds at A. 

L. W. says : 1 .  Please give a formula for 
determining tIme from an observed altitude of the sun . 
2. What Is the best practical mode of polishing a set of 
drawing Instroments by hand ? A. 1. Tbe apparent 
time = ,'. the hour angle, and the error of the watch or 
clock = l. the hour angle + the equation of time - the in­
dication of the watch at the time of observation. The true 

altitude of the sun = the observed altitude of the lower 
limb - correction for retraction + apparent semldIameter 
or the sun + the sun's parallBx ln altitude. The hour angle 

Is thus calculated : Make 8 = [2700 - (true altitude + 
sun's declination + latitude)] + 2. Then the hour angle = 
twice the are whose sine Is [ ± Vcos. (8 + latitude) X cos. 

(8 + sun's declination) .... (cos. latitude X cos. sun's decllna­
tiOii)]. 2. Use rottenstone and 011. 

a. H. B. asks : '" ill you give me the cor­
rect mode of a fire test for coal oil ? A. There are In. 
struments made In this City, for the purpose of testing 
011 . They consist eB.entially of copper vessels contain­
Ing thermometers, so that the 011 can be heated to the 
desired temperature, and the test for l�nltlon be applied. 
You will lind a description of a method lately Invented 
111 France, on page 858, vol. 29. 

C. B. asks : Will you please tell me how 
many grains of coal It wlll reqUire, burned In an ordlna. 
nary locomotive boiler. to melt one pound of snow or 
Ice ? It Is proposed to melt the snow In streets by Buper· 
heated steam to be discharged upon the sno w .  I want 
to make approximate esti mate of the cost of the fuel 
necessary to do the work. A. This question can only 
be determined theoretlc.lly. Thc latent heat of lique_ 
faction of Ice 10 about 14(· Fah . ;  and one ponnd of coal, 
burned 11) an ordinary boller, will develope about 10,657 
units of heat . Hence, II" the steam acts with perfect 
elllclency, to melt one pound of Ice will require the con­
sumption of about 98 grains of coal. 

S. S. C. asks : 1 .  Is the oxyhydrogen light 
expensive, dllllcult or dangerous to produce and manage 
for magic lantern exhibitions ?  2. How does the oxy· . 
calcium light compare with It In these particular. ? S. 
What has been the usual method of preparing the lime 
for the oxycalclum light ? 4. Would tne IngredIents for 
lime cylln1ers, mentioned In the SCIENTIPIO AMERICAN, 
for oxyhydrogea lights, ans..,or for oxycalclum as weH ? 
A. The two lights are the same. The light Is quite suit­
able for the purpose you mention. Ordinary chalk will 
answer very well. 

G. L.C. says : 1 .  I propose propelling by steam 
a boat 16 feet long x 5� feet beam, and Intend to use a 
propelling and steering oar fastened to stern of boat by 
a clamp hinged as a universal joint. The engine and 
boiler attacb ed to said oar o.r propeller are to be made 
very IIvht. The engine Is to be connected by a rubber 
eduction pip e .  Will this be feasible ? 2. What style of 
engine Is best for lightness ? S. Is there any lIexlble 
material better for this purpose than rubber ? (. About 
how large sh ould I make the boiler ? How thick should 
coprer be to stand 100 Ibs. pressure ? 5. Is the three 
cylinder engine patented ? If not, would It be right for 
me to make one for my own use wltbout consulting the 
builder ? 6. Has the moon any Infinence on the earth's 
vegetation or animal creation, such as planting corn and 
otber produee, cutting the hair, weaning children, etc . ? 
A. 1. Your plan Is probably feasible, but not a very good 
one . 2. An upright engine will answer your purpose 
very well. S .  We think not. 4. Your cheapest and most 
satisfactory plan will be to buy the machinery from a 
reputable dealer. 5. It Is patented. You can build one, 
If It IS llot patented In this country. 6. We think not. 

W. F. asks : 1. How can I make a simple 
battery for use In plating jewelry, spoons, etc., either 
with gold or silver ? 2. Can a person get a patent on the 
emblem of a secret SOCiety, to be used on the death of a 
member ? Will the Olllce reC<lgnlze such a tiling ? A. 
1 .  Read delcrlptlon of the Tom Thumb battery In SoIRN. 

I I  

TIPIO AxBBIOoUf of December 6, 1878. 2 .  You caQ pateDt 
any new ornamental design or emblem. See our adver 
tlsement about patents In another column . 

A. C. M. asks : How can I best make gas for 
working an engine ? What Is the maximum pres.ure 
per Iquare Inch that I can obtain ? .6.. There are several 
machines In the market for the manufacture of gas from 
naphtha a:ld other light hydrocarbons, without the aid 
of lIre. By the use of a pump, you could compress the 
gas until I t  attained any desired tension. 

J. S. M. asks : 1. Would it damage the 
plates of a boiler to open tbe blow-oft cock before haul­
Ing tbe lire, and let the water be going out while the fires 
were being hauled, getting the lire all out before the 
crown sheet hecame bare ? 2. Woold It do any harm 
then to pump In cold water In 8 half an heur afterward s ?  
3 . When the throttle I s  closed and the steam I. allowed 
to go down, l s lt the best plan , when steam Is again being 
raised, to let the throttle be open until the steam works 
the water out of the pipe ? If this Is not done, and 
steam Is raised, when the throttle Is opened, there II al· 
most always a cracking and shaking of the pipe . 1 sop · 
pose the condensed water Is the cause of this ; but I 
should think that, when the water finds an opening, It 
would pass out easny without any noise . Why Is It that 
It does not ? 4. Would It be a good plan, when a boiler 
foams badly, to lead a pipe from the delivery of the pllmp 
to the top of the boller, so as to pump some water to 
quiet I t ?  A .  1 .  This Is not advisable. 2. It Is best to 
,et the boiler become quite cool before pumping In water. 
S. Ye.. The noise In the pipes Is caosed by the water 
striking against them, the steam having first clndensed 
and formed a vacuom . 4. The objection to this plan la 
that the water would strike against the braces, and 
might break or strain the m. 

G. C. J.  asks : Would it not be handy if the 
makers of metal-turning lithe. would try a lathe before 
they send It out of the sho p ; and when It turns accurate· 
Iy straight, mark the tall stock, and have a scale, say 2 
Inches, 1 Inch on eaeh side of the mark ? I think It 
would save time and trouble In a shop. The scale would 
be handy In turning t apers. A.  We have seen lathes 
marked In thiS manner. It Is hardly necessary, however, 
as any good mechanic can readily adjust the tool. 

C. W. M. asks why it is that the frame of a 
bulldlng, or rather tbe shape of the frame, can be plainly 
discovered through weatherboarding . A building has 
had three coat. of paint, and the weatherboarding I. 
half Inch thick. At a distance of twenty-live yards, I can 
easily count every post In the building. A. It Is prob· 
ably owing to the uneqoal transml.slon of heat through 
the dlfierent parts of the building, so that some portions 
�re drIer than others. 

E. D. P. asks : Is there any better substance 
for cores than commen sand ? I want something that 
will dls.olve or hurn up, and leave the hole In the cast­
Ing perfect. A .  1hls would be a great desideratum If It 
could be discovered. Anything that would burn UP . 
bowever, would prevent the formation of a perfect 
casting. The only piau woold be to use some anb�tance 
tbat could be dissolved by a IIquld, afterthe caBting was 
made. We need hardly say that the discovery of such a 
material seems to be very doubtful . 

J. F. W. asks : How can I straighten vul. 
canlte Bet squares, which have become warped and tWIst· 
ed by exposure to the sun or fire ? A. We think your 
best plan will be to get new onel . 

W. C. L. asks : Of what is red shellac var­
nish made ? Will It do for outdoor work, such aB 
wagons and other vehlcles ? A. Red shellac varnish may 
be made by dissolving 8 ozs. of the common red lac In 1 
quart of alcohol. The belt shellac Is of a pal e color. 
Sbellac varnish Is used for pictures, metal, wood, etc . . 
and partlcolarly for t.ys . Copal varnish Is the kind 
used for carriages, wagons, etc. 

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

M. v. M .-Two of your specimens are galena, snlphlde 
of lead. The others are sandstone, more or le.s Impreg­
nated with oxide of Iron. Galenl\ Is often argentlferous, 
or cootalns solllclent silver to mike Ita extraction pro· 
fitable. The presence of silver In thele ores, however. 
can only be accurat.ly determined by a chemical analy­
sis. 

R. W. S.-No. I ,  galena and Iron pyriteB. 2, argentlf 
eroos galena. a, galena and pyri tes. 4, argentlferous ga 
lena. 5, pyrites and galena .  

H .  B.-The specimen you Bend I .  bltumlnou. shale. It. 
very frequently accompanies coal, and Is conSidered, 
when found alone, a strong Indication of the existence 
of coal In the vicinity. It often contains mica and Iron 
pyrites. 

C. H .  D.-Your specimen Is Iron pyrites, a sulphide 
of fron, a very common and abundant mineral. 

R. W .  B. sends a specimen of a fiber, which, he states, 
Is the product of an Insect resembling a spider. He asks 
as to It. value for manufacturing pnrpose.. A. Elforts 
have frequently been made to utilize materlal llke sam­
ple enclosed, but generally without succe.B. 

F. C. K.-The water (from a coal mine) show. the prea· 
ence of oxide of Iron In suspension, and the sulphate 
of Iron and a little free sulphuric acid In solution . 
The scale Is chlelIy oxide of Iron, containing some 
sulphate hardened by heat. The presence of the Ie 
substances shews that tbe coal contains Iron pyrite., 
from the decomposition of which they have been pro· 
duced. Iron pyrites, or sulphide of Iro", when exposed 
to air and moisture Is apt t o  decompose, the snlphur 
oxydlzlng to solphurlc aCid, which combines with the 
oxide of Iron , also forming, producing sulphate ot lron . 
This salt contains generally a little free aCid, which has 
eTldently been the chief caUBe of the corrosion of the 
Iron pumps. Pumps made of brass, or better, a compo . 
sltlon of copper and tin. will obviate this dllllculty. To 
fit this water for boiler use, tbe acid must be neutralized, 
the Iron preCipitated, I\nd the water filtered. To eftect 

. this, the cheapest way Is to add a solUtion of common 
carbonate of soda, which will precipitate the Iron In the 
state of carbonate. The water must then be filtered. 
It will then be free from suspended oxide of Iron, free 
acld, and sulphate of Iron In solution , but will contain 
Instead sulphate of soda In solution, which, being qllite 
soluble, will not be so liable to form scale as the ordl . 
na;'; .alts contained In water. We would advise con. 
densln[l" the escaping steam, to avoid the expense of pu. 
rlfylng every charge of water to the boiler. 

W. J. F. asks what is the composition of 
the brass used In the government engine work ?-C. P. C . 
asks for a description of a ditching machine, suitable for 
cutting trenches for Irrlgatlon.-L. Z. asks how to de­
stroy slogs. Salt wlll not do It .-W. H. C .  aakl whether 
the structure of our bodies Is luch as to render natural 
the choice of one hand or foot over the other.-G. P. T 
asln how snapping gnm (a specie. of candy) Is made . 
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COMMUNICATIONS RECEIVED. 

The Editor of the SCIENTIFIC AMERICAN 
acknowledges, with much pleasure, the re­
ceipt of original p apers and contributions 
upon the following subj ectR : 

On a Telescope of Unli mited Power. By 
J. L., and by J. 'r. 

On Engines and Boilers. By H. McM. 

On Pisciculture. By C. 

On the Canal NaYigation Problem. By 
W. B. D .  

O n  an Accidental Discovery. 
On Adj usting Journal Boxes. 
On Dreams. By J. L. 'V. 

By W. H . R. 

By W. L. C. 

On Left Handed People . By G. W. C. 
On Ment&l Arithmetic. By F. H. R. 
On the Prismoidal Railway . By G. W. G. 
On a Figure Exercise. By A. F.  
On Magic Squares.  By E.  B. ,  and by J. E.W. 
On the Nebular Hypothesis. By J. S .  L. 

On Trees as HistoGrians. By G. P. 
On Antiquity of the Earth . .By H. V. M. 
On a Theory of the Tides. By J. N. V. 

Also enquiries from the following : 
M. F.-L . F .-E . C. H .-J . :\lc1 .-A .-S . W. C.  
Correspondent. In different parts of the conntry ask : 

Who makes .mall hay pres.e s ?  Wllo .ells stOTeS that 
burn naphtha .s  fuel ? Who makes bars of steel to be 
used Instead of bells ? Maker. of the Bbove articles will 
probably promote their Interests by ad,·ertislng. ln reo 
ply, in the ACIENTIFIC AMERICAN. 

Correspondents who write to ask the address of certain 
manufacturers, or where specUled articles are to be had, 
also those havlhg goods for sale .  or who Wdnt to ftnd 
partner • • should send with their communications an 
amount sumclent to cover tho cost of publication under 
the head of . .  Business and Person.1 " which Is .peclally 
devoted to such enq ulrle • .  

rOFFICIAL.} 

Index of Inventions 
FOR WHICH 

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

December 2, 1 873, 
AND EACH BEARING TliAT DATE . 
[Those n:�rked (r) are reissued patents . ]  

Axle for vehicles. H .  Frederi ck . . . . . . . . . . . . . . . . . . .  145.165 
Axle lubricating device . C. C. Parker . . . . . . . . . . . . .  145.281 

Bale t i C .  L. Carter . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  145.091 
Battery. non·freezlng. E. H. A.hcroft . . . . . . . . . . . . . 145.148 

Beds. etc . •  IlIl1ng. J. C. Wightman . . . . . . . . . . . . . . . . .  145.140 
Bea.tead fastening. C. Wolf . . . . . . . . . . . . . . . . . . . . . . . .  145 .266 

Bee hive. D. McC. Calvin . . . . . . . . . . . . . . . . . . . . . . . . . . .  H5 .048 
BI11 and paper llIe .  T. Orton . . . . . . . . . . . . . . . . . . . . . . . .  145.280 
Boiler , vaporizing , J. F. Haskins . . . . . . . . . . . . . . . . . .  145,175 
Boilers. heater for .team. D. Coughlin . . . . . . . . . . . .  145.095 
Bolt for door. and gate, . J. Smith . . . . . . . . . . . . . . . . .  145.181 
Boot or bootee. T. P. Mitch ell . . . . . . . . . . . . . . .  .' . . . . .  145.117 

Bottle. caster. A. Weber . . . . . . . . . . . . . _ . . . . . . . . . . . . . .  145.188 
Bracelet. A. Fobes . . . . . . . . . . . . . . . . . . . .  . . . . . . . . . . . . .  145.164 

Brick machine. Goldthorp & Hfeld . . . . . . . . . . . . . . . . . 145.169 
Bridges. truss frame for. J .  H. Linville . . . . . . . . . . . .  145,114 

Bridie blind. J. Patter.on.  Jr . . . . . . . . . . . . . . . . . . . . . . . 145.233 

Can •• • everlng t i n .  H .  T. Vader . . . . . . . . . . . . . . . . . . . . .  1 45.260 
Car axle box. J. E. Bering . . . . . . . . . . . . . . . . . . . . . . . . . .  145.146 

Car axle box. W. J. L. Moulton . . . . . . . . . . . . . . . . . . . .  145.227 
Car axleB. lubrlcating. W. J. L. Moulton . . . . . . . . . 145.226 

Car coupllng. J .  C .  Maloy . . . . . . . . . . . . . . . . . . . . . . . . . . 145,067 

Car coupling. Mullowney. Cope & Brook . . . . . . . . . 145.22a 

Car door. grain .  C .  Borker (r) . . . . . .  . . . . . . . . . . . . . . . .  5.671 

Car. raHway. Thompson & Beerbrower . . . . . . . . . . .  145 ,255 

Car seat. P. W. Nobn . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  145.229 
Car. sleeping. G. H .  Lindner . . . . . . . . . . . . . . . . . . . . . . .  145.118 

Car otarter. V. Wirick . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  145.ln6 
Car truck ..  fety attachment. G. O . Offen . . . . . . . . 1 45.122 
Carbureter. I. Simmon . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 145.248 
Carpet rag 100per. J . F .  Cooper . . . . . . . . . . . . . . . . . . . .  1.15.094 
Carriage top j oint . Stirling & Pohlm.n . . . . . . . . . . . .  145.185 

Chain machine. F. l .(!onard . . . . . . . . . . . . . . . . . . . . . . . . . 145.063 
Chain l ink •• bending . D. Roy . . . . . . . . . . . . . . . . . . . . . . . 145.072 
Chandeliers. drop light for. C . E .  Cornell u . . . . . . . .  145.063 
Chimney leakage guard . J. F. Schuyler . . . . . . . . . . .  145.450 

Churn dasher. A. J.  Hudson . . . . . . . . . . . . . . . . . . . . . . . .  145.11n 

Clasp.  J.  H. Eastman . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  145.097 
ClBSp fof elastic bands.  R. P. Staat . . . . . . . . . . . . . . . . .  145.078 

Clasp, stocking, etc . ,  J. E. Tre a t  . . • . . • . . . . . . . • • . . .  145,074 

Column. tire proof. T. Ryatt . . . . . . . . . . . . . . . . . . . . . . . .  145.180 

C omb. band. D. N. Ropes . . . . . . . . . . . . . . . . . . . . . . . . . . .  145.071 
Cork or stopper holder. G. H. Plummer . . . . . . . . . .  145.235 

Crane. J . L. Pennock . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  145.284 

Cri b .  ch ll d·s . J. D. Lewl  . . . . . . . . . . . . . . . . . . . . . . . . . . . . 145 .218 

Cul tivator. R. B. Robbins (r) . . . . . . . . . . . . . . . . . . . . . .  5.6,6 

Cultivator.  hand. S .  A. Conrad . . . . . . . . . . . . . . . . . . . . .  145 . 158 
C urrycomb. A. H .  Reid . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 145.242 
Cylfnders . faclilg. Hender.on & McDonald . . . . . . . .  145.108 
Dental dri lling machine. C .  E .  Edw:u d . . . . . . . . . . . .  145.098 

Dental forceps .  C .  G. Fre nc:l . . . . . . . . . . . . . . . . . . . . . . . 145.058 

Dental plugger. J. T. Codman . . . . . . . . . . . . . . . . . . . . . .  145.051 
Dish wa.hcr.  C .  Bartlett  . . . . . . . . . . . . . . . . . . . . . . . . . . . .  145.042 

Door. illumin ating.  T. Hyatt . . . . . . . . . . . . . . . . . . . . . . .  145.188 

Drawlnllr board tre, t 1e. J.  H. Harden . . . . . . . . . . . . . .  145.174 
Ear mUff. S. Goge . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  145.168 

Earthwork •• bu ildlng . H.  Morey . . . . . . . . . . . . . . . . . . .  145.119 
Egg carrier. F. M. W ade . . . . . . . . . . . . . . . . . . . . . . . . . . . .  145.187 
Engine. caloric. N. A. Otto . . . . . . . . . . . . . . . . . . . . . . . . .  145 .128 
Fire arm. breech· loading. L . C onroy . . . . . . . . . . . . . . .  145 .154 

Fire arm lock. D .  Moore . . . . . . . . . . . . . . . . . . . . . . . . . . . .  145.118 
Fire place grate. J. E .  WOOd . . . . . . . . . . . . . . . . . . . . . . . 145.1 4 1  
Floor and roof. ftrepl oof. T .  Hyatt . . . . . . . . . . . . . . . .  145.181 
Floor and wall. ftreproof. J. John . . . . . . . . . . . . . . . . .  145.2 11 
Furn.ce door. J .  M. Clark . . . . . . . . . . . . . . . . . . . . . . . . . . 145.150 
Garter and belt . J . �L Ellis . . . . . . . . . . . . . . . . . . . . . . . . . 145.160 
Gas extinguisher. D.  M. Reynolds . . . . . . . . . . . . . . . . .  145 .248 

Ga. retor t . J .  C .  Tlft·any . . . . . . . . . . . . . . . . . . . . . . . . . . . .  145.256 
Gas retort.  Wotherspoon & Foulls . . . . . . . . . . . . . . . .  145.267 
G •• e. ln furnaces. burn ing. J. C .  Tlftany . . . . . . . . .  145 .257 

Gate. E. H lckm.n . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  145.101 
Gear or universal joint, spherical, T. Weaver • • • •  145,075 

Generator, steam. R. Brereton . . . . . . . . . . . . . . . . . . . . . . 14:',086 
Gla •• ware . manufacture of. A .  H. Bagg . . . . . . . . . . 145.144 

Glove, gauntlet. F. Farrant . . . . . . . . . . . . . . . . . . . . . . . .  145.099 
Grain conveyor. C. Laz.revlteh . . . . . . . . . . . . . . . . . . . . 145.112 

Grate. S. Kepner . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  145.2n 

Guitar. G. D. Reed . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  145,241 

Gun. battery. A. E. Mlltlmore . . . . . . . . . . . . . . . . . . . . .  145 .224 
Gunpowder. manufacture of. F. Burney . . . . . . . . . .  145.149 

Hair. mac'lIne for heading. E .  Hough . . . . . . . . . . . . . . 145.060 

Hair. machine for heading. R. Turneaure . . . . . . . . 145.259 
Hair. crimped. Donl.thorpe & Clarke . . . . . . . . . . . . .  145.055 
Harne fastener, J .  G. Fleming . . . . . . . . . . . . . . . . . . . . . .  145.168 

Harve.ter. E. H. Clinton . . . . . . . . . . . . . . . . . . . . . . . . . . . 145.050 

Hat. adjustable. I. Y. Ca •• lano . . . . . . . . . . . . . . . . . . . . .  145.092 

Hat bodle •• forming. J. Wharton . . . . . . . . . . . . . . . . . .  145.462 
Hat .hearlng machine .  R. Cooke . . . . . . . . . . . . . . . . . . .  145 .052 

Hatchway door. metalliC, T. Hyatt . . . . . . . . . . . . . . . .  145.184 
Heater. feed water. Hale & Whitney . . . . . . . . . . . . . . . 145.059 
Heater • •  team. W. �I. Fuller . . . . . . . . . . . . . . . . . . . . . . . .  145.167 

Heating drum. F. Proudfoot . . . . . . . . . . . . . . . . . • • • • . • •  145 .287 
Heel brea.tlng machine. Jaquith et al . . . . . . . . . . . . .  145.061 

Hog tongs. H. W. Hili . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  145.105 
Horn to resemble whalebone. treating. W. Birch . 145.045 

Hor.e.hoe. R. K. Jordan . . . . . . . . . . . . . . . . . . . . . . . . . . . . U5 .108 

Hub borin , machine. D. B. Wright . . . . . . . . . . . . . . . . .  145.142 

Iron. hardenIng .urface of. R. T. King . . . . . . . . . . . . . 145.110 
Jack . wagon. M .  Buck . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 145.046 

Jewelry. cleaning. J,ongley& Stickney . . . . . . . . . . . .  145.065 
Journal or .haft hanger. J. Whitaker . . . . . . . . . . . . . . 145.264 

Knife . table. W. H. Andrew . . . . . . . . . . . . . . . . . . . . . . . .  145.080 
Knitting machine. L. Woodward . . . . . . . . . . . . . . . . . .  145.079 
Lamp. R. Hitchcock . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  145.176 
Last. shoe. P. P. Paul . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 145.12l 
Lock. permutation. H. Gro .. . . . . . . . . . . . . . . . . . . . . . . .  145.17 1 
Lock. permut.tlon. S. Miller . . . . . . . . . . . . . . . . . . . . . . .  145.223 
Loom shedding mechanl.m. Landenberger et al . .  145.21G 
Marker • •  eed planter. etc . •  C .  H. & F. Logan . . . . . 145.220 
Mattre ••• wire. J. G. Smi th . . . . . . . . . . . . . . . . . . . . . . . . .  145.249 
Medle.1 compound. J. C. Burroughs • . . . . . . • . . . . . . .  145.047 
Medical compound. L. Kappler . . . . . . . . . . . . . . . . . . . .  145.V62 
Meter. I Iqufd . T .  A. & J. S .. Curti . . . . . . . . . . . . . . . . . . 145.096 
M\1l. roiling. Moore. George " Ho¥ey . . . . . . . . . . . . . 145 •• 25 
M\1l. r01llng. W. & G. H. Sellers . . . . . . . . . . . . . . . . . . . .  145.129 
Monument .  J .  C .  Taylor . . . . . . . .  .-. . . . . . . . . . . . . .  ; . . . .  145,254 
Mucll.ge c u P .  J. E .  Cro.by . . . . . . . . . . . . . . . . . . . . . . . . . .  145.155 
011 tank •• extlngul.hlng ftre In. J. W. Stanton • • . •  145.184 
Organ. reed. G. Wood . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  145.ln8 
Paint compound. C. A � Sltzler . . . . . . . . . . . . . . . . . . . . .  145.1 80 
Panel. wooden. E. Maitre . . . . . . . . . . . . . . . . . . . . . . . . . . .  145.2'�1 
Paper bag machine. J.  P. Raymond . . . . . . . . . . . . . . . . 145.125 
Paper pulp washing machin e .  S. & J. Deacon . . . . .  145 .1 59 
Pen. fouotBin. H. N. Hamilton . . . . . . . . . . . . . . . . . . . . .  145. 102 
Photograph burnlBher. C .  B. Conant . . . . . . . . . . . . . .  145 .152 
Photograph burnl.her. W. G. Entrekin . . . . . . . . . . . . 145.161 
Pipe •• trap for steam. M. T. Davld.on . . . . . . . . . . . . .  145.157 
Plane .  bench. Huber & Filcklnger . . . . . . . . . . . . . . . . .  145.106 
Planter. corn. M.rtln & Fergu.on . . . . . . . . . . . . . . . . .  145.115 
PI.te .  metal \1lumlnatlng. T. Hyatt . . . . . . . . . . . . . . . .  145.185 
Plow. R .  A. Brown . . . . . . .  . .  . . . . . . . . . . . . . . . . . . . . . . .  145.088 
Plow. J .  B. Norris . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 145.120 
Plo w. CUlt ivator. K. McKinno n  . . . . . . . . . . . . . . . . . . . .  145 ,222 
Plow. riding attachment for. A. H. Baliagh . . . . . . .  145.088 
Plow. rotary. Holl'meyer & Schmidt . . . . . . . . . . . . . . .  145.177 
Plow • •  ower attachment to . J. Brown . . . . . . . . . . . . .  145 .148 
Plow. wheel. Bingham & Pond . . . . . . . . . . . . . . . . . • • • .  145.147 
Pocket • •  afety. H. L. Hopkin . . . . . . . . . . . . . . . . . . . . . . .  145.178 
Pri n t ing pre.s. W H. Golding . . . . . . . . . . . . . . . . . . . . . .  145.101 
Propul.lon. steam. G. W. Jone . . . . . . . . . . . . . . . . . . . . .  145.210 
Pump. Shale. & Kelly . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  145.247 
Pump box. W. A. Spooner . . . . . . . . . . . . . . . . . . . . . . . . . .  145.183 
Purlfter. middlings. A. R. Guilder . . . . . . . . . . . . . . . . . . 145.170 
Putty blower. N. Joseph . . . . . . . . . . . . . . . . . . . . . . . . . . . .  145 .109 
R.llw.y rail •• utilizing old. G. Fritz . . . . . . . . . . . . . . . 145.166 
Railway t.nk watering column. J . N .  Poage . . . . . .  145 .286 
Railway tie. T. R. Tlmby . . . . . . . . . . . . . . . . . . . . . . . . . . . . 145.258 
Railway time .Ignal. Fend & Steven.on . . . . . . . . . . .  145 .057 
Refrigerator. R. Armiger • . . . . • • • • • • • • • • . . • . . . . . • . • .  145.081 
Refrigerator. Lorenz & Bender . . . . . . . . . . . . . . . . . . . . .  145.066 
Refrigerator. E .  S. Root . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  145.127 
Roller. leather crea.lng. S. B. Randall . . . . . . . . . . . . . 145.240 
Rooftng plate. illuminating. T. Hyatt . . . . . . . . . . . . . .  145 .1 86 
Ruler and blotter. cOlllblned. T. Merrill . . . . . . . . . . . 145.086 
Salver. A. H. Bagg . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  145 .145 
Sa.h balance. C. Harbaugh . . . . . . . . . . . . . . . . . . . . . . . . . . 145.1 73 
Saw frame. D. & E. Moore . (r) . . . .  . . . . . . . . . . . . . . . . . .  5.614 
Saw • •  eroli . H. L. Beach . . . . . . . . . . . . . . . . . . . . . . . . . . . .  145 .084 
Saw .et. J. N. Brlgg . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  145.067 
Saw gate gang. L. B. Clogston. (r) . . . . . . . . . . . . . . . . .  5.672 
ScooP. vegetable. J. F. Ungll.h . (r) . . . . . . . . . . . . . . . .  5.675 
Screw blank •• threading. E. Croft. (r) . . . . . . . . . . . . .  5.673 
Screw blanks. threading. Nugent & Fanning . . . . .  145.1 21 
Screw for knob ••  C. H. Thur.ton . . . . . . . . . . . . . . . . .  145.136 
Separating .lIver. C. Wiegand . . . . . . . . . . . . . . . . . . . . . .  145.265 
Sewers. cleaning. B. Latham . . . . . . . . . . . . . . . . . . . . . . . . 145.111 
Sewing machine. Koch & Bras . . . . . . . . . . . . . . . . . . . . . 145.�15 
Shaft coupling. J. Glbbln . . . . . . . . . . . . . . . . . . . . . . . . . . . 145.100 
Signal. railway time. Fend & Stevenson . . . . . . . . . . .  145.057 
Sink. H. Miller . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  145.C69 
Soda water fountain. F. W. Wel.ebrock . . . . . . . . . .  145.139 
Soldering tool. L. Cutting . . . . . . . . . . . . . . . . . . . . . . . . . .  145.156 
Spark arre.ter. Parmelee & John . . . . . . . . . . . . . . . . . .  145 ,232 
Spring. door. W. T. Ros.lter . . . . . . . . . . . . . . . . . . . . . . . 145.24 4  
Starch. T. Kmgsrord . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 145.218 
Step •• illuminating ventll.tlng. T. Hy.tt . . . . . . . . . 145.2U9 

Stereotype pl.te •• blocking. M. J .  Hnghe . . . . . .  ; . .  145,179 

Stocking ••  cla.p for sap porting. J. E. Treat . . . . . .  145.074 

Stove. cooking. R. Ii .  Brown . . . . . . . . . . . . . . . . . . . . . . .  145.089 

Stove doors. attachment for. W. O. Smith . . . . . . . .  145.1 32 

Stove for .moke houses. I. N . Deardorff . • • • . . . . • . •  145 .054 

Stove grate. W. Hagerty . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  145.172 

Stove grate. Stnart & Bridge . . . . . . . . . . . . . . . . . . . . . . . . 145,253 

Stove PIP' .helf. W.J .  & D. W. Stephen.on . . . . . . .  145.251 

Syringe. hypodermic. J .  Leiter . . . . . . . . . . . . . . . . . . . . .  145.217 

Table. exten.lon . A. F. Chubbuck . . . . . . . . . . . . . . . . . . 1 45.049 

Table. Ironing. E .  S .  Far.on . . . . . . . . . . . . . . . . . . . . . . . .  1 45.162 

Tel egraph cut-out. W. G. Linn . . . . . . . . . . . . . . . . . . . . . .  145.064 

Telegraph register. W. H. Sawyer . . . . . . . . . . . . . . . . . .  145.128 

Thrashing machine. concave for. L . C. Bicking ... 145.044 

Tile. ftreproof \1lumlnatlng. T .  Hyatt . . . . . . . . . . . . . .  145.182 

Tool handle. S . F. Streeter . . . . . . . . . . . . . . . . . . . . . . . . . .  145.252 
Toy pl.tol.  H. M. Quackenbush . . . . . . . . . . . . . . . . . . . . .  1-15 .238 

Track clearer. F .  Bu.e . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  145.090 

Trap. animal. H. H .  C . Arnold . . . . . . . . . . . . . . . . . . . . . .  145.C82 

Trap. fly. H. L. Chapman . . . . . . . . . . . . . . . . . . . . . . . . . . . .  145.098 

Trenche • • • upportlng. S. G. McKlernaa . . . . . . . . . . . 145.1 16 

Trenche •• • upportlng. W. Re\1ly . . . . . . . . . . . . . . . . .. . .  145.126 

Turpentine from .awdu.t. S. L. Cole . . . . . . . . . . . . . . .  145. 151 

Valve. balanced. Welsh & Orr . . . . . . . . . . . . . . . . . . . . . . . 145.261 

Vault cover. elevating. T. Hyatt . . . . . . . . . . . . . . . . . . . .  145.207 
Vault coyer •• illuminating. T. Hyatt . . . . .  145.187 to 145,206 

Vault plate . ftexlble illuminating. T. Hyatt . . . . . . .  145.208 

Vehicle shaft. J. J. Dewey . . . . . . . . . . . . . . . . . . . . . . . . . . 145.055 

Vehicle whee l .  M. Linck . . . . . . . . . . . . . . . . . . . . . . . . . . . .  1 45.219 
Veneer.euttlng machin e .  J. N. Selb . . . . . . . . . . . . . . . .  145.246 
Watch • •  tem.wlndlng and setting. U. Nardin . . . . . .  145,070 

Weather .trlp .  C. B. Rager . . . . . . . . . . . . . . . . . . . . . . . . . . 14l!.2S9 
Whlmetre e .  harnes •• C .  T. Beecher . . . . . . . . . . . . . . . .  145,043 

Windmill. Davie & Morgan . . . . . . . . . . . . . . . . . . . . . . . . . 145.158 

Wind wheel. C .  W. Cline . . . . . . . . . . . . . . . . . . . . . . . . . . . . 145.�14 
Winnower. reclpro�atlng. Wirtz et al . . . . . . . . . . . . . .  145.077 

Wire loops. forming. C. M. Spencer . . . . . . . . . . . . . . . . 145,250 

Wrench. W. C .  Bernia . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 145.085 

Wrench pipe. H. B. Wheatcroft . . . . . . . . . . . . . . . . . . . . .  145.268 

APPLICATIONS FOR EXTENSIONS. 
Applications have been dulyl1led and are now pending 

for the extension of t.he following Letter. Patent .  Hear· 
Inga upon the re.pectlve avplleatlon. are appOinted for 
the days hereinafter mentioned : 
27.S57.-TABLE CUTLERY .-J. W. Gardner. Feb . 18. 
27.392.-FoLDING AND PASTING M AOHIlfE.-G. K. Snow . 

February 18. 

27.4OS.-STEAlI & FIRE REGULATOR .-J. Woodruff. Feb.18 . 

EXTENSION GRANTED. 
28.889.-WATER WHEEL.-J. P. Collin •. 

DISCLAIMER. 
143.201.-SEAL Loox .-J . E. Thoma ••  Bnffalo. N .  Y. 

DESIGNS P ATEXTED. 

'itOO5.-BuCKLE.-J. R. Smith, Waterbury, Conn. 
7.006.-PENOIL CA8E.-E. Todd. Brooklyn. N. Y .  
7.007 to 7.014 .-STOVE • .  - N .  S .  Vedder e t  a l  •• Troy. N .  Y .  
7.015 -CLOOX CASE.-G. H. Blake.ley. Bristol. Conn . 
7.016.-STATUARY.-.J. Rogers.  N ew York city. 
7.017.-FAN.-W. A. Smith. Niagara Fall •• N . Y .  

'l'RADE M A R K S  REGISTERED. 
1.545.-DRY GooDs.-Emery & Co .• New York city. 
1.546.- HARDWARE. ETo .-T . He.senbruch. Phlla .• Pa. 
1 .547 to1 .562.-WATOHEs .-Natlonal W atch Co .• Elgln.IlI . 
1.56S.-LINIlIENT.-I. Vallier. New York city. 
1 .564.-MEDIOAL COllPOUND.-Moyer & Co . •  Pblla . •  Pa. 

IoICHEDULE OF PATEN T FEES. 
---

On each Caveat . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  $1 0 
On each Trade Mark . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . S�1i 
On ftllng each application for a Patent (17 year.) . .  $l li  

On I •• ulng each original Patent . . . . . . . . . . . . . . . . . . . . . .  $�O 
On appeal to Examlners· ln·Chlef . . . . . . . . . . . . . . . . . . . . $1 0  

On appeal to Commissioner Of P.tent . . . . . . . . . . . . . . .  $�O 
On .ppllcatlon lor Rels.ue . . . . . . . . . . . . . . . . . . . . . . . . . . . . $30 
On .ppllcatlon for Extension of P.tent . . . . . . . . . . . . .  81i0 
On granting the Exten.lon . . . . . . . . . . . . . . . . . . . . . . . . . . . .  81i0 

On ftllng a Dlsclalmcr . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  $1 0 
On an application for De.lgn (8� year.) . . . . . . . . . . . .  810 

On application for Design (1 year.) . . . . . . . . . . . . . . . . . .  $l li  
On application for Design ( 1 4  years) . . • • • . . • . . • • • • • • .  $30 

[SpeCially reported for the Sclentlftc American.] 

CANADIAN PATENTS. 

[JANUARY 3,  1 874 . 
Po.tal order. Do not .end the money In the box with 
model. �'1 us your name In full. middle name Include <I 

Invention. that have already been patented In the 
United States for not more than one ye.r may also be 
patented In Canada . 

On ftllng an application for a Can. dian patent. the 
Commissioner c.u.e. an examination 8 .  to the novelty 
and utility of the Invention. If found I.cklng In clther 
of the.e particular •• the application will be rejected. In 
which case n o  portion of the fees paid will be returne 1 
to the applicant .  

Inventors may temporarily . ecure their Improye 
ment. ln C.nada by ftllng caveats .. expen.e thereof. $3., 
In full. 

For further Information about Canadian patent •• a.· 
olgnm ents. etc • • addres. 

llIUNN & CO., 

37 Park Rnw, 
New York. 

RATES OF ADVERTISING. 

Back Palfe - - - - - - - 81 .00 a line. 
Inside Palfe - - - - - - 71i cent. a line. 

&nllramnll8 may Aead adverU8ements a t  tilt same ralt per' 
line, bv measurement. as tilt letter'-prtS8. 

Todd & Rafferty Machine Co. 
MANUFACTURERS OF 

The celebrated Greene Variable Cut-Off Engine ; Lowe'. 
Patent Tubular and Flue Boilers ; Plain Slide Valve Sta­
tioRary. Hoisting. and Portable Engine..  Boller. of all �\:,:�oJ,��,:, J.:u��s

·.I��.?���I:.�n�hH��g
M��hi:i��: 

Agent. for the Wew lfaven Mannfaeturlng �o .'. Machin­
Ists' Tools ; for Judson's Governors and Stop·Valves : �T�kV�&b�k�w��. ;Bi"R'bfl!f"reg{i.�1 :*WV'l���: 
W O R K S .  PATERSON. N E W  J ERSEY . 

LIGHT GREY IRON CASTINGS mad e  to 
order promptly. Light work onr S oecla l t y. Address 

LIVINGSTON & CO .• Iron Founders. Pltt.burgh. P • .  

J U D S O N ' S  
PATENT L ATH E CHUCK 

LIST OF �a� :;af��� .��itoma. lrJrg�fWbc:U!f�.
I���;.r�alr 

PATENTS GRANTED IN CANADA Wythe Ave . •  Brooklyn . N. Y .  

ON DECEMBER 10. 1873. 

2.921.- W .  A.  Gibbs. Gllwell Park. E •• ex county. Eng •• 
and A. Barwick, Lloyd 's , London, Eng. Improvement 
on apparatu. and arrangemen t .  for drying. called 
" Glbb. & Borwlck·. Improvement on Apparatu. for 
Drying." Dec. 10. 1878. 

2.922.-M . A. Wigle. Kingsvil le . E •• ex county. Ontario. 
Compo.ltlon of matter to be used for blacking and 
giving a polish to and .oftenlng and rendering Imper. 
vlous to wet tbe leather of hoot. and .hoe •• called 
.. Wlgle's Improved Boot Blacking." Dec. 10. 1873. 

2.928.-H. P. Huntoon . Cambridge . Mass . • U. S . • •• slgnee 
of J .  R. Brown . Cambridge. Ma.s . •  U. S .  Improve­
ment on pipe tong •• called " The Brown PIpe Tongs. " 
Dec. 10. 1873. 

2.924.-A. Wood. Worce.ter. Ma •••• U. S. Improvement 
on bolt cutting machine • •  eaUed .. Wood'. Bolt Cut-
ter." Dec. 10, 1873. 

. 

2.925.-A. A. Wilder. DetrOit. Wayne county. Mich. Im­
provement. on machine for forging and slotting track 
bolt •• called "Wilder'. Track Bolt Forging and Slotting 
Machine." Dee. 10. 1878. 

2.9'l6-S. Switzer. Sydenham, Frontenac county. Ontario. 
and S. O .  McGuln. Improvement on rail car axle oll­
era, called " Switzer's & McGuin's Axle Oiler." Dec. 
10. 1 873 . 

2.927.-C. Burge •• , Port.mouth. Scioto county; 0 . •  U. S. 
Impro vement on the ma.nufacture of Iron and steel, 
called " Burgess' Manufactnre of Iron and Steel.  n 
D e c .  10. 1873 . 

2.928 . -G.  B. Izzard. Hamilton .  Ontario . Improvement 
on bed bottoms. called U Izzard'. Adju.table Bed Bot· 
tom." Dec. 10, 1873. 

2.929.-E. C.  Fales. Foxborough . Norfolk county. Mass . •  
U. S .  Improved machine for blocking hat • •  !Jonnet • •  
etc . .  called " Fales ' Hat Blocking Machine." Dec. 10. 

1873. 

2.9SO.-H. Hebert . Montreal. P .  Q. Improvement on 
boiler. for locomotive and stationary engines. called 
U Hebert·. Improved Engine Boller." Dec. 10. 1 873. 

2 .931 .-G . Hibberd. Wheeling. oh10 county. W. Va . •  U. S. 
Improvement on pumps, called " Hibberd's Pump." 
Dec. 10. 1873. 

2.982.-D. Maxell. Paris. Brant county. O ntario. 1m· 
provement on straw cutting machines for reversing. 
.topplng. and reducing the motion of the feed rollero. 
called " Maxwell's Change. Stop. and Reverse Motion 
Straw Cutter." Dec. to, 1871'. 

HOW TO OBTAIN 

Patonts and C avoats 
IN OANADA . 

PATENTS are now granted to inyentors 
In Canada. without distinction a. to the nation­

allty of the appllean t .  The proceedings to obtain 
patent. In Canada are nearly the same as  In the 
United State.. The applicant I. required to fur­

nish a model . with .peclftcatlon and drawing. In dupll· 
cate. It Is al.o necessary for him to .Ign and make 
alHdavlt  to the originality of the Invention. 

The total expense.  In ordinary c.se ••  to a p p l y  for a 
Canadian patent. Is ,75. U. S. currency. Thl. lncluae. 
the government fees for the ftrst ftve year • •  and also our 
(Munn & Co .'s) ch.rges for preparing drawings • •  peclft. 
cation. and papers.  and attending to the entire buslne ••.  
T:te holder ot the patent Is entitled to  two exten.lon. of 
the patent. e.ch for ftve y·ears. making ftfteen years 
In all. 

If the InventGr a •• lgn. the patent. the assignee enjoy. 
all the right. of the Inventor. 

A .m.1I working model mUAt be furnIshed. made to 
any convenient .cale . The dlmen.lon. of the model 
should not exceed twelve Inches. 

If t h e  Invention consl.t. of a compo.ltlon of mat.ter. 
88mple. of the compOSi tion. and also of the .everal In 
gredlent ••  must be furnished. 

Person. who de. Ire to apply for patents In Canada ar 
requested to .end to u. (MUNN & Co.) . by express. 
a model with a de.crlptlon.in their own I.nguage •• how 
Ing tbe merits and operation of the Invention. remitting 
also the fee. as above for .uch term for the patent a. 
they may elect. We will then mmedlately prepare the 
drawing. and .peclftcatlon, and .end the latter to the 
applicant for hi. examln.tlon • •  Ignature. and alHdavlt .  
It requires from four to twelve weeks' time. after com­
pletion of the paper •• to obtain the decl.lon of the Cana­
dian Patent Omee. Reml, the fee. by eh·eck. draft. or 

FOOT POWER JIG SAW-good article,  
,30. S .  C. HILLS. 51 Courtlandt St . •  New York. 

Why NOW .ubserlbe for the STAR SPAN· 
GLED BA N N ER. and be able to 
avotd swindlers,  quacks, and 

Not humbugs. This large LEDGER 
exposes ALL swlndlers�I

!�8a
l�eh·

a\�de:�d er,t��:�"J" �y 
them therefor .  Eight pages �PLENDID readlng. l l lu. · 
trated, stories, ta.les, sketches,  poems , &c. , &c. TWO 
choice GENUINE Prang chromos and paper a whole 
yeor glvpn for only '1.  Agents wanted .  Outftt fur· 
nished. Ca.h paId. Elegant p r e miums. Send 6 cent. 
lor soeclmen ••  to STAH 8PAN lJ L E D  llAN_\ E R. llln s ·  
dale. N . H .  

$1 r:. 00 yearly made by AI>:ent8 1n their spare mo . 
o ment. seiling our 82 n e w  articl e s .  Sample. 

85c. Catalogues free. Am . Novelty Co .• StJ2 B·way. N .Y 

$10 11. DAY made by Agent • •  elllng our newly pat· 

logues f����d 
»�it��Ii,·co��ftfl::.�a�I�� • • f*��CyO���a. 

SINGLE Sub.crlptlon. at Club Rates on leading 

wanted.  
paR�r��llril�<f���I�ysp��ra� fWlf.

rlcn�eea��n��. 
Pure LIght .nd Dark Brahmas-Egg. ln .eason .  

WANTED !-To open a correspondence 
with p.rtles having gnn or other machinery. to 

manufacture the comlDIZ year from �O,OOO to �O.OOO Pairs of the 
MOST l' O l' U LAR ISKA TES in the WORLD, 
.ecured by about half a dozen letter. p otent. Addre.s 
HARDWARE. P. O . Bo:o: 1184. New York. 

. 1 , 5 0 0, 0 0 0. 
Fourth Grand Gift Concert, 

FOB THE BENEFIT OF THB 
PUBLIC LIBR�' RY of KY. 

DRAWING DEFERBED 'l'ILL 

31st of March Next, 
to complete the s.le of ticket. and make a 

PULL DRAWING. 
l�,OOO Cash Gifts will be Di stributed by lot 

amoug Ticket Holders. 
LIST OF GIFTS. 

ONE GRAND CASH GIFT . . . . . . . . . . . . . . . . . . .  $�IiO.OOO 
ONE GRAN D CASH UU·T . . . . . . . . . . . . . . . . . . .  100.000 
ONE GRAND CASH GIFT . . . . . . . . . . . .  . . . . . . . 1i0,OOO 
ONE GRAND CASH GIFT . . . . . . . . . . . . . . . . . . .  �Ii,OOO 
O N E  GRAND C ASH GIFT . . . . . . . . . . . . . . . . . . .  1 7. 1i 0 0  

10 C A S H  G I F T S .  ,10.000 each. . . . . . .  . . . . .  1 00,000 
30 CASH GH''!'S . 5.000 each. . . . . . . . . . . . .  1 1i 0,Oll0 
50 CASH GIFTS . 1 .000 each . . . . . . . . . . . . .  1i0,OOO 
80 CASH GIF T S .  5 00  each . . . . . . . . . . . . .  40,000 

100 CASH GU'TS. 400 each . . . . . . . . . . . . .  40.000 
150 CASH GIFTS . BOO each. . . . . . . . . . . . .  4 '5 , 000 ��g 81�1l �l�¥�: �� ���L: : : : : : : : : :  g�:XSS 

11.000 uASH GIFTS. 50 each. . . . . . . . . . . . .  1i1i0,000 

Total. 12.000 Glfts ••  11 Cash. amoontlng t o  $ l . �OO,OOO 

� The concert and distribution of  gi fts  WIll  ",OR; , 
�h'�fha:.�ly�g�'1��'k"��':.:::gl���'i.��.t:�dlt'We r2�8Du J�\I,; 
.11 paid In proportion t o  t re  number of tickets sold . 

PRICE OF TICKETS : 
'Vhole Tickets , 850 ' Halve s , $,,5 ; Tenths, or each co n ·  

pon. '5 ; Eleven WliOie Ticke t s  l or $500 ; 22 � Ti C k e t s  for 
:t<1 .OCO ; 118 W h o l e  Ticke t .  for 5 .000 ; �27 W hole TIckets for 
$1U.UOO. No discount on le.s than ,500 w O l th of tiCKe t s .  

b:.rJ'J��:��':tn �!or ag�iio���r���rti����¥��"hl 

Agent Poblle Llbrar), Ky .• and Manager Gift Concert. 
THrJ';;:bli¥ .LlNr\r�ul�lnl3o��u�����'!ny ·;\:('nt8. 

601) BROADWAY, .NEW ).' ORK. 

" " WHERE TO WINTER " - E A ST , 
West, North . or South-for Health and Com­

fort THE SCIEN CE OF H EALTH for January gives 
pal'ticu lar8 �  also , U How to Get  Well and Kepp W el l ;" 
" Ill ustrati ons of the Human Body, t n parta ;" I I  Heenan , 
the Pugilist. ;" U Do We Murder Our Daugh ters ?" U C o r ­
sets ;" " Over Study ;" " '  Hert tage of "" oe ;" U Goblins of 
Pathol o ay ;n I t  The Sleeping Beauty ;" U Economy of 
Health ;" U Night Air ;" h Country Girl s ;" U How t o  Pre ­
serve One's Co mplexion i" · '  The �ecret Revealed." N e w  
v o l .  )Jo . 1 readY. 1R74 . 200 . Onl�$2 a ye.r. Addre •• 

S 'T�h ��lj'��C�003�9 N�o.Wn'll. f�����·ll1u str.ted 
and tborough� IN DEPEND E N T  Heal th Magazine now 
p ubll.hed. It teach es h o w  t o  live hCBlthfull

",
y.

,---==-
__ 

- -. .- The-Amerleii-n-Tnrbine Water 
Wheel.  ��i.:'��b l�gl�':tlTttC"��.i�b�ItJ���� 

Emerson, showtnlZ the following use .. 
ful ellec! of the power of the water 
utilized. being the highest reoulta ev-
erle�:n�;'ge of Part Gate : �. 50.08 ; 

�p�':�eh� ·0�8:�0i!,· ���: ; �d::90· 
A full reErt m.y be obtained of 

rJ��tlo� 
LS .. TEMPLE. Da7' 

© 1874 SCIENTIFIC AMERICAN, INC.
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FOR PRACTICAL MEN, 
--:0:--

My newJJevlsed and en!arged Catalogue of PRACTI· 
CAL ANu SCIENTI.'IC BOOKS-96 pages, 8vo.-wlll 
be sent, free of postage, to any one who will favor me 
with his address. 

HENRY CAREY BAIRD, 
I!'!DUSTRIAL PUBLISHER, 

406 WALNUT STREJi;T, Phnadelphla . 

CHAMPION SPRING MATTRESS-The 
latest and besl lmQrovement. Do ;rou want • 

healthy and comfortable bed ? Here II I.. The softe.t, 
easlestk chea

G
est, most popular, and durable Sfrlng Beo 

g]e'l':;'[ttouf\t 
b
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e
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pered steel aprings,s1) united tllat the pressure is equally 
dlstrlbut.d. Ea.ny moved or carried about the house. 
���s
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d
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u
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O
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'be useG on floor without bedstead. No under bed re­
quired. Needs only half thickness of haIr mattress. The 
regular ,Ize double bed, 4 fl. 6 In. by 6 ft., conlalns 19'./ 
s teel upholstery springs and wel�h. only thirty 
���er�10Wa���t�� t��ls�re

r
s�

o
�l,t�1�88 �:d�

h
�g ���:l 

Send for pl.torlal circular. Retail price of double be� f�� w��l��
e
tl�rr:\

n
d���o".igl �� w::��!t;{e. I��nf:��n°t­

��ri���Pig� ����!h�M';i:'"l�r��" Mmrs, 102 Cham· 

SHORT HAND 1 �O words por mIDute In 
• 4 weeks. Send stamp for 

Circular. J. A. GRAY. P. O. Box 4,847', N. Y. 

W
ANTED-AN HONEST MAN OR WO-
MAl-: in every town and county. To those out of work. or having leisure time, TWENTY·FIVE DOLLARS A WEEK and expenses .uaranteed. WEBSTER MANU­FACTURING COMPANY, Ansonia, Conn. 

WOODWARD'S 
NATIONAL 

ARCHITECT 
1£xx) WORKING DBA WINGS. 

Plans, Details, 
Speclilcations & Estimates. 

TWELVE DOLLARS, post· 
paid. 

MO N V liTO N ' !ol  NA TIONAL
I
SIx Dol/a1's, post 

STA I R B U I LDER. paid. 
CARPENTER & JOINER_ Six polla1's, post MONOKTON'S NATIONAL � 

Framing and Roofi nll. paId. 

ORANGE JUDD &; CO .. 
Z4� Broadway, New York. 

P. BLAISDEILL '" 00., 

J
OSEF OESTERREICHER, VIENNA, has 
removed his Commission Agency for Machines 

from Academy St., No . 3, to his own warehouse , V1ctor· 
gaElse 22,  IV distr1ct .  Hi� large business facUities enable 
him to store and seU machinery of any kind on the most 
favorable terms . 

THE " PHILADELPHIA " 
HYDRA CLIC JA CK. 
P

ISTON guided from both ends; all working 
parts guarded from dust ; stngle or double pumps, 

CYl1nder� shafts, rocker arms, pistone, etc., entirely steel. ��: !� Cilfi�t�·N��I���lf.hla, ! PHILIP S. JUSTICE. 

A Set of 1 2  Steel Lathe Dogs, 
Fr

[!
m � t� : 1�,Ch: : : : : ·. : ·:. :·:. : : : : : : : : : : : : : : : : : : ·. : : : : : : ·.nr2 

Iron, from % to 2 Inch . . . . . . . . . . . . . . . . . . . . .. . . . . . . . . . . . $ 6 . 50  
" " " to 4 " . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  $15.00 1 �,et ?.rI��eri'1 Cl�¥,p.: : : : : : :  : : : : : : : : : : : : : : : : : : : : : : : : :Jl�:B8 Expanding Mandrels taking anything from � to 4 
inches, &c. 

Send to C. W. LE COUNT, South Norwalk, Conn., 
for CJrcular. 

T
HE HORTON LATHE CHUCK, from 4 
to 36 Inches , with the new Patent Jaw. Address 
THE E .  HORTON & SON CO .. Windsor Locks. Ct. 

G
LASS '

M
OULDS for Fruit Jars, Patent 

Lamps, Bottles etc . ,  made by H.BROOKE. 14 
years at White and Centre Streets, New York. The short· est .nd cheapest way order direct <>f Mould Maker. nf�J'I6'��:UL..I.R ATTli:NTION paid to MOULDS for 

'titntifit 
.A OHANOE TO SA VE MONEY. 

-0-
A MAGAZINE AND A NEWSPAPER. 

BOTH FOR LITTLB MOB:II THA.N TBB PRIOE OF ON�. 
THE NEW YORK TRIBUNE has completed 

arrangements with the principal magazInes and perlodl· 
cals of thl. country and Europe, by which It Is enabled 
to supply these publications, together with either edition 
of THE TRIBUNE, at a very marked reduction from the 
regular subscription prize.. The periodicals for which 
subscr1ptJons may be sent, at any time, to THE TRIB,[;NE 
are given below, with the regular price of each and the 
reduced price of Ihe combination with THE TRIBUNE :  

Publishers' With With 
regular Weekly Semi.W. 
price. Tribune. Tribune. 

Harper'. Magazine . . . . . . . . . . . . .  $4 00 $5 � $� !i8 
Harper1s Bazar . . . . . . . . . . . . . . . . . .  4 00 5 00 6 00 Hdrper'. Weekly . . . . . . . . . . . . . . .  4 00 5 6 75 Every Saturday . . . . . . . . . . . . . . . . .  5 00 5 ;l8 6 00 Scrl�ner's Monthly . . . . . . . . . . . . 4 00 � 25 5 �5 St . NIchola . . . . . . . . . . . . . . . . . . . . . . 3 00  . 7 00  The Nation . . . . . . . . . . . . . . . . . . . . . 5 00  6 00  9 50  Littell', Living A"e . . . . . . . . . . .  8 00  8 50 7 00 North American Revl.w . . . . . .  6 00 6 00  6 75 International Review . . . . . . . . .  5 00 5 75 5 2-Demorest's Monthly . . . . . . . . . . .  S CO 4 ;l5 7 �O Fortnightly Review . . . . . . . . . . . 6 00  6 50  6 00  �!\���.�:"!.���.�l.�: : : : : : : : : : : : : : : � !i8  � � 6 00  
The Eclectic . . . . . . . . . . . . . . . . . . . .  5 CO 6 00 � � ScIentifiC American . . . . . . . . . . . .  3 00 4 50 6 75 PODuiar Science Montbly . . . . . .  5 00  5 75 

00 New York Medical Journal . . .  4 00  5 00 � 00 Appleton'. Journal . .  . . . . . . . . . . .  4 00  5 00  
Phrenological .Tournal . .  . . . . . . . 3 00  4 00 5 � 
1';;;e�

c
�3;�.�[0�.'\

a
��it·thiy: : � � � gg 1 00  

New·York weeki!.' . . . . . . . . . . . . .  3 00  4 50 � �g 
r�:fter.Wl�:t��te3Wew;jp8per i � g ;l8 6 00 
Chimney- Corner . . . : . . . . . . . . . . . .  4 00 5 00 6 gg t�:ll�;: ��WkJgl',!j:!l'-\veFkiy �2� 1 gg g oo  
Pleasant Hours . . . . . . . . . . . . . . . . . 1 50 3 00 4 � 
�?J�ga .��

rlc.: : : : : : : : : : : : : : : :  H �  � � � 00 GOd)f'S Lady's Book . . . . . . . . . . .  8 00 4 25 � � 
L�rlY ����';;;;;:::::::::::::::: : :  :1� gg 1� gg 12 60 
��t::;-OOd;s· · M8Iiazfne: : : : : : : ·. � � g � A � 
The Edln burgh Review . . . . . . . . 4 00 5 CO 6 00 
London Il lustrated News . . . . . . 14 00 13 20 14 20 ���gg� . . ����.��� : : : : : : : : : : : : : : : :I� � 1� �g 1� � 

Milke your own selections from this 11st and remft 
either by money o'rder, draft, or regl8tered letter, direct· 
ly to THE TRIBUNE, and you will receive both magazine 
and nl���:fser. 

THlC TRIBUNE1 New�York. 

$20 per day. 1000 Agents wanted. Par­
_ _ �lculau{ree._ A __ lI_.BLAIR & CO.,St .  Louls,Mo. 

MACHINERY s��%rd·r��ar�g;��pU(;"E 
, & co. 60 Vesey st .. New York. 

CATECHISM OF THE LOCOMOTIVE. 
With the first number in 1874, the RAILROAD GAZETTE 

will begin the publication of a Catech1 sm of the Con· 
structlon, Operation and Management of American Lo· 
jy��!�
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to obtain a general knowledge of tbe Locomotive . Thl. 
publication will be compleleil within .Ix  months . Sub· 
���I'M�I'i.�liXt

e 
ciX'fE�ti?�3

s
ifr����;; t�w 1-���

ss 

JAMES LEFFEL &: CO., 
SPRINGFIELD, OUIO. or 10\1 LIBERTY ST.,N. Y. Cn'Y. 
� f'ASON'S PAT'T FRICTION CLUTCHES 1'-1- are maBufactured by Volney W. Mason & Co., PrOvidence, R. 1. Agents, L. B. BROOKS, 60 Cllff street, New Yorl{ : TAPLIN. RICE & CO . . Akron. Ohio. 

480 LONG COLUMNS of Splendid S1o-
�te8.1 Tales, Sketches, Poetry t Wit, Humor, Exposures 0,1 Humbugs, etc., etc. The cbeapest and b

X'Ur���
lng In the WOii18N'!fFHl'� fb"6.�1fI��A�I��N�\'I: 

T H E  

SO I S H C EI  RBO ORD 
A Yearly CompendIum of Sclentillc Progress and 

DI
'CltT��r':a��

a
�'l,� �c,::I�i::;, f�f8�f

2 .
50

, 
will be issued in January next. 

The volumes for 1872, 1873, 
now ready, 

THIS NEW AND 
splendid annual book 

presents in brief form the 
most Interesting Facts and 
DIscoveries 1n the vaMoue 
Arts and Sciences that have 
transpired during the orece· 
ding year of title, exhlbftlnl< 
in one VIew tne General Pro· 
f�����f ����t

��'!,� 
:
the fol-

1.-CHilMISTRY AND MET­
ALLURGY. 

2.-MECHANICS AND EN· 
GINEERING 

8
.-

Jilfi
Cl�I8llir1>. 

LIGHT 
f.-TECHNOLOGY -Embra· 

clng New and U.eful In· 
ven tiona and D1scoverleB 

5._���t,lwY
to JJbE t<fl�i-

CULTURE. 
5.-AGRICULTURE. 
7.-RURAL AND HOUSE· 

HOLD ECONOMY. 
B.-MATERIA MEDICA, 

THERAPEUTIUS, HY­
GIENE. 

V.-NATURAL HISTORY 
AND ZOOLOGY. 

10 & Il.-METEOROLOGY 
TERRESTRIAL PHYS· 
ICS, GEOGRAPHY 

12.-GEOLOGY AND MINERALUGY. 
IS.-ASTRONOMY _ 
14.-BlUGRAPHY, 
Inrtt'llr"��:s:�� �g�

r
�fB
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��r.ra��e
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l��;;ee:;¥l�::e� 
hold, In every Library. 

600 pages, Octavo. RandsomelyBound. With Engrav-
t
n
r-ilt 'b";'i:i:;l"� all parta of Ihe conntry, on receIpt of 

the price. A liberal dlacount to the Irade and 10 .... n· 
vassere. For .ale at all the princIpal Bookfltoree. 

MUNN & CO., PUBLII!HER8, 
37' Park Row, l'Il ew York CIty". 

Tml 801EB7IFIO A..J£ERlOA.B will be sent one year 
d one copy 01 80lEJNOE REQ.ORD on receIpt of $5. 
SCIENCE RECORD FOR 181� and 1813 'now 

eady. Each 82.50. 

A .  S .  G;E A R , 
Sole Owner and Manufacturer of the GEAR VARIETY 

M�:J��I�.? Nn1f.I,tI��t!:.
e
����s�ll'::

n
��J,n

s
-

$175, '��nd'm�I:�a���I:��
nci'lactl1rer 

Wood and Iron Working 
M A O H I H D R Y  

Steam Enlrlne" & Mechanical Snpplles, 
56 TO 1i2 SUDBURY ST. ,  BOSTON, MASS. 

S
HINGLE AND BARREL MACHINERY.-

Improved Law's Patent Shingle and Heal!!ng Ma­
chille simplest and be.1 In use . AISO,-Shlngle Heading 
and Stave Jointers, Stave Equalizers, .Heading Planers, 
Tume .. , &c. Addres. TREVOR & Co. Lockport, N. Y .  

1832 SCHENCK'S PATENT. 1871. 
WOODWORTH PLANERS 

And Be.Sawlng Machines, Wood and Iron Workln� M. 
chlnery, Engines, Boilers, etc. JOHN B. SCHEN CK'S 
SONS, Matteawan. N. Y. and 118 Liberty St., New York. $425 A MONTH! Horse and carrIage furn1sh�d. 

Expenses paid. H. D. SHAW, Alfred, Me. 

G E. ILLING WORTH, Neville St. Foun­

• dry Leeds, England, makes a Specialty: of 

hIS to-Inch Lathes. All parts are mterchangeable, 
being made in dupl1cate, by patent machinery, tHus en· 
suring Accuracy and Excellence of Workmanship. 

or For prIce and Photo, write dIrect. 

OTIS' SAFETY HOISTING 
Machinery. 

NO. 348 BRolLV,fy 'f$�o�. CO .. 

NEW & IMPROVED PA.T'l'ERNS.-MA-
CHINISTS' TOOLS-aU elzes-al low prices. 

1<). GUULD. 97 t0 113N. J. R. R. Ave .. Newark, N .  J .  

U. 8, Plano Co., 8 1 0 Broadway. N .  Y. 
WORKING CLASS Male or Female, $3 0 

week, employment at 
����::�f���a�t�e

g
dfg;:t���f��d��!���;1�h

v
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return stamp, M .  YOUNG & CO . •  173 Greenwich St .. N.Y. 

p .� ·r E N ' r . COL D  R O L L E D 
S HAF TING . 

.L U ,-- la. .... � t.. UI::I. L L l i l �  l:I i l tlo .i L 1 U f',  " "'''' . .... v .... .l t,; ...,ll L  b ' LO I1 L e r  
Itrength, a finer ftnish,andls truer to gage,tllau allY other 
In use, render8 1t undoubtedly the mo8t economical. We 
are also the sole manufacturere of the C.,LEBIIATED COL­
LINS PAT. COUPLUiG, and furntsh Pulleys, Bangers, etc., �!t��� �ost approved styles. 

J�4'ii'JI.;,tt��::��t,,'t.pll ' 
Try Itreel, 2d and 3d aveBues, Pittsburgh, Pa. 

190 S. Canal st. Clilcago. 
rY"Stocks of thla Sbaftlng In store and lor aale b1 

FULLER DANA & FITZ. Boston, Mass. 
�FE�lk1

C
M1i�}i��&�r::���e;WI��, N

. 
Y. 

SrI,]:1N('II ])1]" S For cutting bURl ness f J ' .J � � Ht.nclls,all size •. Also 
... :JJ.. ) complete OUTFITS for Clothing 
StenCilS and Key Checks, with which young men are 
making from $5 to $20 a day. Send for catalogue and 
samDles to S.M. SPENCER.117 Hanover St .• Boston. M •••. 

Niagara Steam Pump. 
CRAS. B, HARDICK, 

23 Adams st .. Brooklyn. N. Y. 
WHALEN TURBINE. No rlsl!:S to purchasor Paml'bltl1. "PD t fl'�e. A R"rq- WlJAt.BN. BfLl1ston 8ml.. N. Y.  

B OILER 
StatioDary and Portable Engfnes, Superior Balanced 

Slide Valve, all kind Bollers, Circular Sawmlll., Farm 
E'fJS::ss 

For Illu.trated Clrcular
'FWr�el�\:t,�

·, 
Waynesboro', Franklin Co., Pa. 

Persons 
:g:�: f��

e
pOC::r ���bjne8 

to BO cts. perbour. It lsa pleasure to 
rue one.�ay where you saw ',hls, 
and send for full descrlptfon to W. 
F. & J. BARNES, Rockford, Winne. 
bago Co. Ill. . 

1 3  
ORIGINAL SCHAEFFER & BUDENBERG, 

MBf<deburg, Germ�nYI Steam, Blast, Vacuum, and 
Hydraw. 

c
H1;8l��'.tl,���IC:dc..�US��:1

s
: Y., Sole Depot . 

A.ndrew's Patents. 
Noillelellllt Friction Grooved, 01' Geared Hol.t 
safit� lI�l!�: �e�����II�a��'event Accident, If 
Sm!�::B::!i� 

a
%1tf:&"lr:lI��:�k

. 
OIlCUlatlnlr En:r'\ne8, Donble and Slnlrle, t-Z 

tOO-Hora�power. 
Centrl1Wfal l'nmpII, tOO to 100,000 f.allon .. 

M:d, s"an.::: 9::M:ull!.�8I,I�:�rn�e�.���:� 
out lltjn1'Y. . 

All Lllrht,-Slm
r,
le. Durabl , and Economical. 

Send for \Jlrc���'li. ANDhl';WS & BRO. 
414 1"1 dter Btreel, New Tork. $3"5 A MONTH to Male o r  Female Agents . 

I NOVELTY Co., Biddeford. lIe .  

Machinery, 
Wood and Iren Working of every kind. Leather and 

Rubber Beltlng, Emery Wheels, BabbItt Metal, &c. 
GEO. PLACE ", CO., 121 ChamDers 81. N.Y. 

Cold Rolled Shafting. 
Ol��:���� ��:� ��r.:�il�,�:,

a
l���'s1�'J i���

e
y y��:����� 

10 24ft. Also, Pat. Coupllu!l" and Self·olllng a!ljuslable 
Hangers, puUeys, etc. GEORGE PLACE & CO., 121 Chambers Street, New .ork. 

Sturtevant Blowers. 
Of every sIze ana desc8�g'knG�0�rt'bW �n

c'if.
nd. 

121 Chambe .. Street, New York. 

R
ICHARDSON, MERIAM .t co. 
Manufacturers Of the late.1 Improved Patent Dan­

ela' Bnd Woodworth Plan1ng Ma.chines, Matchtng, Sash 
���f:���rc�1��
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���8:�7!�

S
l�fc�����t8�&fn�:_X:� 
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of;'tt�t ��IdS�:rI���' 
other kInde of Wood·worklng Machinery. catalo

M
es. 

��:t�����!:�
s 
;::eggu:E;U�8i��:rty������

t
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WOODB URY'S PATENT 
Planing and Matching 
and Molding Machines, Gray & Wood's Planers, Self·olllng 
Saw Ar��'l: �Mb�: woo

� Jl''rit
l
e�fy�t�:�t

e
u.·y. ; Send for Ctrcula.rs. , 67 Sudburv Atref'!t. Bost.on. 

C. �4��l:���;.��1�M�l w. L. CHASE & CO., 
93, 95, & 97 Liberty St., 

• New York_ 

1873 and 1874. Oatalogues Pree. 
Machlnl.ts', Blacks�llbS,' Model Makers', PatternMa­

kera'. Organ ButlderB , P1aDo Makers', and Tools and 
Supplies for ali classes of Mechanics. 

A .  J. WILKINSON & CO., Booton, Mass. 

OF THE 

SCIENTIFIC AMERICAN. 
THE BEST MECHANICAL PAPER 

IN THE WORLD. 

TWENTY-NINTH YEAR. 

VOLUME XXX,-NEW SERIES, 
The publishers of the SCIENTIFIC AMERICAN b_g 

to announce that on the third day of January, 1874, 8 
newvo]un::.e commences. It w1l1 continue to be the aim 
of the publl.hers to render the contents of the coming 
year more attractive and useful than any of its prede· 
cessors . 

The SCIENTIFIC AMERICAN Is devoted to the Inter· 
ests of Popular SCience, the Mechanic Arts, -"{aDufae· 
tures , InventioDs ,Agriculture,Commerce, and the indus 
trial pursuits generally ; and It is valuable and tnstruc· 
tlve not only In the Workshop and Manufactory, but also 
In the Household ,  the LIbrary, and the Reading Room. 

TM best 1ifeehauical Paper in tIle W01'ld ! 
A year's numbers contain over 800 pages and several 

hundred engravings of new machines, useful and novel 
inventions, manufactnring establishments, tools, and 
processes. 

To the Heel!anw and Manufacturer ! 
xo person engaged In any of the mech.nlcal pursuits 

should think of doing without the SCIENTIFIO AMcrl­
CAN. Every number contains from six to ten engravings 
of new machil1Qs and inventions WhICh cannot be found 
Ia any other publication . 

TERMS. 
One copy, one year . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  .,.01 
One copy, stx months . . . . . . . . . . . . . . . . . . . . • . . . . . . . . .  1." 
One copy, four month . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 1 •• 
One copy of Scientific American for one ye8r,an� 

one copy of engraving. liMen of h'ogress" . . I •.• 
One copy of Scientific American for one year,and 

one copy of " Science Record " for 18'i4. . . . . . 5.01 
Remit by postal order, draft or express. 
The postage on Ihe Scientific AmerIcan I. Ilve cents 

per qnarter, payable at the office where received. can .. 
ada subscribers must remit, with subscription, 25 cents 
extra to pay postage . 

Address all letters and make all POBt Office orden and 
drafts payable to 

MURH '" 00., 
37 PARK ROW, NEW Y OBK 

© 1874 SCIENTIFIC AMERICAN, INC.



A df>erlUltm4nUl Ulfll be admllled ()I& 111" page al l1I4 rae. 01 

11.00 per liM for eacA 'Merllon. ]J)nqramnq. mall 
llead adf>erll8emtt'UI al lllt sa"" rau _ .'" 1>11 fIW<J8o 
flremenl. a. 1114 1e11ef'otJru •• 

�OYE'S MILL FURNISHING WORKS 
are the largest In the Unltt.d States. They make urr Millstones, -Port.able )lUls, @mut Machines, Packera, 111111 Picks, Water Wheels, Pulleys and Gearing, speCially adapted to liour mll��. 'l'�'irMi i,at�Y:"�UIJ'aIO. N. Y. 

HIGHEST PRE�IJ II M ( �I edal) Awarded and Indorsed by 
C"rtltlrate from the AJIIEHICA}( I N STI· 
. T l.'TE .s .. the best article In the market.'  

The "ASBESTOS ROOFING" Is a substantial and 
�����}:t�l:������l�n ����� oC::a��O�a

f��lfn ��Y�1��ri:1:�� �� 
is msu ufacturcc.l I n  rolls ready for use, and (�l\1l be cheaply 
tranlported .n(l ('aolly applied. 

ASB ESTOS ()E:tIE:ST. prepared re8d�' lor u:-;e.  Cun be t>8tilly applied with R 
t rowel , and wfll perlllllHcll tly �top all leaks all roofs. 

ASBEl'ITO!'! ROOF ('OATING. prepared ready tor UKe. Appllt"d with a brush, and forms 
an elastic waterproof cOYl'rfng, which will  restore and 
preserve old, decayed, and leaky roofs of all kinds. 

ASBESTO!'! n O I l,ER FELTIlSG, for covcring Hot-air una SteulU I'ipcs, HoBers, on 
�t1llSt etc. 

BOILER SCALE PREYENTIVE,AsUEST8S BOARD, SHEATH· 
ll?.;iiii 1����!:::-e��W�PJ�';,ee::'�1�1�1��1::n r:�'i,e
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TRY THE VICTOR DRILL CHUCK.-
Warranted to hold with a clas(> of the hand. TrI-

*�B"a8iu�G
vl:"J.�a

Adr..�!: llftj�e�o;�RJJ::. 
IIIANU

-
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A 
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P R A T T ' S  
A S T' R A L  

O I L . 
Safest and best Oil eyer made-burns In any lamp-for 
• ale everywhere . C HAS. PRATT & co. 

l':stabllshed 1770. 108 �'ulton street, N. Y. 

KIDDER'S P ASTILES-A Sure Relief for 
Asthma. STOWELL & CO. Cbarlestown. Mass. 

THE CHEMICAL H Y H ROSCOP E-A new , 
. beautiful .  and rt�l1&hle !oIcientiflc i nstrum ent,  to 

Nhow tbe humidity of �he air aud Jlrohable state of the 
weather bl the ehan g('M tn color of a <.'hemf<oallf: �re-
fry�d

R8�cbp�e�� .��hl:�d�:i;hl a����'
" CIlE� I AL 

KEE P YO.) It BOILERS CLEA�-

A N T I  LA M I NA 

SISCO 
Pat���I�!1E���R�o!T'iIP.:PS, Z,'irllt PrentiufWt at � e w  Orh.'SIlIf, (;tncinnatl, and New York. " .Me(lal of Speelal A llal'cl," American Iustltutc. 1872. 

Perfect satisfaction guaranteed. The cheape8t most durable. popular and successful Pump known, for 'Paper llakers, Tanners, Contrat:tors, Brick Makers, Distillers t'tc. Pumps wUn engine on frame. complete, at low tlgures,for Wrecking, Dredging, IrrIgating, etc , l11ustra. ted pampblettfrce. 1:00 referellCl'lf to parttes act ually using the Pump. 24 pages ot the strongcat'posHible testimony. Addre.. HEALD, SISCO & CO., Baldwlns\'lIIe. N .Y. 

WIBE BOPE. 
J O H N  A. R O E B L I N G ' I!! S O N S  

JlU"""UI"AOTUBBB8, TRENTON, N. J. fOR Inclined Planes,Standiru!- Ship Rieglng 
Brldge8. Ferrie •• StaY8.or Guye on 'berrlckJ & lJranee' Iller R6pes, Sash Cords of Copper and Iron. Llgbtnlng Conduct .. rs of Copper. Special attention given to bolsl.o Ing rope of all kinds for Mines and Elevators. Applyfor oI ... ular. glvlnJr price and other Information. liend for oamphlet on Transmission of Power bl" Wire Rope.. � lal'le etock COnBtantly on hand at New York Warehou8£. 

B U I L D E R S 
No. 117 Liberty street. 

Send for Catalogue. A.J . B ICK­
NELL & C O . ,  �1Warren st., N .Y. 

D O U B L E  A C T I N G 
B UCKEl-PL UNGER St!���PS 

VALLEY MACHINE COMPANY, 
Easthampton, Mass. 

I­
I 

. .  We a�k lIoth ing' 1 1 1 01'1' t h an t hat I lw pnhl i ( '  �hal 1  be madc acquainted 
with thl' Inll" ."  - 1."':(1',,,., ,-,."", P. 11. ,t, 1-' . .11. I,' O () T  ..... . ('£Ilu /l)!I /II' 01 ,Iuly. 
1 �i3, ]'<1:/1; :li. . 

�lcI8r8. P. H. � F. M .  I tno'I':';' Cata lo�tll '  i l f  .T u ly . 1 ';;;) ,  ",II ii'll  has rC'("cntly como into my 
hand8 ('ontains alOnl f '  mat t t'r to w h ic h  i l l  j l l stil-to to lIl y:.elf and my fri t'lHIs 1 I"hou hl gi\'e attention . 
I nccortlillgly give bl'low J.;x t ra l ' t:.-.  from t l w ·Catalo;.{llc r�'fcrrt'll t o '-": (pagt.·:o\ j8 and :W.) 

" Tria l  between Sturtevant Fan and Roots' B lower ,  at Boston , March  24 , 1 8 7 3 .  
Report o f  Prof. 1'. "-. BACO'S. 

BOS1'OS. �larch 2;), 11o}i�. 
'f)w result of the test made 1 1)'  JIlt..' to at4c t'l'ta i n tI ll' puw'-'}' rl.'ll U in'd to drive the HOOTS' B LOWER 

nt the works of tile �allc.l B hu;t Company. at �f}uth Bo:-:toll. Y l'�t cl'(lay. resu lted as follows : -
To maintain a prc!O)8urc o f  l I i w  . .'tl'cn i n che:-: o f  water i l l  tlH.' h la:;t-pipe requi rcc.l livc anu fourteen 

onc·llUlld.rcdtb8 .(�,14) horln' I'0Wl'l". 
In proceeding to makl' a comparati Vt! \l'�[ of tile 8'l'VRTEVANT BLOWER. We fou n d  that :M r. 

Stl1rtevant�8 pulley 011 · th(! maiu ehat't ur'I'd to drh'(! hi� B loWl'r had been l'cmo\"l·d. l'l'udcring it 
imponiblc to make the test. But fortunately, on the �Otl J .  I had made hy h i H  OrUl'l' , and il l  his and 
his engineer's pl't'Hen�c� a careful nnd to lUI,.' l' l It irely �atisfactory tl�t1t of his B lowl·r . under the same 
pressure i n  the b lailit-p ipc. whil'h rC�l1 l tl'd : 18 follows : - To maintain a prt'ssurc of l IhH'h'CIl itH'ht.·tJ 
,,1' water in the h last-pipe roqllin'u t,' .. (1",1 J" l'tll-mw 1"",d'·" ,Ulls ( 1 0 . -1. 1 ) Iw,'s,' )>0,," " '. 

R(·spcrtfll l l y .  }o'. 'V. BACON, Con .llltin� Engin(·(·r. 
lOt) ( i)NWtt'J'cial Sit'eel," 

. ,  Above we giVl' the "* "* "* '" report of Prof. Ii'. 'V. BACON. i l l  rc�'crenc(' to It trial 
betwct.'u th(! Sturtevant Fan and our Blower, m ade at the work'" of the 'J' i l�hman band B l ast Com­
pany. 1l0Mtou, Mardl 24-. 18j3. rl'he objt'ct of till' trial wal:' to makt! a comparative h·�t betwee�l the 
F'an and Ulower ill refercncc to the power rellllired to fU l'nish tilt! blm.t for the rJ' i lgllm:l1l 8arlll 
Blast Machiuc, the prc�)oIure per squarc i twh and aperture of tlischarge hl'ing t lw ,ijame ill uoth em.eoS. 
" iz . ,  ni net(�en inchcs of watt.'r nUll area of apcrture thirtel'n :lntl a hal t' i u("hes. ! 

It is perhaps, prop<" r that we should Atate that till' B lower of our make \lst.'tl at thiJol trial was 
one of ordinary cou-",truction. auel was not titteu u p  w ith any l'l,fe rcnce whnt<.'\'cr to a trial of thiH 
kind. 'Ve had nothing to .10 with starti ng or spel�ding tht' Blower. o r  with any of the arran g(�' 
IlH'nts. which ('ould han! l lclm changccl very materially to our RtlvlLlltagc : whil(!. 011 the other haml .  
Jt,l r.  Sturt<"vant hacl ample time t o  complete hi� :ll'rangt'ments. Ill' ('hanged his Blower s('v('ral 
times. making pri\'at(� tl!lSts b<,'forl' Wl' arrived . rrhe refCou lt .  u n tler the circumstnlwcs. we cOIlHider. 
il't highly creditable to ou r B lowc..·r. as it  madl' le�A than half thc d raught 011 thc motive power that 
was required to d rive the Fan, llIHl fu l ly d�mon�trated the corrt"ctncR8 of the trials made at o u r  
workl'\, November 2 s ,  1871� a n d  � ar('h 2 a .  1 8j2, �i\'('l1 on pag(>s 32-35, IUld made under exactly the I 
Rame circumstance.. P. II. 8; }o'. M.  ItOOTS." . 

'i'D tBIA4< a ��\U' IJJmI@ 
In answer to the above I do not deem It nece •• ary to ref�r In detail to tho various miRrepre- I 

sentation., but would .imply publish the following I,·tter from M r .  BACO:'!, thus showing till' 
ABSURDITY and FALSITY of the statements therr. given.  and admit that the reputed trial referrc.·d 
to " fu l ly d emon.trates the CORREC1'NESS" ( t) of the trllll. made at their works. November 28th • 
lSi!. and March 23d. 1872. to whi('h trilli. I haw not thought it worth while to refer hefore. 
believi n g  it  to I", beneath the dignity of honest competition to reply to reports of such a fllreil'al 
Ilature, as any sane m<"!chnnic know� th:1t the MessrK. Roots nor any one e18� have a machine that 
will give over tlSt PER CENT. 01-' USEFt.:r. EFFECT� an d  further. that no machine can run under the 
Marne conditions 3!,;87 revolutions p(·r minute with the 8Al\olE };Xl'ENDITtJRE OF POWER as rcqu i r� .. d 
to driv(>- it 34j2 r(�\'olutions� as they report th(' Sturtevant Blower to havt' done. I urn willing that 
t l l " Re "'ports .bollld stun(\ or fall upon th"ir merits . for certainly no showing up of mine " ou l d  
rev",,1 HREATER ABSURDITIES IN MECHANICS. 

I ... etter of Prof. F. 'V. BACON. 
BOSTo:s- . No\, . 7. 1R n .  

)11'.  B .  F. STURTEYANT,  Boston , Mass.  

Dear Sir : Referring to the pl':ivate experimental tests of Blowers 

made on the 20th of March , 1873,  at the Sand Blast Company's 

'Yorks , at South Boston , Mass . ,  at which the power required to 

drive the Stnrtevant Blower was indicated 10 .41  horse power, 

I beg to say that the same was i ncorrect ; I emmot 

state accumtely how tal', but be l ieve to the exte nt of about 

one-half ; it being i ncreased by other machinery being in 

operation , (of which I had no knowledge at the time , )  driven hy 

the engme during the test , wh.ich wns during subsequent tests 

thrown off'. 
The error u'us caused by a d�ffereltcc of .'!pecd on a .So. 8 Dryer 

(c011l1JOsed of lL l\'o . 8 Blower and Hellta combined) t Itr III/me bem g /'lin 
(rom 880 ret'olutiolls on tIle Roots' test to 1200 on tlte Sfllrtet'wtt test, 

the Dryer requil'ing much more power running at thc increased !:1peed . 

It is but just to say that this is confirmed by a subsequent test of 

the Sturtevant Blower which shows hut 6 . 66 horse power with a 

watcr pressure of 1 !.I inches , the standard pressurc for al l the tcsts . 

F. 'Y. llACO�, Consulti1lg Engilleer. 

Referring to tl", la.t c1auK(' ,)( M r .  Bacou'N letter. 1 would simply bay t l l"t  the te.t thef(' 
rpf,'rrNI to was made with a tl itrl,rl ' t l t  Blowl'T.  : I JH1 1 1 1 1th'r liomcwhat cll frcrt' l l l  l ' i rculU�talH:l't' t h a n  
t h t !  Olll' of lfur('h :,!nlh 

B .  F .  STU RTEVA N T .  

American Saw Co. 
NO. 1 F R R R Y  ST.,  NEW \'OIt K .  

Movable-Toothed Circular Saws. 
Eccentric Geared Power Presses. 

. 'COiiENRY-HALi; & c-i;:':�o i 'ortlilii'dt �i·.�-"�--:-ciiY. THE PULSOMETER. 
The Rlmplest, moot durable and ellectlve �TKA:M P("�IP 1l0W in use. Will pump gntty 

�� ��r��� it�����i]�e�t 
o'it�a:fO�rlJ�:�ry 

to 
B r a u c ," U e p o t H : 

11 "I.?emberton Squn.r('. HOl'toll,  Ma�". 132, ?tiu,rkN St . •  Phf ladt'] I)lIh- ]'a �tf Wells Street,  ��hfe8f:�). 1 ] ] . ' . 
South \VeRterll } .. XpOSJtlOJ l �  :\ e w  Orleo ns 
81 1 & 813 :-; orth �('con<l �t .. S t .  Loul •• �I o·. 

RAN SOM 8YPHON UON DEN 8EH perlecti and Duttnta1na vacuum on Steam Eng11les at cost of one per cent its valse. and bv its use Vacuum Pails are run ,!,lth fuil vacuum without Air Pumn. Please mil .. t !�; �3:t:.�:�y'S onke, .i:Jl11falo , N. Y. C1rtulars St'ut  to 

Tlir Tfv :JTE C OMPANY 
Emery Wlleels �<: �A�J�llE .� EmeryGrinders 
�r�����mmG '��J:::; p-�·M�N��E La.rA. 

STEAM BOILER AND PIPE 

COVERIITG 
Saves tel! to twenty per cent. CHALMERS SPE�CE CO .. foot E. 9th St .. N. Y. : 1:)(),2 }(. �Dd ;>1 .. 1:'1 .  LOUis.  M o .  

N. Y. Safety Steam Power Co. , 
30 CORTLA lSUT STREET, 

1'1 E 'V Y () It K -0-
Supertor STEAM .ENGINES A�U BOIL­ER8, b} �ecial mach i n e ry tl nd dUJ))1· 

�l��!��nt l:::'\;' M��i��(t� �7If��ffi�: hie to dcrangemru"":: , 'fhelr CollBIXED ENGINE AND !JOI LER 11:' peculiarly adapted to all purpoRCs r<.'quiriug small power. Mort' than 41..:0 eIlg-jIltS, from 2 to 100 horse ))Ower, t n  usc. Send for nhu;trntf�d circular. 
IRON STEA ltiSHIP B UIl�DERI':I. 

NEA.FIE &- LEVY, 
PENN WORKS, MAR'�I��<iI��iJloOJI':It:1Itl��::UJJ,U. 

PHILADELPH IA PA. ' 
----t· LUBlUCA. TOBS. 

DREYFUS' transparent SeU..act­
Ing Oilers. fer all sorts of MachInery 

. 

. '  and Shafting, are reliable In all seasons, l��g lv' iiMln.foiih'}o�Ft�if;te��; 
? now adopted by over 150 H. H. In the U. S.,  

� .  ��� �lIl�ugr1)1!F?�:,��,���ri��1!t�:i�', N.Y. 

PORTLAND CEMENT, 
From t h e  best Lon���t!�n�h��ii���'CJr3s��I�?f. A Practical Treatise on Cement furnished for t5 cent. 

SUPBB-JlBA. TBBR 
Save fuel. and sup�� D RY steam. �;aslly altacnea to 
any boiler. Nl:Y W

' lsUli��fisr.:,
n§��'fork. 

'D...rometers For testing OvenB. Boller 
.. � • fluel, Blast furnaces, 
Super-Heated Bteam. 011 Stills. &c. 

AddresB H E l> ln" W. BULKLF:Y, 
98 Liberty St., New York. 

HOUSTON'S- PATENT 
TURBINE WATER WHEEL. 

Slmp'PMt, Stron"eltt_ Clteapest. ncst. 
In the test at Holyoke, ln 

1�72. the Houston gliye the 
hlabclft perC(·llfllge evpr 
IIho·",n til l:!. rcl1 u u h.'  tcst d.ud 
the Ithrh("Mt u,-cr OKe 1·('­
'1UIt .. ever obtained. In practical UtW it is I','erywherl! 
dCD1011�tral tll� its superi or­
Ity over all othl'rs.  Emcr· 
son'H fun rcport fUrnlslll'd on 
:lnpltcBti oll . Send for CIreu­
Illr. 

�lERRILL & H O lTSTON 
IRO)< WOHKS, 

BI)lolt,  Wl,conoln. 
IRON . PLA.NBBS, 
E�GI�E LATH�:S. nUILI,!>. & e .  Sen,l fo. Prio. List. 

lS EW HA VElS ilIA lS U Jo'A C T lm I N O  co . •  
N" c w  Jln ven, (jun 11 ,  

STAT I ONARY \ND PORl' � RL E  STEA)! ENGI NES. 
Babcock &: Wilcox Pa.tent Safety Boilers, 

L E F F E L ' S  DOU B L E  TUR B I N E  W A T E R  W H E E L . 
SHAFrING. PI/LLU8, J/A!\filRS AND GEARING., 

P O O L E  &; H U N T ,  B A L T I M O R E .  

FnDl� hllY ing" :\r,\('ld l1 i >t�' � I lppl i('� and 
new and 5Iecond hund lJl8<.' h i n t·ry }o'on :-; .\ 1.":, will tlnd 

a HEADY M A l{KKI' I �  C A :-; AIJA. A llllrcss 
DO� ALJ) C .  HWOUT & C O  .. 

Engineerl:l and llachtncrr Broke-rs, Toro n t o ,  O u t .  --- - --_ .  -------- _ . .  tat TilE BEST HOl. I D  E)lEHY 
WHEI!;LS and patellt Grlllll i l lg �Ia· 

--
. 

����ic��� TI�::���tli;��;:\��o��.\�li� 
Woonsoek(·t, I � .  I .  - pr };YERY "'HEEL AND KYEH\' .' !lIACll I N E  W A lmA�TED. 

NEW Y='--ORK-STEAM ElfGtNE CO� 
l\I A N ITFACT L: ltEIl to;  O F  

Macbimists' Tools 
OF A L L DEselU PT IOXS, 

98 Chambers St. , NEW YORK. 

EXTRA HEAVY AND IJlPROVED. 
LUCIUS W. POND, MANUFACTURER 

Worcester, :Mass. 
Wareroom., 98 Llbert�����i,��1!;��rk..iirent. 

THE " Scientific American " is printed ,,1$111. 
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