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THE THERMOPHOTE, OR SELF-REGISTERING I To register these movements the axis of the ther-
. 

PHOTOMETER. mometer bears a quadrant. A ribbon working over 
The apparatus illustrated in the cut accompanying this quadrant carries it needle contained in a socket. 

this article has recently been iuvented' by Dr. T. As the hammer alluded to above falls, it strikes the 
O'Conor Sloane, of this city. It is founded on t.he theo- head of this needle, cansing its point to perforate the 
retical identity of radiant heat and light. By a long card. 'rhen the needle is immediately withdrawn by 
series of experiments it was found that the heat radi- the action of a spring in its socket. As the position of 
ated by a gas flame varied in proportion to t.he iIlumin- the needle with reference to its distance from the cen
ating power. Thus a differential thermometer properly, tel' of the disk is, so is the candle power. Circles are 
arranged and adjusted was found to be a reliable drawn on the card corresponding to different candle 
instrument for Indicating the candle power emitted by powers: As the card rotates once in twenty·four hours, 
a gas flame. twenty-four radii are drawn, one for each hourly divi -

This much being determined, the next step was to ar- sion. .Thus the card, when removed at the end of the 
range for the production of a fllWle consuming a defin- day, shows this candle power for all times of the day, 
ite and regulated amount of gas. This was secured by by the positioIl,� of the series of punctures produced by 
the peculiar form of gas meter and regulator shown in the needle'. 

" 

the cut. To t.he back of a gas meter is attached It cyl- In experiinents made by t.he American Meter Co. , of 
indrical case communicating with its interior, and con- this'city, the instrument was found wonderfully exact. 
taining a float. The case is so connected that the water ,The bar photometer, though the standard now, and 
contained within it stands 
at the level of the water 
inside the drum of the me
ter. As the water within 
the drum falls, carrying 
with it the float, a valve is ' 
closed cutting off the gas, 
If the water rises, the valve, 
by the opposite action, is 
opened. 

To the drum shaft an 
escapement is g e a r e  d, 
working a heavy pendu
lum. Ifthe drum tends to 
go faster than permit.ted 
by the pendulum, the level 
of the. water inside the 
drum falls and shuts off 
gas. If it goes slower, the 
water rises,' and the re
verse action raises the float, 
opens the valve, and ad
mits more gas. Thus by 
the application of the 
world's time measurer, the 
pendulum, the .meter is 
made to run at an invari
able rate of speed, and 
with an almost unvarying 
water level inside the drum. 
The gearing thus kept in 
rotation is made to perform 
two additional services. It 
rotates a disk of paper, 
seen on the top of the me
ter, once every twenty-four 
hours. It also by a cam 
motion raises the hammer, 
seen extending from the 
bottom to a point above 
the meter case, every few 
minutes, letting it sud
denly fall as drawn toward 
the p a p  e l' d is k by a 
spring. 
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destined to remain such, is not SCi��tjfically accurate. 
The different colors of the lights, candles,coal gas, and 
water gas, that are compared, make its r�dings some
what uncertain. Manipulation, too, may

-
cau� consider

able errors. Thus it is on record that Dr. Letheby, in 
his day one of the highest authorities on gas testing, 
photometered gas at 17 '36 candles which Dr. Hofmll(nn 
testified was of only 14'63 candle power. The record is 
contained in evidence given on the Birmingham and 
District Gas Consumers' Bill before the Lords' Com
mittee, March, 1864, in England. Dr. Letheby, it is 
said, had been using the same system for ten years. 

To-day it is better. Gas on the whole is accurately 
examined. ·But in the thermophote is presented an in
strument void of personal error; It creates a standard 
for itself, and in the case of very white gases, such as 
water gas, it is questionable if itl-' readings are not more 
reliable than those of the ..Bunsen photometer. To 
carry its accuracy a degree farther, an alum or water 

cell may be placed between 
the flame and the thermo
meter bulb. For practical 
work this was felt to be a 
needless complication. 

The use of such an in
strument at the gas works 
enables the engineer to 
know whether his men are 
doing their duty, whether 
the exhauster is run pro
perly, etc. At the office of 
the company, within the 
district, it gives the con
sumer the best guarantee 
that his interest,il are being 
looked after, ana that the' 
gas 'is photoruetered not 
only by day, 'but by night, 
during the hours of con
sumption. 

BorIng' 'Cor 011 In Penn
lIylvanla. 

Enthusiastic oil operat
ors are still ,boring aw�y 
through - g r  a n  i t e near 
Pakesburg, Chester Coun
ty, in search of oil. It is 
innocently stated that it 
will be "some time yet be
fore they reach the depth 
for oil." According to a 
contemporary' from that 
region, the borers have evi
dently taken no account 
of geological I e v e  I s, , or· 
.. horizons, -, but measure 
from the surface of the 
ground, whatever it may 
be. But, according ,to geo
logists, they started their 
drills below the surface for 
oil, and are simply going 
farther and farther away 
from it with every advance 
of their drills. 'rhey will 
probably end with a suf
ficient object lesson in geo
logy to give them a little 
more faith in a very well 
�stablished science, and 
considerably less faith in 
the "surface indications" 
so dear to the practical 
miner-dear alike to his 
heart and to his pocket. 

__ •• �i._i __ 

The differential thermo
meter is a t w o-b u I b e d  
curved tube hermetically 
sealed, and containing a 
few inches of mercury. It 
is balanced on knife edges. 
One of the bulbs is black
ened on its posterior sur
face, and occupies a'posi
tion about one inch from 
the chimney of the Argand 
burner. If the mercury 
runs out toward the end, 
as the air in the blackened 
bulb expands under the 
ihfluence of heat, the tube 
balances • downward. 'If 
the heat is less, and the 
mercury runs back toward 
t.he center, the tube rises 
upward. The first of these 
effects corresponds in a 
general way to richer gas, 
the second to pourer gas. THE THERJlOPHOTE, - OR SELF-REGISTERING lHOTO:Ml!Tl:R� 

F. A. GOWER lately read 
,a pa.per before the Royal 
Unit.ed Service Institution 
on a" System of Air Torpe
does. " The author pro
posed to launch agaipst an 
approaching army aero
stats carrying 100 pound 
shells of gun cotton� which 
would explode at a given 
time. 
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Ititutifit �mtritau. [J UNE 27, 1885. 
ARRIVAL OF THE STATUE OF LIBERTY. dotting the map to the east of the CWnese coast, that 

The French man-of-war Isere, bringing the famous she contains, nevertheless, about 37,000,000 people, 
gift of the French people to America, Bartholdi's Statue scattered over the fopr principal islands-Hondo, Kiu
of Liberty, came to anchor in the Horseshoe, off Sandy shiu, Shikoku, and Yesso-and the hundred and seven 
Hook, early on the morning of the 17th. The weather smaller ones. 
was so foggy that she was not recognized until after Agriculture," a root of the C',()untry," as they oo;ll 
crossing the bar, when she displayed her private signal, it, is much esteemed in Japan, and claims the serv'iees 
and the welcome news that the Isere had arrived was of two-thirds of her popUlation. But the account of 
immediately telegraphed to the city. its condition and progress reads rather strangely to an 

General Stone, under whose direction the pedestal on American, accustomed as he is to thousand-acre grain 
Bedloe's Island is being constructed, was on his way fields and elaborate labor-saving machinery. As the 
to the works when the news came. He at once tele- entire empire contains but a little over 11,000,000 acres 
graphed an enthusiastic welcome to Captain De Saune, of arable land, and as it is self-food-producing, it will 
commander of the Isere, and prepared to visit the ves- easily be understood that very careful husbandry is re
sel. He was accompanied by President Sanger, of the quired to support three people from the produce of one 

One copy, one year. postage included . . .. . . . . . .. .... . . . . .. . . . .. ..... . . . . $3 �o Board of Aldermen, and Louis de Bebian, the agent of acre; it is a problem we should hardly like to undertake 
One copy, six months, postage included . . . .. . . . .. . .. . . ... . . . . . . . . .... . . .  1 60 the French line of steamers. 'rhe William Fletcher took in America. In consequence of these conditions, and 

C1ubs.-0ne extra copy of THE SCIENTIFIC AMRRICAN will be supplied the party down the bay, and was soon alongside of the the very cheap labor, the culture is nearly all by hand, 
gratis for eVery club of live subscribers at $H.20 each; additional copies at. Isere. Headed by General Stone they went on board, an enlarged system of gardening, in which different 
same proprrrlionate rate. Postage prepaid. and were given a cordial reception by Captain De crops are sown in alternate rows, so that while one is 

Remit by postal order. Address Saune. The Isere, a bark-rigged vessel of 1,000 tons, being harvested, another is maturing. Even wheat is 
MUNN & co., 361 Broadway, corner of Franklin Street, New York. 
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had encountered heavy seas and rough weather during treated in this way, and grows alongside of the l'Ipland 
the first part of her voyage. Counting the two days rice. The culture of tea and silk, requiring such con
spent in coaling at Fayal, in the Azores, she had been stant care and so many h<tnds, gives employment to 

is a distinct paper from the SCIENTIFIC AMERICAN. TIlE SUPPLEMENT 27 days in making the passage. Captain De Saune large numbers of women and children. With so many 
is issued weekly. Every number contains It: octavo pages. uniform in size presented General Stope with the official transfer of mouths to feed, and so little land, comparatively, to 
with SCIENTIFIC AMERICAN. Terms of fl;ubscription for SUPPLEMENT, 
$5.00 a year, postage paid, to subscribers. S!n�le copies, 10 cents. Sold by 
all newsdealers throughout the country. 

the statue from the French Committee to the Ameri- feed them from, but a small area can be afforded for 
can. It is handsomely engrossed on parchment, and live stock. In the entire empire, the horses and cattle 
bears the seal of the French Republic. It is decorated together, according to the statement of the Commis
with a picture of the statue and pedestal; and, very ap- sioners, number less than 3,000, 000, while sheep, which 

Combined Rutes.-The SCIENTIFIC AMERICAN and SUPPI,EMENT 
will be sent for one year, postage free, on receipt of seven dollars. Both propriately, with the heads of Washington and Lafay- were only introduced ten years ago by the government, 

ette. Later in the day, Captain Selfridge, of the U. S. still count only a few thousand. Poultry, indeed, may 
man-of-war Omaha, delegated a lieutenant to present be said to be the ouly abundant animals, and are found 

papers to one address or different addref\ses as deHired. 
The safest way to remit is by draft, postal order, or registered letter. 

Addre"s MUNN & co., 361 Broadway, corner of Franklin Street,New York. his compliments to the French commander, and sug- on every farm. 

Scientific AlDerican Export Edition. 

gest that Gravesend Bay would afford a safer anchor- Japan has borrowed much from China, and notably 
age than the Horseshoe. The Isere accordingly changed from Corea, sharing with her that excessive love for 
her position during the afternoon. landscape gardening and horticulture, so that every 

The SCIENTIFIC AMERICAN Export Edition is a large and splendid perl- Admiral Lacombe, with the French flagship La Flore, house, no matter how small, has something of a garden, 
()(Ucal, issued once a month. Each number contains about one hundred 

which had been in waiting at Newport, joined the with its miniature roads, ponds, and fantastic rock larlle quarto pages, profusely illustrated, embracing: (1.) Most of the plates 

and pages of the four preceding weekly issues of the SCIENTIFIC AMERI- Isere on the following morning. During the succeed- work. 
CAN. with its splendid engravings and valuable information; (2.) Com- ing day many informal visits were paid to the French Considerable attention has also, of necessity, been de
mercial, trade, and manufacturing announcements of leading houses. officers of both vessels, Commander Chandler and his voted to forestry, for, with very few exceptions, the 
Terms for Export Edition, $5.00 a year, sent prepaid to any part of the staff of the Brooklyn Navy Yard being among the num- houses are all built of timber, and wood is the general 
wor.d. Single copies, 50 cents. lIT Manufacturers and others who desire bel'. The official welcome did not occur until the 19th. fuel. So long ago as the ninth century forest laws were 
to secure foreign trade may have large and handsomely displayed ao- The Reception Committee, ilomposed of the Mayor, AI- in existence, and for the last three or four hnndred 
nouncements published In this edition at a very moderate cost. dermen, Americau Committee, and Committee of the years have been quite strictly enforced in several of 

The SCIENTIFIC AMERICAN Export Edition has a large guaranteeAr- Chamber of Finance, on board the new ferry boat At- the provinces. 
cul"tion In all commercial places throughout the world. Address MUNN Ian tic, left the pier at nine o'clock, and proceeded down The industries represented at the Exposition are 
& CO., 361 Broadway, corner of Franklin Street, New York . .  
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the harbor to Gravesend Bay. They were received on chiefly in artistic lines. For many years the Peculi:l,r 
board the Isere by Captain De Sauhe, to whom they merits of Japanese art have been very generally recog
delivered their message of welcome and tendered the nized, and the chef d'(Euvl'e of many a choice collection 
hospitality of the city. The Committee then returned has corne from the skilled and painstaking hands of a 
to their own steamer, and too� their place in the naval Japanese workman. We have undergone in this coun
procession .then forming. This was headed by Com- try what we have denominated as the Japanese 
modore Chandler in the flagship Dispatch. He was "craze;" and though so many of our imitators have re
followed by the Powhatan and the Omaha. The French produced only the grotesque iu that characteristic art, 
flagship La Flore carne next, thundering a continuous and have utterly lost its real beauties, the movement, 
salute in answer to the surrounding forts. Immedi- as a whole, has been a benefit, for of all schools there 
ately in her rear came the object of all this demonstra- is probably none truer and more realistic than the 
tion, the Isere and her precious burden. The Atlantic Japanese. As a nation, these quiet, almond-eyed peo
and a numerous retinue of gayly decorated craft com- pIe are both artists and workmen. 'rhey seem endowed 
pleted the procession. At Bedloe's Island the French by nature with an artistic temperament, and to com
officers and the Pedestal Committee landed and in- bine with a strong love for the beautiful the nice eye 
spected the work, while the" Marseillaise" and ., Hail and cunning hand to give their conceptions just rea liz
Columbia" were given by the French choral societies. ation. Their artists possess in a marked degree the 

A reception was then tendered to the French officials power of producing the most realistic atmospheric ef
at the City Hall, followed by a banquet at the fects. of indicating unmistakably the season of the year, 
Chamber of the Board of Aldermen. The statue is the hour of the day, and the state of the weather�a 
packed in the hold of the Isere in pieces ranging in power at once so rare and so essential to good results, 
weight from 150 pounds to 4 tons, each piece being that it is often the main criteriou by which we judge 
well protected in a wooden casing. They will be stored our modern landscape painters. It is the common fault 
in a building erected for the purpose on Bedloe's Island, of chromos that they have no atmosphere. 
where they will be quite safe from too inquisitive The bronze industry in J ap,an is one of very ancient 
visitors. 

' 
origin, and one of prominent rank. A huge statue of 

The magnificent day, the enthusiastic crowds, and Buddha, fifty feet in height, was erectedlin the eighth 
t,he fine display of the tricolor and the stars and stripes century, and since then the course of the art has beeu 
made a pageant which will long be remembered in both continuously progressive. The product is usually de-
the history of New York and of the United States. nominated by its color, or by the maker's name; thus 

.. I • I .. " �, the green bronze is seido, and the black 'udo. In COIll-
�" lAPAN AT THE NEW ORLEANS EXPOSITION. " bination with the castings, the finest effects are pro-Price 10 cents. For sale by all newsdealers. ./ . . . , . . 

PA�1Il 
It IS rather cunous to ��te that of all the cou�trles d�ced by the dehcate repousse work o� t�e precIOUS 

I. CHEMISTRY. -!.iquefaction and Solidification of Formene and of represented at the EXpo'lltIOn, our far Eastern frIends, metals or the copper alloys. In the mlald work, a 
Nitric Oxide. - By K. OLZEWSKI. .. . . . . . . . . . . ... . . . . . ... . ... .. . ..... ... 7001 China and Japan, have presented the most careful cata- great variety of material is brought into requisition by 
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logues of their exhibits. China has evidently thought the workman: iron, copper, gold, silver, brass, pearl, 
that a cotton centeunial meant cotton, and accordingly ivory, all are combined into forms of wonderful beauty. 
has sent nothing else; bllt in its way, it is one of the The Japanese cloisonne has long been celebrated, and 
best things at the Exposition. Japan has read her in- is still much sought after. It may be described as a 
vitation in a somewhat broader sense, and sends a more mosaic of porcelain enamels on a foundation of copper. 
general display. The government is naturally the chief Of late years, a cheaper variety has corne into vogue, 
exhibitor, and has made a prominent feature of the in which the foundation is of pottery, and the 
educational display, which i8 very interesting, and cloisonne effect produced by the copper tracery on the 
shows a decided infusion of Western ideas. It sends, surface, separating the different colored enamels, but, 
in addition, much of interest in the way of agricultural while very popular, it does not of course equal the 
and industrial exhibits. Several private firms are also genuine article. 
well represented, principally in the ceramic and art Pottery is another very ancient art, and one 
metal works department. The Japanese Commission- in which great proficiency has been obtained. The 
ers have issued an admirable catalogue, giving a well product best known in this country is probably 
systematized list of the exhibits, and have also added the "Sometsuki," or porcelain decorated with blue 
mJch interesting information in regard to that but lit- painting undernedh the glaze, the color being ob
tIe known empire. It contains many curious facts and tained from a native cobaltiferous ore, or from a 
much curious English. purer article imported from China. Several localities 

VIT. HYGIENE, ETC.-A Recent Case of Hydatids.-Treatment of It will be a surprise to many who are accustomed to possess old established work!i1, most of them directly 
th" <li"e:l:le.-Cause, etc .. . . .. . . ... _ ..... . . . ... ... . . . . . . .... ... . . ... . . .. 7001. think of Japan as a rather insignificant. group of islands traceable to 'Corean workmen; and their wares have 
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a distinctive character. The Kilga ware is deservedly 
popular, and is characterized by the fine gold orna
mentation on red or black ground, where open fields. 
are left, decorated with flowers, birds, and people. 
The Japanese faience, the Satsuma ware, is another 
favorably known product. 

The paper making industry, introduced from Corea 
in the sixth century, has sent its prodqct in the shape 
Qf screens, panels, fans, parasols, and the like over 
the entire civilized world. ' It is characterized by its 
vivid coloring. 

But of all these decorative industries, the Japanese 
lacquer ware is the most celebrated and the most 
distinllth-ely national, if any distinction can be made 
where all products are so markedly characteristic. Its 
quality and beauty are recognized the world over. 
The lacquer is made from the sap of the Rhus verni
ci/em, a tree cultivated particularly for this produ<r. 
The lacquer urushi, obtained from incisions made in 
the tree, is a dirty gray viscous liquid, which is re
flned by strainIng and decantation. It is a peculiarity 
of the process that it is absolutely necessary for the 
lacquered articles to be dried in a damp atmosphere, 
or they will not possess the req..lisite hardness. The 
Board of Industry have made a large exhibit in this 
department, in view of its distinctively national char
acter. 

The industries of Japan possess 'a particular inter
est to foreigners, on account of the unique materials 
4mrPloyed and the dignity which old age bestows. At 
a time when England as a nation did not exist, when 
the progressive peoples of modern Europe were to the 
polite world as barbarians and strangers, these ancient 
people were patiently at work, by slow degrees per-' 
fecting the details of their art, until now they pro
duce wares without a rival in the markets of the world, 
and to a large extent not capable of imitation else
where. The origin of most of these industries, as has 
been seen, can be traced back to China or to Corea, 
but they have been so modified in the hands of the 
Japanese artisan that they now possess an eminently 
national character. Like the agriculture, the work is 
most entirely by hand. There are but few .workshops 
of any size, most of the manufacturing being done on 
small scale or even in the homes of the workmen. In 
a number of the industries, however, the division of 
labor has been carried out to a large extent. A pe
culiar feature of the social organization of Japanese 

"JD8Dufactures is the descent of a trade from father to son. 
In the crystal factories thits is particularly the case, 
and loen there are doing exactly what their grand
fathers did, only doing it a little better. And it is 
quite possible that their peculiar skill is due in a large 
measure to heredity, each generation making some little 
progress, and transmitting its accumulated acquisi
tions to the next. 

.. ,.,..-
A New Applleatlon oC Eleetrielty. 

A new and interesting application of electricity, in a 
somewhat unexpeded direction, has formed the subject 
of some recent investigations by Mr. Alfred O. Walker, 
of Chester, Eng. 

Our readers may have noticed, the autumn of last 
year, says Enginee1'ing, reports of a lecture read by 
Professor Lodge, of Liverpool, on the subject of 
"Dust." Papers were first read by Professor Lodge* in 
this country, and the subject was afterward more ex
tensively dealt with in a lecture which he delivered at 
Montreal, during the meeting of the British Associa
tion. 

In the course of these lectures the ProfesBOr brought 
before his hearers the curious observations which he 
had made as to the effect of a discharge of high-tension 
electricity from a point, or points, into glass jars or 
other vessels containing dust of any kind in suspension. 
He also made interesting and striking experiments il
lustrating his remarks. Thus if a bell-jar be filled with 
a dense smoke of magnesia, by burning some magnesium 
wire inside it, a very long time elapses before the mag
nesia settles out and leaves the glass clear of smoke. 
But if a metallic point be introduced into the jar, con
nected by a wire to one of the p:>les of a good frictional, 
or induction, electric machine, it is only necessary to 
set the machine. to work, and almost instantly an ex
traordinary effect is observed inside the bell-jar. The 
magnesia smoke commences to whirl about, and then 
forms itself into large flakes and strings, which rapidly 
settl'l on the bottom and sides, leaving the jar p'eJ"fectly 
clear of smoke. What would have taken'several hours to 
settle in the ordinary course, is completely cleared and 
deposited in a few seconds. The same effect is produced if 
the, jar is filled with any kind of smoke, that from thick 
paper, or from a cigar, being acted upon exactly in the 
same manner as the magnesia. Professor Lodge told his 
audience that he and his assistant had made experic 
ments on a very much larger scale than those in the 
glass jars. Rooms had bean filled with dense smoke 
and rapidly cleared in the above manner. 

A report ()f one of these lectures appeared in our con
temporary Nature, and was read by Mr. A. O. Walker. 
'1'bis gE'ntleman is one of the partners in the well 

• See ScDlNTllI'iO AllBBICAl< SUl'l'LBlIIBNT , No. 443. 
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known firm of Walker, Parker & Co., lead smelters and 
manufacturers, and it at once struck him that in these 
observations and experiments of Professor Lodge might 
be contained the means of solving one of the principal 
problems with which a lead smelter has to deal, viz., the 
condensation of the" fume," or volatilized lead, from 
the furnaces. Various forms of apparatus have been 
from time to time proposed as "fume condensers," but 
with little or no success, the best results being so far 
obtained by passing the fumes from the furnaces 
through long fiues and chambers. At the large works 
belonging to Walker, Parker & Co., at Bagillt, in North 
Wales, the flues and chambers have a total length of 
over two miles, and still the condensation and deposi-
tion of the lead fume is far from complete. 

. 

Mr. Walker at once communicated with Professor 
Lodge on the subject, and the matter being considered 
very promising, it was decided at once to try experi
ments on a practical scale. These were carried out by 
Mr. Walker at the works at Bagillt, with the assistance 
of the manager, Mr. W. M. Hutchings. Professor Lodge 
himself gave scientific advice and assistance on .special 
points. The results of the experil:nents, which were 
carried on during many weeks, were extremely satis
factory, and fully bore out Mr. Walker's hopes and ex
pectations. 

By means of large casks a wooden flue was con
structed at right angles to one of the main flues of the 
works, and with a damper on the main flue it was pos
sible to make any required amount of. the fumes from 
a group of furnaces pass into and through the wooden 
experimentalfiue. This latter was provided with glass 
windows placed opposite one another for the purpose 
of observation. It also had dampers by means of 
which it could be filled with the furnace fumes and then 
closed at both ends, so that it formed a chamber repre
sentingthe Professor'lt bell-jars on a very large scale. 

The electric machine employed was on the Voss sys
tem, the glass disk being 18 inches in diameter. It was 
worked in a small shed erected close to the experi
mental flue. One pole of the machine being connected 
with the ground, the other was connected to an ar
rangement of metallic points placed inside the flue, and 
exactly between two of the windows above mentioned. 
A well insulated copper wire led from the pole to the 
top of a stout brass rod, which was fixed in the top of 
the flue, projecting sOme distance above it, and. reach
ing so far into it as was necessary to sustain the dis
charge points in the desired position. This brass rod 
was fixeq. inside a glass tube of considerably larger di
ameter,in order to insulate it where it passed through 
the top of the flue. During the experiments several 
different arrangements of discharge points were. used, 
as, for iI,lstance, It brass ball having spikes projecting 
from it all round, a ring with spikes fixed upon it point
ing in all directions, a cross studded with spikes in a 
similar manner, etc. 

The electric machine, being kept dry and warm in 
the shed, worked in a very satisfactory manner during 
all weathers, giving sparks some 4 in. in length. 

The first experiments tried were upon the lead fume 
in a state of quiet; that is, the flue was filled with fume 
by allowing a strong current of it to pass through from 
the main flue, and then simultaneously closing the in
let and outlet dampers. The fume thus inclosed in the 
chamber, when viewed through the windows, appeared 
as a very dense fog or mist. Left to itself, it took many 
hours to deposit. But as soon as the electric machine 
was set to work, the same action took place as with the 
magnesia in the bell-jar. Through the windows could 
be observed" the same whirling movement around the 
discharge points, and in a few seconds the fog was seen 
changing into little flakes, like snow flakes, which 
rapidly flew to the sides of the chamber, and were there 
deposited, till in an incredibly short time the "fume " 
had entirely disappeared from the atmosphere of the 
chamber, which was as clear as before the fume Wal! 
let into it. 

Further experiments we�e then tried as to the action 
of the electric discharge upon the fume in rapid motion 
as it is in the flues of the works. The damper in the 
main flue being closed, the whole of the pressure 
of the furnace gases was turned through the experi
mentalfiue and aHowed to stream out into the air. 
Then the ele<ltric machine was worked as before. No 
effect could be seen through the windows, because the 
rapid current swept the fume onward too fast to allow 
of any change being observed at that point. But at 
the outlet into the atmosphere, a few seconds after the 
discharge of electricity commencl:'d, the effect was again 
very striking, the issuing fume again changing from 
fog into fiakes .. A glass plate held ,in the current be
fore t,he discharge from the machine began was only 
coated, after considerable time, with a thin film. A 
similar plate held in the current during the working of 
the machine was instantly coated over with fiakes and 
large separate spep.ks of fume. So much was the fume 
agglomerated by its passage past the discharging 
points, that on some occasions in perfectly calm weather 
some of it would fall to the ground immediately on 
leaving the exit opening of the flue. In short, the series 
of experiments proved that what took place under th� 
bell-jar t()ok place equally in the fiue of a smelting 
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works, with all the attendant circumstances of heat, 
moisture,and acid vapors. 

The "trials of. various arrangements of discharge 
points seemed to show that, within certain limits pre
scribed by the power of the machine in use, the more 
points employed the better was the result, the points 
being spread as uniformly as possible over the cross 
section of the fiue through which the fumes are pass
ing. On the strength of the satisfactory results above 
stateil, Mr. Walker decided upon taking .weasures to 
apply this new process of fume condensation on a full 
working scale at the Bagillt Works. The necessary 
plant is now in course of erection, and nearly complet
ed. The electric machines used will be on the Wims
hurst system, with disks of 5 feet diameter. Two such 
machines have been constructed especially for the pur
pose by Mr. F . .T. Cribb, engineer, of Chester. They 
will be driven by a small steam engine, the whole plant 
being placed in a small building close to the main flue 
of the works, through which pass all the gases and 
" fume " from nineteeu furnaces. 

Mr. Walker proposes to extend the process in Eng
land and most European countries an<;l in the United 
States. It is intended to apply it to other branches of 
metallurgy besides lead smelting, as, for instance, the 
condensation of zinc oxide in the manufacture of zinc 
'Yhite, and the condensation of ars.enic. But its prin
cipal field of usefulness will doubtless be in lead works, 
where- so far all the proposed systems of condensers 
have either failed outright or proved so costly. to erect 
and to work that the very imperfect results obtained 
did not render it worth while tb continue their use. 

The outlay for the requisite machines, etc., will be 
a very moderate sum, and the cost of running the r..p
paratus, even for large works, will be limited to the 
wages of one man per twelve hours, and fuel for a 
boiler to develop the insignificant power required to 
drive the Wimshurst machines. There will be lit"tle 
chance of anything getting out of order, and in case u. 
temporary breakdown of any kind takes place, the 
work of the furnaces will be in no way interfered withe 
This is perhaps the greatest recommendation of this 
process in the eyes of managers of works. Any one 
who has a run a works, the draught in which de
pended on mechanical arrangements, as is the Case 
where fume is to be condensed by sucking or forcing 
t.ugh water, knows what a constant succession of 
breakdowns and stoppages has to be encountered. Mr. 
Walker's process causes, of course, no interruption 01 
the proper draught in the flues under any circum
stances. Fume which is now carried fOrwitrd through 
the longest flues, and escapes from the chimney, will 
be rendered so much denser by the action of the elec
tric discharge that it will not be carried anything like 
so far by the draught, and will rapidly deposit itself. 
Thus works which have now considerable fiues may 
look forward'to obtaining a greatly increased yield cf 
condensed fume, while others which have not as yet 
considered it worth while to erect flues for the partial 
condensation to be obtained by their use will proba
bly find it advantageous to do so, when by so simple a 
process as the one in question they can obtain from a 
moderate length of flue a greater yield than could 
otherwise be looked for from a very great lengthe 

... ,., .. 
New German War Ship. 

An addition to the German navy was made on the 
18th ult. by the launch, at Dantsic, of the fast cruiser 
corvette ArcOIia, which took_ place in the preSence of 
General Voil Caprivi-chief of the German Admiralty
Admiral Jachmann naming the vessel. The ArJOna is 
a sister ship to the Alexandrine, launched in February 
last at Kie1, and is of the following dimensions: Length 
between perpendiculars, 72 meters (237 feet); breao.th 
of beam, 13 meters (42 feet); displacement, 2,370 tons. 
She is built of iron and steel throughout, and has It 
double planking of teak, sheathed with copper. Her 
draught of water when completely fltted up and fully 
armed will be 4'60 meters (somewhat over 15 feet) for
ward and 5 meters (16 feet 6 inches) aft. The vessel is 
divided into 8 watertight compartments by cross bulk
heads, the two largest ones containing engines and 
boilers. She will have two compound engines, work
ing independently of each other, placed side by side· In 
the direction of the keel, and developing together 2,400 
horse power. Steam will be supplied by 8 cylindrical 
boilers, 4 to each engine, placed in two separate boiler 
rooms. The estimatfld speed of the Arcona is between 
14 and 15 knots (16 to 17 miles) an hour. She' will be 
armed with twelve 15 centimeter (5'85 inch) and two 
8'7 centimeter (3'39 inch) guns, one light gun, and four 
Hotchkiss guns. She will also be fitted with a launcl:
ing apparatus for Whitehead torpedoes. 

• te •• 
The Eleetrle Lta:ht In Venice. 

One of the most recent innovations of modern science 
is the introduction of the electric light into the old, 
primitive city of Venice. It was COnsidered a sacrilege 
when boats propelled by steam were a few years ago 
introduced upon the canals of that quaint city, but the 
people became accustomed to them, and they will soon 
get used to the electric light, which will add brilliancy 
to the city, if not picturesqueness to a gliding gondola. 
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PITIIAN ATTAClUIENT FOR SEWING nCHINES. 

The pitman attachment herewith shown is so con
structed that the lnachine can be operated by the feet 
or by hand as may be desired. The pitman shown in 
Fig. 1 is formed of an upper and lower section united 
by a turnbuckle ; pivoted to the lower part of the lower 
section is a clamp, and at some distance from the top 
of the upper section is a second clamp. These clamp
ing pieces, Fig. 2, have semicircular grooves in their 
Inner sides, and with corresponding grooves in the sec
tions form apertures for receiving the pivot on the 
treadle and the crank of the shaft carrying the hand 
wheel ; the top clamp has two recesses of different sizes 
to adapt it to shafts of different diameters. On the 
end of the upper section is a disk, Fig. 2, against the 
inner toothed face of which is pressed a similarly formed 
disk on the end of a bar having a handle on its outer 

PITMAN ATTACHMENT FOR SEWING MACHINES. 

end; a bolt holds the disks together. The handle .b,.ar 
can thus be held and locked at any desired inclinatlllI . 
By means of the turnbuckle the length of the pitman 
can be increased or diminished as req uired. The crank 
shaft can be revolved either by working the treadle 
with the feet or by means of the rod. In case the ma" 
chine is not provided with this pitman, a bar is clamped 
on the usual pitman near its top, Fig. 3, the handle 
bar being pivoted to this bar; the joint is made with 
toothed disks for holding the handle at any desired 
angle. If necessary, the curved handle bar shown in 
Fig. 4 m� be clamped directly on the pitman. 

This invention has been patented by Mr. P. S. Roy, 
of 26 North 15th Street, Denver, Colorado. 

AN ELECTRIC " FRONT-SIGHT " FOR FIREARMS. 

In shooting deer or other game for which the rifle is 
employed, there is often a difficulty in getting an aim 
in the early morning or evening (which is the best time 
for getting a shot) on account of there not being light 
enough to enable the front-sight of the rifle to be seen. 

This invention is designed to overcome this difficulty 
by means of a temporary front-sight, to be fixed to the 
rifle when the light is not good enough to see the ordi" 
nary fixed front-sight properly. 

'I'his temporary front-sight consists, briefly, of a very 

H H 
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AN ELECTRIC GUN SIGHT. 
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in the butt of the rifle causing the front-sight to glow I SCHOOL DESK AND SEAT. 

,,:hen the butt is pressed against the shoulder in taking The desk is supported by two slightly inclined cor 
ann. " ! ler legs secured to thll floor by angle irons. The upper 

The conducting wirDs between the battery and the end of an inclined brace bar is attached near the mid
lamp are laid in a groove in the stock, and where they dIe of each leg, the lower end being fastened to the 
emerge are protected by a metal tube, H H. 

A silver battery, of not more than 57if cubic inches 
capacity, is enough, as the lamp need only glow, like 
the wick of a candle freshly blown out. 

The invention would be of great use aiso for military 
rifles, and especially for machine guns on board ship, 
where no electric battery on the gun would be required, 
as the e:ectricity for lighting the ship could be laid on 
to the guns by wires. 

It has been patented in the United States and in 
England by Mr. Walter Winans, 2 Clarendon Terrace, 
Brighton, Sussex, England. 

• • • I .  
Rope Making. 

The word rope probably signifies an article exceed
ing an inch in circumference, smaller descriptions con
sisting of cords, lines, twines, threads, etc. , made of 
yarns, which are the first prod uct of the spinning. A 
given number of yarns, more or less according to the 
kind of article required, are twisted together to form a 
strand, and three of these make a rope, while a similar 
union of three ropes makes a cable. 

Rope making is not what, it used to be. Nowadays a 
girl at a spinning machine can do more work than 
eight men could do in the old fashioned way, and where 
one man could comb one bale of hemp, one machine can 
now comb seventy-five bales. The product of the 
largest ropewalk in the United States. according to the 
N. Y. Sun, is 150 tons of rope and twine a week, as 
compared with 16 tons when it was built, 56 years ago. 

For best qualities of ropes. hemps and flaxes and 
�ound cotton are used. Of the 12 kinds of hemp used 
Russian is the best. The hanks are bound into bales 
that can be readily handled. Separating the r..:otnks 
is the first process in rope making. Men do it. 'I'he 
hanks are unbound and tossed one side, where men 
stand ready to pick them up and oil them. The oiling 
machines are large revolving drums of wood that ab
sorb and hold the oil kept in the troughs below. They 
are inclosed in wooden boxes, each with a hole about 
as large as half an ordinary window. Taking a hank, 
an oiler spreads it out and dashes it through a hole and 
against the oily surface of the drum. It clings and is 
drawn upward, but before the end is reached the man 
draws it back, and repeats the motion until the fiber 
has been oiled. ]'rom the oiling machines the hemp 
goes to the combin'g machines, of different sizes and 
capacities. Five combings are necessary. The comb
ing machines are very ingenious. Endless bands with 
cross rows of long fine teeth seize the fibers, and carry 
them along until other teeth on .a. band moving faster 
comb through them, and straighten and draw them. 
After the combing the fibers become roping, and end
less yellow streams- of it flow from upper stories to 
stories below for the spinning machines. Each stream 
flows faster than several machines can spin it when 
everything is in good working order, and piles of roping 
stand ready for use. Roping after going through the 
spinning machines becomes spun yarn. The combing, 
straightening, and spinning used to be done by hand. 

Spun yarn for tarred rope goes through a process as 
old as the hills. ThrQugh long troughs nearly filled 
with hot tar the yarn is drawn until it is thoroughly 
saturated. On coming out it passes through squeezers, 
and any excess of tar is pressed out. Then it passes 
through the air for a considerable distance to dry, 

and finally is wound on bobbins. '.rhe 
machinery for making large ropes, or 
cables, shows that very little change 
has been made in the half century. 
It is crude but substantial. The bob

HAMEL'S SCHOOL DESK AND SEAT. 

floor. To the upper end of the brace, which bends 
and projects rectangularly from the edge of the leg, is 
pivoted the bracket supporting the seat. Each 
bracket is provided at its inner end with an inwardly 
and downwardly inclined lug, the end of which rests 
against the corresponding leg when the seat is lowered, 
thus preventing the free edge of the seat from swing
ing down too far. The back of the seat is secured to 
the legs. 

This combined desk and seat is simple in construc
tion, strong, and durable. '.rhis invention has been 
patented by Mr. Gustavus Hamel, of De Soto, Missouri. 

.. . . . .. 
RAILWAY TAMPING MACHINE . 

The machine herewith illustrated is used for tamping 
or packing the earth under the ties of a railroad. The 
main frame of the apparatus rests on an axle fitted with 
two wheels to run upon the rails ; by means of set 
screws the wheels may be adjusted to different widths 
apart to suit. different railroad gauges. The frame car
rying the tamping tool moves between parallel slotted 
cross plates uniting the sides of the main frame. On 
the tool frame is a shaft, parallel with the main axle, 
carrying the tamper proper, which may be set in or 
out from the shaft to give the proper stroke. Th/i 
shape of the tamper is that of a halt or part cirole, 
thereby leaving two exposed ends on opposite sides of 
the arm carrying the tool. Each end of the tool is 

BRYANT &; GILLILAND'S RAILWAY TAMPING MACHINE. 

bins of spun yarn are placed upright fitted with a tamping hoe-like blade, Fig. 2, adjustable 
on iron pins on a series of shelves. The along the body of the tool to adapt the tamper to its 
ends of the threads are drawn together work, and to provide for the easy removal of the blades. 
and put through the holes of a gauge The tamper is rocked to and fro to pack the earth 
plate, from which they go to an iron alternately from opposite sides under the tie by means 
tube in the tube board, the size of the of a double cross handle attached to a gear having its 
hole being gauged by the size of the bearing on an upright of the sliding frame and engag
rope to-be made. Ninety-eight threads ing with a gear on the shaft. '.rhe tool frame is moved 
make a six ineh cable. back and forth transversely by means of a chain at-

T!le friction of the threads going tached to the frame, and passing around a pulley 
< \"\ \1 through the tube makes the iron so mounted on a shaft at each side of the machine, one of ,\. " \  ':..J " '  \ 1 .\ . hot that the hand cannot be kept on these shafts being provided with a crank. When at 

it. After being drawn through the work, the forward part of the apparatus is supported 
tube, the end of what is now a strand and anchored by a forked rest pivoted to the end of 
is attached to a hook in the former, an the frame. This rest is formed with a back arm term-
upright machine on wheels that runs on inating in a hook which, when the rest is th'rown 

8IDall incandescent or glow lamp (something like 
dentist's), covered with a metal shield. 

a ' a track the full length of the ropewalk. The hook re- forward, engages with a pivoted slide catch. When it 
volves rapidly, and makes the twist in the strand. The is necessary to move the machine along the t.rack to 
former is drawn along by ropes, and as it moves away any distance, the rest is thrown up so as to be out of 
from the gauge plate. arms are swung out from pillars the way, and to expose a hook for attachment to a hand 
along the track to hold up the strand from the floor. car. With this tamper a very large amount of work 
The former travels slowly, but with a good deal of may be done with but a comparatively small expendi
whirring, to the upper end of the track. The strand ! ture of labor. 
is then attached, with as many others as necessary, to I This invention has been patented by Messrs. R. Po 
hooks in another former on another track, forming 'I Bryant and J. H. Gilliland ; informatiQll can be ob
the rope. About 100 sizes of rope are made, running tained from Messrs. Linder & Montgomery, sole agents. 
from one-sixteenth of an inch to 24 inches in diameter. Jacksonville, Ala. 

The shield has a small hole in it, through which the 
light shines, and this spot of light, being turned 
toward the shooter, is used as the " bead " of the front
sight in aiming, a 8IDall electric battery in the stock of 
the rifle generating the electricity for the lamp. 

The illustration shows the invention applied to a 
double-barreled " express " deer-stalking rifle. 

A is the electric front-sight. B is the electric battery, 
inclosed in the stock of the rifle. a " push button," C, 
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IMPROVEMENTS IN UPRIGHT GRAND PIANOS. 

Very many. people who would like to have grand 
pianos are deterred therefrom on account of the large 
space the instrument takes uP ' in an ordinary parlor ; 
and the ungainly triangular shape in which most of 
them are made renders it extremely difficult 
to place them to advantage in any ordinary 
apartment as usually arranged. An upright 
piano. which hardly takes up more room 
than a bookcasE" does away' with this diffi
culty, but in such instruments it has been 
ahilOst impossible, until a comparatively re
cent period, to obtain the purity and per
manence of tone and the volume expected 
from a grand piano. Manufacturers of 
pianos have for years devoted much atten
tion to this branch of their business, and we 
herewith illustrate some recentl y patented 
improvements, especially desisned for this 
class of instruments, which have been . intro
duced by Messrs. Behr Bros. & Co. , of New 
York city. The firm make a specialty of up
right pianos, but its members have not been 
content with the instrument as it was origin
ally made, and the history of their manufac
ture has been marked by the introduction of 
numerous new features and a steady pro
gress in improvement. 

Dne of the most important of the recent 
inventions incorporated in these pianos is 
that of the harmonic string scale, which 
originated with Mr. Paul Gmehlin, a member 
of the firm, and which is shown in one of our 
illustrations. The invention consists of an 
extra string (C) next to the three strings oj 
the tri-cord, but on a lower plane, and consequently 
not struck by the hammer. This extra string vibrates 
in common with three strings of the octave above 
it, the prime vibrating with its octa.ve and super-octave 
producing the correct overtone vibrations. The vol
ume of tone thus prod uced is remarkable, the rever-

HAl/.M:ONIC STRING SCALE. 

berations of the 
notes giving the 
piano a most sin
gular singing ca
pacity. The ex
tra string' passes 
through an agraf
fe attached to a 
bridge (B) fasten
ed u p o n the 
sounding board, 
d i v i  d i n  g the 
string into two 
equal parts. The 
bearing of the ex
tra strings being 
in the opposite di
rection of those 
of the sc� pro
per gives t h e  
sounding board 
additional firm
ness. A huff dam
per (A), operated 
by a separate pe
dal, stops the vi
brations of all the 
strings 
those 
struck 

e x c e p t  
that are 

by the 
hammers, conse
quently avoiding 
confusionof tones. 
The resources of 
the piano are 
greatly increased 
by this ingenious 
invention of Mr. 
Gmehlin. Neither 

are the tuner's labors enhanced, as the additional 
string can be easily drawn up, being so placed as to be 
readily reached. 

In connection with this point it is important also to 
notice the patent string bridge and pin block, likewise 
invented by Mr. Gmehlin, and which has much to do in 
contributing to a sustained singing quality of the in
strument, at once removed from a dull wooden tone or 
a sharp metallic ring. To this end the bridge over which 
the treble strings pass is made of end wood maple, in
stead of wood used in the ordinary way by other 
makers. 

The pin block is peculiarly constructed, being made 
out of eight thicknesses of maple veneer, vertically 
crossing and recrossing each ·· other, which firmly hold 
the tuning pin�, and enables the piano to remain longer 
in tune than is the case with the ordinary construc
tion. 

The Bessemer steel action frame, also an invention 
of Mr. Gmehlin, is simple and strong', as well shown in 
the engraving, holding the action with such absolute 
firmness that no unfavorable condition of the atmo
sphere can in /1ny way affect it. This, it is hardly 

� tieutlfl, jmeritlu. 
necessary to say, is one of the most important ele
ments in the piano manufacture in contributing to 
evenness of touch and tone; for without such strength 
and stability in the action frame all other work on the 
instrument could be of little permanent value. This 

NEW UPRIGHT GRA.ND PIANO. 

action frame is also comparatively light of weight, and 
its position, with regard to the action and case, is such 
as to admit of easy in spection without necessitating 
its removal from tho case. 

Another improvement, which cannot fail to be appre
ciated by all experienced piano players, consists of a 
patent finger-board protector, to be found only on the 
pianos made by this firm. I t consists of a nickel plated 
strip, so attached to i the concave name-board that it 
effectually precludes the possibility of marring the 
front of the piano with the finger nails. Scratching of 
the woodwork just above the keys is so common on 
pianos that have been much used that this improve
ment will be welcomed by all who take pride in keep
ing their instruments looking well. 

The unique case and the cylinder top, which are dis
tinctive features of these pianos, are well represented 
in the illustrations. The construction of the cylinder 
top is very simple, consisting of a segment, or curved 
panel, a, swinging under the flat top, t, on two small 
arms or brackets, a, which are pivoted to the sides of 
the case at p. To open the piano requires but a gentle 
pressure applied at the lower edge, m, of the cylinder 
top, which then takes the position indicated by the 
dotted lines, and leaves an opening between the upper 
frame, 11" and the lid, t. Its object is primarily to 
utilize the top of the upright piano as a mantel, by 
making it possible to leave the same intact when in
creased volume of E>ound is desired. In the ordinary 
construction, consisting of a hinged top, which can be 
raised to allow the waves of sound to escape (such pro
vision being highly essential in upright pianos), the 

BESSEMER STEEL ACTION FRAME. 

turning over of the lid upon the rear half of the top ne
cessitates the removal of all books, sheet music, or or
naments which may have been placed there either tem
porarily or permanently. 

The graceful outline of the cylinder top, when closed, 
presents a far more pleasing appearance to the eye than 
the angular boi-like ending of an ordinary upright 
piano. When open, there is disclosed to view the beau
tiful and delicate mechanism of the interior, and the 

bright gold of the bronzed iron frame con
trasting with the rich, dark color of the wood 
surrounding it produces a charming effect. 
Thus the upper portion of the instrument, 
which usually appears to the least advan
tage, is made the most ornamental part of 
the piano. 

The cases of these pianos are unique and 
extremely rich in ornamentation, but the 
firm have acquired a reputation for careful 
construction and conscientious workmanship 
in all the details ' of the instrument. The 
touch is elastic. the action uniform and 
even, and the tone rich, powerful, and mel
low, with singing qualities of a high order. 
The principal warerooms of the firm are at 
No. 15 East Fourteenth Street, New York, 
with a large factory corner of Eleventh 
Avenue and West Twenty-ninth Street. 
This factory has been built only about two 
years, in place of a former one burned down, 
and is completely equipped with aU the 
latest modern machinery and appliances. 
The facilities for kiln drying lumber are 
unsurpassed ; the drying house ' containing 
four chambers, in which one hundred thou
sand feet of lumber may be kiln dried at 
one time by the best process known to sci-
ence. In the adjacent boiler house there are 
two boilers, one of one hundred and twenty, 

the other of eighty hor!;le power, which furnish the 
necessary amount of heat req uired for this purpose, as 
well as the requisite stearn for the one hundred horse 
power engine which runs the machinery and elevator. 
The varnishing of the piano cases is carried on in a 
building adjoining the main factory. The spacious 

DIA.GRAM OF CYLINDER TOP 

lumber yard is at the terminus of the New York Cen
tral and Hudson 'River Railroad, and consignments 
from the West are brought by the car load to the 
yard, where they are unloaded and stacked. 

The pianos of Messrs. Behr Bros. & Co. have received 
the warmest indorsements of eminent musicians as 
among the best instruments now made. 

At the recent Exposition in New Orleans, the firm 
were awarded a medal of the first class for " piano 
(upright), harmonic scale (fourth string) with damper 
attached and pedal for same; the quality of tone, 
which is remarkably fine, by its power and brilliancy, 
the singing qualities of the instrument, �he touch even 
throughout, the construction, excellence of design, and 
perfection of workmanship ; the quality of tone is due 
to Mr. Gmehlin's new invention by adding a fourth 
string. " 

The Ammontaphone. 

A correspondent, referring to the description of the 
ammoniaphone published in a recent issue of the SuP
PLEMENT, suggests that a valley whose atmosphere was 
almost sat11,rated with peroxide of hydrogen and free 
ammonia gas would doubtless produee a heavenly 
voice, but that its melodies would only be heard in a 
place far more beautiful even than Italy. Such a peace
ful spot might not produce a Guiglini, but it would 
very speedily produce something more ethereal. 

. , . �  .. 
Lemon!!! Cor Malaria. 

Dr. Crudelli, of Rome, gives the following directions 
for preparing a remedy for malaria which lllay be worth 
trying, as it is said to have proved efficacious when 
quinine has given no relief. Cut up a lemon, peel and 
pulp, in thin sIkes, and boil it in a pint and a half of 
water until it is reduced to half'a pint. Strain through 
a linen cloth, squeezing the remains of the boiled lemon, 
and set it aside until cold. The entire liquid is taken 
fasting. 
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Practice and Theory. damaged and SDme were IDSt Dn their way to' the Neva. 
In a lecture Dn the " Reflective PDwers, " James The whDle length Df the canal is about seventeen 

Freeman Clarke makes the fDllDwing pertinent re- miles. It starts frDm the island Df GDutDuieff, Dn the 
marks: .. There is an DbjectiDn Dften urged against I s0uthern side Df the Neva, where the river enters the 
these higher reflective faculties in their exercise fDr Gulf uf Finland, and it extends westward alung the 
commDn Dbjects-that they give theoretical rules which sDuth side Df the gulf, terminating at Crunstadt. The 
are nDt practical. Thus, if Dne nDt actually engaged canal, after leaving the islands Df Guutouieff and 
in teaching suggests any new view intended to' imprDve WulnDY, and the IDW marshy grDund known as the 
the prDcesses Df education, he is apt to' be told that Isle des CannDniers, passes all the rest uf the way, 
this is nut · practical. '  It is sDmetimes even assumed which is nearly its whule length, thruugh the waters 
that theory and practice are uppDsed to' each Dther. Df the gulf. On this . accDunt, instead Df calling it a 
We Dften hear it assel·ted that a nDtiDn Illay be • true in canal, the wDrk might be described rather as the lllak
theory but false in practice ' ;  that is, useless for prac- ing Df a channel thrDugh a shallDw purtiDn Df the sea. 
tical purpDses. I, fDr Dne, esteem practice. I ti'ace all At the eastern end a few miles Df it had to' be embanked, 
real knDwledge to experience. I care for nG theDries, to' prevent the depusit Df sand and mud, which prO' 
nO' systems, nO' generalizatiDns, which dO' nDt spring duces the bar at the mDuth Df the Neva. The IDnger 
frDm life and return to' it again. I feel, perhaps, undue pDrtiun on the west, which is nDt liable to' this depDsit, 
cDntempt fur the vague abstractiDlls we Dften listen to', is simply a channel which has been dredged Dut, and its. 
idle figments Df an idle brain, speculatiDns with nO' CDurse will be indicated by means Df bUDYS. A large 
basis Df sharp DbservatiDn beneath them. Yet we are dDCk. has been fDrmed un the island uf GDutDuieff, to' 
in danger Df gDing tDu far in this directiDn, and Df which the railways have been cunnected. As the traffic 
undervaluing theDry in its prDper limits. PeDple Dften increases, there is ample space Dn the islands fDr the 
eulDgize 'P1'actice when they Dnly mean 1'ontine; bDast- cDnstructiDn uf mDre ducks. By the Neva, Schlussel
ing themselves as practical teachers, intending thereb y burg Dn Lake LadDga is reached,  where the vast canal 
that they Dnly dO' what always has been dDne, and dO' system Df Russia begins. This system was anDther Df 
nDt mean to' dO' any better tD-lllDrrDw than they did Peter the Great's schemes in relatiDn to' his new capital, 
yesterday. Practice and theDry must gO' tDgether. by which the city was to' be cDnnected with the great 
TheDry, withDut practice to' test it, to' verify it, to' CDr- rivers Df Russia, such as the Marinskaya, the Tichwin
rect it, is idle speculatiun ! but practice withDUt theury shaya, the WishnevDlDdjskaya, and the Vulga, the last 
to' animate ' it is mere mechanism. In every art and being 2,500 miles in length ; these fDrm, with the canals, 
business, theDry is the sDul and practice the bDdy. The a cDIllmunicatiDn between the Baltic and the Caspian. 
sDul withDut the bDdy in which to dwell is indeed Dnly The steamers which are sailing at the present Illument 
a ghDst, but the bDdy withDut a sDul is Dnly a CDrpse. Dn the Caspian wer� built either in England, Sweden, 
I sDmetimes pass a sign un which the artisan has Dr Finland, and were flDated in pieces by the canal and 
painted, . .  JDhn Smith (0'1' whatever the name lllay be), river system from St. Petersburg to' Astrakhan. 
Practical Plumber. " I shDuld not wish to' emplDY _ _  • • • 
him. When the water-wurks in my hDuse get Dut Df SIMPLE PUSH BUTTON FOR ELECTRIC BELLS. 
Drder, I want a theDretical plumber as well as Dne whO' Mr. GDsunkD, Df KDZluff, Russia, sends us the fDlluw
is practical. I want a man whO' understands the theDry ing simple device fur a key Dr push buttun fDr electric 
of hydrDstatic pressure ; who knuws the laws giving 
resisting qualities to' lead, irDn, zinc, and cDpper; whO' 
can SO' arrange and plan befDrehand the Drder Df pipes 
that he shall accDmplish the result aimed at with the 
smallest amDunt Df piping, the least expDsure to' frDst, 
the least danger Df leakage or breakage ; and this a 
merely practical man, a man Df rDutine, cannDt dO'. 
The merest artillt needs to' theDrize, i. e . ,  to think-tO' 
think befDrehand, to' fDresee ;  and that must be dDne 
by the aid Df general principles, by the knowledge Df 
laws."  

. , ., . 
The St. 

'
Peter8b urg and (:ron8tadt Maritime 

Canal. 

The Different Processes oC Pre8ervlng Timber. 

The American SDciety Df Civil Engineel's publishes a 
sUIllmary Df the repDrt Df its cDmmittee Dn this subject, 
which is to' be Dne Df the tDpics discussed at the next 
annual cDnventiDn Df that bDdy. The repDrt classifies 
three principal methDds Df wDrking, viz. : 1. Steeping. 2. 
Vital 'suctiDn Dr hydraulic pressure. 3. Treatment in 
clDse vessels by steaming, vacuum, pressure, etc. 

The experience in the United States is given in five 
tables, cDmprising the re!fults, mDre Dr less cDnclusive, 
Df 142 authenticated trials Dr experiments. In each 
case these are referred to to' give the reaSDns fDr success 
Dr failure, and the lessDn taught. The five heads CDrre
spDnding to' the tables are : 

1. Kyanizing, Dr use Df CDrrDSive sublimate. 
2. Burnettizing, Dr use Df chlDride Df zinc. 
3. CreDsDting, Dr use of creDsDte oil. 
4. BDucherie, Dr use Df sulphate Df copper. 
5. Miscellaneous, Dr use Df variDus substances. 
Of the first, Kyanizing, it is stated that an absDrp

tiDn Df fDur Dr five pDunds Df cDrrDsive sublimate per 
thDusand feet, b. m. ,  is cDnsidered sufficient, and it 
wDuld nDW CDSt abDut $6. 00 per 1 ,000 feet, b. Ill. It is 
nDt recDlllmended except in situatiDns where the air 
can circulate freely abDut the wDod, as in bridges and 
trestles, but in very damp lDcatiDns (as fDr ties when in 
wet sDil and pavement) its success is ·dDUbtful. Its 
CDSt when first used led to' cheating, which fDr a time 
brDught discredit upDn it. 

Burnettizing the committee dO' nDt cDnsider th,� best 
adapted to' use where the timber is expDsed to' the 
washing actiDn Df water (as this remDves the preserva
tive) ; but, Dn accDunt Df its cheapness, it is prDbably to' 
be preferred at the present time to' any Dther prDcess 
fDr the preservatiDn of railrDad ties. The WellhDuse, 
Thilmany, and Dther mDdificatiDns uf the prDcess aim 
at making the chlDride insDluble, but are yet Dn trial. 
This prDcess has been largely and successfully intro
duced in Germany. Experience ShDWS the life Df suft 
wDod ties to' be duubled and trebled by its use. Its 
CDSt in this cDuntry is abDut $5.00 per thDusand feet, 
b. Ill. , Dr 20 to' 25 cents per tie, and fDr the latter pur
pDse the CDIllluittee particularly recDmmend it. 

The wDrk must be well dDne ; but some Df the failure� 
were frDm dDing it too well, that is, frDm using sDlu
tiDns Df tDD great strength, thus making the timber 
brittle. A sDlutiDn Df 2 per cent by weight Df chlDride 
Df zinc in water is recDmmended. 

Creosoting, Dr the injec1JiDn Df timber with hot ci-eo
sute uil in a cylinder under pressure, is cDnsidered to' be 
the very best prDcess which has been., fully tested, 
where expense is nDt cunsidered. It is as'yet the Dnty' 
Dnp. knDwn which is sure to' prevent the destructive at-

The CrDnstadt Canal was Dpened Dn May 20 last, tacks Df the teredO' Dr Dther marine animals, and to' give 
this being the secDnd anniversary Df the curDnatiDn absDlute prutection against decay in very wet situa-
Df the Czar. tions. It is a sDmewhat expensive prucess, requiring 

After a teligiDUS service, the EmperDr and Empress fDr prDtection against the teredO' frum 10 to' 20 pDunds 
went un bDard the Illagnificent yacht Dershava, an- pp.r cubic fDDt Df timber, and cDsting . frum $12 to' $20 
chDred at the sPDt where the canal CDmmences. At a per 1 ,000 feet, b. m. Fur resisting decay alDne a CDst 
quarter past twelve D'clDCk the Dershava prDceeded to' Df $10;� $14 is sufficient. 
Crunstadt. Near CrDnstadt the entire Baltic fleet was The Buuclterie prDcess, in which green timber is im-
assembled, numbering 111 vessels and tDrpedD bDats, pregnated with sulphate Df cupper either by vital suc-
when the fDrts Df CrDnstadt thundered fDrth a salute, 

GOSONXO'S PUSH BUTTON FOR ELECTRIC BELLS. 
tion, hydraulic p1'es8ure, Dr a vacunm, when well dDne, 

and annDunced thus that the ceremDny of Dpening the using a sDlutiDn uf 1 pDund of sulphate to' 100 Df water, 
canal hltd been perfDrmed. has pruved fairly successful. 

bells. A circular piece Df WDDd, A, has furmed in it a 
Although it was a leading idea in the mind uf Peter Under the head Df " miscellaneDus, " are classed 41 

the Great that St Petersburg was to' be a seapDrt I't 
cavity, in which is placed an Drdinary paper fastener, experiments with almust as many substances, SUlphate . , D, which is cunnected with Dne Df the wires Df a bell 

has never been fully realized till the present day. Cron- circuit. A diaphragm, B, uf flexible rubber is placed 
and pyrDlignite Df irDn, lime, resin; Dil, tar, etc. , but 

stadt has been the real pDrt all this time. NO' vessel with as yet nO' cDmmercial success. The general prin-
acrDss the face Df the wDDden disk, A, and has at its 

drawing Dver nine Dr ten feet Df water cDuld flDat ciples laid dDwn are, to' select the prDcess with refer-
Dver the bar Df the lllDut.h Df t.he Neva and reach 

center a paper fastener, C, which is cDnnected with the ence to' the subsequent expDsure. Use open-grained, Dther circuit wire. By pressing the f�tener, C, against the capital ' all vessels requiring a greater depth uf p01'OUS timber, fDr that reaSDn in gene1'al the cheaper . , the fastener, D, the electric circuit is established. In water than this had to' deliver their cargDes at CrDIl- Figs, 3 and 4 is shDwn a mDdified fDrm Df the device to 
wODds. Extract the sap and water to' make rDDm fur 

stadt. The gDDds were then put intO' barges, which be attached to the end Df the flexible cunducting cDrd. 
the material to' be injected, natural seasDning, except 

were either pDled Dr tugged up to' St Petersburg fDr the BDucherie prDcess, being very desirable. Steam-' . ' . This very simple and effective push buttDn lllay be All CDmlllercial Dperath .ns were carried Dn at a great h d b ing takes the place of seasDning. Use enDugh uf the 
disadvantage Qnder such a mDde Df DperatiDns. This 

I a e y any Dne. antiseptic to' insure a gDI)d result, and then lilt the t.im-
will be best understDDd by stating that gouds can ato ------.--....... , ....... ------ ber dry befDre using, as its durability will thus be in-
the present day be sent frDm LDndDn 0'1' Hull in abuut A queer Super8tltlon. creased. Do nut hasten the wurk if it is to' be well 
a week, but the transshipment Df them at CrDnstadt, Abram Reed, a farmer living in Beaver township, Pa. , done. Prutect ties Dr timber in the track as far as may 
with the shDrt but SlDW passage to' St. Petersburg, and cut dDwn a large Dak tree Dn his farm, and in cutting be frDm water by drainage. CDntract Dnly with relia
the delivery there, usually Dccupied as much as three it up he fDund, embedded in the trunk, seven Dr eight hIe parties Df establishlld reputatiDn, under a skilled in
we&s, at times even mDre. This will nDW be all fe�t frDm the grDund, a small · glass buttle and what spectDr, who must be in constant attendance when the 
changed ; sea gDing vessels of almDst any size will nDW had the appearance Di ll,  lDCk Df hair. The bDttle had magnitude uf the order warrants. 
be able in the future to' prDceed direct to' St. Peters- been inserted in a hDle in the tree lllade by an auger, There is at the cluse a discussiDn Df the questiun, 
burg by the new canal, at the end Df which dDCks then a pine plug wa!:' driven intO' the hDle Dver the Will any preserving prDcess pay? This is answered in 
have alsO' been cDnstructed and cDnnected with the bDttle, the hair alsO' being held in the hDle by tht' plug. the affirmative. The chairman Df the cDmmittee gives a 
railways. CrDnstadt is to' remain exclusively a port The bDttle was cDrked, and cDntained a CDlurless liquid. careful estimate in une Df the appendices in an actual 
fDr the naval marine. It will hencefDrth be the PDrts- Over the plug had grDwn six sDlid rings Df wODd, besides case in this CDuntry ; anDther general estimate is given 
mDuth uf Russia. a thick bark. There was a superstitiDn amDng the based Dn Eurupean experienee, and three Dther sepa-

In 1872 CDunt Bubrinski, then Minister of Ways early settlers, and it is held by many Df their descend- rate appendices give different methDds Df examining the 
and CummunicatiDns, issued a repDrt Dn the subject uf ants, that asthma and Dther affectiDns cDuld be cured questiDn uf eCDnDmy and comparing values. Other ap
the canal, and a cDmmissiun was appDinted under the by th.e victim standing against the ' tree and having a pendices (to' the number Df twenty in all) treat Df the 
presidency Df the Engineer Kerbeds to' study the ques·· lDCk Df his hair plugged in it while the hair was still at- general questiDn uf destructiDn and conservatiDn uf 
tiDn. This led to' twO' prDjects being evolved. One tached to his head. It must t.hen be cut uff clDse to' furests, and give reports Df the persDnal experience Df a 
was prDduced under the triple authDrship uf CDtard, his head, and the afflicted perSDn walk away withDUt number uf engineers, with methDds pursued, appara
ChampouliDn,  and Janicky, and the uther by a CDun- lDuking at it Dr ever passing by the tree again. While tus used, etc. 
cillur named PDutiloff. This last was the 'Dne finally the use uf a bDUle was nut included in this treatment, _ , . ,  • 
adupted in 1874, when it received the sanctiun Df the it is believed that the Dne with the hair discovered in THE use Df electric lights Dn athletic grDunds has 
EmperDr. It was abDut three years later befDre the the heart Df the Dak tree was put there in the early been tested fDr a few weeks at Williamsburg, L. 1.,  
wDrks were cDmmenced. This was owing to' the ne- days Df the settlement by sume believer in the super- where the grDunds Df the Williamsburg Athletic Club 
cessary machinery-such as dredgers, etc.-having to' be stition to' cure an ailment Df SDme kind.-Lumber I are nuw light6d by electric lamps. By tbeir light 
made in Finland and England, and wany of them were WDrld. · games were carried out in the evening. 

© 1885 SCIENTIFIC AMERICAN, INC



The Typhoid Epidemic at Plymouth, Pa. 

In all the . medical literature upon the subject of 
typhoid fever, the late epidemic will undou btedly 
be considered unique. Seldom, if ever, in the history 
of any disease has the excreta of a single patient di
rectly comlllunicated its poison to so many people. Be
tween 700 and 1,000 were inoculated almost simulta
neously, during the time from March 26 to April 1 ,  
and this in a little mining town having less than 2, 700 
inhabitants. The population was in a ripe condition 
for the development of the typhoid genus, as they had 
been drinking ri "er water contaminated with sew
age. A new supply of water was received on March 
26, from a presumably pure mountain stream. But, 
most unhappily, the excreta of a typhoid patient liv
ing near its banks had been thrown within a few 
feet of the water, and with the melting of the snow was 
carried into it. The stream, now released from ice, 
soon filled the nearly empty reservoir, but an eighth 
of a mile distant. The great outburst of fever occur
red between April 12 and 18, the time of incubation of 
the typhoid germ being from 10 to 20 days, and during 
the weary weeks since then the town has been but one 
large hospital. As many as ten deaths have occurred 
in a day, and almost 300 families have been at one time 
dependent upon charity ; $14,000 have already been 
distributed, but there is still destitution. The town, 
even now, is in a very unwholesome condition, but in 
spite of the terrible warning they have received, the 
local authorities are doing little or not hing for its im
provement. 

Jtitufifi t �mtritatt. 
fellow men and of all other animals are external to ou� I not realizing that the bursting i8 one �hing and the ex
little group. plosion is what follows, from the stored up energy, or 

The lecturer accordingly recommended the following heat in the wat€lr. 
hypothesis : (1) as consistent with everything we know, The water heater that surronnded the uptake, or 
(2) as the simplest hypothesis, (3) as a hypothesis smokestack, of the steamship Great Eastern on her trial 
which disp�ls all the difficulties that encumber the trip is an instance of the destructive and fearful results 
dualistic sup?osition that there are two kinds of exist- of the stored up energy in water, with the application 
ence, viz. , the hypothesis that if a bystander were of heat. These boilers were constructed with very little 
armed with adequate appliances to ascertain what is knowledge of the laws of combustion. 
going on in our brain while we are thinking, then what There is a vast field for the constructive. engineer in 
we should experience to be thought is itself the remote the study of the laws of combustion, the proportions of 
cause with several intermediate causes of that change grate bar surface, combustion chamber, and of flues 
within the observer's brain which determines his hav- and tubes, with the smokestack, to obtain the best re
ing that complex thought which he would call perceiv- suIts with the different classes of fuel. 
ing some of the motions in our brain-m short, that One of the most essential things for the 'constructive 
what, he appreciates as motion we experience to be engineer is to look after the free circulation of the water 
thought. in the boiler. The lack of the free return of the water 

If this view be correct, it will follow that the thoughts to the heating surface of the boiler is one of the prin
of which we are conscious �re but a small part of the I cipal causes of foaming and general derangement of the 
thought going on even in our own brain, and which successful working of the boiler. (Probably the danger 
would be seen by a beholder as motions, the rest be- of bringing the hot sheets of the boiler in contact with 
ing unconscious cerebration, and as much outside our the steam has been overestimated. ) Take, for instance, 
consciousness as are the thoughts of other people. We the careening of a small class of steamers in a rough 
are led also to the conclusion that the thought,which is sea-way, or the upright type Of boilers, where the tubes 
going on in the brains of all the animals that exist is go through the steam ; there are tens of thousands of 
but the " small dust of the balance " compared with these in use, and we scarcely ever hear of any disas
what is going on throughout the rest of the mighty trous effects. The tubes are not as durable in steam as 
universe. the parts immersed in water. 

.. , • , • We frequently hear engineers make the remark, in 
Sir A"tley Cooper a Horse Dealer. commenting upon an accident, that it was not possible 

In the life of Sir Astley Cooper it is said that he reo for water and steam to make such an explosion, ignor-
• 4 • , • quired his coachman to attend every market morning ing the fact that the boiler was not strong enough to 

How Thought Presents Itself among the Phenomena at Smithfield, and purchase all the lame young horses sustain the pressure. The more one studies the chemi-
�c Nature. - exposed for sale which he thought might possibly be cal laws of water, the less will he believe in gas theories 

Every phenomenon which a hUlllan being can per- convertible into carriage or saddle horses, should they or sim ilar delusions. 
ceive may be traced by scientific investigation to mo- recover from their defects. He was never to give more It is difficult to conceive how the two gases that com
tions going on in the world around him. This is obvi- than seven pounds for each, but five pounds was the pose water can be torn asunder as long as there is any 
ous to every scientific man in regard to such phenome- average price. In this manner thirty or forty horses water in the boiler. There might barely be a possibi!
na as those of color and sound, and these simpler cases' were sometimes collected at Gaelisbridge, his farm. On ity of separating the two gases by the steam coming in 
were first adduced by the lecturer. He then pointed a stated morning every week the blacksmith came up contact with the white hot tubes and sheets of the 
out that the statement is also true of all other material from the village, and the horses were in successive or- boiler, by which the oxygen is absorbed and the hydro
phenomena, and he specially dwelt on the phenomena der caught, haltered, and brought to him for i�spec- gen left free. But these conditions would not be pos
investigated in the science of mechanics, showing that tion. Having discovered the cause of their lameness, sible as long as there was any water in the boiler. 
all the quantities treated of in that science, such as he proceeded to perform whatever seemed to him The boiler of the future will probably be constructed 
force and mass, prove, when the investigation is push- necessary for the cure. The improvement produced in with more regard to the free circulation of the water in 
ed far enough, to be expressible in terms of mere mo- a short time by good feeding and medical attendance, all its parts, especially the lower part, as it is very dif
tion. He also showed that the prevalent conviction such as few horses before or since have enjoyed, ap- I ficult to drive heat downward below the fire or heating 
that motion cannot exist unlees there is some " thing " peared truly wonderful. Horses which were at first surface. 
to move will not stand examination. It proves to with difficulty driven to pasture, because of their halt, The " Galway, " an English type of boiler, is probably 
be a fallacious conviction traceable to the limited were nQW with as much difficulty restrained from run- one in the right direction. 
cparacter of the experience of motions which we and ning away. Even one fortnight at Gaelisbridge would Vertical flues or tubes through the main firebox in
;;ur ancestry from the first dawn of organized thought frequently produce such an alteration in some of them sure a good circulation from the extreme bottom of the 
on the earth have had within reach of our senses. This that it it required no unskillful eye in the former owner boiler. Some of the best forms of the water tube or 
conviction accordingly has no authority with respect himself to recognize the animal which he had sold but sectional boiler carry out this principle. They are at 
to molecular motions and to some others that have been a few weeks before. Fifty guineas were paId for one of present taking a prominent position as a steam gene
brought to light by scientific study. He also showed these animals, which turned out a very good bargain, rator, and will probably be the boiler of the future. 
thaWhe " thing " which in common experience moves, and Sir Astley's carriage was for years drawn by a pair Success depends largely upon actual practice, and 
proves in every case to be nothing else than these un- of horses which together cost him only twelve pounds close observation upon the construction and wear and 
derlying molecular motions, the transference of which ten shillings. tear of the weak points, to draw correct conclusions in 
from place to place is the only kind of motion which We believe a similar business to that of Sir Astley regard to the effiCiency and durability of a boiler. 
common experience can reach, when unassisted by sci- Cooper is carried on by a class of horse dealers in New J. R. WILLIAMSON. 
ence. York and other large cities. Lame and otherwise - • •  I • 

The intermediate steps between the world external to worthless horses are bought for a few dollars and taken The Hebrew Te�hnical Institute. 

our bodies and the brain which take place in our or- to the country, where the change to pasture diet, the The Hebrew Technical Institute in New York city 
gans of sense and nerves can also be ascertained to be needed rest, and the watchful and careful treatment of has now been established about ten months, and by its 
motions. And finally, a change consisting of motions the owner frequently transform a worthless horse into gratuitous instruction is doing an excellent work among 
takes place in the brain itself, whereupon we become a valuable animal. the poorer Jewish children of the metropolis. The 
conscious of thought, i. e . ,  a change occurs within the _ • •  , .. pupils vary in age from 12 r.o 15 years, and the training 
brain which would be appreciated as motions by a by- Mechanical and Steam Engineering. given them is intended to make them good, practical 
stander who could search into our brains while we are Of all created beings, we of the human family are the mechanics. As far as the capacity of the school will 
thinking, and could witness what is going on there only " tool making animal"-the only living beings permit, all are taken who want tolearn, and the results 
while all the time the cp.ange that we experience is who have the faculty of observing the effect and look- obtained from this rather indifferent materi:;tl-boys 
thought. It must be borne in mind that our brain is a ing for the cause, or vice versa. often without any previous instruction whatever-are 
part of the external world to the bystander whom we In the department of mechanics there is a large field surpl'isinglyfavorable. Six hours daily are spent at the 
have supposed to be observing what is going on in it. for the exercise of our powers. The steam engine alone school, the time being equally divided between the 
It thus appears that every phenomenon of the external is a study for a lifetime. English branches, including geometry and physics, 
world is reducible to motions and their modifications, Water will store up more energy, or force, with the free hand and mechanical drawing, and the workshop. 
while all that is within the mind is thought. application of heat, than any known substance, except The course is intended to cover three years, the third 

Now this motion to which all other material pheno- hydrogen. We find that combustion in a furnace pro- being devoted to the particular branches in which the 
lUena are reduced, this motion as it exists in nature, duces a perfect magazine of power. The heated gases pupil has shown the greatest aptitude. It is the aim of 
must be distinguished from man 's conception of motion, pass off in a spiral or rotary motion through flues and the Institute to impart the general underlying princi
which, after all, is one of his thoughts-a very complex tubes ; by conduction delivering up their caloric to the pIes rather than the details of any particular trade. 
one, no 8,oubt, but not part of the external world. This water. A unit of heat, which raises one pound of water Mr. Leipziger, who is in charge, has done admirably 
particular conception in our minds is one remote ef- one degree Centigrade, will raise nine pounds of iron or during thfl short time he has been at work. A recent 
fect of the motion as it exists outside us, and what we thirty-three pounds of bismuth to the same degree. It exhibition at the Institute made a very creditable dis
really know of that external cause is that it is a cause il> essential that every engineer should understand the play of drawings, modelings, and cabinet work accom
which does unfailingly produce this effect if the interme- fundamental principles, and the responsibilities of his plished by the pupils. It i8 intended to include metal 
diate appliances of our senses and nerves are also pres- profession, and should recognize the vigilance required work in the next year's course. 
ent. Motion, the cause, must no doubt stand in abso- to handle as much force and energy as is stored up in a .. I • I .. 
Bolutely rigorous relations to its effect, viz . ,  our con- steam boiler. ElectriC Lights Cor Cars. 

ception of motion ; hut it need not be like its effect, the But with the requisite skill and iIltelligence there is . The Pennsylvania Railroad Compaqy continues the 
preHumption being quite the other way. The lecturer nothing mysterious in the physical laws that govern experiments with lighting cars by electricity from 
pointed out that, under these . circumstances, the shu- water, heat, and combustion. Brush storage batteries, using the lights on a train run
plest, and so far the most probable, hypothesis that can One cubic inch of water, with the requisite amount ning between Altoona and Pittsburg. The arrangement 
be advanced is the monistic hypothesis that this un- of heat, and at normal pressure, eashes into sixteen has worked satisfactorily. The storage batteries are 
known cause is itself thought; and he pointed out that hundred cubic inches of steam, as would be the case in charged in the company's shops by connection with a 
it is no objection to this view that we are unconscious the bursting of a steam boiler. (An expansion about Brush dynamo-electric machine. It takes about nine 
of all the thought here supposed, for this is only to say the same as that of gunpowder. Nitro·glycerine ex- hours' running to 'lharge the batteries with sufficient 
that it is external to that particular group of inter- , pands about ten thousand times its original volume. ) electricity for the round trip. The �ntention is, should 
lacing and organized thoughts which we call our own ' Many engineers entertain the idea that as long as the the plan be found advisable for general use on through 
mind, just as the thoughts of the many millions of our requisite amount of water is maintained in the boiler trains, to establish electric plants at different stations 

* Short Abstract of Royal 'Institntion Friday evening discourse (Febrn- there is no danger of an explosion; that the pressure for charging the l;>atteries.-Philadelphia Railway 
'l17 6), by G. Johnstone Stoney, M.A., D.Se., F.R.S.-Natur6; will merely relieve itself by causing a rent in the boiler; World. 
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THE ENGINE AND BOILER OF THE STILETTO. 

We herewith present engravings of the engine and 
boiler of the Herreshoff steam yacht Stiletto, which 
was illustrated in the SCIENTIFIC AMERICAN of last 
week. The boiler corresponds in general principle 
with t.hose of the ordinary Herreshoff type, but differs 
most essentially in the arrangement of the tubes. By 
means of a pump the water is forced through the boiler, 
which consists of series of pipes so placed and connect
ed as to form, practically, one continuous length of 
tube, into the upper and cooler portion 
of which water is admitted, and from 
the lower and hotter portion of which 
the steam is led a way. 

The fire box is 6 feet 3 inches square. 
The sides terminate in a cone-shaped 
top leading to the smoke stack. Just 
below the conical portion are seven 
sets of tubes placed alternately across 
and parallel with the length of the 
vessel, the lowest set being athwart
ships and only a short distance above 
the fire. These sets are made up of 
tubes graduated from 176 inches in dia
meter to 376, the smallest being at the 
top, the largest at the bottom. The alter 
nate ends of the separate tubes in each 
set are united by U -shaped or return 
bends, and at one end one set is united 
to the set above it. The steam is thus 
compelled to pass successively through 
each tube in each set. The tubes are 
spaced far enough apart to permit the 
products of combustion to pass between 
them. 

125 pounds, so that the full power of the engine was 
not exerted at that time, and the speed attained cannot 
be considered as the fastest the Stiletto is capable of. 
The boiler generates steam only as it is needed and 
utilized by the engine, the only reserve or surplus 
steam being that contained in the separator, the lower 
sets of tubes, and in the connecting pipes. This form 
of boiler, it is almost needless to say, is a most rapid 
generator of steam, is absolutely reliable and free from 
all danger from explosion, and 

'
most economical in the 

.. 
The EUeetrte Kalhvay In Phlladelphla. 

The electric rail way soon to be constructed along 
Belmont Avenue, Phi'ladelphia, will present the novel 
sight of cars running without any apparent propelling 
force, free from annoyance of noise, smoke, and dust. 
The motive power for the cars, which are to be run ac
cording to the Bidwell system, will be furni� from a 
station located somewhere on Belmont A venue, out
side the park. It could, if necessary, be carried over 
an indefinite distance. This system differs from other 

systems of electric railways in not pass
ing the current through the rails. 
Guards made of lumber run along the 
inner side of the rails, and a broad cov
ering projects toward the center, leav
ing a narrow slot in the middle of the 
track. Beneath this cover and parallel 
with the rails, properly insulated cop
per conductors, of a semi-tubular shape, 
are placed. The current is conveyed 
from the dynamos supplying the pow
er through wires to the terminus of 
the railway, where connection is made 
with the copper tubes, and a current 
is thus sent through the whole length 
of the road. 

The boiler circulation is kept up by 
means of a pump feeding into the up
per set of tubes and taking its supply 
from a surface condenser, and when 
necessary, as will be explained shortly, 
from the separator, which is located in 
front of the boiler between the feed 

THE BOILER OF THE STEAM YACHT, STILETTO. 

To propel the car a receiving dy
namo or electromotor is placed in the 
center of the car. Connection with 
the current is made by means of an 
iron tube passing down through the 
slot, with branches in either direction 
in the form of an inverted T. On the 
end of each branch a small wheel, so 
placed as to run against the copper 
conductors, completes the connection, 
wires being run through the tube from 
the electromotor in the car to the 
wheels. The electricity being passed 
through the circuit of the track, the 
operator has but to turn a lever to 

doors, as shown in the view of the boiler room. Steam 
is led from the. lowest set of tubes to the separator, 
which consists of a cylindrical shell % of an inch thick, 
18 inches in diameter, 4 feet long, and formed with 
conical tops ; this is jacketed. The separator allows 
the steam and water coming from the boiler to divide, 
the latter, of course, collecting in the bottom, which is 
provided witp. a glass gauge to indicate the amount. 
The bottom is connected with the pumps, so that when 
necessary the excess of water can be removed and re
turned to the boiler. 

In the ordinary pattern of this boiler the steam from 
the separator is led to a set of tubes placed in the upper 
part of the furnace, the steam being thereby superheat
ed ; but in this case steam is led direct from the sepa
rator to the engine. Artificial 11raught is obtained 
from a blower. 

The engine is a compound condensing, having a 
stroke of 12 inches, and cylinders 12 and 21 inches. The 
Herreshoff annular valve is used. This consists mainly 
of a cap sleeve on each end of the 
cylinder, which is surrounded by the 
steam chest, moving in a direction 
parallel with the axis of the cylinder; 
the inlet is through the side, and the 
exhaust through the end of the valve. 
Under ordinary conditions the cut off 
is %. The cranks are placed quarter
ing, .and the shaft is of steel 4 inches in 
diameter. The engine exhausts into a 
surface ' condenser, from which the 
water is returned to the boiler by the 
pump. It will be seen that the pump 
operates in a continuous circuit, the 
water entering the npper tubes of the 
boiler, passing from the lower set in 
the shape of steam to the separator, 
thence to the high and low pressure 
cylinders to the condenser, and from 
the condenser and separator to the 
pump." The only water allowed to 
escape is by leaks and the use of the 
whistle ; this loss, which is inconsider
able, is made good by the use of an 
injector. 

The screw is four bladed, 4 feet in 
diameter, 6 feet 6 inches pitch, and 
may be run at 400 revolutions per 
minute. 

receive the current in the motor, 
use df coal, two pounds per hour per horse power which immediately revolves, and by an attachment 
being the average. with the wheels of the car propels it in either direction, 

.. 4 • I .. according as the current is reversed or not. Through 

The Aneroid Barometer. 
the reversal of currents the need of brakes is dispensed 
with. If necessary, the car can be brought to a sudden 

The name of this barometer is derived from the Greek standstill, but the change can be effected as gradually 
a, privative, and neros, moist ;  no liquid being used in its as may be desired. There will, therefore, be no danger 
construction. The working part consists of a cylindrical of running over persons on the track.-
metal box exhausted of air, the top of which is made The avenue will be lighted with the same current by 
of thin corrugated metal, so elastic that it yields to very running wires from the tubes to the lamps, as in orO(
slight al terations in the pressure of the atmosphere. As nary street lighting, while the cars will be illuminated 
the pressure increases, the top of the box is pressed up- by running a wire from the motor to the incandescent 
wai·d by the weight of the atmosphere, whereas when lamps in the interior of the car, the whole power COill
the pressure decreases the top of the box rises. These ing from the single current supplied by the stationary 
motions are multiplied by meltns of levers, and the in- engines some distance away from the track. If it is de
dex moves over a comparatively large arc on the circu- sired to heat the cars, another draught is made on 
lar scale marked on the dial of the instrument. Each in- the current by passing the electricity through some 
strument has been, or ought to be, graduated separate- poorly conducting substance, as German silver, the 
ly, by comparing it with a standard mercurial baro- electrical energy being thereby dissipated in the form 
meter. The aneroid has the advantage of being porta- of heat. These connections are made by means of 

switches, so that no current may be 
made through the branch wires when 
the light or heat is not wanted. 

An important feature of this railway 
for the park is the utter impossibility 
of trifling with the conductors and 
receiving injury from a shock. They 
are placed beneath the board flooring 
near the rails, and the only opening is 
the narrow slot, more than a foot dis
tant, the whole being concealed from 
view. The road will be about a mile 
and a quarter long, and ten cars, carry
ing from fifty to sixty passengers, will 
be run. To furnish the power for these 
and to light both the avenue and the 
cars about 100 horse will be required. 

• • •  
BERTHOUD and BOREL are prepar

ing a new insulating substance in the 
following manner : Linseed oil is main
tained at a temperature of 300 deg. 
until it acquires a brown color and a 
sirupy consistence. A quantity of colo� 
phane is then added, and the mixture 
is then stirred for a time. To cover a 
body with an insulating coat, it is 
plunged into the mixture at a tempera
ture of 200 deg. 

• • •  The great power of this engine
calculated at 450 horse power-con
sidering the small space it occupies 
and its remarkably light weight-4,275 

THE ENGINE OF THE STEAM YACHT STILETTO. THE engineering firm of Napier 
Brothers has long been an eminent 

pounds-is due to the design and to the material em
ployed in its construction. Steel has been introduced 
wherever possible, both ill the engine itself and its 
parts and in the bracing. 

The boiler weighs 13, 637 pounds, and has a heating 
surface of 615 square feet, and may safely be worked 
under 160 pounds pressure ; but in the race with the 
Mary Powell it was only necessary· to use from 120 to 

ble and very sensitive, aneroids having been made that 
will show the difference of height between one floor 
and another; hence its almost universal employment 
by mountain explorers. 

Aneroid barometers, like properly con8tructed mer
curial barometers, should have a thermometer attached 
to them, as their indications vary with the tempera
ture. 

one in Great Britain, and their success 
in shipbuilding has made the name well known 
throughout the world. The senior partner of the house, 
Mr. Robert D. Napier, died a few weeks since, in Glas
gow, at the age of 64. Besides his regular business, he 
was a frequent contributor to scientific journals, and 
was the author of an investigation of the laws attend
ing the flow of stearn, wl1ich has received considerable 
attention. 

© 1885 SCIENTIFIC AMERICAN, INC



Ititufifi t �tutfitau. 
THE NEEDLE AND THREAD PLANT. Specific Gravity or &merlcan Woods. 

The Agave Americana, or maguey of the Mexicans, Of the four hundred and thirteen species of trees 
is known as the century plant among our collections, found in the United States, there are sixteen species 
the latter name being given to it from the erroneous whose perfectly dry wood will sink in water. The 
idea that it bloomed once in a hundred years, and heaviest of these is the black ironwood (Condalia fer
.. with such rapidity as to resemble the explosion of a rea) of Southern Florida, which is more than thirty 
cannon." The period at which the plant really flowers per cent heavier than water. Of the others, the best 
is owing to the climate and the cultivation to which it known are the lignum vitre (Guaiacum sanctum) and 
is subjected. In warm countries twenty-five years is mangrove (Rhiziphora mangle) .  Another is a small 
sufficient to bring the floweJr to perfection. Mr, Haw- oak (Quercus grise a), found in the mountains of West
kins, in his " Transactions of the Horticultural So- ern Texas, Southern New Mexico, and Arizona, and 
ciety, " gives an account of the most remarkable in- westward to the Colorado desert, at an elevation of five 
stance on record of the flowering of the American aloe. thousand to ten thousand feet. All the species in which 
Without manure or protection this plant bloomed in the wood is heavier than water belong to semi-tropical 
eighteen years, having attained a height of twenty- Florida or the arid interior Pacific region. 
seven feet, and having on it forty flowering bunches, .. . . . .. 
each with four hundred blossoms, making sixteen Plaut .. undcr Trees. 
thousand flowers in all ; the scape, with its panicle of We have been asked recently to name a section of 
rich yellow blossoms, in appearance like a candelabrum. plants that could be planted under trees. We could 

The vast plains in the interior of Mexico is the home name several, �uch as hollies, privet, euonymus, box, 
of the maguey, and the plant with its thorny leaves berberis, etc. , with something like a preference for the 
imparts a peculiar character to the Mexican landscape. latter. In berberis we get a genus of shrub possessing 

The strange form of the plant and the rarity of its the highest qualifications for purposes of ornament; 
blossoms are not the only circumstances which recom- and all the grander evergreen species do better under 
mend it to our attention. From the leaves, roots, and I trees than in the open ; in fact, they require to be con
sap are obtained a variety of products. " The natives, " stantly in the shade. The soil in which these thriVe 
says Obers in bis " Travels in Mexico, " 
" make as many uses of this plant as the 
South Sea Islanders of the cocoa palm, 
namely, ene hundred. " The j uice of the 
sap, which is obtained by making incisions 
in the trunk, being highly caustic, is used 
by physicians in cleansing wound". Its 
more extended use is that of prodnc
ing a bitter-sweetish juice known as 
aquamiel (honey water), which furnishes 
to the natives a drink called pulque, and 
when taken in moderation is innocuous 
and wholesome. The foliage of the ma
guey yields an extract which lathers 
water like soap. 

The agave holds the place of Asiatic 
hemp and Egyptian papyrus. Ancient 
hieroglyphics were inscribed on the leaves, 
macerated in water and glued together as 
the bark of paper mulberry. Much atten
tion has been recently paid to the manu
facture of paper from the leaves. .• The 
fabrication of this material is destined to 
be a great industry, says . the " Catalogue 
of Mexican Products, " owing to -the 
quality and cheapness of the material. 

The fibers of the leaves with the thorns 
at the end are applied to manifold uses. 
The edges of the leaves are indented; at 
each indenture is a spine. These spines 
are frequently so strong as to serve the 
Indians for nails. A needle and thread 
is also furnished the natives by the sim
ple process of pounding the leaf so as to 
soften the pulp, then scraping the latter 
away, allowing the fibers with thorns at
tached to remain. These are dried by 
hanging in the sun a few days, and the 
Indian woman has her needle, which is 
smooth, and not liable to rust ; her thread 
to sew her coarse dress made from " petal 
flax " (a textile fabric of this plant), pre
pared in the crudest manner, yet stronger 
than cotton which has gone through 
many processes of manufacture. 

A rope is made from the fiber of the 
maguey which is used in the mines and 
for the cordage of ships on the western 
coast. The poorer classes of Mexico 
thatch the roofs with the leaves, and these 
being concave serve as gutters to conduct 

THE NEEDLE AND THREAD PLANT. 

the water away from the eaves. The Greek meaning best is a deep, rich, moist, sandy loam, with abundance 
of agave is •. noble, " and it is well named, as it is one of water overhead and at the roots. Among the species 
of the most valuable gifts which nature has bestowed the noblest of all is Berberis (Mahonia)japonica, which 
on these tropical regions of America. The wealth of for magnificence of foliage has no equal among hardy 
a Mexican often consists in his maguey plantation. shrubs. It naturally grows in the form of a dense 

... . .  , .. bush, with large pinnated leaves of hard texture and of 
New GuU" Perch!l Tree. a lively green hue. Specimens of it are now covered 

Instigated by the threatened dearth of the gutta with spikes of flower buds, which will open at the first 
percha tree (Isonandra Gutta), M. Heckel has sought a break of spring weather, and soon be succeeded by 
substitute, and claims to have found it in the Birty1'o- bunches of grape-like berries, covered with a lovely 
spermum Parkii (Kotschy) of equatorial · Africa, and bloom. 
abundant in latitudes between Upper Senegal and the Two other noble, large-leaved species which thrive 
Nile, especially in the forests of the Niger and Nile re- under trees are M. Bealli and M. intermedia. For 
gions. It affects the argillaceous and ferruginous soils warm, sheltered gardens, M. Nepcenus is most beauti
of Bambarras Boure and Fonta-Djalon, where the Afri- ful, and B. Fortunei is well worth having, but both 
cans gather its fruit, which yields a grease called these are rather tender. One of the loveliest of flower
ka1·ite. The juice or milk is obtained by incision from ing shrubs is B. Darwinii, which blooms abundantly, 
the bark, and on evaporation resembles gutta percha. and of which we have had spikes of bloom sent us on 
M. Heckel states that he has sent seeds to various Christmas day from Devonshire. One of the cheapest 
French colonies, and also to England, in the hope that for common purposes, and really a beautiful species, 
latter country will try the experiment of introducing though not equal to those already named, is M. aqui
the tree into her vast tropical possessions. M. Heckel folium, well adapted to plant in quantity in town gar
also calls the attention of English botanists and chem- dens, and to form game covers or belts for screening off 
ists to the divers Indian Bassias, as he is led by analo- the compost or rubbish yard from the kitchen garden. 
gy to infer that they might furnish milky products These are certainly the best for planting under trees.-
similar to the Bassia Parkii. Land and Wate?'. 

The Cutlery Mauuracture. 

American cutlery is now finding its way all over the 
world, and knives, shears, scythes, and planes of our 
manufacture are to be found in the warehouses of most 
large English cities. In 1872 the importation of cutlery 
into the United States amounted $10, 500,000, which 
was cut down in 1880 to about $900, 000 a year, besides 
which $700,000 worth of domestic goods were exported in 
that year. In tile manufacture of axes, the United 
States have made most marvelous advances, surpassing 
all other countries, except Canada, which bears an 
equally good reputation for making these useful imple
ments. 

Good table knives are made of steel and iron welcled 
together; the part which goes into the handle (called 
technically the tang in England) and the shoulder are 
of iron, and the blade of steel. The tang and shoulder 
are forged from bar iron, and the blade from shear or 
cast steel. Knife blades, razor blades, and other small ar
ticles are usually forged into their required shape while 
still attached to the bar, which serves for the workman 
to hold them by. When the bar becomes too short, it 
is grasped in a pair of tongs held close by a ring which 
clamps them by sliding up their conical handles. Two 
men are employed in forging such work. 'l'he principal 
workman, or fireman, as he is sometimes called, uses a 

small hammer of two to four pounds 
weight, while the haIIlmerman wields the 
sledge hammer, weighing from ten to 
fifteen pounds. The fireman, who at
tends the heating as well as the anvil 
work, directs the hammerman, whose 
blows merely follow those of the small 
directing hammer of the fireman. In 
drawing down or reducing a bar both in 
length and width, the flat face of the 
hammer is used; but when the length or 
breadth alone is to be extended, only the 
narrow edge of the hammer is used. The 
concavity of razor blades is made by 
hammering the blade on a small roulld
faced anvil ; the notch, or nail hole, of a 
penknife is struck by means of a chisel of 
the required form. Superior work, such 
as razor blades, are " smithed " after forg
i ng, that is, beaten upon an anvil, to con
dense the metal as much as possible, and 
slightly ground or scorched upon a rough 
stone, to finish the shaping and remove 
the scale, or black oxidized surface, which 
would interfere with the color of the 
tempering. 

Common knives are made en tirely of 
iron, and the difference of price arises 
not merely from the difference in cost of 
the material, but from the greater facility 
of working. I t should also be understood 
that, in many articles composed of steel 
welded to iron, the saving of steel is not 
the only advantage, for steel being more 
brittle than wrought iron, it is very desira
ble, in all articles subject to a transverse 
breaking strain or to concussion, that 
every part except the cutting or working 
edge should be of iron. Thus a hatchet 
made entirely of steel would be less dura
ble than one of iron with a welded steel 
cutting edge, and so of other articles. 

Table forks are forged rudely into the 
shape required, first as though but a sin
gle thick prong were required. The part 
for the prongs is then beaten out, and a 
sta::nping die is brought down upon it, 
which forms the prongs, with a thin film 
of steel between them; this is cut out by 
a cutting die. Then they are softened and 
filed up, again hardened and tempered and 

ground to smooth and finish. The dry grinding of forks, 
needles, etc. , is a very deleterious trade, on account of 
the particles of steel which enter the nostrils of the 
workmen, and produce most painful irritation, fol
lowed by a peculiar disease called . .  grinder's asthma, " 
which is said to shorten life so seriously that few dry 
.grinders, exposed to the steel dust, reach forty years of 
age. Many remedies have beeen proposed for this. A 
magnetic mouthpiece was invented ; but the workmen 
would not woor it, on account of its novelty, i ts gro
tesque appearance, the trouble of cleaning it, and 
the belief that if their trade were more healthy, greater 
numbers would enter it, and wages be requced. A re
volving fan, which sets in motion a current of air, that 
is carried by a pipe to the outside of the building, has 
been used with greater success, and is now in general 
use when it can be applied, though its introduction 
was much opposed by the workmen. 

.. I . . .. 
Progress ot' Natural Gallo 

Natural gas will soon be used as an illuminant in Kan
sas City, Mo. , Wyandotte, Kan. , and several other 
cities and towns near these places. The gas has been 
struck at several points during the last two years, and 
parties from the Pennsylvania oil regions have under
taken to develop its use. 
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Jtitutifit !tutritIlU. 
ENGINEERING IN.VENTIONS. 

A governor for steam engines has been 
patented by Mr. Aaron J. Allen, of Hope, R. I. Com· 
biued with s governor of the ordinary type is a rotating 
sleeve, gearing, and sliding clutch, by which the spiu
die operatiug the cut-off or throttle is shortened aud 
lengthened to give marc or less steam as required by 
the load, without making any great change of speed. 

An eleetric engine has been patented by 
Mr. WIlliam A. J. Kohrn, of San Fraucisco, Cal. Com
biued with field magnets, swinging armatures with 
coils, and a battery connected with the field magnets, 
another battery is connectecl with the coils of the arma
ture, and there are devices for automatically closing 
aud opening the circuits of the field magnets and of the 
armatures, with other novel features. 

A boiler feeder has been patented by 
Mr. Samuel Haigh, of Coqnitlam, New Westmiuster, 
British Columbia, Canada. This inventiou relates to 
the use of water cylinders which are alternately filled 
and their contents run into the boiler in succession, 
there being a novel arrangement of floats, rods, and 
stops for actuatiug the valve of a steam cylinder in 
combination with the water cylinders. 

• • •  
MECHANICAL INVENTIONS. 

A lathe for turning spirals has been pa
teuted by Mr. Silas Moore. of Cleveland, O.  It feeds 
the work regularly against a revol ving cutter, which 
may be quickly withdrawn and returned, so spirals may 
be cut either right or left handed, cyliudrical, tapering, 
or wave pattern. and the pitch may be regulated at the 
beginuing of each job by arranging the gear wheels iu 
proper relation to the screw. 

• • •  
AGRICULTURAL INVENTIONS. 

A cultivator has been patented by Mr. 
Jabez C. Nelson, of Marion, Ala. The tongue has a 
rounded forward end, a forked rear end, two arched 
bars attached to it, plow beams secnred adjustably to 
t.he arms of the arched bars, with other novel features, 
makiug a cultIvator which can be readily adj nsted to a 
variety of differeut kinds of wor k. 

---�.IHt. ··-·---
MISCELLANEOUS INVENTIONS. • 

A table corner has been patented by Mr. 
Harvey N. Hall, of Evansville, Ind. It consists of a 
curved c1amping iron and a curved stud or block, (',Ofll
bined with a table frame and leg, the object being to 
thus provide firm and dnrable fastenings for secnring 
table legs to the frames. 

A trace carrier has been patented by 
Mr. Frank O. Derr, of Moulton, Iowa. It  is made with 
side loops for the side straps of a harness. with a eross 
bar for the back strap, and a rear loop and keeper for 

lates to cauteries heated by gas, for which the instru
ment is made with separate tubes, one for the gas and 
the other for the air, the ends being so bent that the cur
rent of air is discharged at right angles, or nearly so, to 
the flame. 

A combined hammer and nail feeding 
device has been patented by Mr. Emmet Horton, of 
Dundee, N. Y. It is for use by carpenters, and for 
shingling, lathing, etc., having a nail receptacle which, 
by the swinging movemeut of the haudle, is made to 
feed the nails by gravity, one at a tnne, to an attachment 
that places them in position for being driven. 

A plaque or panel has been patented 
by Mr. Edward de Planque, of Hoboken, N. J. It is 
formed of two layers of canvas or duck united by a 
mixture of glue, whiting, and finely pulverized wood, 
the face or panel having a covering of whiting and glue 
on which the painting or drawing is produced, the 
plaque being readily pressed into any desired shape. 

An ice creeper has been patented by Mr. 
Peter B. Laird, of Brooklyn, N. Y. It is made of two 
elastic wires, connected at their middle parts by a collar 
or band, and bent at their ends to form lugs to clasp 
the edges of the sole and heel, and points to engage the 
ice, the device being one readily applied to and detach
ed from the soles of boots and shoes. 

An adjusting device for rolling mills 
has been patented by Mr. John Wood, of Conshohocken, 
Pa. The invention consists in a wedge operated by a 
screw, aud fitted between the breaker and bolster at one 
eud of the top roll, whereby the adjustmeut of the roll 
to the lower one can be be accomplished accurately and 
without loss of time. 

A spectacle and eyeglass frame has been 
patented by Mr. Louis Lazarus, of Allegheny, Pa. The 
bows are divided to allow of the convenient insertion of 
new lenses, but have a novel attachment of flexible me
tal tape or springs, which is scarcely perceivable, to hold 
the abutting ends of the divided bows pressed down 
upon the lenses. 

A millstone dress has been patented by 
Mr. Robert Wilson, of Greenup, Ky. The millstone 
has furrows and lands, the latter with their tops round
ed from the inner ends to a circle surrounding the eye, 
and with their remaining portions made flat, so the bran 
will not be cut or torn, and the stones are kept com
paratively cool. 

A combined reclining and rocking chair 
has been patented by Mr. Henry G. C. Lauer, of Iowa 
City, Iowa. The rockers are upon the rear legs ouly, 
and the arms are adapted to slide upon upwardly exteud
ed parts of the rear legs, and when used for recliuing 
the chair will remain in any position to which it may 
be adj usted. 

A truss frame for roofs of buildings has 
been patented by Mr. WilIi�m P. Buckley, of Oxford, 
Chenango County, N. Y. This iuvention covers a spe
cial combination of rods with the framework and braces 

the crupper strap, the device being cheap and durable to support the weight of the roof in such manner as to 
and easily applied to any harness. give the greatest amount of strength and security from 

A salt boiler or pan has bellll patented the building spreading or roof settling. 
by Mr. John Seely, of Warsaw, N. Y. Steam is USCG An ore and salt drier has been patented 
for heating, and wood is the principal material com- by Mr. Robert A. Nevin, of San Francisco, Cal. Com
posing the boiler C)r pan, the construction being such bined with a rotating drier, ore roaster, and stack, are 
that the different parts may be keyed up at any time specially arranged flues and dampers, making an appa
to keep it from leakmg in case of shrinkage. ratus peculiarly adapted for drying ores preparatory to 

A step ladder has been patented by l\<Ir. pulverizing and chloridizing, and also for drying the 
William II. Klme, of Watsontown, Pa. Combined with salt to be used in the chloridizing process. 
the ladder is a folding table and a drawer for holding A press for moulding ornamental tiles 
small articles ; the ladder is automatic in opening and or other articles of cement has been patented by Mr. 
closing, and is strengthened and made more firm than Jean Larmanjat, of Paris, France. By this invention a 
step ladders ordinarily are. slight vtrtical movement is imparted to 1(he mould table 

Window and other glass forms the sub- by means of counterweighted levers, spriugs, etc. ,  to 
'jcct of a patent issued to Mr. Michael Magrath, of New prevent the accumulatiou of dnst and grit between the 
York city. The glass has a novel configuration <'n one mould carrying table and the press frame, so the table 
of its faces, especially adapting it for fan lights, doors. WIll not become clogged. 
etc., giving multiplied prismatic effect. by the refrangi- A temporary binder for books, maga
bility of the rays of light upon a wall or other surface zines, etc. ,  has been patented by Mr. George E. Alvord, 
upon which the light is made to fal! .  of St.  Louis, Mo. A hollow body or back carries book 

A rope clamp has been patented by Mr. covers of the usual form, and has two hooks, one mov
Samuel H. Magee, of Galveston, Tcxas. It consists of a able and the other fixed, for engaging the leaves, the 
pair of c1ampiug segments, combined with a wedge- movable hook being drawn toward the fixed hook by 
shaped plate, for use in place of selvage straps, and means of a spring, the device being cheap and easily 
purch"se" in setting up rigging, instead of catspaws, operated. 
and also for joiniug two ends of a rope in placc of splic- A staple has been patented by Mr. 
ing. Abram Nelson, of New York city. This invention 

A velocipede has been patented by Mr. covers a new form of hook staplb iutended especially 
Lindsey Dickey, of Vibbard, Mo. 'i'he velocipcde wheel for biuding the strands of wire feuces t.o the post or 

i. made with a wheel having an int.,rnal gear formed on framing, the body and point beiug such that it may be 
its rim, spokes projectiug from the rim of the said driveu independently of the graiu of the wood, and ar
wheel, and a rim on the spokes, making a novel machine ranged vertically or horizontally or at any intermediate 
which cau be driven at a high or low speed aud easily angle. 
steered. A furnace for annealing metals has been 

An advertiser and card holder has been patented by Messrs. Edwin M. Herr, of Denver, Col.,  
t t d b M J h M II bb d f L k V'II N I and George W. Cummins, of Vienua, N. J. This inven-pa ell e y r. 0 n . u ar ! 0 a e 1 a�e, .J.. . I . . 

H. A board ib divided iuto spaces by transverse ridges, tlOn covers a nov?1 constructIOn and arrangement of 
and on the side edges of the board are two pins for each parts for a� anneahng fnrnace i� which i� an air ti�ht 
space, on which are held cords which pass over the ch�m�cr WIth furnace snrrOUll?lug it, a pIston carrte�, 
spaces and hold cords iu place between the ridges, the swm;mg gates, . an

l
� other SP�Clal features, whereby It 

holder being provlded with means for hanging. can e a�tomatlCa y .operate . 

A pump has beeu pateuted by Mr. A brICk machme has been patented by 
Charles H. Bennett, of  Blossburg, Pa. This iu�ention Mr. Charles A. Tarragon, of Portlaud, Ore. It is made 
relates to improvements in that class of pumps where with a sliding frame having cross bars and carrying 
the piston is reciprocated vertically by the stand pipe moulds opeu at the corners and provided with lugs and 
throngh which the water rises, the constructiou being pins, with which engage double hooks attached to shafts 
simple, the pump easily operated, and not liable to get carrying cam plates, with other novel features, to facili-
out of order. tate the removal of bricks from the moulds of brick 

. machInes. 
A thill coupling has been patented by 

The charge jIlT' Insertion under this head is One Dollar 

a linejllT' each insertwn ; alxYut eight words to a line. 
Advertisements must be 1'eMi>Jed at publica/ion office 
as early as Thitrsday morning to appear in newt issue. 

Common report has it that anything, exceptiug bank 
checks and business paper. may be forged by the Reau
dry HammRlf, made in various sizes by Beaudry & Cun
ningham, of Boston, Mass. They are being used exten
sively by wagon makers and cutlery manufacturers. 

Wood Working Machinery. Full line. Williamsport 
Machine Co., " Limited," 110 W. 3d St., Williamsport, Pa. 

Crescent Solidified Oil and Lubricators. Something 
new. Crescent Mfg. Co" Cleveland, O. 

Packer Ratchet Drills are drop forged from Norway 
iron and bar steel. Billings & Spencer Co., Hartford,Conn. 

Iron and Steel Drop Forgings ; all kiuds to order. 
Beecher & Peck, New Haven, Conn. 

Brewers supplied with Pumps for every service 
by Valley Machine Works. ;Easthampton, Mass. 

The " Champiou " 6-lever Padlocks have no 2 keys to 
pass. Security unequaled. Miller Lock Works, Phila
delphia, Pa. 

The Cohannet Mills, of Taunton, Muss .• start a!ld stop 
their electric light machines by Volney W _ Mason & 
Co. 's �-'riction Pulleys. I!rovidence, R. 1. 

Hull Vapor Cook Stoves.-Best in the world ; sell 
everywhere. Agents wanted. Send for catalogue and 
terms. Hull Vapor Stove Co . •  Cleveland, Ohio. 

Peerless Leathcr Belting. Best in the world' for swift 
running and electric machines. Arny & Son, Phila. 

" How to Keep BOIlers Clean.-" Seud your address 
for free 8S page book. Jus. C. Hotchkiss, 86 John St., N. Y. 

The most complete catalogue of Scientific aud Me
chanical Books ever published will be sent free on ap
plication to Munn & Co., 861 Broadway, N. Y_ 

Shaftiug, Couplings, Hangers, Pulleys. Edisou Shafting 
Mfg. Co.,86 Goerck St., N.Y. Send.for catalogue and prices. 

Air Compressors, Rock Drills. Jas. Clayton, B'klyn,N.Y. 
Iron Planer, Lathe, Drill, and other machine tools of 

modern design. New Haven Mfg. Co., New llaven, Conn. 

The leading Non-couducting Covering for Boilers, 
Pipes, etc., is Wm. Berkefeld's Fossil Meal Composition : 
" inch thickness radiates less heat than any other cov
ering does with two inches. Sold in dry state by the 
pound. ]<'ossil Meal Co., 48 Cedar St., N. Y. 

Every variety of Rubber Belting, Hose, Packing, Gas
kets, Springs, Tubing, Rubber Covered Rollers. Deckle 
Straps, Printers' Blankets, manufactured by Boston 
Belting Co., 226,Devonshire St., Boston, and 70 Reade St., 
New York. 

Write to Munn & Co., 361 Broadway, N. Y., for cata
logue of Scientific Books for sale by them. 

Wanted.-Patented articles or machinery to manufac
tnre and introduce. Lexington Mfg. Co., LeXington, Ky. 

Mill., Engines, and Boilers for all purposes and or 
every descriptton. Send fOr'circulars. Newell Universal 
Mill Co., 10 Barclay Street, N. Y_ 

Presses & Dies. Ferracute Mach. Co., Bridgeton, N. J. 
For Power & Economy, Alcott's Turbiue, Mt. Holly, N.J. 

Send for Monthly Machinery List 
to the George Place Machinery Company, 

121 Chambers and 103 Reade Streets. New York. 

If an invention has not been patented iu the United 
BtRtes for more than one year, it may still be patented in 
Canada. Cost for Canadian patent. $40. Varion8 other 
foreign patents may also be obtained. }1�or instructions 
address Munn & Co., SCIENTIFIC AMERICAN patent 
agency, 361 Broadway, New York. 

Guild & Garrison's Steam Pump Works, Brooklyn, 
N. Y. Steam Pumping Machinery of every description. 
Send for catalogue. 

Machinery for Llght Manufacturing, on · hand and 
built to order. E. E. Garvin & Co., 139 Center St., N: Y. 

Nickel Plating.-Sole manufacturers cast nicke( an
odes, pure nickel salts, polishing compositions, etc. Com .. 
plete outfit for plat.ing, etc. Hanson, Van Winkle & Co. , 
Newark, �. J., and 92 and 94 Liberty. St., New York. 

For Steam and Powel, Pumping Machinery of Single 
and Duplex Pattern, embraCing boiler feed, fire and low 
pressure pumps, independent condensing o�tflts, vac
uum, hydraUliC, arteslan, and deep well pumps, air com4 
pressers, address Geo. F. Blake Mfg. Co., 44 Washington, 
St., Boston ; 97 Liberty St., N. Y. Send for catalogue. 

Supplement Catalogne.-Persons in pursuit of infor
mation of any special engineering, mechanical, or scien
tific subject, can have catalogue of contents of the SCI
ENTIFIC AMERICAN SUPPLEME�T sent to them fre£'. 
The SUPPI .. EMENT contains lengthy articles embracing 
the whole range of engineering, mechanics, and physical 
science. Address Munn & Co., Publishers, New York. 

Send for catalogue of Scientific Books for sale by 
Munn & Co., 861 Broadway, N. Y. Free on application. 

Curtis Pressure Regulator and Steam �rap. See p. 365. 
Woodwork'g Mach'y, Rolistone Mach. Co. Adv., p. 364. 
Catalogue of Books, 128 pages, for Engineers and 

Electricians, sent free. E. & F. N. Spon, 35 Murray 
Street, N. Y. 

Krwts. Ties, and Splices. By J. T. Burgess. A Hand
book for Seafarers and all who use Cordage. 12mo., 
cloth, illustrated. London, 1884. Sene, postage prepaid, 
on receipt of 50 cts., by Munn & Co., New York. 

We are sole manufacturers of the FIbrous Asbestos 
Removable Pipe and Boiler Coverings. We make pure 
asbestos <{oods of all kinds. The Chalmers-Spence Co .• 
419 East 8th Street, New York. 

Chucks-over 100 different kiuds aud sizes in stock. 
Mr. George D. Umland, of Osceola Mills, Wis. The m
vention covers a specially formed block on a carriage 
axle clip, with other novel features, affordiug means 
whereby either a tongue or a pair of thills may be 
quickly attached to or detached from the axle of a car-

A cartridge loading board has been pa
teuted by Mr. Heury W. H<',we, of Lawrence, Kan. It Specials made to order. A. F. Cushman, Hartford, Ct. 

riage. 

has au·y desired number of h oles for receiving shells, Steam Hammers, Improved Hydraulic Jacks, aud Tube 
and at the bottom side the holes are couutersunk to re- Expanders. R. Dudgeon,  24 Columbia St., New York. 

ceive the flauges, a hinge being on that side to close Barrel, Keg, Hogshead, StaveMach'y. See adv. p. 270. 
against the head of the shells, which are held by hold- Nervous, Debilitated Men. 

• ing spurs made wedge-shaped and fiat, preventing the You are allowed a fr .. tffia! of thlffty "'''118 of the use of A fastenIng for bag, pocketbook, and shells from tnrning during crimping withont injuriug Dr. Dye's Celebrated Voltaic Belt WIth Electric Suspen
purse frames has been patented by Mr. Charles S. Shep- the rim. A cartridge shell creaser I:as also been pat- sory Appliances, for the speedy relief and permanent 
srd, of Brooklyn, N. Y. A pair of studs is attached to ented by the same inventor, more particularly intend- cure of Nervous Debility, loss of Vitality and Man
one part of the frame, and studs with knobs to the other . ed for loading apparatus of the foregoing kiud but the hood, and all kindred troubles. Also for many other 
part of the frame, aud a rod with a knob is hinged to I creaser, either with or withont an attached trim�er. may diseases. Complete restoratio� t? health, vigor, and 

the oue pair of studs shutting <lown between the b d t I ' t" 'th h d b  1 manhood guaranteed. No rIsk IS meurred. Illustrated 
. ' e use 8cpara e y or In connee lOll WI , a an race or pamphlet. with full information, terms, etc., mailed knobs of the other palr. 

I other means for tUrI1ing it, so that shells may he ereas- free by addressing A gas cautery has been patented by Mr. ed, trimmed, and crimped without removing from the VoltaiC Belt Co., 
Charles Graefe, of Sandusky, Ohio. This invention reo loading board Marshall, Mich. 

l!Jmer80n's lr Rook oj Saws jree. Reduced prices 
for 1885. 50,000 Sawyers and Lumbermeu. Address 
Emerson, 

,
Smith & Co. , Limited, Beaver �"alls, Pa. 

Hoisting Engiues, Friction Clutch Pulleys, Cut-off 
Couplings. D. �'risbie & Co., Philadel phia, Pa. 

� A Handbook on the Teeth oj Gears, $1. Circular 
free. Gear Wheels and Gear Cutting. Send for Cata
log-ue S. Ged. B. Grant, 66 Beverly Street, Boston, Mass. 

Mineral Lauds Prospected, Artesian Wells Bored, by 
Pa. Diamond Drill Co. Box 423, Pottsville, Pa. See p. 398. 

For best low · price Planer and Matcher, and latest 
improved Sash:- Door, and Blind Machinery, Rend for 
catalogue to Rowley & Hermance, Williamsport. Pa. 

Split Pulleys at low prices, and of same strength aud 
appearance as Whole Pulleys. Yocom & Son's Shaftini: 
Works, Drinker St . •  Philadelphia, Pa. 

HINTS TO CORRESPONDEN'rS. 
Names and Address mnst accompany all letters, 

or no attention will be paid thereto. This is for our 
iuformation, aud not for publication. 

References to former articles or answers should 
give date of paper and page or number of question. 

Inquiries not answered III reasonable time should 
be repeated ; correspondents will bear iu mind that 
some answers require not. a little research, and, 
though we endeavor to reply to al!, either by letter 
or in this department, each must take his turu. 

Special Information requests ou matters of 
personal rather than general interest, and requests 
for Prompt Answers by Letter, should be 
accompanied with remittance of $1 to $5, according 
to the sub.iect, as we cannot be expected to perform 
such service without remnneration. 

Scientific American Snpplements referred 
to may be had at the office. Price 10 ceuts each. 

Minerals seut for examination should be distinctly 
marked or labeled. 

(1) C. F. G.-Coke, or mixed coke and 
anthracite, or mixed coke and bituminous, are only in� 
jurions to boilers by the amount of sulphur contained. 
The heat is always supposed to be controllable. For 
locomotives we should not hesitate in lltling coke lllixed 
with good bituminous coal. 

(2) R. W. C.-There has been no vessel 
yet built or afloat t.hat cau withstand the destructive 
effect of the best guns now made. You will fiud most 
iuteresting acconuts of the directiou that active warfare 
may take in the future by reading the articles ou the 
American cruisers in SCIENTIFIC AMERICAN SUPPLE� 

MENT, No. 4.'l2. Also ou Rifled Ordnance, SCIENTIFIC 

AMERICAN SUPPI.EMENT, No. 437. Ou French Iron 
Clads, No. 442, Also a most interesting account, illus
trated aud tabulated, of the heavy guns of 1884, in SVI

ENTIFIC AMERICAN SUPPLEMENT, No. 450. 
(3) L. E. 1. asks : What size propelJ.�r 

wheel sho,ul,d . a boat 2.'5 feet "eQI 6 ,  fcet .b�al)l . and Cllr" .. 
ryin", a 4 ilOrse power engine, use ? A. 24 inch 3 
blaae wheel. 

(4) D. B. G. writes : Butterine is made 
from the best creamery bntter ·aud from the fiuest leaf 
lard deodorized and thoroughly mixed, a slight amount 
of butter color being adde(l. It gets its flavor entirely 
from the butter used. Is there anything that will give 
this butter fiavor, except butter? If so, is It safe to 
use it? A. Nothing but butter wili give the desired 
fiavor. It is safe enough to use oleomargarine, but the 
trouble Is it is gencraliy sold for wha t it is not-at a high 
price fof'deodorized lard, but a lower fignre than good 
buttefcan be sold at. 

(5) A, W. A.-The weights of the largest 
gnns now being made are about 119 tons, 15%; inches bore 
and 46 feet long, made by Krupp in Germany. The 
largest castirou guus made in the United States are the 
20 inch 100 tou guus cast at Pittsburg. In May, 1884, 
the heaviest gun yet made was cast at the 80uth Bos
ton Iron Works-12 inch rifled, 30 feet loug, weighing 
212.000 pounds finished. 

(6) J. W. R. asks the proper way to test 
gnm fire hose. A. Use auy pump capable of making 
the pressnre with a pressure gauge attached, fasten a � 
hose COlI piing to the pump, and to the other half fix a 
valve for letting out the air ; attach the hose to the 
coupling in the usual way, pump in the water, aud let 
out the air at the opposite cnd. Pump up by gauge ·to 
the required test. 

(7) J. W. H. -The compound engine 
conE-ists of two cylinders, or tt combination of a high 
pressure and low J pre8snre engine in one--the second 
and larger cylinder taking the exhaust from the first 
cyliuder at about 5 pounds pressure working, as a low 
pressure engine with condenser and air pump. A triple 
expansion engine is a new experiment, consisting of 
three cyliuders-a very high pressnre in the first, ex
hausting at a nlediulll pressure to a second, and from 
the secoud exhausting at a low pressure to the third 
cylinder which works under the same conditions u. the 
large cylinder, in the componnd type. Extraordinary 
claims have been made for economy in this class of en� 
gines, but possibly withont dne cousideratiou to weight, 
compllcation, and friction. They are yet to be proved a 
Sllccess. 

(8) A. H. L. asks : 1. What is the chemi
cal cOni"ititlltion of carbide of iron, or spongy iron, used 
for filtering? A. Metallic irou. 2. How is it made com
mercially, and where can it bc bought in large or small 
quantities? A. The carbide of iron is said to be pre
pared by heating hematite with sawdust. You will find 
in SCIENTIFIC AMERICAN SUPPJ,EMENT, No. 124, a de
scription of just how ' "  spongy iron " is made in Eng
land, but ordinary fragments of metallic iron are all 
that is necessary. 3. What literature is there on the 
subject? A. See the artieles on �� Filtration " in· 
Cooley's Cyclopredia of Practical Receipts ; "  also 
'Spongy Iron and Putrescent Organic Material, " SCI

ENTIFIC AMERICAN SUPPLEMENT, No. 87 ; " Experi� 
ments with the Silicated Carbon aud Spongy Iron Fil
ters." SCIENTIFIC Al\'[ERICAN HUPPLE MENT. No. 165� 
U Filtering and Purifying of 'VaterR, " SCIENTIFIC 

AMERICAN SUPPLEMENT. No. 195 : " The Utility of 
Water Filters," SCIENTIFIO AMEIIIOAN SUPPLEMENT, 

No. 209, etc. 
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(9) A. R. R. asks what is the best ma- I stead of one 8 inches by 12 inches? A. There should 
terial to stick cloth to metallic plate. A. Cloth can be be no loss of heat from the use of the two fiues. The 
cemented to polished iron shafts by first giving them a friction On the increased wall surface will compensate 
coat of best white lead paint; this being dried hard, coat ' for the larger size. If the boiler and the connecting 
with best Russian ghIe dissolved in water containing a fiue to the chimneys are properly proportioned, there 
little vinegar or acetic acid. See also SCIENTIFIC should be no waste of heat with :tny size chimney. 2. 
AMERICAN SUPPLEMENT, No. 158. The party who put in the boiler advised me to fill it 

with water to prevent rusting, and a machinist advises 
(10) B. D. A. writes : We have in our me to drain it and build a kindling fire in it to dry out. 

city 12 inch water mains and 6 inch mains. Our fire Which is right? A. Lay up the boiler full of water 
plugs have an outlet of 2!A.i inches diameter; where con- that has been boiled, and close - all air valves and vents 
nections are made to plugs, water pressnre is about 4.5 while steam is on, to keep out air. Moist air rusts a 
pounds per square mch. Will a greater amount of boiler. Water that is free from air does not rust the 
water be discharged from the 12 inch main than from 
the 6 inch main through the connections? A. The dis
charge will be nearly the same for all parts of the sys
tem for a single hydrant, The largest by a small per
centage will be fonnd in the hyurants nearest the source 
of supply. The 12 inch main probably being nearest 
the sonrce of snpply, has the least friction, and will 
give the strongest stream. 

(11) W. D. C. asks whether the figures 
1, 2, 3, 4. 5, 6, 7, 8, 9, 0, can be placed so as to make 100, 
that is, using every one and only once ? A. 50 + 37 + 6 + 4  
+ 1 = 98 + 2= 100. Several other arrangements are possi· 
ble of the figures before the equality mark, 01' the same 
answer comes by variously using the minus and plus 
sigus in a great number of ways. 

(12) P. E. C. says : I have a large collec
tion of French stereoscopic views on glass ; they are 
beautiful, and I would like very much to use them as 
slides for my " sciopticons," but they are all damaged 
with spots, I think from dampness. I took the binding 
paper off of some of them to see if they could be cleaned, 
but have failed in cleaning them. Will you explain 
the cause, also the way after cleaning to make them fit 
for use in the magic lantern? - A. The slides re
ferred to are made on an albnmen film, and are sulphur 
toned. There is no possibility of restoring them so as to 
get rid of the spots. To render such slides of nse in the 
magic lantern, apply a coating of any good transparent 
varnish, and then touch out the defects by a scraper 
and the aid of transparent pigments, 

(13) H. G. W. asks : 1. Have you ever 
published a description of an electrical annunciator? 
A. You will find descriptions of annunciators in the 
back nnmbers of our papers. You will find them also 
in all electrical books. 2. Can you give me directions 
for making an inexpensive electric battery for open cir
cuit work, such as electric bells. etc. ? A. Prob"bly the 
easiest made and the most satisfactory battery for open 

boiler. 
(20) J. W. asks : 1. How high are the 

highest buildings in New York? A. 125 to 175 feet. 2. 
What size rope is used for a life line? A. Ya to � inch 
diameter. 3. Is it necessary to have an invention pat
ented before it is tested? A. You shonld at least have 
a caveat. 4. How can it be introduced ? A. We think 
only by personal trial and business application. 

(21) J. C. writes : If a chamber 2 feet 
long by 1 foot diameter is charged with the solution nsed 
in a fire extingUisher, how long would the pressure last 
and in what manner would the cylinder have to be 
charged in case you wished for a continuous exhaust 
through a Yo inch pipe ? A. You may charge the cylin
der to any desired pressure by varying the quantity of 
acid aud carbonate. You cannot maintam a constant 
stream. The charge soon blows Ollt, when a cleaning 
Ollt and renewal is necessary. The cylinder should be 
charged nearly full with water, and with only enough 
chemicals to obtain the desired effect. The pressure 
may be anything from one to a hundred pounds. 

(22) A. S. -We think you. .. bave selected 
a poor form of motor for your boat ; better make a 
Trouve or a Depretz motor. You will find descriptions 
of Trouve's motor in SUPPLEMENT, No. 259, and Depretz 
motor in No. 212. You will also find a description of 
Griscom'H motor in SUPPLEMENT, No. 267. There is 
also a description of an electric motor as applied to 
small boats ;n SUPPLEMENT, No. 158. We WOUld be 
unable say what the resistance of your wheel would 
be without knowing something of its form. 

(23) W. A. H.-There are scientific 
theories in regard to celestial space set forth in the va
rious later works on astronomy. Read Proctor's 
Myths and Marvels of Ast,ronomy, which we can fur
nish for $3. Meerschaum is said to absorb nicotine and 
oil from tobaeco smoke. 

circllit,work is that known as the Fuller battery, which (24) J. P. McN.-You ca� make the wire 
consists of a porous cell filled to a depth of about a solder by first making a small fioat pan out of sheet iron, 
quarter of an inch wlih mercury and containing a coni- and punch some holes along one of its angles at bot
cal or cylindrical piece of zinc for one pole of the bat· tom. Then pour the melted solder into the pan, and 
tery, the porous cell being placed in a glass jar along drag it along the surface of a piece of fiat iron, so 
with a plate of carbon. The porous cell is filled with that the perforations will be close to the plate. The 
water, and the glass jar outside of the porous cell is I solder will fiow through the holes and chil l on the 
ruled with the ordinary bichromate solut,ion, formed by plate. A little practice will show you how fast to draw 
dissol vi�g bic�romate of potas.h to sat.ura�ion in hot the pan, You canriot mix ally,.aci4 witl) the s\!liler. If 
water, and addmg to the solutIOn when cold one-fifth the parts to be soldered are perfectly cIean, good solder 
its bllik of sulphuric acid.  This solution for the Fuller (2 parts tin 1 part lead) will take on the tin dry, but re
battery will bear reducing from one-third to one-half quires acid or resin to make it take on the iron. 
with water. 3. Where cau I get a good sma�1 foot (25) F. K.-Tarred roofing paper, or power lathe, for working wood and metal, w.lth and heavy building paper, if well' fitted, so as to close all without slide rest and chucks ? A. You can obtaI? good cracks and crarinies, and folded against the framing, will small foot power lathes from any of the dealers m ma- make a great improvement in warmth over the naked chinery wh? advertise in our col�?,ns. 4 . . How st�ong siding, and may answer your purpose. It will not ina current-Will the dynamo-electrICIty m�chille deSCribed terfere with a further improvement hereafter by plasin SU:PLEXENT, No. 161 (1. think that IS the. number), tering or ceiling with wood, if found deficient on a give m volts ? A. About SIX volts. 5. What IS the

.?
ost winter's trial. 

' 
of one of them? A. From 40 to 50 dollars. 6. W III a � . 
current passed through a No, 16 wire induce a current �26) A. E. C. Wrlt�s : . In a vessel that 
in a No. 32 insulated wire wonnd around the large wire wClghs 50 pounds, a fish welghmg 5 pounds has been 
at right angles to its axis? A. It will induce a slight put. Will the vessel then weigh 55 poun�s, or less ? A. 
current in a fine wire. 7. Can the carbon from gas re- I The water supports the fish, and both weigh 55 pounds. 
torts be sawed into slabs for Grenet battery ? A. Yes, (27) J. A.-The objective of a stereop
but it i. an expensive operation. 8. Is this a good solu. ticon would answer very well for a camera obscura. 
for Grenet battery. If not, which is the best-sulphuric I There should be placed above the objective a fine plate 
acid 3 pounds, bichromate potash . 1  pound, water 1 glass mirror at an angle of 45 degrees, to throw the 
pound? A. The solution given above will suit you. image down through the objective. If you desire to 

(14) H. H. F. writes : Yesterday after a s�ow with a single lantern diagrams composed of wh�te . ' . I lines on blue ground, you should fiow the glass With warm ram, thousands of fish worms wer� on the sIde- blue lacquer or with fine shellac or French spirit var-walks. Many were crnshed by pedestrians. . In an nish colored with aniline blue. The common method of hour not one was .to be seen, nor even the �e.mams of a showing diagrams with a colored ground with two Ian. crushed one. NeIther were any holes VISible where terns is  to t�ace the diagram on a smoked glass for- one they could have burrowed, though the mud was streaked 
I lantern, and to project the blne by means of a blue where they had crawled. Fro� �hence do they come, glass placed in the other lantern. and where do they go ? A. ThiS IS not at all ·an uncom- I 1110n occurrence With the common angle worm. They (28) J. A. D. asks : 1. What causes a 

often, in the earlier part of the year. leave the ground lobster to tu�n from green to �ed �hen boiled? A. 
during or after a rain, in myriads. They enter it again , Fr.om the actIOn. of the heat ?n . ltS plgmentar� matter; 
j nst as q'lickly, i. e., those that are not captured and , aCids and also 011 produce a SimIlar effect. but m a man
devoured by birds and numerous enemies. Hence they I ner not perfectly nnderstood, except it is by the further 
come from the soil and go back to it. I oxidation of the coloring matter. 2. What the terms 

• • 
open arid closed circuit infer ; whether they art: used 

(15) F. A. B.-For hlmlnous paInt see synonomously with constant and not constant? A. An 
SCIENTIFIC AMERlCAN SUPPI,EMENT. Nos. 229, 249. open circuit is one in which the current does not flow 
Use 12 inch fiy wheel, abont 20 pounds. We recom- except when work is done. A closed circuit is one 
mend you to make a little more study of lathes, and .try , through which the current always fiows, except when 
the operation of those in use before you make one. I interrupted in doing work. The terms are not synonym-

(16) P. F. H.-The power of a jet de- ous with " constant and not constant " currents. The 
pends entirely upon the pressure of steam and the form

' current fiowing from a battery like the gravity is said 
of the nozzle and jacket. In a plain pipe, as in your to be constant. The current from a battery like the 
Fig. 1, a half pound pressure might be obtained under Grenet is not constant, because it gradually and con
high pressure and best arrangement. Your Fig. 2 will tinnally diminishes. 
have more power than Fig. 1 . Tbe pressure will vary I (29) W. E. McK. asks : 1. Where can I 
with the size of the annular space between the jet and find a description of the compound microscope so clear 
the outer pipe. , that I could build one by it?  I have all the tools and 

(17) F. F. C . -Tide mills' seem to have skill nccessary for fine and accurate work, and would 
gone out of use. We have no knowledge of makers. like to bnild a microscope such as would cost in the 
Any intelligent millwright should be able to construct stores about one hundred dollars, and which would mag
an undershot tide wheel to work both ways by making nify from 50 to 600 diameters: A. We know of no de
a movable breast, or by setting the wheel in 8 mova- scription that would enable you to build such a micro
ble frame to rise or fall with the tide, There are many scope as you describe, Better borrow a stand and copy 
ways of arranging such machines. i it. We would nO.t a�vise y?u to t:ry to �ake the obje?t-

(18) P. M.-Devices for returning the Ive •. . 2. I ?m b�ildmg an mductlOn COil from the .m
tail race water to the fiume are very old the princi- ' structlOn g�ven lU SUPPLEMENT, No. 160, and would like 

I f h' h b d '  t
'

· I to arrange It so that I could regulate the current so as p e () w IC w�s y con enslUg s eam m a . arge I to give shocks. Can I do so by fixing a brass tube to chamber, prodnclUg a vacuum, w�ICh wonld lift the the plug (marked ,J in the drawing) . and which would wate" about 20
. 

feet, whe� by operatmg large valves the slide in betw'1en the tube, A, and the bundle of iron water was discharged mto the . fiu�e. It has no wires, I? A. Induction coil referred to is too large for economy except under some peculiar CIrcumstances. giving shocks. You can regulate the current by m�king (19) L. W. asks : 1. Is there a Wa8te of the magnetic core movable. Sliding it. into the coil 
fuel In using two boiler dues 8 inches by 8 inches in- . strengthens ·the 'current, an( withdrawing it weakens 

the current. 3. What is the object in having the se· t Burglar aiarm, �'. Cross . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  319,566 
condary coil in two parts, and what is tea paper? I Buttou, J. A. COnl�y . . . . .  

: 
. . . . . . . . . . . . . . . . . . . . . . . . . . . .  319,790 

A. To prevent short circuiting in the coil. Tea paper i B�tton fastener, F .  H. RIChards . . . . . . . . . . . . . . . . . . .  d19,508 

is a common white paper used in wrapping up tea. Any I Button fastener. setting machine, F. H. Richards. 319,001 

other paper of medium thickness will answer as well.  Buttonhole clamp, D. Mills . . . . . . . . . . . . . . . . . . . . . . . . .  319,836 

4 Wh . h i ' . Button, sleeve or collar, J. H. Doll . . . . . . . . . . . .. . . . . .  319 4m . at IS t e rne tmg pOl.nt of the.metal aluminum, and Cabinetmaker's clamp, W. E. Sheldon . . . . . . . . . . . . . .  319:517 what solder can I use on It? It WIll not stand the heat Calculating instrument for percentage and pro-
to fiow silver solder, and soft solder will not stick to it. portion, M. '1'. Freeman . . . . . . . . . . . . . . . . . . . . . . . . . .  319,808 
A. About 7000 C. We believe there is no good solder,at Cal' body truss, J. Stephenson . . . . . . . . . . . . . . . .  319,525, 319,536 
least not one that is generally known. 5. Please describe Car bumper, R. A. Cowell . . . . . . . . . . . . . . . . . . . . . . . . . . . .  319,796 

the manner in Which pliers are made. What I want to Car coupling, N. P. Cowell et al . . . . . . . . . . . . . . . . . . . . . .  319,883 

find out is how they pass one jaw through the other Car couplin", Taylor &; J'udlow . . . . . . . , . . . . . . . . . . . . . .  319,863 

and make such a nice fit. A. They pass one piece through Car coupling, W. B. Zerr . . . . .. . . . . . . . . . . . . . . . . . . . . . . .  319,[,41 
Car cover, R. If. Wyman . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  319,944 a large enough opening in the other, then swage and Car door, freight, J. J. Largent . .  ' "  . . . . . . . . . . . . . . . . .  :i19,730 finish them to shape, the one with the opening being Car, dumping. D. S. Stimson . . . . . . . . . . . . . . . . . . . . . . . . . 319,6.'l8 cold, having already been shaped. 6. Jewelers use a Car sand box, street, Gilson &; Houston . . . . . . . . . . . .  319,697 

metal disk for polishing fiat surfaces ; they call them Car. sleeping, M. W. Hazelton . . . . . . . . . . . . . . . . . . . . . . .  319,711 
laps ; they are made of some alloy which looks as Car starter, D. W. Copeland . . . . . . . . . . . . . . . . . . . . . . . . . . 319,565 

though lead, tin, or zinc was the principal metal, and Car wheel. J. Munton . . . . . . . . . . . . . . . . . . . . . . . .  319,837, 319,838 

are charged with emery. Can you tell me what the Car wheel, .T. K. Sax . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  31Q,511 

alloy is, and the proportlO118 in which it is mixed? A. Car whee1s, machine for making, G. F. Simonds . . . 319,753 

Laps are made of lead, an alloy of lead and tin, of Carriage handle, child's, W. S. Grove . . . . . . . . . . . . . . .  319,002 
Carriage shifting rail, H. Mankel, Jr . . . . . . . . . . . . . . .  319,830 copper, brass, or cast iron. 7. Would a small electric Carriage standard, child's, Ellis & Taft . . . . . . . . . . . . .  319,569 lamp made after the Brush model and with carbons � Carrier. See Cash carrier. Trace carrier. 

inch ill diameter work well with 12 Bunsen cells,or what Cart, self-loading, J. H. Barringer . . . . , . . . . . . . . . . . . . 319,876 
is called a carbon Smee battery, with bichromate solu- Cartridge, elect.ric, S. Russell . . . . . . . . . . . . . . . . 319,628, 319,629 

tion? A. If well made, yes. Cash box, L. W. Loveless . . . . . . . . . . . . . . . . . . . . . . . . . . . .  319,498 
Cash carrier, automatic, J. W. Flagg . . . . . . . . . . . • . . .  319,&.12 (30) T. J. writes : 1. I would like to Casting metal ingots, Billings & Hinsdale . . . . . . . . . .  319,779 

know what nation has the largest man of war ship, Casting metal ingots, apparatus for, F. Billings . . . . 319,780 
name of, and the dimensions of it?  A. "''''e believe Casting steel wheels, metal mould fur, W. Sellers. 319,515 

the British war ship Devastation is the most powerful Centerboard, Root &; Childs . . , . . . . . . . . . .. . . . . . . . . . . . .  319,930 

afioat. Do not know its dimensions. 2. Also, I should Centrifugal machine, J. Laidlaw . . . . . . . . . . . . . . . . . . . .  319,493 

like to know what is the best book I 'could procure to Chain link die , J<'. A. Iddings . . . . . . . . . . . . . . . . . . . . . . . . . 319,724 

explain the difference of the different navies of the Chair. See Window cleaning chair. 

world, and where I could procul'C it ? A. See SCIEN' 
Check rein hook, R. Attwooll . . . . . . . . . . . . . . . . . . . . . . . . 319,437 
Cheese, manufacture of. D. II, Burrell . . . . . . . .  , . . . .  a1tJ,882 

TIFIC AMERICAN �UPPLEMENT, No 5, for comparison of Chimney cap, P. D. Sexton . . . . . . . . . . . . . . . • . . . . . . • . . .  319,7-50 
German and American navy . Also No. 212 for Peruvian Chimney cowl, '1'. J. Bradbeer . . . . . . . . . . . . . . . . . . . . . . . 319,552 
and Chilian iron clads in battle. Also No. 422 for an Churn, T. Martin . . . . . .  _ . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 319,831 
account of the largest ships of the British navy� Churn holding device. H. Milburn, Jr . . . . . . . . . . . . . .  319,834 

MINERALS, ETc.-Specinlens have been 
Cigar boxing press, A. Rein . . . . . . . . . . . . . . " . . . . . . .  319,748 
Cigar cutter, R. M. Collard . . . . . . . . . . . . . . . . . . . . . . . . . .  319,456 

received from the following correspondents, and ex- Cigar holder. J. L. C. Cronyn . . . . . . . . . . . . . . . . . . . . . . . . 319,366 
amined with the results stated. Clamp. See Bed clothes clamp. Buttonhole 

A. W. E.-The specimens are called fulgurites, and 
are Vitrified sand t.ubes supposed to have been produced 
by the striking of lightning on sand.�D. S.  H.-The 
specimen is sphalerite, or zinc blende, a valuable ore of 
zinc. 

clamp. Cabinetmaker'8 clamp. }I'loor eiamp. 
Rope clamp. Saw clamp. Sewing machine 
clamp. 

Clamp, Smith &; Adams . . . . . . . . . . . . . . . . . . . . . . .  " . . . . . .  319,521 
Cleaner. See Steam boiler cleaner. 
Clock. calendar, T. Kruczkowski. . . • . . . . . . . . . . . . . . . .  :U9,588 
Clock strikingtJIlechanism, H. L. Naramore . . . .  _ . _ .  319,925 

INDEX OF INVENTIONS Clock, watchman's, R. B. Carr . . . . . . . . . . . . . . . . . . . . . . .  319.783 
Clocks, circuit closer for primary electric, W. F. 

We1 sgerber. . . . . . . . . . . . . . . . . . • • . . . • •  • . . . . . . . . . . . . . .  319,534-
Clutch, friction. T. H. Thompson . . . . . . . . . . . . . . . .  " .  319,81;7 

For which Letter. Patent oC the Coal conveyer, hand, W. 8. Tomkins . . . . . . . . . . . . • . . . 319,865 
Coifee and tea box, P. F. Weber . . . . . . . . . . . . . . . . . . . . .  319,503 
Coffins, device for lowering, W. S. Tbayer . . . . . . . . . .  319,642 
Coloring matter from amidoazo-benzole and 'United State. were Granted, 

homologues, obtaining, L. Vignon . . . . . . • . . . • • • •  319,646 
Commode, N. G. Du Bois . . . . . . . . . . . . . . .  " . . . . . . . . . . . . 319,892 
Conveyer and separator, combined, L. Gathmann. 319,809 June 9, 1885, 
Copper, electro depOSiting, M. G. Farmer . . . .  , . . . . .  319,687 

A N D EACH BEA BING THAT DATE. 
Core bar, F. Shickle . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  319,620 
Corset, M. Cohn . . . . . . . . . . . . . . . . . . .  ' . . . . ;: . . . . . . . . .  " . . . 319,1119 

[See note at end of Ii.t about copies of these patents.] 
Corset, J. Hilborn , . . . . . .  " . . . . . . . . . . . . . . . . . . . . . . . . . . . .  319,715 
Coupling. See Cal' coupling. Pipe coupling. Thill 

coupling. :' 
("ultivator. J. C. Nelson . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  319,6011 

Advertiser and card holder. J. M. Hubbard . . . . . . . .  319,720 Cultivator, E. E. Whipple . . . . . . . . . . . . . . . . . . . . . . . . . . . .  319,871 
Advertising device, automatic, J. McGreer . . . . . . . . 319,597 Curtain bar bracket. T. R. Hyde, Jr . . . . . . . .  , . . . . . . . . 319,908 
Aeriahhip, D. Stout. . .  . .  . . . . . . . . . . . . . . . . . . . . . . . . . . . .  319,936 Cutter. See Cigar cutter. Feed cutter. Meat 
Alarm. See Burglar alarm. cutter. 
Albumen from IIsh roe, obtaining substitut,e for, Cutter head, S. J. Shimer . . . . . . . . . . . . . . . . . . . . . . . . . . . .  319,933 

J. M. Ordway . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  319,503 Cutter head gauge, S. J. Shimer . . . . . . . . . . .  " . . . . . . . . 319,761 
Air ship, A. Spier . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  319,758 Dental engine angle attachment, Johnston &; 
Axle box, car, J. O. Scott . . . . . . . . . . , . ,  • . • . . . • • • . . . . . .  319,514 Browne . . . . . . . . . . • . . . . . . • . . . . . . . . . . . . . . . . . . . . . . . . . . .  319,583 
Axle bOX, car, J. Timmf!' . . . . • • . . . .  , . . . . . . . . . . . . . . . . . .  319.643 Dental pIlers for adjusting tools in hand pieces, 
A xle lubricator, J. M. Denney . . . . . . . . . . . . . . . . . . . . . . .  319,679 Johnston & Browne . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  319,58( 
Axle nut lock. vehicle, J. Conway . . . . . . • . . . . . . . . . • . .  31�,791 Denture, art1:ficial, J. E. Low . . • • . . . • . . • • . • • . . • . . . . . .  319,829 
Axles and other metal articles, machine for forg- Die for spherical articles, G. F. Simonds . . . . . . . . . . .  319,756 

ing car, G. F. Simonds . . . . . . . . . . . . . . . . . . . . . . . . . . . .  319,752 Digger. See Potato digger. 
Bag fastener, H. Shank . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  319,516 Door check, J. 1<'. Rowlett . . . . . . . . . . . . . . . . . . . . . . . . . . . . 319,625 
Bag, pocketbook, and purse frames, fastening Door check, S. Weaver . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  319,532 

for, C. S. Shepard . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  319.632 Door roller, sliding, J. H. I,awrence . . . . . . . . . . . . . . . .  319,494 
Baling press power, W. D. Slauson, . . . . . . .  , . . . . . . . . .  319,858 Doors, stay roller for sliding, A. L. Swett . . . . . . . . . . 319.938 
Batteries,.automatic cut-off for, L. Soulliere . . . . . . 319,635 Draught equalizer, P. E. McDonnell . . . . . . . . . . . . . . . .  319.501 
Bed bottom frames, machin� for attaching fabrics Draught equalizer, C. Miner . . . . . . . . . . . . . . . . . . . . . . . . . .  319,600 

to, Frost &; Bryant . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  �19,476 Drain pipe trap, R. Thayer . . . . . . . . . . . . . . . . . . . . . . . . . . 319,529 
Bed clothes clamp, F. M. Conner . . . . . . . . . . . . . . . . . .  319,563 Drier. See Lumber drier. Ore and salt drier. 
Bed, folding, G. A. Nelson . . . . . . . . . . . . . . . . . . . . . . . . . . .  319,609 Drier, J. H , Cohrs . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  319,562 
Red protector, W. Robinson . . . . . . . . . . . . . . . . . . . . . . . . .  319,623 Drill. See Grain drill. Rock drill. 
Belt hanging device, J. &; W. Eagleston . . . . . . . . . . . .  319,SOil Drill, J. H. Pendletou . . . ... . .. . . . . . . . . . . . . . . . . . . . . . . .  319,614 
Binder, temporary, G. E. Alvord . . . . . . . . . . . . . . . . . . . .  319,660 DriJling and boring machine, combined, G. G. 
Bird cage, B. A. Drayton . . . . . . . . . . . . . . . . . . . . . . . . . . . . 319,891 Morrison . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 319,502 
Bit. See Bridle bit. Eaves trough hanger, fl. S. Dlppry . . . . . . . . . . . . .. . . . . 3U,466 
Blind slat check, J. Racey . . . . . . . . . . . . . . . . . . . . . . . . . . . . 319,620 Electric battery, M. J. Myers . . . . . . . . . . . . . . . . . . . . . . .  319,923 
BJind, window. A. Barker . . . . . . . . . . . . . . . . . . . . . . . . . . . .  319,664. Electric circuits. automatic responding instru-
Block. See Toy building blOCk. ment for, A. G. Holcombe . . . . . . . . . . . . . . . . . . . . . . . , 319,718 
Boiler. See Salt boiler. Steam boiler. Electric engine, W. A. J. Kohrn . . . . . . . . . . . . . . . . . . . . .  319,912 
Boiler tube expander, M. Cashi.n . . . . . . . . . . . . . . . . . . . . 319,55tJ Electric lighting apparatus, H. B. Gale . . . . . . . . . . . . .  319,573 
Bolt. See Flour bolt. Electric machine, dynamo, G. A. Hamilton . . . . . . . .  319.578 
Bolt operating mechanism, P. Herzog . . . . . . . . . . . . . .  319,488 Electric machine, dynamo, IJ. G. Woollev . . . . . . . . . . 319,540 
Bolt or separator, vertical centrifu,z:al. L. Gath- Electrical conductors, making, J. J. Williamson . . .  319,586 

mann . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  319,574 Elevator safety device, IJ. S. Graves . . . . . . . . . . . . . . . . 319,00 
Bolti.ng reel, I:t�. Ferrier . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  3IH,572 Elevators, etc., hydraulic valve for, C. R. Crane . . . 319,678 
Book and music holder, C. W. Hutchins . . . . . . . . . . . . 31!l,007 Engine. See Electric engine. 
Book support, A. A. Fuller . . . . . . . . . . . . . . . . . . . . . . . . . . . 119.R9'J Evaporating Hpparatus, F. J; Oakes . . . . . . . . . . . . . . . . . 319,611 
Boot and shoe nailing machine, H. S. Bacon . .  . . .  319,773 Exercising machine, M. G. Farmer . . . . . . . . . . . . .. . . . .  319,686 
Boot and shoe stretcher, W. J ones . . . . . . . . . . . . . . . . .  319.585 Extractor. See Spoke extractor. 
Boot or shoe lasting machine, Ii" Chase . . . . . . . . . . . . 319,784 Fan holder, B. A.. Drayton . . . . . . . . . . . . . . . . . . . . . . . . . . . 319,800 
Boot or shoe stiffeners. machine for manufactur- If'are register, C. E. Pratt . . . . . . . . . . . . . . . . . . . . . . . . . . . . 319,847 

lng, .J. M. Willou!<h by, . . . . . .  . . . . .  " . . . . . . . . . . .  31�,873 Faucet, Kuntzel & Loescher . . . . . . . . . . . . . . . . . . . . . . . . .  319,J1a 
Boot or shoe uppers for lasting, preparation of, J. Faucet, E. G. & C. Pfau . . . . . . . . . . . . . . . . . . . . .. . . . . . . . . .  319,845 

Green . . . . . . . . . " . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  319,699 Faucet and pump, combined, S. Wicks . . . . . . . . . . . . .  319,5:l5 
Boot tree, G. D. Bateman . . . . . . . . . . . . . . . . . . . . • • • • . . . .  ;m�.667 Faucet, force and drain, A. J. Weatherhead . . . . . . .  31�.647 
Bottle stopper, H. P. Brooks . . . . . . . . . . . . . . . . . . . . . . . . 319,554 Faucet, pump, P. J. Cresar . . . . . . . . . . . . . . . . . . . . . . . . . .  319,557 
Bottle stopper fastener, )�. McA rdle . . . . . . . . . . . . . . . 319,500 Faucet, se1f-closing, T. Haley . . . . . . . . . . . . . . . . . . . . . . .  319,577 
Bottle stopper fastener, A. F. Parkhurst . . . . . . . . . . . 319,504 Feed cutter, C. Knauer . . . . . . . . . . . . . . . . . . . . . . . . . . . .  " .  319,492 
Box. See Cash box. Coffee and tea box. Oil Feed rack and stall, combined. J. H. Dysinger . . . . 319,568 

press box. Feeder and alarm. boiler. T. Barber . . . . . . . . . . . . . . .  319,662 
Box fastener. G. Wilson . . . . . . . . . . . . . . " . . . . . . . . . . . . . .  319.651 Feeder, boiler, S. Haigh . . . . . . . . . .  . . . . . . . . . . . .  . .  . . . .  319.7OS 
Bracket. See Curtain bar bracket .  Staging Felt cleaning apparatus, G. Dunn . . . . . . . . . . . . . . . . . . . ;U9,567 , 

bracket. Fence, barbed. F. D. �'ord . . . . . . . . . . . . . . . . . . . . . . . . . . . . 319.807 
Brake shoe, J. C. I,arkin . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  319,731 �'ence guard. barbed wire. W. C. Reicheneker . . . . .  31�,506 
Brick machine, C. A. Tarragon . . . . • . . . . . . . . . . . . . . . . .  31!l.f�q9 It""ence, machine for making picket WIre, B. IJ. 
Bridge, railway, J. Dennis . . . . . . . . . . . . . . . . . . . . . . . . .  319,798 Fletcher et al . . . . . . . . . . . . .  , . . . . . . . . . . . . ... . . . . . . . " 319,89{; 
Bridle bit, P. Barbour . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  319,439 �'ence post, W. Bayliss . . . . . . . . . . . . . . . . . . '" . . . . . . . . . . .  319,878 
Bridie bit, J. Y. French . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  319,"897 �'ence post, G. W. &; C. M. Kiler . . . . . . . . . . . . . . . . . . .. .  319,823 
Bridles, nose band for overdraw checks for, H. Fence po!:"t anchor. J. Carpenter . . . . . . . . . . . . . . . . . . .  319,558 

I,owe . . .  " . . . . . . . . . . . . . . . . .  ; . . . . . . . . . . . . . . . . . . . . . . . .  319,916 �'encing, metal. W. Bayliss . . .  " . . . . . . . . . . . . . . . . . . . . .  319,877 
Broom corn sizer, G. Smith . . . . . . . . . . . . . . . . . . . . . . . . . . 319,859 �""ertilizer and seed distributer, J. W. DOWDS . . . . . .  319,4OC 
Bucket, dinner, J. B. Schneider . . . . . . . . . . . . . . . . . . . . . 319,932 Fifth wheel, M. A. Pigott . . . . . . . . . . . . . . . . . . . . . . . . . . . .  319,846 
Buckle, C. G. Dobbs . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  319,889 �'ifth wheel, J .  B. Rutherford . . . . . . . . . . . . . . . . . . . . . . .  349,510 
Buckle. G. W. TJon�pecker . . . . . . . . . . . . . . . . . . . . . . . . . . .  319,734 Filter, JJoze & IleJaers . . . . . . . . . . . . . . . . . . . . . . . . .. . . . . .  319,iUr 
Buckle, G. W. Wns.on . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  319,769 Finger, automatic artifi.:!ial. I. Ba:3hore . . . . . . . . . . . . .  319,776 
Buck1e, barn

'
ess, B. J. IIartqlsn . . . . . . . . . . . . . . . . . . . . .  319,579 I Firearm, electric,. J 4  W. Fros� . . . . . . . . . . . . . . . . . . . . . .  319,892 

Buckle, suspender, W. E. flmlth . . . . . . . . . . . . . . . . . . . . .  319,860 , Firearm, breech-loading, J. Hard " . . . . . . . . . . . . . . . . .  319,482 
Building, portable, J . .E. Acheson . . . . . . . . . . . . . . . . . . . 319.486 Firearm, magazine, H. S. Maxim. • . . . . . . . . . . . . . . . . .  319,59.'i 
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Firearm stock. J. P. Onderdonk . . . . . . . . . . . . . . . . . . . . .  319.6L1 Paper calendering machine. M. Solinger . . . . . . . . . . 319.634 Shoe nailing machine. H. S Bacon . . . . . . . . . . . . . . . . . . 319.875 1 TRADE MARKS. 
Fire box mumer. A. Berney . . . . . . . . . . . . . . . . . . . .. . . . .  319.778 Paper cutting machine, H. P. Feister . . . . . . . . . . . . . . . 319,473 
Fire escape, J. Dittrfck . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  319.888 ' Papermaking machines, dandy ron for, F. C. 
Flre escape. R. Molyneux . . . . . . . . . . . . . . . . . . . . . . . . . . . . 319.\n() Plume . . . . . .  " . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  319.616 
Fire escape ladder. T. A. Kimmell . . . . . . . . . . . . . . . . . . 319.824 Papermaking. makinll dandy rolls for. F. C. 
Fire extinguisher. automatic, C. Barne8 . . . . . . . . . . . . 319,774 Plume . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 319,615 

Fire lighter. automatic, C. Hnghes . . . " . . . . . . . . . . . . .  319.722 Paring machine. apple. C. E. Hudson . . . . . . . . . . . . . . . 319.995 

Fish hook. R. Wright . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 319.65S Pavement. artitlcial stone. J. Grant . . . . . . . . . . . . . . . . . 319.575 
Floor clamp. C. E'. Dearth . . . . . . . . . . . . . . . . . . . . . . . . . . . . 319.464 Peanut stripping machine. C. T. Walker . . . . . . . . . . . 319.762 
Floor. fireproof. J. Bo,syns . . . . . . . . . . . . . . . . . . . . . . . . . . 3W.670 PhotographiC apparatus. J. K. Beach . . . . . . . . . . . . . . .  319,6b9 
Flour bolt conveyer, M. W. Clark . . . . . . . . . . . . . . . . . . . 319.786 Photography. apparatus for instantaneous. A. S. 
Flour bolt, upright centrifu�al, JJ. Gathmann . . . . .  a19,695 Barker . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .. . . . . 319,OOa 
}j'olding table. portable, Linsley & Baldwin . . . . . . . . 319.915 Picture frame. C. O. Baxter . . . . . . . . . . . . . . . . . . . . . . . . . .  319.668 
E·orging metal bars. G. F. Simonds . . . . . . . . . . . . . . . . . . 319,755 Pipe coupling. W. G. Robb . . . . . . . . . . . . . . . . . . . . . . . . . . 319.853 
Forging metal articles circular in cross-section. Pipe lines, stop valve box for, G. Westinghouse. 

die for. G. F. Simonds . . . . . . . . . . . . . . . . . . .. . . . . . . . . .  319.754 Jr . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  319.765 
Fork. See Hay fork. Tedder fork. . Planter fertilizing attachment.. seed. A. C. 
Frame. See Picture frame. Spectacle and eye- Evans . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  319,893 

glass frame. Plaque or panel. E. De Planque . . . . . . . . . . . . . . . . . . . . 319.680 

}j'ruit jar. A. F. Wilsol' . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  319.768 Plow. J . E. Marshall . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  319.493 

Furnace. See Glass furnace. Melting furnace. Plow, R. W. Whitehurst . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 319,812 

}I"'urnace for annealing metals, Herr & Cummins . . 319.713 Plow and harrow, combined, Rapass & Currin . . . . .  319.621 
Furnaces, hot air feeder for, J. W. Loveridge . . . . .  319,828 Plow, wheel. J. W. Bartlett . . . . . . . . . . . . . . . . .  319,440, 31!l,441 

Gauge. See Cutter head gauge. Micrometer Plumber·s heater. J. B. Wallace . . . . . . . . . . . . . . . . . . . . . 319.868 

gauge. Pocket for pantaloons, combination. J. Feiss . . . . . . 319,570 

Gas cautery, C. Graefe . . . . . . . . . . . . . . . . . . . . . . . . . . .. . . 319,698 Pomace for keeping the extract,clear, treating, A. 
Gearing. H. Schulze-Berge . . . . . . .  " . . . . . . . . . . . . . . . . . .  319.513 Blaker . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  319.549 
Glass furnace, D. Fetters . . . . . . . o . . . . . . . . . . . . . . . . . . . .  319,688 Potato diuger, A. Corbin, Jr . . . . . . . . . . . . . . . . . . . . . . . . . 319,793 
Glass, window and other, M. Magrath . . . . . . . . . . . . . .  319,592 Potato digger, W. T. Garrett . . . . . . . . . . . . . . . . . . . . .. . . 319,478 
Gold Raving' apparatus. V. P. Yelmini . . . . . . . . . . . . . .  319,651 Potato digging machine, J. Holt . . . . . . . . . . . . . . . . . . .  319,581 
Governor. C. M. Giddings . . . . . . . . . . . . . . . . . . . . . . . . . . . .  319.696 Pottery and glassware and tlnishing or turning 
Governor, steam engine, A. J. Allen . . . . . . . . . . . . . . . . 319,658 the same,.machine for forming, C. C. Thomp-
Grading machine. road. W. R. E'erguson . . . . . . . . .. . . 319.474 son . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  319.760 
Gratn and seed separator and grader. W. Tate . . . .  319.528 Power. See Baling press power. 
Grain drill, G. W. AIUand . . . . . . . . . . . . . , . . . . . . . . . . . . . .  319,659 Prei!'lsure regulator, W. T. Fox . . . . . . . . . . . . . . . . . . . . . . .  319,896 
Grain register, Martin & Baker . . . . . . . . . . . . . . . . . . . . . .  319,594 Primer, electric, S. Russell . . . . . . . . . . . . . . . . . . . . . . . . .  319,627 
Grain scourer, W. A. Cockrell . . . . . . . . . . . . . . . . . . . . . . . 319,788 Printers' rollers, machine for stripping, H. Baker. 319,544 
Grain scouring and cleaning machine. T. Inglis . . .  3ln,909 Priting machine sheet delivery apparatus, C. B. 
Grape ernshing and pressing machine. !. Thay . . . . 319.640 Cottrell . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 319.460 

Guard. See Fence guard. Printing press delivery apparatus, C. B. Cottrell . . 319,458 

Gun, machine, H. S'

. 

Maxim . . . . . . . . . . . . . . . . . . . . . . . . . .  319,596 l .Printing presses, chain and chain guide for sheet 
Hammer and nail feeding device. combined, E. delivery apparatus for, C. B. CottrelL . . . . . . . . . . 319,459 

Horton . . . . . . . . . . . . . . . . . . . . . . . . . . . .  , f . . . . . . . . . . . . . . . 319.719 . Programme signal, electric, R. B. Carr . . . . . . . . .. . . . . 319,182 
Hand rake. W. r 'ellers . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  319.631 Protector. See Bed protector. Skirt protector. 
Handle. See Carriage handle. Puller. See Stump puller. 
Hanger. See Eaves trough hanger. Pulverizing machine. Gates & Kaestner . . . . . . . . . . . . 319.479 

Harness trimming. E. N:Crane . . . . . . . . . . . . . .  319.461. 319.462 Pump. C. H. Bennett . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  319.547 
Harrow. A. Carlin . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 319.151 Pump. P. A. Myers . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 319.924 
Hnrrow. A. C. Evans . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  319,894 Pump, gas compressing, D. Boyle . . . . . . . . . . . . . . . . . . . 319,446 
Harvester. cotton. D. B. Haselton . . . . . . . . . . . . . . . . . . ;J19.710 Rack. See �'eed rack. 
Harvester, grain binding, P. F. Hodges . . . . . . . . . . . . 319,717 Radiator, steam, H. Mooers . . . . . . . . . . . . . . . . . . . . .. . . . . 319,601 
Hat leathers, etc., attaching wire or springs to. 11"'. • Rail fastening, W. F. Nevegold . . . . . . . . . . . . . . . . . . . . . 319,742 

W. Cheetham . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 319.581 Railway. cable. W. M. Levering . . . . . . . . . . . . . . 319,495. 319.496 
Hat shaping and curling machine. G. Rehfuss . . . .  319.747 I Railway, cable, H. Root . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 319,929 
Hay fork, horse, J. T. Brown . . . . . . . . . . . . . . . . •. . . . . . .  319,671 Railway crossings, combined gate and signal for, 
Hay rake and tedder. detachable. J. E. Offutt . . . . . .  319.612 G. A. Reynolds . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 319.622 
Head section. H. Winter . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 319,587 Railway joint. boltless. W. S. Thayer . . . . . . . . . . . . . . . 319.&11 
Heater. See Plumber's heater. Railway spike, A. O.  Morford . . . . . . . . . . . . . . . . . . . .. . . 3IQ,602 
Heating liquids. apparatus for. F. Antal et al. . . . . .  319,874 Railway switch. C. Clinton . . . . . . . . . . . . . . . . . . . . . . . . . . . 319.675 
Heel trimming machines., knife gauge for, G. W. Railway tie, G. C. H. Hasskarl. . . . . . . . . . . . . . . . . . . . . . .  319,813 

De Land . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  319.465 Railway turn table. J. A. Kneedler . . . . . . . . . . . . .. . . . .  319,825 
Holder. See Bool( and music holder. Cigar Rake. See Hand rake. Hay rake. 

holder. lfan holder. Ram for raising water. combined electrical and 
Hook. See Check rein hook. Fish hook. Snap water. F. E. Fisher . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 319.805 

hook. 
. 

Reamer. Riddell & Trout . . . . . . . . . . . . . . . . . . . . . . . . . . . . 319.852 
Horseshoe. C. A. Scott . . . . . . . . . . . . . . . . . . . . . . . . . . . . .. . . 319.749 Re�lining and rocking chair. combined. H. G. C. 
Horseshoe. detachable. E. Hunziker . . . . . . . . . . . . .. . . 319.906 Laner . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .. . 319.732 
Hub. wheel. �'. W. ��arr . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  319.528 Recorder. See Time recorder. 
Ice creeper. P. B. Laird . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 319.729 Refrigerator building lilld chamber. R. & W. A. 
Ice machine. J. Boue-hard . . . . . . . . . . . . . . . .  1 .. . . . . . . . . . .  319.551 H. Bogardus. 2d . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  319.444 
Indicat.or. See Station indicator. Refrigerating car and chamber, R. Bogar�us . . . . . . 319,443 
Injector, J. Gresham . . . . . . . . . . . . . . . . . . . ... . . . . . . . . . . . . . 319.481 Registor. See Fare register. 
Inkstand. school desk. A. H. Hill . . . . . . . . . . . . . . . . . . .  319.815 Regulator. See Pressure regulator. 
Inspirator. P. P. Hogue . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 319.817 Rock drill. D. Wood . . . . . . . . . . . . . . . . . . . .  , . . . . . . . . . . . . .  319.853 
Insulator. G. I" Broomhall . . . . . . . . . . . . . . . . . . . . . . . . . . . 319.447 Roll for metal rods. W. A. McCool . . . . . . . . . . . . . . . . . . 319.832 
Iron. See Soldering iron. Roller. See Door roller. Land roller. 
Ironing table. J. Borton . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  319.445 Rolling mill adjusting device. J. Wood . . . . . . . . . . . . .  319.8M 
J·ack. See Lifting jack. Rolling mill plant. W. Garrett . . . . . . . . . . . . . . .. 319.69J. 319.694 
Jar. See Fruit jar. Rolling mills. catcher and drag-out for, H. B. 
Jar for butter. eLc .. D. W. Norris . . . . . . . . . . . . . . . . . . . . 319.841 Chess . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 319.785 
Jar wrench and can opener, combined, A. Van Rol1ing mills, wheel gearing for rollers of, F. 

Slyke . . . . . . . . . . . . . . . . . . . . . . .  : . . . . . . . . . . . . . . . . . . . . . . .  319.645 Wegmann . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  : . . . .  319.648 
iKnife blades. manufacture of. C. L. Bellamy . . . . . .  319.442 Roofs of buildings. truss frame for, W. P. Buckley 319.881 
Knob, C. Priestland . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  :)19,848 Roofing, metallic, L. H. Montross . . . . . . . . . . . . . . . . . . .  319,921 
Ladder, step, W. H. Kline . . . . . . . . . . . . . . . . . . . . . . . . .. . . 319,728 Roofinu, metalliC, J. C. Wands . . . . . . . . . . . . . . . . . . . . . . .  319,869 
Lampblack, apparatus for manufactUring, P. Roofing, waterproof wood pulp board for, J. Ir. 

Neff . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  319.604 Fogg . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 319.606 
Lampblack. apparatus for the manufacture of. P. Rope clamp. S. H. Mal>(ee . . . . . . . . . . . . . . . . . . . . . . . . . . . .  319.591 

Neff. . . . .  . . . . . . . . . . . . . . . . . . .  . .  . . . . . . . . . . . . .  319.605. 319.600 Rowing gear for boats. D. Stocking . . . . . . . . . . . . . . . . .  319.985 
Lamp. electriC. L. G. Woolley . . . . . . . . . . . . . . . . . . . . . . . . 319.539 Rudder hanging and steering device. E. H. Bar-
T ... amp. electric arc, A. Bossard . . . . . . . . . . . . . . . . . . . . . .  319,781 ney . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 319,665 
Lamp. electric arc. H. Pieper. Fils . . . . . . . . . . . . . . . . . .  319.745 Saddle. gig. B. J. Hartman . . . . . . . . . . . . . . . . . . . . . . . . . . . 319.484 
Lamp. incandescent electriC, L. Heinze . . . . . . . . . . . .  319,580 Saddle. harness, E. Rosenberger . . . . . . . . . . . . . . . . . . . . 319,931 
I,and roller. J. A. J ohnson . . . . . . . . . . . . . . . . . . . . . . . . . .  319.725 Salt boiler or pan. J. Seely . . . . . . . . . . . . . . . . . . . . . . . . . . .  319.6.'lO 
Lantern safety attachment. F. O.  Dewey . . . . . . . . . .  319.799 Sash fastening. J. S. Crump . . . . . . . . . . . . . . . . . . . . . . . . . . 319.887 
Lasting machine. H. W. Dean . . . . . . . . . . . . . . . . . . . . . . . 619.797 Sash holder. E. G. Rust . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 319.509 
I,athe bolt dog. Fay & Scott . . . . . . . . . . . . . . . . . . . . . . . . . . 319.472 Saw clamp. G. Coffin . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  319.455 
J ... athe for turning spirals, S. Moore . . . . . . . . . . . . . . . . .  319,922 Saw filing device, C. F. Hill . . . . . . . . . . . . . . . . . . . . . . .  ; . .  319,489 
I.athe head. A. Whitney . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  319.650 Saw guide. G. W. Rodebaugh . . . . . . . . . . . . . . . . . . . . . . . . 319.624 
Lathe. wood turning. A. D. Waymoth . . . . . . . . . . . . . .  319.531 Sawmill. reCiprocating. D. C. Prescott . . . . . . . . . . . . . .  319.619 
Leather articles, manufacture of, R. Porter . . . . . . . 319,617 Saw sharpening machine, M. Cobel. . . . . . . . . . . . . . . . . 319.794 
Lifting jack, M. H. Ingalls . . . . . . . . . . . . . . . . . . . . . . . . . . . 319.820 Saw sharpening machine. J .  P. Hansen . . . . . . . . . . . . 319.81Z 
Liquid meter. R. W. Graves . . . . . . . . . . . . . . . . . . . . . . . . . . 319.811 Scaffold support. adjustable. J. L. Hughes , . . . . . . . . 319.72.'1 
Lock hasp and hook. combined. F. N. Mihills . . . . . .  319.593 Scaffold. window, C. Hesse . . . . . . . . . . . . . . . . . . . . . . . . .  319.714 
Loom. French & Mattern . . . . . . . . . . . . . . . . . . . . . . . . . . . .  319.475 Scale. weighing. J. H. Stevens . . . . . . . . . . . . . . . . . . . . . . . 319.637 
Loom shuttle. J. P. Thompson . . . . . . . . . . . . . . . . . . . . . .  319.866 Screen. See Window and door screen. 
J.Jounge, S. L. King . . . . . . . . . . . . , . . . . . . . . . . . . . . . . . . . . . .  319,491 Screen for sizing ores and other substances, C. 
Lubricator. See Axle lubricator. Haywood . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  319.486 
Lumber drier. W. E. Cole . . . . . . . . . . . . . . . . . . . . . . . . . . . .  319.677 Screw machine. Alger & Cook . . . . . . . . . . . . . . . . . . . . . . 319.542 
Machine frame and carrialte. lJ'. A. Pratt . . . . . . . . . .  319.618 Screw machine. A. S. Cook . . . " . . . . . . . . . .  " . . . . . . . . . .  319,064 
Machine table. W. Smith . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  319.757 Screw threading lathe. H. Wohlenberg . . . . . . . . . . . . .  319.943 
Measure and register, automatic grain, P. Kauf.. Seals, implement for applying baggage and car, 

mann . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 319.822 Calder & Courtney . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  319.456 
Measuring instrument. lumber. E. Y. Knapp . . . . . . 319.911 Seamed fabric. C. C. Cobleigh . . . . . . . . . . . . . . . . . . . . . . . .  319.458 
Meat cutter. R. B. Pumphrey . . . . . . . . . . . . . . . . . . . . . . . 319.998 Seaming tool. tinner's. P. Vanden Berghe . . . . .. . . . . 319.761 
Meat cntting machhie. T. Johnston . . . . . . . . . . . . . . . . . 319.910 Sewing machine. A. Abell . . . . . . . . . . . . . . . . . . . . . . . . . . . . 319.435 
Metal bending and straightening machine, W. J. Sewing machine. J. E. White . . . . . . . . . . . . . . . . . . . . . . . . 319.1'66 

Muncaster . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  319.603 Sewing machine atta�hment holder, J. M. Griest . . 319.70..'\ 
Metal cutting tool. G. Hoefer . . . . . . . . . . . . . . . . . . . . . . . . 319.816 Sewing mechanism, buttonhole, D. Mills . . . . . . . . . . . 319.685 
Metal handling device. W. O. Nightengale . . . . . . . . .  319.998 Sewing machine clamp. buttonhole, R. C. Bry-
Metal strippinll machine. H. S. Bacon . . . . . . . . . . . . . . 319.722 den . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  ' " ' '  . . . . . . . . . . . . . . .  319.880 

. Meter. See Liquid meter. Sewing machine clamp, buttonhole, J. G. 
Micrometer gauge. J. Moffitt . . . . . . . . . . . . . . . . . . . . . . . .  319.919 Greene . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 319.700 
Middlings purifier brush. J. Wegman. Jr . . . . . . . . . .  319.763 Sewing machine embroidering attachment. J. M. 
Millstone dress. R. Wilson . . . . . . . . . . . . , . . . . . . . . . . . . .  319.652 Griest . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  319.701 
Mixing, measuring. and packaging powdered ma- Sewing machine feeding mechanism, P. DiehL . . . . 319,800 

terial, apparatus for, J. C. Brown . . . . . . . . . . . . .. . .  319,672 Sewing machine feeding mechanism, buttonhole, 
Motor. J. Sullivan . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  319.527 P. Diehl . .  . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  : . . . 319.801 
Mower. lawn. W. A. Lond . . . . . . . . . . . . . . . . . . . . . . . . . . . .  319.827 Sewi"" machine guide. J. Fitting . . . . . . . . . . . . . . . . . . . 319.690 
Nail machine. wire. Hassall & Smith . . . . . . . . . . . . . . . . 319.485 Sewing' machine presser foot. J. M. Griest . . . . .. . . . . 319.702 
Nails, machine for pOinting wire, Loring & Mor- Sewing machine ruming attac1)ment, J. M. Griest. 319,707 

ton . . . . . . . . . . .  : . .  : . . . . . . .. . . . . . . . . . . . . . . . . . . . . . . . . . . .  319.735 Sewing machine shuttle slide. H. Reiss . . . . . . . . . . . .  319.849 
Necktie attachment, I. Noar . . . . . . . . . . . . . . . . . . . . . . . . .  319,840 Sewing machine tension device. S. P. Brown . . . . . . 319.448 
OiJ cup or lubricator. sight feed. C. W. Sherburne 319.519 Sewing machine tension device, A. D. Pentz . . . . . .  319.744 
Oil press vox. Callahan & De Armon . . . . . . . . . . . . . . . .  319.673 Sewing machine throat plate attachment. J. M. 
Oiling ' and polishing wheels. machine for. F. W. Griest . . . . . . . . . . . . . . . . . . .  " . . .  " " " . "  " ' ' ' '  . . . . . . . .  319.703 

StI"r . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .. . .  319,636 Sewing machine tuck marker. J. M. Griest . . . . . . . . . 319,706 

Shot separator feeder. A. Euston . . . . . . .  " . . . . . . . . . .  319.684 

Sign. W. A. McCool. .  . . . . . . ' . . . . . . .  , . . . . . . . . . . . . . . . . . .  319.833 

Signal. See Programme signal. 
Skate fasteninll. roller. E. H. Barney . . . . . . . . . . . . . . . 319.666 
Skate. roller. J. S. Clawson . . . . . . . . . . . . . . . . . . . . . . . . . . .  319.787 
Skate. roller. M. C. Henley . . . . . . . . . . . . . . . . . . . . . . . . . .  319.712 
Skate. roller. I. P. Nelson . . . . . . . . . . . . . . . . . . . . . . . . . . . .  319.839 
Skate. roller. G. H. Thompson . . . . . . . . . . . . . . . . . . . . . . . 319.530 
Skates, implement for attaching washers on 

roller. E. H. Barney . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  319.775 
Skirt protector. lady's. C. A. Gandil . . . . . . . . . . . . . . . . .  319.477 
Smelting furnace, electric. E. H. & A. H. Cowles . . 319.945 
Smelting ores by the electric current, E. H. & A. 

H. Cowles . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 319.795 
Snap hook for reins, F. H. Chapman . . .  . . •  . . . . . . . . .  31P,560 
Soap composition. E. Schaal. . . . . . . . . . . . . . . . . . . . . . . . .  319.8M 
Soldering iron, B. J. Hoffacker . . . • . . • . . . . . . . . . . . . . . .  319,004 
Sower. seed. G. E. Kaltmeyer . . . . . . . . . . . . . . . . . . . . . . .  319.586 
Spark arrester. C. S. Colville . . . . . . . . . . . . . . . . . . . . . . . . . 319.457 
Spectacle and eyeglass frame, L. Lazarus . . . . . . . . . .  3]9,733 
Spike machine. W. Koplin . . . . . . . . . . . . . . . . . . . . . . . . . . . 319.587 
Spittoon. Dorsey & McQuarrie . . . . . . . . . . . . . . . . . . . . . .  319.468 
Spoke driving and tenoning machine, H. Watkins 319.942 
Spoke extractor. G. A. Schoenike . . . . . . . . . . . . . . . . .. . . 319.512 
Spring, W. I. Bunker . . . . . . . . . . . . . . . 0 >  . . . . . . . . . . . .. . . . .  319,555 
Staging bracket. adjustable. J. D. DIlvenport . . . . . . :n9.463 
Staple. A. Nelson . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 319.607 
Starch. laundry. W. H. Midgley . . . . . . . . . . . . . . . . . . . . . 319.598 
Station indicator. W. J. Pettingell . . . . . . . . . . . . . . . . . .  319.505 
Steam boiler. M. W. Barse . . . . . . . . . . . . . . . . . . . . . . . . . . . 319.545 
Steam boi!er, P. O'Connor . . . . . . . . . . . . . . . . . . . . . . . . . . . .. 31\).&.1:2 
Steam boiler cleaner. R. Stewart . . . . . . . . . . . . . . . . . . . .  319,862 
Steam boiler covering. W. H. McKinney . . . . . . . . . . . 319.738 
Steam engine. compound. J. A. Groshon . . . . 3IY.900. 319.901 
Steam engine exhaust attachment, E. M. 

Thomas . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . , . .  319.759 
Steam washer. I,. C. Wright . . . . . . . . . . . . . . . . . . . . . . . . . .  319.656 
Stone and ore crusher. W. A. Miles . . . . . . . . . . . . . . . . . 319.741 
Stuve and furnace, smoke consuming, E. R. 

Weston . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 019.870 
Stove door knob, H. A. Tweed . . . . . . . . . . .  " . . . . . . . . . .  319.fl44 
Stove. heating. Specht & Fix . . . . . . . . . . . . . . . . . . . . . . . .  319.9,)4 
Stovepipe elbow. A. W. Cram . . . . . . . . . . . . . . . . . . . . . . . .  :119.884 
Stove, regenerative gas, J. W. Baker . . . . . . . . . . . . .. . .  319,438 
Stuffing box. Dingle & Jenkins (r) . . . . . . . . . . . . . . . . . . . 10.608 
Stnmp puller. Karnatz & Wiese . . . . . . . . . . . . . . . . . . . . 319.726 
Straw stacker. Brokaw & Butler . . . . . . . . . . . . . . . . . . . . .  319.558 
Switch stand. J. T. Hambay . . . . . . . . . . . . . . . . . . . . . . . . .  319.709 
Syringe. B. F. Sutton . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 319.9.37 
Table. See lJ'olding table. Ironing table. Ma-

chine table. Railway turn table. 
Table corner. H. N. Hall. . . . . . . . . . . . . . . . . . . . . . . . . . . . . 319.00.3 
Tag. marking A. Appel. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 319.543 
Tedder fork. J .  H. Thomab . . . . . . . . . . . . . . . . . . . . . . . . . .  319.864 
Telegraph. printing. G. B. Scott . . . . . . . . . . . . . . . . . . . . . 319.955 
Telegraphs. paper guard for printing. C. Winkel. . 319.770 

Telephone exchange system. Shaw & Childs . . . . . . .  319.858 
Telephone switch. H. W. Comstock. . . . . . . . . .  . . . . . .  319.789 
Telephone transmitter. A. Berthon . . . . . . . . . . . . . . . .  319.548 
Telephone transmitter. S. P. Nutt . . . . . . . . . . . . . . . . .  319.927 
Thill couplin". J. Harpold . . . . . . . . . . . . . . . . . . . . . . . . . . . . 31'.483 
Thill coupling. J. W. Leete . . . . . . . . . . . . . . . . . . . . . . . . . . 319.9H 
Thill coupling. G. D. Umland . . . . . . . . . . . . . . . . . . . . . . . . 319.941 
Thrashing machine band cutter and feeder, Tur-

ner & Strack . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  319.!KO 
Tie. See Railway tiP. 
Tile setting apparat.us, A. N. Byers . . . . . . . . . . . . . . . . . 319.449 
Tiles or other articles of cement, press for mould- i 

ing ornamental, J. Larmanjat . . . . . . . . . . . . . . . . . . . 319,826 
Timepiece dial. M. V. B. llJthridge . . . . . . . . . . . . . . . . . .  319.804 
Time recorder, watchman's, A. Howard . . . . . . . . .. . .  319,818 
Tire tightener. B. Crisler . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  319.685 
Tire upsetter. N. D. Stanley . . . . . . . . . . . . . . . . . . . . . . . . . .  319.861 
'robacco hiller, J. W. Kauffman . . . . . . . . . . . . . . . . . . . . .  319,727 
Tooth. artificial. H. C. Register . . . . . . . . . . . . . . . . . . . . . .  319.746 
Torch. signal. H. J. Pain. . . .  . .  . .  . .  . . . . .  . .  . . .  . .  . . .  . . . .  319.843 
Torpedo boat propelled and steered by electriCity. 

W. S. Sims . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  319.633 
Torpedoes, counterbalancing float for marine, 

Ruck & Jones . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .. . . . . 319.626 
Toy building block. C. H. Westcott . . . . . . . . . . . . . . . . . 319.784 
Trace carrier, F. O. Derr . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 319,681 
Trace fastener. C. L. Bellamy . . . . . . . . . . . . . . . ' "  . . . . . .  319.546 
Trap. See Drain pipe trap. 
Tree. See Boot tree. 
Trellis for grape vines, C. H. T. Claus . . . . . . . . . . . . . .  319.674 
Truck. hand. J. Steel . . . . . . . . . .  ' "  . . . . . . . . . . . . . . . . . . . . .  319.524 
Truck wheel. A. Partridge . . . . . . . . . . . . . . . . . . . . . . . . . . .  319.844 
Trunk fastening. G. H. Blakesley . . . . . . " "  . . . . . . . . .  319.550 
Tube. J. Hudson . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  319.721 
Tube expander. W. A. Bole . . . . . . . . . . . . . . . . . . . . . . . . .  319.879 
Umbrella and parasol. J. Willis . . . . . . . . . . . . .  " "' " ' '  319.767 
Urn, hot water, E. B. Manning . . . . . . . . . . . . . . . . . . . . . . 319,736 
Valve. F. Tudor . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 319,939 
Valve. balanced slide. C. P. Wetherill . . . . . . . . . . . . . 319.659 
Valve. engine. M. C. Baker . . . . . . . . . . . . . . . . . . . . . . . . . . 319,661 
Valve for steam engine cylinders, relief. T. M. 

}j·ell. . . . . . . . .  . . . .  . . . . . . . . . .  . .  . . . . . . .  . . . . . . . . . . . . . . . .  319.571 
Valve gear. A. L. Ide . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 319,819 
Valve gear. H. G. Manning . . . . . . . . . . . . . . . . . . . . . . . . .  319.737 
Valve, mechani8m, C. A. Dixon . . . . . . . . . . . . . . . . . . . . . 319,802 
Valve or steam trap, air, J. P. Marsh . . . . . . . . . . . . . . .  319,593 
Vehicle running gear, A. G. Johnson . . . . . . . . . . . . . . .  319,821 
Vehicle sand band. C. H. Smith . . . . . . . . . . . . . . . . .. . . . .  319.522 
Vehicle wheel. Bean & Grant . . . . . . . . . . . . . . . . . . .. . . . .  319.777 
Vehicle wheel. R. S. Carr . . . . . . . . . . . . . . . . . . . . . . . . . . . .  319.452 
VelOCipede. L. Dickey . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  " 319.682 
Velocipede saddle. F. J. Drake . . . . . . . . . . . . . . . . . . . . . .  319.470 
Ventilator. C. B. Loveless . . . . . . . . . . . . . . . . . . . . . . .  " . . .  319.590 
Veterinary surgical instrument, S. Cochrane . . . . . .  219,454. 
Vise. S. O. Parker . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 319.743 
Wagon. dumping. W. & J. H. Leonhardt . . . . . . . . . . .  319.497 
Wagon. dumping. J. S. McMurtry . . . . . . . . . . . . . . . . . . .  319.739 
Wall. partition. W. Griesser . . . . . . .  " . . . . . . . . . . . . . . .  310.576 
Washer. See Steam washer. 
Washing machine. D. Kunkel. Sr . . . . . . . . . . . . . . . . .. . .  319.589 
Watch case hinge. E. F. Heffernan . . . . . . . . . . . . . . . . . .  319.814 
Watch case pendant. E. C. Fitch . . . . . . . . . . . . . . . . . . . .  319.691 
Weather strip and door stoP. combined. G. W. 

Hadesty . . " . "  . .  " "  . .  " " "  . .  " . .  " . .  " " "  . . . . . . . 319.490 
Wharves and bridges, compound spiling for, J. 

Elmer . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  319.471 
Wheel. See Car wheel. Fifth wheel. Truck 

wheel. Vehicle wheel. 
Whip. W. Fish . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  319.689 
Window and door screen. E. }'a]es . . . . . . . . . . . . . . . . . . aI9.685 
Window cleanin� chair, A. Dormitzer . . . . . . . . . . . . . .  319,683 
Wire colling machine. J. E. Gaitley . . . . . . . . . . . . . . . . .  319.810 
Wire. drawing and galvanizing. J. A. Mathieu . . . . .  319.918 
Wire, machine for making peg, H. S. Bacon . . . . . . .  319,771 
Wire, machinery for the manufacture of, S. H. 

Byrne . . . . . . . . . . . . . . . ' . . . . .  , . . . . . . . . . . . . . . . . . . . . . . .  319.558 
Wire splicer and tight.ener. W. P. Hinson . . . . . . . . . .  319.716 
Wood tiller. Coppernoll & Brlilldow . . . . . . . . . . . . . . . . .  319.792 
Wrench. See Jaw wrench. 

Opera-glasses in theaters, etc . •  safety receptacie Sewing machine underbraider, J. M. Griest . . . . . . . .  319,704 
for. C. B. Sherwood . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  319.519 Shaft support. J. F. Richardson . . . . . . . . . . . . . . . . . . . . . 319.851 1' . 

Ore and salt drier. R. A. Nevin . . . . . . . . . . . . . . . . . . . . . . 319,610 Ship log. hydro-aerostatic. O. Hult. . . . . . . . . . . . . . . . . .  319.582 DESIGNS Ore concentrator. E. W. Sinclalr . . . . . . . . . . . . . . . . . . . .  319.857 Shirt. M. Herm •. nn . . . . . . . . . .. . . . . . . . . . . . . . . . . . . . . . .. . . 319.487 
• 

Packing for rock drillS, piston head, L. S. Wood- Shoe. A. S. Richardson . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 319.850 Cigar holder, F. W. Sigourne/ . . . . . . . . . . . . . . . . . . . . . . . . 16.125 
bury . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  319,538 Shoe insole •• forming. E. Meise . . . . . . . . . . . . . . . . .. . . . . 319.74() Type. A. Little . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 16,124 

Boots, shoes, slippers, and like foot wear, R. W. 
Peckha.m . . . . . . . . . . . . . . . . . . . " . . .  , . . . . . . . . . . . . . . . . .  . .  12,307 

Chewing gum. Adams & Sons . . . . . . . . . . . . . . . . . . . . . . . . 12.298 
Guano, R. L. Hickson . . . . . . . . " . . . . . . . . . . . . . . . . . . . . . . . .  12,iIDi 
Ink. printing. F. H. Levev & Co . . . . . . . . . . . . . . . . . . . . . 12.006 
Medicinal remedies for children, D. B. Hand . . . . . . .  12.00.lJ 
Mirror plates. S. Bache & Co. .  . .  . .  . .  . .  . .  . .  . .  . .  . . . . .  . . .  12.299 
Paper for indicating fraudulent changes in writ� 

ing, safety, Patent Papier Fabrik zu Penig . . . . . . 12,308 
Sheetings, shirtingl:!, dlills, and jeans, gray and 

bleached. Fearon. Low & Co . . . . . . . . . . . . . . . . . . . . . .  12.302 
Soap, hard, J. Biechele . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  12,300 
Sodawater, bottled. A. M. Hofmann et al . . . . . . . . . . .  12.365 
Worsted cloakings. Clark & Keen . . . . . . . . . . . . . . . . . . . .  12.301 

A printed copy of the specification and drawing of 
any patent in the foregoing list, also of any patent 
issued since 1800, will be furnished from this office for 25 
cents. In ordering please state the number and date 
of the patent desired, and remit to Munn & Co., 361 
Broadway, New York. We also fumish copies of patents 
granted prior to 1866 ; but at increased cost, as the 
speCifications, not being printed, must be copied by 
hand. 

Canndin n l'att"nts may now be obtained by the 
inventors for any of the inventions named in the fore
gOing Jist, at a cost of $40 each. For full instruction 
address Munn � Co., a61 Broadway, New York. Other 
foreign patents may also be obtained. 

I n s i d e  l'n�e. each hlMeJ" l I o n  .. ..  - ,. .) cent .. II. l i n e .  
line": l'aLrc, euch il lMel' l j oll .. .. ..  $ 1 . 0 0  It t i ne. 

(About eight words to a line . • 
Engravings may head ad1Jerti "ernents at the same rate 

per line, In! measurement. a the letter p"'ess Adver
tisements must be received at publication o/fice as early 
as Thursday morning to appear in "wt is8UIJ. 
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to any add�ss, postage prepaid, on receipt of price by 
MHNN & Do .• �NeW' York. Price $2.50. 

Clark's Steel Cased Rubber Wheel. 
FOR ROLLER SKATES. 

For use In dwellings, pnbllc halls, 
,tc. Will not oblp or Injure common 
fioors. Noiseless. Ge ... P. Clark, 
(Box L.) Windsor l.ocl<s, Ct. 

sent on application to DRAWING 1 1IIustrated catalogue 

INSTRUMENTS. W
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CIVII.t! MECHANICA I� ANDI iHIN I N G  EN. 
(� I N EERING at the Rensselaer Polytechnic Institute. Troy, N. Y. The oldest engineering 

school in America. Next term begins September 16th. 
The Register for 1885 contains a fist of the graduates 
for the past 61 years, with their positions ; o.lso course ot 
study, requirements, eXl!�nses, etc. Address. 

DAVID M. G REENE, Dit·ector. 

MICRO·C HEMI ... TRY OF P O I S O N  S .  
By Prof. T. G. Wolmley. IncludIng their Physiolo�cal, 
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Blood. A. new edition, revised and enlarged, 8vo, cloth, 
with plates. 1885. Price $1.50. Sent, postage prepaid, on 
receipt of price by MUNN & Co., New York. 
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manhood, etc. I will send you a valuable treatise upon 
the above diseases,also directions for self-cure, freo of 
charge. Address Prof. F. 0. FOWLER,Moodus,Conn. 

W E�A K �!r�t!!r�o�ro!!! �a� 
. hood, health and vlco)' with. 

out Stomach DruKel"e, aSlimred to all who suffer from 

llerVOU8 and pbysical debDlty, exhau8ted vitality, 
premature decline, Diseases of the KldneYlII, Pro .. 
tate Gland. Bladder, &c .• by the Manton Bolul8. Vari_ 
cocele cured without surgery. Treatise and testimonials tree. 

DR. H. TRESKOW, 46 W. 14th St., New York. 

A GREA T MEDICA.L WORK ON MANHOOD. 

Exhausted Vitality. Nervous and Pbysical Debility. Pre· 
mature DecHne in i\1 an, and the untold miseries flesh Is 
beir to. A book for every man, young� middle..aged, and 
old. It contains 125 prescriptions for all acute and 
chronic di�ea5!es, each one of which Is invaluable-so 
found by the author, whose experience for 23 years is 
such as prohably never before fel l to the lot. of any 
j).
hyslcian. Three hundred poges, bonnd in beautifnl 
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ary. and professional-than any other work sold in til is 
country for $2.50, or the money will be. refunded in every 
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the author by the National Me<lical Association. to the 
officers of whIch he refers. 

Address the Peabody Medical Institute, or Dr. W. H. 
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G4.CiOENGiiiES. Scientific American 
Best m principle, workmanship. and materlais. BOOK LIS T An unequaled small Motor adapted to all nses. 
��:':.\�';s;;a:&�'p��'lf.';�,

c
r'::a�;J':;�'i.'nd a Sewing Machine Motor. To Reade! s '  of the SCIentific American : 

Send for Circulars. 
ECONOMIC MOTOR CO., 

9 CORTI.ANDT STREET NEW YORK. 

N EW YO R K  B E LT I N C  A N D  P A C K I N C  COM P'Y. 
The Oldest and l.argest Manufactnrer" o f  the Orialnal 

S O L X D  "V U L O A N X T E  
El ::t:n. e r y  � h e e l s .  

All other kinds Imitations and Inferior. Our Ilame is stamped In full upon all our 
standard BELTIN G, I'ACKING, and HOl!!E. Address 
NE"'VV YOE,X :BEJ:.lJ:'J:NG &:; l?..A.CXJ:N"G CO. 

WU1'ehouse , 1 15  Park Row, 0pp. Astor House, New York. 
Branches: 308 Chestnut St., Phila., 167 Lake St., Chicago, 52 Summer St., Boston. 

ROOFING 
MATEll 1A L!iI, CA RPET I.I NING�, A ,",PHA l.T, 

&c. Warren Ehret Roofing CO 
S. 2d St. Phlla., l'a. 

IRON BLO� 

:E' :13 :C>.A.S':l. ... 
IRON REVOLVERS , PERFECTLY BALANCED, 

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

CONNERSVILLE, I N D. 
S. S. TOWNSEND, Gen. Agt.,22 Cortlsnd St., 9 Dey'" 
OOOKE & CO.,  Selling Agts . • 22 Cortland Street .lAS. BEGGS & CO . •  Selling Agts. 9 Dey Street; 

_:m� Y<>B..:K.. 
SEND FOR PRICED CATALOQU:s. 

The Williams EVAPORATOR 
In Three Sizes. �: cap,!:clty @�? J811p. App'les In � hrs' 

" 3, " 125 " 175 " u u 
Manufactured by iii. E. SPROUT, 

Muncy. Lycoming Co .. Pa., U. S. A 

� A D I AT O R S 
F O R  S T E A M  OR H O T  WAT E R  H E AT I N G 

- S E N D  F O R  D E S C R I P T I V E  � ATA L O G U E  7 <" B tJ "', ,'"""" � / \� ..-.... 0 "I" y � 
l'v"l "?::"" f'...! U F ,D.... C T U R E D  B Y  
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