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ENGINES OF THE STEAMSHIP PARISIAN. There are three cylinders, one high pressure and two low 
In our issue of April 1. we ill ustrated, as an example of p:t:essure, which are 60 inches and 85 inches respectively, 

one of the latest types of English mar�ne.engines, the power- with 5 feet stroke of p iston. The cranksbaft is of steel, 20 

ful and compact engines built by R. Napier & Sons,:Ghis' . inches diameter ; .the crank pins are 21 inches diameter, by 
gow, for the steamship Parisian. This vessel is 4.jO feet loug the same lengt.h. Steam of 75 pounds pressure is used. 
and 46 feet wide, and has 10,000 tons di splacement. The. construction and arrangement of 1 he cngines is so 

The engines are vertical compounds, of the "tandem " well shown in tile engraving, that we need add but little by 
type ; tbat is, with the cylinders in li ne witb the keel. In way of .explanation. The piston valves are worked by a 
the previous. illustration only tbe rear of the  engines was link motion, wbich is pecul iar in some detail s, espeeially 
shown. The accompanying engraving represents the front,the rock. shaft and levers which connect the link motion 
'1nd shows the valve and pump gear. ' with the valve stems. 

+-----
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THE ENGINES OF THE· "STEAMSHIP PARISIAN� 

[$3.20 perAnnum. [POSTAGE PBEPAlD.] 

These engines are bandIed for reversing or going ahead 
by a single steam cylinder, which is locll,ted behind the cen
tral main cylinder, connecting directly by a rod with the 
reverse sbaft, the arm of which is shown in the engraving, 
and tbe -air pumps are worked directly from the cross head 
of the main engines, instead of by a separate engine. 

. 

Tbese engines were run at 85 revolutions per minute, at 
which speed they indicated 6,020 horse power. This very 
h igh piston speed shows to what perfection modern work
manship has attained when it is possible for even a short' 
ti me. --'-J!)ngineer. . 

i 
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LIGHT, HEAT, AND POWER AT LITTLE COST. 

Among the most interesting exhibits to be seen at the 
Electrical Exhibition now going on at the Orystal Palace, 
London, is tbe new secondary electrical battery of Sellon and 
Volkmar, the operation of which appears to mark the open
ing of a new era in electrical progress.' If all that is said of  
the new invention be true, the  storage of  power by electrical 
means is now reduced to commercial pract ice, and, as re
su]t,s, we may soon expect to observe some curious changes 
in the arts, habits, and wants of the people. 

For example, anybody who choos�s (0 put a windmill 

[MAY 6, I88�. 
quired; for the future he need only set the charging of tIle 
batteries in action during the day, and my store will be ready 
for evening use without fluctuation or intermission; The 
durability of the incandescen t lamps is also greatly increased, 
and the lights can be regulated to any required degree of iu· 
tensity if you diminish your electromotive force by cutting 
off so man y cells, and you thereby conserve so much of youI' 
electrical power. " 

One copy, one year po.tage included .................................. $32& upon his house or barn will be able, by means of the second-

The practical exhibition of the new  battery is described as 
having  been attended with great success. Many ligbts were 
shown, the brill iancy of which. could be readily increased 01' 
diminished by switching on or off one or more cells of-the 
battery. One copy, six months postal(e included . .  . . . . . . . . . . . . . . . . . . .. . . . . . . . 1 60 ary battery, to light his dwelling at night, supply it with 
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heat and hot water for washing and cooking, drive sewing 
machines, churns, washers, pumps, keep electrical car
riages that will run anywhere about town without horses, do 
his plowing, draw mowers, reapers, seeders, propel boats, 
and perform almost any sort of work that may be required . 
The rotation of the windmill, running day or night steadily 
or intermittently, costing nothing except repairs, will have 
its power stored up and held in the secondary battery, and 
by the touch of a button to be instantly delivered and put to 
use when wanted in  the form of l ight, heat, Or power. The 
battery forms in effect a reservoir of  force, which when con
nected wit.h an electrical lamp yields l ight, or with an elec
tric machine yields heat or m otive power. Furthermore, 
the battery is  quite portable, and may be placed in an ordi
nary carriage. giving motion thereto, like a locomotive. But 
there is no boiler to explode, and n o  fuel or water to be sup
plied. Women and children may safely use it. Every class 
of society, from highest to lowest, every art and i ndustry 
in the civilized world, will benefit by its adoption .  Tbese, 
we say, are only some of the i ndicated uses and advantages 
of the new inven tion, if all that is claimed for it be true. 

A trial and exbibition of the n e w  battery was lately given 
at the Orystal Palace, before a large number of distinguished 
guests, among whom were Mr. Warren'de la Rue, Professor 
Orookes, Professor Hughes, Professor Dewar, Dr. Huggins, 
4-1exander Siemens, Professor Thom pson, P rofessor Adams. 

.. , .. .. 

THE PROTECTION OF SMALL INVENTIONS. 

A characteristic feature of the American patent sYBtem, 
and oIiEk-!9ward which the patent laws of other countries 
have beeD. steadily approxi mating, is the encouragement 
which it offers to all men, poor as well as rich, to make in
ventions and publish them to the  world under the protection 
of letters patent. The smallness of  the official fees and the 
exceptionally thorough protection offered have been very 
fruitful in calling out and making public invent ions which, 
like the Bessemer bronze powders (elsewhere commented, 
upon), are easily open to spoliation; hence the rapid and enor
mous inultiplication here of individually small devices whi ch 
have had in the aggregate such a shaping, helping, and enrich
ing influence upon all our in.dustries. Not unfrequently 
has it happened that seemingly minute and unimportant 
devices, invent ions which could not have been patented 
elsewhere or which the inventors would have been unable 
to patent on a�count of the cost, have here brought liberal 
fortunes to their patentees, vastly greater profit to the public, 
and sometimes have furnished the beginnings of great in
d ustries, 

Contents. 
Mr. Sellon, tbe principal originator of the invention, was 

(Ill t d t· 1 k d 'th t '  . ) called on for a Rpeech and gave the following particulars. 

Such resul ts are possible only where the inventors' rights. 
easily secured, are rigorously guarded. One of the strongest 
safeguards to patents upon easily marketable invention s of 
general util ity is the law which makes the buyer of infrin g. 
ing devices measurably responsible for the wrong done the 
rightful patentee, thereby spoiling the market for dishonest 
and unlawful products. This vital truth has repeatedly 
Qeen recognized by past Oongresses, and quite recen tly 
again by the Uongress now sitting in Washington , in defeat
ing projects calculated to sacrifice the rights of patentees of  
articles of small market value. The action of tbe Senate 
upon Senate bill No. 1238, a few days ago, may serve as an 
example. The first section of the bill provides that in suits 
for in fringement, where the defendant's purchase was made  
" in good faith for h is  own use  and not  for sale, and not  in 
any manufacturing process, " the plaintiff must recover $20 
or he cannot recover costs ; while the second sectioll requires 
the plaintiff to deposit .. a reasonable sum not exceeding 
$50," as securi ty for the defendant's costs and expenses. 
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wraps. 
In this new form of battery all the clumsy wrappings are 

removed, and simple perforated plates are used, the result 
being the production of durable and more powerful cells 
than heretofore. Mr. Sellon said that he looked forward to 

The chairman of the Senate Patent Oommittee strenuously 
urged the passage of this bill ; but t.he objections to it were 
so strong that it was withdrawn, it is to be hoped perma· 
nently. The provisions of the bill (as will be obvious to 
any one) would reach a very numerous class of patentees 

the t ime when huge plates of half a ton or a ton each will whose rights would be sacrificed entirely. 
be used, and thousands of lamps supplied from one battery A stilI more reprehensible attempt to remove the legal 
or reservoir. He further said: safeguards of patentees is said to be fa I'ored by the Patent  

" Of the sizes now made, one standard size of  the  dimen- Oommittee of the House. According to tbe  Evening P08t of 
sions of forty-th ree one hundredths of a cubic foot, and con- April 25, tbe committee that day directed a favorable report 
taining of metallic composition about 62 pounds, will yield to be made to the Rouse on a biI I  providing that no action 
when properly. charged an aggregate amount of current for damages or proceeding in equity shall be sustained, nor 
equivalent to fully one horse power of electrical energy for the party held liable under sections 4919 or 4921 of the Re
one hour, giving off from 350 to 400 amperes at any required vised Statutes, for tbe use of any patented article or device, 
rate up to 40 amperes per hour. The next standard size con- "when it shall appear on the trial that the defendant in such 
tains of metallic composition rather less than 300 pounds, action or proceeding purchased said article for a val uable 
and can yield five horse power of electrical energy for an consideration in the open market. " 
hour-giving up its 1,800 to 2, 000 am peres at any rate up to It is incredible that the House can len d itself to the fur-
200 or 250 if requi red. One set of 39 such cells will be therance of a measure so palpably intended to lay the pro
seen working 200 Lane-Fox lamps in the Alhambra Oourts. perty rights of patentees open to general invasion .  Still less 
The plates have no supports, and are simply in appearance possible is it that both Houses can agree to such an llnjusti
solid pieces of metal separated by slips of wood, and im- fiable reversion of the spirit which has thus far ruled in 
mersed in acidulated water. In reality they are full of inter American patent legislation. There must be some m i stake 
stices or holes. which contain the packed material. This is in our contemporary's report of the committee proceedings. 
applied hi such a form that it makes a solid alloy (if I may The country is too deeply indebted to the ingenuity of our 
use the term) with the plates themselves." inventors, and has too much to hope for from the future 

He then proceeded to request that a scientific committee working of their genius, to abandon the profitable practice 
should be appointed to examine and verify his statements of dealing justly with and by tbem. 
and test the battery. He then continued : ....... 

"Now as to the practical application of these batteries. BESSEMER'S BRONZE POWDER.-HOW THE PUBLIC 
To my mind their employment will be almost unlimited. I GAINS BY GRANTING PATENTS FOR INVENTION. 
can con ceive no installation of domestic electric lighting to About forty years ago Mr., n ow Sir Henry Bessemer, had 
be complete with out them, whether a� a supplying or as a occasion to buy some bronze powder, for which he was 
regulating medium. For motive power I anticipate immense charged seven shillings (about $1. 75) an ounce. On exami
demand ;  and although the factory n ow nearly in course of nation he found tbat tbe metal of the powder waR worth 
construction is upon a scale somewhat commensurate with less than a penny an ounce. So large a margin for profit 
the business in hand, yet I feel confident that it will form set him to thinking, and his th inking resulted in a machine 
but the nucleus of an immense and important industry. for  making bronze powders rapidly and cheaply. 

"The application of tbe forces of nature, such as wind, Having small faith in the adequacy of the protection ren , 
running and tidal water power, will ' now, doubtless, receiv.e dered by the patent laws of England as administered at that 
more engineering attention than heretofore; and electrical time, Mr. Bessem6r determined to keep his invention secret. 
energy, which upon its generation can now be stored and re- He made working draw ings of the machinery, and had the 
served for use as required! must become a much sought for va.rious parts constructed by different machin ists in Liver
and highly prized' source of power. To l'e,!!;flR:! the use of pool, Manchester, Birmingham, and London, so that no one 
these batteries only as a small matter of personal conve- should be.able to guess what the entire machin e  was in
nience, take, for instance, my own case. Up to the introduc- tended to be. With two trueted assist ants he put his ma
tion of these batteries it had been necessary for me tokee!>"one chi nery together, and thereafter only himself and those two 
of my gardeners every evening attending to the engine and ever entered his factory. At first he charged eighty shil
dynamo machine up to whatever hour light might I?e re- lings ($20) a pound. The same machines, under the super. 
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intendence of the same men, are now producing precisely liani Spottiswoocte. The procession was merely withiri 
the same article. which sells for two shillings and six pence the precincts of the Abbey. Lord Salisbury, Lord 
a pound, l ess than ont;l-thirtieth the former price. Aberdare, Sir Charles Dilke, Sir Rutherford Alcock, Mr. 

Had Mr. Bessemer been sure of protection under a patent Mundella, Right Hon. Edward Gibson, Mr. Thomas Burt, 
he would gladly have made public his. invention at once, Professor Tyndall, Mr. John Morley, Mr. Herbert Spencer, 
and would have surrendered the control of it at the end of Vice Chancellor Evans, and Professor Jowett; the last two 
the period of protection-fourteen years. Being fortuuate being members of a deputation representing the University 
in his choice of confidential assistants, he was able to guard of Oxford, were prese!:t at the fun�ral service, besides 
his secret many years longer, and the public had to pay for numerous members of Mr. Darwin's family and deputations 
his caution and success in a vastly augmented price. In the from learned societies. 
meantime "the public lost the incalculable advantage of the Who would have dared to predict, twenty years ago, that 
new knowledge which the invenuon contained, and which , the authorities of conservative England would so soon and 
without infringement upon Mr. Bessemer's rights in the so conspicuously recognize the merit of the author of the 
manufacture of bronze powder, might have been widely "Origin of Species through Natural Selection?" Or in 
employed in the advancement of related arts. what other age of the world could so radical a revolution in 

The inadequate protection of new inventions thus works men's interpretation of the facts of life and nature have been 
public injury and loss, not only by discouraging invention, wrought duriug the lifetime of one man? 
but still more by smothering new knowledge. Discoveries 4 1'1 • 
which might work economic revolutions in many arts ·are How a Scientific Man Detects Arsenic. 

kept secret, to be appl ied cautiously to some narrow use in a Recently during the trial of the Malley brothers for 
single art ; or the discoverer, having no means 0:( applying murder, at New Haven, Conn . , Prof. R. H. Chittenden, a 
his discovery, and being unable to invite assistance without young man, instructor in physiological chemistry, Yale 
risk of losing his secret, keeps his knowledge to himself in College, testified as follows: 
the hope of eventually turning it to profit. The time for the "1 made a chemical examinatiou in a room in the · college 
utilization of the discovery passes, or the holder of the secret I to which no one had access but myself. The doors were 
dies, and the world lo�es the good it might have had were its doubly locked,  and, in my absence, sealed. On the 16th of 
treatment of inventors juster. This was the experience of August I opened the jar labeled 'St.omach and resophagus.' 
the world everywhere down to very recent times ; and the I poured the contents into a clear porcelain dish. They 
same unprofitable practice still keeps in industrial immo- weighed 603 grammes, or 1 pound 5 ounces and 118 
bility a large part of humanity. The growing judgment of 19-100 grains avoirdupois . The fluid contents had �he odor 
the world is that the best way to advance the arts is to mul- of alcohol, and were distinctly acid i n  reaction. The 
t iply iuventions ; .and tbat the cheapest w ay to encourage stomach had already been open ed .  Nothing abnormal was 
inventions is to protect the property rights of patentees. observed in its lini ng. I then sampled the mixture prepara
This would be public policy even were it reasonable to sup · tory to ap.al ysis. I cut the stomach into small shreds, 
pose that without patent laws the �ame inventions would be transferred them to a mortar and ground them into a liquid 
made and developed as trade secrets a� are now publicly de- mass. I next weighed off from this mixture 266 grammes, 
veloped under letters patent .  Every important discovery equal to 9 ounces and 167 2-5 grains. I subjected this to 
or invention sets a multitude o·f other thinkers at work, and evaporation or distil lation at a gentle heat. In the distil
is the pareut of many more inventions, provided it promptly late I could detect only alcohol .  I examined the residue 
enters into the world's stock of new knowledge; and the for organic or alkaloid poisons. An the residue retained 
inciden tal advantages thus accruing more than recompense failed to give .any reaction to chemical reagents, or when 
the public for any inconvenience and loss arising from occa- given to animals. I fouud no trace of organic or alkalOid 
sionally mismanaged patent rights. poisons. Sometimes they can be obtaiued by physiological 

In the case of Mr. Bessemer's bronze powders the high tests when chemical tests fail. Eighty-eight gl'ammes, or 3 
market value of the product, and the comparative ease with ounces 45� grains, of this stomach mixture were then 
which his invention might be infringed, together with the weighed out, and tests were applied for mineral poisons. 
uncertainty of protection under the existing patent laws, They revealed traces. of a substance bearing a resemblance 
practically drove him to secrecy. Since then the protection to arsenic. It was got in the form of a dark metallic 
of inventors' rights under English patents has heen greatly body. " 
improved, and Mr. Bessemer has freely taken advantage of The Professor stooped down and raised a mahogany case 
them, greatly to the advantage of England and the entire filled with little glasscvials, all numbered. It was similar 

industrial world. fo the one used iu  the Hayd en trial. He laid it on the 
... e,. 

Canals on the Planet Mars. 

A curious discovery, made by Signor SchiapareUi, Direc
tor of the Royal Observatory at Milan , seems to start again 
that old and unanswerable question , "Arc the .planets in
habited ?" This Italian astronomer is one of the most 
assiduous watchers of the planet Mars. It was he who, in 
1877-8. tirst·detected the many dusky bands which traverse 
aud subdivide the ruddy portions of the martial orb. 
Again, in 1879-80, when the positi ,)JJ of the planet was 
favorable, he reidentified these strange lines ; but . during 

Judge's beuclJ.. It ·was afterward transferred to tbe table 
in front of the jurors . Glass bulbs aud tubes, a Marsh ap
paratus, an alcohol lamp, a porcelain bowl, vials filled with 
acids, and other chemical paraphernalia were placed on the 
District Attorney's table. A wbite rubber tube connected 
it with the gas bracket over the witness box. 

" I� addition to the substance. bearing a resemblance to 
arsenic, I got Seven milligrammes of oxide of iron," he said. 
.. I calculate that the stomach and contents contained 739-
1 , 00Oths of a grain of this oxide. I dissolved it in hydro
chloric acid, making it chloride of iron. It is tbe fifth 
exhibit [pointing to a vial in the mahogany case]. I next 

last Janu�ry and February h e  ?as been able t.o o?serve and identified the arsenic, and ascertained the amount. I 
map out m more than twenty mstances duplIcatIOns of the weighed out another 100 grammes of the stomach mixture dark stre�ks "covering tbe e�uatorial r�gion o.f Mars with 

I 3 ounces 230 3-5 grains. I weighed it in a porcelain bowl: 
a mystenous network, ,�o WhICh t�ere IS nothlllg rem.otely 223 centimeters of nitric acid were added to the mixture. I 
analogous on the earth. The italIan astronomer has styled placed the bowl in an air bath heated at 150 degrees 
them "canals," for they bear the appearance of long sea- nearly 3800 Fahrenheit In this �ay all the tissue wus dis� 
ways, dug through the martial continents, as if a mania for solved and converted i� to liquid The arsenic present was 
short cuts had seized the inhabitants of t�e planet, and converted into arsenic acid. Tilis heating on the air bath 
everybody residing there had become an active M. de Les was continued for nearly two hours. The liquid then took seps.-London Telegraph. on an orange color. lam particular in detailing this opera-

.. ( • • • tion because in this work I have repeated it nearly sixty 
Further COllsolldatlon of' ElectrIc Light Companies. times. When.the orange color appears, three cubic centi-

About a year ago the Gramm e Electrical Company was meters of pure sulphuric acid is added to the mixture. This 
formed by a combination of the leading companies owning produces a very violent oxidation()r combustion. 
patents for arc lights and machinery for generating electri- "The organic mat ter of the tissue Is converted into carbon
city for such use. Recently the combination has been ization like charcoal. The arsenic acid still remains. While 
strengthened by union with the Edison Company, thus giv- still heated, .eigbt cubic centimeters · of pure concentrated 
ing the Gramme Compan y  control of all the leading sys- nitric acid ,  were drop by drop, auded to the m ixture. The 
tems of electric lighting. The comi>ination now compJises mass was then heated fifteeu or twenty minutes longer. The 
the American Elec tric Company, the Brush Electric Com- destruction or 'the organic matter was then complete. A dish 
pany, the Edison Electric Light Company, the Fuller Elec- containing the carbonaceous matter was then filled with dis. 
trical Company, the Jablochkoff Electric Lighting Com- tilled water. It was allowed to soak twenty-four hours. In  
pany, the Uni ted States Electric Lighting Company., and the this way the arsenic, as arsenic acid , i s  dissolved out of  the 
Weston Electric Lighting COJllpany, in  addition to the ori- water, and the carbonaceous matter left undissolved. The 
ginal company owning the Gramme patents. Before the clear solution containing arsenic, with a little coloring mat
last consolidatio� the Gr�mme Compan� contr�lled all the I ter, is then evaporated to dryness, being heated by steam. 
patents for workmg arc l1ghts, and now It practically mono- I The residue containe all the arsenic originally in the tissue. 
polizes incandescent lighting also. The combination would rhis residue is then dissolved in very dilute sulphuric acid. 
appear to have been made chiefly to prevent 1it.igation be� This solution is then gradually introduced into the Marsh 
twee� the combi�ing. compan�es and �o facilit��e t�e sup- apparatus. In this apparatus rholding up a bulbular glass 
presslO� .of orgamzatlOns not It� the rmg by litigatIOn, or instrument], thirty grammes of pure zinc, alloyed with a 
competItIOn, purchase, or otherWise. little platinum,  is placed. Then a small quantity of sui-

.. • e I • phuric acid is poured in, which, acting on the zinc, generates 
Mr. D�ln Burled In Westminster Abbey. hydrogen gas. This gas issues from a tube like this [at-

The funeral of the eminent scientist, Charles Darwin, taching a glass tube like the spout of a pump to the Marsh 
took place in WestmiIister Abbey, April 26. The pall- apparatus]. It then passes through this tube [exhibiting 
bearers were United States Minister Lowell, the Duke of another tube], called the chloride of calcium tube. This 
Argyll. Lord Derby, Professor Huxley, Sir Joseph Booker, dries · the gas,and frees it  from moisture. The gas then 
Sir John LU�bock , Alfred RusselWallacc; and Wi!· passes through a longer and smaller 

,
glass tube [showing it], 

·273 
and finally issuesi� a jet, which when lighted gives a - colm-
less flame. When the apparatus is filled w ith hydrogen . 
gas, the substance under examination for arsenic is poured 
into the upper bulb of the Marsh machine [showing the bulb]. 
A glass stop cock [illustrating] is then turned, and the fluid 
flows, drop by drop, into this lower bulb, into which the.hy
drogen is bei ng constantly evolved. In this manner the so
lution contQ,ining the arsenic fs brought into contact :with. 
the hydrogen. The arsenic combines with the hydrogen, 
forming a gaseous compound, called ars.eniureted hydrogen. 
The arseniureted hydrogen ultimately pa�ses through t)lls 
narrow glass tube [shOWing tube]. This tube is placed over 
a small glass furuace [exhibiting a furnace]. By the act.ion 
of these t)Jree lights [showing lights i n  furnace] six inches of 
the tube are heated to a red heat. As the arseniureted hydro
gen passes through this six inches of tube, it is decomposed 
into metallic arsenic and free hydrogen. The hydrogen 
passes off, and the metallic arsenic is deposited at the cold 
end of the tube. The apparatus is  allowed to run until the 
zinc is completely dissolved. This usually takes from three 
to four hours. It depends upon the rapidity with which the 
gas is evolved. As the first portion of the acid flows into 
the bulb a second portion of st ronger sulphuric. acid is added, 
and allowed to flow under the zinc. Lastly, a third portion 
of still stronger sulphuric acid is added. These serve to 
completely change the arsenic into arseniureted hydrogen, 
and the entire amount of metallic arsenic is deposited on the 
inner surface of the glass tube. The apparatus is then taken 
apart, and the portion of the tUbe contaiuing the metal is 
cut out .with a file. [The Professor illustrated by cutting a 
tube with 'a file. ] Thus a piece of glass is secured which 
contains all the metallic arsenic. The tube, plus tbe arsenic, 
is then carefully weighed. Then the iucrustation of arsenic 
is dissolved by nitric acid. The tube is rinsed with water, 
and finally dried. It is weighed. The difference between 
the first and second weighing is the weight of the mEtallic 
arsenic. My hundred gramme sample of the stomach 
mixture, treated in this manner, gave a metallic deposit, 
which weighed 1 3 -11) m illigrammes. 

"I calculate from my analysis of the 100 grammes of 
stomach mixture," Professor Chittenden continued, "that 
the whole 603 grammes contained 79-500ths of a grain of 
arsenic. I next verified the result already obtained. I dis- . 
solved the metallic arsenic in nitric acid, and evaporated the 
solution to dryness. It left a white residue. This residue 
dissolved completely in a drop of water. I then added a 
little solution of nitrate of sil ver, which gave a heavy brick
dust red precipitate of arsenate of silver, soluble in ammonia 
mid sOluble in nitric acid. I identified the substance as the 
white oxide of arse!lic beyond the shadow of a doubt. It is 
the same as that sold  at stores under the name of arsenic." 

The Professor said that he next weighed out 106 grammes, 
or 3 ounces 323M grains of the sample stom�ch mixture, and 
treated it in the same mann er as he had treated the preced. 
ing portion. He got from it 1 7-25 of a milligramme of me
tallic arsenic. This demonstration proved to his mind that 
the arsenic was evenly distributed. There still remained 43 
grammes of this sample stomach mixture. He

' 
oxidized this 

in the same manner, and obtained from it metallic arsenic. 
He proved it by a different process from the first. He used 
various processes in proving his demonstrations, with the 
same result. The arsenic was always there. The liver, kid 
ney, heart, lungs and spleen, brain, trachea, diaphragm, Rlid 
intestines were similarly examined. The total amount of 
arsenic -obtained from these orgaDs was 1 grain and 
.s47-5000ths of a grain. 

4 .e., .. 
The Brainerd Sumner.-A. Steam Schooner. 

A vessel of a novel type recently arrived at this harbor 
from Rockland, Me. It is called the Brainerd Sumner, and 
in general appearance closely resembles the ordinary large 
three-masted schooner. ·A closer inspection shows that the 
mizzenmast is painted black, while the foremast and main
mast are slushed and scraped down in the ordinary way. It . 
is necessary to board this queer craft to ascertain that. the 
third mast is really a tall smokestack of iron , similar in shupe 
to the two other masts. It has a topm·a�t like the others, and 
a' fore and aft �ail like them, wi th  the  ordinary gaff and 
boom, which have jaws working on the smokestack as on 
any other mast. A smull steam whistle is alongside the miz
zenmast. The engine · and boiler are in the extreme after 
part of the.yessel. The furnace and boiler are athwart- ·  
ships, and the engine i s  a n  upright propeller o f  the ordinary 
type. The steam power is intended as an auxiliary, but she 
has made seven knots an hour under steam alone She was 
built in Rockland a short time ago, and is the first vessel of 
the kind ever constructed. She is about 600 or 700 tons 

Oustom House measurement. 
.. .. , .. 

Fast Railway Speeds. 

We have received from Mr .. J. J. Burleigh, chief opel·a-. 
tor, West Jersey Railway, his certified copy from the regis
ter of trai ns of the performance of the special passenger. 
train, on the above road, on Saturday, April 22d last .. Con· 
ductor, Mayhew ; ehgineman, Reinhart ; engine No. 22 
(class C, anthracite); . burning bituminous coal; combined 
car No. 375, passenger cars Nos. 369 and 600 ; numbtir of 
passengers on train , 124. The foll owing time was made: 
Between Glassboro and Vinelan d, 16� mi!e�, 14 m inutes ; 
betwlten Woodbury and Court House, 61.ftr miles, 60 min� 
utes; between Westville and. Cape May, 76h miles, 76 min·. 
utes. .This is certainly very fast running. 

. 
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lIECHANICAL INVENTIONS. 

Mr. William Rowe, of Biddeford, Me . • has devised and 
patented al l  improved lock, which can only be locked or uu
locked by a person acquainted w ith the com bination of the 

severnl parts to wh ich these parts have he en adjusted . The 
invention conBists in a combination lock constructed with a 

slid ing bolt provided with two tongues fitting into recesses 
in two side d isks on two spur wJJeels engaging with pin ions 
mounted on a shaft and its surrounding sleeve, both the 
shaft and sleeve having each a hand at the outer end, 
these hands being over a dial in the outer surface of the lock 
casing . The spur wheels are loosely mounted on pi ntles 
attached to sl ides , by means of which the lock can be ad

justed to be opened at a certain position I)f the han ds 'on the 
dial . At all other positions of the hands the lock can
not be opened, and to open it the hands must be returned to 
their original position on tbe dial, for thereby the inner � 
mechanism will be brought to its original posit ion,  permit
ting the tongues on the bolt to pass into the recesses in the 
cog wheel. 

An improved oatmeal machine has been patented by Mr. 

Anton Heinz, of Muscatine , Iowa. In this machine the oats 
enter a trough-like receptacle, one side of whicb is formed 
by a plate, which m ay be stat ionary or movable, baving re
cesses or passages for reception of tbe oats and discharge of 
the same. In connect.ion with this plate the inveutor em
ploys for cutting the grain knives wbicb may be movable or 

stationary (bei n g  movabl e the plate is stationary,- or tice 
vel·Ba) .  Tbe size or grade of the product is regul ated by pro· 
viding in terchangeable plates baving large and small re
cesses, or providing suitable adj ustahle mean s for increasing 
and dimin ishing the size of the recesses. 

MI'. Wi ll iam J. Barber, of Covington, In d . , has paten ted 
an improved prospecting dri l l, wbich is simple,  light, dura
ble, can be transported very readily, al ld can be operated 

conveniently by one man. The inven tion consists in a drill 
held adjustably in a stock having its lower end grooved 
spirally, and provided with a loose ring with a proje<!t ion 
resting on a cam wheel pivoted to a suitable frame, also 
carrying an adjustable circular plate provided with a tubular 
casing for a pressure spring and the drill stock, which plate 
is also prov ided with a tubular guide on the same diametri
cal line with the casing, and for the purpose of guiding the 
drill. The cam plate is provi ded on its inner surface with 
studs,  which enter the spiral grooves of the stock when the 
cam wheel rotates, thereby rotating the stock and the drill 
hel d tb erein . . 

• j • • • 
IlIrIPROVED WASHING M ACHINE. 

The annexed engraving shows an improved washing ma
chin e  rece n t ly patented by Mr. Benjam i n F. Cokely, of Vin
ton , Iowa . The box of this mach ine is composed of two  
circular side pieces and a curved zinc bottom secured t o  t h e  
side pieces with intervening str ips o f  cl oth sat urated in 
paint to prevent leakage. The curved zinc bottom is pro
vided with rounded transverse slats upon which the clothes 
rest. 

The convex rubber is composed of two parall el semicir
cular boards having semicircular  notches in which are 
secured parallel round rods; The rubber is provided with 
vertical arms connected at the top by the 
halldle by which the rubber is operated. 

The rubber is hung on a rod bent twice at 
right angles, so tb at it may be . l ifted out of 
the box and supported out of the w ay when 
desired. 1Vhen the . rubber has been thus 
sw ung over and out of the box , as shown in 
one of the views, sufficient space intervenes 
between the end of the box and the end of 
the rubber for the introduction of a wringer ' 
which is clamped to the end board of the box. 
The washed clothes in the box are then intro
duced by the operator into the wringer, 
which conveys the clothes into tbe  rubber, 
wh ich thus serves as a receptacle for the 
clothes after havin g  been wrung, the open 
bottom allow ing the water remaining in the 
clothes to escape between rounds. 

It will be observed that lJOth ends of the 
box are raised. Thi s is especially necel:!sary 
for that en d of the box in which the rod is 
journaled , so that when the clothes are under 
the rubber the rod may be level. 

Wbile operating the machine the clothes 
may be shifted in the box by sl ightly raising 
the rubber at intervals by the handle w ithout 
interferin g with the regular motion of the 
machine .  

By the peculiar const ruction of rubber, with 
an open space between its side boards and 
opening between the rods forming its bottom, 
in tbe osc illations of the rubber the water is prevented from 
beIng tbrown out of the box at its etlds. 

Further information in regard to thi s useful invention 
may be obtained uy addr.�sing the invento r as above. 

• • • • • 
ADlerican Railway Superintendents. 

The Association of American Railway Superintendents 
met in annual conven t ion in this city April 19, Pey ton Ran
dolph, of the Virginia Mid land Railroad , in the cbair. The 
main- work of the day was a consideration of train rules and 
Signals. Tbe idea was to adopt a sys�em for. use - on,. all tbe. 
l$ilroads of the country. At present, it was said, one road 

used the signal to stop that another did to start. Where 
roads joined, the signals were ofttimes confl i cting and dan
gerous. Major E. T. D. Myers, of the Richmond, Frede
ricksburg. and Potomac Railroad, said that it was found tbat 
everybody's rules were different and that nobody 's were 
carried out at the Spuyten Duyvil disaster. A code of 
wh istle signals was considered and recommended to a com
mittee appoin ted to prepare a code for adoption . A code 
of conductors' signals was also recommen ded for adop-
tion.  

SIR CHARLES WYVILLE THOMSON. 

Sir Cbarles Wyville Thomson , the d istinguished naturalist, 
who died recent ly at . the comparatively early age of 51, was 
the son of Mr. Andrew Tbomson, a surgeon in the H. E.I . C . S. 

SIR CHARLES WYVILLE THOMSON. 

He was educat.eo at Merchiston Castle School, and subse
quently at Ed inhurgh University. In 1850 he was appointed 
LectUJ'er on  Botany in Ki ng's College, Aberdeen, and in the 
following year held the same post in  the Marischal College 
and University of Aberdeen , while su.bsequently he became 
successively Professor of Natural History in Queen's College, 
Cork, and Professor of Mineralogy and Geo logy in Queen 's 
College, Belfast,' where be h elped to found !! museum in 
connection with the College, and to organize a School of 
Art un der the Science and Art nepartm�nt. He was vice
president of the jury on Raw Products at the Paris Exhihition 
of  1867, and in  the two fol l owi ng years he  went on scie!'J.tific 
dredging expeditions i ll the  Lightning and the Porcupine. In 
1870 he was chosen Regius Pro fes30r of Natural History in  
tbe University of Edinburgh,  and in 1 872 b e  was pl aced at  the 
the head of the scientific department of the famous Challenge r 

COKELY'S WASHING MACHINE. 
deep sea exploring expedition ,  an appoin tment for which he 
was eminently fitted by his vadous scientific at.tainments. 
On the return of the Challenger, after her th ree years and a 
half cruise round the world , Professor Tbomson received 
the honor of knighthood. The col lections obtained 
during t .he voyage were deposited at Edinburgb , and Sir 
Charles undertook the w ork of reporting the scientific re
sults of the  cruise, a task which he partially achieved by the 
publicat ion , in 1877, of tbe first volume of the " Voyage of 
the Challenger. " He was also the author of " The Depth of 
the Sea, " . .  and . of n umerous contri'lmtions. to scientific 
periodicals. Our portrait is from the London Graphic, 

. 

fMAY 6, 1 882.  
RECENT INVENTIONS. 

An im proved hub for vebicle wheels has been paten ted by 
Mr . .  James Newmon, of Wh ite Oak, Ala� This hub insures 
w heels superior in durability, strength, and facility of manu
facture and repairs . This wheel has its hub formed of the 
threaded tube provided with an annular flange , tbe taper
ing nuts baving concave inner ends, and th e ring plates 
provided with beveled annular projections and clamped to 
the spokes by bolts. 

A novel power in d icator and recorder has been patented 
by Mr. George .Wale, of Paterson, N. J. The object of tb is 
invention is to obtain constant indication and perman ent 
record of power taken from main driving sh afts. This is an 
ingenious combination of mechanism in wh ich a graduated 
dial is revol ved by friction connections, and is controlled by 
a varyi ng pressu re. 

Mr. Isaac Van Zandt Jones, of Sal ado, Texn s,  bas patented 
a sim ple and conven ient press for bali ng cotton, hay, tobac
co, and pressing other materials. The in vention consists in 
a combination of righ t  and left hand screws with a pecu
liarly constructed t oggle joint, the object being to increase 
the power of the press as the com pression progresses . 

Mr. John George Fischer, of Flemingsburg, Ky. , h as pa
tented an improved add ing mach ine. As m any columns as 
may be desired,  provided the sum of each oll e  does not ex
ceed one thousand , may be added by this device, and the 
work be done with great rapidity and correctness. 

An improved combined bay tedder and rake has been 
patented hy Mr. Will R. Jobns, of Rockford, III . The ob

ject of this invention is to simplify the constl'Uct ion of bay 
tedders and rakes, and les,en the cost of their manufacture 
and reduce the friction and resis tance so that they may be 
drawn by single horse. 

MI'. Josiah N. �IcConnell ,  of Lawrence, Kan. , bas pa
tented an improved flour bol t . The object of this inven
tion is to increilse the efficiency of flour bolts, economize 
space, and lessen the cost of construction . Tbe end frames 
of the bolt are made of gas pipes connected by screw coup
l ings , and are designed to be so made that tbey can be sepa
rated easily. Tbey are connected at the top and sides and 
at the bottom of the first conveyer by boards secured t o  
tbem by joint bolts o r  by rods running the whole length of 
the bolt. The boards form a base for the doors and a sup
port for the hopper boards. The bolt is thus made in two 
or more separable sections,  s o  thilt  it can be readily taken 
throug'h the door or w indow of the mill, allowing the bolt 
to be put togetber at the manufactory and shipped ready for 
use. 

Mr. Erastus B. Barker, of New York city. has patent(�d 
an improved photographic plate holder constructed with 
slide apertures or slots both at the sides and ends, wherp.by 
a sl ide may be inserted either at the side or end of tbe plate 
holder as desired . The h older nas a nove l arrangement of 
the cut-offs and the sl ides , the cut offs serving to guide the  
slides. This invention is  equa lly app licable t o  both sing,le 
and double plate h olders. The same in ventor has patented 
a camera box and sliding support prov i ded with adjusting 
attachments, whereby the camera box may bp, conveni ently 
changed from a horizontal to a vertical posit ion,  and tice 
versa, without disturbing the position of the �Iiding sup-

port o r  the focusing screws, an d w ithout re
movi.ng the under frame of the support from 
tbe tripod. 

Mr. William C. Seaton , of Quebec, Que
bec, Canada, bas patented an improved sig
naling apparatus for prevent ing the occur
rence of col lisions at sea , and to otherwise 
decrease the dangers incident to navigation 
by the use and. application of a signal code 
and apparatus, by means of which a vessel 
may ind icate her course, point of sailing, 
conditi on-whether in stays or hove to
course designed to be pursued, etc. , and m ay 
direct an approach ing vessel what course to 
pursue, may clearly indicate starboard and 
port sides I)f the vessel, and may communi
cate other necessary information, and by 
means of which l igh thouses may be unmis
takably iden tified , wherehy a frequent cause 
of disaster to vessels is removed . Tbe inven
t ion consists o E a lantern provided witb suit
able len ses and with n ovel mechanical de
vices for producing flash signals of any de
sired combinations , duration , Itnd frequency, 
mechanism for indicating inboard the nnm
bel' or character of the signals, mechanism for 
regulating the t�e or speed of the signals, 
and other n ovel mechanical combinations ; 
and it consists, further, and in combination 
therewith, of lanterns for exhibiting fixed 
colored lights, ann provided with novel de· 

vices for displaying and eclipsing the l ights and for indicat
ing tb eir character inboard. Tbere is a dev ice for distinguish . 
ing the port from the starboard side of a vessel ; and devices 
for signal i ng with ale flash and fixed lights in two separate : 
lanterns or in one lantern. The inventor provides a s ignal 
code based upon and interpretable only by means of the 
combinations of tbese signals , intended for the use of sail ing 
vessels, steamers, and lighthouses. 

.. , . ,  .. 
BOILING POINT OF ZINc.-:-The autbor's experiments, sev

eral times repeated, show a temperature of 930°.-J. 
Holle. 
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MAY 6, I�82.] 
IMPROVED GAS ENGINE. 

At the Electrical Exhibition, Crystal Palace, London, 
there are eight Crossley engines, namely, one 16-horse power 
nominal gas engine, indicating 40-horse power ; three 12'"horse 
power . nominal gas engines, of 25-horse power each, indi
cating 75-horse power ; one 8-horse power nominal gas 
engine, indicating about 15-horse power ; one 3 '5-horse power 
nominal gas engine, indicating 5 '8-horse power ; one 2-horse 
power n ominal gas engine, indicating S '9-horse power ; one 
half-horse power nominal gas engine, indicating 2·horse 
power.  The total indicated horse power is 141 '7. The brake 
01' effective horse power of these engines, when in good 
order, is stated to be about five-sixths of the indicated pow
er. The 16-horse power en
gine  is an entirely novel de 
sign, so far as the framing  is 
concerned. We illustrate it 
herewith. The form is at 
once rigid, and most econom
ical of material, while noth
ing can be easier to fix, nor 
depend less on the skill of the 
erector. This engine has also 
a new form of governor, in 
which, by changing the posi
tion of a link against the end 
of  which a cam presses, the 
gas supply is varied hy chang
ing the period of admission. 
The air supply i s  nevertheless 
unaffected. This is a deside
ratum in Crossley engines. 
The principle of this new 
movement, which is simpl i
city itself, and yet is equal to 
varying the cut-off in steam 
engines, is also applicable to 
steam engines. If applied to them a separate small steam 
valve is put outside the slide casing, and on it the governor 
may operate in a manner analogous to that in which it ope
rates .on the gas val ve. It is a form of governor arrange
ment which has the important advantage of offering no 
appreciable resistance to the governor itself, the work of 
moving the valve being done independently by the shaft of 
the engine. 

Everything about this engine is thoroughly SUbstantial, 
d�rable, accessihle, and ,  for the most part, even elegant in 
form. A small half-horse power nominal engine, which 
drives a number of Swan lamps, with a Siemens dyuamo 
affix"d to it on a suitable stand, forms a complete little elec
tric p lant, adapted for use in private houses, and is, we 
think, a very good little apparatus, and entirely novel, too, 
as a small installation .-The Engineer. 

. . . ) .. 
SEWAGE MACHINE. 

The question of the purification and disposal of sewage 
has been tackled by a large number of enginecrs, chemists, 
and others, with a gre�ter or 
less degree of success- more 
frequen t ly less than greater. 
Mr. John Hanson's treatmeni 
consists in the use of lime and 
black ash w aste as purifierR, 
and  his system has been in 
use at Tong, near Bradford, 
England ,  for about four years 
with every success. It is also 
in use at other places, notably 
at Golcar, near Huddersfleld, 
where the works were de
signed by Mr. Hanson and 
were started near the close of 
last year. The objection to 
lime al&e, as stated by Mr. 
Hanson, is that lime alone 
does not remove the germs of 
infection, whereas with the 
add ition of black ash waste 
the water is so effectually 
purified that, according to a 
report of the constable of the 
Tweed Commissioners, sal
mon fry and other delicate 
fish can live in the purified 
water. This black ash waste 
is a by-product from alkali 
works. According to Prof. 
Roscoe, for every ton of soda 
ash produced , from 172' to 2 
tons of waste are formed and 
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the free caustic lime which is held in solution, and precipi- the quantity of sewage water contained in a or b. An indi
tates both in the form of monosulphide and sulphate, carry- cator, l, is for registeri ng the number of gallons of sewage 
ing down with them all the sewage impurities, thus discharg- water that pass through the machine. The chemicals fall 
ing the effluent neutral and pure into the stream. By means . through the tube, m, among the grinding rollers, n, by which 
of lime alone this is stated to be impossihle. The two de- they are crushed. The roliers are pulled forward by a lever, 
odorizers are well stirred in the cisteru by agitators, worked 0, and l)ackward by the lever, p. A sewage pipe, q, con
by a small gas engine. Into the lime cistern water is i ntro- ducts the foul water to the sluice valves, r. The water levers, 
duced to produce tbe necessary paste, and into the other the (/. and b, turn on a fulcrum rod, 8. At't is seen the sewage 
sewage runs by gravitation, and thus the effluent of each is water falling into the water levers. 
a diluted fluid w hicb is conducted into mixing and settling It will ,  no doubt, occur to some that as the sewage is purer 
tanks. The tanks are emptied occasionally, the residuum at night than during the day, the addition of the purifying 
being removed for use as a manure. material during the former period is so much waste. So 

The chief feature of the machine, says iron, is that it thought Mr. Hanson , and he has devised an automatic 

SIXTEEN HORSE POWER GAS ENGINE. 

is worked by tLe sewage wbich is to be subjected to treat
ment, thereby avoiding the expense of  skilled labor and 
fuel. Assuming the main sewer to be arrested, as it were, 
by this  machine ,  its contents flow into a reservoir provided 
witb a set of rollers which convert the lime and black ash to 
form the precipitate into a pulp. This is d ischarged into 
two trough levers beneath, which form the motive power 
for setting the w b ole machine in motion. A sufficient quan
t ity of sewage having gone into one or the other of these 
troughs, it goes down, discharges its cont ents charged with 
the precipitating material , and i n  the action turns atI the 
machinery that has ground the black ash and lime, alld even 
registers the number of gallons of sewage that have passed. 
The i n vention is very simple. Every crank and lever is  set 
in motion by one fall of the troughs, and it has not a wheel 
in it. Mr. Hanson calculates that for £500 such a macbine 
could be erected which would clear the sewage of a town 
of  10,000 inhabitants. Of course ,  the great idea oftreating 
sewage is to introduce the precipitating elements, to make 
it, in fact, ionocuous ; but this hitherto has only been effected 

MACHINE FOR PURIFYING SEW AGE. 

arrangement whereby, as the 
sewage becomes purer, so the 
supply of purifying material 
is cut off until it ceases en
tirely. As the sewage be
comes gradually foul in the 
morning the supply of the 
chemicals commences and 
contin ues. The mixture of 
sewage and chemicals will be 
led from ,he water levers into 
a series of settling tanks. 

... . ... 
Lutorclne. 

This compound is described 
in a sealed paper which the 
authors deposited in 1875, and 
which has now been opened 
at their request. Lutorcine 
is obtained on treating mono
bromated paracresylol with 
potassa. It crystallizes in 
very small colorless needles 
arranged in hemispheric 

masses. It melts at 1 04° to 105°, and dissolves easily in 
wat er, alcohol, and ether, but less readily in benzol and 
chloroform. It differs from orcine by its crystallization, its 
melting point, and its colored reactiGns. Iu presence of 
alkalies, lutorciae, on exposure to the air, takes a blood-red 
tint ; acids turn this color to a yellow, but �lkalies restore it. 
Chloride of lime gi ves a very intense and stahle blood-red ; 
potassium permanganate colors it also a brigbt red. With 
ferric chloride it takes a deep dirty green, and gives a red
dish brown precipitate which does not contain iron. If 
treated with ammonia in presence of ail' it is  converted into ' 
lutorceille, which has a brownish"yellow.color, and is turned 
by acids to a pure yellow. This lutorceine dyes yellow.
G. Vogt and A. Henninger. 

ENGiNEERING INVENTIONS, 
Mr. Henr}" A. Sessions, of Palestine,  Tex. , has patented 

an improved hand car in which the arrangement of thA 
cranks and levers is such that the maximum amount of the 

power exerted upon the levers 
by the operators will be ap
plied to the propulsion of the 
car, in other words. the object 
is to overcome largely the 
loss of power incident, 
through indirect act ion of 
the levers and unnecessary 
friction, to the common con
struction o f  car. 

Mr. 'fhomaA C. Steward, of 
Chattanooga, Tenn . ,  has pa
tented an improved car coup
ling attachment which is sim
ple, convenient, and permits 
of coupling cars by means of 
the ordinary link and draw
head w ithout requiring the 
operator to enter between the 
cars and endanger his life. 
This invention is an improve
ment on the car coupl ing at
tachment for which Letters 
Patent No. 236 . 855 were 
issued to the same inven tor 
on the 18th day of January,. 
1881 , and it consists of a bar 
or lever provided with an ad
justable handle and pivoted 
to a collar loosely mounted on 
oue end of a J-shaped bar at-
tached to the end of the car, 

. this bar being of such length 
accumulates in enormous quantities. ThIs waste contains at a great expense. Mr. Hanson's machine promises to make 
the Whole of the sulphur burn t in the pyrites kiln, amount- this a very simple matter. 

that it can c�\tch under tbe link of a draw-head and lift the 
link, so that it  can enter the draw-head of the next car. 

ing to from 15 to 20 per cent of the weight of the waste. Our engraving represents a side elevation of the appara
The purifying properties of black ash waste are as follows :  tus. a and b are the water levers ; when one is full of sew
Black ash waste as it comes out of the vat contains all the age water the lever drops and the empty lever rises, giving 
sulphur which was used in the making of the soda ash. It motive power to c and d, which are rods connected with 
is then in tbe form of insoluble monosulphide of calcium. leven; e and j, and to the whole of the machine. The rods, 
When the monosul phide of calcium is exposed to the action g and h, are connected to sluices from which flow alternately 
of the atmosphere it passes into a stll-te of higher oxidation ,  the sewage water, Nos. 1 and 2, a and b. There is a lever 
then called disulphide of calcium. ' When this soluble di- bar, i, working the back part of the machine. The hopper, 
sulphate of calcium is brought into contact with caustic j, contains the black ash waste and lime or other chemicals 
l i me, after both have been added to . the sewag.e, then the di- for purifying purposes. A slide, k, is regulated to supply 
,sulphite of calcium contained il). thl) black aeh reacts upoll fromj the given quautity of chemicals required to purify 

MI'. Henry Roth, of New York city, has patented a novel 
self-lubricating car axle box in which the concave or fric
tion �urface of the brass and the journal upon which the 
brass rests w ill be kept lubricated so long as tbere is any lu' 
bricant in the journa1 .box. This end is accomplished by II. 
peculiar arrangement of capillary conductors which con
stantly draw up and deliver to the journal the required 
amonnt of lubricant. The same inventor has patented a de
vice for preventing the lubricant · from escaping from the 
journal boxes, and preventing dust from entering them, also 
to facilitate the insertion of the lubricallt. 
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Thf'l Organization aud Expense ot· a Foree to Lay 

Oue Mne of" Track a Day. 

BY w. M. , J �HNSON, TEMPLE, , BELL COUNTY, TEXAS. 

'titutifit . �tutrttau. 
The hauling o f  all · bridge, depot, tank, telegraph, and 

other material, is left to the trains that supply ties and steel 
to the contractor. 

The track is n ot surfaced by this force ; but enough mate· As an example to some one who may wish to engage in 
rial is put on the track to keep the ties squared and spaced . track laying, where one mHe a day is required, I will give-

The back spikers (2 gangs on a side) spike 6 ties each,  in-the figures from actual experience now in use. 
stead of 3, as with the front spikers, and in this way seem 

THE ORGANIZATION. to do double dllty ; bilt, as they are not detained by the 
The tie wrestlers : 1 panel spacer, 1 tie surfacer, 2 tie lin· movements of the train, or the iron car, they accomplish it. 

ers, 3 unloaders, 6 tie spreaders-13 men and a water boy. A push car accompanies them to pick up all loose spikes, 
The iron. gang : 1 gauger, 2 heelers, 2 unloaders, 6 iron nuts, bolts, etc. , thus requiring 2 spike peddlers. 

men-l l men and a water boy. As the front spikers spiked the first · (joint), sixth, and 
The front gan g :  1 tie spacer, 1 spike peddler, 2 nippers, 4 eleventh tie in each rail, there are 12  ti es left for the back 

spikers, 5 strappers-13 men and a water boy. spikers, the front pair spike the third, fifth ,  eighth, tenth, 
The tie loaders : 16 men , in 4 gangs of 4 each, and a thirteenth, and fifteenth ties, leaving as many more for the 

water boy. other pair. 
The back spikers : 1 tie spacer, 2 spike peddlers, 4 nip· The teamsters' camp is moved up every Sunday to some 

pers, 8 spikers-15 men and a water boy. sui table place about four miles beyond the end of a track. 
The lining gang : 5 men and a water boy. The force as above organized can lay lYz miles steel per 
The ·back fillers : 15 men and a water boy. day, but cannot keep up the back work and lay much over 
Besides the above there is a' man on the tool cal' to take 1 mile. 

care of and repair the picks, shovels, mauls, etc. 
Making a total of 89 men, 7 foremen, 8 water boys, and 

18 teams, viz : 16 hauling ties, 1 pulling the iron car, and 1 
hauling water to the boarding train .  

At the teamsters' camp there is  also a camp boss, who 
takes care of the forage, harness, etc. , a blacksmith, and a 
night watch. . 

Also, there is a superintendent of track laying, a general 
manager for the contractors, a bookkeeper, and a night 
watch at the boarding train .  

Expense each working day :  
1 snperintendent or manager . . . .  . . . .  . . . . .  . . . . . . . . . . . . . . .  $5.00 
1 bookkeeper. . . .  . .  . .  . . . .  . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 4.00 
7 foremen, @ $3.00 . .  . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  21.00 
4 men, @ 2.25 . . .  . .  . . . . . . . .  . . . . . . . . . . . . .  . . . . .  9.00 

24 men, @ 2.00. . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  . . .  . .  48.00 
18 teamsters, @ 1.80. . . . . . . . . . . . . . . . .  . . . . . .  . . . . .  . . . .  . .  . .  32.40 
('5 men, @ 1 .50. . . . . . . . . . . . . . . . . . . . . . . . . . . . .  . . . . . . .  97.50 

8 water boys, @ 1.25. . . . . . . . . . . . . . . . .  . . . . . . . . . . . . . . . . . . .  10.00 
Feeding 40 mnles . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  , 15.00 
Fnel and wages on train. . . . .  . . . .  . .  . .  . .  . .  . .  . . .  . . . .  . . . . . . . .  24.00 
10 per cent for wear and tear . . . .  . .  . .  . . . . . .  . .  . .  . .  . .  . .  . . .  . .  26.60 

fotal. . .  . . . . . . . .  . . . . . . . .  . . . . . . . . . . . . . . . . . .  $292.50 

The 24 men at $2 each include the 11 irol l  men, 12 spik
ers, aIld the tool man . 

The 4 men at $2. 25 are the camp boss, the blacksmith, 
and the two n ight watches. 

The teamsters get $30 per month and board. 

GENERAL REMARKS. 
We are laying 50-lb. steel rail, square an d  supported 

joints, fish plates, no nut locks, ties all full spiked, 15 to 
the 30 ft. rai l ,  spaced 2 ft. centers, square to the track,  laid 
to  a line on the right hand side.-Engineering News. 

... ' .  � . 
.llIcDer:rnot.'s Pantaloons Protector. 

We give an engraving of a novel pantaloons protector, 
which has been pat-
ented by Mr. Chas 
J. McDermott, of 
Sandy Hook, Conn . 
This invention con
sists of  a spring 
provided with a 
rubber ball at i t s  
upper end, and at
tached to the heels 
of boots and shoes 
(especially rubbers 
and other overshoes) 
for holding up the bottoms of  the wearer's pantaloons and 
protecting them from mud, etc. This simple device is en
tirely out of the way when not in use, and when in use the 
bottoms of the legs of the pantaloons are placed between the 
rubber ban and the shoe, holding them securely out of  the 
mud, snow, or slush . 

----------�.���.�,�.-------------- The 7 foremen include the wagon master ; and the 8 water · 
Stripping a Negative Film. from. the Plate. hoys include 1 for the teamsters ; and supposing the amount " 

paid by the men for board will balance the expense thereby Herren Meyer aud Gail lard lately described to the Berlin 
incurred, no account  is taken of the labor and store bill o f Photo Association the following process, which they always 

the boarding train, but $3. 50 per week per man will just found successful : The plate should have no substratum 
which makes the fi lm adhere, therefore, above all, there only pay out. 
should be no albumen substratum ; it is rather necessary to WORKING THE ABOVE FORCE. 
prepare the plate so that the film shall sit loose to it. When The panel spacer, with his 30 foot pole and pick, keeps 
plate glass is used, rubbing with talc is sufficient ;  with other far enough ahead to do duty as the road maker. 
sorts of glass a substratum of caoutchouc, prepared rather The 2 unloaders in the iron gang assist in loading the iron 
stronger than usually used for negatives, does good service. car, and while this is being laid they throw off from the fiats 
They expressly remarked that the widespread notion another iron car load of 30 rails. 
that substratum makes the film adhere more firmly to the The front gangs of spikers (a pai r on each rail) spike three 
plate was erroneous. The finished negative should not be ties in each panel, always the joint and the sixth and 
gummed, and, of cour�e, not varnished. When dry lay it eleventh ties, skipping four ties each time. 
down horizontally and pour o ver it the gelatine mixture Of the 5 strappers, 1 untrims the plates, leaving plates, 
hereafter described . .  Leave it to dry in some place free from n u ts, and bolts on the joint tie, and the other 4, working 2 
draughts. Run a knife round the edges of the film, and, as on a side, Etrap u p  and bolt the joints. 
a rule, it m ay then be drawn off fiat. The gelatine mixtnre The tie loaders also unload the ties from the fiats as fast 
consists of one part of gelatine  to ten parts of water. More as needed. gelatine may be used, but ,  then the film must be pottred Should the back spikers get behind they are assisted by 
thinner. In order that the gelatine may ,not become brittle the front spikers whenever material runs  short. 
(which would be apt to cause rents and cracks) add a lit tle Should the back fillers get behind they can be re-enforced 
glycerine, but not too much, otherwise the film will be diffiby the t ie gangs, and the iron gang and strappers can put in 
cult to dry, and it will remain tacky for a l ong time after. the sidings . 

. 
Unfortunately the amount of the addition of glycerine to be The 16 teams have 14 loads of 12 ties each per day, mak-
added cannot be given precisely; as it varies with the state ing 2, 688 ties. of the atmosphere, the brittleness, and the relative quantity 

THE MATERIAL TRAIN. of the gelatine. Herr Meyer found that when the air was 
As the ties and steel are delivered to the track contractpr extremely dry the plate must be taken into a damp place 

at the last side track, and these are about 8 miles apart, the before stripping it off, as, in spite of a proportionately large 
haul is never long to the front. quantity of glycerine, the film would still be brittle. Fif-

The train is made up of 10 cars o f ties in the rear and 3 teen parts of gelatine to one hundred of dry gelatine was 
cars of steel in the front of the l ocomotive, or just enough suggested as a medium amollnt. 
material for a half-mile, and is at the boarding train at 6 Herr Fahli ng gave the following formula for the gelatine : 
o'clock A. M. , in time to take the force to the front as soon Gelat ine, 10 grammes ; water, 100 grammes ; alcohol, 20 
as they breakfast. grammes ; glycerine, 1 '5 to 2 grammei! ; glacial acetic acid, 

The back fillers, l iners, and back spikers are dropped 1 gramme. 
where they stopped work, and the 10 cars of ties are left far Herr Gaillard mentioned another method which had been 
enough back to gi ve the train room to pull off the unloaded recommended to him, but which he had not yet tried : A 
steel for the i ron car to get at it. smooth sheet of gelatine is laid damp upon the moistened 

The 10 cars of ties are moved up as fast as the track will plate ; the sqlleegee is passed over, and when dry the nega" 
allow , so as to make the haul as short as possible, and only tive is stripped off. 
enough are unloaded at each time to keep the wagons busy ----------� .. ���,,_, ...... __ ----. 
and prevent any delay. The .Prickly Pear as an Antelope Fence. 

At noon the train carries the  force back to dinner, and the The prickly pear, that ugly, fieshy little cactus, with its 
empty fiats ·.are side tracked, aud another load " of 10 cars of sudden summer glories of crimson and golden blossoms, 
t i es  and 3 of steel brought up to the boarding train in time fulfills a strange purpose in the animal economy of the prai
to take the men back after dinner. ries. In itself it appears to be one of the veriest outcasts 

The ties are loaded, generally, 1 35 to a car, or 20 cars to among vegetables, execrated by man and refused as food by 
tbe mi le ; while the steel is loaded 60 bars to the car, or 6 beast. Yet if it were not for this plant the herds of prairie 
cars to the mile. antelope would have fared badly enough. For the ante

In loading the iron car only 39 rails are put on each trip. lope, whenever they found themselves in straits from 
Only one train is' used in this work ; and where water may wolves or from dogs, made straight for the prickly pear 

be scarce, a 100 barrel water car is added. patches and belts, and there, standing right out on the barren, 
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open plain , defied their swift but tender footed pursuers to 
come near them. For the small, thick pads of the cactus, 
though they lie eo fiat and insignificantly upon the ground, 
are studded with tufts of strong.  fierce spines, and woe to 
the wolf or the dog that treads upon them. The antelope's 
hoofs, how ever, are proof against the spines, and one leap 
across the belt suffices to place the horned folk in safety. 
These patches and belts, then, so trivial to the eye and iu 
some places almost invisible to the cursory glance, are in 
reality towers of refuge to the great edible di vision of the 
wild prairie nations, and as unpilssable to the eaters as was 
that girdle of fire and steel which Von Moltke buckled so 
close round the city of the Napoleons. - World. 

Action of A cid Solutions upon Stannous O)l(lde. 

Stannous hydrate may lose its water and become trans
formed into crystals of the anhydrous oxide under circum
stances which are complex and imperfectly known .  The 
crystallization may occur either in acid or alkaline liquids. 
The author examines the first case in det.ai l ,  and shows that 
w i th reference to oxide of tin the acids may be divided into 
two groups. Those of the one group give, with this oxide. 
salts which are ent irely decomposed by boiling water, and 
determine its transformation i n to the crystalline oxide in 
consequence of successive reactions. These salts, decom
posable by water, yield free acid, and behave absolutely 
like the acids themselves, determin ing the crystallization of 
stannous oxide. The acids of the second class do not give 
rise to these successive reactions, and the hydrated stannous 
oxide never becomes anhydrous and crystalline under their 
infiuence. -A. Ditte. 

.. � . .  --
I:rnprovem.ent in Steel Manufactu re. 

A promising test was recently made of the Griffith low
pressure fixed vertical converter in the presence of a num
ber of prominent English iron and tin-plate manufacturers. 
Blows were made with a maximum blast pillar of 4Yz lb.  
per square inch, each blow taking an average of  twenty 
minutes. The yields were good, and the steel produced of 
excellent quality, soft and  ductile, suitable for merchant 
bars or tin plates. Some of the steel was worked and welded 
during the test. No spiegeleisen was used , the only addi· 
tion being 1 per cen t. of ferro-manganese. The advantages 
c laimed for the process are its si mplicity and small cost of 
plant, and that no skilled labor is required to work it. It 
can be worked by an ordinary blowing·engine giving a 
maximum blast pressure of .5 lb: per square inch. A 2-ton 
converter, working ten hours per day, wi l l  make 120 tons 
of s6ft steel per week ; the cost of such converter, under 
favorable circumstances, being about $1 ,250, thus placing a 
steel-making plant in the hands of small manufacturers. 
These con verters can be increased in size and worked in 
duplicate to any extent. An i mportant point in this con
verter is that it can be worked with four or six tuyeres fixed 
horizontally. By a simple mechanical arrangement, a stop
per or plug in each tuyere is actuated by steam or air, and 
shuts tbe tuyere at the proper time. There is also a slag 
hole, which runs the cinder of(' during the early stage of the 
blow, relieving the metal of some of its imputities, thus 
reducing the tiibe in operation to a minimum. The dephos
phorizing process may also be applied to this method, which 
the inventor thinks is likely to take the plac.e of the more 
costly plauts, and eventually do a way with the wasteful 
and laborious puddling process. 

.. f e  . ..  
Cable Connection with Germ.any. 

The n ew cable connecting Emden with the Anglo
American cable system at  Valentia, and completing direct 
cabl e connection between Germany and the Uni ted States, 
was inaugurated April 22. The first direct cable message 
transmitted from Ger'many to the Un ited States was from 
the German Emperor to President Arthur, sending greetings 
and congratulations upon the completion of the work. 
President Arthur appropriately replied. 

... . . . . 
Fishing in a Cornfield. 

In Colorado is a ten-acre field, which is no more. nor less 
than a subterranean lake covered with soil about eighteen 
inches deep. On the soil is cultivated a field of corn, which 
produces thirty bushels to the acre. If any one will take 
the trouble to dig a hole t.o the depth of a spade-handle he  
will find i t  to fill with water, and by using a hook and line 
fish four or five inches long may be caught. The fish have 
neither scales nor eyes, and are perch-l ike in  shape. 'l'he 
ground is a black marl i n  nature, and in all probability was 
at one time an open body of water, on which accumulated 
vegetable matter, which has been increased from time to 
time un til now it has a crust sufficiently st rong and rich to 
produce fine corn, although it has to be cultivated by hand,  
a s  it  is  not strong enough to bear the weight of a horse. 
While harvestin g the hands catch great str ings of fish by 
making a hole through the earth. A person rising on his 
heel and coming down suddenly can see the  g t'Owing. corn 
shake all around:Jiim. Any one having sufficient strength 
to drive a ra i l  through the crust will find on releasing it 
that it will disappear altogetber.-Territorial Enterprise. 

.. � . , . 
FOURTH 'rIME AS MAYO;R.-Mr. Daniel F. Beatty, the wen 

known enterprising piano and organ maker of Washington, . 
N. J. , is now rejoicing in the just pride of his election as 
mayor of that ci.ty for the fourth time. 
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A n  AncIent Grecian Culras8. 

One of the most interesting specimens of archaic Greek 
art in existeuce has been brought to light by Mr. Stillmall , 
and is now exciting the keenest interest in the archreological 
circles of Athens. 'l'his treasure is the back of an elabo
rately wrought bronze cuirass, and is thought to be at least 
as old as the.-sixth century before Christ. There are seven 
subjects engraved on it, wh�ch are thus described : The main 
subject , which occupies the lo wer part of the cuirass, con
�ists of two groups of three figures each, each six inches 
high, and it has been di versely interpreted to represent either 
the reconciliation of Apollo and Hermes or a king conSUlt
ing Apollo . Ou the one side is Apollo playing on the lyre, 
attended by Lato and Artemis, and on the other a royal or 
divine figure, followed by two attendants: The personages 
are dressed in the most elaborate costume, and every detail 
is rendered with finished skill, the patterns even of the stuffs 
of their various garments being delineated with the utmost 
preCISIOn. The subordinate personages are barefooted, but 
Apollo wears a pair of sandals, and the other principal 
figure high peaked boots, such as are worn to the present 
day by the Epirotes . Above this row of figures, running 
across the lower part of the . cuirass, there is 011 each of the 
clavicles a bull, and above the bull a lion , each facing his 
counterpart on the other cliwicle. Bet ween t.hem · are two 
leopards, rampant, supporting each other, surmounted by 
two sphinxes , also rampant and in the same attitude. Each 
of . these subjects is framed in rich ornamental borderillgs of 
different patterns, t hat which runs along the lower edge of 
the cu irass under the chief design being especially quaint 
and elaborate. This unique art " treasure was found some 
twenty years ago in the Alpheus by a fisherman, who caught 
it in his net and solli it as old metal at a shop in Zante, 
where it lay buried among a m ass of worthless lumber unW 
Mr. Stillman's critical eye discerned its value and rescued it 
from oblivion. It has been placed in the museum at Athens. 
-N. Y. Tribune. 

.. • •  J • 

is so pathetica l ly portrayed by the anti-t.ariff politician, re" 
joices in the accumulation of a substantial fortune, and his 
l i ttle farm of twenty, forty, or one hundred acres becomes 
the source of a princely income. The lanC\s upon whiCh 
these fortunes are made are valued by their owners at an 
average price of about fifty dollars per acre. 

These are the results upon communities who were prepared 
to avail themselves of the advantages of a protective tariff. 
Now turn to an agricultural country such as the southern 
and central portion of A labama, and see the condition of 
things there. The farmers there devote most of theIr ener
gies to the growth of cotton, because it ])ear!! the cost of 
transportation better than anything else they can raise, and 
if the season should happen to be unpropitious and the cot
ton crop fail, the whole people are reduced to a state of dIS
tress and poverty. A partial failure of the crop in Alabama 
last year has been most disastrous. Many farmers are not 
able to buy seed to plant t heir lands. The price of lands in 
Alabama averages about four dollars per acre. This condi
tion of things would not ex ist if Alabama, like Pennsyl
vania, had a factory of some kind in every community. 

.. . . . 
Improved Fence. 

The engraving shows a novel fence lately patented by Mr. 
Levi McNall, of Allegany, N. Y. It is an improvement in 
l3elf-support ing wooden fences, and requires 11 0 posts set in 
the earth. The independent panels are connected so that 
they may be readily detached one from the other. Each 
panel is  composed of three vertical parallel posts, two lon
gitudinal rails; one at the top and the other at the hottom, 
and two boards attached to the posts between the rai ls. 

DIgitated Stockings. The rails are made sufficiently thick to illsure the'strength 
From time immemorial stockings with  toes have been used and rigidity of the panels, and have three mortises for 

occasionally, particularly in the treatment of certain foot receiving the posts which are secured in the mortises by 
troubles . Lately they have come into more general use, and means of wedges. The panels are set zigzag, like a rail 
not a little public discussion has arisen over the fashionable fence, and the ends are secured together by pins passing 
novelt y. The London medical authority, Lancet, is strongly throngh holes in the projecting ends of the top and bottom 
inclined to favor them as likely to conduce to comfort, and rails of each panel. It will be seen that this fen ce is entirely 
spare many persons who now suffer from the development self-support i ng, and that the expense and trouble of digging 
of soft corns between the toes, a serious trouble. " They post boles are entirely avoided. 
would also be more cleanly than the stockings in common .. . . I .. 
use, because they would naturally absorb and remove the Strikes.-Thelr Cause and )j;fi'ect. 

acrid moisture which accumulates hetween the toes, and The labor disturbances which are rife in many sections of 
which is the general cause of offensive odors from the feet. the country presen t a problem most difficult of solution, and 
They w ill , moreover ,  give the foot better play, allowing its one wh ich bids fair to disturb the p rosperity wit]I which 
phalanges greater freedom of action . And, lastly, a well- two seasons of activity in business, and a third in immediate 
fitted digitated sock or stocking will remove a mass of mate- prospect, had been viewed with promise and satisfaction by 
rial from the toe of the boot, and, at the same time, secure all classes. The labor disturbances in 1876-7 had for their 
increased breadth and _space;£or expansion across the base of basis exaCtly opposite causes from those which now prevail. 
the toes. The new stockings, supposing them to be well cut Then all business was unsettled ; and labor clamored for hIre 
and fitted, possess many advantages. " . more than for increased compensation ; the contest was 

Even if the toed stocking should have no otber effect than more a battle of the ou ts who could not find w ork to do, than 
to expel the ugly and unphysiological " French-toed " boot, of the employed, who were ill a measure compelled,  through 
it would. prove a public benefit. the influence of pernicious trade organizations, to side with 

.. , • � • the vast army of unemployed, which filled the coun�ry with 
How the Manufacturer Help s th e Farmer. restless tramps . ' The revival of business consequent upon 

The nat ional advantage of broadly diversified industries, the resumption of specie payment, gave employment to those 
and the local advantages to farmers and manufacturers aris· who were suffering from enforced idleness, and, as if by 
ing from their 'close proximity, were set forth with rare magic, not only the army of tramps disappeared , but the 
direct ness and cogency by the Hon. Charles M. Sbelley, of  content resulting from an ability to procure w ages to keep 
Alabama, in a recent speech in the House of Representatives, one from starvation becam e  the general rule. 
in th e course of which he said : In the strikes and disturbances of five years ago was found 

One oHhe largest manufacturing houses of the Northwest 
bought, during the war period, a largll tract of land conveni· 
ent to its works, and, laying it out in lots of suitable size, 
encouraged its employes to become the owners of their own 
houses by paying a . small amount each week from their 
wages, the employers assisting such as so desired, to erect a 
suitable cottage. Ten years . later, and after the panic of 
1873 had been most severely realized, the principal man of 
the firm asserted that in no instance had an eniploye whose 
compensation in the good times had been as mnch as $5 per 
day, paid for his place, while no man working at from $2 to 
$3 per day had failed to obtain his deed an.d become the 
rightful possessor of his home . 

. 

Here, then, is fuod for serious thought, and the only con
clusion to be arrived at is that moderate wages Induce econ
omy, while high compensations induce extravagant tastes 
and expensive habits. It is not so much what a man earns 
as what he saves that counts for wealth and leads to pros· 
perity. The strike among the mill and boom operatives at 
Muskegon bas for its ostensible o bject a reduction in the 
hours of labor rather than in an increase in compensation , 
yet an analysis of the situation develops the fact that to cut 
down the hours of labor will, in a measure, deprive the mill 
owners and boom companies of the abi lity to pay the �ame 
rate of wages which they can now afford to pay for ten 
hours' work, or will sO raise the cost of lumber to the con
sumer as to bring hardship and deprivation upon quite as 
many, and probably more, persons than would be benefited 
by the reduction . ' It is true that work about logs and lum
ber, whether tn the woods , at the boom ,  or in the sawmil l  is 
extraordinarily laborious, and a rrtan can readily tire his  mus
cles with ten hours' work to a condition where rest is grate
ful. Yet the great masses of dwellers in cities are doing as 
hard, or more exacting, work for less compensation .  There 
are to-day thousands of young men in Chicago wearing them
selves out in clerksh ips, laboring from 7 o'clock in the morn
ing unti l  6, or, in many cases, 10 o'clock at night, for 
scarce ly more compensation than will, w ith economy, pay 
for their board and clothing, while their occupations are 
�teadily undermining their health and unfitting them for the 
useful and successful futures toward which each one is look
ing with longing eyes. 

There are thousands of young girls in this city who end 
up thei1' day 's work with an exhaustion the sturdy logger or 
mill band never dreams of, and for a comp'msation of from 
50 cents to $1 per day at that. 

These must yield to the exactions of dress and appearance 
in order to gain even this miserable pittance. Thousands of 
working women aTe to be found not only III Chicago but ill 
all other large cities, who esteem themselves fortunate if 
they can average $3 per week for the support of themselves 
and their little ones, wnfle the exactions (or rent and other 
needful expenses leave them but the plainest food, and the 
smallest quantity at that. The hard-working muscle of the 
logger and the mill hand may be tired at n ight ,  but not so 
tired as the hard-worked brain of his employer, who knows 
no limit of hours to his toil in keeping in motion those influ
ences which enable him to keep h is men em ployed . To the 
so her and steady toiler at muscular and out-of-door occu· 
pations, " tired nature's sweet restorer-balmy sleep," comes 
as a healing balm,  an'd the morn ing finds him ready to exert 
himself anew, while his em ployer rises from a couch of  rest
lessness, tired out before his work begins. Wealth bas its 
disadvantages, and poverty bas its compensations. ' Hard 
work and a good .appetite are far more to be coveted than 
wealth and a big doctor's bin. Fair wages and a cheap mar
ket, enabling one to live and lay by even a fe w cents per 
day, are more desira.ble than high rates of compensation and 
a necessitated expenditure equaling if not exceeding the in
come. 

When wages were $4 per day calico was from 15 ' to 20 
cents per yard, and if the manufacturers of cotton goods 
were now to respond to the demands of their employes for in
creased wages, wage-workers, as well as capitalists all over 
the land, must be caned to pay the increase through the ad
ditional price of cot ton goods. If by cotton goods we were 
confined to the single item of prints, our assertion might 
well be received with a sneer, for the use of prints in this 
country has vastly decreased, and one of t.he prominent 
causes of labor commotion IS found in tbe fact that plain 
clothes, be they never so neat and pretty, are no longer 
tolerated. But the same pflnciple holds good, whether it be 
in cotton or silk man ufacture, and it will invariably be 
found that if wages increase, the actual measure of accumu
lating wealth to the fairly prosperous is less in proportion 
than it is under a system of smal ler compensation , with 
resultant necessitation of economy, w hile the poverty of the 
poor is more grinding. . 

. A community which is blessed with these diversified in, a most thorough confirmation of the truth of the old adage, 
dustrial enterprises acqui res wealth rapidly; and the tempo- " The devil finds some mischief still for idle hands to do. " 
rary failure of one branch of industry does not bring that The tabor d isturbances of the present ti me arise from an ex' 
distress and suffering that comes from failure when you de- actly opposite cause, and yet, from causes which led to the 
pend enth'ely upon a single ind ustry, such as agriculture. state of things which precipitated the direful days of depres
The agriculturist who has a manufacturer for a neighbor is sion, and subsequent want of employment. Now, plenty of 
encouraged to grow every variety of crop that the so il is ca- work is offered to the willing worker, and the compensation 
pable of producing. A market is found at his door for his offered is such as would in days anterior to the war, and 
product, and as these neighbors are multiplied the demand the speculative times wh ich fonowed, have been considered 
for his products is increased. This increased d�mand stimu- munificent. Why, then, are they now looked upon as grind
lates the price, which rear-ts upon the farmer, who improves ing and insufficient?  Provisions and wearing apparel are in 
and stimulates his land to increased production, and so on, the main as cheap as they were when good mechanics were 
each acting upon the other, unti l  the highest productive ca- not only content, but found means for acquiring a compe
pacity is reacbed · in  both agricul ture and manufacturing. tency upon much smaner wages than they can now com
The farmer may have to pay higher prices for his goods, hut mand. But the war taught the use of luxuries to those who 
he is able to do so because he sells his own products for had hitherto been content with the necessaries of life, and 
higher prices and has more to sel l .  A large proportion of the workers of to·day are largely the children of the period 
the products of the farm will not bear transportation to a previous to the panic of 1873, and were then made accus
d istant market . These products, which in many installces tomed to hearing higher wages and compensations spoken 
could ·be grown without any additional cost to the farmer, of as the normal condition and right of the toiler. The 
would not be grown if they could not be sold at their doors; tastes then acquired still cling to them, and they cannot un-

To show the full force of this point I call attention to the del'st.and why the man who could then command $4 a day 
condition of the farming class in Pennsylvania and con trast should now be compelled to do the same . service for $2 . . The 
i t witll the farming class in Alabama. In Pennsylvania , circumstances . under which the higher compensation Wl:\S 
where the manufacturing illterests have reached a high . de- paid, culminating, as . they inevitably must, in disastrous 
gree of development , the -farmers are thrifty and well-to·do. panic and general distress, are forgotten, and are appreciated 
Every year they make a suppod and sometbing over, which only by a small minority of such a� were in the ranks of 
slir.plus is invested in the stocks of tbese manufacturing en- labor twenty years or more ago. But few of these latter 
terp.rises, from which they draw regular dividends, and thqs will be found among the striking classes of to-day, for they 
become to a large extent the beneficiaries of this very system remember that if the compensation was smaller, the cost qf 
of protection which the' free trader (assu ming to speak f6r l iving was also much less, and that more money was saved 

the Jarnier) denounces in such strong language . The profits again�t a rainy day· by the laboring classes, as a rille, than 

of the factory added· to the · profits of the farm grow from was saved during the era of high wages and' more than cor

year to year, until ·the poor Jarmer, whose pitiable condition responding expenses. 

While we sympathize with the man who has hard work to 
do, and can but acknowledge in the main the justice Of his '  
assertion that ten hours is long enough, w e  can sympathize 
yet more with the wife who can with "truth assert and sing 
from,her heart the refrain : 

.�' Man's work. is f.rom sun to Elun, 
But WOIll/lU'S work is never done.'  

Yet we cannot But assert, as the' teaching of expeviell,ce, 
that he is not the happiest who works the least, and were the 
woman to assert h�r rights to shorter hours of labor as does 
hpr husband, he would soon find cogept arguments to' prove 
that, at least for the woman, long hours of labor could no.t 
be dispenged with in the workingman's home any more than . 
upon the farm of the agriculturist. If then, as a thinking 
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man', each one of the strikers would become for the nonce a 
political economist. and, t racing- cause and effect, give ex peri . 
�nce due credit in influencing his future course, strikes would 
be fewer and the employe would be surer of the steady wages 
w hich tbe prosperity of the employing classes would enable 
them to pay. As it is, a momellt's reflection and a little 
figuring will enable him to come to the concluRion that if be 
gains his point, the value of the time lost, not to speak of the 
resultant demoralization to bimself and family, will more 
than off�et the advantages to be secured.-N. W. Lumber-

man. .. f . , ,, 
IMPROVED BOILER AND EURNbCE. 

We give berewith an engraving of an improved steam 
boiler, patented by Mr. William Ord, of Brooklyn, Ohio. 
The body or main portion of this boiler is of the usual 
construction. Tbe particular one illustrated is tubular, 12 
feet long and 48 inches in diameter. Tbe improvement con · 
sists in a water front of cast or malleable iron, which is 
fitted to the lower surface of the boiler and forms a support 
for its forward end. Tbis water front is cast with integral 
stays at suitable intervals, and the inventor has taken great 
pains to avoid flat unsupportea surfaces by making the 
water front externally convex between tbe stays and by pro· 
viding strengthening ribs. 

Two three·incb tubes enter the water front on each side 
of the door and enter tbe boiler at the rear end, one tube of 
each pair entering the boiler near the bottom of t be water 

. space, the other entering near the top. To guard against 
any possible injury by the unequ'll expanstlm of the . tubeR 
they are provided with !Swinging joints. 

The water front i s  connected with the boiler directly as 
well as by means  of the side tubes. Tbe result of this con 
struction is tbe deposit of al l sediment in the lower part of 
tbe water front, wbere it  is removed from the action of the 
fire. This rel ieves tbe boiler from depo;;its of sediment and 
improves its steaming qual ities, besides greatly increasing 
its capacity without proportionally increasing tbe consump
tion of fuel. ' 

The door of the furnace is chambered, and receives water 
througb tubular hinges, adding sl i1l further to the capacity 
of tbe boiler and at the same time increasing tbe durability 
of the door. 

The furnace between the grate and . rear end is provided 
with a series of perforated walls, which are designed to re
tai� heat and aid in the combustion of tbe gases that escape 
unconsumed from the fire: To facilitate tbis operation tbe 
inventor provides a series of hot-air pipes, and forces bot 
air into the furnace and between the heat-retaining walls. 
This results in a very perfect combustion and in the suppres� 
sion of a great proportion 
Of the waste due to the 
escape of unconsumed 
gases. 

In a side flue, shown in 
the engraving, there is  a 
feed water beater compos' 
ed of a series of tu bes con
nected by manifold and 
communicating witb the 
feed pump and boiler. 
These tubes have a great 
capacity, and the water in  
passing slowly through 
them deposits much of its 
sedimentary matter. The 
heater is arranged with 
valves so that it may be 
employed wheuever neces
sary. In the improved 
boi ler the cost of the com
bi l led water front and mud 
drum is less than that of 
the usual cast iron front 
an d  mud drum. Tbe heat
ing surface is largely in
creased by the applical ion 
of this  improvement, and 
as the tendency of the 
water to lift is greatly 
decreased, the steam is 
furnished dry. These and 
other advantages w ill be 
acknowledged by steam 
engineers and otbers fami
liar with tbe requirements 
of a practical and econo
rnical boiler. 

F u r  t h e  r in.formation 
mity be obtained by addressing the Buckeye Bridge and 
Boiler Works, Cleveland, 0. , or the inventor as 'above. 

.. t e l . 
Cheap Oxygen. 

I'M M0nde8 states tbat tbe Boussingault process of obtain
il)g oxygen by the alternate peroxidizing and reoxidiziog of 
barium has been greatly improved in  the hands of MM. 
BriJi. Four' huIidred separate · charges were taken off, yet 
fiilled in any 'w'ay to dlltel'iorate the mass. Tbese mannfactlirers anticipate bein� able to supply the gas at about twelve 
to: fifteen eentimes per cubic meter. As this is sometbing 
like �tell': or fift.een cubic, ,feet, for a cent, tbe realization of 
sUch !U.iti\iipations would prove of tbe highesfimportance in 
the artS-. :  

J'titufifi, �tutlitau. 
NOVEL SHIP'S LOG. 

The. engraving shows a novel device for readily and accu
rately determining tbe speed of a vessel moving tbrough the 
water, regardless of the time, pos i t ion of the vessel , or con
di tion of the water. Tbis is effected by means of a device 
for creating a vacuum iu a pipe extending to such a distance 
from the vessel as to be outside of the body of water affected 
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IMPROVED SHIP'S LOG. 

by tbe vessel's movements, yet communicating with an indi
cati ng device upon tbe vessel , so gradnated as to show the  
extent' of the vacuum, and consequently the speed a t  wbich 
the vessel is moving througb the water. 

The instrument consists essentially of a flexible pipe, an 
indicator or gauge upon the sbip, with wbich one end of the 
pipe is connected, and a vacuum device of any suitable con
struction, connected to the opposil.e end of tbe pipe, towed 
after tbe ship, and constructed to permit the water to so 
flow past the end of tbe pipe as to create a partial vacuum in 
the latter. 

Fig. 4 shows a tube open at both ends, the forward end 
being flaring, the better to catch the water as tbe tube is 
drawn forward. Tbis tube is provided aUhe front end with 

ORD'S IMPROVE'D BOILER AND FURNACE. 
a sleeve, forming a surrounding chamber, open at tbe rear end 
and commnnicating with a long flexible and non·extensible 
pipe, which at the opposite end communicates with a 
vacuum or other gauge, shown at Fig. 3, arranged in any 
desirable position upon the vessel. The flaring tube is so 
constructed and connected to the flexible pipe tbat tbe tuhe 
will be maintained in a substantially horizontal position, and 
floats are attached to it for this purpose. 

As the tube is towed after tbe vessel and carried through 
the watrr the air or water .is wi tbdrawn from the flexible 
pipe to an extent proportioned to the speed' of tbe vessel, 
thereby creating a partial vacuum in the pipe and in the 
gauge . on the vessel, which indicates, by the position of the 
mercury or index finger of the gauge, tbe speed of the 

vessel. This invention was recently patented by Mr. Wi! 
!iam S. Hogg, of Washington, D. C. 

.. .  I • •  
The St. Gothard Parasite in India. 

Professor J. F. P. McConnell announces that be bas dis
covered in Calcutta the parasite Dochmiu8 duoaenalis, which 
caused so much trouble among the workmen of the St, 
Gothard Tunnel. Professor McConnell states that the worm 
is by no means confined to tbe upper division of the small 
intestines ;  on the contrary, the majority of the specimens 
were removed from the mucous membrane of the jejunum. 
They were firmly fixed to the gut. As Professor McConnell 
found the parasites in a large number of post-mortems, in 
cases where the victims, who are natives , died of many dif
ferent diseases, he does not feel justified in stating that they 
were the sole cause of de�th in any case, In many patients 
he admits that anremia was the prevai l ing feature, but attri
bute8 this rather to dysenteric and malarial complications. 

. , . , . 
Hallway Progress in the !i on ' hwest. 

The president of the Atlantic and Pacific Railway Com
pany, Mr. H. C. Nutt ,  has lately returned from an inspection 
of the line in New Mexico and Arizona, and of the Atchi
son, Topeka, and Santa Fe Railroad. Mr, Nutt said (Apri l 

1 2 1) that the track laying had been completed to Canon D ia' I blo, 311 miles west of the Rio Grande. A viaduct is being  
built over the canon 525 feet long and 254 feet bigh, t o  be 
completed by May 25, at a cost of $251), 000, Tbe track wil l  
be pusbed west to tbe  Colorado River, 250 miles, at the ral e 
of two miles a day. One hundred miles of tbat distance is 
graded, and steel rails for 200 miles are delivered, Plans 
are just completed for a bridge across the Colorado River, 
to cost $'250, 000. He will also extend the Central Division 
100 miles west from Vinita, Indian Territory. 

NEW INVENTIONS. 
An Improved cyclometer has been patented. by Mr. Jobn 

J. Morton, of  Albion ,  Micb . The object of tbis invenl ion 
is to apply odometers to bicycles in an inexpensive and con 
venient manner, a n d  S o  as  to secure accuracy of  operation 
without l iability of  derangement. Heretofore odomet ers 
have been applied to the axles of b icycles ; but, the sp�ce 
being l imited, it has been necessary to r(>move the lam p to 
make room. Further, tbe application bas not. been such us 
to secure accuracy nor render the instrument c(lI 1 venieu t  
for observation. Tb i s  invention consists in  a n  edometer 
suspen ded face upward by means of a weight or by the 
lamp,  so that H can b e  freely observed by the rider. 

Mr. Edmund T. Spottswood, of Perrysvi l le ,  Ind . , bas 
paten ted a revolving sickle 
bar for mowing and reap
ing machines, the parti
cular form, construction ,  
and arrangement being 
such, relati ve to each other 
and to the fixed cutt ing 
edges, tbat the spiral edges, 
as the sickle bar revolves, 
travel across tbe fixed cut
ting edges continnously or 
in such rapid  succession 
as to cause all the graiu to 
be cut as effectnally as 
with the ordinary recipro
cating ' section bar or 
sickle. 

Mr. Jared R Woodfill, 
of Aurora. Mo . ,  has pa
tentEd  certain improve
ments upon that form of 
repeat, ing inotrument · in 
which lbe instrument for 
eaeb l ine bas a magnet 
with independen t  helices 
ahout the same core, nne 
of which . helices in each 
instrument is charged by 
lheir respective mai n linc 
circuits. and the  other of 
which belices i§ charged 
by a lOCal battery cur
rent. and in whieb each 
instrument is provided 
with two sets of contacts 
controlled by the arma-
ture lever of that instru · 
ment, one of which set of 
contacts in the first instru· 

ment controls the second main circuit in tbe other instrument, 
and the other of which set of contacts in the first instrument 
controls the local battery in the second instrument, and in 
which tbe two sets of contacts of the second, instrument act 
reciprocally to the first in tbe sa-me way to produce th(; same 
reSult. 

.. .1 � .. 
CAPT. LAMB, of i�e bark El izabeth Ostle,from Calcutta, 

March 23, saw, the day before. in latitude 39° 30', another 
immense field of dead fish. For a dist.ance. of forty miles 
tbe dead . fish were seen floating about. They appeared to 
be quite fresh, and looked l ike sbad. Anotber 5hip, from 
Rio Janeiro, passed through a great multitud,e of dead fish, 
the same day, about sixty mn�s fr<?� 13m:l1egat. 
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SOME CURIOUS BUGS. 

Everything is valuable in natural history ; e ven the study 
of bugs is interesting in spite of the discredit thro wn upon 
them by that horror of housekeepers and travelers, the bed· 
bug. The latter, however, is only one species of a large 
order of insects, tbe hemiptera, which are distributed over 
both the land and water, i n  Europe and America. 

This order is  characterized by an incomplete transforma
tion ; the only difference between the J arvre and the adults 
is iheir progressi ve devel opment of wings and t lJ eir smaller 
size. Thesc are slicki ng insects, feedi ng both on ani mal and 
vegetable juice,; . They have a sharp, homy beak, curved 
along the breast when not in use, which contains, in a groove, 
delicate needle like bristles, and makes the punctures through 
which the i n sect sucks its food. 

They have generally four wings, the upper ,two thick at 
the base an d mem branous at the ends, half elytra and half 
true wings, from w hich forma
tion th is order takes its n ame 
of hemiptera, meaning " half 
wings. " In all species the 
lower w i ngs are memb rarro u s, 
aUlI in a few the upper wings 
are alw ; some others are 
w holly w ingl\lss, Iike the bed
bug. Most of these bugs emit 
a disagreeable odor. 

In this order are found the 
tree hoppers, the harvest 
flies, and plan t lice, which 
are w destructive to vegeta
tion. Here belongs the well
known squash bug, whose 
odor is so disagreeable w hen 
it is  handled. 

In the genus Lygorus be
longs the ch i n ch bug that has 
caused so much damage to the 
fields of grain in the South 
and West. The w hite-winged 
species is  about three-twen 
tieths of an inch in length ; 
its general color is black, 
w ith white w i n g  covers, edged 
with bl ack, and reddish yel · 
low legs and beak. T b e  
young wingless o n es arc 
bright red. 

Another species is the tree 
hoppers, w hich have the same 
habits as the harvest flies, but 
make no drumming sound. 
These hoppers can take flying 
leaps to a great d istance, often 
as far as 250 times their own 
length. In a: proportionally 
long j ump a man would vault 
through the air over a quar
ter of a mile. These insects 
al ways stay on plants and 

• trees, where, from their dark 
color au d fixed position w hen 
in  repose, they look m uch 
like thorns. Locust and oak 
trees, a nd many vines, suffer 
greatly from the sucking of  
thJ s a p  and t h e  injury done 
to the leaves by t h ese insects. 
Tobacco fumigation, or w hale 
oil Eooap in solution, is some
tim ,s an effectual remedy' 
against them. 

Some species of bugs live 
i n  fresh water, feeding on ani
mal o r  vegetable juices, and · 
the i r  sh arp-pointed beak will 
cruelly pick the fingers of 
any person who tO llches them. 
These are properly called 
w ater bugs, but are commonly 
known as w ater scorpions.  
They are d ivided into two 
classes, one  with a long bony. 
bro w nish-yellow above and 
y el l o w ish-red below ; the oth-
er has an oval body of  a pale brown colo'r, and a reddish· 
yel l o w  abdomen ; of the latter class the nepa are an example . 

In both, the abdomen ends in a tail formed of t w o  long 
tnbular threads, a sort of l unQ,'s, by m ean� of w hich the 
in,;ect can rise to breathe at the surface of  the, water: These 
bugs are not lively ; they mo-ve slowly along the bottom of 
the puddles or ponds among the slime and mud, and can be 
easily taken , They swim ' very swiftly, usi ng tbeir fou r  
p<)sterior legs as oars ; occasionally they can b e  seen swim
ming on their back. The,f feed on insects, mollusks, and 
y oung fish , which they seize with their front legs or nippers, 
and stick their sharp beak into their prey and suck the blood 
through the puncture. These species are found in stagnant 
ponds i n  America all d EurOPA, on th � edges of the pool 
among the water plants, to w h ich the females attach their 
eggs . . They have a very ext ended geographical distribu
tibn ?  as all aquatic species have, on account of the nearly 
uniform temperature of the water. 

. 

The largest know n  of the' water bugs is the Beiostoma, of 
which we give a life-size illustration. These are enormous 
insects, which in habit the warm fresh waters of both conti
nents, o f  similar habits to the Nepa. They have a long o val 
body ; the abd omen, very flat on the sides, ends in a point. 
The head is proportionally s m all, is triangnlar, and inclined 
al mo�t vertically to the body ; the eyes are large and pro
jecting ; the beak has three joints, and the thorax is termi
nated by a triangular shield. The upper w ings are pointed, 
and, when folded, cover th� abdomen ; the lower ones are 
lill'ge and mem branous. Their legs are very strong ; the front 
legs are curved, and have a groove , on the underside that fits 
into a corresponding cavity in the body, and forms a cruel 
trap to hold the victims of this voracious insect. The other 
legs are bordered w ith a long fringe or cilia. and are u 8cd 
like oars to enable the bug to swim rapidly after its prey. 

The oldest known species of Belostoma is .found in Gui-

THE INDIAN BELOSTOMA.-(Natural size. ) 

ana and Brazil ; this is about two inches in length. Mlle. 
Sibylle Meriam, who drew the animals and i nsects (If Suri 
nam. nearly a cen tmy ago, represented this insect holding in 
its powerful nippers a lit tle frog that i t  is trying to bleed to 
death. 

' 

The Indian water bug is still larger ; the great water scor
pion of M. Stall attains a size over three inches long ; it is 
a rale ,greeni"h�yellow color ; the prothorax and shiel d  a re 
brown with bands of yellow ; the legs are yellow, striped 
with black. 

This species is represented in the engraving. both flying 
and swimming, in the vicinity o f  an aquati c  plant of the 
extreme East, the Acharons japonlcu8. This gigantic bug, 
like all its class, is n ot well known ; it is occasionally found 
among the ill seqts bougbt from Chinese merchants, and is 
supposed, to be distributed through China, Java, the East 
Indies, and p ossibly in the neighborhood of. Cairo and . ' Al
giers.-Li Nature. 

MISCELLANEOUS INVENTIONS. 
Mr. MoriZ Weinrich, of Vienna, Austria, has patented an 

iniproved method of and apparatus ' for the prod uction of 
refined sugar in plates, �ticki3, ' and other like forms. The 
object �f �his Invention is  to facili tate producing highly 
refined and pure sugar, which can easily be reduced to small 
CUbical blocks or to lumps without any alterations of the 
claying rooms in use at present and without requ iring ahy 
additional expense. The invention consists in & pan con
nected with a suction pump, a n d  also provi ded with trans
verse bars for supporting the sugar-receiving boxes, which 
are subdivided by partitions or plates according to the shape 
an d thick n ess of the desired slabs or sticks of sugar that 
ai'e to be produced'. 

Mr. Madison T. Sbadduck, of Shunk , Pa. ,  has paten ted 
an improvement i n  tb.g buckles which consists in hin ging 
the tongue plate to a IJy:er which, ill turn is hinged !Jy con-" 

nect ing rods to a crossbar of 
the frame and adapted to be 
held in a locked position by a 

_spring bol t engaging an eye 
'bar of the frame. 

�lr. John H. Atwater, of 
M�lifol'd, Minn. , has patented 
an hnproved w ashing ma
chine. In using the machine 
the cloth�s to be washed lire 
in serted between an enilIe�s 
apron and a cylinder of cor
rugated roll(},\s, and as the ma
chine is operated the clothes 
are carried aro\nd the cylin
der of rollers an�are squeezed 
and rubbed by aitd between 
them and by th� smooth 
rollers acting beh i n d  the 
apron. With this construc
tion the corrugated rollers 
travel faster than the endless 
apron, so that the corrugated 
rollers will move forward 
upon the clothes, and will ' 
operate more effectively upon 
the clothes than they w ould 
if the rollers and clothes 
traveled at the same speed. 

A novel automatic hatch
w ay-door operator has been 
patented by Mr. John L. 
Peters, of New York city. 
The invention consists in an 
arrangement of circular racks 
attached to the pivoted ends 
of the swinging hatchway
doors, combined with sliding 
rack Qars on the guide stand
ards, which carry boxes at" the 
upper ends contai�ing sliding 
boits and an angular latch 
lever for w ithdrawing the 
bolt� when the doors . have 
been opened. Projections on 
the elevator car strike against 
the projecting ends of the 
bolts and press them and 
the rack bars downward , and 
these racks will turn the 
circular racks, swinging the 
hatchway doors open. ' The 
latch levers then strike against 
studs and withdraw the bolts, 
permitting the car to descend 
further, the car holding the 
doors open. When the carS 
has p:lssed ,  closing springs 
swing the d oors back i n to 
their origin al positions.  

Mr. John Murray, of New 
York city, lJas patented a 
novel toy savings bank, con
sisting of the figure of a 
chicken thief seated on a 
hencoop. At t b e  emf of a 
long platform, and neai the 
opening for receiving coin, 

there is a '  fixed figure of a m an lind a movable figure 'Of a 
dog . .  On dropping the coin into the bank the dog is re
leased, and goes for the chicken thief, who runs out bis 
tongue and rolls hi s  eyes while the heads of chickens peep 
from holes in his hat, affording evidence of his gui lt. 

.. ' ,. I .  
New Weiland Canal. 

The new WeIland Canal was opened April 20, with twelve 
feet of water throughout its length. The increase of depth 
(two, feet) is having a marked effect upon the commerce qf 
the lower lakes. M0i5t of the vessels plying betw een p()rts 
on Lake Ontario and the upper lakes, a:nd whicl� .are . known 
as H canal vessels, "  have a carrying capacitY O� !illout 24,900 

busliel.s of grain , but: they have hitherto beep ,aple Jo carry 
only about 18,000 bushels through t,he old WeIJa,nd Canal on 
ten feet . draught . . They can henceforth carry �\l�L cargoes. 
The first coal tleet from Oswego took on, for the u.pper lake�,' 
about 700 tons each vessel instead of 500 tOllS as before. 
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SUGAR-A GLANCE AT I TS HISTORY, PRODUCTION, AND 

MANUFACTURE, 

At a recent meeting of the Massachusetts Institute of 
Technology, Wm. B. Rogers, the president, introduced Mr. 
J acob A. Dresser, who spoke, upon the " History, Produc
tion, and Manufacture of 8ugar. " 

Mr. Dresser first r.eferred to the very early knowledge of 
sugar in China and India, and the fact that before 1000 
A. D. the substance and the cane had passed into  Arabia, 
Egypt, and Cyprus, Tbence it passed probably along the 
northern coast of Africa, and by the Moors was taken into 
Spain . Its use in Europe does not appear to have been at 
all general until introduced by the returning Crusaders. By 
Spain and Portugal it was transferred to the West Indies 
and Brazil. The cane was probably not indigenous to 
Am erica. The wonderful development of tbe production of 
sugar from the beet-root has taken place in Europe almost 
wholly during th e present century. 

The entire amount of sugar produced in Europe is from 
tbe beet, and amounts to 1,500, 000 tons, being fully three
fourths of the 2,000, 000 tons now produced for commerc ial 
purposes in all other countries from the sugar cane, the 
original source of the substance. 

The advantageous growth of the sugar cane seems to be 
confined to the belt within about 30° both north and s<1llth 
of tbe equator, with occasional variations coinciding with 
the isothermal lines, and an average temperature of seventy
five to seventy-seven degrees. 

Tbat of  the beet, as il lust rated in Europe, seems to range 
between 45° and 55° north latitude, but in our own country 
tbe range will, no doubt, be found, when developed, to be 
essentially below that , corresponding with the difference in 
the iwthermal lines, perbapg more nearly from 35' to 45°. 
In this last season some 1, 800 tons o f  fine quality were pro
d uced in Maine and Massachusetts. 

As a statement of the total sngar production of the world 
it may be said that each of the great central empires
France, Germany, and Austria-produces about 400,000 tons, 
equal together to 1 ,200,000 ; Russia, 220,000 ; Belgium and 
Holland, 100, 000- total, 1 ,520,000. Cuba, 600,000 ; Brazil, 
200,00(i ; Demerara, Surinam, and the Windward Islan ds 
adj acent, 400, 000 ; and our own Louisiana and the Sand
wich Islands , 150,000 tons. This gives us from America 
1,350,000 tons ; Europe, 1 , 520,000 tons ; East of Good Hope, 
700,000-total, 3 ,570,000 tons. 

Confining ourselves . to the consideration of the ordinary 
sugar of commerce, cane sugar, so called, no description 
seems to be necessary, excepting perhaps to say that the 
crystal where perfect is rhomboidal , of four or six sides, 
terminating in two or tbree sided summits ;  and, when 
allowed to crystallize under 

-
favorable circumstances, may 

attain a lengtb of one or one and a half  inches, although 
such are rarely seen. Its specific gravity is 1 '6. 

Mr. Dresser 'next proceeded to discuss the wholesomeness 
of carle sugar, and said that while in the absence of nitro
genous matter it did not offer any nutriment to the muscu
lar system, it does offer a large supply of heat , and is admit
ted to' be fattening in its qualities ;  also, statistics show tbat 
a consumption of 75 to 80 pounds of sugar per person an
nually produces no ill effects. 

Our views of the process of extraction and manufacture 
will be lllore complete if we begin at the sugar cane or the 
beet root. 

The first claims precedence for many reasons, so we take 
the cane. It con tains about 90 per cent of juice by weight, 
of which about 18 per cent is susceptible of crystallization,  
but this is  never realized in practice. 

' 

The first problem is to extract the juice ; the next to cla
rify it or purify i t  as far as possible ; then to concentrate the 
j uice, or tbis solution of sugar, in water with certain impuri
t ies by evaporating the water ;  then to facilitate' and induce 
crystallization of the sweet principles therein,  so far as we 
can ; thel;! to relieve these crystals of the mother liquor from 
wbich they have sprung, and which will then be molasses, 
and some of wbith will continue to adhere to the crystals 
unless removed by external force and appliances. 

At this point we have what is called Muscovado sugar, 
raw sugar, or, perhaps more properly, sugar of first produc! 
tion, as it has been made in C uba and elsewhere for many 
years. According to its  treatment from tbis point onward 
it may remain as Muscovado, or become either cJayed or 
centrifugal sugar, and is so recognized in commerce. The 
first process, that of extracting the juice, luis been accom
plished very imperfectly in various @imple ways ; the most 
primitive being still used in the East, and scarcely superior 
to the mortar and pestle, and quite similar thereto, except
ing t bat the pestle or its correspondent is made to revolve by 
the power of oxen diagonally around the side of the mortar 
upon wbich the cane is held and crushed . 

But the mill with upright wooden rollers , similar to our 
cider mill, seell).S very early to have been devised, and botb 
forms are said now to be in use in India and China. 

The great advance in science and the mechanic arts in the 
Western world hits given us now the magni ficent and weU
nigh perfect iron m ill, driven generally by steam ; and visit
ors to the Philadelphia Exhibition may remember some 
examples of tbose exhibited there of giant size and strength. 

Anotber method of extracting the juice from both cane 
and beet, " by diffusion," so called, long known and more 
practiced with the beet than cane, is perhaps quite as effect 
ive_ 

Iu this the canes are cut in diagonal slices, and exposed 
to successive w ater baths, by which nearly all the juice may 
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be removed at the expense of increasing the amount of water used , as sometimes happens without pressure. This pressure 
to be evaporated before crystallization twenty or twenty-five also allows the liquor to be passed over from tbe bottom of 

per cent. one iilter to the top of another, when further filtration of it 

Next, the juice thus obtained, constituting at best perhaps is required, and saving in such case tbe cost and expense of 
sixty to seventy per cent of tbat in the cane, is to be clarified pumping, and the heat so desirable while filtering. 
or purified, that is, freed from mechanical impurities and CONCENTRATION OF THE SIRUP_ 
foreign matters accompaning it in the cane, such as albumen The evaporation of the water, or con centration of the siru p 
and cel·tain salts and acids derived from the soil. Great or liquor in the vacuum pan, is the next stage, and by means 
dispatch is necessary, because in exposure the nitrogenous of this invention of Howard we are enabled to maintain a 
materials rapidly induce ferm'mtation. vacuum of twenty-seven to twenty-eight inches, and hence 

Clarification is accomplished by heating in large vessels, to boil at a temperature of 130° to 170°, instead of 220° to 
formerly by open fires, but o ften .now by steam. 250°, as would be required in open air. In the early days 

By the introduction of lime the acids are neutralized, and tbese pans were only about six feet diameter and four feet 
by the heat the albumen is coagulated-, and the impurities high in the center of the elliptical section, with a capacity of 
brought up and removed by skimming, which completes the twen ty or twenty-five barrels of sugar. 
clarification after a l ittle time for subsidence. Now there are some in New York of seventeen feet horizon . 

The next step is to reduce the volume of water. This is tal diameter and fifteen to sixteen feet bigh. One in the re
accomplished by heat and evaporation, but with much peril finery of Messrs. Matthiessen & W iechers has -a capacity of 
in the process to the sugar, to which heat is destructi ve and boiling four hundred barrels of sugar at once , and evapo
time is ruinous. rates sixty thousand pounds of water in two and a half hours, 

At as low heat and in as little time as possible, therefore or fifty gallons per minute. 
(two opposing conditions), must this be done ; but under the The vacuum pan and the bone-black filters may be regarded 
system of open fires, long universal and still used extensively, respectively as the heart and the lungs of a sugar refinery, the destruction of sugar, or its con version into molasses being as vitally important to its successful working as are 
with its discoloration , was enormous. those organs to tbe well-bei ng of animal life. 

SUGAR REFINING. A beautiful arrangement of tbe vacuum pan devised by 
The refining of sugar of first product, or raw, as now M. Ri ll ieux, of Louisiana, called " The Triple Effet," con

produced, is now almost un ive rsal ly demanded be fore its sists of two or three pans so connected that the vapor from the 
consumption by the civilized world, and it is hazarding first, boiling witbout vacuum, is conducted to and boils the 
li ttle to say that but for one discovery and one inven tion, liquor in the second under a partial vacuum ; and the vapor 
both made about the same time (1812), it would be impossi- from the second is conducted to and boils the liquor in the 
ble to answer this demand.  That discovery was the effect third pan, in which, though the liquor is heavier, the pan ,  
of animal charcoal, or calcined bones, upon sugar solutions, being connected with a condenser and pum ps, is under a 
and tbat invent ion was the vacuum ptln, or the method of milch higher vacuum, and hence is boi led by the vapor from 
boiling in vacuo, by E. C. Howard. the second. Between-the pans is the usual safety receiver, 

The discovery was made in France tDevoine), tbe inven- to arrest any sugar tbat may be carried over by the vapor. 
tion in England. Through these alone are the stupendous This alTan gettrent is used more largely on plantations and in 
operations in SlIgar refining now possible. Europe in treating the beet juice. 

The sugar may cons ist of several varieties, apportioned 
by the judgment of the manager, so as to best attain the THE CENTRIFUGA;L SEPARATOR. 

particular result desired in quality. It is first dissolved in Formerly the sugar was passed from the vacuum pans 
hot water (say one-third) , i n  a large tank fitted with an agi- through the intervening heater, which received it directly 

tator operated by steam ,  and a steam-heating coil for quick- into the moulds (as in the claying process) , for separating the 

en:ng the process. When dissolved it corresponds to the mother liquor from the crystals and making them white ; 
j u ice when extracted fl'om the cane or beet by the mills, but for this purpose centri fugal machines are now most gene
and all possible dispatch is made to restore it again to the rally used, thus substituting steam power for the slow pro
crystal form. From the melting tank it is pumped to an cess of  gravity. This machine consists of a kind of round 

upper floor of the refinery into cisterns, called blow-ups, metallic basket, usually about thirty incbes diameter (but 
fitted with steam connections for heating. Here it is  fur- some are now made larger), with sides o f  very finely perfo
ther clarified by albumen , and any acid tendency is con- rated brass, twel ve and fohrteen inches high, a n d  surrounded 

verted by alkali, usually lime m i lk, and its weight or quan- by an iron curb a few inches larger, which receives the sirup 

tity of sugar adjusted by addition of water or sirup to from the sugar in the basket and conducts it away. Tbis 
some 270 0'1' 28° Baume saccharimetel', the test generally basket is either suspended by a perpendicular shaft from 

used . In some modes of working the blo w ups are now above, or mounted on on e  from below, independent of the 

omitted, and tbe liquor from the melting pan is passed curb w hich surrounds it. After beillg filled from one-third 

directly to the bag filters, which by great numbers may be to one-half its weight with semi-liquid sugar from the pan , 
made to supersede the necessity of albumen. it is made to revolve in a horizontal plane one thousand 

Bag Filters.-The construction of these can be best un- and fifteen hun dred times per min ute . The sugar 
derstood by illustration and description . ,]'heir purpose is immediately rises in vertical:walls at the sides, the sirup 

to remove mechanical impurities still remaining in tbe dis- 'being thrown out througb the perforations, and frum tb e 

solved sugar. native yellow color it begins to grow white immediately, an d  

They consist of  two long bags, says 5Yz or 6Yz feet long, after a very few minutes, if i t  be of first quality, a little cold 

on e of close .material,  and 15 or 16 inches wide, placed water from a sprinkler makes it beautifully pu re and white. 

within another a little shorter and much smaller, but of It is now in condition to be removed and sold. as confection

very strong open material outside, to support tbe inner in er's or coffee A sugar, or by further treatment to be made 

doing its work. These are suspended inside and from the into tbe well-known granulated sugar of commerce. 

top of a close iron tank, the mouth of each bag bei ng GRANULATED SUGAR, 
attached (0 a circular bell or opening down ward in the This very popular and strictly American sty Ie of sngar �as 
top of the tank. The top of the tank outside is snr- first made and introduced by our higbly respected fellow
rounded with a low hut tight fence or inclosure, perhaps citizen, Mr. Thomas Lamb, who conceived tbe idea and de
a foot high, into which the liquor flows, and is cond ucted vised the first apparatus for making it, which he put in ope
tbrough the openi ngs above spoken of into the mouths of ration about thirty years ago at the Boston 8ugar Refinery · 
the bags. The inclosure in which the bags are suspended in East Boston, of which he was then president' and agent. 
contains from one hundred to six or seven hundred bags, Although ext remely popular in the United States si"ll ce i ts 
and is steam tight to admit of its introduction for heating and origin, it has become popular in England only within a few 
facilitating the flow of the liquor, as well as to remove any years past. The apparatus at first consisted of a steam table 
sugar that may remain in tbe impurities or scum arrested by fifteen or twenty feet long and tbree to five feet w ide, on 
the bags. The tendency of late years has been to increase which the moist sugar was, by an ingenious process or move
tbe n umber and use of the bag filters, and to dispense corre- ment of wooden rakes, gradually worked the length of the 
spondingly with the other clarifying agents. table, becoming thoroughly dried in so doing. Afterward 

Oharcoal Filters.-From the bags tbe liquor, as it is called, it was separated by sieves of different grades or mesh ,  into 
now enters a new and most important phase, viz. , the animal coarse and fine, and barreled and sold accordingly. This 
charcoal filters. The effect of animal charcoal in decoloriz- apparatus was superseded ten or twelve years since by a 
ing sugar solutions was observed about the close of the last large cyliflder of wood or iron, some four feet in diameter 
century, and used by M. Derosus , about 1811, who intro- and fifteen to eighteen feet long, slightly depressed at one 
duced it then into practical use. But at first it was pul ver- end. The inner surface carries small projecting buckets, by 
ized and inixed with the sugar in the blo w-up, and removed which, as the cyl inder revolves, the sugar, entering at the 
w ith the scum and lost. Afterward it was placed in shallow upper end , is lifted and poured through the heated interior. 
tanks, and the sugar passed through them ; but about 'l'he heat is supplied by a small steam cylinder r lI n n ing 
the year 1822 M. Dumont devised the tall filters similar in through the length and center of the large one, and the posi
form to those now in use, and with sundry variations in size, tion of the buckets is such as gradually to work the sugar 
and open or clused they have continued until now. The through tbe length of the cylinder, during which it becomes 
present scale of business requires the use of enormous quan- thorougbly dried. An arrallgement of sieves, as before, 
tities of this charcoal, and the filters are now made corre- completes the operation . 
spondingly large, say eight or ten feet diameter, and Loaf and crushed sugar, now somewhat rare, is made in 
eighteen to twenty feet high. The effect is not only to filter refineries in moulds, much as the clayed sugar was descri bed 
and decolorize the liquor, but to remove acids and lime, alid as being made on 

'the pl antations, but the process is carried 
in some mysterious way it also promotes or facilitates the' out far more perfectly. 
crystallizing power, increasing it, according to some, as Cube sugar, so attractive, and no w  quite generally found 
much as ten per cent. in 'hotels and elsewhere here and in Europe, is m ade by saw-. 

The filters are generally capable of being closed, so as to ing the large loaves, or by the centrifugal process, using 
allow the use of pressure, which insur.es a more uniform dis· moulds fitted to the machine, and with partitions divid
tribution of the sirup; 'so that no:ne ol the coal remains un' ing the sugar into thin layers, or by compre�sing the sugar 
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when moist, and baking it instead of passing it through · the 
granulator. 

The polariscope, or saccharimeter, now used for · deter
mining the strength of raw sugar, is a beautiful instrument, 
of whieh , or of its operation, I can convey only a very im
perfect idea. It is based upon the scientific fact that a beam 
of polarized light, in passing through a solution of a given 
strength of pure cane sugar in water, is rotated or twisted 
toward the right to a certain and uniform extent, and the re
lative extent to which a similar solution of any other sugar, 
under the same conditions, rotates the light, indicates the 
relative purity or crystallizing power of that sugar. The 
arrangement of lenses in the instrument is not easily made 
plain w ithout diagrams, but it is such that the operation in 
itself is very simple, only requiring care, and the result is 
read in figures on a scale attached to the adjusting thumb
screw. Various elements possibly existing in the raw sugar 
make experience and judgment in using the instrument very 
necessary, and subtle and differing conditions in the sam ples 
tested require great care and appreciation in arriving at the 
result. 

Mr. Dresser showed samples of the raw beet sugar and 
the l oaf ; also the Muscovado, and the various raw s ugars as 
brought from the countries producing them ; also the Dutch 
numhers of  stan dard colors referred to in our tariff act, and 
for many years ackno wledged in the commercial world. 

President Rogers said : 
When I think of the time when Black, of Scotland, not 

long after the middle of the last century, discovered the re
dnction of the boiling point of liquids by dimi nution of 
pressure, and then think of the beautiful and practical appli
cation of this principle in the vacuum pan, where the water 
is extracted from a solution of sugar. I am struck with a 
most forcible ill ustration of the application of science to the 
practical affairs of life. 

Another such illustration is again furnished when we ob
serve that the absorbent power of an imal charcoal was 
determined i n  the chemical laboratory us a scient ific fact , 
and that it is now of such great importance in the refining 
of sugar. 

The explanation of thi s  fact is, however, n ot so easy as 
that of the other_ Both animal charcoal and vegetable char
coal possess this absorbent power to It great degree, and it 
seems to be clear that it depends largely on the great in
crease of snrface due to the e normous subdivision in the in
terior  of the mass. The amount of adhesion and detention 
of a l iquid in a mass depends on the amount of surface with 
w h ich it comes in contact. As a very striking illustration 
of this, we know that platinu m will, with very great diffi
culty, combin e  with oxygen or hydrogen ,  but spongy plati
num, or platinum-black, absorbs enormous volumes of gase
ous matter, so that if such It mass be plunged into a vessel 
containing a mixture of  oxygen and hydrogen it will imbibe 
so much and con dense them· to such an extent that they 
combin e  and the phitinum is brought to a condition of in
tense ignition. 

----------�.�.H.�� �. __ -----------
Sugar Can'1> Production in 1 8 79. 

An extra census bulletin gives the call e sugar product. of 
the census year, 1879-80, as 178,872 hogsheads of sugar and 
$16,573, 273 gallon s  of molasses. The area cuUivated was 
227,776 acres. The average and yield by States was : 

A l abama . . . • . . . • • . . . .  
Florida . . . . . . . . . . . . . . .  . 
Georgia . . . . . . . . . . . . . . .  . 
LouiSIana . . . . . . . . . . . . . • .  
Mississippi . . . . . . . . . . . .  . 
Souoth Carolina . . . . . . . .  . 
Texas . •  _ . . . . . . . . . . . .  . 

6.627 
7,938 

15,053 
181.592 

4.555 
1,787 

10,224 

... . .  I "  

94 
1 '2J;i . 

171,706 
18 

229 
4,951 

795.199 
1.029,868 
1,565.784 

11,696,248 
5.36,625 
138.944 
810,605 

The Elevated KaU'Ways in New York City. 

The rail way year in this State ends on the 30th of Septem
ber. The first half, therefore, of the current year expired 
March 31 .  During the six mon ths embraced in tllis period 
the Manhattan Ra ilway Company carried over its l ines 
42,961, 639 paying passengers. This would make the daily 
average, including Sundays, h olidays, etc . ,  237,30,}' but if 
the Sunday travel, when two of the four lines are closed and 
the traffic on the other two is very light, was deducted from, 
it would give an average for weeks days of over 250, 000, or 
eonsiderably more than 10,000 an hour throughout the entire 
day if the traffic was equally distributed, which, however, 
it is not. The local travel in this city, no matter what pro
portions it may in time assume, must always be as now, very 
much heavier in the mornings an� evenings than at otber 
times. The reasons for this are so clear that to even refer 
to them seems superfluous, yet there are those who assert 
that if five eents was made the rate of fare at all hours the 
travel throughout the day would be uniform, or nearly so, 
and the pressure of traffic during the present commission 
hours would be greatly relieved. 

'l'his is in no sense true, as any one who stops to think a 
moment must readily see. People do not ride over the ele· 
vated roads at certain hours because the fare is five cents, 
but becltuse their business requires them to be down town by 
a certain time in the morning, and permits them to return to 
their homes at certain hours in the evening. They do not 
time their riding to meet the commission fare, but the com
mission fare has been timed to suit them. No doubt if five 
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fare was made uniform a t  five cents is  simply absurd and 
must so appear to every intelligent man .  . 

During the s i x  months to which we have referred several 
casualties have occurred, four or five resulting fatally, but 
they form no exception to those which preceded them, n one 
of them being chargeable to the culpabi l ity or negligence of 
the company or its servants. So far in the history of the ele
vated roads not a single passenger has been injured through 
coll ision , derailment, explosion, fire, or any other cause 
where there w as not more or less contributory negligence on 
the part of the sufferer, and we trust the last half of the cur
rent railway y ear may furnish no exceptions to this gratify
ing record. -Elevated Railway Journal. 

... . .  � . 
Progress 01' Electric Lighting in New York City. 

The installat i on of the first district of the Edison Electric 
Light Company in this city is almost completed. The dis
trict is nearly a square mile in extent, being bounded on 
the east by the East Ri ver, on the south by Wall street, on 
the west by Nassau street, and on the north by Spruce street, 
Ferry street, and Peck Slip. The buildings p urch ased by 
the company to be used as a central station to generate the 
electric current to be distri buted over the district by means 
of under!!"round cables, are located at Nos. 255 and �57 Pearl 
street, a little south of F ulton street. For the present only 
one of these b uildings, the one at No. 257 Pearl street, is  
being fully equipped. The preparation of this d i strict for 
lighting has invol ved a vast amount of work, which, gene
rally speaking, may be divided into four branches, namely, 
the structure or the preparation of the build ing for the re
ception and maintenance of the plant, the manufacture and 
installation of the e ngines, dynamos, and other electrical 
apparatus, the man u facture and laying of the underground 
conductors, and the wiring of houses. 

The work on the first of these items, to wit, the central 
station structure, includes the masonry foundation and con
crete, a two story iron frame w ork, vaults under the side· 
walk and streets, four boilers w ith an aggregate capacity of 
1,000 horse power, boiler fittings, two smokestacks (each 5 
feet in diameter and 80 feet high), steam conveyors for coal 
and ashes, shafting, blowers, and the pumping and blowing 
apparatus. The above wo'rk is al l  finished, and the hoists 
and ventilating apparatus, also belonging to the cen tral 
station structure, alone remain to put in. The station equip
ment consists of six engines, six dynamos, and the resistance 
and regulators. The engines have been built by the South
wark Foundry and Machine Company, Pbiladelphia, and 
delivered to us. Thew are six of them, each havi n g  a n or· 
mal capacity of 125 horse power, and a maximum capacity 
of 200 horse power, making a total maximum capacity of 
1 ,200 horse power. The six dynamos, being built at the 
Edison Machin e  Works, Goerck street, New York city, are 
approachi ng completion . The resistance and regulator appa
ratus is also nearly completed. The weight of each of these 
six steam dynamos is 30 tons, making the aggregate weight 
of the six dynamos 180 tOllS. The weight of the entire struc
ture and electrical apparatus, at No. 257 Pearl street alone, 
will  be about 500,000 pounds -that is to say, about 250 short 
tOils-and this weight will be di�tributed so ,as to average 
only about 200 pounds per square foot of structure. The 
boilers in this one bu ilding, when under ful]' headway, wil l 
consume 1, 680 tons of coal and 4,200,000 gallons of wa ter per 
annum, equivalen t  to a dai ly consumption of about five ton;) 
of coal and 11, 500 gallons of water. 

As regards the un derground conductors, w ork is  being 
pushed as rapidly as possible. Prior to March 1, 1882, 
39,403 feet of the underground mains had been laid: In the 
month of l\'Iarch 15,898 feet 'more were laid . In that month 
there were 27 working days and 4 Sundays, but owing to the 
loss of 5 days fro m rain and 2 from other causes, we w orked 
only 20 days and 1 n i ght, the average feet laid per day during 
the mon t h  being 588 ; the average for the days which we 
actually worked being 795 ; the least amount laid in any one 
day being 423, and the largest amount laid in any one day 
being 1, 246 feet. There y et remains to be l aid something 
o ver 18,000 feet of the mains, besides bridges and connec
tions at street intersections, which, it should be stated, will 
take a much longer time, per foot, than the regular mains. 

Regardillg the w iring of  houses, they w ere finished early 
in February. We have completely wired 107 places in 
Beekman street, 166 in Fulton street, 75 in John street, 78 
i n  Maiden Lane, 97 in William street, 46 in Fron t street, 68 
in Nassau street, 43 in Pearl street, 36 in Cedar street, 28 in 
Pine street, 24 in South street, 31 in Ann street, 12 in Spruce 
street, and enough more in other streets to make a total of 
946 placeR w i red. 

The number of lamps arranged for in the places thus wired 
is 7,916  A (16 candle) lamps, and 6, 395 B (8 candle) lamp;;, 
making a total of 14, 311 lamps. The lamps themselves were 
made months ago and are n ow in store ready for use. The 
cen tral station will supply electric current not only to illu
mine these and additional lamps, but also to run m{)tors for 
elevators, hoistways, printing pre�ses, and machinery of all 
kinds_ From all that is stated above, it will be seen that lit
tle now remains to be done, except to finish the laying of 
the uIJderground conductors before the first district will be 
entirely completed and the lighting-up commenced. 

cents was made the uniform rate of fare throughout the day 
I 
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the travel over the roads would be beavier during the hours ON Feb. 8 the first eel taken. in California was caught on 
in whicb ten cents is now eharged, but it WOUld

. 

not reduce l the eastern shore of San FranCISCO Bay. It measured 3 feet 
the present commission traffic in the slightest, so that the ill length , and was the first result of the " plant " of the Cali
argument that the roads could be more safely operated iUhe- foruia'Fish Commissioners. 

Drainage 01' the City 01' Mexico. 

At a recent meeting, in this city, of the American Society 
of Civil Engin eers, Mr. Ricardo Orozco, C.E. , of Mexico, 
exhibited and explained the plans and profiles of the proposed 
w orks of drai n age of the Valley and CIty of Mexico. The 
explanation s  were translated by Mr. Theoph i lus Masac, 
C.E.  ' 

The city of Mexico is situated in a baAin without natural 
outlet. The Lake Texcoco, within a very short distance of 
the city , in times of flood overflows and affect s deteriously 
the city to such extent that its sanitary condition h as become 
very bad. 

A short distance farther from the city are the lakes Chalco 
and Xochimilco, wllich also overflow toward the c ity . 

Three other lakes, at more considerable distances, are in 
the same basin.  There are n o  n atural outlets, only evapo
ration l o wering the areas of the w aters. 

The extreme desirability of securing drainage from this 
basin has been long felt.  

In the seventeenth century Senor Enrico Martinez, an 
engineer under the Spanish authorities, constructed a tun nel 
partially through the mountain Nochistongo, w h ich , how
ever, n ever was entirely completed. Many years afterward 
the Jesuit fathers made an open cut dow n to the tu n n el. 
This \vork cost a very large amount of  money and many 
lives. Proper slopes were n ot maintained, and t h e  work 
caved in frequently. 

The drainage has never been properly kept up.  
Senor O rozco's plan is to construct an open canal upon 

such grade as' will entirely drain the lakes Xochimilco, 
Chalco, and Xaltocan, a n d  also main tain at regulated sur· 
faces tlle lakes Texcoco and Zumpango. 

Through the city of Mexico are to  be constructed sew ers 
flushed by the waters from the lakes, which are carried to a 
com m on conduit, where the sewage is purified by deposition, 
the solid matter to be used for fertilization and the water 
carried away in the canal .  The whole length of the canal 
would be about 50 miles. Expense about $7,000 . 000. 

Maps, profiles, and plans, executlid In a remarkably fiue 
man ner, were exhibited. 

Ancient Chinese comns. 

A recent number of the Celestial Empire, re ferring to a 
discovery of some an cient graves n ear Shanghai , gives, says 
Nature, an interesting account of Chinese burial in former 
times. A man of means purchased his coffin when he 
reached the age of forty. He would then have it  painted 
three t i mes every year w ith a species of varnish , mixed with 
pulverized porcelain-a composition which resembled a 
silicate paint or enamel. The process by which this varnish 
was made h as now been lost to the Chinese. Each coating 
of this paint was of some thickness, and when dried had a 
metallic firmness resembling enamel. Frequent coats of 
this, if the owner l i ved long, caused the coffin to assume the 
appeara nce of a sarcophagus, with a foot or more in thick
ne�s of this hard, stone-like shell. After d eath the vei ns 
and tile cavities o f  the stomach were filled with quicksilver 
for the p u rpose of preserving the body. A piece of jade 
would then be placed in each nostril and ear, and in one 
hand, while  a piece of bar silver would be p,",ced in the other 
hand. 'l'he body thus prepared was placed on a layer of 
mercury within the coffin ; the latter was sealed, and the 
whole then cum m itted to its last resting place. When some 
of these sarcophagi were opened after the lapse of cen
turies, the bodies were found in a . wonderful state of pre 
servation ; but they crumbled to dust on exposure to the air. 
The writer well observes that the employment of mercury 
by the Chinese of past dynasties for the purpose of preserv
ing bodies ought to form an interesting subject for consider
ation and discussion in connection with the history of em
balming and " mummy making. " 

Solvent Cor Gallic Acid. 

Mr. Frederick Long says, in the British Medical Journal, 
that he has accidentally discovered a method of dissolving 
gallic acid. Having a short time since a case of hoo m aturea, 
the resul t of nric·acid gravel , he chanced to prescribe a 
mixture containing half a drachm of gallic acid and a 
drach m and a half of citrate of p otassium, and, to his sur
prise, he found he had a perfectly clear liquid , the gallic acid 
being completely dissolved. He has since made ' further 
experiments. and he finds that, with care, twen ty grai n s  of 
cit rate will dissol ve as much as fifteen grains  of gal l ic  acid 
i n  an ounce of water, and remain quite clear for any length 
of t ime .  To be able to give gallic acid in perfect solnt  ion is 
a great advan tage, as absorption must take place more rapid 
ly when the salt is  in solution than when simply su spended 
in mucilage. The citrate, being a very simple salt, call do 
no harm in any cases in which gallic acid is required.  

. f . � . 
T h e  WlsdOln Teeth and DeaCn ess. 

Robert T. Cooper, M.D. , in the Dublin Journal of Medical 

Sciences, reports several cases where he believes that the d eaf
ness owed its origin .i n each patient to a tardy or otherwise 
abnormal eruption.'of the w i sdom teefh. That tll e  teeth are 
often the u�su

:
�pected c��s: of �e�£n�ss, he in fers, fi rst, 

" from the Ultimate sylll1:Jatby e nshng'c l/etween the teeth 
and the ears, and the consequen t  ve�y ob'liou s  prejUdicial 
effect of infantil e  dentition upon these organs .  And, second
ly, from observing the number of cases of deafness met 
with that date their initiation from the period of life at which 
these teeth appear. " 
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But tbis phosphorescence is  in no · wise confined .to the 
genus Agaricu8, for recently in our own country (France) 
I have observed AU1'wularia phosphorea and Polyporu8 
eit1"tnu8 emitting luminous radiations. Tbe first of these 
grows on partially rotted trees, and the other on the trunks 
of willows, oaks, and apple trees. Some time ago, a remark
able case of luminosity was recorded as occurring in Eng
land :  " A  quantity of wood

· had been purchased, and 
afterward dragged up a hill to its destination. Among 
this was a l og of larch or spruce. Some young people going 
to pass the n ight on the hil l ,  were suq)rised to find the road 
strewn with luminous patches, wllich, when  more closely 
examined, proved to be portions of bark or lit tle  fragments of 
wood. Following the track, they C'lme to a blaze of white 
l ight which was perfectly surprising. On exam i n ation, it 
appeared that the whole inside of the bark of the l"g Wa 
covered with a white byssoid mycelium, of a peculiarly 
strong smell, but un fortunately in sucb a state tbat the per
fect form could not be ascertained . "  

Phosphorescence i n  Plants.* 

In l iving vegetables emissions of light have been observed 
in a dozen phoonogamous plants and in some fift�en crypto
gamous ones. The phosphorescence of the flowers of 
Pyrethrum inodorum, Polyanthes (tuberose), and the Pandani 
has been known of for a long time. Haggren and Crome 
were the first to discover such luminous emanations from the 
Indian cress and marigold , and a few years ago I myself 
was permitted to observe, during a su mmer storm, a phos
p horescent light emitted from the flowers of a nasturtium 
(Tropll!olum majus) cultivated in a garden at Sarthe. 

Several botanists have also spoken of the greenish light 
from the Sehistostegia osmundaeea, a small plant of the moss 
family, inhabiting cavern s, more particnlarly in the north o f  
Europe. I n  this case, however, the phenomenon,  which is 
somew hat complex, is produced by the persiste l lt protonema 
of the plant, which reflects a beautiful emerald-green color. 
Meyen , also, has called attention to a small alga of the gronp 
of the oscillatorioo, which, i nhabiting the waters of the At
lantic at the equator, i s  both colorless and InminOlls. But such 
em issions of light are especially peculiar to the fungi. The 
agaric of the olive tree (Agarieus olearius), which is remark
able for its beauti ful golden yellow color, grows in Provence 
in the mon ths of October and November, at the base o f  olive 
trees and on the trunks of the hOl'Dbeam and oak. Mr. 
Tulasne has remarked that this toadstool, when still young, 
gives out a bright li�ht and remain s  e n dowed with thi s  re
markable property as long as it contin ues fresh. The seat 
of the phosphorescence is mest usuallv the surface of the 
hymenium, although the stipe or stem i s  also sometimes 
pbosphorescent in some species. The agari c of the ol ive 
tree gives out its l ight only while living ; w ith its death the 
phenomenon at once ceases. The light emitted is white, 
steady, and uniform, and resembles that from phosphO! ns 
dissolved in oil. This light contains the radiations bel ong
ing to the di fferent regions of the spectrum ; and when it is 
produced there is always observed an active absorption of 
oxygen . The light of a phosphorescent toadstool is extin
guished in  hydrogen, carbonic acict , or nitrogen . The bril
liancy of the white l ight emitted, far from increasing in pure 
oxygen ,  is diminished. As well known , i t  is the same with 
regard to phosphorus, which does n ot shine in pure oxygen. 

Below 3" to 4" the phosphorescence disappears, to reap
pear w hen the temperature rise, ; attaining its maximum at 
8° to 10°. 

We know of still  several otter luminous toadstools : Agari
cus igneus, w hich grows in the Island of Amboin ;  A. noctilu

eens, observect at Manila (Philippine Islands) ; A. gardneri, 
which grows in the Brazilian province of Goyaz , on the dead 
leaves of a dwarf pal m ;  and A. lampas and some other Ans
tralian forms. The Agari6u8 gar'dne1'i was discovered in 
Brazil by Mr. Gardner. Th is learn ed botanist met w ith this 
species during a dark night in December in walking through 
the streets of Villa de Natividate. Some boys were amusing 
themselves with w hat he at first supposed to be a kind of 
large firefly, but on inquiry he foun d  it to be a beautiful 
phosphorescent toadstool which gre w abundantly in the 
neigh borhood on the dead leaves of a d w arf palm. The 
whole plant gives out at night a bright light similar to that 
emitted by th� larger fire-flies, and h avin g a pale greenish 
hue. 'l'his circumstance, and its growth on a palm, had 
given it the name among the inhabitants of " flor de coco. " 
The same fungus grows also in Borneo. 

" The night bfling dark , " says Dr. Cuthbert Collingwood , 
in his  account of the Bornean plant, " the fungi could be 
very distinctly seen, though not at any great distance, shin
n ing WIth a soft pale greenish light. Here and there spots of 
much more intense light were visible,  and these proved to be 
very young and minute speci mens.  The older specimens may 
more properly be described as possessing a greenish lumi
nous glow ,  like the glow of the electric discharge, which, 
ho w ever, was quite sufficient to define its shape, and, when 
clost'ly examined, the chie f details of its form and appear
ance. The luminosity did not  impart itself to the hand, and 
did not appear to be affected by t he separation from the root 
on which it grew, at lca�t not for some h ours . "  

The same writer also adds : " MT. Hugh L o w  has assured 
me that he saw the jungle all in a btaze of light (by w hich 
he could see to read) ,  as, some years ago, he wa� riding acro:;s 
the island by the jungle road ; and that this luminosity was 
produced by an agari c . "  

Mr. James Drummond discovered in Australia t w o  toad
stools which at night gave out an extremely curious light . 
One species was gro wing on the stump of a Banksia in  
Western Australia. When the plant was laid upon a news
paper it emi tted by night a phosphorescent light which en
abled person s to read the words around i t ,  and it continued 
to do so for several nights with gradually in creasi ng inten
sity as the fungus dried up. The other species was detected 
some years afterward. This specimen measured sixteen 
inches in diameter, and weighed about five pounds. This 
plant was hung np to dry in the sitting-room, and on paRsing 
through the apartment in the dark it was observed to give 
out the same remarkable light. 

The lumi"nons radiati ons of these cryptogams are very 
variect in their character. We have already seen that the 
light emitted by t.l1e oli ve tree p,garic is white, steady, and 
uniform ; Agaricu.s igneus shines with a bluish light which 
recalls that which the leaves of the poke (Phytolaeea decan

dm) give out at times ; while A. gardneri emits a greenish 
light. 

* Abstract of an article by Loul� erie, in the Revue SoUntififllJ8.. 

Mr. Tulasne was the first to make known the spontaneous 
phosphorescence of dead oak leaves. " These leavrs, " says 
the learned mycologist, " were all of the preceding year, 
and had fal len n aturally at the approach of spring. Their 
tissue still possessed elastichy and great cohesive strength. 
None of them was luminous on its whole surface. In gen
eral, the m ost brill iant points were those where the brown or 
gray color of the leaf was lightest-those especially that 
a pecu liar altera.tion of the parenchyma had rendered very 
thi n  and almost whitish. I also saw shin ing in the sam e 
way, buds that were dried up and  partially destroyed, as 
also a small twig that had certainly perished on the oak that 
had produced it. The disarticulated surface of this twig 
alone gave out a b right light. The brilliant ,\Iurfaces of 
these different objects were all more or less moist with 
water. Wiping them off with the finger di minished their 
brilliancy, yet it was necessary to rub them briskly for some 
instants to render them dark, and no phosphorescent matter 
adhered to my hand. " 

The rhizomorphs, or vegetative apparatus, of a large num
ber of fungi are likewise phosphorescen t. These produc
tions extend beneath the soil in long branching cords and 
threads in the vicinity of old st umps, especially of the oal" 
which are in a state of decomposition ,  and to w hich they are 
affixed by some of their threads. 

All these plan ts that w e  have just men tioned ('mit light 
durin g  their l ife and when they are in a state of decomposi
tion. We might abo cite the ph()�phorescence of the milky 
juice of certain Euphorbiacell!, and of the pulp of certain 
fruits  (such as that of the peach and apricot) that are begin
n ing to decay, but we think that we have said enongh to 
demonstrate the frequency of the phenomenon of phospho
rescence in the vegetable k ingdom. 

Microscopic Notes. 

BORING ANNELID. 
At a recent meeting o f  the New York Microscopi cal Society, 

Mr. J. D. Hyatt exhibited some specimens of a boring a n n e
lid, and described, by the aid of blackboard d rawings, the 
probable method o f  excavating in hard su bstances. He 
showed two mounted specimens, onewith the jaws extended, 
and one in which the head was retracted far back into the 
body of the animal. 

The track of an annelid, as Mr. Hyatt had fou nd by cutting 
sections of shelis, was always down ward and then back to 
the surfac� in a line parallel w ith and close to the original 
channel, so that frequently a section across the bormgs 
shows either two channels with a very thin partition between 
them, or else without any wall of division. 

Remarks w ere made by several members of the society, 
particularly concerning the method of boring. It was 
thought by some that the apparatus for boring descri bed by 
Mr. Hyatt could not be hard enough to penetrate solid rock, 
but the weight of  evidence seemed to be conclusive that no 
chemical action assisted in the process. 

STRUCTURE OF SPONGES. 

MI'. Hitchcock descri bed the structure of sponges. His 
remarks were principally ba�ed upon the description of 
sponges in  Savi l le Ken t's " Manual of the  Infusoria. " Accord
ing t'l Mr. Kent's observations and also to others by Carter 
and by our coun tryman, Prof. H. James Clarke, the sponge 
consists of a mass oi c1eal', homogeneous , jelly-like matter, 
the cytoblastema,  traversed by ramifying canal> which are 
enlarged in places. ·rhe cytoblastema is covered with an 
imperfectly differentiated investing membrane,.  and ihe 
spicules are embedded in it. The canals are enlarged into 
chambers.at ctifferent p oints, and these chambers, known as 
ampullaceous sacs, are lined with spherical or oval monads, 
each of which has a hya l i n e, bell-shaped collar at the ante
rior end, through the center of which a long flagellum extends 
into the chamber. These collared m onads also line the 
channels in some species of sponges. By the constant lash
ing uf the flagella, currents of water !1re drawn through the 
pores, the small openings on the surface of the sponge, into 
the ampullaceous sacs, and from these they pass to larger 
channels which lead to the larger openings or oscula at the 
surface. This constant circulation provides the sponge with 
air and food . 

Within the cytoblastema are a great number of amceboid 
bodies which are difficult to distinguish from the mass in 
which they are embedded. By the coalescene of these 
amceboids, which sj)em to be derived by a direct transfor
matiou of collared JJlouads, ou� process of repl'oQ,uction is 

accomplished. The other processes of repl'oduction were de
scribed. 

Sponges appear to belong to the protozoa, although some  
auth ors helieve they should be classed among the metazoa. 
The speaker ·was 'fully con vinced of their protozoic nature. 

DETECTION OF QUINIA. 
At a recent meet ing of the State Microscopical Society of 

Illinois, Mr. E B. Stuart read a paper entitled " Notes on 
the Iodo-sulphate of Quinia. " 

The speaker stated that some time ago it became desirable 
to ascertain if a certain sample of m uriate of morphia con
t ained traces of quinia. He found no published referen ce 
to the action of morphia on the iodo-sulphate·test of Hera
path. This test had been a favorite with him for some 
time, partly on account of the ease with which it could be 
applied, and partly on accoun t of the certainty of the re
action.  He first tried the reaction on a solution containin O' 
one part of qui n i a  and ni ne of morphia. The morphia i� 
this mixture did not prevent the formation of the iodo-sul ·  
phate of quinia ; nor did it have any effect when the 
morphia was in the proportion of 1 , 000 to 1 of quinia. 

The mode of performing this test was to dissolve the salt 
in dilute alcohol, by the aid of sulphuric acid ,  and the �olu
tion warmed to abont 100° F. Very dilute tinct ure o f  
iodine is then added, drop b y  drop. with constant agitation, 
When a sufficient quan tity of iodine h as been added, the 
precipitate appears and quickly subsides. 
. In a mixtu re of the fonr principal cinchona alkaloids , the 
quinia is fir�t separa t ed , then the cinchonidia, which is 
follow ed , in turn by the quinidia, and finally by the cinchonia. 
The latter reaction takes place very slowly, however, and 
only in tol erably concentrated so lu t i ons. 

The separation of ci nchonidia from quinia by this method 
i;; far from complete, and unless present in large proportion, 
all the cinchonidia is likely to be preci pitated along w ith the 
quinia. On recrystallizing from alcohol, however, the two 
salts separate and c a n  be distinguished by the m icroscope, 
although not very readily. After crystallization, the shape 
of the crystals becomes definite, mostly appearing in thin 
rhombic prismE. 

DETECTION OF FATS. 

Mr. Wm. Hosk ins spoke of the differences between the 
crystallization of the fat of butter and that of lard, tall ow, 
and other fats.  The speaker stated that , upon melting and 
then cooling the clarified fats slowly, the differences in the 
crystalliz3tion of the various fats were very marked, and 
that he w as e nabled in thi s  way to distinguish positively, 
adulteration s  of suene, oleomargarine, etc. , in butter. 

• • • • • 

Important Discoverics In Central America. 

The French explorer, M. Desire Uharnay, announces that 
he has succeeded in penetrating the country of La Can
don es in Northern Guate m ala, w here he has vbited the large 
city popu l arly known through Central American expl orers 
as " T il e  Phantom City. " 

Mr. Rice. of the North American Review, to whom M. 
Charnay sends this report and at whORe request the attempt 
was made, tells the Tribune that when the explorer Stephens 
visited the vi,ll!ige of Santa Cruz de Quiche, Guatem ala, 
forty years or more ago, he learned of the existence of a 
great inhabited city in the Sierra de Guerra (land .. of war), 
the regi on in the northwestern part of Guatemala occupied 
by the Candones or Lacandones, a tribe of people said to 
th is  day to perpetuate the traditions and the mode of l i,(e of 
their Maya forefathers. Though nominally subject to the 
laws of the Republic. of Guatemala, the Lacandones are in 
facL absolutely independent, and jealonsly refuse white men 
en try i nto their s ettlemen ts. Stephens thought that a force 
of 500 men would be necm-sary in order to overcome the re
sistance of the nati ves to the intrusion of an exploring party. 

Mr. Stephens was assured by the cum, or parish priest of 
Quiche, that  he himsel f, whi le  still a young man and living 
in the village of Chajul, had c l imbed tcr the su mmit of a bare 
and lofty peak of the neighbori ng sierra , and had then, at a . 
height of ten thousand or t welve tb ousand feet, l ooked over 
an i mmense plain, extending to Yucatan and the Gulf of 
MexicO', in the midst of w hich , at a great distan ce, he saw a 
l arge city spread over a con siderable space, with turrets 
white and glistenin g  in the sun. This place was, according 
to the cum, " a  living city. large and populous. " From oth er  
sources Stephens learned that from the sierra a large ruin ed 
city was visible ; w h ile others, who had climbed to the same 
elevation,  had seen nothing, owing to a " dense cloud 
resting on it. " Later writers pretty generally relegate this 
city to the cl ass of phantoms and mirages, or of fables. Yet 
in itself the ellra's story is in no wise improbable, for there 
are throughout tliat en tire region, in Guatemala, Yucatan, 
Chiapas , Tabasco, etc. , to be seen , in ruinB, it Is true, hun
d reds of p laces, cities, w hich , while they flourished, must 
have present�d j ust such an appearance as that described by 
the old cura. And i t  is worthy of  note that Stephens-an 
embodiment of common sense, an explorer who bad never a 
pet theory to suppQtt-saw no reason to doubt the truth o f  
the  padre's story. 

M. Charnay's telegraphic announ cement of his success 
does not tell by what means he was able to penetrate to the 
" Phantom City," nor in what condition he found it. 

Whether inhabited or n ot it is expected that i t  will be the 
means of throwing much light urou problems of Central 
American archooology. 
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Tke O/wryefor Insertion under this head is One ])ollar 
a line f01'  each insertion .. about eight words to a line. 

Advel'tisements must be 1'eceived at publication office 
asemly as Thursday morning to nppenr in next issue. 

Drop Forgings. Billings & "pencer Co., Hartford . Ct. 
Round Writing Text Book and Peu s ;  used by all 

Draughtsmen. Circulars at Keu:!!el & Esser's, New York . 

A th6roughlY competent Mechanical Draughtsman 
want,ed . Address S. S. Hepworth & Co., cor. 11th Ave. 
and 27th St. 

" Truth is silent . "  and so are the Esterbrook Pens 
when in · use. Those that . use them, however, are not 
silent as to their merits. 

Guns.-Messrs. Holland & Holland, of 98 New Bond 
St .. London, England, make the best of Hammerless 
Guns and Express Rifles on an entirely new system. As 
to quality of their work, can refer to many prominent 
American sportsmen. _ --Send for catalogue. 

Wanted'c"A Doul;le Surfacing Planing Machine. Ad
dress Leeret & Blaisdel , Syracuse, N. Y. 

Wanted, O-y a  Machine Sh�p located in Michigan, a 
first-class Machinist. to take charge of Machine Depart
ment ; - the principal work, Marine and Stationary Eu
gines. Good reference required. Address Machine 
Shop. Box 773. New York. 

" T. New. 32 John St.  New York, has sold and applied 
over tlfty million feet of his Prepared Roofing-, the mojor 
part·being placed upon manufacturing esta:bJishments." 
-SCIENTIFIC Al\IERICAN. 

I will Manufacture and Sell a good Steam or Machinery 
Attapjlment for patentee. " Successful,"  Box 773, N. Y. 

Agents Wanted .-None but intelligent an d energetic 
need ItpplY. Mus,t furnIsh good recommen�ations, or no 
notict;! will be taken of applications. Exclusive territory 
will 00 given up to May 15, 1882. Ag-ents are now making 
from!l\lO to $15 a day. Address, for terms, The Infalli
ble C�in Scale Co" 267 Broadway, New York city. 

Steam Pumps. See adv. Smith, Vaile ' & Co " p. 236. 
Pure Water furnished Cities, Paper Mills, Lauodries , 

Steaw Boilers, etc. ,  by the Multifold System of the 
Newark Filtering Co., 117 Commerce St" Newark, N. J. 

Jas.F.Hotchki ss, 84 John St. , N. y, : Send me your 
free book entitled " How to K eep Boilers Clean," con
tafning asefnl information for steam users & engineers. 
(Forward above by postal or letter: mention this paper.) 

Steel Stamps and Pattern Letters. The best made.  J. 
F.IV .Dorman, 21 German St., Baltimore. Catalogue free. 

Abbe Bolt Forging Machines and Palmer Power Ham
mers a specialty. S.  C.'Forsaith & Co.; Manchester, N .H. 

Machinery for Light Manufactllring, on hand and 
built to order , E. E. Gar�in & 00" 139 Center St., N. Y .  
For Power & Economy, Alcott's Turbine, MLHolly, N. J. 

Combination Roll and Rohber Co., 27 Barclay St. , 
N. Y. Wringer Rolls and Moulded Goods Specialties. 
Presses & Dies (fruit cans) Ayat Mach. Wks " .  Salem,N.J. 

Latest Improved Diamond Drills . Send for circular 
to M. C. Bullock, 80 to 88 Market St., Cbicago, Ill. 

Wood -Working Machinery of Improved Design and 
Workmanship. Cordesman. Egan & Co. ,  Cincinnati, O. 

Suppl ement Catalogue . �Persons in pursuit of infor
mation -on any special engineering. mechanical. or scien
tific sQbject, can. have catalogue of contents of the SCI
ENTIF IC  AMJ�RICAN" �UPPLliJM gNT sent to them free. 
The S UPPI1EME�T contains lengthy articles embracing 
the whole range · of engineering, mechanics, and physI
cal science. Address Munn & Co . . Publishers, New York. 

Split Pu lleys at low prices, and of same strength anll 
appearance as Wbole Pulleys . Yocom & Hon's Shafting 
Works, Drinker St., Philadelphia. Pa. 

Presses & Dies. Ferracute Mach. Co" Bridgeton, N, J. 
List 27,-Description of 3,000 new and second-hand 

Machines, now ready for distribution. Send stamp for 
same. S.O.Forsaith & ('o.,Manchester,N.H. ,and N. Y.city. 

Presses, Dies, Tools for working Sheet Metals, etc. 
Fruit and other Can 'l'ools. E. W. B l iss. Brooklyn, N. Y .  

The Berryman Feed Water Heater and Purifier and 
Feed Pump. 1. B. Davis' Patent. See iIlus. adv., p. 237. 

For Pat. Safety Elevators, Hoisting Engines , Friction 
Clutch Pulleys, Cut-o:!! Coupling. see Frisbie's ad . p ,  237. 

M ineral Lands Prospected, Artesian Wells Bored, by 
Pa . Diamond Drill Co . Box 423, Pottsville. I'a. See p. 238. 

Eagle Anvils, 10 cents per pound. Fully warranted, 
Draugbtsman's Sensitive Paper.T.H.McCollin, Phila. , Pa. 
For Mill Macb'y & Mill FurnishiIlg , see ilIus , adv. p .252. 

Common Sense Dry Kiln. Adapted to drying of all ma-
terial where kiln, etc., drying houses are used. See p.205. 

Improved Skinner Portable Engines. Erie, Pa , 
See Bentel, Margedant & CO . 's adv. , page 26R 
Cope & Maxwell M'f'g Co, '8 PUmp adv., page 26 J • .  

Steam Hammers, Improved Hydraulic Jacks , and Tube 
Expanders . R. Dudgeon , ;)4 Columhia St., New York . 

Diamond 'rools. J. Dickinson. 64 Nassau St. , N. Y. 

50,000 Sawyers wanted. Your full address for Emer
son's Hand Book of Saws (free) .  Over 100 illustrations 
and pages of valuable information. Ilow to straighten 
saws, etc. Emerson. Smith & Co. , Beaver Falls, Pa. 

Peerless Colors for Mortar. French, Richards & Co. , 
4 10 Callowhlll St. ,  Philadelphia, Pa. 

E levators,  Frei�ht !lnd Pagsen:.pr, Shafting, Pulleys 
and Hangers. II . S. Graves & Son. Rochester N. Y .  
Gould &Eberhardt's Machinists' Tools . Hee adv. ,p . 269. 

For Heavy PmlChes, etc. ,  see iIlu"trated advertise-
ment of HllIes & Jones, on page 269. 

Engines , 10 to 50 H. P .. , $�50 to $500. See adv. , p. 270. 

Barrel, Key, Hogshead, Stave Mach'y. See adv. p.269 

Lehigh Valley Emery and Corundum Wheels and 
Grindinf,\ Machin ery of all kinds. Please write for 
prices, st"ting sizes of wheels you use, etc. Lehigh Val
ley Emery Wheel Co., Lehighton, Pa. 

Fine Taps and Dies in Cases for Jewelers, Dentists, 
Amateurs. · The Pratt & Whitney Co., Hartford, Conn. 

C . B>R�gers & Co . . Norwich, Conn .. Wood Working 
Machlne�! of every kin d ,  See "dv. , page 270. 

For. '���t lo� price Planer and Matcner. and latest 
improve'd 'S�sh, Door, a?-d BJin i MacbJnery,_ Send for 
catalogue to Rowley & Hermance. Williamsport, Pa. 

The onlY eCOnomical and practical Gas Engine in the 
market is .the new " Otto " Silent, built by Schlelcbel'. 
Sohunim &'(;0.,-Philadelphia, Pa. Send for circular. 

The Porter-AHon High Speed Steam Engine. Sonth
work Fouudry & Mach. Co.,430 Washington Ave ., Phi1.Pa. 

The Sweetland Chuck. See iIIus. adv. , p. 270. 
'['elegraph, Telephone, Elec. Light Supplies . See p.' 268. 

Machine Knives for Wood-working Machinery, Book 
Binders, and Paper Mills . Also manufacturers of Solo
man 's Parallel Vise, Taylor. Stiles & Co .. Riegelsville ,N .J. 

Electric.Lights.�Thomson Houston 8ystem of tbe Arc 
type. Estimates given and contracts made. 631 Arch,Phil. 

HIN'l'S '1'0 CORRESPONDENTS. 
No attention will be paid 1.0 communications unless 

accompanied with the full name and address of the 
writer. 

Names and addresses of correspondents wIll not be 
gi ven to in q n irers . 

We renew our reqnest that correspondents, in referring 
to former answers or articles, will  be kind enongh to 
name tile date of the paper aml the page. or the number 
of the question . 

Correspondents wh ose inqu iries do not appear after 
a reasonable time should repeat them, If not t hen pnb
!ishe'd, they may conclude that, for gootl reasons, the 
Editor declines them , 

Persons desiring special information which is purely 
of a personal character, and not of general interest., 
should remit from $1 to $5, according to the sub,i ect, 
as we cannot be expected to spend time and, lahor to 
obtain such information without remuneration . 

Any numbers of the SCIENTIFIC AMERICAN S UPPLE
MENT referred to in these columns may be had at t l l i e  
office . Pri ce 10  cents each . 

Correspondents sending samples of minerals, etc .; 
for examination , shoqld be careful to dist.inctly mark 01 
label ttleir specimens so as to avoid error in their identi

fication. 

(1) J. H. asks : How can I make a paste 
or composition for ornamenting picture frames such as 
picture frame makers use ? A. See answer to A. K. 
this page . 

(2) W. S. B. writes : I have a valuable 
plumbago mine and am obliged to sell a share in it, but 
don't know the actnal value of it. Will you please in
form me as to the price per pound of pnre plumbago ? 
A. From ane ta four cents a pound. 

(3) H. B. N. asks : 1. What cement 
shonld I use for fastening the carbon plate of a bichro

mate of potash battery to the metallic conductor ? A. 
No cement is employed. Use a metal clamp. 2.  Is 
the incloeed fragment kaolin ; if so, of what grade ? 
A .  The substance inclosed is an impure kaolin . 

(4) H. C. asks : 1. Can you give me a 
simple method of mounting or stretching lithographs 
for framing without glass ? A , Use dry co,ton ,cloth of 
nniform thread, free from knots aud s imilar imperfec
tions. Stretch an<l, tack the cloth over the frame, 
then go over every part of it with a moist sponge, and 
havin" bruRhed the back of the I ithograph to be mounted 

with ;ood clear, thick, cornstarch pas te (to which ha. 
been added a trace' of clove oil),  spread it smooth ly, face 
down, on a cloth-covered table, Then adjust the cloth 
back over it. and with a small cloth cushion go qnickly 

over every part, from tbe center to the edges, with j ust 

pressure enough to drive out all excess of pastA) aud air 
bubbles, and set it aside in a moderately warm place to 
dry slowly. 2.  What kind of varnish should be used 
for varnishing lithographs, and method of applying? 
A. Use good , cl ear mastic or ambet varnish, or any of 
the picture varnishes commonly sold for this purpose. 

3. Can you give me a cement suitable for patching rub
ber boots, and method of applying? A. See " Cements," 
in SUPPLEMENT, No , 158. 4. What would yon recom
mend for cleaning and polishing bright work (lron and 
brass) on an engine ?  A. Emery fiour, mixed with a 
little sperm oil, is very good for this purpose. 5. Can 
you tell me anythiug to prevent rust on the bright work 
of machinery when not in use ?  A. Clean and dry the 
metal thoroughly,  and smear every part with a mi x ture 
of fine lard and camphor (lard 10 ponnds, camphor three 
ounces, mixed in a mortar by aid of gentle heat). A fter 
twelve hours, rub off excess of this mixture with dry 
rags. 6. Are the heads of small boilers screwed on the 
ends of the shell equal to or better than riveted? A. 
Rivets ' are preferable. 7. Is a boiler better full of water 
or empty wben standing for some time, and why ? A. 
It is better to blow out and thoroughly clean a boiler 
that is to remain out of use for any length of time . 
8. Is well water, rain water, or soft spring water best 
for boilers, and why ? A. Rain or soft water is best 
for steam-making purposes , because it contains no (or 
very little) foreign matter-liable to form incrustations 
on or corrode the plates-in solution . 

(5 ) A. K. asks : Will you please tell me 
how the fine gilt frames are manufactured that are seen 
on large pictures? I have tried plaster of Paris, and then 
gilded it, but it breaks very easil,y . How is the original 
made? Is it cut out of wood or metal�if 80, what kind? 
A. These frames are genera lly moulded from a compo
sition composed of fine whi ting (lime carbonate or 
powdered cbalk) and hot glue or size.. The wbiting is 
simply workM up into a dough with 

'
the thin glue size 

solution, preilsM into form, and allowed to dry and 
harden. Some of theseframes are now made of papier 
mache-pulped paper, mixed ,,,Ub gl ue and whiting or 
clay. The gold leaf is attached with sizing, allowed to 
become nearly dry before attaching the leaf, which is 
afterward burnished . 

(6) E. T. G, writes that he has had It fan 
blower demolished, with considerable blast pipe. by the 
explosion of gas on starting the blower after dinner, 
and he asks for an explanation and a remedy. A. A 
heavy inflammable gas, c,}mposed largely of carbonie, 
oxide from the anthracite fires, enters and mingles with ' 
the air in the pipe and blower case. This mixture, in 
certain proportions , is explosive , Wben the fan is  
started a pOrtion enters the fire and ignite� the whole 
mixture. The �emedy is to induce sufficient draught to 
carry 011' this heavy gas during the time the fan is 
stopped. 

(7) J: W. W. asks : Is there anything to 
stop a boiler from foamingf . A. Yes ; but it is impor
tant first to know the cau.e. Sometimes a small quan
tity of oil sent in through the feed pump wi ll effect it. 
2.  Is the water from the cylinder which is mixed with 
oil hnrtful to a boiler? A. No. 3 .  I have been rUJl
ning a portable mill for the last year with no tron ble 
until lately, when all at once the water rose in the 
boiler and rushed out with the steam, when I bave t<> 
stop and refill the boiler with fresh water, which will 
run for a few hours only,causing a great deal of tronble 
and danger. A. It m ust be due to the foreign matter in 
the water. You should have the water analyzed. 

(8) H. P. asks : Can you inform me, 
through the columns of the SCIENTIFIC AMERICAN, to 
which I am a subscriber, if there is any method of 
e,asting braSS articles about an eighth of an inch thick, 
without any of the small particles of sand that adhere 
to the surface; in other words, to produce a per
fectly clean casting? I have t ried casting in warm 
metal moulds instead of the ordinary sand moulds, but 
tbe articles are so thin that the metal gets cold before 
it has run all over the mould . Having noticed <lome 
very fine American iron castings that are be ing sent 
into this country, I thought it possi ble you might give 
me some information A. Smal l clean castings are 
made in sand moulds only. Great care must be taken 
in selecting the sand, The fine yellow loam sand found 
in Alban y  and Columbia county , in this State , is mostly 
used in the vicinity of New York for fine brass work . 

Dusting the moulds with fine wheat fiour adds mnch 
to the cleanly appearance of the castings. If the pat
terns have sharp corners or other markings the moulds 
'can be warmed to great advantage by holding a hot plate 
of iron over tbem,for a few minutes before closing and 
pouring. The composition of the metal is  also of 
the utmost importance in making the surfaces bright 
and clean. A composi tion of 1 pound copper, Kounce 
tin, ).2 o unce zinc, Xi ounce lead, make a rich golden 
color, and when taken out of the mould and dipped in 
water quickly after pouring brings ant a fine surface 
color. Al l patterns where fine surfaces are required 
should be of metal and very smooth. The above re
marks are also applicable to irou castings as far as se
lection of .and and finish of patterns go. The 
moulds should be dusted with finely ground charcoal or 
plnmbago. The quality of the iron is most important 
and should he fine grained and very fusible , The 
" Berlin castings," so celebrated for fineness, are sup
posed to be an alloy of iron and arsenic . 

(9) Z. A. Q. writes : Please give some re
ceipt for filling small pieces of walnut, such as gun 
stocks, bracket work, ek , to be used before putting 
shellac on. A. Make a thin paste by triturating to
gether starch and water glass sirup (30 per cent solu
tion). Warm the wood (which should be dry), and rub 
this filler well into every part intended to hold the filler. 
Then let it get thoroughly dry, and rub it down well 
before varnishing. 

( 1 0) A. L. B.  asks : Please lnform me how 
kid gloves are cleaned? A. Mix dry potter s clay into 
a thin paste with " deodorized " benzine; mount the 
gloves on sui table dummy forms, and go over every part 
with this paste. Then plnnge the gloves into a quantity 
of tbe pure benzine for half an hour;  press out excess of 
liquid, dry in the air, and then rub into every part as 
much of a mixture of equal parts of the yolk of eggs 
and fiour as the material will absorb. For white leather 
substitute half glycerine and white of egg for the yolk. 

(11) R. R. S. writes : III your issue of the 
SCIENTIFIC AMERICAN, March 1 1 ,  1882, we notice an arti
cle on the cleansing of soiled chamois leather, in which 
we are interested, a8 we often are obliged to do it. There 
is, bowever, one term the me.aning of which we do not 
nnderstand: ..  yellow soap. "  What kindpf soap is  thie ? 
A. Yellow or resin soap is the COmmon variety of 
laundry soap, usually sold in bars. 

(12) A. T. asks : Can you tell . me how to 
strip nickel from goods for replating ? A. See " Elec
tro-metal lurgy, " in SUPPLEMENT, No . 310. 

(13) H. F. asks : Wbere is the greatest 
pressure fn a steam hailer, at the top or at the bottom ; 
and how much does the pfessure differ! A. At the bot
tom. Tbe water adds 1 pound pressure for each 27 
inches depth . 

(14) J. N. D. writes : 1 .  I have a 12x20 
inch engine, running 100 revolutions a minute, supplied 
with steam through a 2 inch pipe , Is thi s  not too small? 
A. Yes ; it should be 2).2 inches to 3 inches diameter. 
2. I wish to test my boi ler. Can I fill boiler and drum 
with water and get sufficient expansion by beating 
without reaching the boiling point ? A. Yes ; but the 
test should be made very careful ly, firing with light 
chips or shavings, . 80 that the fire could be instantly 
hauled or put out as soon as the pressure is 
reached. 

(15) W. W. writes :  I want to put a pipe 
condenser for exhaust steam outside a small boat. The 
water condensed will, of course, collect in the lowest 
part of this pipe , Will the exhaust steam be able to 
force this water upward, say 18 to 24 inches, without 
strain on the engine or lOBS of power? A. No ; it should 
be drawn from the pipe by the air pump. 

( 16) J. C. asks : 1. Can a h an d  force pump 
be made to draw water from a well 20 feet deep, with 
horizontal pipe, the vertical height below cylinder to 
surface of water being abqut 13 feet, horizontal distance 
being 25 feet?  A. Yes.  2. WiII lhere be sufficient force 
for fire purposes ? A. Ye" ;  if enough power is applied. 
3. What sized pipe will be needed? A. Pipe not less 
than balf the diameter of pump. 

( 17) J. Y. B. askg : What is the size of the 
Bristol's engine, of the Fall River Line, that is, horse 
power, stroke, and diameter of cylinder? A. Cylinder 
110 inches . diameter by 12 feet stroke . In ordinary 
working, about 2,000 or 2 ,100horse power_ 

(18) J. M. asks : What lengtb and beam of 
a boat would be required for a boiler 20 inches diameter 
and 8 feet high, with 120 brass tubes, 20 inches long ? 
Boiler hilS wate�back round fire . box, wi th engine 3x4, 
estimated weight of boiler and engine 500 pounds. 

Would a hoat 23 feet long with 5 feet beam be suitable ? 
A. About 22 feet in length and 5 feet beam , It might 
be made two or three feet longer 

(19) J. A. asks if it will make any differ 
ence in the capacity of a rope in draw ing a 500 ponnd 
wei(;(ht up by the eud of the rope or drawing it up by 
having the rope over a pnlley. A. The only difference 
will be the power required to overcome the friction. 
The strain upon the rope to which tbe weight is at
tached will be the same in either case. 

(20) J. O. usks : 1. Can an experienced 
machinist tell the exact quality of steel by the polish ? 
A. No. 2 .  Can an ex perienced man detect the good 
from the bad steel after tbe metal has been manufac
tured into knife blades? A. Not without some kind of 
test . 3. Why is  hand forged cutlery better than other 
kinds? A. Probably because the hand hammerin� 
compacts or fines the grain of the steel. 

[OFFICIAL. ) 

I N D E X  O F  I N V E N T I O N S  
E'OR WHICH 

Letters Patent or the United States were 

Granted In tbe Week Endin� 
April 1 1 ,  1 882, 

-'.ND EACH HEARING THA T  DATE. 
['1'hose marketl (r) are reissuetl patents.] 

A printed copy of the specification and drawing of any 
patent In the annexed list, also of any patent i ssneci 
since 1866, will be furnished from this office for 25 cents_ 
In ordering please state the number and date of the 
patent desired and remit to M unn & Co., 261 Broad
way. corner of Warren Street, New York City. We 
also furnish copies of patents granted prior to 1866 ; 
but at increased cost, as the spec!ftcations not being 
printed, must be copied by hand,

_
. ________ _ 

AdvertiSing device for street cars. R. F. Bridewell 256.424 
Air compressor, M. 8. Manning, Jr . . . . . . . . . . . . . . . . 266,282 
Air ship, C. W. Petersen . . . . . • . • . . . . . . • . . . .  , . ........ 256,366 
Alarm. Fee Burglar alarm. 
Almanac, G. G. Green , . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 256,316 
Amalgamator, W. T. Browne ... . . ........ . . .. .. 256,288 
Annunciator, J. G. Arnold . . . . . . . . . . . . . . . . . . . . . . . . ' .. 256,190 
Aquarium, U. N. Orpen ..... .. .. . . . .......... ........ 256,240 
Axle box, car, S. A .  Bemis (r) . . . . . . . . . . . . . . . . , . . . . . .  10,001 
Axle lubricator, G. D.  Young . . . . . . . . . . . . . . . . . . . . . .  256,187 
Bag. See Maii bag. 
Bale band cutter, T. C. Doolittle . . . . . . . . . . . . . . . . . . . . 256,301 
Bar. See Harvester cutter bar . 

Bath and camera, combined, J. Lefeuvrier . .. .. .. 256,148 
Bed bottom, spring, \V . C. Bailey . . . . . . . . .. . . . . . . . . . 256.268 
Bed bottom, spring. A. J. Landon ... .......... ... 256.335 
Bed, ip.valid, C. M. f!' (irk . . . . . . . . . < . . . . . . . . . .... . . .. . . .  256,176 
Bed spring, H. Fosburghl. . . . . . . . . . . . . . . . . . . . . . . . . .  256.431 
Bedstead. folding cabinet, F. Steinbrenner .. . . .... 256,449 
Bedstead lock, C. H. Clark . . .. ........ ... . , . . ...... 256,239 
Belt fastener, A. W. Weed . . . . ... ............. . .... 256.259 
Berth, self-leveling, L. D. Newell . . . . . . .... . .. . . . . . . 256,239 
Beverage, tonic, J. \Y . Decastro . . . . . . . . . . . . . . • . . . •  256.129 
Billiard table, M. BenSinger . . . . .......... ' . ... ... 256,114 
Blind adjuster, O.  C, Velie" . . . . . . . . . . . . . . . . . . . . . . . . .  256,254 
Block. See Saw mill head b lock. 
Board. See Dash board. 
Bobbin winding machine, Campbell & Clute . ..... 256,197 
Boiler. See Steam boiler. 
Boiler fittings, safety plug, and valve for, J. J. 

Mackedon .......... .... .. . .. .. . .. . ..... ... .. ..... 255,344 
Bolt. See Plow bolt. 

Book back, spring, F. Schubert . ..... . .. ........... 256,245 
Boot and shoe heel plate, E. C. Gardnllr ........... 256,311 
Boot and shoe last, C. P. Sherman . ....... .......... 256,1t;<1 
Boot or shoe, C. W. Shippee .. . ... ... . . . ............ 256,170 
Boot .trap, J. B. Belcher ..... .... . .. . . ....... .. ... 256,112 
Boring machine, wood, \V. E. Lawrence , ... .... .. . 256,337 
Bosom stretcher, R. Schmidt.. .. . . . . ....... .. 256,884 
Box. See Axle box. Tobacco and match box. 
Box fasteuer, IV. Lang . . . . . . . .  . . , .................. 256,224 
Bracelet, W. Link . . . . . . . . . . " ,  . . ...... ...... , ....... 256,488 
Brake. See Car brake. 
Bugs and worms, compound for destroying car-

pet. J. S. Vandenbergh . . . . . . . . . . . . . . . . . . . . . . . . . . 256,414 
Burglar alarm, W. B. Howell . ....................... 266,321 
Burglar alarm, J. V. Knight ...... . .. ........ ........ 256.145 
Burner. See Hydrocarbon burner. Lamp burner. 
Button, W. H. Ward ............... .. . .. ............ 256,417 
Bntton or stUd, A. C. Greene.. ........ .. .. . .. .. 256,211 
Buttons, Instrument 'for attaching, J. W. Davis . . . 256,'J9'7 
Buttons. instrument for setting, F. H. Farnsworth 256,307 
Calcining furnace, E. Protzman et al. . . . . . . . . . . . .  . 256.162 
Car brake, D. P. Prescott ... .. ........... ........... 256,100 
Car coupling, �'. J. Blanke . , .. ........ . . ..... ...... 256,277 
Car coupling, F. F. Dearing ... .................... ... 256;128 
Car coupling, J. N. Dolas . .  " . . . . . . .  ' . . . . . . . . . . . . .  256,:102 
Car coupling, L, King ...... " . . . . .. " ............ . .  , 256,425 
Car coupling, C. D. McCormack . ........ . . . . ........ 256,152 
Car coupling, Moseby & Cessna ..................... 2f"-358 
Car coupling, E. iV . & s. C. Woolley. . . . . . . . . . . . . . .  256,186 
Car coupling tongues, die .for manufacturing. W. 

C. Kroegher . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  256,147 
Car propeller, J. H. Cole . . . . . . . . . . . . . . . . . . . . . . . . . . . . 256,292 
Car, railway, J. Macla chlan . . . . . . . . . . . . . . . . . . . . . . . . .  256,346 
Car. stock. J. R. l\f c Pherson . .... . .. . ...... . .  , . . . 256,153 
Car. stock, J. H. Shellabarger . . . . .......... .... ... .. 256.889 
Car, stock, H. S. II' olfe. . . . .  . . . . .  .. . .  . .. ........ 256.185 
Car. track clearing, C. L. H eywood ................. 256,140 
Carriage jack, W. A. Foster ...... ... .. , .......... ... 256,809 
Cart, dumping. U. R. Nichols , . . . . . . .. . . . . . .. . . . . . 256.36% 
Carving fork guard, J .  B. H. Leonard .............. 256,226 
Case. See C Lock case. I Jetter case. Show case. 
Casting car wheel s, mould for, J. Thierry , ........ 256,410 
Casting steel ingots, process of and macbine for, 

G. W. limings (r) . . . . . . . . . . . . . . . . . . .  . . . . . . . . . ... . . 10,002 
Castings, making cores for, L. G. Goldsmith . ... ... 256,209 
Chandeliers, counterbalance for extension, W. A. 

H nIl. . .  . . .. .. . .. .. .. . .. ... . .. .... .. . . . .  , ........ 256,323 
Child's chair tray, R. L. Bent . . . . .... ......... ....... 256,272 
ChinOline, benzoate, Pickhardt & Endemann . .... 25&,445 
ChinOline, salicylate of, Plckhardt & Endemann , 256.444 
Churn, R. H. G. Keeran . .  . .  . . .  . . . . . . . .  . . . .  . . . . .  . .  . .  256.329 
()hurn�daBher. ·F .. rl'. Pinter .. . . . .. , . . . '" . . . . . . . . . . . . . •  256,367 
Clasp hook for shirt collars, detachable, · S. S, 

Grannis.' . .  " .. , .. .  . .  . .... ' . . . ....... ' ....... 256,314 
Clcck and watch escapement, E. Wensch . . .  , ...... 256,418 
Clock, calendar, C. VatU . . " .............. .. . . . ,., . . . 256,265 
Clock case, J. R. Lomas ................ ...... . . .. , .. 2.56,349 
Clock, electric, J. Schweizer .. " . ...... .. .......... " 256,886 
Clock, stop and waste . J. Kelly . . . . . . . . . . . . . . . . . . . . . .  256.222 
Clutches, expanding Bnd contracting device for 

�riction, D. H. Merritt . . . . . . .  . . . .  - . . . . . . . . . . . .  ?5t1,286 
Coffee and peanut roaster, C. L, Cole . . . . . . .  '; "  . . . . .  256,4:/8 . 
Coffee and spice mill, J. F. Lawrence . . . . . . . . . . . . . .  256,225 
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001l'ee percolato�. J. C. Mackey . . . . . . . . . . .  " . . . . . . . . .  256.231 
Oolfee roaster. N. Harris . . . . . . . . . . . . . . . . . . . . . . . . . .. 256,139 
Oollars. metamc pad for horse. A .  C. Staples . . . . . .  256.172 
Color producing aCid, manufacture ot Ii new, C. 

Rumplr . . .  ; . . . . . . . . . . . . . . . : . . . .. . :.: . .  .' . :  . . . . . ... . 256.331 
Colors treaiolng certain derivatives of· coal tar. E. 

D. Keu.iail . . . . . . . . . . . . . . . . . . . : 
.
. . . . . . . : . . . . . . . . . . . .. 256.880 

Colter, 'p!ow, M. A. Spink . . . . . . .  � . . . . . . .  : . . . . . . .  256.250 
Oooker • .  steam. A. � I .  Mace :. ; . . . . . . .  ; . . . . . . . . . . . . . . .  256,280 
Corn sheller. J. Q. A dams . . . . . .  . . . . . . . . . . . . . . . .  . .  . .  :156,261 
Oorsets. manufacture ot. I. D. Warner . . . . . . . . . . . . .  256.1�0 
Cotton gin. T. Boatwright . . . . . . . . . . . . . . . . . . . . . . . . . . .  256.195 
Cotton gin and press. combIned. P. K. Crowell .  . . •  256.4�9 
Conpllng. See Car coupling. Hose coupling. 

W hl1lletree coupling. 
Coupllng, F. Brown . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  256.280 
Coupling pin for connecting rods. etc • •  W. E. 

Cooper . . . . . . . . . . . . . . . . . . . . . . . .. . . .  . . . . . . .  . . .  256,298 
Creamer. centrifugal .  Petersen & Nielsen . . . . . . . . .  256,365 
Crimping macblne, J. W. D. Fifield . . . . . . . . . . . . . . . . .  256,136 
Cultivator. H, A. Robertson . . . . . . . . . . . . . . . . . . . . . . . . .  256,874 
C,p,tiVl\tor tooth. j. Morter . . . . .. . . . . . . . . . . . . . . . . . .  256,356 
CUp: See Oil clip. 
Cuspidor, G. C. Sterling . ; . .  ; . . . . . .. . .  ; . . . . . . . . . . . . . . .  256.251 
Cutter. see Bale band cutter • . Vegetable cutter. 

Totiaccii cutter. 
• 

Dasl! board. E. Battey . . . . .  . .  . .
.
. . . . . .. . . . . . . .

.
. . . . . . . .  !l5a.370 

Demijohn covering. F. A. & D. Bahr . . . . . . . . . . . . . . .  256.267 
Dental plugger. Johnson & HongIi . . . . . . . . . . . . . . . . .  256.143 
Derrick. I. S, Re.ev�s . . . . . . . . .  .. . . . . . .  • •  . . . .  . .  . . . 256,B71 
Device for suspending persons In mid-air without 

Visible support. E. H. J. Seeman . . . .  : . . . . . . . . . . .  256.388 
Die . • tock. A .  J .  Signor . . . . . . . . . . .  , . . . . . . . . . . . . . . . . . .  2511.443 
Door hanl{er. parlor. S. Shre1ller. Jr · . . . . . . . . . . . . . . .  256.247 
Drawers, mechanism for automatically fastening 

or locking a series of. A. B. Brundrett . . . . .  . . ' 256.119 
Dyeatnll' or coloring matter. C. Ru mpll' . . . . . . . . • . . . .  256.375 
Dyestu1l' or coloring matter. J. H. StebbIns. Jr . . . .  256.4()1 
Dyestulf or coloring matter. manuf .. cture of. C.  

Rnmpll' . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  256.876 to 256,330 
Eel stoP. L. M. Slade . . . . . . . . . . . .. . . . . . . . . . . . . . . . . . . . .  256.394 
Egg beater and mixer. G. B. Fowler . . . . . . . . . .  • . . .  256,310 
Electric machine. dynamo. a. B. Sherldan.256,391. 256,892 
Eleotrlc machine. dynamo, W. Wheeler . . . . . . . . . . .  256,182 
Electrical carbons. draw plate for preparing 

fibrous Dlaments for. J. a. Guest . . .  , . . . . . . .  : . . .  256.212 
Electrical carbons. forming and treating. J. H .  

Gnest . . . . . . . . . .  . .  . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  256.213 
Electrical relay. 0; Ader • . . . . . . . . . . . . . . . . . . .. . .  . .  256.262 
Elevator. See Grain tilevato". Ice elevator. 
I!llevator; J. B. Atwater . . . . . . . . . . . . . . . . . . . . . . . . . .  256.111 
E; evator safety attachment. C. B. Morgan . . . . . . . .  256,854 
Engine. See RotarY engine. Wind engln.e. 
Envelope. K. B .  Pedrick . . . . . . . . . . . . . .  ; . . .  � . . . . . . . . . . 256.241 
Fare register and recorder. W. H. aornum . . . . . . .  ' 256,320 
Fllnce, H: P . . Daviss' . . . . ;;:  . .  :: . :  .. . . . . . . . . . . . . . . . . .  256,298 
Fence.G. A. Horn ; . . . . . . . . . . . . . . . . : . . . . . . : . . . . .. . . .  256.433 
Fenee wlrebal'bing 'machlne; F. P. Cady . . . . . . . . . .  256.121 
E\lrtll!�er distributer and planter. A; B. Farqu-

, h .. r·et ·aI : :  . . . . . .  : : ; ; . ;  . . . . . . .  , . . . .  : . .  : . . . . . . . . . . . . .  256,480 
Fertlltzer distributer and seed drVI, combined. . 

C •. .R. Stranghn . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  256.404 
Fertilizer dlatrlbuter and seeder. J. W. Spangler .. 256,2'9 
Fertilizers. reducing and mixing macbine f-or. G. 

:S. Berrell . . . . . . . . . .  ; . . . . . . . . . . .  : . .  . . .  . . .. . . . .  . . . .  256.115 
FIrearm. magazin e. W:Trabue . . . . . . . . . . . . . . . . . . . .  256,175 
FIre escape. G. ",v. Glbba . . . . . . . .  : . . . . . . . . . .. . . . . . . . . .  256,207 
Fire eS"1lpe, Harrison & Folll&rd . . . . . .  : . . . . . . . . . . . . 256,817 
FIre escape ladder. L. n, B. Shaw . . . . . . . . . . .. . . . . . .  256,447 
Float· ball for steam trllps. etc . .  P. Barker . . . . . . . . .  256.270 
Floor.parquet. �. W. Eltzner ,  . . . . . . . . . . . . . . . . . .  256.806 
Flue cap. chimney, E. Blackman . . . . . . . . . . . . . . . . . . .  256,194 
Fruit bleaching apparatus, Lo well & Hooker . . . . . .  256.341 
Frnlt picker, J. R. & J. A: Williamson . . . . . . . . .. . . .  256,421 
Fhrill'Ce. See Calcining furn�e. Gas furnace. 
Gauge. See Water gauge. 
G .. s. ap�ratus for making carbureted hydrogen, 

W. H;Taylor . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  256.406 
Gas fnrirace,F. Dieckmann . . . . .  : . . . . . . . . . .  :. : . . . . . . .  256.182 
Gas fixtures. clamp for extension. J. F. Brown . . . .  256.426 
Gate. See Swinging gate. 
Generator. See Magneto-electr!c generator. 
Glove or sboe fastener. W. B. Carpenter . . . . . . . . . . .  256,198 
Governor;electrlcaI; H. Linton . . .  .. : . . . . . . . . . . . .  256.228 
Grain Iilnder. J. F. Appleby , :; . . . . . . . . . . . .  � . . . : .. . .  256,188 
Grain binder, G. B. Morton . . . . . ; . . . . . . . . � . .  ; . . . . . . .  �6.257 
Grain binder. J; L. Ware . .  : . . . . . . . . . . . . . . : . . . . . . . . . . .  256.179 
Graln elev .. tor. E. Roberts . . . . . . . . . . . . . . . . . . . . . . . . . .  256.244 
Gr .. ln transporting ' device, T. F. Horen. . • . . . . . . . . .  256.819 
Guard; '  See' Carving fork guard: 
Guns, shield for ship·s. N. B. Clark; . . . . . . . . . . . . . . . .  256,124 
aanger. See Door hanger. 
Harvester cutter bar, N. Boren, Jr . . . . . . .. . . . . . . . . .  256.279 
Harvest!ng macnine. A. Hnrd . . . . . . . . . . . . . . . . . . . .  256.484 
Harvesting machine: D. MaxwelL . . . . . . . . . . . . . . . . . .  256. 151 
Harvesting machine. Smitb & awl . • • • • . . . . . . • • . . .. • 256.898 
Hat, fireman's. I. Oairns . . . . . . . . . . . . . . . . . . . . . . . . . . . .  256.285 
Hat boider. O; C: Lyon . . . . . . . . . . . . . . .  : . . . . . . . . . . . . . . .  256,343 
Hat stretchlpg machine.  R. Elckemeyer . . . .  256.203. '256.805 
Hat stretchln.e: machines ribbed former for. R. 

Elckemeyer . :. :. :  . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  256.204 
Hay rake and tedder. A. Eagle . . . . . . . . . . . . . . . . . . . . . .  256,134 
Hay tedder and rake. combined. I.  L. Landis . . . . . .  256.382 
Heater. J. H. Mackintoe:l . . . . .  . .  . . . . . . . . . .  256.345 
Hides and .kl ns.  machine for treating, J .  M. Jones 256,826 
Hinge, A. Sweetland . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  256.405 
HIJige. gate. I. L. Landis .. : . . . . . . . . . . . . . . . . . . . . . . . . . .  256.333 
Hi�. lock. S. Needles . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  256.861 
aolst; hog .• J. Cunnlnib .. m. . . . . . . . . . . . . .  . . . . . . . . . .  256.200 

-Holder. See Hat bolder. Label holder. I,amp 
. shad e '  holder." . Lead ' and' crayon holder. 

Paper bag holder. Spectacle holder. 
H.ook. See Clasp hook. Snap hook. Sewing ma-

'. 'cblne hOOk. 
nose coupllngBnd support, J. W. Regan .. . . . . . . . .. 256.163 
I(Ydrqcar'bOn burner. Ill. A; Edwards . . . .. . . . . . . . . . . .  256,304 
Hydrocarbon burner. liquid. S. a. Douglas . . . . . . . .  256,133 
rce.elevator. S: A. M orton';.'. . . . . . . . . . . . . . . . . . . . . . . .  256,155 
Illdioator; See Statioo·tntlloator. 
r.idlC1itor· pistons; spring connection for. G. W. 

. •  ko'll'n:  . . . . . . . . .  ; . .  .. . . . . . . . . . . . . . . .  ; . . . . . . . . . . . . . . .  256.281 
Inkstand; calendar. J. G. Smith . . . . . . . . . . . . . . . . . . . . .  256,396 
.tllck . . See ('arrIRl!e jack. 
Kiln for enam�1 work. A .  Tees . . . . . . . . . . . . . . . . . . . .  : 256.407 
KItchen Implement. J .  W. Ross (r) . . . . . . . . . . . . . . . . . .  10,086 
Label holder. car. C. J. Slatter . . . . . . . . . . . . . . . . . . . . .  256,243 
Lacing .tuds; lnaklng. M. llray . . . . . . . . . . . . . . . . . . . . .  256,116 
Ladder. step. R"F� Jones . . . . . . . . . . . . . . . . . . . . . . . . . . . .  256,827 
L .. mp burJier. argand. T. H ipwelL . . . . . . . . . . . . . . . . . 256.216 
Lamp or lantern globes. chimneys, etc., manufac- � 

ture of'. I'arrll &' M!l Ier';  . . . . .  : . . . . . . . . . . . .. . . . . .  256,158 
Lainp shUde holder. C. Vott! (r) . . . .  , . . . . .  : .. . . . . . . .  10,037 
L(tntel')l,. railway, W. O. StepbensOJ!: . . . . . . . . .. . . . . .  256.402 Lead;atld 'crayon h ?lder. G.K!l8j;<:>rniann . . . . . . . . . . 256.228 
L�atl1er .bulll� machine. J; U. StE,vllnB .. . . . . . . . . . .  256.252 L)mton: sq)l,,�"A. C. Reit:: . . ,":,'..'� .. ; . . . . .. . . .. .  256.372 
t./ltter ca�,�\ltt:lng. A .  S. C!!:!:ioi.er, •. '" . . .. . . .  : . . . . .  256,296 
LOCk. S��tea!1 · loCk. Nut lock. O!lr lock. 

Padlock: r ".lYaQiilock. 'Trunk lock. 
Lock, a: c; Aldftclt�1. � . . . . . . . .  _ • . . . . . . . . . . • . . . . . . . • . .  256.263 Lucomottvw�oad. lt: P. Bryson . . . . . . . . . , . . . . . . . . . .  '256.120' 
Lnbrlil&!\li'; . .  see AXle l\\Wl.w.tor, 

Magneto - electric , generator for signaling pur-
po.es, J. G. Arnold . . . . .. . . . . . . . . . . .  ' . .. .. . . . . . . . . . .  : 256.189 

Mall bag. E. P. �·eeters· . . ; . . . . . . . . . . . . . . . . . . . . . . � . . . .  256.408 
Mech .. nical movement; A. E. ·Ruat . . . . . . . .. . . . . . . . . .  256,382 
Metal bending and straightening machine. A. 

Wilke . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  256,260 
Metal. chili for ohliling. J. P. Warner . . . . . . . . . . . . . .  256,257 
Meter. See W .. ter meter. 
Microtome. freezing. T. Taylor . . . . . . . . . . . . . . . . . . . . .  256.173 
Mill. See Coffee and spice mill. Windmill. 
MlxiJ;lg. pulverized substances wIth liquids. device . 

for. C. F: Binder . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  256.274 
Monkey wrench. ratchet. W. F. McGregor . . . . . . .  ; .  256.$1 
Motion. device for transmitting. E. L. Smith. . . . .  256.895 
Muslcal lnstrnment mechanical, G. W. Ingalls . . .  256,219 
Naphthyl sulpbate sod .. salt. production of; .r. a. 

Stebbins. Jr . . . . . . . . . . . . � . . . . . . . . . . . . . . . . . . . . . .  256.400 . 
Nets','machjhc for making fish. J'. Chaunler . . . . . . . .  256.281 
Nut lock, Long & llichardson . . . . . . . . . . . . . . . . . . .  ; . . .  256,149 
Nut" l ock. J. Sherman . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  256.169 
Oar l ock. S .  Irwin . . . . . . . . . . . . . . . . . . . . .  . . . . . . . . . . . . . .  256.324 
Oatmeal machine. Eberbard & Turner (r) . . . . . . . . . .  10.08i 
Oil cuP. ateam engine. J. E.  Lonergan . . . . . . . . . . . . . .  256,229 
Oil s ,  etc .. treating miner .. i. R. Irvine . . . . . . . . . . . . . . .  256,220 
Ore crnshlng machine. S. R. Krom (r) . . . . . . . . . . . . . .  10.085 
Ore. etc . •  l/lachinery for pulverizing. F. J. & IV. H. 

Hoyt . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  256.822 
Ore separator. J. H. Wllb elm . . .  : . . . . . . . . . . . . . . . . .  256.183 
Ore separ .. tor and concentrator. J. H. Wilhelm . . .  256.184 
Oven attachmen t. baker's. II. R. Gordon . . . .  . • . . •  256,31$ 
Padlock, E. L. Perkins . . . . . . . . . . . . . . . . .. . . . . . . . . . . . . .  256.159 
Padlock. G. D. Spielman . . . . . . . . . . . . . . . . . . . . . . . . . . .  256.399 
Panels with artistic de.lgns. producing met"lUc. 

. a. R. Cassel . . . . ! . . . . . . . .. . . . . . . . . . . . . . . . . . . . . . . . . . 256,l!86 
Paper bag holder. T. J. Graham. . . . . . . . . . . . . . .  . . . . .  256.138 
Paper bag machine, C. A .  Chandler . . . . . . . . . . . . . . . .  256.128 
Paper bags. making, C. Van Hoesen . . . . . . . . . . . . . . .  256,177 
P .. per bags. manufacture of. M. L. Deering (r) . . . .  10.083 
Paper stock. etc .• treating fibrous materials for. J. 

O. KIimsch . . . . . . . . . . . .  : . . . . . . . . . . . . . . . . . . . . . . . . . .  256.4'!6 
Parer. corer, and slicer. apple. C. R. Helzmann . . •  25Il.2U 
Pavement. concrete. J. J. SchilliIlger . . . . . . . . . . . . 256.933 
Pen. fountain. P. P. Flournoy . . . . . . . . . . . . . . . . . . . . . .  256,205 
Picker; See Fruit picker. 
Plctnres. method of and device for exhibiting. F. 

E. Mills . . . . . . . . . . . .  . . .  . . . .  . .  . .  . . .  . .  . . . .  . . . . . .  . . .  256.35.q 
Pills. etc .• machine for manuf .. cturlng. J. A. 

Whitney. . . . . . . . .  . . . . . . . . . . . .  . . . . . .  . . . . . . . . . . .  256.420 
PIlls. process of and apparatus for making. J. A. 

Whitney .. . . . . .  . . . .  . . .  . .  . . . .  . . . . . . . . . . . . . . . . . . . . . .  256.419 
Pin. See CoupIlng pin. 
Pipe section for tanks. removable.  C. G. Mayer . . .  256,349 
Piston head. H. D. Garrett . . . . . . . . . . . . . . . . . . . . . . . . . .  256,812 
Plaiting machine. S. l .  Echols . . . . . . . . . . . . . . .. . . . . . .  256.302 
Pliers for attaching buttons. W. H. W ard . . . . . . . . . .  2,1j6,416 
Plow bolt, chilled. T. M. Bissell . . . . .  . . . . . . . . . . . . .  256,275 
Plow. cotton. D. R. Matheny . . . . . . . . . . . . . . . . . .  ; . . . .  256.346 
Plow. sulky. Wood & Pratt . . . . . . . . . . . . . . . . . . . . . .. . .  ' .' 256.l� 
Pocket, safety. S. E. Bushnell . . . . . . . . . . . . . . . . . . . . . .  256,196 
Pot. See Tempering pot. 
Press. See Printing pres •. 
Printing machine delivery table. T. Nourse . . . . . . . . 256.368 
Printing press. plate. T. S. Bate. (r) . . . . .  ; . . . . . . . . . .  10.080 
PrInting press, plate, J .  Tregurtha • . . . . . . . . . • . . • . . • • 256.413 
Pnlley grinding machine; P. Medart . . .. . .. . . . . . . . . .  256.440 
Pulley spiders. machlne for grinding. P. Medart •. 256.441 
PumP. W. H. Clond . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  256.126 
pump, air. N. B. Blallkmer . . . . . . . . . . . . . .. . . . . . . . . . .. .  256,276 
Pump attachment. a. Clayton . . . . .. . . . . . . . . . . . .. . .  256.125 
Pump. chain. D. E. Shaw· . . . . . . . . . . . . . . . . . . . . . . . . . �, . .  256.167 
Rag beater. G. Mlller . . . . . . . . . . . . . . . . . . . . .  ; . .  ; . . . . ... .. 256,352 
Railway crOSSing, automatic. D. Lee. Jr . . . . . . . . . . . .  256.437 
RBlIway frog safety attachment, E. S.  Eveleigh . • • 256.135 
Railway sigJ)aJing apparatus. W, H. Bacbtel . . . . . . .  256.266 
Railway tie. J. Olark . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  256.199 
Rake. See Hay rake. 
Recorder. See Steam engine recorder. 
Refrigerating and preserving meat, eto • •  E. N. 

, Dicker.on. Jr . . .  : . . . . . . .
.
. . . . . . . . . . . .. . . . . . . . . . . . . . .  256,299 

R",frlger .. ting apparatus. C. G. Mayer . . .  , . • • • • • •  . • .  256.350 
Register. See Fare register. 

" 
Regulator. See Windmill regnlator. 
Relay and sounder, C. G. Burke. . . . . . . . . .  . . . . . . . . . .  256.427 
Reservoir. automatic storage pressure. R. R. Cog-

gin . . . . . . . . . . . . .  " . .  . .  ' . .  : . .  . . .  . . .  • . . . . . . . . . . . . . . . 256,291 
Rivets. manufacture of tUbular. M. N. Bray . • • • • •  256.117 
Roaster. See Colfee roaster. Coffee and peanut 

. 

roaster. 
Rocking horse, C. Shepardson • . . • •  : . . . . .  . . .  . .  . .  • . .  256,390 
Rolls. ·m .. chlne for cuttIng grooves In, J. 'ij. Rey-

nolds . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  : 256.165 
Roofing compOsition. G, H. PijscheI . . . . . . . . . . . . . . . .  256.368 
Rotary engine. T. N: Denison . . . . . . . . . . . . . . .  : . . . . . . .  256.131 
Rotary engine. A. W. Von Schmidt . . . . .  : . . .  . , . 256.178 
Safe. sectional kitcben. C; Kade . . . . . . . .. . . . . . . . . . .  �. 256,828 
Sa.h fastener. A. J ohn.on . . . . . . . . . . . . . . . . . . . . . . . . .  256.144 
S .. w filing machine. T. Muncaster . . . . . . . . . . . . . . . . . . .  256,ilOO 
Saw mtll head block. E. & I. D. Parker . . . . . . . . . . . . .  256.151 ' 
'Saw set, H. H. Hitchcock . . . . . . . . . . . . . . . . . . . . .  : . . . .. 256,21? 
Scale •• weighing. W. IV . .  Wright. . .  . . . . . . . . . . . . . . . .  256.423 
Scoop for grain. sugar, etc . •  A. B. M.attoon . . . . . . . .  256.150 
Screw machine, wood. A. S. Cook . .  · . . . . . . . . . . . . . . . .  256.127 
Screw threads. machine for entting. 1. S. ScHuyler 256.166 
Second"ry batteries • . device for charging and dIs-

charging. C. E. Buell . . . . . . . . . . . . . . . . . . .  : .. . . . . .  256.450 
Separator. See Ore separator. Spinning machine 

yarn .eparator. Starch separator. 
. 

Sewing buttons to fabrics. machine for. A. Bor-
cbardt . . . . . . . . . . . . . . . . . . .  � . . . . . . . . . . . . .. . . . .  . .  . . . .  256.278 

Sewing machlne, L. E. Higby .. . . . . . . . . . . .  , . . . . . . . . .  256.141 
Sewing machine hook, C. M. Hlne. . . .  . . . . . .  . .  . . . . . .  256.215 
Sewing machine shuttle. Hathaway & Loomis . . . .  256.318 
Sewi;,,! macblne treadle. J. Sigwalt, Jr . . . . • . . . . • • . •  256,171 
Sewing machine, wax tnread. H. F. Nason . . . . . . . .  256.156 
Sewing machines, adjustable table and drlying 

mecbanlsm for. R. Ley . . . . . . . . .. . . . . . . , . . . . . . . . . .  256.836 
Sewing the mouths of baga. macblnery for. W. H. 

Martin . . . .  . . . .  . . . . . . . . . . . . . . . . . . .  . . . . . . . . . . . . . . .  256.233 
Shatt for grindstones. etc. , adjnstable. W" J. Arndt 256.110 
Sbaft prop. buggy. J. T. Baker (r) . .. . . .. . . . . .  '. . . . . . .. iO.079 
Sbeller. See Corn sbeller. 

Stamp,hand. W.·H. Poole . .. . .  ,. . . . . . . . . . . . . .  256.242, 256.2411 
Starch sep&rator, Graves & Heede . . . . . . ... . . . . . . . . . .  256.816 
starch table. '1'. A. & W. T. Jebb . . . . . . . . . . . . .  ; . . . . .  256,221 
Station Indicator, J. S. Brown . . . . . .  , . . . . .. . . . . . . . .  : .  21j6.28'�· 
Steam .bol ler. D. Renshaw. . . . .. . . . . . .. .. . . .  . .  . .. . . . .  256.446 
Steam engine reoorder. G. H. Crosby . . . . . .  256.294. 256.295 
Step cover. W. E. Lawrence . . . . . . . . . . . . . . . . . . . . .. .. .  256,836 
Stove. J. L. GoMllle. . . . . . .  . .  . .  . .  . .  . .  . .  . . .  . . . . . . . . . . .  256,208 
Sfove grate. adjustable, De Gnerre & Lano . . . . . . . .  :/56,180 
Stove. parlor heating. G. G. Thomas . . . . . . . . . . . . . . . .  256.411 
Stove pipe shelf. a. Clayton . . . . . . . . . . . . . . . . . . . . . . . .  2116,290 . 
Strap. See Boot strap. 
\:lurveying instrttment. G. W. Hlll . . . . . . . . . . . . . . . . . . . 256,142 
Swtnglng gate, !. L. Landis . . . . . . . . . . . . . . . . . . . . . . . . . .  256,3S1 
Table. See BUliard table. >PrInting machine de-

livery table. Starch table. 
Target. fiying. G. I,lgowsky . .  . . . . .  . . . . . . . . . .  . .  . . . .  256,227 
Telegraph. chemlcal . W. C. Taucke . . . . . . . . . . . . . . . .  256,258 
Telegraph l ine. underground. W. D. Smith . . . . . . . .  256.397 
Telephone exobange system. E. T. Greenfield . . . .  , 256.432 
Telephone exchange system. T. A. Watson . . . . . . . . 256.<158 
Templlrlng pot. edge tool . C. E. Dixon · . . . . . . . . . . .  256.201 
Ticket. pin. A. T. Lundqvlst . . . . . . . . . . . . . . . . .. . . . . . . . .  256.842 
Tie. See Ra!Jway tie. 
TUe for steam boilers. J. C. Stevens . . . . . . . . . . . . . . . .  256.403 
Tile or glass. porcelain. etc .• for decorating walls. 

E. Vedder . .. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  256.415 
Tire tightener. Gathright & Potts . . . . . . . . . . . . . . . . .  256,187 
Tire tightener. H. N. Lindler . . . .  . .  . . . . .. . . .  256,339 
Tobacco and match box. combined, S. E. Scott . . . .  256.246 
Tobacco cutter. W Scranton . . . . . . . . . . . . . . . . . . . . . . . .  256.387 
Toy circus or arena. W. W Barneo . . . . . . . . . . . . .  ; . . · 256.192 
TOY or doll ho nse. W. W. Barnes . . . . . . . . . . . . . . . . . . . 256.191 
Trace lock. J. A. Ba.sett . . . . . . ;, . . .. . . . . . . . . . . . . . .  ;'� . .  256,271 
Trunk lock. Donahue & Waterbnry . . . . . . . . . . . . . . . .  256.800 
Tumbler washer. W. H. Bate . . . . . . . . . . . . . . . . . . . . . . .  256.193 
Turn buckles. d!e for making, W. Ward . . . . . . . . . . . .  256.256 
Umbrel la or parasol snpport. J. Forster .. . . . . . . . . . . .  256.008 
Valve. M. Mickelborongh . . . . . . . . . . . . . . . . . . .  . . . . . . .  256.237 
Valve. balanced slide. H. C. KrIete . . . . . . . . . . . . . . . . .  256.146 
Vegetable entter, C. Ralble  . . . . . . . . . . . . . . . . . . . . . . . . .  256,389 
Vehicle running gear, H. C. Morgan . . . . . . . . . . . . . . . .  256,238 
Vehicle spring, J. H. & C. S. Baldwin . . . . . . . . . . . . . . .  256,26.Q 
Vehicle spring. G. G. Buckland . . . . . . . . . . . . . . . . . . . . .  256.284 
Vehicle spring. J. Priest . . . . . . . . . .. . . . . . . . . . . . . . . . . . .  256;161 
Velocipede. J. O. Brown . . . . . . . . . . . . . . . . . . . . . . . . . . . .  256.118 
VelOCipede. E. Edwards . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  256.808 
Wagon. weighing and dumplrig. H. R. Robbins • • •  256,873 
Warper. T. C. Entwistle . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  256.205 
Wash bowl. L. H. McCormick . . . . . . . . . . . . . . . . . . . . .  256.235 

W .. sher. See Tumbler washer. 
Washing machine. Bell & Hess . . . . . .  : . . . . . . . . . . . . . .  256,113 
Watcb gear; mllchinery for beveling. J. A. Morin. 256.856 
Watcbes. repeating movement for. W. E. angue-

nln . . . .  . .  . .  . . .  . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  256,218 
Water gauge and alarm. T. A mpblett . . . . . . . . . . . . . .  256.264 
Water meter. rotary. E. C. Terry . . . . . . . . . . . . . . . . . . . .  258,409 
Wedge driver, O. Mossberger . . . . . . . . . . . . . . . . . . . . . . .  256,359 
Whl1lIetree ooupling. J. Penderga.t. . . . . . . . .  . . . . .  256.864 
Wind engine. F. McClintOCk . . . . . . . . . . . . . . . . . . . . . . . . .  256,234 

Windmill.  G. IV. Miller. . . .  . .  . . . . . . . . . . . . . . . . . . . . .  256.154 
Windmill regulator. Lamont & W hite . . . . . . . . . . . . . . 256.884 
Wihdow lihade ,exhibitor, F. M. Tinkham . . . . . . . . . .  256.412 
Wood sputtlng machine. R. G. Brocl< . . . . . . . . . . . . . . . 2li6,42II 
Wrench. See Monkey wrencb. 

DESIGNS. 
Bottle, M. G. Landsberg . . . . . . . . . . . . . .. . . . . . . . . . .  12.361 
Carpet, A. L. Halllday . . . . . . . . . . . . . . . . . . . . . . . . . .  12.85'l. 12.858 
Carpet • .  T. Onslow . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  12.883 
Carpet, J. Pegel . . . . . . . . . . . . . . . . . . .  : . . . . . . . . . . .  12.864. 12.8e5 
Carpet. J. Pegel . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  12.877 
C .... ket or burlttl case. G. Ferguson : . . . . . . . . . . . . . . . . .  12,880 
Charm and pencil case. L . .  W. FaIrchild . . . . . . . . . . . . .  12.956 
Finger ring. N. L . .RIpley . . . . . . . . . . . . .  12.866 to 12.868. 12,870 
Fireplace lining plate, J. A. Read . .  . . . . . . .  . .  . . . . .  12,871 
Gate, H. Faller . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  12.874 
�dkerchlef. Doherty & W adsworth . . . . . . . . . . . .  12.873 
Harness trimming. J. J. Kelly . . . . .. . . . . . . . . . . . . . . . . . .  12,.859 
Lamp shade, M. W. Gl eason . . . . . . . . . . . . . . . . . . . . . . . . .  12.875 
Oil c l oth . C. :1'. & V, E. Meyer . . . . . . . . . . . . . . .  12.931 to 12,886 
Ornamental panel on articles of builders' hard-

ware, G. S. Barkent!n . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  12,855 
Toy money box. Kyser & Rex . . . . . . . . . . . . . . . . . . . . . . .  12.866 
�'ype. font of prlntinl'. C. MUller . . . . . . . . . . . . . . . . . . . . .  12.86'J 
Type, prlnthllr. J. K. )logers . . . . . . . . . . . . . . . . . . . . . . . . .  12.869 
Wall  paper. I. F. Clark . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 12.872 
Wall paPer. C. Wheeler . . . . . . . . . . . . . . . . . . .  : . . . . . . . . . . .  12,878 

TRADE MARKS. 
Bacon. J. White & Co . . . . . . . . . . . . . .  . . . .  . . . . . . . . . .  . .  9,298 
Braids. silk and mohair, S. Rosenberg & Co . . . . . . . . .  9.287 
Cement. lime, land pla.ter. and calcined plaster. 

Sherman , Weeks & Co . . . . . . . . . . . . . . . . . . . . . . . .  9,288. 9.289 
Cigars. J. Cueto y Ca . . . . . . . . . . . . . . . . . . . . . . . . .  : . . . . . . . .  9.273 
Cigars. Estanlli o  y Ca. . . . . . . . . . . . . . . . .  . .  . . . . . . . . . . . .  9.276 
Cigars. Garcl .. y Montero . . . . . . . . . . . . . . . . . . . . . . . .. . . . . . .  9 S79 
Cigars. Lopez. )<'ernandez y Da. . .. . . . . . . .  . . . . . . . . . . .  9.282 
Cigars. L. Marx .. . . . . . . . . . . . . . . . . . .  : . . . . . . . . . . . . . . . . .  9,28' 
Cigars. clgarettes. and ent tobacco. F. P. Del Rio 

y Ca. . . . . . . . . . . . . . . . . . . . . . .  .. . . . . . . . . . . . . . . . . . .  9.274 
Cigars. cigarettes. and smoking tobacco. Schlueter 

& Mendez . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  9.390 
Cigarette paper of all kinds. May Brothers . • • . .  • .  9,288 

Cigarettes. S. J acolly & Co . . . . . . .  : . . . . . . . . . . . . . . . . . . . . 9,280 
Dyes. aniline chemical. Albany Aniline and Chemi-

cal Works. . . . . . . . . . .  . .  • . . .  . . . . .  . . . . . . . . . . . .. . .  . • . . . . .  9.272 
on. cooking. J. J. Powers & Co . . . - . . . . . . . . . . . . . . . . .  9.285 
Paper and envelopes, wrlting. J. W .. lker & Co . . . . . 9.291 
Soap. W'. Provost . . . . . . . . . . . . . . . . . .. .  . . . . .. . . . .  ·9.286 
Time detecters, w .. tchm!ln's, E. Imhauser . . . . . . . . . . . . 9.281 
Tobacco. lear, Welss, Eller & Kaeppel . . . . . . . . . . . . . . .  9.292 
'l'oilet preparations. E. B. Dnpree . . . . . . . . . . . . . . . . . . . .  9.275 
WhIsky. W. A. Gaines & CO . . . . . . . . . . . . . . . . . . . . . .  9,277. 9.278 

Shirt. A. R. Perkins . . . . . . . . . . . . . . . . .  ; . . .. . . .  ; . . . . . .  256.443 Eng-Usb Patents Issued to A.merican •• Shoe Or glove fastener. S.  Needles . . .  : . . . . . . . . . . . . . .  '256,442 
Sbovel; J. A . Johntry . . . . . . . . . . . . . . . . . . . . . . . . : . .  � . . .. . 256.825 From April 7 to April ll. 1B82. Inclusive. 
Show case. revol ving. H. Westphal . . . . . .  � . . . . . . . . . 256.181 
Shntter fastening. destructible, �'. O. Matthlessen 256,439 Boxes for mal1!ng. R. Chapin. San AntoniO. Texas. 
Sleep, device for waking persons from, S. S. A p ple- Condenser for steam engines, R. E. WIlI1ems et aI • •  Grass 

gate . . .. . . .  . . . .  : . . . . . . . . . . .. .  . .  . . . . . . . . . . . . . . . . . . .  256.265 Valley. Oal. . 
Smelting iron and other ores, composition for use 

. 
Electric wires, J. D. Thomas. New Yorkolty. 

In .  W. Q. Mastin . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  256.547 Firearms. m_hie. C. M. Spencer et aI •• Hartford. Conn. 
Snap· hook. J.  W. Regan •• . ; . . . . . . . . . . . . . . . . . . .. . . .  256.164 Flre escape. L.·D. B; Shaw. U. S. 
Snath fastllner. A • .  Schultze . . . . . . . . ... . . . . . . . . . . . . . . .  256.i)8ji I1raln scourer. D. L. Lukens. Georgetown. D. C. 
Spectacle Holder. J: A. Shone . . . . . . . . . . . . . . . . . . . . .  , .  256.39.Q India-rubber. mannfacture of, H. IV. Burr. Cambrldge-Speed changing machine, Bergmann & HUtte.: . 

port, Mass. 
meier . �  . . . .  , . . . ... . . . : . . . . . .. : . . . . . . . . . . . . . . . . . . .  256,273 Mill. grain, N. W. Holt et aZ .. Bnl!l!Jo. N. Y. 

Spindle and bearlltgtherefor, W. T. Carroll . . • . • . .  256.122 Mlllatone cooler. If. Dorrlty. New York oIty. 
Spindle and device for lubrjcatlng the same, C. H. Ol'Jla!, player, .autOJpatlc;F; E. Mo�re, lIostoQ. )\1"8.; Chapman . . . . . . . . . . . . . . .  � . . . . . . . .. . . . . . . .  . . . :  . .  256,288 Plast!lT for caats • . � . . B. Church. Grand Rapids. Mlob. 
Spinning machine yarn separator. 'fhom .. s & Wor- . . . Se�ratlng maohllie. E.· S:  Bennett. Denver. Col. rail . . . . . . . .. . .. . . . . . .. . ; .  ' . . . .. ; . ,  . . . . .  : .. . . . . . . . . . . . . 256.174 Telephone. ·A . :E. Dolbear. SOmervlHe. MaSs. . 
Spittoon. R. T. Gosselin . . . . . . .  : . . . . . .  . .  . . .  . '  . .. . . . . . . 256,210' Toys. nieclianioal; .W •. A. Weblie.r et aI .. M<!dtord. Ma.u. Sprln!f.;. �. I1e4 .§priD,g'. Vehlclll sPt1og. Veesela. armW$4, N. D. Clark, Ph!lacl61Plila, Pa. 

IMAY 6, 1 882. 

Inside Page, each insertion - - - ".5 cent8 a line. 
Bacl< PaKe, eacb illsertlon - - - 81.00. a line. 

(About eight words to a line.1 
Engravings may head adver tisementa at the same rate 

per line: by meIl8Urement. rl8 the Utter 'PI'1JIJIi. AdVNtisemen� must be received at puIilicatiQr; qjflCIJ rl8 early 
rl8 ThurBday TTUJ'Nl,ing to appear in nea:,t is8'U6. 

FOR SALE. 
TRI P LE LEAF 

on Press Mat. 
Wlll make two cakes instead of 
one In the same box without al
tering the box or press. The 
leaves are composed of � Inch 
wire rods running the lengtb of 
the Mat. and small hair cord 
woven In the rods across the 
Mat. conceall!1l! the rods. leav
Ing an entire balr surface with 

��f.feb:v� =.
th��t 

i��'::::e���i�\l�'m"red
T�� b�r. 

chasers For terms address J. A. M .. Box '773. New '?ork. 

M I N E RAL W O O L .  
This FIreproof and indestructible mat!lTlal success

ful ly prevents loss of heat by radiation. keeps frost from 
water folPes. deadens sound. checkS spread of lire In walls, 

partJ� g,
n��iUt '\;b��&.�Rb"oRr�"3t

b��.���y • .  

TO MANUFACTURERS 
AND CAPITALISTS. 

Mannfacturers contemplating a change of location. or 
capitalists desiring to engage In manufacturing. are re
spectfully advised' that the City of Piqna ownM tn fee Slmrle, and Is desirous to dispose of the same on libera tel·ms. a valuable tract of land with extensive 
Brick BUlldll:'{S' Sbeds. Dwelling aouse. 01llce Building. tow��e� �!�t�"e�g;,�:· Ee�:Uf"!g.�r:g ��afu��i�!�: 
the City will oll'er unusu':9i.y Ilberal Inducements to any 
party or parties who will employ a reasonable number of 
hands. The buildings were con strnctef1 1n  18'2 for �:£a1r :u"

d
ks"l. t��I�ll:M'::��'i.rl�J:i:��L�ur".f,;�lgg 

through the grounds. 
Piqua Is a city of S.OOO Inhabitants. 88 miles north of 

ClnclnlllJ,tl on the CincinnatI. Hamilton and Dayton and 
Dayton and Michigan RaIlways-from Toledo to Clno!n-����e ttt:��gfroc::"m�\':r':rd �J' �u�

o
:fsll:::a 

C¥�'iaml and Erie Canal runs fro� :Cincinnat! to To
ledo throngh the City; all'ordlllll fine shipping facilities, 
and Elacl,!-{{ us In close connection with the Inexhaust-

��h a.:-f���e[Ii':�lilritat��'8����d immediately 
The cit,. has the fin .. st Water Works in OhiO , and 

a Hydraulic Canal furnishing power for mannfacturlng 
P¥l:�s��I\g:lmos�::r.,:�:egl- lndustry are now repre. 
sented here. a'ifa are all in a fiourishlng cQndltion : 

3 Llns U ..MlIls. 2 Flouring MUls. � Handle Fac-
tories. � ure Factories. 2 Atrenltural Implement ;g�f:n ,

aI ����d��gIWo"r'i.s ,  �SW1':�J'"����' I 
Machine and Engine Works. 2 Flax Straw Mms, 1 Malt 
House, Besides a number of minor enterprises. 
fu'h'!,��'':r.��:.e��:!" .f::fr'i,��\Yb:':Mg!:1�iy

a:��: 
Persons lookinlf for location al'e invited to come =�;::'i::,:t a:'dnl��r':i "'��h':,'!,

a
�a!�i�'�:::' 

of t
he 

All communications should be addre.sed to 
President of It:�lti ����P1qua, OhiO. � c--- -ABL A N D  Fi N E  GRAY q O N  A L S O  ST EEL 

ALLE - 12 '  CASTINGS F 1M SPECIA_L RN S  
> F I N E f lNf'.<INb ' p  PA r�E" ' 

THOMAS DEVLIN Ii( CO " F IN !  ,HltJG . '''I' ING f,NO ... .,.(. LEHIGH "'\IE. &: AMERiCi\N 5T PH A � I 

PAT E N TS. MESSES. MIDm & 00., in connection with the pUb
lication of the SOlENTD'lC bEBICAN. continue to ex
amine Improvements. and to act as Solicitors of Patents 
for Inventors. 

In tbis line of business they have had thirtY�flVB 
yean' ewperience, and now have unequaled facilities for 
the preparation of Patent Drawings. Specifications. and 
the prosecution of Applications for Patents In the 
United States. Canada. and Foreign Countries. · Messrs . 
Munn & Co. also attend to the preparation of Caveats. 
Copyright!! for Books. Labels. �ejssnes. Assignments, 
and Reports on Infringements of Patents. All bnsln�ss 
intrnsted to tbem is done wltb special care and prompt-
ness. on very rea.sonable terms. 

• 

A pamphlet sent free of charge. on application. con
taining foil Information ahout Patents and how to pro
c�' them; directions concerning Lahels. Copyrights. 
Designs. Patents. Appeals. Reissues. Infrin.gements. As. 
signments. Rejected Cases, Hints on the Sal e of Pa
tellts, etc. 

We also send, free of charge. it Synopsis of Fpreign 
Patent Laws. showing the CO.9t and method of secnring 
pa,tepts In aU the prillcipa,1 conntries of the world. 

lDlTNN & CO., SolicitorS of Patents, . 261 Broadway: New York. BRANCH OFFICE -Corner Of F lIud 7th Streets, 
WlIslilDitOn, D. O. 

© 1882 SCIENTIFIC AMERICAN, INC



MAY 6, 1882.1 
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IRON FENCE 
K E N TON,' CO. 0 H 1 0 .  

The most extensive Railing Works 
' In the United States. 

Received HIGHEST A WARDS at Cen. 
tennial, CillClnnati, Pittsburgh, Chicago, St. Louis, Kansas City and Atlanta Expositlons. DI-

PLOll'lAS at Detroit, Toronto, Canada, Spring
field, ill, and other State Fairs. AlBO Manufacture the CELEBRATED OHIO CHAMPION 
FORCE PUMP. The Best Pump IlIade. 

(Located at Kenton, to avoid Cityexpenses.) 
Senol for Illustrated Catalogue (75 pages). 

VOLNEY W. MASON & CO., 

FIDCTION PULLEYS, CLUTCHES, and ELEVATORS. 
PROVIDENCE, R. I. 

. 

HOW TO MAKE HOT BEDS.-PRINCI-
pies involved. Philosophy of heat. Manure for heat
Ing. Construction. Planting. Cultivation aJ;ld Water
ing. Airing. Contained in SCIENTIFIO AMEHICAN Sup
PLEMENT, No. 3�3. Price 10 cents. To be had at this 
office and from all newsdealers. 

1 8 8 2 . 
Pennsylvan ia Lawn Mower 

Surpassing all 
.... ---others and pro

nounced t h e  
h e  s t ,  lightest, 
runs more ea8i� 
Iy, cuts longer 
�
r
:
S
:a 6� e ���� 

quires less re-
���e C�oolh� 
is less liable to 
o bstrnction, is 

of handsome a
R

pearance. Penn. State Agricultural 
���:\ieft�� ��h

t 
1:S�lia'6gr bt��ri:n����e�O��e�.

O J�: 
of the �

eculiarlties is that ii will cut higher grass than anlmi'j .n�r Mf;r�'t��tea Oatalog,"". Every machine Watr-
�antea. Address 

LLOYD. SUPPJ.EE &; WALTON, 
Philadelphia. Pa. 

C RATEFUL-COMFORTINC. 

EPPS'S a oeOA 
B R E A K FAST. 

g���fn
a
th�

o
���f�t,':,�'6nf:e�B�:�n�a���tl�ii,

S 
a';;�

i
�� 

a careful application of the flne properties of well-se
lected Cocoa, Mr. Epps has provided our breakfast tables 
with a delicately flavored beverage which may save us 
many heavy doctors' bills. It is by the jndicious use of 
such artic1es of diet that a constitution may be gradually 
�rs���f. u

n
ii��

t
d��!S

e
�����rl:e��\���:;

y 
;:�

d
:g;l�� 

around us ready to attack wherever there is a weak 
point. We mav escape many a fatal shidt by keeping 
ourselves well fortified with pure blood and a properly 
nourished frame."-Oim! SMvice Gazette. 

Made simply with boiling water or milk. Sold in tins 
only (J1) lb., and lb.) , labeled 

J A M E S  E P PS " CO . ,  
HOMCEOPATHIC CHEMISTS, 

London, England. 

vl�'DElfj�E'il� ChiCago Depots, SMITH & 

HARBACH'S� 
M O N ETT E 

NEW MUSICAL WONDER ol/Ly 
IDHandsomewalnutCase

. 
$.5 

Simplest in the World. 
Melodious. Pow-
6 Notes. Plays 
e. Music 4c.a. foot. More ndensed and Cheaper than any other. Musical WonderCatalbgueFree 

HARBACH ORGANINA CO. 809 Filbert St., Philadelphia.. 

FOUNDATIONS . ..-BY WM. C. STREET. 
tn�

a
lh�s�ftg����

a
I���(g;:f�rn�J's���.

th
�e"an�J'n�l� 

tIORS. Sand foundations The pneumatic process of 
sinking and excavating foundation So Clay foundations. 
P!le foundations. How the Romans constructed founda
tions. Contained In SCIENTIFIO AMERICAN SUPPLE
ME�T. No. 3�3. Price 10 cents. To be had at this office 
ond from all newsdealers. 
WANTED. - A WESTERN GENERAl, AGENCY . GEORGE W. BARRY, Topeka, Kansas. 

TOOLS for MaChinists, Carpenters. Amateurs, Jewellers, Model Makers. Blacksmiths, etc. Send .for Oatalogue, and sta.te what kind 
of '.rqoli you require. TALLMAN & McFADDEN, 

6U'l JliRrket St., 1'1diRdelfhlR, PR, 

ESPGSIZIONE MUSICALE IN .I�:NO 
Botto iZ P",t'l'ocinio IIi B. M. I", Regina, 

Palazzo Del R .  Conservatorio. 
AT THE GREAT . ITALIAN MUSICAL EXPOSITION 

ltecently cIo"ed at Illilan, was probably the MOST EXTRAORDINARY COLLECTION OF MUSICAL 
INSTRUMENTS, old and new, ever brougbt together ; fnlly i l lustrating the great progress which lias been lllade 
�g�E��rs��s,

h
�e�a��

l
��gu 

i
� !hJ:r����t;:���af���g�,

f
��T:Sih:i

t
�53Xi��!�

e
s ���tI:�6S:� �l

s:::e�� 
and diplomas, in recognition 01 degrees of s\lper-excellence attained in the various departments of musical art 
and manufacture. For REED INSTRUMENTS, inclnding Organs and Harmoniums of all deSCriptions, European 
and AmerIcan, THE C R A N D  S I LV E R  M E DAL, 

MASON" ,'M'HAMLINORGANS. 
occ;r.��:;, ����::ii

tu
:::;'h 'I�'¥'JK�1��*1i

n
'i'iyU��&�r

i
¥*J�¥,3fll:

i
'b�M�e�Wi8.& 

t
r� �P86\'}1�(iP:-f t�6 

PRE-EMINENTL t MUSICAL. The Mason & Hamlin Organs were honored by especial exhibition before the 
Royal Court by CARLO DUCCI of Romet and warm commendation from their MajestIes the King and Queen. 
rec.;};e�llh�

h
Mi2�lE�� 1i.�gJ�.'1e����M' l�rt�����rJ,�grh!:;�;;�e��J���� �����. Organs have 

I M P R OVE M ENTS During the year lust closed this Company have Introduced Improvements of . , .  greater value than in any similar period since the introduction of the American Organ by them, twenty years since. 
E L E G A N T STY L E S are now received from their factories daily, surp .... sing in capacity and excellence 

anything which has before been produced, and certainly worthy to be ranked with the VERY FINEST MUSICAL INSTRUMENTS IN THE WORLD. They are in cases of solid BIJ AOK WALNUT, MAHOGANY, ASH, EBONIZED, ETC., at net cash priCes, $�40. $330, $360, $390, S4!SfI, $570, $840, and $9110. 

P O P  U LA R STY L E S including also the most valuable of the recent improvement�. and adapted to all 
$7Z, $84, $90, $93, $99, '$n:�: 1$ul'8& ��dJ'r(m�e.;,!:'l��� and elegant cases, are at $Z�, $30. $57, $66, 

EASY PAYM ENTSI fo�
e
:� 

g��:�� are sold for cash or easy payments, or will be rented until rent pays 

A N EW ILLUSTRAT E D  CATA LOG UE,  �'i'l:
t
l�

u
&'k�

u
Wu1fb'i't��gs'�lAilJ�

s
g�

ti
8ftNg:� with net PRICE LISTS' and OIRCULA RE, will be sent free to any one desiring them. Oertainly no O'/Ie 8hou/il bwy or 

rent a1lil/ IYf'gan WIthout oovimg 8eo/' these circulars, whilch contailn much use!u! information about IYf'gans. 
M ASON & H A M L I N  O R C A N  A N D  P I A N O  CO. , 

154 Tremont Street, BOSTON ; 46 East 14th Street (Union Square), NEW YORK ; 149 Wabash Avenue, CmCAGO. 
THE S'l'RONG
est, most com .. 
plete,and reliable 
of En ines and 
Boilers. Special 
Sizes, 4 to 40 H. P. �;�'i�,:'� :,m� 
Rock Drills , Wa
ter Motors, and 
machinery gen
eral ly. Geo. W. 
TitIt, Sons & Co., 
BUlIalo, N. Y. 

E'II'ID,rr-' DlID)I'/i'JIi/fTllEANO CLAY RETO RTS Al L SHAPES. 
Ij" �111E:., lQ;�']j\\!;IJ". ;; B O RGNER & O'BRIEN .::::: 

23 !U! S T ,  AB O V E  R AG E  P H I LAD,E LP H I A .  

ICE MAKING MACHINES, 
COLD AIR MACHINES, 

F o r  B rewers, P o r k  Packers. C o l d  Stor
age W a re h o u ses, H os p i t a l s ,  etc. 

Send for ILLUSTltATED AND DESCRIPTIVE CIRCULARS. 
PICTET A R'l'IFIC I A I, ICE CO. (l.imited), 

14Z Greenwich Street, 
P. O. Box 3083. New York City, N. Y. .�DYJ{E'S BEARD ELIXmifi 

' er .tar on:ea lu::rllrlant Mwotache, Whig.. ' • .. r.o' Ol'bairOQ

.

baldhead9 In 20 to _ � �  
so day.. Both young and old 8Ul'� , ""'� 

\ . "" �,::rbo�ill p;:e�l"!aro�= � -1;10 • rICe per ack!,S8 with d,rections sealed and pOlltpa..d?;5 !lentil, <l 1;;'r __ . fiampeor slb«. A. .L.  SlIITH 81; Co., Sole Agt'8, �alatlne, UJ. 
Cli! 3 0  P I Ut WEER can be made In any locality. 
iP' SomethinlL entlrelr new for agents. $5 outfit 
free. G. W. INGltAHA11'l & VO., .Boston, Mass • 

$ S S " week in yonr own town. Terms and $5 outfit 
free. Address H. HALLETT & Co., Port land, Me. 

@\� CARY &, M O [N' liD). 
,sTEEL WIRE O f�D£SCR\PTION �l)cy -'U 
234- W. 29. ST. EVERY &STEELSPRINGs. NEWYORK CITY 

Your Own Cards, Labels, ete. Press $3. 
Larger Size $8. 18 other sizes For business, pleas-

ure, old, or young. Everything easy by printed instructions. Send two 
stamps for Catalogue of Presses, 
TYPe, Cards, etc., to the factory. 

�Kelsey & Co., Meriden, Conn. 

MAN UFACTURERS O F  

WIRE ROPE, BRIDGE CABLES, SHIP RIGGING ,  
Tramway Ropes, Champion Barbed Wire, etc. 

Oftice and Works I � Sendfor l Oftice aud Warehouse I 
WILKESBAIlBE, P!. 5 pri� IIst. � S" LIBERTY ST., JEW YORK. 

Steam Fitters' & Plumbers' Supplies. 
STURTEVANT'S F A N  BLOWERS. 

JOHN S. URQUHART. Successor to 
AJ,BERT BRIDGES, 46 Cortland Street, New York. 

The fact that this sbafting has i5 per c�nt. greater 
�iI,'le���u:e���'d���r;,!�gu!gt��;'t�� J��t

g
:c���::'i��l. 

We are also the solemannfacturers of the CEL"BRA'l'''D 
COLLINS' P A 1'.COUPLING

iI 
and furnish Pulleys, Hangers. 

:��ii�;t\�� 'fo0st approve 'b��S �i
£'l �1M'L�\1"s� on 

�����i!�:�U��';,1'§�:.�'61tJ�����ita. !IT Stocks of this shafting in store and for sale by 
FULLER, DANA & FITZ, Boston, Mass. 

Geo. Place Machinery Agency. 121 Chambers St., N. Y. 

P o  ... ;rOT'-r-v,m 
IRON REVOLVERS, PERFECTLY BALANCED, 

.Has Fewer Parts than any other Blower. 
P. H .  & F. M .  R O OTS, Man ufacturers, 

CO N N ERSV I LLE,  I ND. 
S.  S. TOWNSEND, Gen. Agt . , 6  Cortland St. ,8 D e y  St.,' 
COOKE & C O . ,  Selling Agts . ,  6 Cortland Street, 
JAB. BEGGS & C O . ,  Selling Agts. 8 Dey Street, 

:LVE'VV YO:El.�. 
SEND FOR PRICED CATALOGUE. 

ROO FINC.  
�'or steep or fiat roofs. Applied by ordinary workmen 
at one-third the cost of tin. Circulars and samples free. 
Agents Wanted. T. NEW. 32 John Street, New York. 

W E mannfacture special 
fl
OodS in light Hardware 

by 
G'��

t
ii�� 'fl�

u
lms, kI'I�J��', Conn. 

.1. SW���OER��:ND .1. 
• PEN NSYLVANIA • 

Pronouncing THE LANCASTER WATCH 
MANF'O BY LANOASTER WATCH 00., LANOASTER, PA., 

" TH E  BEST WATCH 
MADE I N  A M E R I CA." 

SEND fOR CIRCULAR. 

S U P P L E E  
E N C I N E . 

Improved plain Slide Valve. 
Simple in construction, dura,.. 
ble and economical. Manufactured b� 
Supplee �ten 'n Eugine Co., 

Columbia, Pa. 

47 Instrumental Gems t������:t�:: 
__ �""';;';;��;;;;';�""�;;;;�ttons where they 
are npt known, we will send b� mail, postpaid, upon receipt ot �i.:l!, �������� S�f\V!lt:�::'I!;ik��e.8t G!J':.;�� 
Schottisches, Transcriptions, etc., etc. They 

::a�����r!�t 1u'::cni�e3A �:!:s :!':�c� ; ::��t p�� 
the above 4:'7 'pieces would cost 81'7. The high cost ot 
MUsic is due to the few pieces sold and the large discount mad. 
to dealers. This opportunity wt1l not; occur agam. H . ... 
Jonew & Co., Dox 8630, Do.ton. Man. 

THE PARA:�� �C�OOL DESI( 
GARRETSON'S EXTENSION 
- . TABLE SLlDE -� 

M A N r:" O B Y  
B U F FALO l'IARDWARE 

SWAN ST. BUFFALO N.Y . . I LLUS1"D EDll0RIAL SEPT.11 1881 

��1tr��Nb S E N D  F O R  N EW CI  R C U L A R  clTCHBURG  ACOUST I C  TEL Co F I TC H B U R G M A S S  ._\L � M CrA e " < "! I, I .  �£PHQ:""-I � -� 1 '"  

THE BIGGEST THING OUT n�u:;:tt��!,�k (new) E. NASON & CO., UI Nassau St., New York $ 7 7 7 a Year and expenses to agents. Onttlt free. 
Address P. O. VICKERY, Angnsta, Me. 

$72 A WEEK. $12 a dayat home easilymade. Costly 
outfit free. Address TRUE & Co., Angusta. Me. 

1 5  000 CAR P E NTERS ��! ¥�I�'?¥� 
, 1IIe all kinds of saws. so theyw!Jl cut bet

ter than ever. Price $Z.511. Circulars and prices to 
agents. Address E. ROTH & BRO., New Oxford, Pa. 

$5 th'$20 per day a t  home. Samples worth $5free. 

N EW YORK B E L  T I N C  .A N D  P AC K I N C  C O M P'Y.  IJ Address STINSON & Co" Portland, Me . 

The Oldest and Largeot Manufacturers of the Origi u al 

S O L X· :O  ' V U L O ..A.. N" I T E  
E M E R Y  W H E E L S .  

_" \I oth .. ,· ki 'nds Imitati ou. and Inferior. Our name is stamped in full upOn .all our 
standard BEld1�!" I:E\\�KPo'liird..rut¥iNG AND PA C RING CO. 

Em"- Wlleel. JOHN H. CHEj!jVElt, Tl·eas. 29 PARR RO.W. NEW YORK. -" 8 :1E?' E O X .A. :J:.o  N C) 'Z' X O E .  . 
Omn!, to the recent !'reat flre .1n the " World'" BuUdinlt, oui' oftiee hall been removed aa above. 

FOR SALE.-A Great Bar2'ain. ·  
Patent Right of Safety Extinguisher Lamp. Will super
sede all other Lamps when Introduced. Address J. J. HENTZ, tOIl South Cllarles St" B(Iltlmo�, Md, 
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��hltfti�tmt�ts. 
Inside P�ge, eactl insertion - .. ..  1.1> cents a line". 
Rack Paste, each inset'lion - .. - '$1 .00 a line. 

(Ab'Out eight words to a line,) 
l!Jngrap,ings may li�d advertisements at tke same rate � ,me, lYy mea8'lllrement, as tke letter press, Advertisements must be, received at publication Office as early o,p T !tursday m()/"ning to appear in next issue, 

D iamonds '� Carbon 
For all kinds of Mechanical Purposes, 

Carbon for Mining Drills 
A SPECIALTY. 

Best quality at the lowest 
price. 

The Oldest Established 
House in the u. s. 
J. DICKINSON, 

6'/; :�U''!y'b�fl:eet, 

JUST PUBLISHED. 

Interiors and Interior Details .  

ESTABLISHED lSU. 
J oi C. TODD & . S I M O N T O N ,  

��g.l�t�Jpe��. !n9�g m!e�l!I�ln§Ii�:' 
�nib�n"ig.aglri� �:n�'i:�f�:,'i�v�=,la';,'fri'r!rteo"f' gine and Force Pump 

The New Baxter Patent Portable Steam Engine .  
1'h�se engines are aqmirahly adapted to all kinds of light pow�r for driving prmtlng press.es, pumpIng water, sawing WOOd, grinding co�e, gmning cotton, 

�g11o��\'�'!:' p�L:�lcultural and mechauical purposes, and are furnished at the 

1 Horse Power, $150 I. lYz Horse Power, $190 
2 Horse Power, 245 2Yz Horse Power, 275 
3 Horse Power, 290 4 Horse Power, 350 

Send fQr descriptive Circular. Address 

J .  C. TODD &. S I M O N TO N ,  Paterson, N .  J . ,  
Or N o .  1 0  Barel'ay St. , N ew York. 

I R I D I U M :  
THE HARDEST UETAL :KNOWN. 

62 Large Quarto PTates
li

shOw!ng Interiors of dwelllngs Iridi um I s  not attacke d by aci ds or Ik lies 
and stores ; together wit speciaT designs for Low Cost, n ot oxi dized in the air ; aud is almost ' i�fu�ible! Medium, aud Elaborate Wood Mantels, Sideboard,'!, Fur- I ts bardness ·exceeds that of the rnby, being next 
niture, WoOd Ceilings, Doors, Door and Window Trims, to the .Unmond. With these valuable properties, 
Wainscots, Bank, Office, and Store Fittings. With an Iridium is destined to supply many wants. It is now 
Introduction. Description of 'plates. and Notes on Wood being used for Benri lllls of Fhuo �cJt-les and Bal
Finish. <?De large quarto volume, handsomely bound in nnces ; J e\',rel s of Watches. Clocks, and Compasses 1 
cloth ; prIce, postpaid, $7.50. �tyluses, Drawing Pens j Dental Tools ; Saws for Hara 

V d ·'  p .  Rubber. Pearl, Bone. etc ; Jewelry ; Blowpipe Tips ; 
nO ern House ainting.  Negative Electrodes for Electric Lights ; Contact Points 

IDustrated by twenty colored Lithographic Plates , ex- i �Wv;r,,�����
. 
�fg:ruments ; Alloys of Platinum, Gold, 

hlbit!ng the use of color In the Exterior and Interior Manufactured under John RQlland's PrQcess (Pat. House Painting, Mid embracing examples of simple and May 10, 1881) only by 
����,:t�;.�� �u.,ftI��: f:ndJ'�o�& Pgb��OI!i:'SCl��� 'l'HE AMERICAN IRIDIUM CO., 
price, posLpald, $5.00, s. E. Corner Pearl and Plum Sts. Cincinnati Ohio. 

C irf)nlars on A pplicati on. ' , 
W. T, aOM8TOOK, 6 Astor Place, N. Y. 

R. LOW, SON & HAYDON'S 
TO ILET SOAPS 

Leave no unpleasant odor on the hands; 
The popular kinds are 

ELDER FLOWER, IN � LB. BARS, 

OLD BROWN WINDSOR, IN P AGKETS 
Triple HandkerclIief Extracts, 

Royal Windsor Toilet Water, 
Eau de Cologne, 

Violet · Nursery Powder, 
Rose Leaf Powder. 

Acknowledged tQ be the best ana most satis
factorY Toilet 'Articles in the world. 

FO R SALE E V E R Y W H E R E .  

" BUCKEYE " 
LAWN MOWER ,  The II-'lhtest and easiest running MOW1L'R ever made. 

STRICTLY FIRST CLASS, 
M A S T ,  F O O �  & C O . ,  

Sprinll'field, Ohio. Send for catalogue. 

ON 30 DAYS' TRIAL ! 
We win Send on 30 Days' Trial 

Dr. Dye's Electro-Voltaic Belts , Suspensories,  
And other Elecll'ical AJ)j)liances TO IlIEN 
suffering from Nervoll� D ebility, Lost Vitnli tl', r1"sO 'fo�edjZle;�Js���ffin, HJi�!�!\yS��? 1��g:"O::d 
K i lluey Troubles, and InRUY other diseases, 
Illustrated pamphlet free. Address 

VOLTAIC UELT ·CO" Mnrshall, Mich. 

WATCHMAKERS. 
Before buying latbes, see the .. Whitcomb;' made by 
AMERICAN W Al'CH TOOL CO .• Waltham, Mass. 

WH. A. HARRIS. 
PROVI DENCE, R. I. (PA RK STREET), 

Six minutes walk West from station . 
. Original and Only bnilder of the HARIHS-CORLISS ENGINE With Harris' l>atented Improvements, from 10 to 1.000 H. P. 

ou:a 10-H:o:aa:m Stevens' Roller Mills 
Spark-Arresting Thrashing Engine FOR , 

has cut 10,000 feet pine lumber in ten hours. GRADUAL REDUCTION . OF GRAIN. 
Will burn wood six feet long, coal, straw, and corn stalks. Manufactured exclusively by 

Send for Price List and Catalogue "A" 2. 'l'HE JOHN 'I'. N OYE lUFG. CO" Buffalo N Y 
Box 1207. B. W. PAYNE & SONS, Cornlng, N.  Y. ' • •  

ASBESTOS, ClHLORIDE OF CALcnm, 
Sulphide of Antimony, Manganese, 

C H R O M E  O R E ,  P L U M B A C O  
Ground Quercitron Bark, and Minerals 

generally. for sale by 
CHARLES L� OUDESLUYS &, SON, 

'1HExchange Plae,", Baltimore, Md. 

WATER ELEVATOR, OR STEHI JET PUDIP. 
For Pumping Hot, Cold, or Dirty 
Water, Lye, Tan Liquor. ACids, Slops, etc., this Pump is durab!e, I 
r::C���e��oW��C� )t:������n� 'I 
tb�r�8� �¥mKi�.se\�hga:;\; "It� 
���';:e� 2��u�1�rUN',p Jiri��S �1� ! 

Cheap·est reliable Steam F'fre Pump m'!-de. what purpose wanted, and write for 
pnces, etc. ' 

VA N D UZEN & '1'I FT, Cincinnati, O. 

TH E STEARN S MAN UFACTU R I N G  CO. ,  
ERIE, PENNS Y L V A N lA, make a specialty of Improved 

SAW MILL MA CHINERY. Designed � I
i
ts construction for producinl!' linnber economically and 

rapid y. Plans and estimates for Mills of any capacity 
furniBihed on request. Also build 

ENGINES, BOILERS, A N D  IlIA CHINERY IN GENERA L .  

" LA FARHE " 1>()RTI,AND CEnEN'I'. 
" JHJRlI A  Ill " Enll'li�h POH!J'I,AND (!ElUENT. 
" K EENE " CEltlENT (Coarse 'lnd Superfine). 

These celebrated makes of i�ported cements for sale 
by JAMES BRAND, 85 Beekman St., New York, 

WITHERBY, RUGG & RICH A RDSON, Manufactu,rers 
of Patent Wood Working Machinery of every descrip� 
tion. ll'acllities unsurpassed. Shop formerly occupied 
by R. Ba l l & Co . . Worcester, Ma.�. Send for Catalogue. 

Establ'd E A C L E  A N V I L S . 1 843.  
Solid (!A ST STEEL Face and Horn. Are Fully War
ranted. Retail Price, 10 cts, per lb . 
�������� 

RIABLECUT OFF ENG ' NE . 2 5 TO 50 % 
SAVED IN FUEL'sIMPLE I N D EV ICE 
ECONOMICAL DURABLE MANFGTD BY 

, BALL EN G I N E  CO, ER I E PA.�- -
M AC HI N I STS '  TOOLS .  

NEW AND IMPRQVED PATTERNS. 
Send for new ttlustrated catalogue. . .  , 

Lathes, Planers , Drills, &0. 
N E W  HAVEN ilIA N V FAC'.'VKING GO., New H aven, Conn. 
---, .----. --��-�-���-

COLUMBIA BICYCLE 
Is what every boy · wants and 
what ·every--man ought to- have. Send 3c. stamp fQr illustrated 
catalogue, with price lists and full 
information. 

T H E  POPE M 'PG CO . ,  
1)97 Washington St., Boston, Mass. 

FOR INFORMATION CONCERNING 
Holly Water Works, 

FQR 
CITIES, VIL I,A G E!'I, !'IlJBURBAN TO WNS. 

I!'ACTORIES, ETC" 
Apply to the 

HO LLY M FG . CO . ,  LOC K P O RT, N .Y. 
0., C. G .  HILDRETH Sec'y, 111'1 Broa(lway, New York City. 

Leffe l Water Wheels, 
With recent improvements. 

Prices Greatly Reduced. 
8000 ill successful operation. 

FmE UEW FAMPll:LE'r rOll lS79 
Sent free to those 

James Leffel k Co , . Springfield, O.  
110 Liberty St. , N, Y. City. 

PYl"ometel"s. ���n��a�in§last Pipes. 
Boiler Flues, Superheated Steam, Oll Stills, etc. 

HENRY W. BULKLEY, Sole Manufactnrer, 
· 149 Broadway, New York. 

Ste e l Cast i ngs 
From '" to 15,000 ,b, weight, trne to patte,::�. of uue�ualed strepgth, toughness, and durability. 20,1f<!U Crank I5hafts 
and 1&,000 Gear Wheels of this,steel now running prove 
Its superiority over other Steel '0�sting8. Send for 
circular and price list, . 

[MAY 6, 188'2. 

A N E W  LIFTING A N D  NON. 
LIF'J'ING,INJECTOR. 

Best Boiler Feeders in the 
World. 

FRIED!Ul:NN'S 
PATENT 

EJECTORS, 
OR 

WATER 
EL�VATORS, 
w!?�rCa"n".iztq"Jid. 
Patent Oilers and 

Lubricators, etc. 
N Dthan & Dreyfus, Pat'ees and M 'f'rs, 
92 and 94 Liberty ��':Jio:l\fu13��: 

KORTIN G  UNIVERSAL INJECTOR ..... D O U B L. e:: T U B E "''''' 
F O R  B O I L E R  F E E D I N G  QP el'cde c) �'1 one ,1/;andfe 

W I L L  L I F T  H O T  WAT E R  
. WORKING GUARANTEED 

_ - ¢enc) fa,- C-wouCcu- _ "-"" O F F  E S  · A N D  WA R E R O O M S � :����N"21i ari����: :�S'll �:lri:��,K �!g �I:�����;, 
HARTFORD 

STE A M  B O I L E R  
Inspeotion & Insurance 

C O M PAN Y . 
W. B. FRAN I( MN .V .  P res' t .  J. ftJ. A J,IJEN .  Pm't,  

J .  n .  P I E RCE .  S e e' y .  

PlY.JOHNS' 
TA11:11':II& 

L I Q U I D  P A I N TS 
A �BE�TOS R OOFING. 

Asr:ir��;�':�OlJ'�lk (�(�VJi�INGS, 
A !O; IH ;�'I'OS S'l'EA lU PACRING, 

ASBESTOS WICK PA C K [NG A SBESTOS FI,A ,)' P \ {!Kn�G, 
A sr:Ug�(jl''l�l'�:ll�'l� ' 

ASHES'I'OS SHEA'I'lUNGS, 
COA TINGS, CEMENTS, Etc. 

Descriptive price lists and samples sent free. 

H .  W. J O H N S  M ' F' C  CO . ,  
87 M a i den Lane, New York. I'iK1NS PATENTVALVEi 

THE STANDARD MAN U FACTU F'i E D  O F'  
BE ST STE.A:MME TAL .  

_ . JENKIN. BRos;".HIHN S' ... >" . 

ERICSSON'S 
Now Caloric PnIDnill[ Ell[illO 

FQR 
DWELLINGS AN]) CO UNTRY SEA TS. 

Simplest cl1eapest, and most economical pumping engine 
for domestIC purposes. Any servant girl can operate. 
Absolutely safe, Send for circulars and price lists. 

DELAMATER IRON WORKS 
c, H. DELAMATER & CO., Proprietors, 

No. 10 Cortlandt Street, New York , N. Yo 

Hard Rubber 
Goods of every character, Sheet, Rods, and Tubing. 
THE RUHBElt GO iW,ll A N /) JEWELRY CO., 

33 Mercer St., N e ,'; ' ork. 

NAG-LE, 
E R I E ,  PA.,  

Manufactu'l'c'I' 01 
Portable, Stationary, 

AND 
A gricultural 

EN'G:J:N'ES. 

B.U'PTUBE (!HESTER S'J'EET, CA STIN G S .  CO., ' 
407 Library St" Philadelphia, Pa. 

cured wlthc:mt au ,operation or the Injury trusses Inflict by Dr. J. A. SHERMAN'S method, Offioe 251 Broadway ·New,.YQ)'k. , I!is bOOk, With .Phot,ographic likenesses 
'Of blRl cases, before and li!ter cure, mailed for lOco 
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