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'rHE SPONGE FISHERIES OF THE BAHAMAS. another al'oulld these islands. They are al ways grow-

BY J. F. COONLEY. ing, and the sup ply is never b110rt if they are sought 

The sponge fisheries of the Bahamas cover a large for in the right localities. 'fhere is also always a lively 

extent of territory , give employment to about six opmand for goon spollges, alld at prices that are not 
thousand Ulen and bOYB, and are a source of revenue liable to change lIlaterially frollJ year to year. The 

to the colony larger thall any other industry pursued qllantity shipped frolll these islands during the year 

there. There are no seasons of the year but sponges 1890 was 628.1117 pouuds, the local value of whic h 

may be taken, and are taken, by the lIlen engaged ill amounted to $31,500. I have often asked this question: 

the pursuit. Sponges are 11.1 ways plenty at one place or \Vhat becomes of a 11 the spongps? The illllllense quan-

TRIIIIIING SPONGES. PACKING SPONGES IN A SPONGE YARD. 

[$3.00 A YEAR. 
_ \YEEK:AY. 

tities sent froUl here seem 1lI0re than enough to supply 

the world, yet outside of the sponge-producing region 
we see very few, if any, going to waste. \Vhatever be­

comes of them. the demand is about the same from 
year to year, the supply never fails, and prices main­
tain a very even scale. 

There are about 550 schooners and sloops of from 5 
to 20 tons and about 2,500 open boats engaged in the 

(Continued on pa.qe 326.) 

DRYING AND BALING SPONGES. 

THE SPONGE FISHERIES OF THE BAHAMAS. 
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J citutifie �mtritall. 
ECONOMY OF FLIGHT. 

During a voyage from San Francisco to Portland, 
my attention was attracted to the remarkable sailing 
of the sea gulls. In their search for food these birds 
are obliged to hover near the vessel ;  and they usually 
select a place three or four yards above and out from 
the rail ing,  where they remain on m otionless wings. 
What seemed so remarkable was the length of time 
they could follow without movement of wing or fea­
ther. I know they moved neither, because I could see 
and count each feather, see th e vanes of the feathers, 
see the shadows of  the coverlets of the wing, see each 
movement of the head and eye. The  w ings remained 
absolutely motionless and as nearly level as the eye 
could distinguish, yet the birds glided on with appa­
rently more ease than a sled on ice. Timing them 
with my watch, I found ·that they could easil y tioat 
for one minute without descending and with a loss of 
only about 120 feet on their original position with 
reference to the boat. During this one min ute they 
m ust have passed over more than one thousand feet of  
space, for the vessel was movin g  at no less than fifteen 
miles per hour. I f, then, my observations were cor­
rect, we have the singular fact of a bird traveling 
through the air with an economy of energy rivali ng 
that of the sleigh on ice, the car on a good track, or 
the fish in  water. I should like to learn of similar 
observations with measurements and circumstances 
accurately determined. 

Of course t his performance is remarkable only on 
the su pposition that the birds were saili ng but not 
soaring. By the term soaring I mean ascending on 
motionless wings without loss of velocity. Soari ng in 
general can be accomplished in either an up current 
or i n  a variable horizontal current. With a variable 
horizon tal current soaring can be executed only by 
continuous cycling and only by the great masters of 
tiight. In an up current any bird can soar, and with­
out cycling. As these birds, then, were not cycling, I 
knew that they could not be soaring u nless there were 
something of an up current of air beside the boat ; but 
as I had no be tter means of determining the direction 
of the breeze than that of throwing out paper wads, 
my conclusions were unsatisfactory. Judgi ng from 
the conclusions of the ablest modern writers on avia­
tion, that a good sailor inclines i t l!  wings less than two 
degrees to the horizon, it would seem that a b i rd 
should ride steadily forward agaiu8t and slowly ascend 
on a breeze blowing upward at an angle of somewhat 
more than two degrees to the horizon. I have fre­
quently w atched birds rid ing on such sloping cur­
rents in the neighborhood of cliffs. At the Shoshone 
Falls, an  eagle has for years bui l t its nest on a rock 
j utting out of midstream just above the falls ; and, 
when p reparing for a long journey, has been observed 
to fiy directly from its n est to a c l iff hall' a mile dis­
tant, there soar up to a very great height, then sud­
denly set sail for a point some miles distant, gliding 
steadil y  onward as a boy w ould coast ing from s uch a 
height. So it might be proved that the current beside 
the boat moved slightly upward, thus aiding the bird 
forward and upward. 

Having, however, ohserved similar feats of sailing 
n ear the earth and in calm ai r, I have thought that 
this kind of locomotion must be effected with wonder­
ful  econ omy ; ill other words, that the air passed over 
m Ul!t be almost equivalen t  to a solid frictionless plane. 
It was pointed out many years ago that a horizontal 
aeroplane falls, when moving horizontally, more slo wl y 
than when not so moving, and the greater the hori­
zontal speed, the Jess the vertical velocity of fall. This 
fact has been fully confirmed by recent experi ments. 
The unqualified state ment, however, that tiight may 
be effected with less power at high speeds than at low 
speeds is  not true. Neglecting skin friction and the 
sligh t resi stance of edges, the economy of transporta­
tion of an aeroplane depends solely u pon the angle of 
advan ce. Velocity is a factor of economy only in so 
far as it permits a favorable di minution of the angle 
of advance ; and when this angle becomes so small 
that the horizon tal component of air pressure equals 
the combined other resistances to progression, the 
lim i t  of favorable velocity is  reached. 

That both the friction and angle of flight are exceed­
ingly small m ay be argued from the great distance 
covered by a bird duri n g  the period of hovering. If, 
for example, as in the case cited, a bird with an initial 
velocity of 22 ft. per second hover for one min ute, and 
cover in this time a distance of  1.200 ft., the average 
velocity is  20 ft. per second, the tinal veloci ty 18, and 
. (22-2 -18-2) M 160 .. r 
the kinetic energy lost, M --
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equivalent to an ascen t of the bird's weight through a 

vertical distance of �� ft. = 2'484 ft. nearly. If all this 

loss were dlle to the component alone of air pressure 
against the lower surface of the wing, the angle of 
advance would be that of a triangle with base equal 
t.o 1 .200 ft. and perpendicular equal to 2'484 ft. , or an 
angle' of about 7'. If we charge one-half the above 
loss to skin friction and other h urtful resistances, the 
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above angle must be halved very nearly. This calcu­
lation assumes that the bird is not helped by a favor­
able current, but moves i n  calm air, and I give it for. 
what it is worth, trusting that the observations of 
some one else may confirm or contradict it. The 
result, i f  true, i ndicates that a bird can sail indefinitely 
down an incline of eleven feet per mi le-economical 
traveling indeed I ALBERT F. ZAHM. 

.�.I. 
Im.proved Car Couplers. 

A meeting of rail way people took place i n  the 
Chamber of Commerce, New York, on November 10, 
being a hearing before the special committ.ee appoint­
ed to promote congressional action with reference to 
the adoption of safety devices on railways. Quite a 
Du mber of rai l way superintend ents were presen t., also 
commissioners . representatives of locomotive engineers, 
conductors, train men, s w itchmen, yard m asters, car 
builders, et al. 

The statement was made that the American Rail­
way Association, w hich represents about 125,000 out of 
the 160.000 m i les of railroads in t h is  country, had passed 
a resolution favoring a vertical plane, automatic coup­
ler. 

Representatives of the yard switchmen did not 
mince words in denouncing the present state of affairs. 
Mr. Frank S w eeny, Grand Master of the S wi tchmen's 
Mutual Aid Society, said t.hat the great variet,y of ca r 
couplers, or ., draught irons," as he called them, were 
an im position on the switchmen. By introducing so 
many different kinds of couplers the railroad companies 
have m ade the d uties of the switchmen extra hazard­
ous. If there was only one kind of coupler, the num­
ber of fatalities among switchmen would be lessened 
materially. Mr. Sweeny said that if he had all of the 
cars in the country absolutely under his control he 
would equip them all with the old l ink and pin . A 
national con vention of switchmen held last year adopt­
ed a resolution favoring the l ink and pin. Another 
member of the switchmen's fraternity said that the 
new-fashioned couplers were continually getting out 
of order. He preferred the l ink  and pi n. 

John A. Hal l ,  of the Supreme Council of the United 
Order of Railway Employes, ex plained the du ties of a 
yard switchman, an d argued for u n i formity in the 
types of couplers and uniformity in the height 
of freight cars. He thought the railroad com­
panies should be assisted by legislation in hastening 
the t ime when the car couplers w i l l  be u niform. He 
believed in the link and p in  himself, but was wi lling 
to accept any one of the improved types providing all 
the  roads used that one. 

Secretary Moseley, of the committee, has been i n  
active correspondence with railroad officers through­
out this country, and as a result of the infurmation 
received he has prepared the following statement, 
which, of course, only includtls such roads as he has 
heard from : 

The total n umber of freight cars owned, leased, or 
controlled, 978,161 ; the  total nu mber equipped with 
automatic cou plers , 129 , 304 ; the  kind of couplers used 
and the number of cars equipped with each, about as 
fol lo ws : Of the Master Car Builders' ty pes, Janney, 
40,231 ; Gould, 23,357 ; Hinson. 42,061 ; designated shn­
ply Master Car B uilders', 13,279 ; total, 118, 928. Of the 
Safford type, 12,207 were reported, and specified co up­
lers, 38,955. 

Owing to the imperfect manner in which the replies 
were made, Secretary Moseley cannot tell whether the 
difference between the totals above mentioned of cars 
eq nipped with specified cou plers (170,090) and the total 
n u m ber of freight cars owned, leased, or controlled 
(978. 161) would make' the n u m ber having the link and 
pin 888,071. Of the total n um ber of cars reported, 
110,127 are equi pped with train brakes, as follows : 
Westinghouse, 97,238 ; Eames, 30 ; Boyden, 304 ; other 
types, 12,555. 

•. e'" 
New- Planet. 

Dr. Palisa, of Vienna, who but the other day discov­
ered a new minor planet, No. 320, now announces 
another, No. 321. Its right ascension was 2 h. 18 min. 
48 sec. , with a daily motion ot - 48 sec. , and its n orth 
polar distance 76° 47' 26', with a daily motion of +3' . 
It was observed on October 15 at 11 h. 6'8 min .• and 
appeared like a star of the 12th magnitUde . The l ist 
of these small denizens of the solar system is increasing 
so rapidly, and the orbits p ursued b y  them are so ec­
centric, that it is no ligh t task to keep pace with the 
movements of those already discovered. 

. ' ... 
The Deadly Alterllating Current. 

One of the engineers employed at the Lauffen (Swiss) 
generating station recently met with a fatal accident 
through touching a wire through which a high tension 
current was passing. The deceased, whose name was 
Rau, was discovered lyiDg dead on the floor of the 
transformer-house by the engineer-in -chief. It appears 
that Rau, in defiance of the i nstructions given him, 
entered the transformer-room to attend to a defective 
lamp, and coming into contact with a high -tension 
wire, was killed instantaneously. 
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Artificial Cofrec Bcans. 

The manufacture of artificial coffee beans has, it ap­
pears, assumed some importance in this country, and 
specimens of the spurious beans have been sent to 
Kew, by Dr. Bro w n  Goode, the secretary of the Smith­
sonian Institution. The idea of prepariug artificial 
coffee beans for the purpose of mixinl(. with the gen­
uine beans is, however, not entirely new. As long 
ago as 1860 coffee beans, made from finely powdered 
chiccory, were sent to the Ke w Museums. The Ameri­
can beans are supposed to be composed of rye flour, 
glucose, and water, they are m ade to resemble, ill s ize 
and color, a moderatel y good sample of roasted coffee 
beans, and, by the introduction of a few gen uine 
beans, are made to possess the aroma of coffee. In 
the specimims we have seen the modeling is su fficiently 
good to deceive the ordinary p ublic, but if  the pro­
duct is at all critical ly exam i ned it is noticed that the 
groove on the flat surface is broad and shallow, and 
that i t  does not extend into the heart of the bean by 
a long narrow sl it  as in  the real article, and, also, that 
tbere is no trace of the silvery skin at the mouth of 
the slit. 

The introduction of spurious coffee beans as an ar­
ticle of commerce in the United States is described in 
the following article from the New York World, repro­
d uced in the Kew Bulletin : 

.. Tbe average b u l k  of the gen uine coffee imported 
into the United States is 8,000,000 bags, or 180,000,000 
pounds, per annum. Experts estimate that fully 
twenty per cent of the coffee sold to consumers is 
bogus, wbich raises the consum ption to 2 16,000,000 
pou nds. T aking thirty cents per pound as tbe aver­
age retail price, the people of America pay $65,000,000 
every year for tbis one article of food, of which $13,-
000,000 is paid for roasted and groUlJd beans, pease, rye, 
or a man ufactured article in no way resembling the 
Brazilian berry. To this m ust be added the produc­
tion aud sale of what are called 'coffee su bstitutes. ' 
So extensive is th is  business that it is quite safe to say 
that consumers pay $12,000, 000 for what they believe 
to be cheap coffee. This raises the total expenditure 
to $77,000, 000, and it represents a sale of 276,000,000 
pounds, for the 'substitute coffee ' usually sells at 
twenty cents per pound.  It will thus be seen that 
96,000,000 pounds of bogus coffee are sold in the United 
States every year, and some estimates place it at 
120,000,000 pounds. Taking the lo west figu res, $25, -
000,000 are recei ved for substances which cau be pro­
fitably placed on the market at six cents a pouud. Tbe 
man ufact urers, therefore, receive $6,000,000 for their 
goods, wh ile retailenl gain a profit of $18,000,000. There 
are two kinds of bogus coffee, an imitation bean and 
the ground art icle. The bean is the most difficult to 
produce, and it is only recentl y that actual success in  
this direction has been attained. The bogus bean must 
not only look l ike the genuine berry when raw, but it 
should be capable of taking a proper color when 
roasted. A very good specimen i s  now man ufactured in 
Philadel phia and Trenton, being composed of rye flou r, 
gl ucose and water. The soft paste is then moulded and 
carefull y dried. To the eye of an expert the presence of 
th i s  imitation is easy of detection and it cannot be used 
to any great extent among wholesalers. But when 
coffee goes to the retailer, ad ulteration begins. Some­
times the retai ler is deceived, but nine times out of 
ten he is the one who introduces adulteration. The 
ground article is  very easily produced in  the proper 
color, and an aroma is infused by using strong decoc­
tions of coffee essence. 

"When mixed with real coffee even the expert eye 
and tongue Illay be deceived, while to the ordinary 
consumer it seems to be the gen uine prod uct. Bogus 
coffee beans h ave only a slight resemblance to the na­
tural  berry , for though they possess proper form, the 
cicatrice on the inner face is too smooth. Then again 
the gray color of the raw bean is not quite up to the 
mark, but w hen these man u factured beans are roasted 
with five per cent of gen u i n e  coffee they find a ready 
sale. These bogus beans can be made at a cost of $30 
per 1,000 pounds, and when mixed with fifty pounds of 
pure coffee the whole 1,050 poun ds cost $37.50, or 3%;' 
cents per pound , so that a profi t of nearly 100 per cent 
is the result. There are any n umber of 'coffee substi­
tutes,' the Hill is  variety being the most successful.  
This com pany is already manufacturing 10,000 poun ds  
per week, i t  being sold by the barrel to retai l ers i n  
nearly a l l  o f  the New England, Middle a n d  Western 
States. The profits of  this  concern are supposed to 
be $300 per day, and its operations have reached 
such a scale that the stockholders were recently 
offered nearly $1,000,000 for their secret and b usiness, 
but it was declined. No one accustomed to coffee 
drinking would imagine that a decoction of this stuff 
was like either Mocha or Rio, but when mixed with 
four times its bul k of gen uine coffee only an expert 
cou l d  detect the im position. The manufacturers of 
these 'coffee substitu tes ' clai m that they are not vio­
lating the law of adulteration of  food products, be­
cause they do not sell their  goods as coffee, but simply 
as a su b"t itute. While this may be true, it does not 
apply to the retailer, who m i xes the bogus stuff with 
good coffee, and sells the WHole as the �enuine article_ 

J'citutific �tutricau. 
Though manufactories may be beyond the penalties 
of the adulteration law, they should be suppressed, 
for without them coffee adulteration by retailers would 
bH im possible. When it is remembered the Am erican 
people are compelled to pay $25,000,000 for ingredients 
that can be manufactu red for one·fifth the s u m  receiv­
ed by coffee growers, the  necessity for the suppression 
of this nefarious trade is apparent. Oleomargarine can­
not be sold as butter, neither should' coffe,> substi­
tutes ' be m ade to masquerade under the name of Java, 
Mocha or Rio." 

'l'he prod uction of artificial coffee has also received 
SOUle attention in Germany, w h ere an imperial decree 
has been issued forbidding the man ufacture and sale 
of the machines for producing the artificial beans, 
which certain German newspapers have recentl y ad· 
vertised. These artificial German beans are not in­
tended in themselves as a beverage, but are to be used 
in trade for Illixing with the genuine  article. 

... J. 
High Raihvay Speeds. 

Within the last few weeks a good deal has been heard 
in this  country of exceptionally fast runs made on 
American railroads. So long as the evidence that these 
runs were real ly made and Ute stated speeds actually 
attained was confined to daily newspaper paragraphs 
we paid little attention to them, preferring to wait for 
the u tterances of the American technical press on the 
subject. The rai lway journals appear to accept with­
out m uch question what has been said on the subject, 
and we are therefore justified in bringing the matter 
before our readers. Th ree notable runs have. it seems, 
been mad e. The first of these took place in connection 
with a special effort, to which we have a lready referred, 
to accelerate the transport of mails from Yokohama to 
Queenstown. The steamer Empress of Japan left 
Yokohama on the 19th of August at 8 :45 A. Moo and 
arrived at Vancouver about noon on August 29. A 
special train on the Canad ian Pacific Rai l way, consist­
ing of one mail and baggage car and one sleepi ng car, 
started at 1 P. M. with thirty .. tbree bags of m ai ls, and 
ran to Brockville, a dibtance of 2, 792 m i les, in 76 hours 
31 minutes actual time, the average speed being thus 
36'22 m iles an hour. At B rockville the train crossed 
the ferry to Morristown, where it entered the Rome, 
Watertown, and Ogdensbu rg line, and ran to Utica. 
There it got on the New York Central and H udson 
River systems, and reached New York on September 2. 
From Morristown to New York the distance is 361 
miles, which was traversed in 6'58 hours, the rate be­
ing 5 1 '81  miles an hour. The mails were put on board 
the City of New York, wh ich sailed at 6 :30 A. M. on 
September 2, and were delivered in London at 10 A. M. 
September 9, the w hole time being thus under twenty­
one days. It wi l l  be seen that tbe re was no exce ption­
ally fast railway traveling done, but the performance, 
taken as a whole, is very remarkable and without pre­
cedent. 

The second run took place on August 27. It was 
made by a special train on the Philadel phia and Read· 
ing Railroad. This train w as run for the purpose of 
ascertaining how fast it was possible to go, and the 
quick running was made on the section between Jenk­
intown and Langhorne, a distance of 12 miles. The 
road is undulating, the maxi mum gradient being 1 in 
143. The total weight of the engine and a train of 
three cars was 150 English tons, and the average speed 
over the 12 m i les is given as 82'7 miles an hour, while 
one mile is said to h ave been traversed in 39t seconds. 
or very nearly 90'5 m iltls an hour. This was at the end 
of an incline of 143 in  favor of the train. The engine 
was a Wooten locomotive, with 18 '5 inch cylinders, 22 
inch stroke, and four driving wh eels 5 feet 8 inches in 
diameter. We regard this report with considerable 
suspicion ; not because we believe t here was an y inten­
tion to deceive, but because the arrangements for taking 
the time were untrustworthy. The time of passing 
each mile post was recorded by observers working with 
chronographs marking fifths of secon ds. We do not 
hesitate to say that no man l iving could be certain of 
h is  time, under the conditions, to one-fifth of a sec­
ond. However, we do not douht that a very high speed 
indeed was attained. At 90 miles an hour the wheels 
m ust h ave made 445 revolutions per minute. What 
this means our readers willllot be slow to perceive. As 
the veloClity per m i n ute would be 7, 920 feet, for each 
4 '16 pounds p ull on the draw bar, 1 indicated horse 
power would be reqnired. If we assume the whole re­
s istance of engine, tender, and train to have been but 
20 pounds a ton, the indicated horse power m ust have 

150 X 20 
reached 

4'16 
= 721. B ut at very high speeds the 

int,ernal resistance of locomotives, especially the back 
pressure, becomes enormous, aod even if we credi t  the 
train with the full advantage of the down grade, it  still 
remains certain that the power exerted m ust have been 
very great, or that, as there is reason to think, the re­
sistance of a train augments very slowly indeed with 
the speed. 

The  third run was by far the most noteworthy of the 
three. It took place on Monday, Septelll ber 14, on the 
New York Central and Hudson River Railroad , from 
New York to East B uffalo, a distance of 436% miles. 
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The train consisted of an engine and three cars ; the 
total weight being 230 American tons. Tbe distance 
was traversed in 439% minutes. The engines were 
changed three t imes, and tbere was a short delay 
caused by the heating of an axle box. The actual run­
ning time was 425 min utes 12 seconds, and, excluding­
stops, the average speed was 61 '56 m iles an hour. This 
performance has never been equaled. The speed was 
very uniform, the quickest mile being done at the rate 
of 76·.'i mi les an hour. The locomotives used were very 
powerful,  weigbing 60 American tons, or say 53'6 Eng· 
l ish tons. The tenders weighed 40 tons of 2,000 pou nds, 
or nearly 36 English tons; and the cars 130 American, 
or 116 English tons; the total load moved being thus, in 
round n u m bers, 206 tons. The engines were all  al i ke, 
save that two of them had 5 feet 9 inches drivers and 
the third 6 feet 6 inches. The cylinders are 19 i nches by 
24 inches stroke. The boilers are of great size, having 
no les8 than 1,821 square feet of heating surface and 
27'3 square feet of grate. They are thus nearly t wice 
as powerful as the Lady of the Lake c lass, which ran 
the fast Scotch express to Crewe dnring ., the race to 
the North," hauling a train weighing about 80 tons, at 
an average speed of 57'1 m iles an hour. The Waverley 
has 16 inch cylinders ; stroke, 24 inches. The grate 
area is 15 square feet, and the total heating surface 
1,098 square feet. The weight of the engine is 27 tons, 
and of the tender 17% tons, or together 44% tons, or 
near ly  10 tons less than the weight of the American 
engine alone. The weight of the engine and tender 
was about 55 per cent that of the trai n,  w hereas the 
weight of the American engine and tender was very 
nearly 77 per cent of t hat of the train.  The speed at­
tained was only fou r  and a half miles an hour better 
than that of the Waverley. 

Taking the A merican run as a w hole, it consti tutes 
a distinct departure in railway work. Not the least 
remarkable feature about it is that it  shows that it is 
possible to attain very high speeds with comparatively 
small coupled wheels. It by no means follows, how­
ever, that it is advisable to retain them for very fast 
trains. On the other hand, we believe that very high 
wheels are equaJly out of p lace if very long ruml are to 
be made, because on such runs it is certain that more 
or less steep inclines \vill have to be surIBonnted. If 
the average speed of a train is to be about fifty to fi fty­
five m i les an hour, then banks may be ascended at 
forty mi les an hour, or even less, and descended at 
sixty to sixty-five miles an hour. But when an average 
speed of over sixty miles an hour m ust be made, we 
cannot rely on descents to compensate for ascents, be­
cause enormous velocities would be required, and the 
cost and wear and tear would be out of al l proportion 
to the advantage gained. The engine must, therefore, 
be com petent to maintain a high speed when running 
up hil l ,  and this is al-.Iost impossible i f  very h igh 
wheels are used, unless the cylin ders are too large for 
the rest of the road. As these h igh-speed long-distance 
trains cannot be heavy, it appears to us t hat the best 
type of engine would be one with 18 inches cyl inders, 
26 inches stroke, 1,400 square feet of heating  surface, 
20 square feet of grate, and single drivers, carrying 
about 18 tonR, and 6 feet 8 inches in diameter, provided 
with the sand blast. Such an engine would be an ad 
mirable hi l l  cli mber, and would run about as fast as 
any locomotive made. When the runs are over com­
paratively level roads, then a big wheel, such as Mr. 
Stirling proposes, is no doubt good, because its use re­
duces wear and tear. 

'Vhetber any extremely fast running will be done in 
this country remai ns to be seen. Any speed that can 
be attained i n  thp, United States min,  of cou rse, be got 
here on our better roads. But it is more t h an question­
able that these excessive speeds pay. Whether they 
do or not is really the whole q uestion. The problem 
is  not one for the locomotive superintendent, but for 
the general manager .-The Engineer. 

• 1., • 
To Clean a Dirty Engine. 

Dissolve a pound of concentrated lye in about two 
'gal lons of water, and with a mop saturate the eFlgine  
with the l iquid-being careful that it does not get  into 
the oil holes of the journals and bearings. After the lye 
has eaten all the grease and gum from su rfaces, clean 
perfectly by scraping and brushing.'and apply after the 
i ron is d ry and free from grease a thin coat of lead paint .  
And after this is  thoroughly;' set," pain t  the i ron a 
deep b lack, and varnish heavily-coloring, striping or 
decorating according to taste can be done afterward. 
Then the greater part of the works can be easily 
and quickly cleaned with a dusti ng brush or cloth, 
and escaped oil can be mopped off thoroughly with 
but l i ttle trouble. 

OWING to the im provements made in the manufac­
ture of wood or smokeless powder duri ng the past 
twelve mon ths, by the American Wood Powder Com­
pany, of this  city, thei r output has more than doubled. 
It is a matter of congratulation to American sportsmell 
that they can now use an article of American man ufac­
ture equal to the best foreign nitro compounds, which 
are so popular '·,i th the sportsmen of England and 
France, at a much less cost than the imported article. 
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AN E LECTRIC LAMP COVER AND SWITCH. tical flue, forming hot air passages, as indi cated b y  farther u p  o n  the shank within the casing is engaged 

The i m p roved cover shown in the i llustration, for in- the arrows. When the heater is used to heat water, by one, two, or more spring-pressed pawls pivoted 
closing and protecting an electric lamp, is so construct- the base vertical pi pes, upper water chamber, and in a gear wheel turning loosely  on the shank, 
ed that the lam p wi l l always be extinguished when tbe part of tbe top steam chamber, are tilled witb water, the wheel being in mesh with a n u mber of pinions 
covers are closed upon it. 'I'be improvement has been the heat from the bu rner on the under side of the base journaled in an annular flange, and each of the 
patented by Mr. Emil T. Mueller, La Crosse, Wis. The then causing a thorough circulation of the water in pinions carrying a larger gear wheel in mesh wi th 
socket receiving the lam p base has its opposite end the boiler. When steam is to be generated, only the an internal gear wheel formed on the inside of the cas· 
closed by a v ulcanite (Oap, through an a

'
perture in base and lower portions of the vertical pipes are filled ing. On the backward movement of the hand le, when 

w h ich extends the flexible conductor. In ears at each with water, the remainder of the space then being the pawl glides over the lower ratchet wheel ,  the in­
s ide of the socket are pivoted arms carrying the occu pied by steam. When gas is to be used the burner ternal gear causes the rotation of the  stock and its bit, 
lamp covers, there being a sbort stud at the outer end is connected by any suitable means with the gas sup- the pawl of this gear sliding back on the inner ratchet 

MUELLER'S LAMP COVER AND SWITCH. 

of each cover, whereby the covers will be locked when 
closed on the lamp. An elastic rubber or other spring 
connects the covers witb the sides of tbe socket, and 
tends to hold them in  an elevated position , as shown in 
the sectional vie\y. One of the cover-sup porti ng arms is 
provided with an insulating bushing and washer, and 
is prolonged in curved form wi thin the socket, having 
at its i nner end a con tact -spring adapted to form an 
elect.rical contact with a button on the base of the 
lamp. A bracket of insulating material on the inner 
wall of the lam p  socket carries a metallic arm , to which 
is attached one str:md of the con ductor, a screw in the 
arm connecti ng with a metal lic spring whose other 
end is connected w ith the projecting inner end of the 
cover-supporting arm, w h i l e  the other �trand of the 
conductor i s  connected with a screw i n  the wall of the 
socket. When the covers are closed the contact spring 
i s  held away from the button, as shown in dotted lines 
in the sectional view, and the circuit is broken ; but 
when the covers are in open position, as shown i n  the 
full l ines,  the curreut flows from one strand of the con­
d uctor through the lam p filamen t to the socket, and 
thence to the other stran d of the conductor. 

For further information relative to this improve­
lIJ e n t  a ddress Mr. Charles B. Miller, No. 329 Main 
St reet, La C rosse, Wis. 

• • • • • 
A PORTABLE HOT WATER OR STEAM HEATER. 

The portable heater, patented by Mr .. A. White, 
shown in perspective and in section in the i l lustration , 

WHITE'S PORTABLE HEAT GENERATOR. 

is designed for use with gas, oil, or gasoline, as fuel , 
without waste or smoke, and with an entire a bsence of 
odor. The heater is mounted on wheels or casters to 
facilitate moving it from one room to another. The 
top of the fi re box is formed by a hollow base, which is 
part of the boiler proper, and the base is con n ected by 
pipes with the under side of a hollow top, from which 
a pipe connects with a steam chamber above. In this  
chamber i s  a safety valve, and a portion of the top 
casing also constitutes a reservoir for liquid fuel, a 
valved pipe leads from which to the burner in the fire 
box. III the base are openings leading to a central ver-

ply, and special burners are suppl ied, as desi red, for 
either kind of f tiel. 

Further information relative to this heater may be 
obtained of Messrs. A. White & Co. , box 456, Geneseo, 
Ill. 

. . . . ..  

Alnerican 'Vorksbop •• 
An interesting paper on some of the leading Ameri­

can workshops was read before the members of the 
Manchester Association of Engint'ers recently by 
Mr. Hans Renold. After expressing his opinion, says 
t be Engineer, that the English people did not suffici­
ently look about them or try to understand what other 
nations were doing, Mr. Renold stated that he harl 
visited that portion of A merica known as New Eng­
land,  and the works he had inspected were among the 
hest in  the United States. Amor.g the many special 
features he had noticed he mentioned that in a Boston 
establishmen t where mil l ing machine cutters were 
made he had found that £1 spent in wages produ ced as 
m uch as £30 to £40 worth of goods, the cutters being 
made at the rate of about sixty-four per hour by about 
a dozen men. A nother noticeable feat ure was the ex- I ceptional care taken in storing tools in American work­
shops. These, in fact, were treated as if they were 
worth their weight in gold ; they were stored in safes 
much in the same manner aR we in  England stored our 
money. He was,  ho wever, i m pressed by the fact that 
the mere understanding of the method of American 
working would not enable thelll to do likewise in Eng­
land, becau se the American worklllen had gone through 
a special training, and a simil ar training would be 
necessary to enable English workmen to adapt them­
selves to American machine�. 

One very noticeable feature in  American engineering 
shops which he visi ted was that all the machine Illen 
and turners were seated on blocks or stools at their 
machines, and the q uestion natu rai ly  arose in his mind 
what would English engineers say if such a practice 
were adopted in their shops. In other ways he was 
also struck by the special attention devoted to the com­
fort of the workmen, and he was m uch impressed by 
the healthy condition of the emery pol ish i n g  shops as 
compared with similar shops in this country. In Eng. 
land these shops in most cases were simply death-traps 
to the workmen,  and he urged that the superior 
method of ventilation carried out in the States should 
be adopted in this country by introducing a fan to 
each wheel to take away the particles, etc. ,  which were 
so iDJurioUS. One very special featu re in the United 
States was that works were devoted to the manufac­
ture of one particular article to an almost inconceivable 
extent, and that heavy machine tools com plete anrl 
ready to be dispatched were kept in stock in large num­
bers. American en terprise was not hampered, as it  too 

frequentl y was in England, by want of capi­
tal ; while in England we were ready to put 
our savings in South American r ailways or 
fictitious gold mines, but very chary about 
i n vesting capital w hich would assist an en­
gineer in bringing out an honest im prove­
ment, in America, on the other hand, it was 
a common practice among the best firms to 
invest their savings over and over again in 
their works, which were thus kept in a high 
state of perfection . 

. ' . . . 
A CONTINUOUS DRIVING RATCHET DRILL. 

The im proved drill shown in perspective 
and in section in the il l ustration is adapted 
to drive the bit cont inuously on both the 
forward and back ward strokes of the han­
dle. It has been patented by Mr. George 
L. E vatt, of Port Hope, Ontario, Canada. 
The s tock holding the bit has a shank turn­
ing i n  a hub in the bottom of the casing, a 
collar on the shank abutting against the 
under side of the hub, while farther up on 
the shank are two ratchet wheels, one above 
the other, the reduced upper end of the 

shank having an annular groove and extenrling 
th rough a cover held on top of the casing. The 
operating handle to work the dri l l  extenrls out­
ward from the casing. Formed on top of the  casing 
cover is also a hub having threads or a fixed n u t  
in its upper e n d ,  i n  which screws the feed screw, 
and 011 this hub turns loosel y a handle ca rrying a 
spring-pressed pawl engaging a ratchet wheel to turn 
the hub and cover to screw up the feed scre w when 
feeding the device. The lower ratchet wheel on the 
shank is engaged by a spring-pressed pa wl pivoted in 
the handle of the calling, and the other ratchet wheel 

EVATT'S RATCHET DRILL. 

as the handle is drawn forward, and the lower pawl 
then engaging the lower ratchet to rotate the stock. 
It is not necessary to hold either handle stationary, 
bu t the upper h andle should be moved from the 
operator while the other one is being drawn toward 
him.  

.. . . � .. 
To IDlpro ve tbe Roadways. 

The Road Congress, w hich is to meet in Pittsburg 
on N ovem ber 23, hat; for its obj ect, it is said ,  " the dis­
Cllssion of plans  for the improvement of highway 
roads throughout the country. " It is stated that dele­
gations  from t wenty-fi ve StatE's will be present., and 
the congre£'s will include m any men of abil ity and 
standing. . .  Discussion and the education of p ublic 
opinion I)n this subject are needed, "  says RailToad and 
Engineering Journal, . •  and there is  much which can 
be done by such an assembly as that which is expected 
in Pittsbu rg." 

... I e  • ., 
A WAGON MAKER'S SPOKE PULLER. 

The device shown in the i l lustration is designed to 
afford a simple and efficient appliance for use in car­
riaga repairing and similar work, for easil y and q u ickly 
pulling spokes from the hub of a wheel. It has been 
patented by Mr. Henry Dahlman, of Dalstrop, Minn. 
One of the jaws of the device has at its bottom a rear­
wardly extendi ng l ug, on which is pi voted a plate, 
through the upper end of which passes a thumb screw 
im pinging on the back of the jaw, whereby the jaw 
may be tilted , so that the device will fit spokes of any 
size. The jaws are connected together by arms whose 

o 

DAHLMAN'S SPOKE 

inner ends are pivoted to a bail adapted to be placed 
on a hook on the end of a lever, as shown in one of the 
views, where the spoke pul ler is represented applied 
to a spoke on a wheel hub. A pin in the side of the 
lever is adapted to rest in one of a series of sockets in 
the upper end of a post whose lower end is adapted to 
rest. on the wheel hub. By pressing down u pon the 
lever an upward pul l is exerted upon t h e  bail . and t h e  
jaws are tilted i n ward s o  that they will clamp the 
spoke with a pressu re which i s  greater according all the 
force applied to the lever is increased . 

© 1891 SCIENTIFIC AMERICAN, INC.



NOVEMBER 2 1 ,  1 89 1 .] 
AN IMPROVED CHURN. 

The illustration represents a barrel churn of simple 
const ruction, adapted to be rotated upon trunnions, 
and so made that the interior parts may be quickly 
removed for cleansing and readily replaced in opera­
tive position. The improvement has been patented 
by Mr. John T. Mark, of Strawn, Kansas. The cream 
agitator of this churn is com posed of a series of thin 
rings, successively diminished in diameter from each 
pnd ring to the cen ter ri ng, the rings being' secured to 
each other at short distances apart by bracket plates, 

l'IIARK'S CHURN. 

leaving spaces between the rings to permit air and 
liquid to pass freely through the dasher, the cream strik­
ing on the edges of the rings, w heu the churn is operated, 
This skeleton dasher is of such size that its end rings 
will loosely fit again8� the interior surface of the churn 
body, to avoid objectionable rattle sidewise or endwise 
when the churn is in operation, while at the same 
time the dasher may be readily withdrawn, when the 
removable head is taken off. The cleaning of the 
parts is readily effected by introducing hot water and 
then operating the churn in the same manner as in 
making butter. 

Further information relative to this  invention may 
be had of Mr. Frank B ucher, Hartford, Kansas. 

• • • •  • 
AN IMPROVED TYPEWRITING MACHINE . 

The mach ine shown in the illustration, invented and 
patented by Mr, Austin Lowe, of Minneapolie, Kansas, 
besides being a standard typewriter for all ordinary 
work, is adapted for successful work in bound books 
of any size, as the machine  can be readily claspAd upon 
a book of any breadth or thickness for the recording 
of a deed or other instrument of writing. It has  sev­
enty-four  characters, including all carried by any 
standard m achine, while there are but twenty-seven 
keys to be opArated. It strikes downward and travels 
over the page or paper from left to right along a spac­
ing bar, the printing mechanism moving along the 
bar weighing only 4� pounds, while the clasps and the 
entire machine weigh only 9%;' pounds. The machine 
has a novel l ining device, suitable for application also 
to other type writers, insuring perfect regulation of the 
d istances bet ween lines until the  machine is  worn 
out. The mach i ne is designed to wear well, 
without need ing repairs, and for ordinary 
service it is clas ped upon a table in any con­
venient location for the work in hand. 
Further information relative to this machine 
may be obtained by addressing Mr. Austin 
Lowe, Secretary of the Minneapolis TYP6-
writer Company, Minneapolis, Kansas. The 
other officers of the company are : President, 
J. E. E wart ; Directors, R. A. McPherson, 
C. S. Bishoff, and T. E. L. Bishoff. 

... « • • .. 
Historical Alllerican Exhibition in 

Madrid. 

An Historical American Exhibition is to 
be held at Madrid in 1892. to commemorate 
the fourth centenary of the discovery of 
America by Columbus in 1492. The exhi bi­
tion is to consist of objects tending in any 
way to i llustrate the history of America at 
the period of its discovery. 

The exhibition wil l  take place in Madrid 

in the palace destined for the library and national 
museum, which will be inaugurated on this occasion, 
as well as in the park of Madrid. I t  will be opened to 
the public on September 12, 1892. and close on Decem­
ber 31 following. 

For the examination and adjudication on the merits 
of the objects exposed. an international jury will be 
a.ppointed, and the number of its members will be 
determined in proportion to the number of exhibitors 
and the im portance of the objects exhibited. 

The prizes to be granted will consist of diplomas of 
the following grades : First prize of honor, gold medal, 
silver medal, brass medal, honorable mention. 

Jtitutifit !tutritau. 
The diplomas will be accompanied by a medal com­

memorative of the exhibition, and will be the same for 
every kind of prize. 

This exhibition will be in connection with a congress 
arranged to commemorate the discovery of America, 
whip.h offers prizes for essays on the s ubject. 

Influenza Brought f'rolll Russia. 

It is the opinion of Professor Meiklejohn that influ­
enza in Russia originates in the churches. 

I have j ust returned from Russia (he writes), and I 
think I can throw some light on the origin of the pJague 
which has visited us during the last two years, and 
which wrought such havoc in the House of Commons. 
I believe 1 can also make a suggestion toward dimin­
ishing its ravages in this country. The most frequented 
buildings i n  Russia are the churches and cathedrals, 
and they are frequented by crowds of the poorest 
classes. They are " open " from morning till  night ; 
but this being " open .' is strictly limited by the two or 
three doors which separate the porch from the main 
body of the b uilding. '1'he  windows, too, are closed ; 
they cannot be opened, and it is doubtful if a cubic 
foot of fresh air succeeds in making its way inside in 
the course of twenty-four hours. Ju st inside the doors 
the floor of the church is beset by a n u m ber of beggars 
i nfected with various IHnds of loathsome disease. The 
air of these cathedrals is effete, dead, clay-cold, and es­
pecially in the corners and side chapels. The air, such 
as it is. has been breathed over and over again thous­
ands of times by the dirtiest and most depressed people 
in Europe. and hence it forms the appropriate nidus 
for the germs of such diseases as attack the mucous 
membrane and the breathing apparatus.  A poison of 
the i ntensest virulence is brewed and rebrewed by the 
i nhalations and exhalations of these miserable peoplA. 
The bis decies d iEltilled result is imported into this 
country by the steamers that carry the trade of the 
Baltic. You will remember that H ull was the first 
place attacked and that Parliamentary witnesses from 
Hull imported the d isease into the H ouse of Commons. 
Brewed in Ru ssia, conveyed i n  Baltic ships, imported 
into Hull, distributed in the House of Commons-that 
is the short story of the Russian influenza. 

Now the Houses of Parliament. considered as a 
whole, are not much better ventilated than the cathe­
drals of Russia. There are at present no means of send­
ing a wave of fresh air through the various rooms in 
the building so as to clear out the poisonous germs 
that lurk in the numerous corners which are provided 
by its architectural structure. If  a great sweep of fresh 
air could be driven through each room every morning, 
the dead atmosphere in wh ich disease germs grow and 
multiply would be expelled , and the rooms would be 

tolerably healthy for the rest of the day. I have fre­
q uently observed the presence of dead air even in the 
lobby of the House of COlUmons, and, till this i s  reme­

died, there will always be a danger of the return of the 
influenza a n d  other depressing d iseases. 

• 1 . '  • 
Pourer ot� the Bee. ;t ,}" 

In a recent work on the bee, Mr. T. W;�Cowan states 
that the insect can draw twenty times its own weight, 
can fly more than four miles an hour, and will seek 
food at a distance of four miles. By a beauti ful me­
chanical adaptation its wings bear i t  forward or 
backward, with upward, downward or sudd enly ar­
rested course. Its threefold voice organs are the vi. 

LOWE'S UNLIMITED " TYPEWRITER. 

brating wings, the vibrating rings of the abdomen and 
a true vocal· apparatus  in the breathin g apparatus or 
spiracle. The buzz is produced by the first tw o, and 
the hum, which may be " su rly, cheerful, or col loquial 
significant, " by the vocal m embrane. A n u mber of the 
bee's notes have been interpreted . " H umm " is the 
cry of contentment, . .  wuh-nuh-nuh " glorifies the egg 
layings of the queen, " sh u-u-u " is the note of the 
young bees at play, •• s-s-s-s " means the muster of a 
swarm , •• b-r-r-r "  the slaughter or expulsion of the 
drones, and the ";tu-tll-tu " of the newly hatched 
young queen is answered by the " qua-qua·qua " of 
the queens still imprisoned in their cells. 

A DESIGN FOR EASELS AND OTHER STANDS. 

The illustration represents a horseshoe combined 
w ith a wishbone to constitute an easel , the design 
forming the su bject of a patent which has been issued 
to Mr. Frederick J. X. Miller, of Olympia, Washing­
ton. Between the members of the wishbone at the 
open end of the horseshoe appears a screll and an or­
namental letter " I. "  while between transverse bars 
within the horseshoe is  supported an ornamental letter 
..  U, t' the bars themselves being adapted to receive a 

MILLER'S GOOD LUCK " DESIGN FOR EASELS ETC. 

suitable  inscription ind icating the douor and recei ver. 
or other words if preferred. aud the whole device s ig­
nifying " I  wish you good l uck." The two su pport s 
or legs are preferably i n  the form of horseshoe nai ls ,  
but these supports may be entirely omitted, and the 
device suspended by a crescent or other symbol join­
ing the two points of the wishbone. Paper, metal, 
celluloid, or a great "ariety of  other material , may be 
used in the manufacture €lf this  d evice. 

. . .  , . 
The A rt of' Lengthening LiCe. 

Dr. Ebstein, of Goettingen, delivered a lon g discourse 
on this SUbject. from which we take the following : 

The question as to the natural duration of l ife is fi rst 
to be answered. According to the latest discoveries • 
the average length of l i fe, i n  the u atural order of 
things, is from seventy to seven ty-five years. Women 
l ive somewhat longer than men. The mortali ty  Il,Ill 0ng 
children, particularly less than a year old , i ii  very 
great. From the lJ,ge of puberty till  the fiftieth year 
the death rate is small ; from that time i t  becomes 
greater each year . Too great an old age is  a q uestion­

ahle blessing, because a renewal of yout h can be 
reached i n  no way whatever. It is evident, therefore, 
that the normal l i m it of  the age of man is  that 
which is attained without bitter breakin g down and 
suffering. The first condition is  a good fon ndat i on ,  a 
descent  from parents physical ly and menta l ly  heal t h y. 
Of further importance is sui ta ble matern al care of the 
child. Then comes the school and m i l i tary train ing  
for the increase of the po WArs of  resistance. - I n  advanc· 
ing life. a proper activi t y  must not be neglected. "An 
unused life is  an early death . "  The correct means 

toward reaching a good old age were given 
by Moltke, when that question was going 
the rounds. These were " temperauoo and 
work. " N ot only temperance in regard to 
eati ng and drinking, but the same must be 
practiced in  every d irection. A great num­
ber of deaths  in  the prime of life occur 
through accidental wounds. (In business 
and industrial l i fe and in w ar.) Another 
part on account of so-called constitutional 
i l lnesses, which are generally the result of 
some innate physical defect of the human 
bod y. These can always be combated. A 
third part result from contagious d i l'easE's. 
The danger of infection can generally be 
met by capable measures of defense. The 
art of lengthening human l i fe has made 
li ttle advance u p  to the present t ime .  The 
age of man , in t he average, has become n o  
greater. Also the com mon princi ples of 
long life have been !mbstantially the same in 
all times, only  the relationships of cu l ture 

and d iffering eras imply different occurrences and 
details. The speaker also insisted that the use of alco­
hol is entirely unnecessary. and that the danger of 
shorteni n g  human l ife is  not to be found in the  great­
ness of i ntellectual work. but  i n  i t s  u n s u i t able organ­
ization. - Tmnslated for Public Opinion from the 
Oincinnati Volksblatt. 

A GOOD fertilizer for the w indow garden is a table­
spoonful of guano, dissolved in a quart of lukewarm 
wat er and applied around the roots, once a week. The 
amount given will be enough to fertilize half a dozen 
plants in pots of five or six inch size. 
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THE WORLD'S FAIR LUMBER AND FORESTRY 

BUILDING. 

The gene ral plan and character of this original piece 
of architecture have been fully decided upon, the con­
tract for its constru.ction having been let September 
24. It is shown in  the accompanying engraving. The 
esti mated cost is $1 00,000, taking into consideration 
the fact that a large part of" the material and some of 
the work will be contributed. The size will be 200 X 
:JOO feet, and the central height 60 feet. 

The following is stated offieially, descriptive of the 
building : . .  It will be one of the unique features of the 
exposition architecture. Its  interior appearance will 
be as natural as unhewed wood can m ake it. The pil­
lars supporting the roof w ill constitute the principal 
feature of its architecture. They will consist of natu­
ral tree trunks from 16 to 20 inches in diameter and 25 
feet long. Contributions of three trunks from each 
State and Territory will be used. The sides of the 
build ing, between the supporting trunks or pi llars, 
will  be fi lled in with slabs with the bark off. The 
window frames wil l  be treated in the same rustic man­
ner as the remainder of the building. The main en­
trance wil l  be elaborately finished i n  different kinds of 
wood, the material and wOr'kmansh ip to be contributed 
by the wood workers of the worl d . "  

The building h a s  been provided for o u t  o f  appropria­
tions for the agricultural department, with which the 
department of lu mber and forestry was merged, by 
authority vestea i n  the management. W h e n  it was 
found that no direct appropriation had been made for 
the l u m ber and forestry exhibit, and that flO special 
managerial head was to be provided, lum bermp.n all 
over the country were greatly d isappointed ; and find­
ing h imself placed in  a peculiar and somewhat u nfor­
tunate position, withou t being himself responsi ble, 
C h ief Buch anan set about to accompl ish what he 
could for  the l u m ber and forestry i nterests. He first 
engi neered the l u mber and forestry building through, 
and su bsequently the sawmill build ing. The former 
will contain the entire govern ment exhibit of  lumber 
and forestry, with the exception of those th ings which 
may properly or neces-
sarily be displayed in 
the open air. The ex­
hibit will be general 
and international in its 
scope, the States and 
f o r e i g n  countries all 
having s pace properly 
assigned for adequate 
representation. 

J citutifit �tutricau. 
sizes, cuttings. Seed collections and means for stormg seed. Means 
employed in gathering and preparinlZ seed and other plant material for 
market and seed testing. 

Class 17.-Timber culture and cultivation-Implements for the cultlva· 
tion of the soil. Special adaptations. Sowing machlDes and tools. Imple­
ments and machines used for planting. Implements used 1D after-cui· 
ture. Means of protection against insects, animals, climate. Seed beds 
and other graphic illustrations of nursery practice. 

Class 18.-Forest management-Maps, plans, illustrations, calculations, 
illustrating forest management. Insbuments for measuring standing 
timber. Growth of different ages and soils. Graphic or other i l lustra­
tions ShOWlDg influence of varions managements on tree growth. Statis· 
tic" of lumber trade and of forestry. Exhibits showing relation of 
forests to climate. Literature and educational means. 

Class 19.-Lumbering and harvesting of forest products-The Inmber­
ing industry-Logging and transportation-Implements, machines, plans, 
drawings, and statistical material. Loggers' tools-Stump-pulling de­
vices, marking devices, measuring too18. Loadiu£ deviceS-Sleds, flumes, 
slides, rope tramways, raUroads, methods of water transportation, rafts, 
booms, etc. The tan bark i ndustry. Other barks. The turpentine in­
dustry. The charcoal industry. 

Class 2/1.-Preparation and manipulation of lumber-Dressing, shap. 
ing, and preparation of wood. Hewing of logs, spars, etc. Shaping of 
knees. Sawing and milling: Drying and seasoning of wood .by use of 
anth'epticB, etc. 

The rustic colonnade, wh ich will set off the building, 
was decided upon a few months ago, and solicitations 
for tree trunks were earl y sent out to the different 
States and Territories, It was stated that the building 
would occupy a com manding poeition on the lake 
shore, and that it would be desi�ned to illustrate in its 
construction and arrangement the forest wealth of the 
world. The architecture should be of a rustic character 
to prod uce a beautiful and appropriate effect. A 
prominent feature would be a wide colonnade along 
the front of the bui lding, faci ng the lake, and across 
either end. The  supporti ng columns were to be trunks 
of trees with the  bark on, representing the character­
istic woods of the various States and Territories, thus 
adding to the  unique beauty of the structure, creati ng 
general in terest through out the country and furnish­
ing an oppertunity for each State and Territory to ex­
hibit  spec i mens of its forest trees, and adrl. character 
and attractiveness to the forestry exhibit. The trunks 
were to be from 16 to 20 in .  in diameter at the base, 
taperiug gradual l y, and 25 ft. long. Each column 
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The selection of representative trees i s  a mat,ter of 

considerable care. Mr. Fernow has evidently under­
taken to avoid repetition as much as possi ble, and 
when a wood might be chosen by several States as 
a representative one he has sought to determine which 
State was pre-eminently entitled to be represented by 
it, as for example the allotting of white pine to Maine, 
the former white pine State. 

Some of the closer details of the building have not 
been fully worked out, and it hall been su ggested that 
each of the several entrances might be finished artistic­
al l y  to represent  the woods of a State or region, !!imi­
larly to the plan decided u pon as to the main entrance. 
Several illmber associations have made inquiry on this 
subject, and it is believed that each entrance could be 
very tastefully and appropriately made to represent 
different lumber sections or interests. 

With regard to the colonnade fronting the lake, i t  is 
thought probable that it will be utilized for an elegant 
cafe, and m ade to form one of the most attractive re­
sorts on the grounds. 

The statement has been published that the roof of 
the building would consist of a thatch of straw. On 
the contrary it will be thatched with tanbark or other 
similar ly  appropriate articles. 

Other rustic exterior detai l s  will be fittingly worked 
out.  

The procession of flag staffs surmounting the out­
ward portion of the roof suggests a tentative plan to 
have the woods of all countries indicated b y  the flags 
thereof. Each staff will probabl y fly a national strea­
mer, accompanied by state emblems or foreign colors, 
the whole constituting a very pretty and suggestive 
display. 

The frontage of the building, as shown in the engrav­
ing, is that facing the lake, the structure at the north 
end being the dairy building.-N. W Lumberm an. 

• • • • 

A Steel Lake Tunnel. 

At Cleveland,  0. , R. Powell has submitted to the 
Board of Control his  plans for the construction of a 

steel tunnel for a water­

Of course no com­
plete or accurate idea 
of the exhibit can be 
had at this  t ime, but 
the ten tative plans of 
the world's fair man- THE WORLD'S FAIR LUMBER AND FORESTRY BUILDING. 

works intake, to extend 
2%, miles out into the 
lake. According to the 
local papers he proposes 
to build it of %' inch 
plates, i n  sections 1, 000 
feet in length and 8%, 
feet in diameter. Bulk­
heads would be put in 
at each joint. Each sec­
tion would be fil led with 
air and could be floated 
out to the place where 
it is necessary to sink 
it. All the s e c t i o n s  

agem ent may be under-
stood from the fol lOWing official classification : 

DEPARTMENT N-FOREST PRODUCTS-FORESTRY. 

Class I.-Logs and .ections of trees- Samples of wood and timber of 
all kinds generally used in construction or manufactures. either in the 
rough or hewed, sawed or split, including square timber, joists, scant­
ling, plank, and boards of all sI zes and kinds commonly sold for build­
ing purposes. A lso ship t imber, as used in shi pbuilding, or for masts 
and spars ; piles, timber for fenCing, for posts, or for timbering mines. 
Miscellaneous collection. of wood. 

Class 2.-Worked timber or lum her, i n  form of clapboards, shingles, 
sheathing or flooring. ca8ing�, molding8, stair rail8, or parts of fnrni­
ture. 

Clae. 3.--0rnamental wood-Used in  d�col' .. tin� and for furniture : 
veneers "f hard "nd fancy woods ; mahogany logs. crotches and veneers : 
rosewood, satinwood, ebony, b(rd'8 eye maple, madrona, black walnut;  

venee .. , and other fancy woods suitable for and used for ornamental 
purposes. 

CI1!SS 4.-Timber prepared iu various ways to resist decay. (See also 

Cia •• 118.) 
Class 5.-Dyeing, tanning, and coloring-Dye woods, barks, and 

various vegeta ble substances i n  thei r  raw state, used for dye ing and 
coloring, 8uch 88 logwood, Brazil wood, peach wood, fustic, sumac. 
Bark of varioUl'� kinds, Brazilian, acacia. oal{, hemlock, mnrici , bicids, 
gordon in .  Galls, excrescences, and abnormal woody product@.. Mosses 
used for dyeing and coloring. 

Class 6 .-Cel l u lar subst"nces-Corks and sub8titutes for corks of 
vegetable gro wth ; porous woods, for special uses, pith, rice paper, 
etc. 

Class 7.-Liche ns,  mosses, pulu, ferns, and vegetable substances used 
for beddinR for u pholstery, or for mechanical purposes, as teazle", Dn tch 
rU8he�, t;couring grasEI, etc. H Excelsior." 

Class 8.-Gums. resins, vegetable wax, or tallow wax. inelndin2: eaout .. 
chaue, gum senegal, tragacant h , arabic, mesquite gum, myrrh, co paI , 
etc. 

Class 9.-Seeds and fruitfl., fOl' ornamental purpOt�es � veget.able 
ivory, cOlluilla nuts, cocoanut Bhel J � .  ganitrns beads, bottle gonrd8, 
etc. 

Class IO. -Miscellaneous products . 
Class ll.-Wood pulp, for making paper and other objects. 
Class 12.-Woodenware �eneral1y, 8S pails, tubs, platters, broom corn, 

brOOtnfl, cooper's stock. 
Class 13.-Basket indu stry-WIllowware, etc. 
Class l4.-Rattan, bamboo, and cane work in part. (For rattan furni· 

ture, see also Group 89.) 
Class 15.-Forest botany-Distribution of fore.to, of genera, of species 

(maps). Wood sections and herbarium specimens of the economically 
important timber trees. Seed collections-not herb�rium---etc. IlIns­
trations of forest growth, typical t.ree., botanical features. Anatomy and 

structure of wood.. (Veneer sections and photo-micrographs.)  Pe­
culiarities of forest growth-Cypre.s knees, barls. Diseases of forest 
tree� and timber. Inj u rious insects. 

Class 16.-Timber culture-Plant materia l-Coni fers, seedlings, and 
transplant.. Broad leaved trees-Seedlings, transplants of various 

w 0 u 1 d be joined to­
should h ave attached to it by the exposition a tablet I gether before they were sunk by men working 
on w hich should be en graved the name of t.he State or on rafts. The entire len gth of 2%, miles would 
Territory furnishing it, the name of the tree, and an be sunk in  a sol id piece by opening the manholes and 
estimate, if  furnished, of the ap proxim ate quan tity of pulling out the bul kh eads. The m anholes wou ld  then 
such timber in  the State or Territory. Each State board be closed by a m echanical contrivance.  The cost is  
of agriculture was asked to send on the three desired put at about 50 per cent of that of a brick tunnel ,  and 
representative tree trunks. Mr. Powell clai ms that he could have pure water flow-

Up to the present t ime a large n umber of the requests ing through his tunnel t.o the  city within four montns. 
have received assurance of compliance, and while some He estimates the duration. of the work at fifty years. 
of the State world's fair boards h ave not yet been _ ' . '  • 
organized, it is known that the rustic columns will be 
forthcoming i n  probably every instance. 

The original plan has been some what changed, how­
ever. The trunks called for in the lette� of solicitation 
referred to above will constitute the centen! of each 
col umn, which will be com pleted b y  the addition of 
two smaller tru nks, placed one o n  each s ide. The 
colon nade will also be extended along the fourth side 
of the b uilding, in all  probabi l i ty. Thus the States 
will be called upon for more than an average of three 
trunks each. 

The fo llowing list of trees has been suggested by 
Chief  Fernow of the  government forestry division,  as  
leaders i n  a monographic display by different States : 

Maine, white pine. 
New Hampshire, yellow birch. 
Vermont, sugar maple. 
Massachusetts, elm. 
Rhode Ioland ,  s>l8safras. 

Connecticut., butternut. 
New York, hlack spruce. 
Pennsy I vania, hemlock. 
New Je .. ey, pitch pine. 
Delaware, 80ft maple. 

Maryland, chestnut. 
West Virginia, black cherry. 
Virginia, loblolly pine. 
North Carolina, short leaf pine. 
South Carolina, cypress. 
Georgia, long leaf pine. 
Florida, red ·cedar. 
Alabama, cbestnnt oak. 
Mississippi,' sweet gum. 
I.louisiana, Bull bay magnolia. 
Texas, pecan. 
Arkansas, red oak. 

Ind ian Territory, bois d'arc. 

Tennessee, whitewood. 

Kentucky, b ickory. 
Ohio, ash. 
Indiana, black walnut. 
Ill inois, white oak. 
Michigan, heech. 
Wi[l.coD8in,  red pine. 
Minnesota, basswood. 

Iowa, post oak. 
Missouri, sycamore. 
North Dakota, canoe birch. 
South Dakota, box elder. 
Nebraska, black locust.. 
KanE=8S, catalpa. 
Montana, mountain white pine. 
Wyoming, lodge pole pine. 
Coloracl o, Engplman spruce. 
New Mexico, cottonwood. 
Arizona, bull pine. 
Utah, Utah white pine. 
Nevada. mountain mahogany. 
Idaho, Douglas "pruce. 
Washington. canoe cedar. 
Oregon, Bugar pine. 
California, redwood, 

The Destructio n  oC Mosquitoes. 

A correspondent of Nature says : 1 was tol d a tew 
years ago by an English gentlem an who has a most 
beautiful place on the Riviera that he had freed his 
property from this pest. 

The property in  question is a peninsula, an d for that 
reason is  exceptionally open to separate treatment. 
On the Riviera, as many of your readers wi l l  know, 
fresh water is a some what rare commodity, and all of 
it that the inhabitants can lay h old of is stored for 
future use in tanks or small  receptacles. 

The larva of the mosq u i to lives, as 1 u n derstand, 
only in fresh water. Consequently, on the Riviera h e  
i s  found in t h e  tanks 1 h ave named. 

The carp is, 1 am told, passionately fond of the larva 
of the mosquito, and the Englishman ' 1  refer to had 
extirpated the insect by putting a pair of the fish in 
every tan k. 

The plan is not one that could be adopted every­
where, but it is worth bringing under the notice of 
those whose circumstances are like those of the Riviera. 

• ' e ,  • 
DR. ELKIN, the astronomer of Yale University, and 

formerl y of the Cape of Good Hope, has, by a long 
series of observations on the parallax of the star Arctu­
rus, arrived at the conclusion that it  moves 'nith the 
inconceivable velocity of 381 miles a second. that is  to 
say, it would traverse the distance from London to 
Edinburgh between two ticks of a watch. This is 
twenty-one times faster than the speed of the earth in 
i ts  orbit round the sun. Dr. Elkin also finds that 
Arcturus is so far away from us that his  light, travel­
ing 190,000 miles a second, takes 181 years to reach us. 
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A. Proteetlve Coating for Metal Wanted. 

l'u the Editor of the Scientific American : 

question only involves battles where cannonading twice that amount. They are usual l y  made with white 
occu rs, history is not so remote as to make difficult the cloth u ppers, ornamented with designs worked in bril­
collection of facts. liantly colored wor.sted s, while the thick soles retai n 

I h ave a problem that I have been trying to solve 
for some' time, but as yet have been u nable to get any 
ad vice on the subj ect, and thought that you might 
help me through the colu m n s  of your valuable paper. 
The problem is in regard to a covering for frames upon 
which are placed articles to be electro-plated. It must 
be a n  i n s u l ator to electricity and be able to stand the 
action of boiling caustic sod a at between 150 and 200 
Bau me h ydrometer ; also must resist the action of 
cyanide of potassium cold . 

There is also another sou rce of gleaning statistics on I the natural color of h e m p. T h i s  conspicuous orna­
this s u bject, that of Fourth of July celebrations, which mentation and col oration consti t u t es the only strong 
have been n otable of rain fall  succeeding the midnight objection to weari n g  espadril les out of doors ; but pairs 
cannonading simultaneously at different towns in the can be bought m ade with plain black cloth uppers. 
older settled and closely populated States. One thing For foot races espad ril l es w ould be very ad van­
is certain, whatever theories may be fol lowed in ex- tageous, because of their lig htness, and the tender bot­
per i ment, and whatever methods employed, the eetab- toms of the feet, w h ich result from wearin g  i m perviou� 
lishmen t  of any practical system of arti ficial rainfall rubber soles, does not accom pany their use. For in­
m ust depend upon the col l ection, classification, and d oor wear the m ore highly ornamental k i n d s  of espa-
verification of phenomena bearing upon the s ubject. d rilles are appropriate, and are prefera ble to leather-

JOHN W. EVARTS. soled slippers. This use of espad rilles i m pressed me 

I have thou ght that possibly a covering of rubber 
m i ght answer the purpose, but perhaps you can sug-

Thurston, O k. Ter. , Oct. 29, 1 891.  so favorably that upon m y  return from France I 
• ' . '  • brought back with me a dozen pairs of them for wear-

gest something better. C. A. W. 
Solution o f  query 3 600. ing in this country. GEORGE DIMMOCK. 

Akron, O. 
To the Editor of the Scientific A merican : Canobie Lake, N. H . ,  Nov. 3, 1891. 

In answer to the problem 3600, propou nded in your • ' . '  • 
[A properly made stoneware would be very slowly 

attacked b y  the liq u ids you m ention. It  might be 
made i n  the form of tubes to sl ip over your frame, or 
i f  i n  half section, some simple interlocking or dovetail­
ing of the pieces migh t be provided for. Perhaps 
some of our readers can suggest something better.­

issue of  October 31, 1891, I beg to offer the following Thunder in its Relation to Rain Forlllation. 

ED.] 

Rainfall a n d  Lightning. 

To the Editor of the Scientific American : 
There seems to be considerable discussion through 

your paper in regard to the fall of rain im�ediately 
after a l ightning flash. 

The unquestionable explanation of this phenomenon 
see m s  clear enough to warrant b u t  littl e doubt in the 
matter. 

The fact is that rain does not follow a flash of l igh t­
ning, b u t  the lightning follows a rai n fall, as a shower 
of rain forms a con nection between the electricity­
laden clouds and the earth, through which the flash 
passes. In fact, if rain followed lightning, i t  would be 
some time (probably a half minute or more) till the rain ' 
would reach the earth from the clou ds, w hich is much 
longer than the lapse of ti m e  usually between the flash 
and the following rainfall .  

N o w, 8 U  ppose a shower of rain from a cloud has 
reached a distance of 200 feet from the earth when a 
flash of l ightning passes through it, striking the earth 
Bome seco n d s  before the rain, which, follo wing almost 
immediately, is t;aid to be precipitated by the light­
ning, w h ile in reality the col u m n  of water has only 
served to establish a com munication between the cloud 
and the earth. 

For a practical corroboration of this theory may be 
taken the fact that sailors usually predict fair weather 
when thunder is h eard during a rain,  which seems to 
argue that lightning i s  caused by the precip itation of 
rain,  rather than that rain is cansed by lightning. 

GEO. W. WEINGART, J R. 
New Orleans, Nov. 3, 1891.  

. ' . 1 .  
Sound and Rainfall. 

To the Editor of the Scientific American : 

solution : 

A B D C 
[----:;1-;c0-m-ci,....le-s--I---1::-:0:-m--:-;il:'-�s---[ 

By the terms of the problem m is at A and n at B. 
They both travel ten hours, n straight from B to C, 

and m from A toward C until  he catches up with n, 
when he returns to B. T h e  point w h ere m overtakes n 
m ust be somewhere between B and C-say at D. Evi­
d e n tly in  the ten hours of his  journey m travels his  o w n  
10 m i les bet ween A and B ,  a n d  also twice t h e  distance, 
B D, which n travels before the latter is  overhau led.* 

It is further e vident that m, in returning from D to 
B, consumes the same amou n t  of time as n does in go­
ing on from D to C (since they both finish at 5 o'clock 
P. M.}. ** 

Let x = m's speed per hour ; 
Let y = B D, distance traveled by n before being 

overtaken. 
Then we have the following equations :  

* 10 x = 10 + 2 y ,' 

x = � + 1 ; . . • • • • • •  (1) 
* * JL = 10 - y ,' 

x 
y 

x = 10 _ y ; . . . .  - - . . . (2) 
Combining these two val ues of iV, in equations (1) 

and (2), we have-
Y + 1 - Y . 5" - 10 - y '  
y2 = 50 ; 
Y = 7 '071068 ; and, therefore, 
x = 2 414213. 

Therefore n was 7 '071068 miles from B when m 
caught him ; and m traveled 17 '071068 miles, at 2 '414213 
miles per hour, up to that moment ; and 24 ' 142136 
m iles in all . 

REV. CLARENCE E. WOODMAN, Ph. D .  
S t. Paul's Church, New York, N. Y. 

In an article by Prof. Newcom b, published in the [We publish the above as a good example of the sol u­
SCIENTIFIC AMERICAN of Octo ber 17,  it is stated that tion of the problem. A n u m ber of sol utions, many of 
" th e  popular n ot ion that sound m ay prod uce rain is them wrong, have been received .-ED.] 
founded principally u pon , the supposed fact that great • ' .  • 
battles h ave been followed by heavy rains, T h i s  no- Espadr llJes. 

tion, I beli eve, is not confirmed by statistics ."  As a To the Editor of the Scientific American : 
participant in many battles of the late war, please R. S. asks, in your issue of October 24 (page 261), in 
allow me t o  state a few facts, which may posEibly serve regard to a cheap summer shoe that leave!:! the foot in 
to correct or amplify statistics in this  matter, as what its natural position, allows free ventilation, and does 
I state can be con fi rmed by n umerous l iving witnessel:l. not hinder expansion of the foot in all d i rections. 
The battle of Pittsbu rg Landing was followed im rnedi- I have fo und that espadril les, worn in south western 
ately by a heavy rain, succeeded by a clear day ; the France and n ortheastern S pain, answer the above­
ravi nes of that field ran red with blood, while t h e  fields mentioned conditions.  Espadrilles are made of soles 
were washed clean. The cannonade was heavy. At of b raided h e m p joined b y  a peculiar brai d ed or cro· 
Iu ka, Miss . ,  the gu ns were ligh t, and a fine shower cheted stitch to u ppers of cloth. T hey are occasionally 
followed the second day ; the siege of Corinth was worn i n  England and i n  the U nited States for bath ing 
attended with rain, and the battles of Corinth and sh oes, and I have seen a poor quality of them for sale 
H atchie River, October 5 to 6, 1862, were followed , in Boston. 
October 7, by a night of very h eavy cold general rain. My first use of espadrilles was while studying zoology 
The forty-seven days' siege of Vicksburg was attended in the Arago Laboratory at Ban y uls-sur-Mer, in the 
with heavy cannonade evenings, followed each night eastern Pyrenees, as a protection to the fee t when wad­
with brisk showers of rain before morn ing. About ing and hunting salt water animals. Li king them soon 
the same was characteristic of the siege of  Port Hud- led me to wear them on land i nstead of shoes, as do 
son, La. My mem ory serves me that the newspaper many of the natives of that region. 
accounts of the battles of B u l l  Run, Antietam , Gettys- The sole of braided hemp is  very light, althou gh 
burg, Chancellorsville,  Atlanta, etc. , were attended by about half an inch in thickness, and as it is of the same 
heavy rainfall. thick ness th roughout, it allows the foot to rest in a 

As I h ave been somewhat identified with the q ues- natu ral position. The uppers, which are not h i gh ,  are 
tion of artificial rain , havi ng written on the su bject made of a somewhat loosely woven strong cloth, are 
over thirty years ago for a New York paper, when it elastic, and allow ventilation. The hemp sole absorbs 
was thought very unpopu l ar and i m pious to make the the perspiration, but the whole espadrille can be 
reference, I at;k your i n d u l gence of the su ggestion that washed, after use for a month or two, if one cares to 
s t e ps be taken to secure accurate s tatisti cs on th e  sllb- be economical and not buy a new pair. Espadrilles 
j ect, with a view of verification of facts concerning ara secured to the feet by a laci n g  of woolen tape, 
cannonade and rain fall. Th ere are plenty of living which crosses the upper part of the foot and ties, bein g 
witn esses to gi ve all  the facts concerning rain fall con- elastic a n d  quick l y  adj usted and fastened.  
n ected with battles of the rebellion,  and also some of After uHing espadril les in sea water they are rinsed 
the battles in Mexico ; and they would undoubted l y  i n  fresh water, to prevent retention of moisture by the 
d o  so i f  requested. M y  articles, published in 1857 to ' salt, and dried. 
1859, made reference to rainfall atten d i n g  the battles The price of a pai r of espadril les in southern France 
i n  E urope d uring Napoleon's campaigns ;  and as the varies from one franc and a balf  (about 30 cents) to 

To the Editor of the Scientific A m erican : 
Being a con stant reader of your valuable paper and 

its SUPPLEMENT, I have natural ly beeo m e  in terested 
in the recent d iscussions concerni n g  the arti ficial pro­
d u ction of rai n. 

I n  your issue of October 3, Mr. A. J. James says that 
t h ose who hold noise to be a potent factor i n  the pro­
d uction of condensation and rainfall " p u t  stress also 
on the fact that d uring a storm the rai n fa l l  is  greater 
i lll m ediatel y after the t h u nder claps. " M r. Jam es ad­
mits t h e  truth of th is, b u t  explains as iollows : 

. .  During the storm the smal l rain drops are buoyed 
up by asce n d i n g  cn rrents of air, and the t h u n der jars 
the atmosphere 80 that a n u m ber of t hese small d rops 
are j ostled together, and being collecti vely too heavy 
to be buoyed u p, they fal l  to the earth . "  

Claps of thunder q u i ckly followed by greater rai n fall  
is a common and interesti n g  phenomenon, and ad m i ts 
of an ex plan ation q u i t e  the reverse, so far as cause and 
effect are concerned, o f  that given b y  Mr. James. 

It  often happens d u ri n g  a rain storm , when the 
clouds are not h ighly electrified and therefore not ac­
compan ied by th u n der,  that the rainfall suddenly i n ­
creases. I t  is therefore evident that increase i n  rai n­
fall d u r i n g  a storm is not n ecessarily d u e  to the l i tt l e  
d rops being j o s t l e d  together by th u n d e r. 

Now let us suppose the clouds h eavi l y  charged with 
electricity, as they often are, and see what we lIl ay ex­
pect in the way of th under and lightning w henever 
there is rapid cOhdensation and heavy rai n fall, n o  mat­
ter what the cause of t h i s  may be. 

For t h e  sake of simplicity let us also s u ppose the lit­
tle glo bules for m i n g  the cloud to be of the same size 
and charged with equal amou nts of electricity. Now 
as these little globules u nite to form the rain d rop t h ey 
carry their electric charges w i th them, all of which re­
mains on the surface of the gro w i n g  d rop ; and since 
the mass of a sphere varies as the cu be and the surface 
as t h e  square of t h e  diameter, w h i l e  i ts electric capacity 
varies directly as the surface, it is evid ent that increas­
i n g  the d i ameter of the rai ndrops l i k e wise increases 
their electric potential in exactly the same ratio, inas­
much as the potential varies d i rectly as the quantity 
of charge and i nversel y as the capacity of the con ­
ductor. 

It would thus appear, if  the raind rops be rap i d l y 
formed, that the potential of each , and therefore 'of t h e  
whole cloud,  m ust r i s e  with t h e  s a m e  rapidity an d 
soon cause an electric d ischarge to the earth or a neigh­
bori ng clo u d .  

Claps of  th u nder are thus seen to be th e n atlltral re­
sult  of t h e  formation of rain drops from electrified 
clouds.  But i t  m ay yet be asked, i f  the thu nder be the 
result of the i ncrease of rain fall rat her than the call se, 
why do we hear the thunder before we see the i ncrease 
of rain ? 

Wel l ,  the flash of lightning is seen before the thun­
der is heard sim ply because light travels  m a n y  ti m es 
faster than sou n d ,  and so, too, the th u n d e r  is heard be­
fore the d rops, whose form ation caused the l ightning 
flash, 'have reach ed us. sim ply because sou nd travels 
faster than the falling rain. 

I t  might be well  to add that often th e thunder finally 
ceases because the rain q u i ts for m in g ; but the rai n 
never quits because it fails to get the cheeri n g  claps of 
th u n d er. W. J. HUMPHREYS. 

Miller Man ual Labor School of Albem arle, 
C rozet, Va. , November, 1891.  

A Curious Stealller. 

A steamer which can be propelled on land by means 
of its own engine has j u st been con s t r u cted at t h e  
Lj un ggren E n gineering Works a t  Kristian sstad. i n  
S weden. It is' intended for the traffic on two lal, es 
close to Boras, which,  howe ver, are separated by a 
strip ot land. Rails have been laid between the two 
lakes.  T h e  steamer, which has been christened very 
appropri ately Svanen (the S wan), can run itse lf  
across from o n e  lake to t h e  other. At a trial trip,  if  
one may cal l i t  so, at the work�, the vessel fulfilled the 
tests very well .  The engine i s  10 horse power, and the 
Svanen can accommodate SQme (jQ passe n gers. 
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THE SPONGE FISHERIES OF THE BAHAMAS. 

(Uontinued from first page.) 
fisheries, giving conbtant em ployment to the 6,000 men 
and boys engaged. These employes are all colored, 
mostly natives of the islands, and follow this  indus · 
try all their l ives ; in most instances com mencing as 
boys, growing u p  i n it to manhood, and continuing at 
'i t  as long as they are able to stand the fatigue and 
labor. A n u m ber of small open boats besides those 
attached to the vessels accompany the crafts. The 
o w ners of these gi ve a share of the proceeds of the 
sponge they obtain to the owners of the vessels for 
towing them to the s ponging grounds and allowing 
them sh ip room. The sponge they obtain is  kt;pt sep­
arate from the ship's cargo. 

The m ethod of obtaining the sponge from the sea 
bottom is by a staff and hook at the end, by which the 
sponge is  torn from its place of attachment. (See illus­
tration.) At greater depths than can be reached by 
the hook, the sponger wil l  sometimes d ive for them,  
but this is se ldom resorted to. The water glass is  an 
indispensable article i n  locating the sponge o n  the sea 
bottom. It i s  a wooden cone with a glass set in one 
end and open at the other. It is about eighteen inches 
long, and by placing the glass end  just beneath the 
surface of the water and looking in  the top, the op­
erator h as a clear view of the bottom of the sea, and 
with his staff in the hand not engaged in holding 
the water glass, he thrusts the  stllff down. When he 
sees and selects the sponge, he hooks i t  or tears it from 
its nati ve bed. 

The sponge, when taken from its rest-
ing place, has not the same appearance 
as w h en prepared for use. All its fine 
qualities are hid den. It  i s  heavy, and 
contains a matrix of dark gelatinous mat­
ter with a dense external pellicle. This  
gelatinous substance is got r id of by 
maceration and wash ing, and the re­
siduum is  our well known com panion of 
thfl bath. On placing any of these forms 
of spon ge, before cleaning, in a tub of 
salt water, and with the aid of a lens 
observing the cen tral portion of the body 
of the sponge, one w i l l  n otice something 
l ike a fine woven cob web projecting from 
the central part outward, from which 
refuse matter may be seen issu ing. Look­
ing more attentively,  an i wmense n u m ­
ber of very small pores wi l l  be- seen, 
through which the food, in fusoria and 
other organisms, is  taken.  The more 
powerful the lens, the more wonderful 
the in ternal structu re is sho wn to be 
and the more surprising will  the opera­
tions of nature in this particular case 
appear. With a powerful glass one can 
easily perceive the flagella or whips lash· 
ing the water, prod ucing the i nflowing 
and outflowing currents. Without the 
URe of a magnifying power the sponge 
would appear as a dead, inert m ass. 

For inform ation in reference to the growth, pro­
pagation, and habits of the sponge, also for statistics, 
etc. ,  in this connection, I 11m under wany obligations 
to the Hon .  Judge CI1U1 plej ohn, of Nassau, N. P. ,  who 
has made a study of this su bject for y ears. The 10cl11 
price of sponge ranges from 25 cents to $1. 20 a pound, 

· the fine wool sponge being the m ost expensive, while 
the yellow and glove sponges are the cheapest. 

. t .  I • 
Heat Croln the ]lIoon. 

M r. Frank H. Very's essay on the distribution of the 
moon's heat and its variation with the ph ase, which 
gained the prize of the Utrech t Society of Arts and 
Sciences in  1890, has recently been published. Nature 
says a bolometer in con nection with a very sensit ive 
galva nometer was u!led in the research, and the plan 
has been to proj flct an image of the m oon about 3 
centimeters in d iameter by a concave m irror, and to 
measure, not the heat from the whole of this, but only 
t h at in  a limited part of  i t, from 1 -25 to 1-30 of the area 
o f  the disk, the observations being repeated at differ­
en t points and at d ifferent p h ases. Measures made 
six hours after full m oon show that the east limb was 
hotter than the west l i Il1b in the proportion of 92 '2 to 
88 '9. In one o bservation made a day after full moon, 
the excess of beat at the east l imb was m uch larger. 
There is  a regu lar decrement of heat in passi ng from 
higher to lower latitudes, and observations on this  
point appear to indicate tbat heat is accumulated 
after mau y days of conti n uous  su nshine. The heat in 
the circumferential zone of the full moon differs from 
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India rubber, as in the similar installation i n  Paris. 
Valves are provided for shutting off the air from sepa­
rate lengths of pi pe. A trial of the system was made 
by the engineering authorities of the town and by the 
Boiler Inspection Association, which showed that 
there was a loss of 0 1 1  of an atmosphere in 7]4. h ou rs­
that is, 0 '39 of a cubic meter per hour ki lometer. This  
loss amounts to 13 per  cen t on the dl1ily output, the 
power transmitted being, on an average, 500 horse 
power. 

. ' . � . 
Gerllls oC Malaria. 

The Washington Star thinks some day a method of 
inoculatiol}. for the prevention of malaria may be de­
vised. Scien ce has got hold of the germ recently, and 
identified it beyond question. It is  not a baci l lus  or  
any kind of bacterium, as  has been imagined, but  an 
animal pl1rasite. The nl1me given to i t  is plasmod i u lll 
malariffi. It belon gs to the lowest grade of  animl1l l i fe, 
being a " protozoon. " 

TlJis little parasi te, which is of m i croscopic dimen­
sions, ap pel1rs to make its home ordinl1ri ly in the soi l .  
It is plen ti ful in swamps, but wherever virgin ground 
is turned up for the  first time, the  plasmod i u m is  apt 
to be very n umerously present. It has been noticed 
in towns that when much digging and turning over of 
earth has been going on, m alaria exhi bits a ten· 
dency to prevail. There has been a good deal of d ig. 
ging in Washington lately. 

Entering the human body through the l ungs, the 
plasmodium seeks a roo�ti n g  place in one of  the red 

corpuscles of the blood. Th ese corpuscles 
are in shape flat round d isks, bearing a cu­
rious resem blance under the m icroscope to 
piece� of m oney. How essent ial their wel l­
being is to health, everybody knows. The 
parasite having taken up its residence 
in one of the corpuscles, proceeds to 
multi ply, forming a l ittle colony. The 
colony feeds upon the material of the 
corpuscle, which thus becomes disorgan­
ized and is finally destroyed, so that the 
hostile germs are set afloat in the blood . 
At the beginni ng they were lIJerely bits 
of protoplasmic jel ly, without any par­
ticular shape, but now they become free 
swimmers and have developed long h air­
like oars to paddle abou t with. Each 
one has t.hree such oars radiating from 
its bod y. Thus  they m ake their way 
through the veins and arteries, following 
the tide of the circulation. 

The propagation of sponges, the llJe­
thod by which they inc rease, is  not  only 
i nteresting, but is  cflrtai n l y  very curious. 
At certain periods there w i l l  be formed 
projections from the surface, yellowish­
looking b uas, which grow unti l  they d e­
tach themselves. when they are driven 

TAKING SPONGES FROM THE BOTTOM WITH A POLE HOOK. 

Of course, it is not possible that this 
sort of thing should go on to any con­
siderable extent without seriou sl y  affect­
ing the health of the i ndividual. The 
latter i s  attacked by chills, altemating 
with fever. Quinine and other remedies 
destructive to the parasites relif've th ese 
�ym ptoms. However, i f  the patient con­
tinues to be exposed to the absorption 
of the germs in a malarious region, medi­
cines will cease to have effect. The 
blood, invaded by hordes of plasmodia, 
becomes filled with disorganized red cor­
puscles, and nature gives up the fight, 
death ensuing. 

out by the outward flow caused by the flagella or 
whips lashing at the w ater. These yello w ish-look­
i ng buds then appear as hel pless atoms of  j el ly. But  
this  is not the  case . T h ese t i n y  germs or atoms have 
a motion that we would not suspect. With a lens we 
see the whole of these minute obj ects covered with 
minute cil ia, which vi brate and propel i t  t h rough the 
watel' unti l , arriving at sufficient d i stance fro ll! the  
place of  i ts  birth, i t  settles down on the bottom, loses 
its c i l ia and grows-becomes a sponge. 

After the takin g of the sponge from its native bed 
they are al l  assorted and the different kinds and grades 
separated. They m ust be trim med or clip ped, as i t  is 
termed, baled, pressed, and incased in canvas to 
s h i p. 

'I'he sponging grounds of the Bahamas are well 
worth visiting. There is scarcely a more beautiful or 
interesting sight than a view in the clear limpid waters 
surrounding these sea-girt islands  on a warm day. T h e  
marine flora, the various forms of coral scattered i n  
rich profusion at t h e  d e p t h  o f  a few fathoms, is some­
thing marvelous for its varied and extreme beaut.y, 
an d is not surpassed in any part of the globe. I n  a 
t.ideway of medium flow it can be viewed to the best 
advantage. The graceful und ulating  sea fans, with a 
variety of sea anemones, with the  colors of the rain­
bow, the branching coral , some fashioned, one would 
almost believe, with human skill  and artistic taste, 
with the most beautiful colored fish �porting in these 
fairy grottoes, the water being so transparent that 
tlie bottom can be distin ctly seen at a depth of over 
twenty fathoms, all combi n e  to make a vision which 
for be!l.uty, novel ty, and variety is very fasci nati n g, 
and once seen will not easily be forgotten. 

Now that medical science knows pre-
cisely what it has to contend against in 

that of the center by about 20 per cent. In this re- .the treatment of this hitherto mysterious disease, it 
spect,  t herefore , the therm!l.l i w age is  l ike the visual may be able to find more effective remedies. A l ready 
one. There seems  to be som e  e vidence that bright the d i scovery has enabled physicians to correctly 
regions radiate a li ttle m ore than d ark d uring the mid· d iagnose many malarial cases which have a way of 
die of the lunar day, but this is not quite  proved ,  and counterfeiting typhoid fever and other troubles. In 
w i th a low altit ude of the sun the effect i s  reversed.  such instan ces the presence of the plasmod ia i n  the 
A comparison of the curve d rawn by Zol lner  for the blood, readi l y  ascertained by the  microscope, settles 
moon's l ight with that deduced from Mr. Very's ob- the question .  Besid es, if one m ust suffer, it is a 
servations brings out the poi n t  that visible rays form great comfort to know wh at is gobbling one up. 
a much larger proportion of  the total radiation at the • ' . '  • 
ful l  than at the partIal phases, the llIaxi m u lll for l ight Another Rain Producer. 

being m uch more pronounced than that for the heat. In the SCIENTIFIC AMERICA N for September 5, lS91, 
The diminution of  the heat from the full to the third we published an extract from a U. S. patent granted 
quarter is shown to be s lower than its increase from for producing rain by explosive balloons. It now ap­
the first qu arter to  the full.  This  resul t  agrees wi th  pears that a patent  was granted in Austria on January 
that obtained at Lord Rosse's observatory, and is di- 13; 1874, for what is  termed an " apparatus for dis-
rect evidence of the storage of heat by l u nar rocks. chargi ng electricity from hail clouds. " After describing 

• , . ,  • the theory of the formation of hail, the patentee says 
COlllpressed Air Power Translllission. that if  a balloon armed with metal points or covered 

'],he town of Lucerne, S w i tzerland,  after having had with metal i s  sent u p  into a lower hail cloud charged 
four years' ex perience of alternati ng current d istri bu- with electricity, the latter passes to earth by the cop­
t ion of light by Ganz & Company, is about to su pple- , per wire which holds the balloon capti ve, and the 
ment this  by a distribut ion  of power from the same I moisture in the cloud does not (longeal but  d rops to 
water power ; but this will  be carried out, according earth in the form of rain.  The d rawing annexed to the 
to arrangements made with Messrs. Riedinger, of patent shows a balloon with m etall ic poi nts  and a 
Augsburg, by means of com pressed air. The town of w indlass on which is coiled the wire or cabl e  for form­
Offenbach has also completed an installation of com- ing the ground connection and raising and lowering the 
pressed air distribution , which seems to be causing balloon. 
great interest among German engineers. The total 
length of pipes laid amou nted to 7760 yards, of which 
1702 yards consisted of pipe 1 ft. in diameter, 1710 
yards 8 in.  in d iam eter, an d  4347 yards  4 in. i ll diameter. 
The pipes were laid about 1% ft.. below the footpath. 
The connections of the pipes were made by means of 

• I .  I • 
SLIPS for the broadside docking of vessels have been 

built at three of the principal ports of France. By 
this means vessels are to be hauled out of the water 
without straining, and the cost is less than by the or 
dinary weans of placing in a dry dock. 
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LARGEST DRY DOCK ON THE GREAT LAKES. 

Almost a year has been req uired in the work of con­
structi ng the recently com pleted dock shown in our 
ill ustration, at the foot of Orleans Street, Detroit, 
Mich. , where the saw mill ,  engine, boiler, and repair 
yards of the Detroit Dry Dock Company have been 
located for the past forty years. The soil where the 
dock is built  is of fine blue c lay,  so that there was no 
interruption to the progress of the work from land 
slides or leakage. Two thousand piles were driVen, 
making the struct ure very strong, it  being designed to 
Rafely dock loaded s h i ps carrying a cargo of 3,000 tons, 
wh i le  taking in vessels of  the largest s ize. 

The inside dimensions of the d ock are : '378 ft. long;  
91 ft .  wide on top ; 78  ft .  open i ng at entrance ; 56 ft. 
opening on miter s i l l ; 55 ft .  wide on floor; 16  ft. 6 i n. of 
water over keel blocks ; 16 ft .  6 i n .  of water over s i l l ; 
4 ft . 6 in .  from top of keel blocks to floor of dock ; 20 ft .  
6 in .  from water l i ne to floor of dock. 

Th e keel and bilge blocks are 5 feet from center to 
center, averaging 5 feet h igh ,  t h us leaving plenty of  
room under  a ship for the mo vements of workmen in  
maki ng any necessary re pairs t o  her bott.om. There are 
two wells 12 feet deep situated at each end of the dock, 
with cranes 3 bove them for hoistin g  out and replacing 
wheels, etc. The caisson gate which,  when closed , 
shuts  off the ingress or egress of water, is of steel, con­
structed at the com pan y's steel shipbui ld ing p lant, at 
Wyandotte, Mich. It is 12 feet beam, 79 feet 5 inch�R 
long, with five 30 inch val ves for flooding the dock, 
w h ich it is estimated i t  wi l l  do in twenty min utes. 
Time required to pu m p  the dock out is lYz hours. The 
whole dock is surrounded with a pudd ling wall fil led 
with blue clay 5 feet thick, and extending down below 
the old river bed,  which com pletely shuts off all water 
from leaking th rough the sides . 

The pumping plant consists of t wo centrifugal 
pum ps, with 30 inch discharge each , driven by two 
150 horse power independent compou nd Westinghouse 
en gines. The p umps are in  a well 22 by 11 feet inside 
and 35 feet deep, the water passing from the dock to 
the well through a brick tunnel,  5Yz feet diameter and 
55 feet long. 'fhe steam for the engines is supplied by 
a battery of th ree boilers, 5Yz feet in diameter and 15 
feet 6 inches long, b u ilt by the Dry Dock E ngine 
Works. The fuel is oil, and the w hole pumpi u g  plant 
is housed in a two-story brick building, 34 by 81 feet. 
A dynamo room is provided, where an electric light 

plant wi l l  be 
put in during 
t h e  c o m i n g  
winter, which 
will supply the 
e n  t i r e  ship­
building plant 
with l ight. 

This dock is 
l a r g e  enough 
to take in any 
boat now upon 
the great lakes, 
and has been 
designed espe­
ciall y for the 
w i d  e railway 
car ferries and 
p a s s e n g e r  
b o a t s  w i t h  
t h e  i r over­
h a n g i n g  
g u a r d s  a n d 
paddle-wheels. 
The cost of the 
dock was u p­
ward of $200, -
000. There has 
also been add­
ed to t h e  De­
troit Dry Dock 
C o m p a n y ' s 
plant a pair of 
steel shear legs 
for b 0 i s t i n  g 
b 0 i 1 e r s , en­
gines, s p a r s, 
etc. , from and 
i n t o  b o a t s .  
They are 100 
feet high and 
have a l ifting 
capacity of 100 
tons. 

• 

J (ieutific �meri,au. 
preservation is largel y  o wing to the fact that they and, with but sl ight changes in the steam chest, the 
have been coated over and over again with tar. device may be readily appl ied on engines now i ll use. 

. - . . . 
A STEAM ENGINE SLIDE VALVE. 

A valve of simple and durable construction, de­
signed to reduce friction to a minimum, and ue easi ly 
adjusted to its seat, is  shown in the accompauying 
il lustration, and has been patented by Mr. Rolau d E.  

VANDEVENTER'S BALANCED SLIDE VALVE. 

Van deven ter, Mou n t  Sterl i ng. I l l . The valve is con­
nected with a yoke made in the shape of an inverted 
box and fitt ing with its sides o n  the inner surface of 
the upwardly extending sides of the valve . Attached 
to the top of the yoke is a bar connected with the 
valve !stem, passing through one end of the steam 
chest, and this bar has near each end longitudinal 
grooves on its under side, each groove engaged by a 
roller journaled in a suitable support, whereby the 
weight of the yoke, as the valve i s  moved, i s  whol ly 
carried by t h e  rollers. In  order to secure a steam-tigh t 
j oint between the siUes of the yoke and the sides of 
the valve, beveled packing strips are fi tted i n  beveled 
i nner sides of the valve, as shown in the small view. 
To prevent the valve from being unseated by back 
pressure i n  the cy l inder, set screws are arranged in lugs 
on the sides of the yoke, the lower ends of the screws 
being a very slight distance above the packing strips. 

. t . �  . 
The Dra",baugb 'J'elepbone Clall11s Rejected. 

The D rawbaugh te lephone case, which has been 

d ragging th rough the Patent Office for the last eleven 
years, was decided on October 28, by OommiEsioner 
Si monds' affi rmation of the decision of the board of.  
examiners i n  chief, denying the patentability of t h e  
snbj ect matter o f  a n  appl ication for patent for tel ,· ­
phones, filed by Daniel D ra w baugh, on Apri l 3, 1 884, in 
continuance of his orig ina l  application, filed July 26, 
1880. The decision is on the ground that t.he in ven­
tion was put to public use by Thomas A. Edison and 
oth ers for mo re than two years prior to the date last 
mentioned, the evidence bei ng presented that Edison 
had made the com plete inven tion as early as Ju l y  30, 
1877, as d isclosed in the sh ape of h is British patent of 
that date, etc. 

• •  e a  .. 
Ho", to Drink Milk. 

Some com plai n,  says a contem porary, that they 
can not drin k mi lk  without being " distressed by it." 
Th e most com mon reason why m i l k  is not well  borne 
is due to the fact that people drink it too quickly. If 
a glass of i t  is swallowed hasti ly, it enters the stomach 
and then forms in one sol id ,  curdled mass, d i fficult of 
d igestion . I f, o n  the other hand. the same quantity is  
sipped, aud three minutes at least are occu pied in 
drin k i n g  it ,  then on reaching th e stomach it is so 
d ivided that when coagu lated, as i t  m u st be by the 
gastric j uice, while digestion is going on, instead of 
being in one hard, condensed mass u pon the outside of 
which only the d igestive fluids can act, i t  i s  mo re in 
the form of a sponge, and in and ont of the entire bulk 
the gastric j u ice can play freely and perform its func­
tions. 

• � .  II .. 
Half Century Subilees. 

The j ubi lee cel ebra,tions of two important inventions 
take place this year. One is the gal vau ic gild ing an d 
silvering method devised by the S wiss chem i st , Mons. 
August de Ia Rive, in the year 1841, for wh i ch,  in the 
course of the following twelve months, he received the 
Mont yon prize of 3, 000 francs from the Acad�mie de 
Paris. Mons. Rive's process of imparting to common 
metal a firm gold or silver coating has entirely sup­
planted the old-fashioned pyritic method which, owing 

to the noxious 

WHEN tim­
bers or shin­
gles are found 

A GREAT DOCK RECENTLY BUILT BY THE DETROIT DRY DOCK COMPANY. 

mercurial va­
pors engender­
ed, materially 
i n j u r e  d the 
health of the 
artisan. T h e  
second inven­
tion is that of 
st e e I-f a c i n g 
cop p e r  p l ates, 
the outcome of 
the ingenuity 
of a Frankfort 
professor, Herr 
A. Bottger. By 
this process en · 
graved copper­
plates are coat­
ed w i th It very 
thin but firm 
a n d  d urable 
s t e e I deposi t .  
The shape ano 
fineness of out· 
line of the en­
graving are not 
thereby alter­
ed, a n d  t h e  
copperplate is 
imbued w i t  h 
the III e t a  I I  i c 
h It I' d  n e s s  ot 
steel ,  by which 
m eans a con­
siderab ly larg­
er n umber of 
clear, s h a r p  
i m p r e s s i o n s  
may be taken 
than with the 
ordi nary cop­
p e r p l a t e. A 
further ad van· 
tage i s t h a t  
when the steel 
face begins to 

in this country that have withstood the blasts of one 
hundred or one hundred and fifty winters it is regarded 
as quite remarkable, but in Norway there are wooden 
churches standing, with timbers i n  excellent  state of 
preservat,ion , that have with stood the fierce frosts of 
seven h u ndred almost Arctic winters . These tim bers 
al'e not oak nor beech, but Norway pine, and their 

The bar supporting the yoke is prevented frOID being 
displaced on the rollers by suitable cross guards, not 
sh own, and oil cups are arranged in the top of the steam 
chest to lubricate the rollers and bearings. 'rhe wear 
of t!le valve and of the bar traveling on the rollers is 
readily taken up, 80 that the relative positions o·f the 
several parts and their operations are not disturbed, 

show signs of 

wear it may be dissolved by a chem ical solution with­
out in the least affecting th e  copperplate, which is 
then ready to receive another steel d eposit. 

.. � . ,  .. 
THE longest "ail road br i dge span in the United 

States is  the can ti lever span in the Poughkeepsie 
bridge over the Hudson River-548 feet. 
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pyoetarnn. 

In a paper read lately before the American Laryngo­
logical Association, and reported by the New York 
Medical Journal, Dr. R. P. Lincol n, of this city, gives 
an account of several cases successfully treated with 
by this remedy. " Pyoctanin is a chemical preparation 
of the class of aniline colors, there being two kinds, 
the blue and the yellow, the former, according to 
Pohl,* having the greater germicidal power. It is 
offered in  the market in the form of powders. tablets, 
and sticks. It is odorless, almost tasteless, non-poi­
sonous, s l ightly anodyne, and non-irritating. It does 
not coagulate albumen, has great penetrating and dis­
seminating power, and hence does not form a pro­
tecting shield about disease germs. It destroys bac­
teria quickly, even a weak solution prevents the de­
velopment of all micro-organisms. It is freely soluble 
in water and petroleu m  products. Its disadvantage 
is its staining q uality, which is an offense to the sight, 
but which can be avoided on exposed parts by exer­
cisi ng reasonable care. 

It may be used without unpleasant consequences in 
any degree of strength, from the pure substance to a 
weak solution. It can be applied to the part to be 
treated i n  the form of a spray, by means of a pledget 
of lint saturated with a solution, in  the form of an 
ointment, as a powder or by crayon. 

Its Method of Action.-W. Pohl,t of Berlin, reports 
in his inaugural thesis the results of the study of the 
effect of pyoctanin on different bacteria. Putrefac­
tivet ones showed the greatest resistance. A sol ution 
of the strength of 1 in  2,000, however, stopped their 
evolution, while a solution of 1 in 1 ,000 killed them in 
half an hour. It  is found by increasing the propor­
tion of the chemical that this action is ha stened. The 
rapidit.y of this action o n  all other micro-organisms ig 
much greater. Janicke§ showed that a total stoppage 
of development took place in streptococcus with a 
solution of 1 to 333,000, whereas a solution of 1 to 5,000 
ki l led it in half a minute. 

Professor Sti ll ing, II who appears to have been the 
first to  have introd uced and systematically experi­
mented with pyoctanin,  applied a strong solution to 
the eyes of his patients without much discomfort. 

Bresgen, � who was the first to systematically use 
pyoctani n  i n  the nose. noticed a distinctly  anodyne 
faculty on its being appl ied to the m ucous membrane. 

Thus we learn that while its effect varies much in 
degree with the strength of the remedy, we need not 
be deterred, by fear of pain or too m uch irritation, 
from a free use of the substance, undil uted if  i t  seems 
indicated, when we wish to destroy suppuration, or  
prevent it if impending. 

When used in solution it is said that it is best to keep 
it in colored gl ass and have it freshly prepared every 
three or four days. My own observations date from 
Jul y, 1890. One of my cases was a well nourished 
single woman, thirty-five years of age, with an abscess 
of ·the left fron tal sinus, the early effect of which 
trouble had been most serious. Many different reme­
dies had been applied for months. It was not till after 
I had made a few injections of a ten per cent solution 
of pyoctanin in  water that a new impetus to the heal­
ing process began, which was speedily completed. In 
less than three weeks, the strength of the solution 
being gradually red uced, all discharge. either external 
or through the nostril, ceased, and the patient was 
relieved of a trouble that had causea physical and 
mental distress for nearly two years. 

I had an opportunity to use the remedy in a case of 
suppuration of the antrum with equally gratifying 
results. Four cases· of this disease where the suppura­
tion has been pronounced have been relieved more 
promptly than ordinarily by other methods.** In 
cases of suppurative ethmoiditis, where I have been 
able to reach the parts in consequence of some for­
tuitous malformation especially, com parati vely prompt 
relief has been secured, unless necrosis existed, in 
which case, after removal of detritus, the disease was 
readily corrected. Whenever ulceration of the mu­
cous membrane and suppuration are present, I thin k  
the remedy most useful. I have seen several instances 
where there was erosion and unhealthy granulation 
on the septum n asi smoothed and healed in a short 
time. The granu lations on the border of a perforated 
septum cicatrize more readily when coated with an 
ointment of 20 grains of pyoctani n  with an oun ce of 
vaseline. Like Bresgen,tt I have found it useful after 
cauterizations, but I am not p repared to say, with my 
present experience, that it  has  a great advan tage over 

* w. Pohl, Darmstadt, 1&91. 

t Op. cit. 

t Stil l i ng. Anilin. Farostojfe alB Antiseptica. Strassburg, 1890. 
§ FCfl'tschritte der Mea'icin, 1890, No. 12, p. 460. 
I Loc. cit. 

"I D6utsche med. Woch., 1890, No. 24. 
** In the Journal Of Laryngology and Rhinology for September, 1891. I 

find, in the report of the May and June meetings of the Berlin Laryngo­
logical Society, that Cholewa recommends pyoctanin for diseases of the 
frontal sinus, and Meyer reports t.wo cases of antrum disease improved. 
In the same report Scheinmann says it can only help when combined 
with other remedies, and Katzenstein and Herzfeld never saw any effect 
from it. 

tt Loc. cit. 

,Jrirutifi r �tutrirau. 
iodol, iodoform, and some other remedies we are 
familiar with, except for the fact that septic poison­
ing has been escaped by patients operated on when I 
have used it. It quickly heals all aphthous ulcera­
tions in the mouth . 

It is useful as a local remedy in all acute follicular 
inflammations, and especially in those cp. ronic foll icu­
lar diseases of the tonsils and soft palate where we find 
inspissated m ucus often 'crowded with micro-organ­
isms, as Leptothrix bltcCalis. The effect of a fifty per 
cent solution applied in instances of this last named 
affection is immediately evident to the observer. 

I have applied the remedy in but two cases of un­
questionable diphtheria. Both recovered witho u t  
sequelre. O n e  case was very severe, a n d  o n e  only 
moderately so. 

Three cases of diphtheria were treated in the early 
summer and encourage me to give the remedy further 
trial.* Its effect on a single instance of membranous 
rhinitis was, as should be expected, prompt and salu­
tary. the plastic deposit being quickly destroyed and 
not reproduced after th ree or four applicati ons. My 
experience with the remedy in  laryngeal phthis is  does 
not cover a period sufficient to j ustify me in expressing 
a conclusive opinion, but I note t that Dr. Capart, of 
B russels, presenttld at the Annual Assembly of Bel­
gian Laryngologists, May, 1891, a case of ulceration 
and perforation of the soft palate, occu rri ng after an 
u lceration of  the tonsil, in which Koch's bacilli were 
found, healed rapidly under pyoctan in. He also ex­
hibited two patients with laryngeal tuberculosis i n  
w h o m  the u lcerat ions h a d  improved under pyoctanin. 
I have used pyoctani n  with most satisfactory effect in 
both syphilitic and non-syphi l i tic ozrena." 

. . . � .. 
Rain Making in Texas. 

In Nature of September 17 (p. 473), Mr. H. F. Blan­
ford hal' discussed at considerable length the rain-mak­
ing experiments i n  Texas, on the basis of such i n forma­
tion as was attainable from newspaper reports. Inas­
much as these telegraphic  reports have not only been 
i nadequate. but also frequently inaccurate and mis­
leading, the writer, who was the meteorologist of the 
expedition, is  led to give the fol lowing brief summary 
of the experiments and their resul ts. 

The experiments, which have been q uite i ndepen­
oent of the direction or patronage of the "\Veather 
Bureau, have been carried on by the Hon. R. G. Dyren­
forth, special agent appointed b y  the Departmen t of 
Agriculture. The plan of exploding oxy-hyd rogen 
bal loons was adopted as oue of the principal methods 
to be empl oyed, and several months were spent i n  pre­
paring the necessary materials and apparatus. Pre­
l iminary experi ments made in Washington demon­
strated that a tremendous concussion could be pro­
duced by the explosions of balloons 10 feet in diameter 
filled with a mixture of  hydrogen and oxygen in the 
ratio of two to one. In  addition to the explosion of 
ba.lloons, preparations were made to fire sticks of dyna­
mite carried up in  the air by kites, and to explode rack­
arock (an explosive consisting of th ree parts of potas­
sium chlorate to one part of nitrobenzol) and dynamite 
on the ground. 

With materials for carrying out these three lines of 
experi ment, the party went to an isolated ranch 23 
m iles northwest of Mid land, Texas (lat.  32° 14' ,  long. 
1020 12'). The inauguration of the experiments attract­
ed great attention throughout the whole south western 
sectiou of the country, and, local ly, people went from 
all the surrounding counties to witness the operations. 
Actual trial in the field soon developed the fact that 
the preparations for the balloon experiments were en­
tirely inadequate. Accidents occurred to the furnaces 
for generating the gas, which took much time to re­
pair, windy weather prevented the filling the balloons, 
and a combination of other sou rces of delay rendered 
this line of experiment a practical failure.  One or two 
balloons were exploded o n  several days,  but these were 
too few in number and too in frequent to serve the pur­
pose of an adequate experiment. Similarly it was 
found impossible wit h  the smal l  available force to ope­
rate the kites to advantage. and in  windy weather they 
were quite unmanageable ; 80 that, although, in all ,  
quite a n u mber of dynamite sticks were fired i n  the air 
in this way, yet as a line of effective experiment t.his 
also proved a failure. The only explosions that were 
made on a scale even approxim ately com mensurate 
with the req uirements were those of rackarock. and it 
may be stated that all the effective operations essential 
at Midland can be dupl icated in every essential par­
ticular with 1,500 pounds of rackarock, togethe� with 
500 feet of wire and a small portable dynamo. 

The first rain that occurred after the party reached 
Midland began shortly after noon on August 10, and 
continued at i ntervals until evening. The amount of 
rainfall was not measu red, but it was stated in the 
language of the country to be a good " grass rain."  
The writer, who wa.s en route to Midland, met similar 
sharp showers in the latter part of the afternoon near 

* Pohl reports nine cases of diphtheria, tlot selected , treuted success­
fuIly. 

t Journal Of Laryngology and Rhinology, August, 1891, p. 343. 
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the Sweetwater, 100 miles to the eastward. On the 
preceding evening some preliminary explosions had 
been made, but only on a small scale. and no result was 
anticipated. In the telegraphic dispatch that was 
sent reporting the rainfall no causative action was 
claimed ; in fact, such action was explici tly disclaimed 
in  the telegraphic report, which stated, .. We do not 
think the explosions actually produced the storm, as 
they were not on a large enough scale. The prelimin­
ary trial was made sim ply to test the efficiency of the 
special blasting powder. " The firing, which was not 
over half a dozen blasts, was, then, simply a preli min­
ary trial of material, and not in any sense an experi­
ment to produce rain.  

On August 16, 17, 18,  and 20 cloudy weather very 
largely

· 
prevailed, and numerous thunderstorms were 

seen on the horizon that did not visit the ranch. On 
each of these days blasts of  rackarock and of  dynamite 
were fired while heavy cum ulus or dense storm clouds 
were in the field. In several instances, when a dense, 
threatening cloud was overhead, a sharp detonating 
explosion of rackarock or of d ynamite was followed at 
an interval of 30 to 40 seconds by a spatter of rain, or, 
if it was already sprinkling, the blast was followed by 
a very noticeable increase of the drops. This i nterest­
ing re�u lt  occurred a sufficient number of times to in­
dicate that the phenomenon was a real effect of the ex­
plosions. 011 none of these days, however, was the 
amount of rainfall appreciable, except on the 18th, 
when it was two hundredths (0 ·02) of an inch. The 
18th opened cloudy, and old settlers predicted rain for 
the afternoon, whether the experiments should be made 
or not. To what extent, therefore, the explosions that 
were m ade were influen tial in prod ucing the 0 '02 inch 
that fel l is obviously very difficult to determine, and 
as an evidence of the efficacy of the explosion it is 
practical ly valueless. 

The next explosions were on the eveni ng of August 
21, whell 156 pounds of rackarock were fired in  fourteen 
blasts. During the night a genuine norther came on, 
the wind blew from the north, the barograph curve 
rose rapidly, the tem perature fell rapidly, and during 
the next forenoon a fine mist prevailed. This change 
of weather was qu ite extraordinary and unexpected, 
ano wi th i ts  accompanying !ll ist was attributed to  the 
heavy fir ing of the evening previous ; but the norther 
had been on its way for several days, and the fine mist 
was evidently due to the u pl ifting by the cold n orth 
wind of the warm moist air of the plains. At numerous 
points in  the State, where the air was more humid, a 
heavy rainfall occurred. 

The last experiment, which in magnitude was the 
greatest of all, took place on the evening of AU,g'ust 25, 
after the writer had departed . . The conditions were 
thought to btl extremely u n favorable for rain, and the  
party was advised to wait for a more propitious occa­
sion. The firing, however, was carried on until  11 P. M. , 
when the party retired for the night. It is reported 
that " at 3 A. M. the heavy rolling of th under dis­
turbed the sleepers, heavy banks of clouds were seen 
advancing, almost constantly lighted by most brilliant 
lightning. An hour later the rain began to fall in tor­
rents on the ra nch, and did not cease till 8 A . M." Un­
fortunately, records of the amount of rain fall have not 
yet been received, but I am informed by a gentleman 
who was present that " it was nothing but a sprinkle. " 
Further light is thrown on this rainfall by the weather 
IlIap for 8 P. M. , eastern time, of August 25. Rai nfall 
is shown i n  New Mexico to the northwest of Midland, 
Texas, and the forecast officer made the following pre­
diction : " For Eastern Texas. general ly fair, except 
local showers on the extreme southeast coast and the 
northwest. " Here we have an official prediction made 
in  Wash ington City of probable showers over the dis­
trict in  which the experimenters were operating, and 
for the very night in which the th understorm followed 
the last of the explosions to produce rain.  

In view of these facts, it i s  scarcely necessary for me 
to state that these experiments have not afforded any 
scientific standing to the th eory that rai n storms can 
be prod uced by concussions. But, i f  the adherents of 
the theory maintain that " no experiment has been 
tried that is worthy of the n ame, and that D O  results 
ought to be looked for," it will be difficult to take op· 
posite ground. GEORGE E. CURTIS. 

Smithsonian Institution, October 9. 
. . . . .. 

The Lake Marine Exhibit. 

M rs. Annie C. Meyers. lady alternate of the World's 
Col umbian Exposi tion, to whom has been intrusted 
the work of preparing an exhibit of the lake mari ne, 
is the widow of the late Capt. Victor E. Meyers. He 
was the fi rst captai n backed by a Chicago syndicate 
to successfu lly sail by the way of the WeIland Canal 
and the St. Lawrence Ri ver to the West Indies and re­
turn.  Prior to his death he commanded the freight 
steamer City of New York, of the Union Steamboat 
Company, plying between Buffalo and Chicago. Mrs. 
Meyers is  thought to be in  every way qual ified for 
the work. She at one time held a position in the 
Patent Office and has for many years been prominently 
connected with foreign and home missionary move· 
ments.-Marine Review. 
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SOME SUGGESTIONS IN PHOTOGRAPHY. 

BY GEO. H. HOPKINS. 
The field of photograph y  has been enormously en­

larged by the perfection of the diiferent methods of 
ar.tificial i l lumination. An entirely different class of  
subjects is  rendered available, and persons w hose b usi­
ness monopolizes all of the daylight are furnished op-

Fig. I .-SIMPLE FLASH LIGHT. 

portunities for the gratification of photographic  tastes, 
provided their ambition does not lead them to a desire 
to " take a l l  out of doors " at night. 

In times past, some faul t  has been found with flash 
light pictures on account of the anxious Ilxpression of 
the subject caused by the expected explosion of the 
powder, or the closed eyes which are characteristic of 
pictures secured by flash lights that are not practically 
instantaneous. 

It follows that a flash light must do its work 
. .  quicker than a wink, "  and that it mmt be ignited by 
some device other than a fuse or strip of paper, ei ther 
of which gives warning and thus puts the subject on 
guard. Flash ligh t lamps are undoubtedly good, but 
so far as the writer is  aware, they are al l l imited in 
certain ways. In  the first place it is  necessary to com­
press a bulb to for�e air through a greater or less length 
of tube. This req uires some effort on the part of the 
operator, and practical ly  prohibits him from i nclud ing 
himself among his SUbjects. If he does attempt to 
do this, thfl rubber tube leading from the bulb to the 
lamp must necessarily form an un�ightly addition to 
the picture ; and furthermore, the tube is l imited as to 
its length, on account of the air friction, w h ich so re­
duces the blast in a tu be of considerable length as to 
entirely defeat the operation of the light. 

After enumera ting thfise objections to the ordinary 
flash light lam p, it is perhaps unnecessary to al lude 
to the matter of expense. However, the lamps range 
in price from $1 . 50 upward. 

In Figs. 1 and 2 is  shown flash light apparatus 
the cost of which is  practical ly nothing, as the needlla 
materials may be purchased for a fe w cents, and the 
labor involved is a matter of only a few minutes. A 
description is hardly necessary ; the engravings tell the 
whole story. 

Two loops soldered to the bottom of a small t in  pan 

Fig. 2.-THE FLASH. 

receive a wire which is bent at one end, forming a 
spiral, into which is inserted a l ittle roll of asbestos. 
A fish line sinker is placed on the wire previous to 
bending, and near the pan the wire is bent to form a 
shoulder, which holds the wire in a stable position 
when raised, as shown in Fig. 1. The other extremity 
of the wire is bent at n early a right angle and formed 
into a loop, then returned to form a practically T-shaped 
arm -with an open eye at, its extremity. A stout black 

$citutif i c  �mtrt,au. 
thread of sufficient length to reach as far as may be 
required is tied in the loop. 

At the poi nt i n  the surface of the pan where the 
asbestos stri kes when pulled over, a shallow cavity is 
formed by burnishing the  tin with a roundediinstru­
ment like a tool handle, the tin being placed over a 
cup, a box cover, or something of that kind which 
will support the metal around the cavity during the 
operation of burnishing. 

The pan is secured to a heavy wooden block or to 
any fixed support by means of two or three tacks 
driven through its rim. One or two boxes of Blitz·  
pulver should be placed i n  the  cavity i n  the tin ; a few 
drops of alcohol are poured on the asbestos ; the appa­
ratus is placed on a step ladder or other high su pport, 
which is located at the side of the camera in such a 
position as to prevent the light of the flash frOID enter­
ing the camera tube. A large piece of white paper i s  
suspended at the  back of the  apparatus and from 1S ­
to 24  inches distant. If  the operator i s  not included 
among the subjects, the black thread i s  simply con­
nected with the lower loop, so that a rearward pull of 
the thread will  tilt the wire arm forward. If  the 
operator desires to include himself in the picture, the 
thread is sli pped into the eye at the end of the wire, 
so that pull ing the thread frOID the front will tilt the 
wire arID forward. Now, everything being ready, the 
alcohol is  l it, the operator takes his position, pulls the 
thread, and the thing i s  done. 

When the l'ubjects are so posed with reference to the 
source of  l ight as to produce undesirable dark shadows, 
this trouble may be avoided by a rranging newspapers 
so as t.o reflect more or less l ight on the shaded side. 

To secure good flash light pictures, two things in 
addition to a good instrument are req uired ; one is an 
instantaneous ligh t of sufficient intensity, the other is 
an instantaneous plate of the kind kn�wn as isochro­
matic  or orthochromatic. 

Fig. a.-INEXPENSIVE TRAY. 

Among the items of expense in the list of the ama­
teur photographer's supplies wil l  be found trays for 
developing, fixing, intensifying, toning, etc. , and the 
temptation is often great to make one or two trays 
answer all purposes ; but modern photography forbids 
the double use of trays, so that the operator m ust 
either purchase or make trays for himself. In Fig. 3 is  
seen,  in the upper figure, a pasteboard blank, w hich, 
when creased as indicated by the dotted lines, bent up 
and fastened at the corners by pieces of cloth glued in­
side and outside as shown, forms a foundation for a ser­
viceable tray. All t.hat is required to com plete the job 
is to fill the pores of the pasteboard and cloth w ith 
paraffine. 

Th ere are two ways of doing this. One is to dip the 
tray into paraffine m elted in a pan of suitable size ; 
the other way is to melt the paraffine by means of a 
hot i ron and allow it to drop on the pasteboard, after­
ward spreading it with the h ot iron. In either case a 
liberal supply of paraffine should be left in the corners. 
Paraffine candles wi l l  furnish the material for 8aturat­
ing the tray when paraffine in bulk is not available. 

I'D Fig. 4 is represented a simple, easi ly  made and 
efficient negative rack. It consi8ts of thin wire frames 
pivoted to the base board and provided with corruga­
tions for receiving the edges of the plates. 

In  Fig. 5 is shown a method of dark room illumina­
tion which permits of examining the negative thor­
oughly during the process of development without 
undnly exposing the plate. It consists of a two-candle 
power incandescent lamp attached to a handle and 
inclosed by a hemispherical reflector closed at the front 
w ith a disk of dark ruby glass. The lamp is held near 
the plate. All of the light i� thrown downward, so 
that the eyes recpive only the light reflected from the 
plate. Furthermore, only a small section of the plate 
is exposed to the light at any time. When the lam p 
is not in use in the  manner described, it is either laid 
face down on the table or suspended so as to light the 
dark room 

The Cloud •• 
Mr. John Aitken has been investigating clouds from 

the summit of the Rigi and Pilatus. He now finds, 
says Science Gossip, as in former observations, that 
fog is intimately dependent on the presence of dust 
particles in the a i r, each of the invisible granules form­
ing the nucleus of a tiny head of water, these vesicles 

Fig. 4. - PLATE _ RACK. 

constituting in th e I! ggregate clouds, mists, and their 
kindred. At elevated situations the air is compara­
tively free from d ust, while lower down it is full of it. 
But while clouds are passin g  over a peak the number 
of particles varies considerably. This, he discovers by 
a series of carefully compiled data, is due to the fact 
that the air entering into the clouds has forced i tsel f 
up from the valley below. Hence the mountain air is 
pure or impure in exact accordance with the amount 
of this lower world current which has reached it . 
When the cloud vanishes, the ether resumes its old 
composition. Another curious fact j ust discovered b y  
t h e  sallle indefatigable observer is  that the moment a 
cloud forms, it begins to discharge its contents in the 
shape of a steady shower of min ute d rops. These 
drops are not capable of being appreciated by the 
unassisted senses ; but by the " fog-counter, " an instru­
ment of Mr. Aitken's invent ion, the exact n umber fail­
ing on a given space can be readily noted. What is 
still more curious is  that though the air is in such cir­
cumstances saturated with dam p, seats, stones, and 
other large objects near the earth are perfectly dry. 
the drops being evaporated by the radiant heat of the 
ground ; but a pin's head or other small object, not 
offering the same area, is in these circumstances often 
covered with a m i n ute globule of water. The fact of 
a cloud thus beginning to rai n  small d rops whenever it 
is  formed may account for the disappearan:le of these 
vaporous masses without any change in the wind or 
temperature. They gradually exhaust themselves. 

. , . , .  

W. A. HERRING, Mayor o f  Water Valley, Miss. , in­
forms us that the Illinois Cen tral R. R. CO. '8 shops at 
that place have ten 3 inch Cook brass strainer t u he 
wells 30 to 60 feet in the ground, nearly all  of which 
run water to near the surface, connected together to a 
6 inch pipe which supplies 150,000 gal lons per day for 
use of shops. Water falls two miles northeast on 

Fig. 5.-ELECTRIC TRAY ILLUMINATOR. 

Black Jack Ridge, and percolates down through strata 
of pipe (good gig) clay and fine sand to the Creek Val 
ley, where it breaks out in springs, ana make an ever 
running brook 20 feet by 6 inches of watpr. The water 
used by railroad shops is as soft as rain water, clear and 
fine tasting; no appearance of mineral in it. It is rain 
water filtered through natural beds of sand. 
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RECENTLY PATENTED INVENTIONS. 

Engineering. 

FURNACE.-E rnil io De Strens, Rome, 
Italy. Two fire or combustion cham bers are provided 
in this furnace, one above the other, the design being 
to obtain a high temperature from solid fuel of any 
kind, especially that containing a large proportion of 
slag. Tbe npper fire cbamber bas a front opening for 
the feed. and ordinarily left open t.e ad mit air, and has 
grate bars of refractory material, downwardly con­
verg' n g openings from wbich l ead to tbe l o wer fire 
clI".m ber. Tbe latter has an ordinary grate extending 
rearward at a sbarp incline, and i n  a space front of tbe 
bridge wall below the lower end of tbe grate is an open­
ing lead ing to tbe ash pi t, adapted for the fiowing away 
of fnsed slag. The draught is downward tbrougb the 
npper fire chamber. and tbrough the lower one to tbe 
mixing chamber front of the bridge wal l .  tbe igni ted 
and partially burned fnel falling and its combustion 
being completed i n  the lower cbamber. 

BOILER CLE A NER.-Joh n L. and Wil­
l iam E. Alexander, Hazlerigg. Ind. This invention 
consists of a pipe adapted to slide into and aloIll( the 
bottom or a boi l er, entering through a blo w_off valve, 
and disturbing in its course the impurities in  the 
bottom of tbe boiler, wbicb are drawn into and blown 

out of tbe pipe. From tbe outle t of the blow-off valve 
extends a sbort pipe carrying a stuffing box, througb 

wbich sl ides tbe pipe of tbe cleaning device, baving at 
its onter end a val ve, and clipped to tbe sbort pipe is a 
frame carrying a drum rotated by a crank arm, a rope 
on tbe drum being connected w ith tbe slidinl( pipe for 
moving it  in and out. Tbe device is readily fixed in its 
place for tbe work designed, and removed after tbis IS 
effected nntil it is  again wanted. 

Ranway Appllances. 

RAlioWAY COACH. - Jesse P. Tillson, 
Union City, Ind. This coach has a series of doors in 
it. sides, in pairs, h inged at their adjacent edges to 
open outward back to back, tbere being a latch for eacb 
d oor operative trom witbin amI w i tbou t tbe car, with a 
series of vertically sliding bolts on the inner sides of 
the doors and a sliding bar having depend ing arms en­

gag;ng the upper ends of the bol ts, preventing tbe doors 
from swinging outward until the bar is  retracted or tbe 
bolt,. pressed down_ A doo r is to be located in the side 
of the car opposite eacb seat, means being provided for 
simultaneously locking or unlocking all tbe doors, and 
whereby also any door may be unlocked without dis­
turbing the otbers. This construction provides ample 
exit i n  case of accident or fire, and such cars may be 
used for street rail ways as well as general rai l  way 

Bervice, eacb door preferably baving a drop window. 

CAR COUPLING. - Gab riel  R()h rbach, 
Del RID, Texas . This coupling is adupted for connec­
tion with one of the ordinary type w i tb a link and pin,  

and is also dl signed to afford menns to automatical ly 
connect cars and disconnect tbem from tbe roof or side 
of a car. The drawbead is spring-supported, and bas 
its lower wall recessed to receive a p ivoted jaw plate 
ha�ing depending flanges, so tbat its inner edge will be 
held raised by gravity, tbere bei ng a device movable 
from the top or .ide of the car to rock t.be jaw. The 
draw bar is slotted and has a hook shoulder at eacb end, 
on its bottom �t1rface and on each side, and is designed 
to interlock with the free innpr edge of tbe pivoted 
jaw, or an ord inary coupling pin may be passed througb 
the Blot, 

safely locked to permit more or less of the fertilizing 
material to be fed from tbe hopper, and Its constrnction 
is such that one kind of seed may be planted and ferti­
lizer distributed at the same time w ith the seed, or two 
kinds of seed may be planted, being dropped alter­
nately. and fertilizer .upplied at the same time. 

Miscellaneous. 

PROJECTILE . - Abraham Marti n , Bir­
mingbam, England. Tbis is an expl<,sive projectile or 
shel l, in tbe base of wblch is a screwed socket for the 
fUEe of sufficient length to prevent tbe blowing out of 
the fuse and tbe conseqnent failure of the sbell to 
burst under the force of the explosion. A ri ng or bush 
is first screwed iuto the base of tbe sbell, tbe rear cnd 
of wbich is  then closed or contracteli behind tbe ring 
by means of die., tbe closed - i n  base of the shel l  and 
tbe ring or hush together, or tbe bush alone, as the case 
may be, affording the necessary length of socket for tbe 
fuse. 

P N E U M A T  I C GRAIN CONVEYER.­
Frederic E.  Duckbam, Millwall Docks, London, Eng­
land. Tbis invention relates to the means whereby t,be 
admission of air in sufficient quantity to the moutb of 

the .uct.ion pi pe is i nsured , so that the ind i vidual grains 
will be suspended or cansed to fioat i n  the cnrrent and 
tbus obviate chokmg of the suctio n  pipe. For tbis pur­
pose the nozzle is Aurrou nded by 3. sle eve inclosing aft 
air passage ope n mg above the level of tbe grain i n  

which tbe nozzle is  inserted, t h e  sleeve n o t  extending 
entirely to tbe moutb of tbe nozzle , whereby air wiil  
be drawn throllgb the sleeve to enter the nozzle with 
the gra in . 

F E N C E  WIRE REEL. - Mendal F. 
Reagan, Salisbury, Mo. A simple and d urable con-
struction is provided by this  invention for convenientl y 

and rapidl y  winding np or rereeling barbed or otber 
wire that bas been used on and taken from fences, 
posts, or other places. It consists of a l igbt two­
wheeled vehicle, from wb;cb one of the wbeels may be 
readily removed to place and secure a spool on the axle, 
tbe spool wben filled being as read ily replaced by an­
other spool. The vebicle is ordinarily pushed forward 
to wind tbe wire, tbe operator at the same time turning 
a crank arm near the end of tbe frame to operate II 
sprocket chain and sprocket wbeel on tbe axle, or t h e  
vehicle may be a t  a standstill, a n d  tbe wire wound h y  

operating t b e  crank arm. 

HOOD FOR FIREPLACES. - Joh n S. 
Wallace, Nelsonville, Ohio. Tbis bood is pivoted 
above the fireplace, and consi sts ot a semi.circular or 
semirectangular cover to wbicb is pivoted a series of 
fiexible strips adaptcd to close one upon tbe otbel", the 
strips baving recesses and stops to limi t their move­
ment. Tbe improvement forms a Simple adj ustable 
device whicb may be attacbed to any kind of a fireplace 
and folded u p  so as to leave t.he fire place entirel y ex­
posed or let down to partially inclose it, preventing 
ashes and d ust from scattering about wben tbe fire is  
sbaken, and also i ncreasing the draugbt. 

BROMINE COMPOUND. - F r a n  k H.  
Fischedicl, and Cbarles E .  Koechl i ng, N e w  York City. 
Thi s componnd IS designed as a medicine for the cure 
of nervous excitement, insomnia, headache and neural­
gia, and for use in fevers. It i� a new com position of 
Tnatter derived from a comb ination of certain propor­
tions of nniline, alcohol, and bromine, the solution and 

crystallization being effected after a spec ified manner, 
and the product being designated as bromanid. Tbe 
crystals are of needle shape, small, white, brilliant, and 
nearly tasteless, wbile baving a faint aromatic odor. 

ALKALINE CARBONATE AND CHLOR­
CIRCULAR K NITTING MA CHI NE . -Max INE.-Farnbam M. Lyte, 60 Finb orougb Road, London, 

Mechanical Appllances. 

Gernshym. Brooklyn, N. Y. rrhis invention affords an 
im proved construction wbereby part of tbe tubular 
fabric is formed witb a fil(ured design accord i ng to a 
predetermined pattern, wbile the rest of the fabric is 

knitted i ll the u llual manner in l)luiTl ri bs wit.h Cardigan 

or other stitch. A ccording to the invention the cylin­
der or plate. or both, ure formed in sections, one of 

which is shifted to cbange tbe relative positi on of part 
of tbe cylinder and plate needles, tbere being pattern 
wbeels governing the movement of the movable section 
to reproduce on the fabric the pattern reprcsented by 
the pattern wh eel . 

TRESTLE.-Thomas J. Peck, Ballston 
Spa, N. Y. Tbis  is  an adjustable trestle or horse for 
the u@e of carpenters , masons, and others, t o  support 

work or scaffolds at any desired heIght between two 
and four feet without tbe lise of block ing. Its m a i n  
portion is  formed of a bar of channel iron, to opposi te 
ends of whicb are attached casti ngs w i th sockets into 
whicb are screwed pipe legs and a central sleeve tbrough 
wbicb sl ides a s tandard projecting into a c '  ass beam. 
The sleeves are cut a way to receive friction grIps, con­
sisting of an eccentric on a pivoted l ever, wherehy the 
movable parts of the trestle are readi!y clam ped in fixed 
position, or released for adj ustmen t to any desired 
heigbt. 

Agricultural. 

CULTIVATOR. - Bosil F. C o  U 1 0 m  b, 
Cl ifton, lll. Th;s cultivator is capable of use either as 
a walking or riding implement. It has swinging frame. 
i n  which are pivoted sbanks adapted to receive various 
styles of cul tivator blade., shovels or teet.h, the frames 
being so constructed and hung, and tbe shanks so 
located, that the frames may be carried forward or out� 
ward i n 11 bori zontal line witbont l ifting tbe blades or 
sh ovels from tbe ground, or pressing tbem farther in . 
A n y  desired degree of inclination may be given to the 
barro w or cultivator teetb, or to tbe sboyels and cuIti­
vllt.or blade., accordiug t o  tbe cbaracter of  tbe gronnd 
and the plants to be cultivated, tbe frames being carried 
toward or away from one anotber to cultivate w ide or 

England. This invention relates to a conj oint process 
of continuously prod ucin g alkaline c arbonates and 

cbl orine and their derivatives. The process consists i n  
decomposing sodic or potassic n itrate by beating it 
with calcic carbonate, l ixivi ating out the sodic cnr­
bonate and converting tbe n itrous fumes evolved i n to 
aqueous nitric acid by tb .. action of air or oxygen and 
water, dissolving plumbic oxide in the n i tric acid, 
precipitating plumbic cbloride by meaus of sodic or 
potassic chloride, fusing the .p lnmbi c chloride, and de­
composing it electrol ytically to form cblorine and 

metallic l ead for u se over again . 

LAMP WICK RAISER. -Marti n  A. Mc­
Bride, Woodville, Texas. The wick-operating w heel of 
th i 8 device consists of n cylinder formed with a series 
of coarsely I i tched hel i cal l y  arranged rib8 triangular 
in cross section, the r ibs being so pitched tbat tbey ex­
tend from end to end of tbe cyl in der wi t hout making a 
com plete revol ution. This wbeel is secured on a shaft 

mounted to turn In bearings in the ca]: of tbe burner, 
the cap sn p porti ng in the usual manner the tube 
through which the w ick passes. Tbe device is designed 
to be of si m ple and d u ra ble construction, effectively 
faCil itati n g  the moving of tbe wick in the tube w i tbout 
cutting or tear ing tbe wick . 

INNER SOLE. - Augustine F. Little­
fiel d , Lynn , Mass. This i s  a patent for an i mproved 
article of manufacture, i u  wbicb a filling of leatber, 
rubber, or otber s u itahle material is glued, sti tcbed, or 
otberwi se fastened in the cbannel o f  the mner sole, a 
venee r being secured to its top surface and doubled 
over t.he edge to Cover the cbannel. Tbe object of the 
improvement is to produce an inner sole whicb will be 
light and fiexible, hut which will  bave sufficient 
strength , wbile it may be made of lighter stock tban 
the inner soles in ordinary use. 

GLOVE. --Isaac W. Lamb, Colon, Mich. 
Tbis i s  a kni tted glove composed of a main blank 
baving finger pieces narrowed at tbe bases, tbe blank 
being narrowed at tbe point where tbe thnmb is attach­
ed and bavi ng its npper portion of uniform widtb, 
wbile the thumb blank is secured to tbe main blank at 

narrow rows. the point of narrowing. The object of tbe invention i s 
PLANTER AND FERTILIZER DISTRIBU- to produce a perfect fitting glove of good quality. wbicb 

TER.-Andrew M. Hanna and Lewis J. Walker, Kos­
duilko, Miss. This is a combination implement of 
simple, .trong, and inexpensive construction, adapted 
for attacbment to an ordinary plow beam. It is  pro­
vided witb a slrde valve capable of being posi tively and 

will look nicely when off tbe hand as well as wben on . 

CHECK BOOK. - Ed ward North, N ew­
bal l ,  Cal . In tbi s  book tbe stubs of eacb succeeding 
cbeck vary in sbape, dimensions, or pOSition, so tbat as 
the check. are drawn and detacbed, tbe amounts at all 

tbe cbecks drawn will be plainly visible in column 
order, one below tbe otber, tbus affording great con­
venience for add ing and footing tbem. A special stub 
is al so provided for hringing forward cbeck footings, 
and a leaf is inserted for entering deposits and sbowing 

balances . 

Box PULL. - William J. E vans and 
William H. Kunert, Minneapolis, Minn. This is  a 
s i mple and inexpensive device adapted for ready attacb­
ment t.o any form of fragile box, especially paper boxes, 
as it  has a large bearing surface on the box, whereby the 
st.rain will be so distributed that the box may be readily 
moved without injury, Tbe pull is  made with a back 
plate having ears adapted to project through tbe side of 

Th£ charue for Insertion und.er thill Mad. is One Dollar a line 

jor each insertion ; about eight words to a linc. Adt'er­

tisements must be received at publication office as early as 
Thursday morning to appear in the follOwing week's issue. 

For Sale-One No. 2 second-hand Brown & Sharpe mill­
ing machine_ Used but very little. Good as new. W. 
P. DaViS, Rocbester. N. Y. 

For best bOistlng engine. J. S. Mundy, Newark, N. J. 
Presses & Dies. Ferracute Mach. Co., Bridgeton, N. J. 
Best 15 In. Shapers. $245_ Am. Tool Co., Cleveland, O. 

a box, wbile a frollt plat.e has end slots to receive tbe For Sale-Good Luck, on terms to suit. See page 323. 
ears and diagonal slots for the i nsert.ion of a label, a Frederick J. X. Miller, Olympia, Wash. 

removable bandle being secured in tbe ears. Patent Office Reports for sale. Address, R. D. Cooke. 

LABEL AND TWINE C A B I N E T. _ 19 Centre St., New York. 

The Improved Hydraulic Jacks, Punches, and Tube 
Expanders. R. Dudgeon, 24 Columbia St., New York. Tbomas M. Haynes and W i lliam H. Gunn ing, Palestine, 

Texas. The cabinet provided by tbis invention is 
designed t.o faci l it.ate tbe speedy and correct sc lection 
of any desired label ,  and is arranged for tbe storage of 
qIlantit.ies of various styles of labels in a distincti ve 
maDner in a neat, compact, aud ornamental device. 
The casing has a parti y open front and a drawer below, 
wbile the casing is  a rotating many - s ided l abel.bolding 
cylinder, glazed doors being hinged to bars. on i ts peri­
pbery and springs holding tbe doors normal l y  cl osed. 
There are finger springs for each door, bold ing tbe 
labe l. so they may be seen. 

MUSICAL I NSTRUMENT ATTACHMENT. 
-George W. Van Dusen, Norwooil, N. Y. Tbis in­
venti on provides a tremolo att achment for string in­
struments, consisting o f  a tremolo block adapted to 
press the free end of oue of tbe levers of tbe set of 
le vers connected with the unison strings, so that when 
the hammer strikes the�e strmgs, the one connected 

witb the lever pressed on by tbe t.remolo block pro. 
duces a bigher sound, wbicb sound mingling witb tbe 
rest produces a tremolo sound of the unison string. 
Tbe device is designed to be very simpl e and cffective , 
and completely under tbe control of tbe performer. 

NOTE.-Copies of any of tbe above patents wil l  be 
furni sbed by Munn & Co . ,  for 25 cents each. Please 
• end name of the patentee, title of inventIOn and date 

of this paper. 
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Asbury Park, N. J. Cost $2,500. Perspective 
elevation , floor plans, etc. 
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Colonial style of architecture, recently erected 
for Mr. Gerald Hayward, at Larchmont Man or, 
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t ions, and interior view. 

8. A cottage at Plainfield, N. J. An excellent d esign. 
Plans and perspective. Cost $6,500 complete. 
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4. J.. neat cotta!:e at New Dorp, Staten Island. N, Y. 
Cost $3.300 compl ete. Plans and perspective. 
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at a cost of $10,000. Perspective elevation and 
fioor plans. 

6. Plans and elevation of an attractive dwellinl( at 
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11. Perspect.ive .nd ground plan for a memorial cburch . 

12. Accepted design for the completion of the South 

Kensmgton museum , A�hton Webb, architect. 

Screw machines, milling machines, and drill presses. 
The Garvin "Mach. Co . •  Lai�ht and Canal Sts., New York. 

Gun snd Machine l\Iakers' Screwdrivers, drop forged 
in best '1'001 Steel. Billings & Spencer Co., Hartford, Ct. 

" How to Keep BoUers Clean." Send your address for 
free 96 p. book. Jas. C. Hotcbkiss, 112 Liberty St., N. Y. 

Centrifugal Pnmps. CapaCity, 100 to 40,000 gals. per 
minute. All sizes in stock. IrvinVan Wie, Syracuse, N.Y. 

For Sale-Patent 445.891. Cotton Scraper. New and 
valuable. Send 2 cents for circular. Jas. Hobbs, Lagarto, 
Texas. 

Scale removed and prevented in boilers j for each 50 
borse, 10 centa a week. Pittsburgh (Pa.) Boller Scale 
Resolvent Co. 

Have mill and power. Want to associate with one 
having patented article to manufacture. Address " B.t" 
care Scientific American. 

Split Pulleys at Low prices, and of same strength and 
appearance as Whole Pulleys. Yocom & Son's Shafting 
Works, Drinker St., Philadelpbia, Pa. 

Guild & Garrison. Brooklyn, N. Y., manufacture steam 
pumps. vacuum pumps. vacuum apparatus, air pumps, 
acid blowers, filter press pumps, etc. 

For Sale-A beautifully finished plain amateur foot 
lathe, 9 x 28, with slide rest, chucks. tools, drawers. etc. 
An amateur outllt. Apply 17 Cedar St .. room 15, N. Y . 

Lowe's Unlimited 'l'ypewrlter.-Patents for the United 
States and Canada for sale. See description, page 323-
Address Austin Lowe. MinneapOlis, Kansas. 

Burr's Combination Index for indexing ledgers, letters 
received and sent. and records of aU kinds. Used by 
Sci. Am. for letters received. Send for descriptive cir­
culars. Address The Burr Index Co., Hartford. Conn. 

For Sale-The U. S. patent No. «n,m, or single State 
rights on combined Pug Mill and Stone Separator (no 
crusher) . Will work clay from tbe bank and take out 
stones as small as 3-16 of an Incb. Address P. Stoerger, 
145 Wells Street, Cbicago, III. 

Magic Lanterns and Stereoptleons of all prices. Views 
illustrating every subject for public exhibitions, etc. 
� A p)·oJi.table business Jor a man with small capital. 

Also lanterns for bome amusement. 220 page catalogue 
free. McAllister, OptiCian, 49 Nassau St., N. Y. 

JI1ANUF ACTURERS recognizing tbe advantages of 
advertising. and contemplating the use of the trade 
journals during 1892, will find it to their advantage to 
confer with the Manufacturers' Advertising Bureau and 
Press Agency. New York, relative to the economical 
conduct of tbis important branch of their business, 

E ARL & PHILP, 
.B RASS FOUNDERS AND FITTERS, 

GAS, HOT WATER & VENTILATING ENGINEERS, 
113 London Wall. E. C., Oct. 16. 1891. 

MESSRS. F. ARMSTRONG & CO., BRIDGEPORT. CONN. 

GENTLEl\IEN : Some few* years ago we purchased of 
your representative who cslled bere a set of stocks and 
dies for qQ.S work .• and they have turned out very supe­
rior to anything of the class we have ever used. The 3( 
inch dies CRl'1e to grief some time ago, and we require 2 
sets for }4 inch gas (not fVh.it'l.oorth) ; also a set of set ... 
screws throughout ; also spanner for tightening up 
same. If you will forward them by parcel post and send 
on the invoice, we shall be pleased to remit the amount. 
• • Yours fa.ithftuly, EARL & PHILP_ 

Should like one of your Circulars on tools. We are ot 
opinion that you are clever tool makers. 

* Ordered eight years ago. 
f-irSend for new and complete catalogue of Scientific 

and other Books for sale by Munn & Co., 361 Broadway, 
New York. Free on application. 

13. Miscell.neous contents : Clover honey.-Fire pre- HINTS TO CORRESPONDENTS. 
caut.ions in bnilding.-What taste with a l i ttle Naln es and A ddres8 must accompany al l letters, 
money may accompIi8h.-Wrought iron eate, i l- or no attenti o n w i l l  be paid thereto. This is for onr 
l ustrated.-Plan designing.-Simple precautions Re��f;�����n ::t��l;�!�r 

tr�i�11�c8at��
n

�n8\Vers should 
against fire and rat.s. - Floor painti n g.-The give date of ptlper an d puge or number of question. 
Japanese house. - The Postmast er-Genera Ps I n q u i ries not answered in rea80nable t i me shou l d  

b e  repeated � corre�pondents wi ll bear in  m i n d  that bricks.-Architecture in relati on to hyg it'!ne.- some answers requ i re n ot n l itt le research ,  and, 
Fireproof huildings.-Some novel effects m paper though .we endeavor to repl y to all ei t her by letter 
hangings, illustrated.-An i mpro ved woodwork- or i n  th i �  department. ench must take his t u rn. 

Speci a l  Wrl nen I n form a tio n  on m atters of ing machine, illustrated. - An improved me- p(>rRonnl rather than genera l interest cnnnot be chanical �t.ylus, illustrat.ed."-An improved tenon- expected w ithout remnnernt ion . . b" 1 1  t t d A '  d ' Scien t i fi c  A m eri can SUP I>l ementlil referred mg mac me, I us ra e .- n Improve 
. 

S lVlllg 
to may be bad at the office. Price 10 cen ts each. cut off saw. I llustrated. - The Byrklt-Hall Books referred to promptly suppl ied on receipt of 

8beath ing and lath .  illustrated.-Power back saw, price. 
i l Iustrated.-An improved dumb waiter, illus- [ . M i n erals .ent for examination sbould be distinctly 
trated. __ m_a_r_k_e_d_o_r_l_a_b_e_le_d_. ____________ _ Tbe Scientific American Arcbitects snd Builders I (3661) W. F. A. asks (1, for a receipt for 

Edition is issued montbly. $2. 50 a year. Single copie!, electro ·pl at ing in bronze. A .  For general el ectro-plat-
25 cents. Forty large quarto pages, equal to abou t ing we refer you to Oil\" SUPPLEMENT, No. 31U. We can 
two hundred ordinary book pages ; forming, practi- al so supply Watts "Electro-Deposition of Metal s," $3.50 
cally, a large and splend id MAGAZINE oF' ARCHITEC- by mai l . 2. Wbat temperature is required to melt 
TURB, richly adorned with elegant plates in colors and gold ? A .  20160 Fah. 

witb line engraving •• il l u strating tbe most interesting (3662) B. J. asks : 1. How can I �Iu e ,,, 
examples of Modern Arcbitectural Construction and cement emery dust on wooden wbeels ?  A. You can 
allied subjects. apply tbe emery directly to the wood, or you can first 

Tbe Fnllness, RicbneB@. Cbeapness, and Convenience cover tbe wood with leather. Prepare a solution of 
of this work bave w::m for it tbe LARGEST CIRCULATION wbite glue, to wbicb add a very small percentage of of any Arcbitectural pnblication in the world. Sold b) common mola.ses, say 1 or 2 per cent.. Spread thp, all newsdealert!. emery out on an iron plate heated to about 2000 Fah . 

JIUNN 41 CO" PUBLI8HERII, Coat tbe wbeel smootbly with glue and immediatel y 
361 BroadwaY, New York. roll it in tbe emery. Wbeu tbe glue is dry, brusb off 

© 1891 SCIENTIFIC AMERICAN, INC.



NOVEMBER 2 1 ,  lB<}I .] lritutifi t !mtri tau. 
the surplus emery. 2. How shaH I mauipulate gutt a  I or fiue pumice stone and 011. The finishing is done percha to use it as a cement! A. For a flexible cement with rottenstone and oil. applied with similar wheel. melt toe;ether equal parts of brown pitch and gutta the final tonches being given by means of rotten stone percha. For a hard cement melt together gutta percha. applied dry with the h.md. 

TO INVENTORS. 
An experience of forty years. and the preparation of more than one hundred thousand applicatious for pa­tents at home and abroad. enable us to understand tbe laws and practice on both continents, Bt;Jd to possess un­equaled facilities for procuring patents everywhere. A synopsis of the patent laws of the United States and all foreign countries may be had on application. and persons contemplating the securing of patents. either at home or abroad, are Invited to write to this office for prices. which Bre low. in accordance with the times and our ex­tensive facil ities for conducting the business. Address MUNN & CO .• office SCIENTIFIC AMERICAN. 361 Broad­way. New York. 

pitch and shellac. equal parts. 3. How to determine (3669) L H & 00 write ' We h 5 whether a battery is working ? A. If It is a single ceH. • • • • ave a 
touch the ends of the wire. to the tongue. If there inch steam pipe in dry kiln which has a bad leak at a 
are several cel ls. dip the wire. in acidulated water. Gas coupling. Can we get or make a solder of some kmd 
wil l ri.e from the WIre. if the battery IS actIVe. A 

10 close it without taking out the pipe ? We also in­
galvonometer. however. is preferable. close &pecimen ; please let us know what it is ? A. If the con piing IS wrought iron. yon can calk the leak with a calking iron and hammer. If yon are not able to stop the leak in this way. a clamp of wrought iron should be made t,o fit the place where the leak is. and bol ted tightly over the leak with a thick piece of rubber be­tween clamp and leaky place. The specimen i. py­rites. composed of iron and sulphur. 

(3663) C. C. asks : Is there any way of 
deodorizing the common coal oil used in our lamps ? What wil l do it ! I have been using it for ten years as a hair dressing which keeps the hair soft and moist. but its di.agreeable odor is a great objection to its noe. 
A. Something can be done in the way of deodorizing coal oil by treatment with a mixture of bichromate of potash and concentrated sulphuric acid. If these are 
mixed and agitated with it. and the whole is then al­lowed to settle. the oil can be siphoned off. and after washing with water containing a little washmg soda. will be found improved as regards odor. Conduct all operations without heat. and experiment on small quantities. The first named chemicals are very cor­rosive andlpoisonous. You might also try simple agi­tation with bone black. This is simpler. and might be measurably effective. 

(3664) H. T. asks : 1. Does the gener­
ator in the Bell telephone conn ct with the main line and ground direct, or does the current pass through some of the other parts than the polarized bel l !  A. The magneto generator is connected through the bell magnet with the gronnd. either diI ectly or through an annnnciator. 2. Does the continued excessive spark­ing of a dynamo or llickering of the lamp indicate leakage ? A. The sparking shows that the commlltator is rough or otherwise out of order. or that the brushes are not correctly adjusted. or that the armature is not properly constructed. 3. What would an eight light 
dynamo like one described in SUPPLEMENT, No. 600. cost. ready made? A. About $100. 

(3665) T. B. asks : 1. What is a m ag­
neto-electric machine ? What is the difference be­tween one and a dynamo ? A. The maJ?:neto-electric mao chine is one in which the armature revolves between the poles of the permanent magnet. In a dynamo. the small residual magnetism of the iron core of the lleld magnet serves to slightly excite the armature. generating a small:current. which traverses the winding of the field magnet and increases the original mag­netism until the maximum is reacbed. The field mag­net of the dynamo is an electro-magnet. 2. How is the electric system of timing races. as practiced a short time ago at the athlctic meeting in St. Louis. 
managed ? A. In the electric system of timing races an electric contact maker is arranged to be oper­
ated by a bullet from a pistol. The .tarter fires the pistol into the contact maker. thus giving the signal for the start. and at the same time cansing an electrical impnlse to be sent. which sets in operation the record­ing mechanism. The mechanism continnes operative until the runners reach the end of the conrse. where is stretched a thread connected with tbe recorder. which Is broken by the runner and causes an electrical record of the close of the race to be made. 3. What is carbolic acid Y Is it poisonous ? A. Carbolic acid is a prodnct of coal tar. It is a light liquid which often crystallizes in lone: needles. It is very poisonous. 4. What is the poison brncine. and bow is it made ? A. Brucine is extracted from the bark of the Bruce antidysenterica. It has also been detected with strychnine in nux vomica. It is made by reducing the bark to a coarse powder. di­gesting it in ether to remove fatty matter. then with strong alcohol. The alcohol solutions are then dis­tilled to drive off the alcohol. The matter remaining is dissolved in water and subacetate of lead is iutroduced to throw down the coloring matter. The excess of lead is removed by sulphnreted hydrogen. The brucine is then precipitated by boiling it with magnesia. The 
liquid is evaporated, when a brown granular alkaline mass results. This is satnrated with oxalic acid, and the oxalate is wasbed with absolute alcohol. The brncine is obtained by decomposine: the oxalate by boiling it with magnesia and water. The brucine is then dissolved in hoiling alcohol. which yields crystals of 
pnre brucine when the solution cools. 

(3666) A. S. H. asks how much wire, 
size. etc.. and all that is needed to make a battery for shocking purposes. snch as IS nsed in the medical bat­teries. A. For an ordinary shocking coil make a bun­dle of soft iron wires, % ot an inch in diameter and 3 inches long. of No. 24 wire. Wrap this with two or thre� tbicknesses of stout paper. glue on a pair of head. to form a spool. and wind on the paper·covered core two layers of No. 20 magnet wire for tbe primary of the induction coil. Wrap this coil with two thicknesses of paper. and upon the paper wind twelve or fifteen layers of No. 36 silk-covered magnet wire. Bring out the termlDal� of this lIne Wire secondary coil. and con­nect them with binding posts for receiving the handles. Provide the primary wire with a circnit breaker. and connect the primary with a plunging bichromate bat­
tery. The strength of the cul'rent1 may be varied by 
sliding over the outside of the secondary wire a piece of brass tubing. 

(3667) W. G. G. writes : To settle a 
dou bt in regard to t.he windinu of the armatnre of elec­tric motor described in SUPPLEMENT. No. 759. will you kindly inform me if the armature is not wound in precisely the same manner as that of the dynamo in SUPPLEMENT. No. 600. with the exception that instead of twenty ·four divisions of the periphery of the arma­ture core in the dynamo. the armature of the motor is divi«!ed into but 12 divisions on the periphery of the 
core ? A. The armatures are both wound according to the same system. 

(3668) J. S. P. asks for the manner of 
polishing tortoi.e shell. Would  l ike the successive steps of scraping or cutting down and final fine polish­
ing. A. Tortoise shell is prepared for polishing by smoothing it with a single-cut Ille. then scraping it with a scraper like those used on wood. If this part of the work is careful ly done. the pol ishing may readily and quickly be effected by holding the work on a thick 
leather buft cliarged with calcined Trent. llIlnd and oil. 

(3670) L. M. W. asks : 1. What is the chemical difference between artificial and common camphor ! A. Camphor is a terpene . ..  hydro-carbon (Ct oH .. ). Camphor contains oxygen. A typical formula is C, .RnO. 2. How is bisulphide of carbon 

INDEX OF INVENTIONS 
P O I'  which Letter. Palent of t h e  

UnUed Slate. w e r e  Granted 

November 10, 1891, 
changed to the proto·sulphide ? A. It is said by Sidot to &ND EACH BEARING THAT DATE. be obtained by exposing the bisulphide to the .lIn-

[See note at end of list about copies of these patents.] light in sealed glass tnbes. Free snlphur and mono­
sulphide are formed. The latter is dissolved out with bisnlphide. 8. Is the protoform a crystal or liquid 1 
A. It is a maroon· colored powder. t�����s?::�!':Jii!��"J���:r:"�?��:: : : : : : ::.: : : :  

(3671) I.  K .  M .  writes : I have a deposi t Air brake systems. attachment for, A. L. Waite . .  
1t� ����:e���?W�ll� f8����8�.���: .�'. �:. ����: :  1ri: of kaol in. which shows aluminum 40 per cent. silica 45 Alarm lock, J. Huther . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  462.710 per cent. and iron about 2 per cent. I have also a de- t!!l�'::d �a����)jti:!: Ki;.iiiger: : : : : : : : : : : : : : : : : : : : : : :  �m posit of marl. which shows by the an .. lyois 65 per cent Animal trap, H. H. Thiellesen . . . . . . . . . . . . . . . . . . . . . .  468.011 of carbonate of lime. and have been informed with these Annuncl .. tor. electrical. J. B. Smith . . . . . . . . . . . . . . . .  468.001 two article. comhined. a first-class article of cement Armature for dynamo-electric generators. S. H. Short . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  462,881 can be made. A. Yon Can only tell by experimeut Armature for dynamo-electric machines. S. H. 

what your materials will gIVe. Mix ten per cent AU�i�I�'i'y 'e,;giiie: "j: J': ii;':;,ioii: : : : : : : : : : : : : : : : : : : : : :  
462.882 

of the kaolin with ninety per cent ot the marl. knead Ax. I. M. Spencer . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  . 
with water into lumps. and hurn in a coal or charcoal Axle nut wrench. S .  L. Bligh . . . . . . . . . . . . . . . . . . . . . . .  . 8ag frame brace or stay, W. Roemer . . . . . . . . . . . . . .  . fire. Grind and experiment by making briquettes with �:lrn�'i>r�;.�·J'.as�efieeder: ·::.: ·::::::::::::::.::: : : : : 462 water. observing time of setting, etc. Baling press. J. Rowe . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 463,076 

(3672) A. W. N. asks for best receipt fo r �::.t,.�.�'i:l.��;,�v;���rl�.PtlFe�dersii;,: ·jr: : : : : : : :  �L� 
dressing over rnbber carriage tops. A. �'he varnish for �:����: a����T�r;,��arJ ����rg;·oberg . . . . . . . . . . . . .  462.744 this purpose is made by digesting orange shellac in am- Bearing, rolleil: C. D. Meneely . . . . . . . . . . . . . . . . . . . . . . .  462.719 
monia until a solntion is effected, which will require �e�. iOl�!ng· wOIJkifj" & Peterson . . . . . . . . . . . . . . . . . .  �.� B:d;'t�adl��ace.·F: E. a{i!ici;:::::::::::::::::::: : : : :  462:853 several days . Another varnish often used for this pur- Bedstead. cabinet. W. R. Forbis . . . . . . . . . . . . . . . . . . . .  462.695 pose consists of refined asphaltum cut in turpentine. It Beehive. R. H. Ewing . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  462.761 should be applied quite thin . �r��'cr!eci'tir�'{;:h�d�r�t�����r ',i" S"tiiim;,ii: : : : :  : : '. : �:� 

(3673) R. F. asks : Explain choke bor- gifJ�� ��'{,'::l��W��'fia�ri�o:': ������:: : : : : : :  �:� ing in a shot gun. the principle on which it depends. Billiard table attachment. P. T. Kavanagh . . . . . . . .  462;843 
the manner in which it is done. and whether guns are �l;ck�e��e����t �\�Ck. cholied throughout the entire length of the barrel or gglfe�: �:: �t.:"":;'h�.\'i��r. Talking board. 
only a portion of the length ? A. Many systems of Boiler. C. P. MarshalL . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  462.718 choke boring have been tried.affecting different portion. �gg��:':�';'�ie!iJ!g�ll�¥'erniin: : : : : : : : : : : : :  : : : : : : 1:f:� of the barrel. It i. done by reaming or drilling. The Book, picture. J. MCLa�lin . . . . . . . . . . . . . . . . . . . . . . . .  462.956 
general system is to choke or diminish the bore at the 

I 
�gm:r s\��j,::'����:Zber:'·. �������::::::: : :: : : : :  �:tl!ll muzzle. This is supposed to deflect the outer pellets Box. See Call box. Fire alarm box. Letter box. . d d t d' ·b . Paper box. IOwar an 0 secure a more compact IStr! utlOn of Brace. See B�rame brace. Bedstead brace. shot. ��:?:�.etS:e lf5ar %���;,: 

. .  Fi';;': ' iirake .. .  · Haii .. ;'y 462,917 

NEW BOOKS AND PUBLICATIONS. 

ELECTRICITY SIMPLIFIED. The Practice 
and Theory of El ectricUy. By T. 
O'Conor Sloane, E.M . •  Ph .D. New 
York : Norman W. Henley & Co. 
1891. Pp. 160. Price $1. 

This book is designed to give a kind of Information mnch needed by the student of electricity. but hereto­fore obtainable only by digesting a number ot com_ paratively extensive works. It goes into the theory of electricity and furnishes many apt analogies of electri­cal action, giving examples of Its practical application in every·day life. The analogies are new and well cal­culated to elucidate points which are generally regarded as obscure. As examples of its treatment of the snbject. the sections devoted to the velocity of electric trans­
mission. the relations of static and dynamic phenomena. the menning. of the units, volt, ohm. etc . •  may be cited The dangers of the current and conditions for the death­giving shock are al.o explained at some lene:th. 
PICTORIAL ASTRONOMY FOR GENERAL 

READERS. By George F. Cham bers. 
London : Whittaker & Co. 1891 .  
Pp. xvi, 268. Price $1 .25. 

This little manual is one of Whittaker's Library of Political Science. It is well illustrated and qnite popu­
l ar in its tone. As it is not written with a view to cramming for an English examination, its scope does 
not appear subject to the disagreeable limitations that so often mark contemporary English works. It is a re_ view ot the celestIal world. rather from the old than from'the new standpoint. For this reason it will be 
round to he of more popular cast than if the spec­troscopic and photographic methods of the observatory 
had filled the e:reater part of the text. 
PRINCIPLES AND PRACTICE OF PLUMB­

ING. By S. Stevens Hel lyer. Lon­
don : George Bel l & Sons. 1891.  Pp. 
xv, 294. Price $2. 

Mr. Hellyer is already well known on this side of the ocean by his other writings on t.his subject. In the present book the details of sanitary pl umbing are t.reated with nnmerous illustration. of good and bad practice. The minutire of the subject.such as the mak­ing of wiped joints. the treatment of the solder. their proper length and size, etc • • are givcn in practical form. An excellent index and a full table of contents. with the nnmerous il lustrations. add greatly to the value of the book. 
A Souven ir Edition of the Mem phis 

J!Joening Scimetar presents a notably enterprising newspaper novelty. It is a large illuminated quarto containing reproductions from photographs of the prinCipal churches. SChools. public bnildings, and private residences of the city of Memphis. with por­traits of more than a hnndred of its representative citi­zens. The pictures. as a whole. are remarkably excel­lent. and the enterprise of the pu bliRhers will doubtless receive a high degree of apprecation from Southern people. as they deserve to have. The beautifnl build­ings of Memphis. as portrayed in this illuminated 
Scimetar nllmber, equal those of many of our larger 
northern cities, both in number and beaut)' of design. 

track brake. Wagon brake. Brush. H. Berry . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  462.790 Brush. D. K. Ferguson . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 462,943 Bnckle. L. Dyer . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  462,939 Buckle. A. E. Winlow . . . . . . . . . . . . . . .. . . . . . . . . . . . . . . . .  462.755 Buckle. shoe. J. H. Smith . . . . . . . . . . . . . . . . . . . . . . . . . . . .  462,779 Buckle. suspender, G. B. Pilkington . . . . . . . . . . . . . . . .  462.914 

g���·S:�e���f g���r�ct�.::� �ug.r:,:: · · oii 462.773 
burner. Straw burner. . Burner. J. Gibbons . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  462.922 Bust and garment supporter. combined. V. E. Harvey . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  . Button or stud. F. E. Williams . . . . . . . . . . . . . . . . . . . .  . .  Calendar. G. H .  McKee . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  . Call box. E. R. Wilder . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  . .  Camera. See Photographic camera. 

g:Ft��klA?J'�<'i�::lf��::: : : : : : : : : : : : : : : : : : : : : : : : : :  �. Car brake. J. F. Pfetch . . . . . . . . . . . . . . . . . . . . .. . . . . . . . . .  462 
g:� ��!�;�����"G�W.

i�c'\.::���: : : : : : : : : : : : : : : : :  
462 

Car coupling. W. B. Seal . . . . . . . . . . . . . . . . . . . . . . . . . . .  . .  Car coupling. D. William .. . . . . . . . . . . . . . . . . . . . . . . . . . . .  Car coupling. W. W. Windham . . . . . . . . . . . . . . . . . . . .  . .  Car coupling. J. J .  Wisda . . . . . . . . . . . . . . . . . . . . . . . . . .  . .  Car coupling. electric� Collier & Miller . . . . . . . . . . . . . .  Car door, freight. E. L. Phipps . . . . . . . . . . . . . . . . . . . . .  . Car draw gear. railwaYj G. L. Harvey . . . . . . . . . . . . . .  . 
8:� g�:rn:!t��::��'s. �:i'��Y: c: iiooo RObiiison: : 462,740 g: :r��l.p��kl�b������. �?�. ��I���:" . �:. �'. ��.��� �:bi! g: :f!bn:n.tg�t�n���bined: w: .F:: ·i.udiow�:�: �:m Car wheel. B. J. Westervelt . . . . . . . . . . . . . . . . . . . . . . . . . .  462.872 Car�01Ir:�c:M�������� .��� .s.��!.���.�������: 462.794 Card table. J. H. Sanderson et al . . . . . . . . . . . . . . . . . . . .  462,933 Carpet stretcher. O. Tippy . . . . . . . . . . . . . . . . . . . . . . . . . . .  462.781 

g:r.��.r.'�� �":1tl��'de��:��. � .�.'::��� : : :  : : . : : :  �:bll;\ Cash carrier apparatus. T. E. Barrow . . . . . . . . . . . . . . .  462,806 

��:!'I��:::�:Pl���:.��.�.���.I���: .�: .�: �����?� �:� Chopper. See Cotton chopper. Clamp. See Furniture clamp. Clasp. F. J. Herrick . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 462.706 Cleaner. See Window cleaner. Clock. astronomical. A. M. Cory . . . . . . . . . . . . . . . . . . . . .  463.101 

g�g��e�a8E�nfe����i�:isD& \e;,::�::::: : ::: : ::: : : : :  �:m ClothIng protector. C. L. Darby . . . . . . . . . . . . . . . . . . . . .  · 462.966 Chuck. drill. C. T. Pratt . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  462,879 g����d �Lc:!n.EF.R�:i�ii.·.·::::::.·::,·.·.·::.·.·::.·.·:: : :  �:� Comhinatlon bolt and washer. C. E. Weber . . . . . . . .  462.752 

gg�:::�f!t��. lg�ii.J s:;�������.� : : : : : : : : : : : : : : : : : :  rsg:M8 . Cooking apparatus. J. Gibbons . . . . . . . . . . . . . . . . . . . . . .  462.921 Cooking apparatus, Noakes & Gihbons . . . . . . . . . . . . .  463,073 Cooking device. e!{g. H. L. Long . . . . . . . . . . . . . . . . . . . . 462.929 Cornets. mouth pIece for. C. H. Van Allen . . . . . . . . .  463,084 Cotton chopper. N. T. Hender.on . . . . . . . . . . . . . . . . . . .  462,705 

ggltg� ��,m�:c6.::��'t ,\.��IW::wii: : : : : : : : : : : :  : : : : �g:t� Cotton gin feeder. R. Hathaway . . . . . . . . . . . . . . . . . . . .  463.052 

gg��g� �1�s���lr"ii�·ht;n��¥��W: Ei."Reeder·. : : : : :  �:m Cotton picker. T. B. Hyde . . . . . . . . . . . . . . . . . . . . . . . . . . . . 463.055 Cotton spacer. Totty & Choffin . . . . . . . . . . . . . . . . . . . . . .  462,147 cOuJ'J�nffin:.eeTg�f .,g��f;���' Pipe ancl shaft 
Crate. Truitt c. E. Gates . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  463,111 

g��Wd"o�rC. ·JOI�"eo;�::::::::: ::: : : : : : : :: : : : : : : : : : : : : :  �:� Cut-off and reversing valve gear. automatic. S. T. Bruce . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .. . . . . .  462,758 Cut-off. automatic overflow. A. W. Knox . . . . . . . . . .  462.844 Cut-out, mechanical, H. W. Burnet . . . . . . . . . . . . . . .  462,836 Cutter. See Oat cutter. Pipe cutter. Damper re�ulator, J. E. Watts . . . . . . . . . . . . . . . . . . . . . .  462,961 
B:��:l ��:. n:�\!;"��::';;'��:r f,;l�?lniaii.eii: :  �:� Derrick, C. i. Swift . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  463,009 Dlshe •• drain forHA. M. Jayne . . . . . . . . . . . . . . . . . . . . . .  468,058 
B���:E�i!'fia:imen����t�:��.: A: 'X: BOYC::,::  �� Draught equalize';} J. J. Prater . . . . . . . . . . . . . . . . . . . . . .  (0"2.734 B�Jr�::'a'c�h�.;. s�gl!� w;,:,.e:::::::::::::::::: : :  �:� 
�r..':;t�i��.:gu�o��}��� ·B;,:,:,:eit: : : ·. : : : ·. : : : ·. : : :·:.: : :  �:�t Electric conductor. F. E. Degenhardt . . . . . . . . . . . . . .  463,107 Electric conductor. C. T. Snedekor . . . . . . . . . . . . . . . . .  463,079 Electric machine. steam dynamo. F. M. Garland .• 463,121 Electric machines. brush holder for dynamo. S. H. Short . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 462.883 Ele���m:';.C�IW�'k.:lf���� . .  ��I��� . .  ��� . . .  �:���.�: 462,973 Electric safety cut-out device. A. G. Waterhouse 463,086 Elevator. See Hydraulio elevator. Water ele-vator. E1evaf,ors. electrical Indicator for. 'C. G. Arm-,tlOng . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  (62,835 

33 1 

�����?J:rr!���fi�:��� ��'b�,;�y!:�.�����.: �:= E11lllne. See Auxiliary engine. Steam engine. Wind engine. Engine tender scoops, mechanism for operating automatically. Devinney & Hafner . . . . . . . . . . . . .  468.109 Engraving machine. pantogra�. J. Hope . . . . .. . . . .  462.874 
��::����leO}��':,';,���'lo�eigll :o.fi:'O�'iim iii';: 462,746 

Fab�ic Yh�g-l�c�iid".ewiDg · machiiie: 'j;: Onder: 462,910 
donk . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 462.729 �:����ig:;�:�W:'����. �P l'i.rJ�d�e.��.�����::: : =:� 

�:��:r::.':fc�.i�.�e����ibie."W:ii: ·MYii,:.::::::: : : : �� 
�:��: :���d�'k."'��ew�·o�;,���::::::::::::::::.: : :  i.ll:J Flllin .attachment F. D. Winkley. . . . . . . . . . . . . . . . . .  088 Fire a�arm box. E. R. Wilder. . . . . . . . . . .  . . . . . . . . . . . . .  786 Firearm safety attachment. R. M. Gallaway. . . . . .  859 
�:�:;\��':f.'ii;atr;;l!�� ;'adiating: iJ: . Tracy: : : : : : : : Fish hook. J. T. EichelbeI"ller . . . . . . . . . . . . . . . . . . . ... . .  Fishlng rod. J. F. Marsters . . . . . . . . . . . . . . . . . . . . . . . . .  . Flax brake and scutcher. A. Morison . . . . . . . . . . . . . .  . Flue stopper. Z. T. Hall . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  . Foot warmer, W. M. Carr et al . . . . . . . . . . . . . . . . . . . . . .  . 
J��:Ce,S:� :i�����!.����� . .  �i.�?�� �::r::�: . . . .  : Fnrnace, E. Kerr. . . .  . . . . . . . . . . . . . . . . . . . . . . . . .  462,876, Furnace, W. E. Selleck. ·  . . . . . . . . . . . . . . . . . . . . . . . . . . . .  . .  
����\�I�:..�.a�PB�S��:�:�::::::::::::::::::::: : : :  
g:b

ba::n���W!:i�'it�.��:��: : : : : : : : : : : : : : : : ::·:. : :  Gas burner, domestic, J. W. Culmer . . . . . . . . . . . . . . .  . Ga. heater 1. Gibbons . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  . Gate. J. H. Miller . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  . .  Gate opening device. W .  R .  Chisham . . . . . . . . . . . . . . .  Gate or door fastening, C. Fleml11ll. J r  . . . . . . . . . . . .  . 
g��:��I�:gf:�j���u;I.;n¥:f�or�':j: Y:ri: Adams Grain bindersJ."tension device for, M. Kane . . . . . . .  . Grain meter, u8chelder & Lovejoy . . . . . . . . . . . . . . . . .  . Grass cutting machine, hand power, M. W. Wright . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  . Grate. basket. J. Lewis . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  . . Grinding machine, kntfe, E. J. Wheeler . . . . . . . . ... . Grooving machine, H. S. Grannis . . . . . . . . . . . . . . . . . .  . 
g:::a':io';,\ti::d1t!.f.;::in�n���M�,:aoo.: bridge . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  . Halter. H. W. Sisson . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  . Hame fastener, A. J. Sonner . . . . . . . . . . . . . . . . . . . . . . .  . Handle attachment.IM. Zabel . . . . . . . . . . . . . . . . . . . . .. . . Harrow, hand, H. D. McConn . . . . . . . . . . . . . . . . . . . . ... . H"'ii:�'ri:'edf��.����� . .  ����.��� . . �?�: . .  �: . .  �:.�. 
�:�::�:�: ���i:'"l��bociker:: : : : : : : : : : : : : :  : : : : : :  Harvester wheel. G. G. Hunt . . . . . . . . . . . . . . . . . . . . . . .  . 
n�:::��Sat=lnl �e,!:;'{g�i-eG,:. �:;��:���.:::::: :  Heater. See Gas heater. Hot water heater. Water heater. 
�::f!�t�������rs�='l!h�l'�;/���\:\�: w: 

462.926 
F. S8m�son . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .. 462.951 

���e:ri'J :ai�Sj,::;'���i��'!�f,;!al
ai�n�el�I�:'���: : �:� Holder. See Bicycle oil cup ho der. Hose holder. Latb holdor. Shaft holder. Spool holder. Hook. See Fish hook. Snap hook. Hook. A. E. Monroe . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  462,721 Hoop riveting machine. W. H. Potter . . . . . . . . . . . . . .  462.775 Horse arrester. J. Siehel . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  463,000 Hose holder. J. & R. H. Moore. . . . . . . . . . . . . . . . . . . . . .  088 Hose nozzle, N. P. Stevens . . . . . . . . . . . . . . . . . . . . . . . . .  . Hot water heater. C. R. Nelson . . . . . . . . . . . . . . . . ... . . .  

����:�t; A: f>. ��e:.;;,i":::::::::::::::: .:::::::::: : : :  
����:�Il� ��t�:��.i: t�����:: : : : : : : : : : : : : : : :  463, Ice cream freezer, Garretson & Thatcher . . . . . . . . . .  462. Ice from overhead wires. device for removIng. G. Hipwood . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  462,707 
1���f��.neB.?; �aS�,;I:iidicaior: " " " " " " " " " 462.689 
Inkstand, J. W. Carter . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  462,856 
I���!f�!�l���������n�:�a�:� �b�l����: : = Jack. See Lifting lack. Pegging jack. Jewelry ... etc" link for. H. U. Wilson . . . . . . . . . . . . . . . .  462.916 Joint. "ee nail jOint. Railway rail joint. Key fastener, E. Tupper . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  462.700 Kmtting machine. P. P. Olsson . . . . . . . . . . . . . . . . . . . . . .  462,961 Knitting machine. transverse warp. T. Klddler 

et al . . . . . . . . .  . . . .  . . . •  • • • •  . • . •  • • . . . . • • • •  • •  • • • •  • • ... • • •  462,878 Lamp burner, C. Pabst . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  462.991 Lamp. electric arc, J. E. Gaston . . . . . . . . . . . . . . . . . . . . .  46lI;036 
t:�gs::,:�{�� ';.'ri'{i.;/�o?�::;O:·j: "j: woiid: : : : : : : : : :  �:� Lasting machine. A. Andres . . . . . . . . . . . . . . . . . . . . . . . . .  463,022 Latch. B. Edwards . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 468.001 
L .. tch. T. C. Mace . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  462.981 

t:t�ehF���rin�;,ranf.i�nr.·B: ·Coes: : : : : : : : : : : : :::: : :  �:� Lawn sprinkler. M. D. lones . . . . . . . . . . . . . . . . . . . . . . . .  462.902 Leather graining and softening machine, M. M. scott . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .. . . 462.825 Ledger. pocket. J. A. Johnson. Jr . . . . . . . . . . . . . . . . . . .  462.943 Letter box for collection and delivery. C. H. Pic-arts. . . . . . . . . . . . .  . . . . . . . .  . . . .  . . . .  . . . .  . . . .  . . . .  . . . . .  . . .  462.733 
I1;;'��""f.�;e�·lt?o�7fJ�: : : : : : : : : : : : : : : : : : : : : : : : : : : :  �� Lifter. See Pipe lifter. Transom lifter. Liftin§ jack. J. Greeu . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 462,796 
t�'l,�� �':r.. .. '11�n:'�':,����t!a:e ����a'biimbiiia; 463;058 tion lock. Railway switch lock. Wagon lock. 
tg�g�gti�:s���!�ro:r���;S��rf�: 1\: 1:Wiies:: �l!rl Loom, Draper & Northrop . . . . . . . . . . . . . . . . . . . . . . . . . . .  462.919 Loom heddle. J. Benazet . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  462.854 

t:g� :r:LJ:'oWg!:W. �':':J��:::�M�: ��.���: : :  �:ru Looms headle controlled stop motion for. J. F. . 
Ker.tan . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .. . . . . . . . . . . .  462,927 

h':.�n"t���·�.l!���1.".A: pierce::::::::: :::::: : : : :  �:m Mat. See Wire mat. 
N:����l,:g���e.t.c�.t�h�in�n�.���::::::: : : :  :t:w Mechanical movement, F. Coomer . . . . . . . . . . . . . . . . . .  463,100 Metal plates. apparatus for conveying and cooling. 
Met�r. A���nG':';i;,'meier: " " " " " ' ' ' '  . . . . . . . . . . . . . . 462.962 

Milk can wa.hlng machine. H. L. Flentre . . . . . . . . . .  462,839 Money chsD,J!"er and cash register, combJned auto--
Mo:�i�';m�n:in��bT�e: '''oii Ov';;,' &; 'Paniiniii,: : : :  = MO��':i Jfl'e':.��� . . ��� . .  ��������' . .  �.���i.���� • •  

� 463,010 
Motor. See Hydraulic motor. Mechanical mo-tor. Railway motor. Mower. lawn. W. S. Scales . . . . . . . . . . . . . . . . . . . . . . . . . . .  468,078 
M0tl��;�� . .  �������i�� • .  ��?�i.��.� •. :���� .�o�: .�: 462,996 
N�:i��:e'.:l":S��!��l3:i';,����:. ������. � .������: : �W!� Musical instrument, F. AlJasia . . . . . . . . . . . . . . . . . . . . . .  462,963 

N�:i:;:l il!:';[:'u'::.":';is���he �e��blo,: .t,:i;;giid:W: 468,034 Van Deventer . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  463,013 Nail machine. C. E. Houghton . . . . . . . . . . . . . . .  462.968, 462;1169 Nail making machln!l. Cole & Hastings . . . . . . . . . . . .  468,099 Nailing imPlemen\i H. McCornack . . . . . . . . . . . .. . . . . . .  462,848 
�:t��ft���?��i.awr.���::::::::::::::::::���: �:� Oil burner. G. R. Moore . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  462;770 Oil purifying apparatus. J. J. Lowden . . . . . . .  ; . . . . . .  463,062 
8:�:�c:·i�l�h��r��;�:e�°f'ote:J'oWood: : : : : : :  �:m Outhouse and refuse burner. odorless dry. T. W. ('arrico . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  462,891 Oven. baking. J. H. Miller . . . . . . . . . . . . . . . . . . . . . . . . . . . . 463,067 
8�:�:Jig!?T.I��rJ��:!���:: .�: .<::.����:::: : : : : : : :  �:= 
�:;�inle:s"J��c,.�. J. B. Honston . . . . . . . . . . . . . • • 468.063 
Paper box. C. H. Kelth . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 462,71:J Paper. frame for coating arlstotype. E. A. Gil-bert . . . . . . . . .  . . . . . . . .  . .  . .  . . . .  . .  . .  . .  . .  . . . . .  . . . .  . . . . . . .  468,037 Pegging jack, E. Woodward . . . . . . . . . . . . . . . . . . . . . . . . .  462.937 Pencils, manufacture of lead. B. B. Goldsmith . . . .  463,OSD Phonograph. W. Bruening . . . . . . . . . . . . . . . . . . . . . . . . . . .  462.681 Photographic camera. F. A. Hetherington . . . . . . . . .  463.l.2a PhotographiC camera. m�zlne. G. H. Hurlbut . .  4o"2,1W2 
I:i���r�ctS����t��e ����. ment for. A. P. Roth. 462.'17'1 
Pipe and shaft cOUPIYng. R. Dinsmore . . . . . . . . . . . . .. 462 
�ig: ��rf�:.rM�C�����8.iicihe: ::::: :::::::::::.:: : : : Pipe cutter. J. B. Dan,jean . . . . . . . . . . . . . . . . . . . . . . . . .  . .  Pipe lifter. W. A .  Hanlen . . . . . . . . . . . . . . . . . . . . . . . . . .  . .  �:f:'E;:��:� ����'i:;stic?:l�r��ey:::::::: : : : :  Planter. A. L. johnson . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  . Planter aud fertilizer distributer. W. J. Eason . . . .  462.7511 �l��:es: ���et·.���.I�:::::::::::::::::::::::::: : :  = Plow. M. B. Smith . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  462;180 Plow. V. L. Williams . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  462;m 
�lg:; ��i.T�O;{,: .r�����: : : : : : : : : : : : : : : ; : : : : : : : :  =:= 
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332 Jcitufifi t �mttitau. 
Plumbers' slabs, machine for moulding circular 

and oval openings in, W. H. Evans . . . .  _ . . . . . . . .  462,760 Tho " Densmore " Typowrl' tor Is now ready. and should be examined 
U LJ U before purchaSIng any other. 

Police signal system, N. B. Cregier . . . . . . . . . . . . . . . . . .  462,808 M A NY I ll'I P ROV �; ll'I E N T S .  IlI f �HEST ";'I' A N IlA ItD .  
Polishing wbeel, A. R .  Yates . . . . . . . . . . . . . . . . . . . . . . . .  463,129 
Powder distributer, W. D. McCann . . . . . . . . . . . . . . . . .  462,986 

Invented, owned, and controlled by men having had fifteen years' expe­
rience on type-bar machines. 

Simplicity, �trength,  U u rabi lity,  H i gh Speed, I':asy A ction.  PreciouB metals from their ores, leaching vat for 
separating D. Dennes . . . . . .  . . . . . . . . . . . . . . . . . . . . .  463.120 

Press. See Baling press. Printing press. . 
Printers' furniture, A. T. Thayer . . . . . . . . . . . . . . . . . . .  4f!2,960 

Pertn nnell t  Alignmellt,  IlIost c.. ;onvenient.  Two I ll terchanllenb l e  
(!arrial<es. !"' r e e l  'l'hronghont.  ,.;'1' ,-\ N D A R U  K "; Y - BOA lt U .  with 
shift carriage for capitals. � Call o'r send for catalogues. 
me�t�:!1�BP81!f: �!����: o�:b
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c���:�� Printin� press, hand, G. B,rown . . . . . . ".' . . . . . . . . . • . . . .  463,118 

Printing presses, rotary Ink fountaIn for, J. L. 
Cox . . . . . . . . . . . . . .  , . . . . .  ' . . . . . . . . . . . . . . . . . . . . . . . . . . . .  463,103 

Propeller, B. W. Fellows . . . . . . . . .  · ·  
. . . . . . . . . . . .  

· · · · · ·  
462,897 

rating. DENSMORE TYPEWRITER CO. ,  202 Broadway, N. V. 
Protector. See Clothing protector. 
PulP. machine for forming hollow ware from, G. tha� 19: �1\� �fs�:�:��
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W. Lara way . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  . . . . . .  462,802 grapher, National Park Bank, New York. 
Pump, centrifugal force, Nicholas & Turner . . . . . . .  462,987 
Pump, rotary, W. Hochhausen . . . . . . . . . . . . . . . . . . . . . .  462,708 
Punch, railway tickett T. A. Hillier . . . . . . . . . . . . . . . . .  462,912 Whip, W. E. Jewell . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  462,711 Radiator, J. A. GoodrICh . . . . . . . . . . . . . . . . . . . . . . . . • . . . .  �,� Wind engine, O. W. Benster . . . . . . . . . . . . . . . . . . . . • . . . .  463,092 �nJ����t;: !l�giric: c:J:vaii ·D·epoei�: : : : : : : :  462:751 Wind engllle, vaneless, P. Bergman . . . . . . . . . . . . . . . .  463,025 
Bailway motors, life guard for, H. E. Hams . . . . . . . 462,814 �i���ra: ii:.

S
R:�::tin : : : : : :  : : : : : : : : :  : : : :  : : : : : : : : : : :  ��:�� Railway rail joint, S. F. Stever . . . . . . . . . . . . . . . . . . . . . . �,� Window cleaner, C. R. A. & P. A. Wright . . . . . . . . . .  462,905 �n::; :��k �nl�:�;Sing: 'combined: ii·. 'iiuep� , Window frame, A. Schmidt . . . . . . . . . . . . . . . . . . . . . . . . . .  462.998 

ing . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  462,852 ������
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Railway switch lock, J. V. Ericson . . . . . . . . . . . . . . . . . •  462,828 wrench. Bailway system, electric, H. C. Camp . . . . . . . . . . . . . . .  462,688 ' Wrench, C. T. Hammack . . . . . . . . . . . . . . . • . . . . . . . . • • . . .  463,044 Railway system. electric, G. T. Woods . . . . . . . . . . . . . .  463,020 
Railway tie, C. P. Hammond . . . . . . . . . . . . . . . . . . . . . . . .  463,045 
Railway tie, J. H. Lynch . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  462.717 
Railway tie and fastening, C. P. Hammond . . . . . . . . 463.046 
RaHway tie and rail securing device, O. M. Knox. 462,716 
Railway tie. metallic, W. P. Hall . . . . . . . . . . . . . . . . . . . . 462,900 
Railway track brake. J. Story . . . . . . . . . . . . . . . . . . . . .. . .  463,005 
Railway tracks, electric circuit closing and break-

ing device for, T. H. Patenall . . . . . . . . . . . . . . . . . . . .  462,850 
Rainfall, producing, L. Gathmann . . . . . . . . . . . . . . . . . .  462,795 
Range boiler attachment, Lane & Lovejoy . . . . . . . .  462,978 
Batcbet wrench, G. F. Poe . . . . . . . . . . . . . . . . . . . . . . . . . . .  46'2,995 
Bawhide mallet, C. W. Holbrook, 2d . . . . . . . . . . . . . . . . 463,113 
Reel. See Clothes line reel . 
Refrlgeratin![ apparatus, C. F. Miller . . . . : . . . . . . . . . . 462,904 
Regulator. See Damper regulator. 
Riveting device, Thacher & Wilson . . . . . . . . . . . . . . .  462,871 
Roaster, smelter, and separator, J. L. Hopper . . . . .  462,767 
Rod. See Fishing rod. 

DESIGNS. 
Box, H. J. Tenney . . . . . < • • • • • • • • • • • • • • • • • • • • • • • • • • • • • •  21,168 
Braid or ruching, C. G. Hill . . . . . . . . . . . . . . . . . . . . . . • . . . . 21,170 
Crimping form, J. P. Eaton . . . . . . . . . . . . . . . . . . . . . . . . . . .  21,163 
Drawer pull, J. M. Jellison . . . . . . . . . . . . . . . . . . • . . . . • . . . .  21,171 
Mantel, J. C. A bell . . . . . . . . . . . . . . . . . . . . . • . . . . . . . . . . . . . . .  21,162 
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Seal piece, J. Von der Kammer . . . . . . . . . . . . . . . . . . . . . . . 21,161 
Spoon, etc., C. M. McFarland . . . . . . . . . . . . . . . . . . . . . . . . .  21,165 
Spoon, C. L. �uth . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  21,168 
Spoon, etc., ,.y. Senter . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  21,167 
Spoon or fork, Glahn & Hull . . . . . . . . . . . . . . . . . . . . . . . . . .  21,10'9 

Roller mills, differential in, L. D. Harding . . . . . . . . .  463,049 
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Sash fastener, W. H. Lloy d  . . . . . . . . . . . . . . . . . . . . . . . . . .  462,928 B�����\�fb�tgrd
a
&�r:;ior�.

s
.� . . .  �� . . .  �� . . . �����::: 20:338 

Sash for hot-houses, Skylights, etc., 1<'. J. Vis- Candy, Roberts & Whitcomb . . . . . . . . . . . . . . . . . . . . . . . . .  20,358 
cardi . .  . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .. . . 462,783 Carbolic acid, Rogers & Pyatt . . . . . . . . . . . . . . . . . . . . . . . .  20,340 

Sash operator, A. J. ChapeL . . . . . . . . . . . . . . . . . . . . . . . . .  463,095 Cartridges, shell. Von Lengerke & Detmold . . . . . . . .  20,368 
Sash, window, F. J. Rice . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 462,9:l2 Champagne wines, G. Goulet & Co . . . . . . . . . . . . . . . . . . .  20,3.1.1 
Saw, crosscut, W. Kidd . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . W,768 Cigars, R. G. Haight . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 20,349 
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Sawing machine, J. B. & J. P. Coan . . . . . . . . . . . . . . . . .  463,097 Crayons, B. F. CaHender . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  20,346 
���ggl�IJ'�'1:�i�'e 10��
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Scouring roll. G. E. Warren . . . . . . . . . . . . . . . . . . . . . . . . . .  462,886 Dye, hair, C. Damschinsky . . . . . . . . . . . . . . . . . . . . . . . . . . . .  20,343 
Screening machine, Detar & Munshower . . . . . . . . . . .  4621810 Electrical appliances, New York Insulated 'Vire 
Sealing, prepared surface of articles for, T. M. Company . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  20,344 Biddle . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  462,855 Grape juice, unfermented. M. B. Gleason . . . . . . . . . . .  20,347 
Secondary battery, N. H. Edgerton . . . . . . . . . . . . . . . . .  462,693 Hair restorative, C. Damschinsky . . . . . . . . . . . . . . . . .. . .  20,356 
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Heine . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 462,833 Lamp shades, tncandesC'ent, .T. E. Treat . . . . . . . . . . . . .  20,366 
Shaft holder, C. H. Baker . . . . . . . . . . . . . . . . . . . . . . . . . . . .  463,091 Medicines and a remedy for rheumatism, line of 
Sheet metal or other vessels, attaching handles proprietary, Fisher Mason Chemical Co . . . . . . . . .  20,34.2 

and covers to, Niedringhaus & Geiss . . . . . . . . . . . . 463.126 Medicines, line of proprietary, L. J. Huntley & 
Sheet metal vessel, F. Haberman . . . . . . . . . . . . . . . . . . .  463,041 Co . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .. . .  20,357 
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Shutter fastener. W. H. Dailey . . . . . . . . . . . . . . . . . . . . . .  463,104 Shoes, calf, A. W. Shaw & Co . . . . . . . . . . . . . . . . . . . . . . . . .  20,36.5 
�t�:tin::��:r�i!fs���ai�W��: ���':!:.463,063 to 463,006 �g[r�l�10IfnHxi�

m
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Silk and other fibers, machine for working, W. H. den & Joy Varnish Company . . . . . . . . . . . . . . . . . . . . . .  20,353 
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8���::�.��.���.����.�?�'��.����.������.����·. �  20,34.1 

Snatch block, F. F. Martin . . . . . . . . . . . . . . . . . . . . . . . . . . .  462,983 Tanning extract and its by-products, Canaigre 
Soot pan. P. Queenan . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  462,735 Supply Company . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  20,333 
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Speculum, T. A. Edwards . . . . . . . . . . . . . . . . . . . . . . . . . . . . 462,627 Tobacco, Cigar� and cigarettes, B. F. Hanes . . . . . . . .  20.348 
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spring. Wash or lotion, H. D. Umbstaetter . . . . . . . . . . . . 20,361, 20,362 
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Steam boiler or generator, J. Lorlllard . . . . . . . . . . . . .  462,868 Company . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  20,:>';4 
Steam engine. oscilJating-, W. Thomas . . . . . . . . .. . . . .  462,826 
Steam trap, Hussey & McCann . . . . . . . . . . . . . . . . . . . . . .  462,798 
Stereotype plate and base with locking device, B. A pri nted copy of the specification and drawing of 

F. Harris, Jr . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  462,7R4 any patent in t.he foregoing list, or any patent in print, 
Stitching machine, buttonhole, G. S. Hill . . . . . . . . . .  462,865 issued since 1863, wiJ] be furnished from this office for 
Stone crushing apparatus, J. Henahan . . . . . . . . . . . . .  463,765 25 cents. In ordering please state the name and number 
Stopper. See Bottle stopper. Flue stopper. of the patent desired. and remIt to Munn & Co., 361 
Stopper. J. W. Carter . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 462,857 Broadway, New York. 
Store service apparatus, S. A. Bailey . . . . . . . . . . . . . . .  462,906 

C d ' b bt · d b th I Stove for heating and lighting purposes J. F. I ana Ian patents :.:nay n�w e o  aIne. y e n-
Myers . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  : . . . . . . .  462,954: ve!lto�� ior anrd
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Stove, g�s cooking., J. Gibbons . . . . . . . . . . . . . . . . . . . . . .  462,923 I fF����:hcE[�Jih� cos���r.
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m
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:��e� For�'itli Stove, o�l, P. J

H
GrI�berg . . . . . .. . . . . . . . . . . . . . . . . . • . . . .  462,976 ! instructions address Munn & Co., 361 Broadway, New 
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. :: . .. . :::::::::::: .. ::::: : : : :  �:3� York. Other foreign patents may also be obtained. 

Stove, regenerative hot blast, F. C. Roberts . . . . . . .  462.739 
Straw burner, W. H. Harris . . . . . . . . . . . . . . . . . . . . . . . . . . 462,945 
Surgical bandages, etc., device for filling, N. R. 

Allen . . . . . . . . . . . . . . . . . . . . . . . . . . . . . : . . . . . . .  . . . .  . . . . .  462,974 
�:it��·st��'Zi,
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���:er����· . . . . . . . . . . . . . . . . . . . . . . . . 463,038 

Switch stand, Suffern & Kidd . . . . . . . . . . . . . . . . . . . . . . . .  463,007 Inside Page, eacb insertion _ _  "ii cents a line 
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.����:::::::.:: : : :  ��:� Back Page, each inseI'tion .. .. .. ..  81. 0 0  a line 

Table. See Card table. Self-waiting table. Tele- The above are charges per agate line-about eight graph table. words per line. This notice shows the width of the hne. Talkl!lg board, C. W. Kennard . . ; . . . . . . .  ; . .  , . . . . . . . .  462,819 and is set in agate type. Engravings may bead adver-TannIn �olutions by electrolYSIS, purIfYIng, A. tisements at the same rate per agate line, by. measure-FoelslD$ . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 462,69( ment, as the letter press. Advertisements must be Targe�, lIymg, I. H. Claggett . . . . . . . . . . . . . . . . . . . . • . . . .  462,6!!1 I received at Publication Office as early as Thursday TeethIng bIt for chlld�en, f
· 
Grabler . . . . . . . . . . . . . .  462,763 I morning to appear in the following week's issue. Telegraph system, polIce SIgnal, C. A. Rolfe . . . . . . .  462,741 

Tele.graph table, K. V. Miller . . . . . . . . . . . . . . . . . . . . . . . .  462,720 
Telegraphy, duplex and quadruplex, F. W. Jones. 462,901 
Telephone pay stations, signal device, for, W. 

Gray. . . . . . . . . . . . . . . . . . . . . . . . . . . . .  . . . . . . . . . . . . . . . . .  . .  462,813 
Thill coupling and thill support, Gehman & 

Yeakel . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 
" 

462,860 
Ticket, railway, W. E. Finch . . . . . . . . . . . . . . . . . . . . . . . .  462,812 
Tie. See Bale tie. Railway tie. 
Tiles, etc., forming undercut projections and re-

cesses in. Doulton & Leech . . . .  . . . . . . . . . . . . . . . . . .  462,895 
'rin from .tin scrap, recovering, H. C. W. Harm-

sen. . . . . . . . .  . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  463,112 
'l'orch, A. Dutton . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  462,692 
Torpedo placer, Peifer, Jr., & Johnston . . . . . . . . . . . .  462,992 
Toy or device, educational, M. H. Rowland . . . . . . . .  462,997 
Track clearer, G. Nevens . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  462,72R 
'I'ransom lifter, R. F. Hatfield . . . . . . . . . . . . . . . . . . . . . .  463,051 
Trap. See,Animal trap. Steam trap. 
��g�:h: 
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r��!� ����hc: Bates & Blake . . . . . . . . .  463,024 
Truck, J. W. Hobson . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  462,829 
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Typewriters and printers' cases, copy holding at-
tachment for, D. M. Kirkpatrick . . . . . . . . . . . . . . . .  462,820 

Typewriting machine, W. M. Jenne . . . . . . . . . . . . . . . .  462,9<17 
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Valve. E. W. Naylor . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  462,727 
Valve, balanced slide, F. C. Hettinger . . . . . . . . . . . . . .  462,816 
Valve, drain, J. Phillipson . . . . . . . . . . . . . . . . . . . . . . . . . . .  462,823 

USE ADAMANT WALL PLASTER 
Tt is Hal'd, Uen .. e, and A d. hesive. Does not check (lr crack. 

It is I mpervious to wind. water. 
d disease �erms. It dries i n  a 

hours. It .can be applied in 
kind weather. It is in jlen­

granted for the 
selling. 

Address A D A M ANT M F G .  CO. 309 E. C � e l l e8ee � t . ,  
1'Sl·rncuse. N • V ,  

Patent Foot Power Machi 
Complete Outfits. 

Wood or M etal workers without steam 
power. can success ful ly compete with 
the large shops, by using our New 
LA RO It SA V I N e;  ll'l achill ery, 
latest and most improved for practical 
shop use, also for Industrial Schools, 
Home Training, etc. Cat.alogue: free. 

S e n eca F a l l s  Mfg. Co. 
690 Water Street, Seneca raus, N. Y. 

Valve for pneumatic tires. W. Heale . . . .  : . . . . . . . . . .  462,815 
Valve for radiators, air, J. P. Marsh . . . . . . . . . . . . . . . .  4f.2,845 Fl' e 
�:l;�,1:':�;.�l�WC TIe;it:',

i
'h�;Ciiaii: : : : :  : : : : : : : : : : : �:8!� n Taps, D ies, 

Va.lve operating mechanism. J. Tregoning . . . . . . . . .  462,805 
Valve, straight-way, G. P. Vincent . . . . . . . . . . . . . . . . .  46R.016 Vap�lrizer, y. T. Kingzett . . . . . . . . . . . . . . . . . . . . . . . . . . . .  462,714 VehlC�e spnng, J. H. Gunn . . . . . . . . . . ... . . . . . . . . . . . . . .  462,873 
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ve�?g;'m:aCiiine: 'j: A:ii�nt: : : :: : : :  . .. : :  .. .. .. : .. : ... :: : :  �,Zl� Wagon brake
B 

W. R. Wilcox . . . . . . . . . . . . . . . . . . . . . . . . .  W;754 
;:fi°�0�����gS���p�s�t�6ri

i
�f 'matter' for: G: w: 462,682 

Abell . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  462,678 
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Lill'htninll" and Green Rive .. Screw P l a tes. Bolt Cutters,Hand and Power Drilling Machine
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WI LEY & RUSSELL M FG, CO" Greenfield,  Mass. 
New York Agency, 126 Liberty Street. 

�tch cases, apparatus for forming hinge flats 
watfrO�ie������lndiasB:nCiiujj::::::::::::.: : :  �;�� T A C I NVENTORS, ����

S
�,��� 

Water heater, sectional, TJ. R. Blackmore et al . . . .  462,6fl3 • • • A dvertisil lR" Compnny. Co-
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Street, Philadelphia, Pa., October 22, 189I.-Sealed pro­posals, in dupJicate, wi11 be received at this Office until 
11 A. M., Monday, November 23� 1891, and then opened, 
for the removal of the wreck of the steamship Nuphar, 
lying on 'l'oWllsend Inlet Bar, N. J . The attention of 
bidders is invited to the Acts of Congress approved �'eb-
�����4;�;�4n��t![�[�s

a
�r far��:' l�;!1i f�f�r�;tro

n
n� 

apply to �. W. RAYMOND, 1l1ajor, (Jorps oj E'Il .. giuer1·:::, 
V. ,s. A 'rmy. 

FINANCIAL. 
NI':.�:W �����"{,��e!.t��2, 1891 

At a special meeting of the Board of Directors held 
this day. Mr. John K. Cilley was unanimously elected 
President of this BankiIin place of Mr. C. Henry Garden, 
�1:�����i���::�id�nt. 

enry Garden was unanimously 
H. H. NAZRO, Cushier. 

Patented Article or Patented Machinery, 
Hardware Line preferred. 

Forsyth Bro •• & C o.,  "0 So. C anal !"it., C hicago 

CL.A..R.�'S 
\VOOL WASHER8, 

WARP DYEING ANU S I ZING MACHIN ES, PATENT RUBBER CO VERED 8QV EEZE 
ROL L8, 

POWER WRINGERS FO R H0 8IERY AND 
YARN D Y E I N G, 

D RYING AND VENTILATI N G  FANS, 
WOOL AND COTTON D RYERS, Etc. 

Catalogues free. 
C E O. P. C L A R K ,  

Box L. W i ndsor Locks, C o n n .  

THE MODERN I C E  Y A C H T. - BY 
G�o. W. Polk . .Po new and valuable paper. containing 
full pract-:'cal directiens and specifications - for the con­
strnction or the fastest and Lest kinds of Ice Yachts of 
the latest, must appruved forms. Illustrated with en­
gravings drawn to scale, showing t n e  forID , po&ition, 
and arrangemeut of all the parts. Contained in SC I EN­
T I F I C  Al\H�HICA:-.l ':--UPPLEM I':N'l'. No. 6 �4 .  Price 10 
ceuts. To be hal at this office and of all newsdealers. 

Cutters supplied to fit anll make of handle. If you do 
not wish to buy complete tool, send 6Oc. with name of 
the make of handle you have, and we will send cutter to 
li
t. 

,.;���"i'ilWDti=.J'�()C�
s
�

0
l:�)�� '��Ye��f!:'��;hIO. 

Our Twist Drills and '1'ools are sold by all dealers In 
Hardware and Supplies. � ,send for ()ataloQue. 

HELM H O LTZ. --lS Y 
By Hugo Kronecker. An interesting review of the life 
work of this  great physiCIst, with portrait. Contained 
in SCIENTU'IC A MERICA N StTPPLEM F.NT. No. 823 .  
Price 1 0  cents. 1'0 be  had a t  this office and from all 
newsdealers. 

(NOVEMBER 2 1 ,  1 89 1 . 

N EW BOO KS. 
'The A lnerican Mari n e  Engin eer.-Theoretical 

and Practical . Wi th examples of the latest and most 
approved marine practice. For the u.se of marine engi­
neers and students. By Emory I£dwards, marine engi­
neer . •  l l lustrated by Sf> engravin!oC . J2ruo. 435 pages. 
Price . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . $�.:>O 

A r t  Dictionary. -Adeline's Art Dictionary, contain­
ing a complete index of al l t.erms u.sed in art, archItec­
ture, hera ldry, and archreology, tranl'llated from t.he 
French, and enlarged, with nearly 2,000 i l lustrntions. 
12mo, cloth . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  $2 .2� 

Architectural Iron and �teel, and its appl ication 
in the construction o f  buildings. Fully i l lm,trated with 
engravings from original designs. 8vo, cloth. By Wm. 
H. Birkmire. N. Y.;, 1891 . . . . . . . . . . ' . . . . . . . . . . . . . . . . . $3 . ii O 

Building and Machi n e  D l' u u gh tslnan .  A prac­
tical guide to the projection a n d  del ineation of')mbjects 
met with in the practice of the engineer, machinist, and 
building constructor. etc.; by practical draughtslllen . 
12mo, cloth. Lond3n. 1891 . . . . . . . . . . . . . . . . . . . . . . . . . . $;l . OO 

Arithmetic of Electricity.  By rt\ O'Conor Sloane, 
A . M.,  K .\1 .. Ph. D. rt'his work gives electri c caiculations 
i n  such a simp le manner that it can be used by any one 
having knowledge of arithmet ic. It treats of calcula­
tions for wiring. resistance in gene m l .  arrangement of 
batter ies for different work. and i s  supplemented by the 
most practical series of tables ever publ ished . It is abso­
lutely i ndispensab l e  to the pract ica l electrician, as 'woll 
as to the amateur. lb91 . . . . . . . . . . . . • . . . • . . . . . • • . . . • • .  $1.00 

Cleaning n n d  �ewel'age of CiT ies. A dapted from 
the lierman, by perm ission of author, J .  M. Goodell, nnno .. 
ciate editor Engineering IVews, with introduction by 
Rudolph Ifering, Am. Soc. C. �.;. Sewerage. Sewage Di:::; .. 
posal, gtreet ('lean ing. By H.. Baumeister . •  111.  Svo. 
cloth. N e w  York, 1891 . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  $2.50 

Colli el'y M n nRtrer's H andbook, a comprehensive 
treatise on the Laying-ou t and Working of Col l ieries. A 
book of reference for colliery managers and for the use 
git���I IIi�
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Min. ,  Eng. Medium 8vo. 600 pp., with nearly 500 l l l ustra-
tions. 1891 . . .  . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  $ 1 0 . 0 0  

Dyn aulo Con strllctio n : A practical handbook for 
the u.se of engineers. construct ors ano electricians i n  
charge, embraCing framework building,  field mHgnet a n d  
armature w i n d i n g  and grouping. compounding, e t c  . .  with 
exam pies of leadir.g  i".nglish, American, and Continental 
d ynamo!'! and motors, wi th n umerous mU8tration� . By J .  W. Urquh"rt. 8vo, pp.  368. J891. . . . . . . . . . . . . . . . .  $3.00 

Dynn.lni c  Electricity. The Elements of Dynam ic 
}i�lectricity and .\f agnetism. By Phi l i p .-\ t.kinson, A.M., 
Ph. D • •  a.uthor of . ,  Elements of Static l£lectricitv " and 
. .  rl'he }1';lements of Electr i C  I,ighting." A complete, 
comprehensive treatise on the pri n ciples of practical 
electricity, in the author's well-known. clear, un mathe­maticai st.y le. 405 pages, 12mo, 120 i l lustrat ions . . .  $2.00 

El e�tl'icity Shnplified. This work does something 
not hitherto accomplished. }1�lectriclty is i n  man y re­
spects unexplained by the scientist ; to the ordinary 
man it is all a mystery. The object of " H:lectricity Sim­
plified " i s  to make the subject as plain as p(,s.sible, and 
to show what the modern con ception of electriCity is ; to 
show why two plates of different metals immersed in 
acid can send a m essa�!9 H rOUlld the g-lobe i t o '  explain 
how a bundie of copper wire, rotated by a steam engine,  
can be the agent i n  i ig-ht ing our streets i to tel l what the 
volt, ohm, and ampere are and whllt ll i�h a.nd low ten­
sion mean ; and to answer the queHtion s that perpetual ly 8ri�e in the mind in this  a�e of electricity. By il lustra­
tions of original design and scope. and by mechanical 
analogies. the subject wil l .  it il3 hoped. be s impl ified. It 
should be in the hands of every one. ]fully illust rated . 
189 l .  . . . • . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . $1 . 00 

Elecrricity and I t s  Recent Appli eations. A 
practical treatbe for studQllts and amateurs, with an 
i l lustrated' dictionary of electrica l terms and phrHses. 
175 i l lm�tration�. By EdWard 'l'revert. 12mo, cloth .  New 
York, 1891 . .  . . . . . . . . . . . . . . . . . . . . . . . . . • . . . . • • . . . . . . . . . . . .  $2 .00 

ElecU'icity for Engi n eers. A clear nnd compre ... 
henslve treatise 011 the Principles. Construction, and 
Operation of Dynamos, Motors. Lamps, Indicators, and 
;\t easurinlZ Instruments ; also a ful l  expl anation of the 
electrical terms used in the w(lrk. incl u d i n g  the Current 
system. Ry Charles Desmond. Second editIOn. I llus-
trated fully. 1891 . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . $2. 5 0  

E l ectric Transmi�sion Hand Book, with twenty­
two illu�trati{)ns and twenty-seven tables. By Ii'.  R. 
Badt. 1 891. Price . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . •  $ 1. 00 

El ectroplater' s H an dbook . Electroplater's hand­
book. A manual for amateurs and young students on 
el ectro-meta l l u rgy. 61 il lust.rat ion :ol. By G. E. Bonney. 
2U8 pages. 12mo. cloth. I,ondon, 1891 . . . . . . . . . . . . . $ 1 . �0 

EI{�cu·opl ating. A Practical Handbook of Electro-
plating. By h:dward Trevert. Ill ustrated. 1 891 . . . . . . .  :1 0  

Gas and Petroleum Enginf"s. A practical treat ise 
on the i n ternal combustion enl,!ine. With numerOll S  i l l us-
trat ions. W. Robin�on. London. 1S!1() . . . . . . . . . . . . 15 . ;)0 

This work is meeting with a deserv e d l y  large sule. It 
is the best lJook ever pub ' ished on the subject. 

House Ilenting. . .  'I'he Met.al Woriwr " essays on 
Hcm�e. Heating by t"lteam. Hot \Vater, and I !  ot A ir. with 
introduction and tabular comparison by A. O.  Kittredg-e. 
Fully ill ustrated. 1891 . . . . . . . . . . . . . . . . . . . . . . . . . . . . . $� . iiO 

Iro n .  T h e  Chemical AIlaly�is of I ron. A complete 
accou n t  of al l  the best know n methods for the unli lysis 
of Iron. Steel, Pig Iron. Iron Ore, Limest.one, Slag, Clay. 
i�
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I�nnd!'icape Gardening. l'Iii otes and suggest ions 011  
Lawn� and Lawn Plantlllg. Laying out and arrangement 
country places, large and small parks, cemetery plots. 
and railway station lawns. DecidUOUS and even!rf'en 
trees and shrubs. The hardy border. bedding phmts. 
rockwork, etc. Numerous il lustrations .  By Samupl Par ... 
sons, J r. 1891 . . • . • . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . • . . . .  $3 . .. 0 

Pf>rfulnes and Their P I·ep al'ati o n .  A compre� 
hensive treatise on perfumery. con tai n ing complete 
directions for making haudkerchief perfumes, smelling­
sui ts, sachets. fumigating pastils i preparations for the 
care of the skin, the mouth. the h(l l r ;  cosmetic�, hair 
dyes. and other toilet art icles. "" ith a detai led de�crip ... 
tion of aromatic substances ; their naturp, test.s of purity, 
and wholesale manufacture. By G. W. Askins 'm .  Dr. 
Chern. 'l'run slated from the th ird fi erman edition by 
Isidor }1"'urst. Revi!:'ed by Charles Rice,  Ph . D  . .  editor 
��
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Road�. A move for better roads. Essays on Road 
Making and Mait:tenance and Road Laws. with a. synopsis 
of other contributions and a review by the secrptary, 
Lewis 1\1. Haupt, Phila. 1891. Price . . . . . . . . . . . . . . .  $2. 0 0 

'I'be Leaf e o l l ector' s H an d Book a n d  H el"bar­iUJu. A n aid in the preservHt.ion and in the cla.s� itlca­
t ion of specimen leaves of the trees of Northeastern 
America. 8vo, cloth. New York, 1891. Newhall . Prof. 
Cha,. � . . . . . . . . _ . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . $2.00 

lll usht'OOIlIS. Il ow t o  Grow Th ein .  'I'his is  
the mos!' practIcal work on the subject ever written. and 
the only book OIl growing :\ l ushrooms ever published in 
�t�i�

i
��d r��l�ni�.0�8 S��t;�� ��a���:�T�)!�. �'�}��l;n��: 

j.mged in MUHh room growing can handle it. The aut.hor 
descri bes how he hiqJse l f  g-rOW8 Mushroomfl, : l 1so how 
they are grown tor protlt by the leading market garden­
ers lmd for home use. 'I'h e . book i s  i l lustrated with en­
gravings drawn from nature expressly for this work. 
Bound in cloth. Price, postpaid . . . . . . . . . . . . . . . . . . .  $1 .ii O 

�crews nnd SCI'ew-lnnking, with a chapter on the 
M il l ing M achine.  A complete treatise on Screw making 
in all its branches. embracing mo!'t recent methods, and 
con ta in ing the reports which originated modern stand-
ard screw threads. With 95 illustrations. 12010. cloth. 
London,  IS91 . . .  . . . . . . . . . . . . . .  . . . . . . . . . . . . . . . . . . . . . .  $ 1 .2:> 

Taxi derlny and Zoological Collecting. A complete 
handbook for the amateur taxidermist. colJect.or oste()lo .. 
gist, mUfole u rn  bui lder, sportsman . and traveler. By Wm. 
'1\ Hornad ay. late chief taxidermit-lt of U. S. Nat. 
M llseum . \r\ ith chapter!'! on col lect ing and pref";ervin g  
insect". Fully il l ustrated . 189 1 .  . . . . . . . . . . . . . . . . .  $2.:>0 

Telephonel!i : Their C o n struction nnd Fitting. A practical manua l of the titting up and maintena nce of 
telephones, and the fHlXiliary apparatus. By F. C. A l lsop. 
1f��I!�st�ai�r<!:atf��lu·p�ii 'wire�' . lis' M;;n�iact'·I��·2n� 

\ Uses, embr<-lcing com prehen sive descri ptions of the con .. 
, Fuuctions and applications of wire ropes. 150 il Iustra .. 
tinns. 8vo, cloth. By J. Buekr.all Smith. l�nndon. 
1891 . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . $3 . 00 

Y achts. Smal l Yachtt'!o rrheir designs and construc� 
tion exempl ified by the rul ing type� of modern prac .. 
t ice. With numerous plates Hn d i l l ust.ratioDfl. By C.tP. 
KUl lhardt. New and en larged edition. ·lto, cloth . New 
York, 1891 . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  $1 0.00 

or Any of the above books promptly sent by mall. 
post paid, on receipt of the price. by Water tanks, indicating device for, G. M. Ds-ris . . 4b'2,837 shocton. 0., and learn of their methods of developing 
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h
��}it· })-;;. KJ���s" "iiil" window.; 'w: 'j: 462,821 ��';,�;t���te y� W;�\}hi�n�ovelty. We thoroughly work J.VJ:"ON'N' dt CC>., 

�����
i

1l�
,;s6���f�ir:

· Eb��:jii����;.: : :h�r� �� ICE and REFRIGERATING MACHINES \ PUbl iS��� �tr���;:yC,ie���c yAo�:�ican , , , 
vester wheel. Polishing wheel. Water Wb�I���akingmetal. J. A. St\llWell . . • • . • . • • • • •  ; . t63.083 The Pictet Artificial lee Company (Limited), Room 6 ,  Coal & Iron Exchange , New York • •  <�T����lIo��;� and complete catazogue of Books. 
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NEW AND VALUABLE BOOKS 

-B'OB-

METAL WORKERS. 
LANGBEIN.-A Complete Treatise on the Electro-I 

Deposition of Metals. Comprising Electro-PlatiDII: and 
Galvanoplastlc Operations, the Deposition of Metals b)' 
the Contact and Immersion Processes the Coloring of 
Metals, the Methods of Grinding and Polishing, as well 
as Descriptions of the Electric Elements, ])J'tIamo-EIec­
trlc Machine::t ThennoJllles, and of the Materials and 
��'it""t'i,"m�te 
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additions by William T. Brannt, editor of the" Techno­
Chemical Receipt Book. " Illustrated by 125 Engravings. 
In one vOluml8VO, MJ4, P81!'es. Price .. .. . ....... 4.00 
Shl!!'t!�o�·�r�=_}!��=--

h
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rules for describing various kinds of Patterns used b)' 
'rin, Sheet-Iron and Copper-Plate Workers. PractlcaJ 
Geometry. Mensuration of Surfaces and Solids: Ta­
bles of the We�hts and Strengths of Metals and other 
��!l'��
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with numerous valuable Receipts and Maulpulatlons 
for every-day use In the workshop. By Leroy J. Blinn. ty n:,

w
&n��t 1;r::':�!:'A

o
lliJ'���::O'fn �'it"! vofume, l2mo. PrIce ....... . ......... .. S�.liU 

BRAN NT. orker's Handy Book of Re-
ceipts and Processes.- elng a Collection of Chemical 
�i'�
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and Beautifying of articles manufactured the .... from, as 
::�'\"lIt�:v.�::rnrit

t
!,<'Jlio��l!:��'¥:.,'rn�:�:u� Reoelpt Book." D1ustrated by 63 engravings. Over 500 

pages, l2mo, cloth gilt, olosely prln,teq, containing a vast 
amount of valuab!e matter on all the Metals and Alloys, 
not to be found In any other book In the English lan-
gnMtA '����e ·:Meiiillic 'AIIOys:"A PractIC8J$�oi�� 
��'d
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with extensive additions, bY�iIliam T. Brannt:.,�ne Iii the editors of "Techno-Chemlcal Receipt BOO' :rt 

etc. 
D1ustrated by 16 engravings. l2mo, 428 pages. PS�OO P- The above O'l' any oj our Books sent by madl, jru oj 
postag., at the publication prices, to anyaddr/J88 in the world. 

uP" (}Irculars, gf,vina the juU TabC"" oj Oontents oj aU 
of the above books, wi!! be sent fru oj pomlg' to anyone .11 
any part oj the world who wUl jwrnish his aMr .... 

uP" Our New ana Enlargea Oatalogue oj PrlUJUca! ana 
Scientific Books. 88 PiUJ"", 8tlo, ana <>WI' other Oatalo!/'lU8. the 
whole coveri!'!! tv";} lWanch oj Science applied, to the Arts, 

=zt::����� wifhar& g;gr';..any parl 01 the 
HENRY CAREY BAIRD & CO. 

INDUSTRIAL PUBLISHEBS.BoOKSELLEBS &IMPoBTERS 
810 Walnut 1St., Philadelphia, Pa., U. S. A. 

$titutifit �mtfitltu. 
AMERICAN INSTITUTE FAIR. 

DAIMLER MOTOR CO., 
G-A.S EN"G-XN"EEJ, 

Adapted to STATIONARY, LOCOllIOTIVE, AND BOAT PURPOSES. 

DAIMLER MOTOR lAUNCHES,t16toh�rf:�w�.tolO 
Safe, Speedy, Clean, Reliable, Convenient. No Steam. No Coal. No Ashes. 

Office, 111 East Fourteenth Street, New York, 
Next door to Stelnway Hall. 

uP" These Motors are now o�:�h�!��:,�the American Institnte Fair, 

H1HGlRS AND COUPliNGS 
COMPLETE STOCK OF 

Double Brace, Self-Oiling, AtUusta­
ble Ball ana Socket Hangers, 

PiUow Blocks, Post 

FOOT POW-Eft 
MJtCHINERY 

BRACKET SAWS, LATHES, &1. 
PRACTICAL WORKSHOP. 
Outfits for Iron and woodworkers, 

Carving Tools, Amateur Sup­
plies, etc. Seud for Catalogue. 

J_ J_ \NATROUS. 
213 RACE ST., CIN., O. 

Hangers, Etc. 

E�I P t t � I � 11 $10.00 to $50.00 Uf}�::�:l� 
nes.. Magic Lanterns and Views Of popul .... sub-!IDn '1ft Dm�rllliDn DU� ing. t�i�eDJ��f��f.g3IeMe��or�fg��!t:1nM��'11nPe��::"!t� 

EDISON GENERAL ELEOTRIO 00., 
SCHENECTADY, N. Y. 

. - --- A'O FINe GRAY If'ON ALSO STEEL 

L. MANAS,;,E, SS Madison Street, Chicago, III. 

Motors & Dynamos, 
FOR ALL COMMERCIAL USES. 

Special Reversible Elevator 
Motors, Automatic Motors jO'l' 

Church Organs, ELECTRICAL 
ApPLIANCES. 

Kevstone Electric Co., 
Hth and State Sts., ErIe, Penn. 
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EXCELLENT BLACK COPIES. only equaled by J,itho-

t�r!.�:�liljfocaOv
nplyrST, 

¥:�EYCk & Parker, 66 Pine Street. New York 

EXPERT MonEL MAKINa. Esta��hed 
PETER SEYL, Pl'2P.lThlcago Model Works, ChicagO! III. 
179 Madison St. Write for catalogne of Model Supp les., 

THE PENNA. DIAMOND DRILL & MFG. CO.' 
BIRDSBORO .... PA,,· Builders of High Class 
Steam Enldnes, vlamond DrIlls, Power and Hand 
Cranes, ana General :Machinery. 

ICE-BOATS - THEIR CONSTRUCTION 
and JIllmaIIement. With working drawings dt'ta\l8, and· 
directions In fnll. Four engraVIngs, sho�ode at 
eonstructlon. Views of the two fastest ice-sa boats nsed on the Hudson river In winter. B H. A. orsfalJ, 
M.E. Contained In SCIF.NTIFIC SUPPLE-
MENT, 1. The same number also e rnles and rt'.gulat.lons for the fonnatlon of 1 bs, the salIo 
Ing and management of ice-boats. cents. 

CHUCKS Catalogue No. 12, iust Issued. 
• with over 4G new Illustrations. 

The Cushman Chuct:"��H�:::;�, Conn. 

U. S. INFALLIBLE METAL POLISH, 
In Pa"te, Liqnid or Powdered form, �ALLEABLE:.' CASTINGS FROM SPECII\L (RNS 
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DEVELOPMENT OF AM E RIC A N 
Blast Furnaces. with speCial reference to la. ge Yields.­
By James Gayley. A deSCription of some of tbe prlncl. 
I'al blast furnM's In the United States. showing tb ... 
changes in design and practice by mellns of which ex-

Is superior to any other Polish or material now or here­
tofore In use. Its cost Is less than that of an� material 
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GEO. W. HOFFlIIAN. 6\J E. Wash. St., Indianapolis, Ind. 
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AMERICAN SUPPLEMENT, No. " 6. PrIce 10 cents. To 
be had at this 01Il00 and from all newsdealers. 

The Sebastian-May Co. 
Improved Screw Cutting 

azines, and Pamphlets, has been recently Improved and ... � 
price reduced. Subscribers to the SCIENTIFIC AMERI- Leland, Faulconer & Norton Co.,Detroit,Mich 
CAN and SCIENTIFIC AMERICAN SUPPLEMENT can be 
supplied for the low price of $1.50 by mail, or $1.25 at the 
Office of this paper. Heavy board sides; inscription 
'SCIENTIFIC AMERICAN" In gilt. Necessary for 
every one who wishes to preserve the paper. Address 

MUNN & CO., Pnh\ishers SCIENTIFIO AHERICAN 

GUM ARABIC AND ITS MODERN 

STEEL TY�!nc��!eJ!�n!!t!�b!Ea!dS �:�e�LATHES 
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VOLNEY W. MASON If. CO., 

substitutes. By Ilr. S. Rideal and W. E. \"oule. Notes 
relative to the appearance and properties of the various natural and artltlclal substitutes for gum arabic. COn­
tained in ACIIIINTIFIC AMERICAN SUPPLEMENT, No. S20 and 821. Price 10 cents each. To be had at this 
office and from all neWSdealers. 

FRICTION PULLEYS CLUTCHES and ELEVATORS OIL WELL SUPPLY CO 
Sman Machinery, Novelties, etc •• man­

ufactured by special contract. 
New Vork SlencilWks. 100 Nassau St., N.Y 

MARINE ENGINEERING.-BY A. Blechynden. A brief review of the prOllress of marine 
enllineerlnll durlnll the last decade. "orced draullht, 
botlers. piston vu.lves, valve R'ear. crank shafts, centri .. 
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RICAN SUPPLEMENT, No •• 820 and 821 . Price 10 
cents each. To be had at this office and from all news­
dealers. 

ARTESIAN 
Wells, Oil and Gas Wells. drilled 
bycontracttoanydepth,from50 
to 0000 feet. We also mannfac-
�'::i�:r��Tr :ri�ryt�:�:e 
same. Portable Horse Power 
�:'h��':'l: 1��'t"'1 �rll��f. 
Write us stating exact)'y what Is 
reqnired and send for II\nstrat-
:
d
8"�Ga.

A
S\r�tY CO., 

STBEET. NEW YOBK. 

[In press, to be Issued about December 1, 1691.] 
+-�l!e 3cieQtific jImeriCaIl-+ 

ARCHITECTURAL ENGINEERING-
By J. Kendall Freitall. A presentation of a few facts in 
connection with the enllineering part of the hUlle frame­
works of metal and terra· cotta that adorn our l"'I<e oitie" of to-day. With 9 ligures. Contained In SCIEN­
TIFIC AMERICAN SUPPLEMENT, No. 816. Price 10 cents. To be had at this office and from all news­dealers. 

PltoVlDlnICE1'1It� .1t1 de 9� WATER STREET, • 
I 11111": .Plltshurgh, I!a •• • all � S Manufactnrers of everything needed for " c==;;;;;;r - .A.:ELTEB:EA.1'iI' '"C1V:IiILL& 

for either Gas. 011, Water, or Mineral R Small BOB\ric Motor .... ..",� "'." ... �� 
for Amateurs. Dins. In Sc(. Am. Cordage. Brillinll Tools. !'tc. 
Supp., 'l83. Materials and dlrec- Iil.ustrated �atalollue, prICe . 
tlons for making sent by mall, hsts and dIscount slieets 
$1.25. D1fficult�lInlshed. AW: 

on request. 
�.���r\;' "�h�.,sJ.°� 
Grand Ave.. New Haven, Conn._ 

�.� HARRISON CONVEYOR! 
ua!:ning 6rain, Coal, Sand, Clay, TaR B�rk, Cinders, Ores, Seeds,&c. 
���.I BORDEN. SELLECK &. CO., {��,�':,rs.} Chicago, ilL 

T� Scientific A merican 
PUBLICATIONS FOR 1891. 

PURE TEMPERED COPPER 
THE SAFESTMOSTDURABLE &ECONOMIGAL METALEVEROFFEREDFOR VA RICUS MEGHANICr\L USES HIGHEST ANTI-FRICTIONflL QUALITIES INDISPENSI­BlEfOR ELE�TRICAL WORK E\JREKA iEMPERED CoPPER CO.NDRTH EA.ST PA. 

Astronomical Telescopes 
of snperlor dellnlng power. 

EYE PIECES, etc. 
Manufactured by 

W. & D. MOGEY, 
m West 27th Street, New York. 

P" Bend for catalogue. 

The prices of· the dilrerent publications in the United 
States, Canada, and Mexico are as follows: 

RATES BY MAIL. 
The Sclentlllc American (weekly), one year �OO 
The Sclentillo American Supplement (weekly), one 

year, - - 5.00 
The Sclentlllc American, Spanish Edition (month-

ly). one year. - 3.00 
The Sclentlllc American Architects and Builders 

Edition (monthly). one year. - - _ - - 2.50 
COMBINED RATES. 

The Sclentilio American and Snpplement - ,1.00 
The Sclentltlc American and Architects and Build-

ers Edition. - - 6.00 
The Sclentlllo American, Supplement; and Archi-

tects and Bnllders Edition, - - 9.00 (Oyclopedia+ 
+of �eceipt�, Useful Books! Proportil>nau Rates to'l' Six Months. 

This includes postage, which we pay. Remit by postal 
or express money order, or draft to order of 

MUNN & CO., 361 Broadway, New York Mannfacturers, Agnculturlsts, Chemists. Engineers, Me-NOTES AND QUERIES. chanics, BUilders, men of leisure, and professional 
men, of all classes, need good books in the line of 

630 pages. Price '3. 
This splendid work contains a careful compila­

tion of the most useful Receipts and lteplies given 
in the Notes and Queries of correspondents as 
published in the Scientific AlDerlean during 
nearly half a century past; together with many 
valuable and important additions. 

Over Twelve Thousand selected receipts are here collected; nearly every branch of the use­
fill arts being represented. It is by far the most 
comprehensive volume of the kind ever placed 
before the public. 

The work may be regarded as the product of the 
studies and practical experience of the ablest 
chemiSts and workers in all parts of the world; 
the information given being of the highest value. 
arranged and condensed in ooncise form, conven­
ient for ready use. 

Almost every inquiry that can be thought of, 
relating to formulre used in the various manufac­
turing industries, will here be found answered. 

Instructions for working many different pro­
cesses in tho arts are given. How to make and 
prepare many ditl'erent articles and goods is set 
forth. 

Those who are engaged in any branch of industry 
probably wil� find in this book much that is 01 
·practical value in their respective callings. 

Those who are in search of independent business 
or employment, relating to the manufacture and 
sale of useful articles, will find in it hundreds of 
most excellent sug"estions. 

pr- SendjO'l'l1Iirc1JJ.ar. 
DUNN de CO., Publishers, 

Scientific American Office, 

their respective callings. Our post office department 
pennlts the transmission of books through the mails 
at very small cost. A comprehensive catalogue of 
useful books by dllrerent authors. on more than IIfty 
dllrerent subjects, has recently been published for 
free circulati on at the Office of this paper. Subjects 
classilled with names of author. Persons desiring 
a copy. have only to ask for it. and It will be mailed 
to them. Address. 

DIXON'S PENCILS 
Are unequaled tough leads.' 

If YQ1l1' statroner doesnot keell'them, mention 8e«en­
tijlc American. and send 16c. 1n stamll8 to Joseph 
Dixon Crnclble Company. Jersey City. N. J •• for samples worth double the money. 

BOR SALE.-Patent of first-class speelaltyln Shelf Hardware. Address J. F. CoUPE, Utica, N. Y. 

COMPfBtlETERI 
�'::'�{�'l����=� . With a 

COMPTOMETER. 
The progressI.ve ones are dOIng soto-day. 
FELT & TABltANT MFG. 00. 

6g-66 Illinois St., Chicago. 

INVENTIONS Practically DEVELOPED Drawings, Pattern Making. Experimental and Fine Ma­
chine Work of all kinds. MILLIKEN & D'AMOUR, lIil-1li3 Cedar Street, near West Street, New York, 

80 H. P.in Stock 
ALtK> SUITABLE 

BOILERS on hand for Imme-
1':!1��v!f'&' CO. INDIANAPOLIS, IND. 

After being on the Market Five Years 

The "ACME" Still Leadsl 
Sizes One, Two. Three, ,.nd Four Horse Power. Arran�ed for either NATURAL GAS or Kerosene Ollll�:n�S f��d:�01!�� �f;r:Il��fa:"";l.fc'i,'�:"<:tn 

p����
nt of the 01l1lre. 

361 Broadway, New York. t:;:.....�..:::....� ROCHESTER MACHINE TOOL WORKS. Brown's Race, ROCHESTER, N. Y. 

STORY OF THE UNIVERSE-BY DR. 
���':'il!Uj�m:h DA�s!:;'i!t;���c..fJI'i:.I��{

ia
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of the newer methods of astronomical research which 
have led to the remarkable dlscove .... s that have been 
made within the last thirty years. With portrait of Dr. 
HUI/Itin.. Con. ailled in 8<'lENTfFIC AMERICAN .SUP­
PLEMENT, No. 819. Price 10 cents. To be had at this 
office and from all newsdealers. 

CK " ORE BREAKER 
Capacity up to 200 toDS per hour. Has produced more ballast, road 

matal, and broken mqre ore tban 
all otber Breake s combined. 

Builders of High Grade Mining 
Machinery. 

Send for Catalogues. 
OATES IRON WORKS, 30 C So. Clinton St., Chicago 
2lli Franklin St., Boston, Mass. 

r.I.!!.!.t��r� AMERICAN, continue to examine Improve­ments, and to act as SOlicitors of Patents for Inventors. 
In this line of business they have had jortll-fi'" yeors' experience, and now bave 'U1U'.q'Ualed facilitie$ for tbe preparation of Patent DraWings, Specifications, and the 
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Reports on Infringements of Patents. All busi ness in­
trusted to them Is done with speCial care and prompt­
ness, on very reasonable terms. 
tatul
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cure ':tern· directions concerning Labels, CopYrillfits, 
DeslJllls, Patents} Appeals, Reissues, Infringements; 
AsslJlllments, ReJected Cases. HintS on tbe sale or 
Patents, etc. 
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Patents in all tbe pflnclpal countries of the world. 
MUNN & CO .. Solicitors of Patents, 

361 Broadway, New York. 
BRANCH OFFICES.-No. 622 and 624 F Stl'8!lt. Pa-

01110 Building, _ear 7th Street, Washington, D. C. 

� W 0 R K I rl G MOO E L S �� LIGHT MACHINERY. INVENTIONS OEVELOPED. Send fol' Model Circular. Jones Bros, E Co .. Cin'll. O. \ 
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Inside Palre, each insertion - - 1S cents a line 
Back Page, each i nsertion - - - - $ 1 . 0 0  a line 

The above are cbarges per agate line - about eight 
words per line. This notice shows the width of the line, 
snd is Bet in agate type. Engravings IDay bead adver­
tisements at the Bame rate per agate line. by measure­
ment. as the Jetter press. Advertisements must be 
received at Publication Office as early as Thursday 
morning to appear in the following week's issue. 

STEAM LAU NCH ES., 

STEAM YACHTS & TOW BOATS, HIGH SPEED MARINE ENGINES . All types 
of boat boilers, including the ROBERTS WATER TUBE SAFETY BOILER with onr improvements. C HAS.  P. W I L LARD & CO • •  

Catalogue free.  5 Dominick St., Chicago. 

STEVENS PATENT 
SPRING INSIDE CALIPERS 

I�ender, No. '12. 
Price, by maH, postpaid. 

Unch . . . . $0.1;; 1 5 Inch . . . . . $0.80 1 6  inch • • . . .  $0.85 These J,{oods excel, for neatness and fine finish, 
any other make. Ideal and Leader Spring Di­
viders snd Calipers, Ideal Surface Gaug-es, 
DAptb Gau�e8, and Ifine 1\1 achinists' Tools. 

P- fllustrated caialogue free to all. J. STEVENS A RIUS & TOOL CO •• P. O. Bolt C �ctJ Chicopee Falls, Mass. 

rIlWOODEN TA�TKS FO R R A I L R O A D S 
#'\.1, JV#..1"E R  WORKS{ 

L A � G E  W A T E R  TA u lI  • M I L.L S , FARMS & c  
" __ ''1 ·\S c oMPL tTE STO CK O F P����};·fu��:;�����Eo ftPJrESL' BER 

... � OR  F O U N D ATIONS &TOWERS W.E.C.LDW�'W&C� 
� N '!  e l 7  E M A I N  ST. L O U I SV I L L E  Ky. 
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Motor of 19th Century 
C a n  be used AnyPlace, to do Any 
Work, and by Any One. No Boil­
er ! No Fire ! No Steam ! No 
Ashes ! No Gauges ! No Engi­
neer ! A perfectly safe )totor 1'!;""I::i:=���� for all places and purposes. Cost 
of operation about one cent an 
hour to each indi·cated horse pow­

, " -==:::s er. )i'or circular�. etc .. address 
Eeonomy. lIellablllty, CHARTER GAS E N G I N E  CO. 

81mpUelty, Safety. P. O. Box 148. � t e r l i n ",� III. 

L I G HT·GRAY I R ON AN" BRAS S OfAL L K I N D S ]  r�LIGHTWO��E� �WE U S E A H I G H  G RADE 
O F I R O N  W H I C H  G I V E S  A STR O N G  AN D S M O OTH C A ST I N  G 

ENTE R P R I S E  FOUND RY C O lTD ALlEGHENY, PA 

A PERFECT REPEATING AIR RIFLE 
At a price to sell. The magic 150 shot, beautifully polished and nickel plated, metal frame, brass barrel and walnut finished stock. The handsomest and strongest air gun made. Every time you work the 1ever you load a shot into the barrel. If your dealer will not supply you, order style A from Plymouth Air Rille Co., Manufacturers, Plymouth, MICh., U. S. A. 

Bristol's Patent Steel Belt Lacing 
Saves Belts, 

Saves Time, 
Saves Money, 

FINISHED.DUIT Saves Phtlence. 
Send fm- circulars and free samples. 

THE BRISTOLS' M FG. CO. , Waterbury, Conn. 

ELECTRO VAPOR ENGINE. 
GAS OR GASOLINE FOR FUEL. 

NO B O I I .ER. NO FIRE. N O  DANG ER. 

NO ENGIN EER. 

Engine operated by spark 
trom small battery. 

You lurn the �wi tch, 
Enllin� does the I'est. 

Regan Vapor Stationary 
Engines, 1 to 12 H. P. 

Regan Vapor Pumping En­
gines, 350 to 10,000 gallons ca­
paCity. 

-lIIANUFACTURED BY-

T H O M A S  KA N E  & CO. , 
CH I CACO, I LL. 

p-Send stamp fM catalogue " V." 

PATENT JACKET KETTLES �" ' 
Plain or Porcelain Lined. h Tested to 100 lb. pressure. Send for Lists. 

B A RROWS - S AVERY CO •• 
S. Front & Reed Street •• Philadelphia. Pa . . 

Jcituttftt  �mtricau. (NOVEMBER 2 1 ,  1891 . 

SI EM ENS' + CABLES. 
S U B M A R I N E , -1- + + + + T E L E C R A P H , EYESIGHT : ITS CARE DURING IN-

U N D E R C R O U N D, 

I N T E R I O R , + 

-1- + + T E L E P H O N E , 

E L E CT R I C  L I C H T .  

fancy and Youth. A valuable arti cle by L. W. Fox. 
M.D. Contained in  SCIENTIFIC AMERICAN SUPPLE­
.\lENT, No. S22. Pri ce 10 cents. To be had at this office 
and from all  newsdealp.r8. 

Manufactured under authority of 
SIEMENS & HALSKE by T H E  E D I S O N  GENERAL ELECTRIC (lO. 

at their SC HEN EC TA D Y  WO RKS. 

Estimates furnished o n  application. 
Address, 

Cable and Wire Department, Edison General Electric Company, 
EDISON U U II.DING, Broad St., NE'V Y ORK. 

ICE-HOUSE AND COLD ROOM.-BY R. 
G. Hatfield. With directions for construction. FoUl' 
engravings. Contained in SCIENTIFIQ AXERICAN SUP­
PL>;MENT, li9. Price �O cents. To be had. at this office 
and of aU newsdealers. 

NEW KODAKS 
" You press the button, 

we do the rest." 
Seven New 

Styles and 
Sizes 

AI.L LOADED WITH 

T1'anspa'l'ent 
Films. 

B'or we by all Photo. Stock Dealers. 

THE EASTMAN COMPANY, 
Send for Oatalogue. ROOHESI'ER, N. Y 

RAINMAKERS IN THE U N I T E D  
States.-A full account of the operations in the produc. 
tion of rain recently carried out under Federal appro­
priations in Texas. One illustration. A rtificial rain 
making. By Prof. E. J. Houston. Contair.ed in SCIEN­
TIFIC AMERICAN SUPPLEMENT, No. 824. Price 10 
cents. To be had at this otllce aDd from all newsdealers. 

NEW VICTOR, No. 0 
iIEI.ectr'()platiJIg- DYllalllO 

Suited for gold, silver, or nickel 
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LEADING ENGIN E ERING WORKS 
of the Past Year. B y  O. Chan n te. A brief description 
of It few of the leading engineering" w orks of 1800, and an 
account of s'ome engineering proposal!:l which seem to 
possess features of novelty. Contained in RCIEN'l'[FIG 
A MERICAN SUPPLEMENT. Nos. 8 1 4 and "' I ii .  Price 
10 cents each. To be had at this office and from all 
newsdealers. 

THE AMERI�AN ULt TELBPH�NB ��. 
95 M I LK ST . ,  BOSTO N ,  M ASS. 

This Company owns the Letters Patent 
granted to Alexander Graham Bell. March 
7th. 1876, No. 174,465, and January 30th, 
1877, No. 186,787. 

The transmission of Speech by all known 
forms of Electric Speaking Telephones in 
fringes the right secured to this Company 
by the above patents, and renders each 
individual user of telephones not furnish· 
ed by it or i ts l icensees responsible for such 
un lawful use. and all the consequence" 

s thereof, and liable to Buit therefor. 

E L E C T R I C  P OW E R  A P P A R A T U S, 
FOR EVERY VARIETY OF MEOHANIOAL WORK. 

SAFE, SURE, RELIABLE. 
EIiITIMATES FURNISHED. SEND FOR CATALOGUES. 

T H O M SO N - H O U ST O N  M O T O R  CO., 
620 ATLANTIC AVENUE, BOSTON, MASS. 
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! 
that out of every ten wire mats sold, eight came from our factory, little argument would 

I be needed to convillce you that the " Hartman " Mat was the one you ougtJ.t

. 

t tlO buy. That is the exact state of affairs. We will tell you " why." H A RT ,tl A N  M FG. CO ., works • .  Beaver Falls, Pa. Branches : 102 Chambers St., New York ; 508 State St.: ChicaU'!..i 51 and 53 S. Forsyth St., Atlanta. Ga. Catalogue and testimonIals mallea < V'J'.rv.,Jv.V.'.f'J'fVV�'_r __ ,.__. �r������«!'"'S) .. �� 

INDUCTIVE DISTURBANCES 
Telephone Clrcuits.-By J.  J: Carty. A thorough exa­
mination of a much debated and little understood sub-
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RICAN SUPPLEMENT, No. 8 0 1 .  Price 10 cents. To be 
had at this otllce and from all newsdealers. r,rVE D R A U G H T S M E N 

S E N D  FOR CATALOGU E OF BEST D E V I C E S O U T  
"--� B E  S AW Y E R  ATH O L  MASS 

OVER 
3 3 , 0 00 S O l, )).  

THE REMINGTON 
STANDARD 

Is to-day,as it 
has ever been 
t h e  leading 
Typewriter. 

C a refu lly 
t e s t e d  im­

TYPEWRITER 

prove m e nts Send/or Illustrated Catalogue. 
are con stantly added to this famous 
machine. 
TRY OUR PARA GON BRAND OF TYPEWRITER 

RIBBONS. 

Wyckoff, Seamans & Benedict, 
327 Broadway, New York. 

PROGRESS OF MEDICINE.-BY DR. Lauder Brunton. A ma�ter)y aDalysis of the recent progress of medic�ne., Contll ined in ::SCIENTIFIC AMER­
ICA N SUPPLEM ENT. No. S�O. Price 10 cents. To be had at this office and from all  newsdealers. 

G E N E R A L �"O E X P E R I M E NTA L 

13 A L L  AU T O M AT I C  
,..;.jA D E  O N L Y  C UT O F F E N G I N E  
'"Yo. H BE YS A L L & N G I N E C O. l. E R I E  F A . 

EST A BLISHED 1846. 
The Most Popular Scientific Paper in the World 

Only $3.00 a Year, Inclndiug Postalre. 
Weekly-li2 Nnmbers a Year. 

This widely oirculateol .. nd splendidly Illustrated 
paper Is published weekly. Every number contains six­
teen pages of useful InformatIon and a large number of 
original engravings of new invcntiOllR at..o. discoveries, 
representing Engineering W orks, Stea.m Machinery, 
New Inventions, Novelties in Mechanics, Manufactures, 
Chemistry, Electricity, Telegraphy, Photography, Archi­
tecture, Agriculture, Horticulture, Natural HIstory, 
etc. Complete list of patents each week. 

Terms of � nbscl·i p t i o n .-One copy of the SCIEN .. 
TIFIC AMERICAN will be sent for one year-52 numbers­
postage prepaid, to any subscriber in the United States. 
Canada, or MexIco, on receipt of three do l l ars by the 
publishers ; six months, $1.50 ; three months, $1.00. 

C l llbs.-Spec1al rates for several names, and to Post 
Masters. Write for particulars. 

The safest way to remit 1s by Postal Order, Draft, or 
Express Muney Order. Money carefully placed Inside 
of envelopes, securely sealed, and correctly addressed, 
seldom goes astray, bnt Is at the sender's risk. Address 
all letters and make all orders, drafts. etc., payable to 

MUNN & C O., 361 Broadway, N ew York. 
---0---

T H E  jdtutifit �mttitau juppltmeut 
This Is a separate and distinct publication from THE 

SCIENTIFIC AMERICAN, but is uniform therewith in size, 
every number containing sixteen large pages fun of en .. 
gravings- many of which are taken from foreign papers, 
and accompanied with translated descriptions. THE 
SCIENTIFIC AMERICAN SUPPLEMENT is published week­
ly, and includes a very wide range of contents. It pre .. 
sents the most recent papers by eminent writers in all 
the principal departments of Science and the Useful 
Arts, embracing Biology, Geology, Mineralogy, Natural 
History, Geography, Archreology, Astronomy Chemis­
try, Electricity, Light, Heat, Mechanical Engineering, 
Steam and Railway Engin�ering, Mining. Ship Building. 
Marine Engineering, Photography. Technology. Manu .. 
facturing Industries, Sanitary Engineering, Agriculture, 
Horticulture, Domestic Economy, Biography, Medicine. 
etc. A vast amount of fresh and valuable Information 
obtainable In no other publication. 

The most i'1nportant Engineering Works, Mechanisms, 
and Manufactures at home and abroad are Illustrated 
and described in the SUPPLEMENT. 

Price for the SUPPLEMENT for the United States and 
Canada, $5.00 a year ; or one copy of the SCIENTIFIC AM .. 
ERICAN and one COpy of the SUPPLEMENT, both mailed 
for one year tor $1.00. Single copies, 10 cents. Address and 
remit by postal order. express money order, or check. 

MUNN & CO., 361 Broadway, N ew York, 
Publishers SCIENTIFIC AMERICAN. 

---0---

THE SCIENTIFIC AMERICAN A R C H I T E C T S' AND 
BUILDERS' EDITION Is Issued monthly. $2.50 a year. 
Single copies, 25 cents. Forty large quarto pages, equal 
to about two hundred ordinary book pages ; forming a 
large and splendid Magazine of Architecture, richly 
adorned with elegant plates in colors, and with other fine 
engravinsrs ; illustrating the most interesting examples 
of modern architectural constrnctlon and allied subjects. 

A speCial feature Is the presentation In each number 
of a variety of the latest and best plans for private resi­
dences, city and country. including those of very mod .. 
erate · cost as well as the more expensive. Drawings in 
perspective and In color are given, together with full 
Plans, Specifications, Sheets of DetailS, Estimates. etc. 

The elegance and cheapness of this magnificent work 
have won for It the L argest Circulation of any 
Architectural publication in the world. Sold by all news­
dealers. $2.50 a year. Remit to 

M U N N  & CO.,  Publishers, 
361 Broadway, New York. 

Em- Electruai and Ex­
perimental Work. 

Gunsmiths &: 7'001 El_y!<!,�.a�!'rs. Fo'r General 1'It:::::r::t;;;;;II. Shop Work. 

... Higb Grade Tools ; 
ele�nt in design, sn-

r.:i'i!�� 1����t��t1g�;.;ft/ ����i{j'e��E�'l:� MACH I N E  W O A K . BEST FAC I L l li l E S  I N  C H I CA G O  
N ATIONAL MACH I N E  WORKS 35 S �  CANA[ S T  CHICAGO I L L  cheapest. Send jor cataloQue and prtces. 

W. F. &; JOHN BARNES CO., 1999 Ruby St., Rockford, Ill. ____ -=��::_:::�=-___ OTTO GAS ENGINE WORKS, PHILADELPHIA. 
--- . -- - --_. -----------------------------------

It will pay you if you have any money to invest, either large 
or small sums, to send for pamphlet " Investment vs. Specu­
lation." Free to any one mentioning this paper. 
-Taylor & Rathvon. Boston, New York or Denver. 
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