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IMI'ROVED METHODS OF :BUILDING. I this case the builrling company, after due investiga-
The Equitable Assurance Co., of New York, is erect- tion, decided to employ the Norcross derrick for this 

ing in Denver a building which is to cost $1, 500,0

. 

00, to I purpose. Six of these derricks were erected upon the 
be fin ished by April 1, 1892. It is  designed for modern plot within the outer l ines of the building, each hav­
offices, is to be thoroughly fireproof, and will. wh en iog booms long enougb to extend twenty-five feet be­
finished, be the finest and most costly building west of yond the walls on each side, the whole being capable 
Chicago. This great work is being carried forward by of covering tbe entire plot. These derricks are 
the Denver Equitable Building Com pany, a corpora- mounted on heavy trestle work, which raises them 
tion organized for this special purpose. forty-two feet above the cellar fioor, and the booms 

In carrying out such a work as this, the first ques- are so high that it will be unnecessary to remove the 
tion wh ich presents i tself is one of economy of Jabor. derricks before the fifth story is reached. 
In addition to this, the shortness of the time which is The masts of the derricks are of Oregon pine, 16 
allowed for the completion of the building has a modi· inches squ are and 75 feet long, aod the booms are com­
(ying influence on the method of construction. The posed of two pieces of Oregon pine, 16X18 and 52 feet 
principal work in the erection of one of these monster long. The back straps are of  Norway i ron, 1X6 inches, 
buildings is the handling of the thousands of tons of and the iron suspension rods extending from the tops 
materials which are requi red in its construction. In of the masts to the booms are of 2 inch round iron. 

[,3.00 A YEAR. 
WEEKLY. 

The booms are each provided with a trolley by means 
of which the material may be carried in a horizontal 
direction. The derricks are turned by men who stand 
on platforms on the masts, who also operate the trol­
ley by means of chain and worm gear. 

The hoisting cables extend to the engine house, which 
contains six hoistin g  engines, one for each derrick,each 
engine being 40 horse power, with a capacity of 7.000 
pounds on a single rope. An electric call bell and in­
dicator is provided for each enginp., so that the men 
at the derricks may communicate with the engineer by 
means of audible and visi ble signals. 

The first work done by the construction company 
was to put down a 600 foot artesian well in the center 
of the plot, for the supply of water req uired for the en­
gines, for building purposes, and for subsequent use. 
The first two stories of the building are to be of Colo-

THE GREAT DERRICKS OF THE NEW EQUITABLE BUILDING, DENVER, COL, 

© 1891 SCIENTIFIC AMERICAN, INC.



16 'eitutifit �mtritau. 
rado granite, the balance of Colorado brick. The in- � <I' t"'fi � <I' INTERNATIONAL CONGRESS OF GEOLOGISTS. 

terior will be constructed with steel beams and fire- t:J;' tlta 1 It � mttltaU. Official notice has been given of the approaching 
proof tile arches. The building, together with the sessions of the Fifth Geological Congress iQ time to 
plot (125 X 200 feet), will cost $1,880,000. ESTABLISHED 1845. tmable foreign delegates to arrange for their attend-

Messrs. Andrews, Jaques & Rantoul, of Boston and ance. It has been wisely planned to have several 
Denver, are the architects. The erection of the build- .M:UNN & CO., Editors and Proprietors. important scientific bodies meet successively in the 
ing is in charge of )Villiam M. Scanlon, manager of PUBLISHED WEEKLY AT rooms of the Columbian University, Washington, 
construction, and John S. Brisbrie, superintendent. D. C. From August 19th to 2 2d, there will be meet-

• , • , • No. 361 BROADWAY, NEW YORK. ings of the sections and various allIed societies of the 
The Work of" the Cooper Unlon.* American Association for the Advancement of Science, 

T C o. D. MUNN. A. E. BEACH. h' h h f . he ooper Union of Science and Art was not of w IC t e ore1gn delegates will be honorary mem-
founded for science or for art, but for man. And it has TERMS FOR THE SCIENTIFIC AMERICAN. bers. The Geological Society of America will be con-
been steadily directed with that purpose in view. One COP

Y. one year. for tbe U. S .. Canada or Mexico . . . . ...... . . .. . . .. $3 00 vened August 24th and 25th, in whose discussions for-
While, on the one hand, there has always been a One copy. six montbs. for tbe U. S .. Canada or Mexico . ...... . ..... . . .  1 50 eign guests may also participate. The International 
regular course, through which students might pass, One copy.one year.to any foreign country belonging to Postal Union. 4 00 Congress will be in session from August 26th to Sep-

Remit by postal or express money order, or by bank draft or check. obtaining what we all desire, if we are so fortunate as MUNN &; CO .• 361 Broadway. corner of Frankl in Street. New York. tem ber 2d. The daily hours will be for the council, 
to have the necessary time and opportunity-a system- The Scientific American Snpplement. 10 A. M., and for the congress 11 A. M. and 2.30 P. M., 
atic preparatory training, such as the graduates of Is a distinct paper from tbe SCIENTIFIC AMERICAN. 'l'HE SUPPLEMENT with lectures, receptions, etc., in the evening. Be­
to-night have enjoyed-the facilities of special depart- �A��ec�:;i��ic 1��lI�i�.b
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conceived according to some profonnd theory of what doUa:r, a year. data, e. g., stratigraphICal, lithological, and physio-Buildiull' Edition. 
they ought to be, but as experience has proved what THE ARCHIrECTS AND BUILDERS EDITION OF THE SCIENTIFIC AMERI- graphical; and correlation by paleontological data, 
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fulness of every department has been tested by its &;� R d ecl II ted to tlf tbe pnbllshers In case of members. A number of delightful excursions 
any fan.:':'e, ':f:I:;� g¥ Irr��::a��'h receiP��f tapers. results. Everybody connected with the management will be made after the congress adjourns, 

knows how Pe ter Cooper used to welcome, year after through the Appalachian coal fields, the copper and 
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that, the ripe results of time in the maturing of great TABLE OF CONTENTS OF .. ,.' � 
scholars, and the appreciation of them. Money alone 
will not accomplish everything. If I am not mistaken, 
the richest university in the world to-day is the State 
University of Texas, the endowment of which is esti­
mated, as I am informed, to be worth $50 .000,000. 
That is a grand provision for the future; and the 
future is never far off in the United States of America. 

But meanwhile, even for the sake of the future, we 
have to deal with the present. and the prime purpo�e 
of the Cooper Union was not to establish a superfluous 
rival to Columbia, or the University of New York, but 
to aid the working people of New York-the class 
which will always exist, no matter what great univer­
sities may hold above its head the culture to which 
only a small part of the community may aspire. Thus 
this institution stands to-day, a University of the 
People, the type and model of many others of its class; 
and my old friend and sct�olmate, the President of 
Columbia, never occupied a more dignified or consist­
ent position than when he stood upon this platform 
last February to praise the character of Peter Cooper, 
and the institution which Peter Cooper created. 

The proof that the Cooper Union supplies a great 
want with a great relief is overwhelming. One branch 
of it-and one branch only-is seen in such gathering� 
as that which our alumni organized in February last, 
to celebrate the centennial of Peter Cooper's birth. 
How the te�timony of that meeting would have re-
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STEAMSHIP IMPROVEMENTS. 

The latest plan to improve the draught of the fur­
naces of ocean steamers is to increase the height of the 
smoke pipes. The new steamer Scot, of the Cape Mail 
Line, is provided with smol{e stacks 12 0 feet high 
above the grates, being the loftiest pipes ever put into 
a steamer. A draught of % inch water pressure is thus 
obtained, all the steam needed is easily secured, and 
the use of fans is dispensed with. Her speed is 19 
knots. 

'fhe Scot is 5 02 ft. long over all, 460 ft. on the water 
line, 54 ft. 6 in. beam, 37 ft. 6 in. deep. Tonnage 7,000. 
Built of steel. l!�ourteen watertight compartments. 
Draws 23 ft. with 2,800 tons of coal on board. Twin 
screws, 8,0 00  h. p. engines, two sets of triple expansion 
engines, 34� in., 57% in., 92 in. by 60 inch. Six double 
ended boilers, pressure 170 lb.; 36 furnaces. The SIlC 
cess of the tall chimneys of the Scot will probably lead 
to the trial of even higher pipes. The above vessel 
could clear the floor of our Brooklyn bridge, which is 
119 ft. above high water. If our great war steamers 
should be piped in accordance with the latest and best 
engineering practice, they will be debarred from the 
Brooklyn navy yard, unless they approach from the 
Hell Gate side of the great bridg... It was an error on 
the part of the Secretary of War to allow so Iowa 
floor for the bridge. At present. all the larger ships are 
obliged to dismantle and lower their topmasts in order 
to pass under the Brooklyn bridge. 
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JULY II, 18c}1.] 
A Lake ForlD.ed In Colorado Dellert. 

This desert is in the eastern part of San Diego, the 
southern county of California, and is about two hun­
dred miles directly south of what is known as Death 
Val ley, on the boundary line between California and 
Nevada. The Southern Pacific Railroad runs through 
the Colorado Desert, on a north west by southeast 
route, and its station at Salton, 90 miles from the 
Col orado River, marks the lowest level on the route, 
being 263 feet below the level of the sea, while for some 
thirty or fifty miles southeast of Salton the land is 250 
feet belo w the sea level, the width of the portion hav­
ing this great depression varying from five to twelve 
mi les. In this tract, d uring the latter part of June, 
water began to appear, seeming at first to emanate 
from some unknown subterranean source, and by 
July 1 a lake some thirty miles long by twelve miles 
wide and two to three feet deep had been formed 
aroun d  and stretching to the southeast of Salton . It 
was soon d iscovered, however, that there was a strong 
current in  the lake from the southeast, or the di rection 
of the Colorado River. Several channels, ordinaril y  
dry, lead from near th e banks of t h i s  river t o  the desert 
basin, and it was soon apparent that the water came 
from the river, which is al ways at its highest stage late 
in June, as the result of the melting of the winter 
snow in  the mountains of Colorado, Utah, and Nevada. 
This  river, at Yuma, in the southeastern corner of the 
State, is 140 feet above sea level ,  and Major Powell,  of 
the United States Geological Survey, places it as only 
a short time back, geologically, when the river emptied 
into the Gulf of Cal i fornia som e  two hundred miles 
north of its present mouth. T he river carries an enor­
mous amount of sand and silt, and is supposed to have 
built at its mouth a dam which cut off from the Gulf 
the large areas of country now incl uded in the Colo­
rado Desert and Death Valley region. The average 
rainfall here is only three inches a year, and, with 
the temperature as high as it is, evaporation proceeds 
very rapidly. It is thus that were left these great 
basins, the lowest land of the United States, and, as 
the evaporation here proceeds at the rate of 1 00 inches 
a year, it is not supposed that any quantity of water 
wh ich may now be poured into the Colorado depres­
sion by the overflow of the river will cause more than 
temporary inconvenience. 

....... 
Tons of Currency In Uncle Sam's Treasury. 

The new treasurer of the United States has only 
recently finished counting out his m oney. It took 
some time. because it is no small job to reckon over 
4,500 tons of coin; and this is apart from $300,0 00,000 
or so in bank and treasury notes. For several weeks 
clerks were en�aged in clinking the gold .an d  silver 
which fill U ncle 8am's huge cash boxes, telling over 
the shining pieces, weighing them out and sealing 
them up in bags. One gets a notion of the magni­
tude of the task when it is considered that one of the 
vaults beneath the ground floor of the national 
treasure house, containing 85, 000.000 !Inver dollars, is 
100 feet long, 60 feet wide and 14 feet high-chock full 
of coined precious metal. As you walk around this 
huge lattice work box of iron and view its dimensions, 
you begin to realize the actual magnitude of so vast 8 
sum. To empty the re13eptacle with a coal shovel 
would require many months of hard labor, if you had 
to do the work unaided. When the great French 
actress Rachel, who had always been very poor, was 
suddenly placed in possession of a large heap of gold 
coins, she put them i nto a basin and poured them over 
her bare arms delightedly, with ecstatic enjoymeut of 
a l iteral wash in wealth. You might fairly swim in 
gold and si lver in  these immense coffers at  the treasury. 
There is another which contains $25,000, 000 in gold and 
$60,000,000 of silver also. In counting these masses of 
silver and gold, each bag containing $1,000 is removed 
from the vault and first examined to see if the seal is 
inta<lt. If so, it is placed upon scales and weighed. 
On one side of the balance are put one thousand un­
used dollars, and the sack must be found an equal 
counterpoise. Supposing that it is light, it is opened 
and the money in it is reckoned piece by piece. Coin 
suffers more or less loss of weight by abrasion, even 
when not in circulation, and it might be that a bag 
would be less heavy on this account. though having in 
it the required $1,000. Also when a seal has been dis­
turbed the contents of  the sack are poured out, stacked 
up, counted. and put back again. The sacks which 
are opened are resealed ; but ordi narily the seals are 
found all right and the weight is correct. in which case 
the bags are computed as representing so many thou­
sands, and no further trouble is  taken with any of  
them before putting them balm into the vaults. When 
the gold is gone over, a particularly rigid inspection is 
exercised by the overseeing official s, because the value 
is so IUllch the greater. It is a very interesting sight 
to watch the millions in paper money-bank notes, 
treasury notes and gold and silver certificates-being 
counted by deft-fingered young women in a big room 
beneath the treasurer's office. Every dollar has to be 
num bered before the new guardian of the national 
cash box gi ves his receipt in fuil to the out-gOing 

.. ..tmerican AnalY8t. 

j'titutifit �tutritau. 
incumbent. The stuff is all kept, save such small 
change as is needed to t ransact government business 
with, in the shape of packages, each about one foot 
cube, which are stored away on shelves in vault.s. 
Cash in the shape of gold or silver takes up a great 
deal of room, but in bills enormous sums req uire very 
l ittle space to hold them. 

One of the vaults, which is nothing more than a big 
safe about  as large as an extra size closet, alone con­
tains  $150,000,000. Each package holds fou r  thousand 
notes, i s  done up j,n ordinary brown paper, and la­
beled on the outside in  red figures with the amount 
inclosed. If it is a parcel of twenties, the bundle re­
presents $80, 000, if hundreds $400,000. Just such a 
package was made up a few years ago that held 
$40,000,000 in gold certificates of $10,000 each. You 
could carry one l ike it under your arm very comforta­
bly. The packages of n otes are brought down on l ittle 
trucks by the elevator from u pstairs and wheeled into 
the room where the counting is done. They are 
brought by the assistant cash ier in  person,  and the 
committee i n  charge of the reckoning receipts for 
every bundle. Each parcel is opened in i ts  turn and 
the contents handed over to one of the ski lled young 
women, who is responsible for it, and signs a guarantee 
of its correctness before it  leaves her hands. She runs 
over the crisp, unused bills with fingers marvelously 
rapid, taki ng note not only as to whether there are four 
thousand of them inclosed, but al so regarding the 
n umbers on the notes themsel ves, which m ust run in 
regular order. If there is a number w rong, her prac­
ticed eye detects it swiftly, or, if a bill is defective in 
i ts printing, she removes it ,  and i t  is sent back to the 
Bureau of Engra.ving and Print.ing, to be replaced with 
auother. 

When the bundle has thus been found correct. the 
notes are put under a hand p ress for a moment to re­
duce them to the l east possible bulk, a new wrapper 
of brown paper is put around them, and a seal with 
red wax com pletes the operation, �t the conclusion 
of which a m emorand um is ma�e of the sum the pack­
age contains, and it is ready to be sent back to the 
vaults with its fellows. At the close of the last count 
that was made of the money i n  the treasury the cash 
was found $19 short, but  the amount was su bsequently 
swept out of the corners of one of the vaults in the 
shape of some stray s i l  ver coins. It is said that no de­
ficiency of this sort has ever occurred save once, when 
the specie turned over to a new treasurer proved to be 
j ust three cents short. and the outgoing official was 
pbliged to make up the amount out of his own pocket. 

If it should ever happen that an unexpected hole in  
the assets was made by an embezzlement or otherwise, 
the treasorer would be responsible, but Congress would 
undoubtedly make it up for him by a special appro­
priation. It is hardly l ikely that such a thing ca.n oc­
cur, ho wever, inasmuch as things at the treasury are 
so arranged that not even the treasurer himself can 

Museum. There were some curiosities among these 
valuables which are rather difficult  to a,ccount for-for 
example, two Rio de la Plata dollars. a shotgun with 
gold mountings, seven gold coins from an�ient Rome, 
a pair of pistols, and a pearl necklace. There werQ 
ever so many medals of all sorts, in gold and silver. 
One box there was full of diamonds and pearls, wh ich 
had been presented by the emperor of Japan to 
President Monroe. The gems were not of the very 
finest kind, being intended for the decoration of sword 
hilts and purposes of that sort, but nevertheless they 
were worth a good deal of money. 

For y ears that box of jewels gave great annoyance to 
the officials at the treasury. E very time there was a 
cou nt of the assets of that institution, President Mon­
roe's casket would turn up, and eager Washington 
correspondents. with noses preternaturally alert for 
news, would send out all over the country reports of 
the discovery in an odd corner of an unswept vault of 
a box full  of precious stones belonging to the family of 
Mr. Monroe. Whereupon, editorials would appear in 
papers opposed to the ad ministration. condemning 
this neglect and demanding that the treasure be turned 
over to the indigent descendants of the author of th e 
famous doctrine. Between whiles charges would be 
printed to the effect that the pearls and diamonds in 
question. having been unheard of for some time, had 
presumably been distributed among the heelers of the 
wi'3ked party in power. 

Congress never passed an act permitting Mr. Monroe 
to accept the gift in question. and so it was transferred 
to the National Mllseum, together with the rest. 
There were other valuables also given into the hands 
of the treasury which were captured and confiscated 
during the war. Among them were 240 watciJes, 
eighty-five chains. eleven rings, six lockets, one brace­
let and one pair of compasses. Most of these were se .. 
cured at one haul from the person of a Southern 
banker, with whom they had been deposited for safe 
keeping. He fled with them on his person, and was so 
un fortunate as to be caught. For a long time there 
were large stories current of the wealth: in the posses­
sion of the government got during the rebell ion. 

It was told how the ladies of Richmond. inspired by 
noble and patriotic motives, turned their jewels, 
watches and money into the Confederate treasury, pil­
ing up a vast amount of value there. and how the 
.. swag," as vulgar burglars phrase it, was gobbled by 
the Union forces. Brit the fact was that the latter 
found no treasures of any sort to gobble in Richmond, 
and the heaps of riches in cash and collateral referred 
to were all imaginary. 

••••• 
Antiquity oC the Electrie Light. 

Those who suppose the e lectric light to be a produc­
tion of the present decade will be able to correct their 
apprehension of the subject after reading the following 
i tem : 

possibly steal a dollar, nor yet the secretary of the [From the SCIENTIFIC AlIlEBICAN, December 9, 1S{8.] 
treasury, nor the register, nor the cashier, nor any one I .  NEW ELECTRICAL LIGHT. 

else, unless a conspiracy were organized. Further- . .  The in ventors of a new electrical light, exhibited at 
more, if anybody succeeded in breaking in from the the Western Literary Institution, Leicester Square, 
outside, he could not very well get away with more London, on its recent reopening under 'the new aus­
than two hundred pounds of gold. which only repre- pices, expect, i t  is said, to apply it generally to sh op 
sents about $50.000. A million dollars' worth of that and 8treet i l lumination, and they state that while the 
metal weighs one ton. This would be discouraging. conveying will cost no more than gas, the expense of 

Not long ago there were certain treasures of con sid- ill umin ation will be one-twelfth the price of the latter 
erable value in the treasury, in the shape of articles light. The current of electricity in passing through 
made of gold and s ilver and precious stones, which had the two pieces of charcoal which form the poles of the 
to be looked over and recei pted for, as well as the ci rcuit, and are excluded from all access of air. gives, 
money. Most of these things were presents which had in this case, it is said, an intense and beautiful white 
been made to the various Presidents of the U nited light, with the effect of daylight to a m uch greater 
States and to other officers of the government by

' 
extent than the lime does, and having this advantage, 

foreign powers and potentates, and which they could that it is sustained and continuous. If Mesers. Staite 
not accept on account of the existing law forbidding & Petrie can thus produce a steady and sustained light 
reception of such favor!!. Among them was a bottle of they have accomplished what has hitherto been the 
at tar of roses, given to President Grant by the imaum sole preventive to the substitution of galvanism for gas. 
of Muscat, which held a pint of this valuable fluid, The Mechanics' Magazine states that this one light 
also a bottle of pearls, an other bottle of d iamonds, a completely eclipsed ten gas lights and an oxyhydrogen. 
gold sword scabbard. a diamond slJuff box, ten beauti- The gas companies had better look out. The di@satis­
ful sabers from Ali Pacha, bey of Egypt, and lots of faction of the public w ith their mismanagement may 
other such trifles. have begotten a rival destined to eclipse many more 

In old times the Patent Office was a sort of museum than merely ten of their gas lights." 
of curiosities, and these gifts and other valuables were 
deposited there. A large part of them were stolen 
twice, and on the occasion of the second robbery the 
thieves got away with pretty nearly all of them that 
were worth taking. They secured the bottle of pearls 
and the bottle of diamonds, as well  as the d iamond 
snuff box, the scabbard of the gold sword and a num­
ber of medals. Not even t.he pint bottle of attar of 
roses did they leave behind.  ThilS disaster occ urred on 
the night of Novem ber 9, 1848, and on the following 
day a reward of $1,500 was offered for the capture of 
the  goods and the burglars. The latter were traced to 
New York. where the treasures were recovered, al­
though the precious articles of gold and silver bad 
been melted down, after removing the gems with which 
they were set. for pawning separately. Later on it 
was thought desirable to hand over the whole business 
to the care of the treasury, which was done in 188S. 
The collection remained in its hands for some years, 
until a while ago it was turned over to the National 

•••• • 
Dr. John I. Northrop. 

By the explosion of alcohol in the storeroom of the 
Col umbia College School of Mines. on the afternoon of 
June 25, Dr. John I. Northrop was burned from head 
to foot, his death following at the P resbyterian Hospi­
tal on the following morning. Dr. North rop, who was 
an instructor in the college, had gone to the storeroom 
to fill a demijohn for use in his zoological laboratory. 
The roolU is a small, close, unventilated apartment, 
in which there was one barrel full and another partly 
tull of alcohol, and it is said that the doctor struck a 
match in the room, causing the explosion which cost 
him his life. 

Dr. Northrop was born iu New York City, October 
12, 1861 . and w as graduated from the School of Mines 
in 1884. He had recently received a year's leave of ab­
sence from his duties as an instructor in zoology, and 
was to start for Europe in a few days to study in the 
German universities. 
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IJDJDense Pecuniary Losses Occasioned by Insects. 

A recent nu�ber of insect Life says : 
No very recent  estimates of the 106s arising from in­

sect ravages have been made, but some of the older es­
ti mates are here given. Twenty-five years ago B. D. 
Walsh, the entomologist of Illinois, estimated the loss 
from this source at from $200, 000,000 to $300,000,000 per 
an n um .  The great i ncrease in acreage of crops and 
orchards s ince that date has been attended, of course, 
with a corresponding increase in destructiveness; but 
methods of prevention and remedies have so multiplied 
and improved that the ratio of loss has greatly de­
creased. Fitch, then New York State entomologist, 
estimated the damage to the wheat crop of that State 
in the year 1854 by the wheat midge at $ 15,000,000. The 
loss to wheat and corn on account of the ravages of 
the chin ch bug in the State of Il l inois alone in 1867 
was estimated at $73, 000,000. The loss occasioned in 
1874 to corn, vegetables, and other crops by the Rocky 
Mountain locust in the States of Kansas, Nebraska, 
Iowa, and Missouri was estimated by Riley, from 
careful l y  collected data, at $100,000,000, to say nothing 
of the indirect loss by stoppage of business and other 
enterprises, which would probably increase the total 
loss to the neighborhood of ab:>ut $21)0, 000,000. The 
ravages in the principal cotton States of the cotton 
worm have amounted to a loss of about $30,000,000 in 
years of great abundance, while for many years the 
average annual loss was not less than 15 millions. A 
more recent estimate than those given may be men­
tioned. 

The damage occa�ioned by the chinch bug in the 
year 1887 was estimated in  the annual report of the 
Agricultural Department for that year at not less than 
$60, 000,000_ Dr. Riley has in fact repeatedly published 
the general estimate that the average annual loss to 
the United States from inj u rious insects exceeds 
$300,000, 000. 

The investigations of the United States Entomologi­
cal Commission and of the Division of Entomology, 
Departmen t of Agriculture, and also of State Experi­
ment Station entomologists and private workers, have 
led to the d iscovery of remedies and preventives 
which, properly and thoroughly applied, result in sav­
ing a l arge percentage of the loss occasioned by insects, 
and the statement that these investigations have paid 
for themselves many thousandfold is indubitably 
true. 

We may add that if  the general government and the 
S t ate goverments were to spend fifty times more money 
than is now granted for investigations respecting the 
habits of insects and the modes of destroying those 
that are noxious, it would, doubtless, be of great ad­
vantage to the country. 

.. . e o . 
ELECTRICAL !,UM!,. 

Naturally, along with the general adoption of elec­
tric l ighting, there comes the \,lse of a current for mo­
tive power for all kinds of industries, and for use out­
side of what are properly called industries in which 
man ual power is  displaced by electric motors. Promi­
nent among these is the pumping of water i n  dwellings 
and other I!ui ld ings in cities and villages where this 
work has usually been performed by hand. 
Electricity lends itself to this use in a peculiarly 
efficient manner, as it is perfectly automatic in  
its action , settin g  about i ts  work when the 
tank becomes empty and stopping as soon as 
it is filled. 

The motor shown in the annexed engraving 
is the smallest made for the p urpose of pump­
ing, by the Thomson ·Houston Motor Company, 
of 620 At.lantic Avenue, Boston, Mass. It is a 
i h. p. electric motor, connected by a belt with 
a 1� X 2 inch Gould triplex pump. Con­
nected with this outfit is an automatic slow­
acting switch, for stopping the motor as the 
water in the tank reaches its fu l l  height, and 
starting it again j ust before the tank is emptied. 
This pumping outfit has a capacity of 100 gal­
lons an hou r raised to a height of 30 feet. The 
next size, a � h. p. , with a 1� X 2% inch 
Gould triplex pump, has a capacity of 250 
gallons :an hour raised to the same height. 
The number of gallons delivered varies in­
versely as the height to which the water is 
raiserl. 

This company furnishes pumping outfits of 
any desired capacity and for any pressure. 
In the larger 8izes, beginning with the 4 X 4 
pump run by a 1% power Thomson·Houston 
motor, the pump and motor are placed upon the same 
base anrl connected directl y by gearing. 

• I • • • 
ACCORDING to the authors, rape oil COD8ists of the 

glycerides of three distinct fatty acids, one of which, 
melting at 75°, occurs only in very small quantities. 
The other two, erucic acid and a liq uid acid which the 
authors name rapinic acid, are present in eq ual quan­
tities. Lead erucate is  readily soluble in hot ether. 
The zinc salts of the fatty acids can be separated by 
means of ether.-Reimer and Will, Deutsch. Chern. 
Gesell. 

A MEASURING AND DRAWING IM!'LEMENT. 

The illustration. represllnts an implement which can 
be readily mani pulated to measure in8ide or out­
side angles and obtain their miters, or used for cal­
ipering. or as a depth and end marking gauge, divid­
e rs, compasses, etc. One view shows the i m plement as 
applied to take an inside angle and its miter, w hile in 
another it  is arranged as a pai r of calipers, the third 
view showing i ts appl ication as a m arking gauge. Three 
arms are jointed at a common pivot, the middle arm 
carrying an adj ustable block adapted to engage the 
other two arms. The pivot has in  its center an an n u ­
lar flange separating the middle arm from one o f  the 

lAMES' MEASURING AND DRAWING TOOL. 

side arms, the other arm being forked, and the outer 
ends of the forks hung on the pivot, w hich is t hreaded 
near its ends and engaged by n uts, by the adj usting of 
which the join ted ends of the arms are pressed upon 
to lock the arms in position . On the middle arm is 
fitted to slide a block, held i n  place by a set screw, the 
block indicating �n a graduation representing degrees 
and subdivisions of angles measured by the outer edges 
of the other arms. The side arms have points at their 
lower ends, so that by removing the block from the 
middle arm and fol ding the latter into the forked arm 
the device can be used as a pair of dividers, in one leg 
of which a pencil may be fastened when it is to be used 
as a compass. In the o uter ends of the main arms, also, 
o.t or near the points, are threaded apertures in which 
may be fastened curved finger pieces, fitting the device 
for use for inside or outside calipers. In adapting the 
device 'for a marking gauge, the forked arm only is 
used in connection with the block and set screw, a 
pointed screw then screwing in the threaded aperture 
near the end of the arm. 

This improvement has been patented by Mr. Charles 
W. James, of No. 41 40 Parrish Street, West Phila­
delphia, Pa. 

in  Italy, a:nd more recently in Russia. The system em­
ployed in this balloon may be called the portable cap' 
tive, and its adaptability to the conditions of actual 
warfare has recently been te sted by the Italians in 
their cam paign around Massowah. The total weight 
of all the plant necessary for the transport and in­
flation of the latest type of portable captive balloon 
does not exceed six or seven tons, so that it  can easily 
be forwarded over long distances by rai l. It is carried 
upon three wagons of special construction adapted to 
rapid conveyance over rough ground. 

The entire equipm ent, besides the balloon itself, con­
sists of an apparatus  for the generation of the gas and a 
winding drum for the cable by which the balloon is se­
cured. The generator produces hydrogen gas by the 
decomposition of water, and is of rapid and continu­
ous action, supplying from 8, 750 to 10,500 cubic feet of 
gas per hour. It can be set to work anywhere where 
there is a supply of water, such as is afforded by the 
proximity of a river or pond. The winding drum is 
worked by steam, and it u nrolls not only the cable, 
which is over a quarter of a m ile long, but also a tele­
phonic wire, through which constant communication 
can be maintai ned with the occupants of the car. The 
capacity of the bal loon varies from 17,500 to 21 ,000 cu­
bic feet, and by an autom atic arrangement the car is 
always maintain ed in a perfectly vertical line, notwith­
standing the inclination of the cable. The makers of 
these equipments have at present under construction 
the largest balloon that has ever been constructed. The 
enormous captive bal loon which made contin uous as­
cents at the Paris Exhibition two years ago was of 
105.000 cubic feet capacity, and carried twelve persons. 
The one now being made will be over 2,000, 000 cubic 
feet, will be able to accommodate no fewer than 180 
passengers, will have a car 35 feet in diameter, and will 
be held by a cable n early 1, 200 yards long. 

But the most extraordinary product of the works re­
ferred to is a m ysterious invention known as an "aerial 
torpedo boat, " which has been ordered by the Russian 
government. All that is known about it is that it is 
an elongated balloon, 170 feet long, furnished wi th  a 
steam engine of 50 horse power, and i mpelled at a speed 
of 25 miles an hou r by a screw 36 feet in diameter. This 
is  evidently the latest development. of thtl familiar , .  fly­
ing machine" notion. The trials are to be conducted 
in secret at St. Petersburg. It is to be hoped that 
the Russian government will not have reason to regret 
its expenditure : but it is of ominous augury that 
nothing further has been heard of the trials that the 
French government commenced last year at Havre 
with another vessel of a similar design.-The Engi­
neer. 

• • • • •  
The Pike's Peak Railroad • 

Our Colorado correspondent writes from Manitou, 
Col., at the foot of Pike's Peak, J une 28, 1891, that the 
date of the opening of the new road to passenger 

• ' e ,  • transportation to the summit  of Pi ke's Peak, hereto-
Progress In Military Ballooning. fore so frequently and erroneously stated, seems at last 

There can be no doubt that bal loons are destined to trul y at hand. 
play an important part in  the great Euro pean war A small army of Italians are to-day shoveling snow 
which every one assigns to a more or less indefinite I at or near the top, at an elevation of over fourteen 

thousand feet above sea level, and a large 
force of mechanics are at work adj usting the 
track, hurriedly laid last summer and some­
what disarranged by last winter's frosts. 

The rack rails were found q uite u neven, 
fail ing to accuratel y fit the cogs on the engines, 
Gausing unntlcessary friction, necessitating an 
excessive consum ption of steam and fuel, and 
making travel rough, noisy, unpleasant and 
expensive. 

All the old cog wheels on the engines have 
been removed and new and heavier ones sub­
stituted, made of a tough and elastic steel, that 
will spring about sixteen per cent without 
breaking, obviating all danger should a toot.h 
accidentally fail. 

These cogs have now been gauged to within 
a sixtieth of an inch for the correct. distance, 
so that a ton of coal, formerly consumed in a 
distance of three m iles, now lasts the entire trip. 

. .. . . . 
CeJDent Cor Parchment Paper. 

The best cement for pasting parchment paper, 
according to a lithographic authority, is casein 
glue. It is much better than so-called chrome 
glue, because the latter produces yellow or 

THOMSON-HOUSTON ELECTRIC !,UM!,. brownish spots where it has been employed. 
Casein glue is  a solution of casein, which ap­

future. As a means of observing the movements of the pears as whey or drop when milk i s  allowed to curdle. 
enemy, and at tillles of enabl ing messengers or others The glue is  dissolved in a saturated solution of 
to escape, they must have high value. The question borax. When dried in the form of transparent gela­
is receiving at least as m uch attention on the Conti- tin it appears as grayish w h ite and somewhat brittl e 
nent as in this country, and it is claimed that import- matter, which can be easily dissolved in water, and 
ant advances have been made in the . portability and possesses great adhesiveness. When employed for 
sim plicity of balloon equi pments. There are large pasting parchment paper a thin paste is prepared, 
works near the ChalllP de Mars, Paris, which are en- used in the customary manner, and the jointed places 
tirely occupied in the construction of balloons and afterward exposed for a little wh ile to a jet of steam. 
aerustatic machinery and material. Plants have been .. .  e o . 
su pplied to almost every foreign government, and com- THE largest bay in the world is Hudson Bay, mea� 
plete schools of military aerostation have.been fitted up suring 850 wiles north and south by 600 u.iles wide. 
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IMPROVED SLIDE AND SCREW-CUTTING LATHE. 

This powerful lathe was recently made by Sharp, 
Stewart & Co. , Atlas Works, Glasgow. The height of 
centers is 5 ft., and it admits between centers a length 
of 50 ft. 6 in. ,  and the net weight complete is about 120 
tons. The fast headstock has a steel spindle running 
in gun metal parallel steps, and the driving power is 
arranged with two series of triple gear for large diame­
ters, as well  as quicker speeds for ordinary work. The 
face plate is 10 ft. diameter, and is fi tted as a four-jaw 
chuck, with hardened steel j aws. The loose headstock 
is of very powerful design, and, in view of the heavy 
pieces swung between the centers, the spindle has a 
" special " adjustment by a worm and wheel, as well as 
a quicker movement for bringing the spind Ie i nto posi­
tion before the weight is upon it. The beds are of 
double form, and of very massive construction. There 
are fou r  saddles, three being provided with a special 
rest for dealing with crank shafts, and one has a com­
pound slide rest, with a swivel for taper work, this 
being interchangeable with the others. There are two 
guide screws, independently driven, for actuating the 
saddles, and the feed motion to each saddle is also 
independent. The two front saddles have an auxiliary 
feed-besides the ordinary one-for grooving cranks 

Jtitufifi t �mtrjtau. 
in  the United States are obtained in the Navajo Na­
tion, in the northwestern part of Mexico and the 
northeastern part of Arizona, where they are collected 
from ant hills and scorpion nests by Indians and by 
the soldiers stationed at adjacent forts. Generally 
these gems are traded for stores to the merchants at 
Gallup, Fort Defiance, and Fort Wingate, who in turn 
send them to large cities i n  the  East in parcels weigh­
ing from half an ounce to thirty or forty pounds each. 
These garnets, which are local ly known as Arizona 
and New Mexico rubies, are the finest in  the world, 
rivaling those from the Cape of Good Hope. Fine 
gems, weighing from t wo to three carats each and up­
ward when cut, are not uncommon. The peri dots 
found associated with garnets are generally four or 
five times as large, and from their pitted and irregular 
appearance have been called " Job's tears. " They 
can be cut into gems weighi ng three or four carats 
each, but do not approach those from the Levan t  
either in size o r  color. 

In Arkan sas, especially in Garland and Montgomery 
Counties, rock crystals are found lining cavities of 
variable size, and in one instance thirty tons of crys­
tals were found in a single cavity. These crystals are 
mined by the farmers in their spare time and sold in 

although beautiful and in teresting, are not the stand. 
ard blue or red shades generally demanded by the 
public. 

A very limited number of diamonds has been foun d  
i n  this country. They are met with in wel l  defined 
districts of California, North Oarolina, Georgia, and 
recently Wisconsin, but up to the present time the dis­
coveries have been rare and purel y accidental. 

Chlorastrolite in pebbles is principally found on the 
inside and outside shores of Rock Harbor, a harbor 
about eight miles in length on the east end of Isle 
Royale, Lake Superior, where they occur from the size 
of a pin head to, rarely, the size of a pigeon's egg. 
When larger than a pea they freq uently are very poor 
in form or are hollow in fact, and unfit for cutting into 
gems. They are collected in a desultory man ner, and 
are sold by jewelers of Duluth,  Petoskey, and other 
cities, princi pall y  to visitors. The annual sale ranges 
from $200 to $1,000. 

Thomsonite in pebbles occurs w ith the chlorastrolite 
at Isle Royale, but finer stones are found on the beach 
at Grand Marais, Cook Cou nty, Minn. Like the chlor­
astrolites, they result  from the weathering of the 
amygdaloid rock, i n  which they occur  as small no· 
dules, and in the same manner are sold by jewelers in 

IMPROVED SLIDE AND SCREW-CUTTING LATHE. 

and cutting off the ends of steel ingots. Throughout, 
this lathe is of the m ost powerful ch aracter, and is 
capable of taking the heaviest cuts in steel.-The 
Engineer. 

-----------.. �f�.� . .  .-----------
Gellls oC the United States. 

Mr. G. F. Kunz of this city has been exploring this 
field, and has collected information on the production 
of precious stones, more valuable because more tho­
rough than has previously been done. from which we 
quote the following : 

Turquoise, which was worked by the Aztecs before 
the advent of the Spaniards and since then by the 
Pueblo Indians, and largely used by them for orna­
ment and as an article of exchange, is now syste­
matical ly  mined near Los Cerrillos, N. M. Its color 
is blue, and its hardness is  fully equal to that of the 
Persian, or slightly greater, owing to impurities, but 
it  lacks the softness of color bel onging to the Persian 
turquoise. From time immemorial this material has 
been rud ely mined by the Indians. Their m ethod is 
to pour cold water on the rocks after previously heat­
ing them by fires built  against them. This process 
generally deteriorates the color of the stone to some 
extent, tending to change it to a green. The Indians 
barter turquoise with the Navajo, Apache, Zuni, San 
Felipe, and other New Mexican tribes for their bas­
kets, blankets, silver ornaments, and ponies. 

The fi nest garnets and nearly all the peridots found 

the streets of Hot Springs, their value amounting to 
some $10,000 annually. Several thousand dollars' 
worth were cut from quartz into charms and faceted 
stones, although ten times that amount of paste or 
imitation diamonds are sold as Arkansas cry!'>tals. 

The well known agatized and jasperized wood of 
Arizona is so m uch richer in color than that obtained 
from any other known local ity that, since the problem 
of cutting and polishing the large sections used for 
table tops and other ornamental purposes was solved. 
ful ly  $50, 000 worth of the rough material has been 
gathered, and over $100, 000 worth of it has been cut 
and polish ed. This wood, which was a very pr0mi. 
nent feature of the Paris Exposition, promises to be· 
corne one of our richest ornamental materials. 

Of the corundum gems (sapphi re, ruby, and other 
colored varieties) no sapphires of fine blue color and no 
rubies of fine red color have been found. The only lo­
cality which has been at al l prolific is the placer ground 
between Ruby and EI Dorado bars, on the Missouri 
River, sixteen miles east of Helena, Mont. Here sap­
phires are foun d  in glacial auriferous gravels while 
sluicing for gold, and until  now have been considered 
only a by-product. Up to the present time they have 
never been systematically mined. In 1889 one com­
pany took the option on 4,000 acres of the river banks, 
and several smaller companies have since been formed 
with a view of mining for these gems alone or in cen­
nection with gold. The colors of the gems obtained, 

the cities bordering on Lake Superior to the extent of 
$200 to $l,OClO worth annual ly. 

At New Mil ford, Conn. , a property was extensively 
worked from October, 1885, to May, 1 886, for mica and 
beryl. The beryls were yellow, green, blue, and white 
in color, the former being sold under the name of 
. .  golden beryl . "  No work has been done at the mine 
since then. In 1886 and 1887 there were about 4, 000 
stones cut and sold for some $15, 000, the cu tting of 
which cost about $3, 000. The production of precious 
stones in this country in  1889 amoun ted to $188,000. 

... . .  , .,  
An IlIlportant Tunnel. 

The greatest engineering feat in the history of the 
anthracite coal mining is about to begin. It  i s  the 
commencement of what will be known as the Jeddo 
Tunnel, which wi l l  be driven for the purpose of drain­
ing the flooded mines of Jeddo and Harleigh. It will 
be constructed from B utler Valley, Pa. , to the bottom 
of E bervade mammoth vein, a d istance of three miles, 
through solid rock, to be 8 feet sq uare in the clear. 
The scheme of tunneling through the mOll n tai n first 
uccurred to Joh n Markle, who is to be president of 
the company, wh ich will bear the title of Jeddo Tun­
nel Co., Limited. It will open an inexhaustible supply 
of coal and furnish employment for thousands of peo­
ple for many years to come. It will al80 serve the 
double purpose of draining all the collieries in the 
valley. 
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20 J titufifit �lUtfitau. 
Writing Inks. A BEDCLOTHES FASTENER. 

Writing inks can be made equally well from galls The il lustration represents a device more particularly 
and tannin,  but inks made from galls are preferable designed to prevent children from becoming uncov­
for copying purposes, as they bave much greater ered when sleeping in bed, at the same time stopping 
. .  body, " owing to the extractive matter derived from them from lying on their backs, and thus preventing 

the galls. The following furmulre are taken from notes ! nightmare and snoring. A band is arranged to extend 

by Dieterich quoted by the Phannaceutische CentTal· across and he attached at or Ilear its ends and middle 

halle. The peculiarity of the first set of formulre is to the upper end of the under side of the top sheet or 

th at th�y start from the extract of gull!! and sol ution cover. The attachment is  m ade by cords fastened to 

of tannin ,  to which, after filtration, a definite amount the band and secured by a whip  grip around balls of 

of ferric-chloride solution is added, and, after standing ru bber, cork, or wood, incased by the sheet. To each 

three week8, these ferrated solutions are filtered. We end of the main band are attached elastic extensions, 

shall call these ferrated solutions .. gall basis " and to be secured by eye-holes on screw-hooks on the side 
. . tannin basis " respectively. They really are the ink, of the bedstead, a branch band al�o extending to a 

but it is necessary to add coloring matter in order to similar fastening on the head of the bedstead, there 

make the writing visible. On exposure to the air, the being more than one branch band if  more than 

writin� becomes black. Chinese galls are prefer­
able . to oak gal ls  for ink making, as they contain 
most extractI ve matter. To make the 

GALL EXTRACT, 

reduce 6 oz. of Chinese galls to No. 20 powder, and di­
gest in  a pint of water for twelve hours. Strain,  press 
the marc, and digest it again in  12  ounces of water for 
twelve hours, repeating the pressure at the end of this 
time. Now add to the strained liquors 5 drachms of 
powdered French cbalk. Set aside in a cold place for 
twenty-four hours, then filter, washing the filter with 
as much water as will make the filter measure 30 
ounces. 

TANNIN SOLUTION. 

This is made by dissolving 3 ounces of commercial 
tannin (it n eed not be the puri oed medicinal kind) in 
sufficient water to make 30 ounces of solution. 

GALL BASIS. 

To 10 ounces of the gall extract add 1 ounce of 10 per 
cen t solution of ferric chloride, made by dissol ving the 
salt i n  disti l led water. Allow the mixture to stand in 

a corked bottle for three weeks and filter. 

TANNIN BASIS. 

Made in the same way, using 10 ounces of the tannin 
solution and 1 ounce of  iron solution. 

BLUE-BLACK OFFICE INK. 

Gum arabic . . . .  . . . .  . . . . . . . .  . . . . . . . .  . . . . . . . . . . . . .  � ounce. 
Aniline water-blue. I.B . . . . . . . . . . . . . . _ . . . . . . . . . . 75 grains. 
Glyceriue . . . . . . . . . . . . . . . . . . . . . _ . . . . . . . . . . . . . . 1 1I . . drachm. 
Water . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  _ . . . . .  _ . . . . .. 12� ounces. 

Mix these with 18 ounces of gall basis or the same of 
tann i n  basis, and set aside in a closed vel:lsel for a few 
weeks to clear. Then fill into smal l bottles, preferably 
stone bot.tles, so as to keep away from the light. 

This ink writes a beautiful blue color, dries very 
readily on the paper, and changes to a good blue-black. 
It is of good quality, and is well liked. It is not a 
copying ink. 

A RED-BLACK INK, 

which is identical with the above in quality only that 
it writes red, changes to reddish-brown, and finally to 
a deep brown-black. can be m ade by using 150 grains 
of Ponceau BB. (a red a.niline color) in place of the ani­
line water-blue. The following colors may also be ob­
tained : 

Violet-bla.ck.-Mix together 2 parts of the red-black 
and 3 parts of the blue-black inks. 

Green-black.-Omit the aniline water-blue from the 
bl ue· black form llla, and use 150 grains of aniline 
green D. 

Blue green-black.-Mix together 2 parts of blue-black 
and 3 parts of green- black. A nice color is also ob­
tained by adding 8 to 15 grains of aniline  green to the 
blue-black ink. 

.Deep-black.-Omit the aniline water-blue, and use in 
its place 5 drachms of aniline deep, black E. 

COPYING INKS. 
The following are made with the same bases as the 

foregoing : 
King's Copying Ink. 

Gall basis . . . . . . . .  . . . . . . . . . . . . . .  . . . . . . . . . . .  24 ouuces. 

Auiline water-blue. I.B. . . . . . . .  • • • • .  . . . . . . . . . . . . .  150 grains. 

Glycerine . . . . . . . . . _ . . _ . . . . . . . . . . . . . . . . .  . . . . . .  2 11. drachms. 
Gum arabic . . . . . . . . . . . . . . . . . . _ _  ' "  . . . . . . . . . . . . . . 5 drachm •• 
Sugar . . . .  . .  . . .  . . .  . . .  . .  _ .  . . . . . • • •  . . . . . . . . .  . . . .  150 graius. 

Water . . . . . . . . . . _ .  . . . . . . . . . . . . . . . . . . . . . . . . . . . .  . . .. 8 ounces. 

Mix and set aside for a few weeks as above directed. 

A ruby ink is made by using 150 grains of Ponceau 
R.R. in place of the aniline water-blue. Both the inks 
and the;copies ultimately turn jet-black. Other colors 

ANGELL'S BEDCLOTHES FASTENER. 

two persons sleep in the same bed. Upon the> under 
side of the transverse loop-like body band are band 
slides on which slide loops. to each of which is 
attached a double shoul der strap, adapted to fit com­
fortably over the shoulders of a child or other person , 
and partly made up of elastic webbing. This strap is 
intended to allow sufficient freedom of the limbs and 
body, but prevent one having it on lying on the back. 
The shoulder strap is put on the child before the latter 
is put to bed, and is then attached to the slide. 

Further information relative to this invention m ay 
be obtained of the patentee, Mr. C. E. Angell, Box 
75, Salt Lake City, U tah. 

• • •  I • 
A DEVICE FOR TAPPING BARRELS. 

A novel form of faucet and attachment, by means of 
which the faucet may be made to for-m its own opening 
into a barrel at any desired place, is  shown in the ac­
companying illustration , and has been patented by 
Mr. William Lindenmann,  of No. 93 Gilden Street, New 
Brunswick, N.  J. A frame or  block, having an angular 
recess adapted to engage one of the staves of the barrel 
head, is secured to the barrel by a set screw. On the 
frame is  an u pwardly extending arm carrying a pivot 
pin, on which is pivoted a second arm adapted to close 
on the first arm, and he fastened thereto by a pivoted 
�olt passin g  through slots in both arms at their upper 
ends, a llut screwing o n  the end of the bolt to clamp 
the arms together. The two arms are adapted to hold 
in place a sectional nut, of polygonal shape o n  its i n­
sid e, and fittin,; in correspondingl y  shaped recesses i n  
the arms, thus 1 �eventing t h e  n u t  from turning. This 
nut is adapted ':.::: be engaged by a screw thread on the 
tlhank of a faucet, which has its rear end formed into 
an auger adapt�d to screw into the head of a barrel. 
Openings are formed in the shank in the rear of the 

are obtained with aniline green D, 150 grains ; deep- I LINDENltANN'S FAUCET. 

black E, 5 drachms ;  and indigo-carmine, 150 grains 
each, in place of the aniline blue. auger, so that when the latter has passed through the 

INK EXTRACTS. 

The following quantities are intended for a wine­
bottleful of rain water. The powder is to be added 
to the water, and the mixture gently boiled for froll! 
fifteen to twenty minutes, and when cold the ink 
tlhould be bottled and set  aside for four weeks before 
using :  

Plain. 

Tannin . . . . . . . . . . . . . . . .  . . . . . . . . . . .  1 ounce. 
Dried sulphate of Iron. _ . . . . . . . . .  3.lO drachm •. 
Gum arabic . . . . . . . . . . . . . . . . . . . . . . . 75 grain •• 
Sugar . . . . . . .  o • •  ' "  • • • • •  _ 0  • • • • • • 40 �. 
Auiliue water-blue, I.B. . .  . . . . . . .  40 

Copying. 

9 drachm •• 
4 
2 

75 grains. 

75 

Other colors may take t he place of the aniline blue 
as in the preceding formulre. 

head of the barrel communication w ill be established 
between the interior of the barrel and the bOI's in the 
shank of the faucet. 

'It ,  • • •  

THE Shepherd Sewerage System Co. , of N.Y . .  whose 
automatic valve has been patented in this coun t ry and 
Europe, have recently established a branch office at 109 
East Fayette Street, Baltimore, Md. This invention 
has been tested in this city and elsewhere. 

In this system a valve is used which is claimed to be 
proof against clogging and w hich will automatically 
and periodically discharge the contents of the lower 
end of the drain pipe into the sewer, at the same time 
cutting off thil gases from flowing back into the house. 

The NeD' French SteaJDshlp La Toflralne. 

This, the first twin screw vessel of the French line, 
arrived in New York from Havre on her maiden tri p 
on J une 26, covering 3, 177 m i les, by a long southerly 
route. Her average hourly speed was 18'41 knots, and 
her daily runs were : 507, 450, 451, 442, 456, 481, and 390 
knots. Her furnaces burned 240 tons of coal a day, 
an d  her propellers made 74 to 75 revolutions a minute. 
Her engines developed 12,000 horse power, or 1 , 000 less 
than her maximum capacity, although forced draught 
was used throughout the voyage. 

La Touraine was built by the Com pagnie Gene­
rale Transatiantique, in their own ship yards at Pen­
houet, near St. Nazai re, France. Her keel was laid 
more than two years ago, so that ample time has been 
taken in her building. She is 540 feet in length, 57 
feet in width, and has a depth of hold of  38 feet. Her 
burden is  11 , 675 tons. At the trial tri p before the 
French com missior.ers the minimum speed attained 
was 19% knots. This rate was increased to 20% when 
the ventilat ors of the engines were i n  operation. Dur­
ing her passage from St. Nazaire to Havre the steamer 
made the distance between the two ports in 20 hours 
and 30 minutes, which gives a speed superior to 21 
knots. 

She has two triple expansion engines of 11 .000 horse 
power, nominal, and can, it is said, easily be brought 
up to 13,000 each . The engines are separated by a 
longitudinal water tight bulkhead, and each engine 
normally operates but one of the two screws. The ves­
sel has all the latest improvements in marine construc­
tion and is d ivided into fourteen water tight bulk­
heads, which form a safeguard again st sinking in case 
of accident or collision. 

There are 36 special cabins, 6 of which contain large 
double bedsteads, bathrooms, and wardrobes, 8 cabi ns 
w ith 2 beds each, 4 cabins for .a single person, 15  for 2, 
and 3 for 3, on  the promenade deck, all for first class 
passengers. There are 45 large cabins for second class 
passengers, 21 of which are for 2 persons and 24 ar­
ranged to accommodate 3 persons. There are 20 bath· 
rooms, independent of those con nected with the special 
cabin, for the accommodation of cabin passengers. The 
lower deck has accommodations for 600 emigran ts . 
Taken i n  all. the vessel can accommodate 1,090 passen­
gers-392 first class, 98 second, and 600 steerage. 

. � . . .. 

The R ecent '.l'rans1t of Mercury. 

In the June Sidereal MessengeT, Dr. E. E. Barnard, 
of Lick Observatory, gives the following brief report : 

The transit of Mercury was successfully observed 
here on May 9 with the 12 inch equatorial. 

The day pro\'ed clear throughout, though the pre­
ceding few days promised anything but a clear day for 
the 9th. 

The first and second contacts were observed, the 
planet being oharply caught at the posi tion angle pre· 
d icted by Mr. Schaeberle : 

lst contact 1891. May 9. 3 h. 46 m. 32'7 s., Mt. Hami ltou, M. T. 
2d contact 1891, May 9, 3 h. 51 m. 19'9 s., Mt. Hamilton, M. T. 

I also made forty-six filar micrometer measures for 
the polar and equatorial diam eters of Mercury , and 
eleven measures of the position of the planet o n  the 
sun's disk. 

No trace of Mercury could be seen before first con­
tact, though it was carefully looked for, nor was that 
portion off the sun visible between first and second 
contacts. No bri ght spot was seen on the planet, nor 
any atmospheric ring-such as was seen about Venus 
at  the transit of December 6, 1882. A careful examina­
tion of the sun's disk showed nothing that could be 
taken for a satellite. 

Some excellent photographs of the transit were m ade 
by Mr. Burnham with the 12 inch between the micro­
meter measures. 

As a matter of popular interest, I would say that a 
preliminary red uction of the measures for the planet's 
diameter gives 2,960 m iles for that value, w hich m ust 
be taken as altogether provisional , until  the measu res 
are thoroughly reduced. The measures do not indicate 
any polar compression. 

NOTE.-The times of contact expressed in standard 
Pacific time (8 h. slow of Greenwich) would be 

1st contact, 3 h. 53 m. 7'0 s. 
2d contact. 3 h. 57 m. 54'2 s. 

• • • •  

MR. CHARLES H CRAMP i s  authority for the state­
ment that it is entirely out of the question for an 
American shipbui lder to duplicate exactly a Brit,ish 
ship or to follow out British specifications and plaus, 
because American vessels are in advance, and there is 
no comparison when the outfit of  the vessel is  consid­
ered. Another point he m akes is the fact that when 
foreign shipbuilders are asked to duplicate an Ameri­
can ship, or build en t irely on American plans or meth. 
ods, they always ask as much as American builders. 
This has been confirmed by evidence furnished by Mr. 
Cramp, and the whole summing up means that a con­
tract for an inferior vessel will not be undertaken here 
on competit.ive terms, but that our shipb uilders stand 
ready to duplicate first-class steamers at the same cost 
of construction as abroad.-Marine JouTnal. 
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JULY I I , 1891 .] J'citutifi c �tutricau. 
®01:'1:'eepon1lence. 

To the Editor of the Scientific Ame1'ican : 

THE ROLLING WHEEL. 

An Intermittent Jet. In Popular Science News of November, 1890, in 

To the Editor of the /Scientific American : answering the question, . .  Does the top of a roIling 

AR you seem never to tire of hearing suggestions on wheel move faster than the bottom ? "  the editor says : 

jet propulsion, and as I hav e  not seen one yet that " The top of a carriage wheel moves faster, with refer­

might be patented as having an alternating current ence to the observer, than the bottom, because, in ad­

novelty, please permit me to offer the suggestion,  that dition to its movement of rotation, it has the direct 

possibly the thrusts from a jet pipe intermittently forward movement of the carriage as a whole. The 

worked might produce greater propulsion reRults than bottom of the wheel moves in an opposite direction to 

the constant jet, which tends more to bore a hole i n  that o f  t h e  wheel itself, and, a s  t h e  t w o  motions par­

the resisting element, which also fol lows in ,  to aid this tially neutralize each other, the bottom part appears 

effect. W. H. W ETHERILL. to move past the observer more slowly than the top." 

Philadelphia, Pa. , .June 15, 1891. " Faster," in the sense in which it is here used, im-

• . , .  plies that the bottom of the wheel moves, but not so 
Natural Gas at Stockton, Cal. fast as the top. 

To the Editor of the Scientific American : There is no point in a rolling wheel which moves in  

It  is  now some twenty-five or  more years since I an opposite direction to  that of the  wheel itself. The 

wrote YOIl a short letter describing the artesian well in top of a rolling wheel moves twice as fast as the center, 

the court house yard of this city. I mentioned the ' while the bottom of the wheel is as stationary and mo­

fact, and fact it was, that there came to the surface a tionless as is the cornerstone of Bunker Hill monu­

q uantity of gas-sufficient to ignite and burn, showing ment. 

quite a flame. You very kindly pu blished my letter, o 
or rather a portion 01' it, cutting out the portion that 
referred to the natural gas. I now write for the pur­
pose of informing you that my residence was lighted 
last evening for the first time with natural gas. W e  
have no less than six wells i n  successful operation, fur­
nishing gas for mechanical purposes, for cooking, heat­
ing and illumination. 

The Crown mills are lighted with natural gas, and 
during the day time the gas is turned under the boilers 
for fuel. The new court house is lighted wholly, and 
heated, when heating is required, by natural gas fur­
nished from a well bored for the purpose. Many of 
our business houses are lighted by natural gas, also a 
great many residences. 

There are several wells now being bored, some of 
them indicatin g  an abundance of gas. We do not get 
dry gas thus far. 

I write this merely to correct an erroneous impression 
that you formed regarding the letter written a quarter 
of a century ago. You thought I told a California 
whopper, and i t  has troubled me for twenty-five years. 
Now I can vindicate my character. H. S. SARGENT. 

Stockton, Cal. , .June 13, 1891. 
. . . , .  

Castronoltraphy. 

To the Edito1' of the Scientific A merican .-
In the SCIENTIFIC AMERICAN of May 16, there ap­

peared an article headed " Castrography," credited 
to La Nature. Allow me, in j ustice to myself, to con­
tradict the following statement given in that article : 
. .  It was devised by Mr_ Mills, an American. "  I claim 
this to be false. From one end of the United States 
to the other, from England to Australia, and over the 
Continent., as well as Canada, I have exhibited myself 
,/lS .. The Knife Artist " for the last twenty years. My 
name is everywhere known iu connection with this 
work. I first i ntroduced the idea in the United States 
quite by accident, while cutting a thick piece of card 
board. My knife slipped and made a long shaded gash 
on the surface. I mechanical ly looked at it, and no­
ticed the shade. An idea struck me. It was this : i f  a 
knife makes such a pretty shade with a stroke, why 
not com bine many strokes of like nature into a design ? 
I first executed a few pen and ink sketches, such as 
shaded birds in ornamental penmanship, and cut them 
with a knife. I gradually noticed that I could use the 
pen knife fully as well on the card as the pen, and 
practiced this new idea thoroughly ; and to-day I 
stand the originator of the art of " Castronography "  
(not Castrography). I am not only the originator, but 
I frankly confess to being the " king " of all my hni­
tators ; for such are all that do this kind of work, as 
many a citizen in the United States can testify. I have 
been well known for years at every noted watering 
place. I am out of the business now, as the idea ceased 
to be a novelty. I invariably left my tracks behind in 
the shape of an imitator. To make this statement 
good, I will offer Mr. Mills or any one else $100 i f  he 
can prove that he is the originator of the above art, 
and that I am not. Further, the specimens reprod uced 
are 'Very, 'Very poor in skill as well as in design. Mr. 
Ed itor, I would  not have written this letter for publi­
cation, but it is  a fact that many people get the credit 
in newspapers (through cheek and other means) for 
things they have no right to lay c laim to. There are 
hundreds of men doing this work in the world to-day, 
and to use the " Yankee "' phrase, it is getting to be a 
. .  chestnut,"  and well it should, for nine out of ten of 
the so-called . .  knife artists " make such a miserable 
botch of a beautiful art that the public cease to take 
the interest in it they once did, when I could get one 
dollar for a card with a design u pon it  cut with a knife. 
In conclusion, I will state that any ornamental pen­
man can do the same work with a knife as with a pen 
with a little practice, as it is only writing with an in­
strument without ink. Hoping you will give honor to 
another,American where honor is due. 

Toronto, May- 23, 1891. G. MILKMAN. 
[The above letter was accom panied by several fine 

�pecimens of the art.-ED. SCI. AM.] 

--��--------� 

.P! ..... ____ t-_p 

That the top of a roll ing wbeel moves twice as fast 
as the center may be easily demonstrated by taking a 
round block, such as merchants' ribbons are wound on, 
stick a pin in the center, on one end. Around this pin 
tie a thread loosely, so that the pin can revolve in the 
knot without winding the thread, then fasten the end 
of another thread to the circumference of the roller and 
wind this thread several times around the roller Let 
the upper thread lead off from 0 toward N, and let 
the center thread lead off from P toward F. Roll the 
wheel toward the right hand,  and you will discover 
that the upper thread " pays out " j ust twice as fast as 
does the center thread. 

Now, in the vertical line, C P O, the distance from 
C to 0 being twice as great as the d istance from C to 
P, if  the point 0 moves t wice as fast as the point P, it 
is  a simple mathematical proposition that the point C 
is without motion, being merely a center around which 
the line, C P O, revolves. 

In the case of a cogged wheel rolling on a cogged rai l, 
the space between two adjacent cogs in the rail being 
stationary, a cog in  the wheel, which fits that space, 
m ust necessarily remain stationary so long as it is in 
the stationary space. 

If we take a carriage wheel containing 14 spokes and 
remove the tire and felly and cause the wheel to roll 
at the rate of one revolution in 14 minutes, it must be 
plain that when spoke No. 1 comes in contact with the 
ground-i. e. , becomes the bottom of the wheel-the 
lower end of the spoke remains stationary, and is 
merely the point  on which the whole wheel rocks for 
the space of one minute, or until spoke No. 2 s trikes 
the ground. 

If there were 14 million spokes in the wheel, and if it 
made 14 million revolutions i n  a second, the lower end 
of each spoke would come to a full stop as it struck 
the ground ; but would tarry for the space of only 
1-196,000,000,000,000 of a second. 

Theoretically a circle i s  a polygon. The distance 
from any point  in the circumference of a circle to the 
very nearest n ext point must be something, though in 
fiuitesimally small . So long as any point  in the cir­
cumference of a rolling wheel is the bottom, it acts as a 
pivot, and is at a dead re8t u ntil the next point be­
comes the bottom, when the point that was the bot­
tom begins to rise. 

Inclosed is  a diagram showing the lines described by 
different points in a rolling wheel. 

A B represents the ground on which the wheel, 
C E O, rolls. 

The curve described by a point in the circumference 
of a rolling wheel is termed a cycloid, and its proper-
ties are discussed in the calculus. A . .J. KNISELY. 

• I . ,  • 

A Remedy against the Teredo. 

To the Editor of the Scientific American: 
• We have j ust read some articles in your paper on the 
loss on the Pacific coast from the destruction of lum­
ber by the teredo pest, a remedy for which we have 
l'iiscovered, and successfully tested, on the Pacific 
coast. For some years we have prepared a wood pre­
servative which bas prevented all wood treated with it 
from decayin g. In .June. 1888, we steeped a piece of 
wood in an extra solution of our preservative and sent 
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it to H. Abbott, Esq. ,  General Superintendent of the 
Canadian Pacific Railway, at Vancouver, B.  C., asking 
him to have it tested in the worst place for the teredo 
on the coast, attaching to it a like piece of wood 
unpreserved. Mr. Abbott writes me that in twelve 
months the piece of wood not preserved was completely 
riddled by teredoes ; our treated piece was untouched 
by them. He continued the test, and after an expos­
ure to their attacks for two years the teredoeR made no 
impression on it. He recommended its use to the com­
pan y, for whom we have recently filled a large order 
and sent to Vancouyer. It is not costly, and can be 
prepared wherever needed, in any quantity, and so 
strong that the teredo or any other animal or insect 
will not touch it. Before preparing this remedy we 
studied the habits of the teredo, and find that we have 
succeeded in providing against so destructive a pest. 
The cost of preserving ordinary lumber by our process 
is  from $2 to $3 per 1,000 feet B. Mo Teredo proof for 
wharf piles would of course be higher. It is as sani­
tary as concrete, not easily ignited, and not dangerou!! 
to manufacture or use. 

THE FINCH WOOD PRESERVATIVE COMPANY. 
Toronto, Canada, .J une 9, 1891. 

.. . . , . 
Gro_'h ot Hair after Death. 

'1'0 the Editor of the Scientific American : 
An unusual event was chronicled in the SCIENTIFIC 

AMERICAN of .June 13, that of a man adding a full 
hirsute appendage to his face after death. The SCIEN­
TIFIC AMERICAN spoke as follows : 

" The body of E. M. Haskell, who has been dead for 
over twenty years, was recently removed from his 
grave at North field, Minn., it bei ng purposed to put 
the body in another lot. When the body was exposed 
it was found that he had a beard over twenty-three 
inches long. His wife said that before he died he had 
been shaven, and all his hair must have grown after 
burial. " 

This is substantially the report that was telegraphed 
from Northfield to the Ohicago Tribune and other 
leading papers over the United States, no detai ls hav­
ing yet been p ublished of this most remarkable occur­
rence. 

There are perhaps two or three well authenticated 
precedents of this phenomenal post mortem happen­
ing, but it is  probable that none has borne the un­
flinching scrutiny to which this case has been sub­
jected. Savants and press representatives, idlers and 
people filled with morbid curiosity, have thronged the 
city, and well nigh h arassed the life out of the rela­
tives of the deceased. The writer was one of the first 
on the field,  and on that account was given more com­
plete i nformation than has yet been made public. 

E .  M. Haskell died on the 13th day of November, 
1868, aged forty-one yearso For the last ten years of 
his life he had worn only a m ustache, which was un­
usually heavy. The disease that caused his d eath was 
pronounced brain fever by the attending ph ysicians, 
and he died after an illness lasting barely two days. 
He was a short, dark-hued man, of grel:.t vitality. 
He was buried in a stone vault placed about seven 
feet beneath the surface of the ground, and enjoyed 
an unbroken repose until the 7th day of .June, this 
year, when, the tombstone crumbling, and the ground 
beginning to  become uneven, his  wife, an old but  sti l l  
healthy lady, decirled to remove the body to a new lot 
which she had recently purchased. 

Accordingly two men were instructed to effect the re­
moval. and the corpse would probably never have been 
seen, and an interesting natural phenomenon thus 
be lost to the world, had not one of the straps used to 
raise the body out of the vault broken when the coffin 
was near the top, and thus precipitated it  to the hard 
stone bottom of the grave. The result of this shock 
was that the lid of the coffin, which had rotted con­
siderably, became removed, and the face of the corpse 
thus exposed. 

One of the men, who had been in the employ of Has­
kell at the time of his  death. stinted back in surprise, 
and exclai med, .. That ain't hiln ! "  On being ques­
tioned by his fellow laborer, he said that his old master 
had had no such long beard as .. that feller there. " 

He hurried to his  old mistress, and with some re­
luctance she was persuad ed to go and view the re­
mains. She also gave vent to an exdamation of Eour­
prise on seeing the long black beard and hair, nearly 
two feet in length, and at first emphatically denied 
that the body was that of her late h usband. But 
closer examination- brought facts to light that could 
not be mistaken, and the identity was firmly estab­
lished. 

The body had partially decomposed, but the face, 
though lean and almost entirely devoid of flesh, still 
retained its perfect covering of epidermis, and the 
beard as well as the hair was of a deep glossy black. 
The tomb had been cemented, both top and bottom, 
and air thus excl uded to a certain extent. 

Here is  a well verified case of the activity of certain 
functions of the body after apparent cessation of the 
life current. A. R. FEDERMANN. 

Northfield,  Minn. , .June, 1891. 
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A HYDROCARBON BURNER FOR STOVES, ETC. 

A simple and efficient burner which may be readily 
applied to various shapes of stoves, and is designed 
to furnish a great heat at small cost, is shown i n  
t h e  accompanying illustration. Bolted t o  a n d  extend­
ing entirely around the inner side of the stove casing 
is a narrow flanged ledge, upon which rests the stack, 
having a curved and forwardly projecting hinged back. 
Within the stack is an oil box, supported upon a 
transverse bar suspended by bolts from the ledge, the 
distance bet w('en the bar and ledge being adj ustable. 
The oil box has a central oil chamber in its upper face 
and vertical flanges around its edges, while a feed pipe 
extending through an opening in the front of the stove 
casing bends upwardly through an aperture in the 
base of the box, the upper end of the pipe having 
lateral perforations in a cham ber beneath the deflector, 
which fits closely between the flanges of the oil box. 
The deflector fits withi n  and is bolted to the flanges of 
the oil box, is open at both ends and on the front side, 
and is provided with bottom perforations to admit oil, 
while the lower part of the deflector is completely filled 
with a wick of closely coiled wire or similar indestruc­
tible material, the packin g  of the wire being designed 
to facilitate the passage of oil vapor upward through 
it. A stel\m pipe with perforations on its sides extends 
horizontal ly through the upper rear part of the 
deflector, j ust above the wick, and beneath the pipe is 
a dish-shaped steam pan, designed to throw th e steam 
to the front side of the burner, and catch any drops 
of water, which will be quickly turned into steam by 
the heat of the pan. Sufficient oi l  having been fed to 
flow upward into the wick, it is lighted and the steam 
turned on, after which the feed is regulated so that the 
oil will only pass a little above the bottom of the 
deflector, the oil being vaporized by the heat of the 
w ick, when the oil vapor and steam are combined in a 
gas which burns brightly, the flame issuing from 
beneath the

' 
front and ends of the top plate of the 

deflector. This improvement is designed to be readily 
fitted to any s tyle of stove casing, and, when located 
near a flue, chimney, or other air passage, is designed 
also to afford an excellent ventilator for living and 
cooking apartments. The parts liable to deterioration 
are b ut few, and can be readily replaced without the 
aid of a skilled workman. 

For further information relative to this invention, 
address the patentee, Mr. Charles E. Cookerly, or Mr. 
Grant Davidson, of Kansas City, Mo. 

• I I '  • 
THE SYSTEM OF MILITARY DOVECOTES IN EUROPE. 

In the organization of t,he system of military doye­
cotes, the locations of the stations are, almost all of 
them, decided upon in advance. It is a question, in 
fact, of connecting the fortresses of the frontier with 
each other and with a central station. There is gene­
rally no difficulty with fortresses that are almost al ways 
so near each other that ordinary pigeons can easily ef­
fect a pas8age from one to the other. The same is not 
the case with the central station, at least i n  great em­
pires, such as Russia, Germany, etc. In this case it is 
necessary to establish relay 
stations between the frontier 
and the center of the system. 

One has, in fact, to stand 
between two dangers, viz .. on 
the one hand, of having jour­
neys to be made that exceed 
the strength of the average of 
pigeons, and, on the other, of 
too greatly multiplying the 
stations and con8equently the 
loss of time that al ways occurs 
at the start, when the bird is 
taking its bearings, or on 
reaching horn e, when it is 
hesitating to enter its cote. 
The superiority of communi­
cations by pigeons over other 
methods of transmitting dis­
patches increases with the 
distance. Th us a direct train 
takes thi rteen hours to make 
the 300 miles that separate 
Paris frOID Lyons-a distance 
that can be traversed in  eight 
or nine hours by a pigeon. 

$titufifi c �tutri,au. 
So, in the details given further along as to the va­

rious systems, we shall Bee that, by way of exception, 
it has been possible to carry the distance bet ween two 
stations up tn 180, and even 240 miles. 

When station8 have to be established upon moun­
tains, it  is  necessary to install them, not upon the 
highest points, even though they would thus have the 
advantange of being discernible, but in the valleys 
and at the side of the roads, for it  is through the necks 
where these valleys and roads end that the pigeons 
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always endeavor to cross chains of mountains, pro­
vided the latter exceed the mean altitude of flight. 

In certain countries, the military pigeons are car­
ried away only at the beginning of spring, j ust as are 
the ordinary carriers, the sole objective of which is con­
tests in the races of autumn. This is an error, for, in 
t ime of war, it is necessary that the messengers of the 
fortresses shal l be habituated to brave inclement 
weather. The Societe Estafette Lyonnaise, this past 
winter (1 890-91), made an experiment in this direction. 
It lost 43 per cent of the pigeons, but the number of 
these that arrived permits of the hope that, with pro­
per precautions, this service will enter into practice. 
Further along, we shall see that what took place at 
the  time of the siege of Paris con firms this favorabl e  
opinion. 

In every station there must be as many dovecotes, 
or at least as many distinct parts of a dovecote, as 
there are corresponding stations, so that it shall be 
always the same pigeons that are carried away in the 
same direction. 

At the age of six months, these pigeons come to 
know their way so well that, for distances of 120 miles, 
there is, taking into consideration storms, the shot of 
hunters, and the claws of rapacious birds, one chance 
in three that they will reach their destination. In 

depend upon six months' old pigeons, whose strength 
and rearing are generally inadequate, but it will be 
necessary to have recourse then to pigeons of one, two, 
three, and even four years, when the journey to be ac­
complished reaches 240 miles. It will be well at the 
same time to increase the number of carriers of the 
same dispatch. As a general thing, it  is necessary to 
employ one pigeon more for each extra 30 mi les, so 
that, for example, for 150 miles we would let loose 5 
pigeons of from 1 to 2 years ; for 180 miles, 6 pigeons of 
from 2 to 3 years ; for 210 miles, 7 pigeons of from 3 to 
4 years ; and for 240 miles, 8 pigeons of from 3 to 4 
years. 

These figures are only approximate, for the value of 
a pigeon does not always depend upon its age. One 
that i s  excellent for service in rainy w('ather may be 
worth nothing in  a wind, and vice versa. It  is, there­
fore, of prime necessity that the keepers of military 
dovecotes shall make it a point to know personall y  all 
t.he birds in their charge, and to take note of their. ap­
titude. 

The installation of military dovecotes is about the 
same throughout Europe. Sometimes they are estab­
lished in isolated pavilions and sometimes in the upper 
stories of magazines or barracks. 

The cut represents the military dovecote of Grenoble 
that I have had installed in the upper story of a tower 
of the ancient wall built in 1401. Attention should be 
especial ly directed to the safety of the birds, which 
should be carefully protected against the attack of 
cats, rats, or other carnivorous animals. 

Each dovecote should be provided with several 
compartments. First, there is the apartment for 
paired pigeons, in which the birds generally remain 
when they re-enter the cote. Each pair has its own 
cage, the height and length of which is twenty inches, 
while the w idth is from twenty-four to twenty-eigh t 
inches. Two plaster nests are placed in each cage, one 
of which will serve for the young, while the other will 
contai n the eggs. 

Just alongside there should be a second apartment, 
fitted, or not, with cages_ The pigeons are confined in 
this  in the month of October, the epoch at which the 
males should be separated from the females. A 
little further along is the infirmary, into which all 
sick pigeons are put, so that they may not communi­
cate the disease with which they are afflicted to the 
other birds. 

Final ly, the entrance cage completes the installation 
of every dovecote. Generally, this  cage is placed at 
the window of the apartment for paired birds and 
communicates therewith. Little swinging wickets al­
low the birds to go in and out. A bar put in place by 
the keeper prevents the wickets from moving in both 
directions at certain moments, and then permits the 
bird!! only to enter the cote. 

In order to give the pigeons more air, and, at the 
same time, to allow the keepers to seize them easily, 
rooms are selected that have a sufficiently high ceiling, 
and in these are established, at a height of six feet, a 
second and open ceiling of laths, which prevents the 

birds from flying out of reach 
of the hand. 

Clay and bits of wood are 
placed within reach of the 
pigeons in order to permit 
them to build their nests. In 
the interior of the cote there 
are wooden trays for seeds, 
and leaden troughs, or small 
apparatus of special form, for 
water. The food consists of 
vetches, beans, and Indian 
corn. Cereals, hempseed, and 
a little salt may also be given. 
The birds complete their or­
dinary fare by swallowing 
grains of sand or small peb­
bles_ 

Three meals a day are Eerved 
to them in summer-one at 
5 o'clock in the morning, one 
at noon, and one a t  6 o'clock 
in the evening. In winter 
they are fed but twice a day 
-at noon and at 5 o'clock. 
It costs from 25 to 30 cents 
per month to keep each pi­
geon. 

lt is generally admitted 
that it is possible.  almost to 
a certainty, to make an ordi­
nary pigeon (such as those 
with which the mil itary cotes 
are stocked), provided that it 

ENTRANCE CAGE OF A FRENCH MILITARY DOVECOTE. 

Thus treated, the b i r d s 
reach their complete develop­
ment in three years, and are 
capable of performing good 

has been carried away, accomplish a journey of from 
30 to :)0 miles in a single stage, and that, too, in a space 
of time varying from one hour to four hours. The na­
ture of the country has a great influence upon the facili­
ties:of the trip, not only on account of the obstacles pre­
sented by chains of mountains, but also by the delays 
and dangers that pursuit by birds of prey cause the 
messengers to undergo. A journey of 180 miles over a 
level country will be more easily made than one of 60 
over a hilly one; 

order to be sure that a dispatch will be transmitted, it service as messengers until the age of fifteen or 
will suffice. then, 1;0 confide it to three messengers, or sixteen years. They have been known to attain a 
to four at the most, during unfavorable winds or longevity of twenty years, but it is between the 
weather. From this it results that if we wish to be ages of two and six years that they display all 1lheir 
able to send a message every day during an investment qualities. 
of six months or 180 days, it will be necessary to have For carrying the pigeons away from the military 
an effective force of 180.by 4, or 720 pigeons for each 

I 
dovecotes, it is well, the first year, to adopt the follow­

station with which it is desired to communicate, the ing rule : 
distance of such stations being less than 120 m iles. If The distance of a letting loose of the birds will be 
the distance is great6l' than this, we can no longer obtained by adding to the distance of the preceding 
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one a balf of such distance, being expressed by the 
formula Dn -1 Dn = Dn - 1 + --

2 

Thus the first. turning loose being say 10 miles, the 
second will be 10 + 5 = 15 miles, the third will  be 15 + 
7Yz, and so on up to 120 or 180 miles, that is to say, u p  
to the distance that t h e  messengers are never t o  ex­
ceed. 

As soon as a mobilization of the army bas been de­
creed, there will  be taken from each cote all the pigeons 
that are carried in the direction of the n eighborin g  
pla ces, and these will b e  conveyed respectively t o  such 
places along with the men who are accustomed to care 
for them, and who must remain tbere until the cessa­
tion of hostilities. 

All these permutations must be effected on the same 
day, so that every lot of pigeons shall find the place 
free on arriving. 

In a succeeding article I shall give a few as complete 
details as possible as to the systems of military dove­
cotes of tbe princi pal powers of Europe. 

Such data, however, will be merely approximate, 

$titufifi c �mtrt'lu. 
pressure. The operating valves of the air pressure 
pipes are opened and shut by the agency of an elec­
tric current. The rails  are used as part of tbe circuit!! 
for the cnrrent. To them the wires are connected by 
pins driven into boles drilled in the web of the rail .  
This method of connection is shown in one of the 
cuts. Where the rails abut, if  they are to be con­
nected electrically, a short piece of copper wire is car­
ried across the joint and connected in like ma�ner by 
two pins, . on e  driven into a hole in the web of each 
rail .  

Each block bas to be insulated from its neighbor. In 
order to secure this, compressed layers of paper are 
inserted betwp.en the ends of the rails, as shown in the 
cut_ 

The electric batteries are established in little cisterns 
or wells, underground, along tbe sidp. of the road. The 
gravity battery is used, and as it i s  on closed circuit 
much of the time, it is main tained in good condition. 
O ver each well is the relay pole, whence wires run  to 
the semaphore poles. The relays, battery and well, 
and a relay pole are also "hown. Tbe wel l  is large 
enough to give ample room for an operative to clean, 
refill, or charge the batteries as required. 
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respectively. As the train leaves the block, the dis­
tant caution signal circuit ceases to be short-circuited, 
the air valve is shifted, and the signal is forced by 
pneumatic pressure into safety again. The danger sig­
nal immediately back of the block it is leaving is af­
fected in l ike ma.nner, and the two semaphores next in 
advance drop into the position of warning. 

The great point about the system is that the work of 
the whole apparatus is holding the signals at safety. 
If anything happens to break a connection, if the air 
pipes leak or are fract.ured, or if any interference is 
suffered so that the apparatus ceases to act, every sig­
nal falls at once into " caution" and " danger." lit  is in 
this  respect that the perfection of the system appears in  
the  strongest light. An accident, which makes it  inop­
erative at once, signals a full stoppage to every train 
upon tbe road. 

The Steel SteaJller ROJllan. 

The steel steamer Roman, built to tbe order of the 
Menominee Transit  Co. by the Globe Iron Works Co. , 
Cleveland, 0. , was lately launched from the yards of 
her builders. 

The Roman is th e last of a fleet of six high classed, 

PNEUMATIC SIGNALING ON THE CENTRAL RAILROAD OF NEW JERSEY. 

sin ce it is for the interest of every state not to allow its 
neighbors to become too accurately informed as to 
what is  goi ng on within its borders, and not to divulge 
its processes.-Lt. Col. De Rochas, in La lVature. 

• · e ·  • 
PNEUMATIC SIGNALING UPON THE CENTRAL 

RAILROAD OF NEW JERSEY. 

The Westinghouse automatic signal ing system, now 
in daily operation upon the Central Railroad of New 
Jersey, has already been described in our columns. We 
ill ustrate in the present issue some further features of 
its operation, touch ing  more especiall y upon the de­
tai l s  of its electric and pneu m atic conn eetions. 

The line of road operated by i t  is d ivided into blocks. 
From motives of safety t hese blocks should be as long 
as possible, but i n  the presen t  case the n u mber of 
trains which pass over the road necessitate short block­
mg, each block being from 1 ,000 to 2,500 feet long. 
Two semaphore signals are used at the beginning of 
each block. One indicates " caution " when the next 
block but one h as a train upon it ; the next indicates 
" danger " when the next block has a trai n upon i t  .. 
The semaphore indicating danger is termed the  
" home " signal, the other the " distant "  signal. The 
upper one is the home signal, the lower is the distant 
on6. 

The system in general terms operates by pneumatic 

A semaphore pol e  is  placed near the beginning of 
each block. It carries two semaphores. Each is raised 
to " danger " or " caution " by a counterweight. A 
pneumatic cylinder and piston is connected to the arm 
of the counterweight in  such a way that as lon g as the 
air pressure is maintained the signal remains at safety. 
The air pressure is turned on by an electrically con­
trolled valve, which, with its solenoid and armature, is 
seen in the cut immediately above the piston. Hence 
for air pressure to act upon the piston the solenoid 
m ust bA excited. To secure quick action of the pneu­
matic cylinders, air reservoirs are establ ished at inter­
vals al ong the track. These obviate the necessity of 
air passi ng through long l ines of pi pe, with attendant 
friction and " wire drawing. " Thus prompt action is 
secured. 

The trains by bridging the tracks operate the elec­
tric circuits. As long as everything is intact and the 
tracks are empty the solenoids are excited, their arma­
tures are depressed, and the air valves are open. The 
air depresses the piston and forces the semaphores into 
the safety position. If  an engine or train enters upon 
a block it short-circuits the solenoids, affecting the 
danger signal for its own and the cautIon signal for the 
block behind it. The air valves move and the air es­
capes from the pneumatic cylinders, and the sema­
phores drop into " cautiou" and " danger "  positions 

full  powered steel steamers built by the ., Globe " for 
the same owners, and n amed respectively the Norman, 
Saxon, German , Briton, Grecian, and Roman.  

The d imensions of the Roman are as  follows : 312 feet 
6 inches over all ; 296 feet 6 inches keel ; 40 feet beam 
and 24 feet 6 i nches m oulded depth. Engines, triple 
expansion, with cylinders 24, 38, and 61 by 42 i nch 
stroke ; two Scotch type boilers 12 feet 6 inches in dia­
meter by 14 feet in length, for a working pressure of 
160 pounds ; her propeller wheel is 14 feet in diameter, 
with a lead of 17 feet. She is esti mated to carry 3, 000 
tons on a 15 foot 6 inch draught.  Her coefficient of 
fi neness is 0 '81, which proves that her machinery is 
very superior to obtain the maximum speed which she 
is guaranteed for. It is estimated that she wi l l  con­
sume 1 '70 pounds of coal, developing an I. H. P. of 
1, 870. She has four water t ight compartments, includ­
ing the collision bulkheads ; her u pper deck is of steel, 
lap-plated with th wartship seams and double riveted 
butt straps of three-eighths steel ; her stringer plates 
are also double strapped and triple riveted ; main deck 
of four inch pine. 

.. . . , .  
THE law of the United States is that bridges over 

n avigable streams must be built under the sanction 
of the War Department. The law is to be more vigor­
ously enforced than formerly. 
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The Sandstone Industry. 

Mr. Robert P. Porter, Superintendent of Censu!!, re­
ports that census Bulletin 73, in relation to the sand­
stone industry, was prepared by Dr. Wil liam C. Day, 
special agent, under the su pervision of Dr. David T. 
Day, special agent in charge of the division of mines 
and mining of the Census Office. 

The amount of sandstone produced in the United 
States in  1 889 was 71,571,054 cubic feet, valued at 
$10, 816, 057, while for 1880 the value was only $4, 780, 391, 
an h�crease during the decade of $6, 035, 666, or 126 ·26 
per cent. There were 16, 925 workmen e m ployed, to 
w hom were paid in wages $6,257, 580. The total ex­
pense of prod \lcing sandstone in 1889 was $8. 130, 295, 
and the total capital invested $17. 776,467, of which 
$ 1 1 . 501, 100 was invested in  land. 

The name " sandstone " is appl ied to stone which has 
been formed by sedimentary deposit from water of 
granules which have resu lted from the disintegration 
of older rocks by various kinds of dynamic action. 
weathering. and erosion. Naturally, therefore, grains 
of q uartz. the hardest essential component of the older 
rocks, are vastly more abundant in sandstone than all 
other minerals ; indeed, most sandstones are almost 
entirely made up of particles of quartz. Other 
minerals, however, occur. Various varieties of feld­
spa r and mica are frequently found, while small 
amounts of still other m inerals are occasionally ob­
served, but there is  by no m eans the Variety which 
characterizes the constitution of granitic and volcanic 
rocks. 

The size of the granules composing sandstone is quite 
variable, giving rise to the distinction between the fine 
and coarse grained varieties. 

The granu l es constituting sandstone are usually held 
together by some cementing material, and the nature 
of the latter is an all-important consideration bearing 
u pon the strength. durability, and beauty of the stone. 
and, consequently, u pon its value as a structural 
material. . Some sandstones are apparently without 
this cementing or binding material, and are particularly 
desirable as abrasive material, although they may also 
form good building stone. 

Lithological ly considerp.d. the different kinds of 
sandstone are clastled with reference to the cementing 
material rather than to the mineralogical nature of 
the component granules. Argillaceous sandstone is 
one in w hich the cementing material is clay, and i n  
cases where the clay has not been subjected t o  meta­
morphic action, such stone is subject to disintegration 
under the influences of weather. 

In calcareous sandstone the cementing material i s  
calcium carbonate, and when the latter is presen t  i n  
great excess, t h e  stone i s  called si l iceous l ime8tone. 
Li mestone being read i ly acted upon by acids, disinte­
gration may easily result from atmospheric agencies. 

Ferrugi nous sandstone is one in which the cementing 
material consists of oxides oC iron,  which determine 
the color of the stone when it is pink,  red, brown, or 
shades intermediate between those named. 

$tttutifi t �mtri tJu. 
stone are now made from Colorado to remote parts of 
the United States, and the business is i n a most flourish­
ing condition. Another notable change is. the appear­
ance of California as a productive State. holding elev­
enth place. 

OUTPUT OF SANDSTONE IN 1889. 

1. Ohio • • . • . . . • • . . . . . $3,046.656 20. Utah • • • • . • . • • . . .  

2. Pennsylvania . . . • • .  1 .609,159 21. Indiana . . . . • • • • •  

3. Colorado . • . • • . . . . • l,2"Z4.098 �. Alabama . . • . . . • •  

4. CoilOecticu t . . • • • • . 920,061 23. Montana . • • • • • . .  

5. New york . . . .  . .  702.419 24. Arkansas • • • • • • • 

6. Mas.achusetts . . . . .  649,097 25. TIl inois . . . . • • • . . .  

7. New Jersey . . . . . . .  597.309 26. Wyoming . . . . . . •  

8 .  1II ichigan . . .  • • . . . . .  246.570 1 27. Texas . . . . . . . . . . 

9. New Mexico . . . .  . .  186.804 28. North Carolina • .  

10. Wisconsin . . . . . . . . .  183,958 29. Virglllia. . . .  . . 

11. California. . . . . , .  175,598 30. Maryland . . . .  . 

12. Missouri . . . .  . • • • • .  155.557 31. Arizona • • • • • 

13. Kansas . . . .  . . . . . . .  . 149,289 32. Oregon . . • . • • • . • • 

14. West Virginia. . . .  140.687 33. New Hampshire. 
15. Minnesota . . . . . . . .  131.979 34. Tennessee . . .  . .  
16. Kentucky . . . . . . . . .  117.940 35. Idaho • . • . . . . . • 

17. South Dakota . . . . .  93.570 Other State • . . . .  
18. Iowa . . . . . . . .  . . . . . •  80,251 

$48,306 
43,983 
43.965 
31,648 
25.07-1 
17.896 
16.760 
14,651 
12.000 
11,500 
10.605 

9,146 
8.424 
3.750 
2,722 
2,400 

26,199 

19. WA.hington . .  . . • . .  75,936 Total value . • .  $10.816.057 

The general purposes to which sandstone is applied 
are as follows : 

FOUNDATIONS, SUPE RSTRUCTURES, AND TRIMMINGS. 

Solid fronts. 
Foundations. 
Cellar wal l •• 

Underpinning. 
Steps. 
Bu ttressee. 
Window .iIIs. 
Lintel •• 

Kiln stone. 
Capping. 
Beltiug or belt conrses. 
Rubble. 
Ashlar. 
Forts. 
DImension. 
Sills. 

STREET WORK. 
Paving blocks. 
Curbing. 
Flagging. 

{ MaCSdsm. 
Road making: Telford. 

Concrete. 
Basin heAds or 

covers. 
catch basin Sledged stone. 

Cru.bed stone. 
Stepping "tones. 

ABRASIVE PURPOSES. 

Grindstones. 
Whetstones. I Shoe rubbers. 

Oilstones. 
BRIDGE. DAM, AND RAILROAD WORK. 

Bridges. 
Cul"ert •• 

Aqueducts. 
Earn •. 
Whnrf stone. 
Breakwater. 
Jetties. 
Piere. 
Buttresses. 

Capstone. 
Rails. 
Ballast. 
Approache •• 

Towers. 
Bank stone. 
Parapets. 
Docks. 
Bridge covering. 

MISCELLANEOUS. 
Gront. 
Hitching POlIte. 
Fence wall .  
Sand for glas •• 

Sand for plaster and cement. 
Furnace bearth •• 
Linmg for blast furnaces. 
Roll lllg mill furnaces. 
Adamantine plaster. 
MilI.tone •• 

Cemetery work. 
Watering troughs. 
Fluxing. 
Gamster. 
Fire brick, silica brick. 
Lining for steel converter •. 
Glass furnaces. 
Core sand for foundries. 
Random stock. 

METHODS OF QUARRYING. 

The work of quarrying sandstone is greatly facili­
tated by the ease with w hich parallel top and bottom 
beds may be obtained� In most cases good natural 
beds or partings parallel to the stratifications may be 
taken advantage of by the quarryman, and the rock is 
said to be thick-bedded or thin-bedded owing to the 
thickness of these sheets. The beds in the majority of 
quarries are horizontal or nearly so, and the object 
desired is to cut or break the sheets into rectangUlar 
blocks through to the bedding planes below. Much of 
th is  work was formerly accomplished by gunpowder 
used in the ordinary way or by heavy charges of 
powder contained in tin canisters and exploded in 
specially large d rill holes. These processes have been. 
supplanted in the larger quarries by the Knox patent 
system of blasting rock and by the more extended use 
of steam channeling machines, such as are used in 
quarrying marble. The Knox system is particularly 
efficacious in thick-bedded sandstone, and the chan­
nelers are specially serviceable where the sheets are 
thinner. Vertical joints in the rock are a great aid in 
quarrying, and where they are numerous channelers 
are not required, and but little powder is necessary in 
loosening the blocks. 

In some quarries the Knox system is used also in 
blocking up or subdividing the rock after the initial 
cuts have been made. O rdinari ly, however, the plug 
and feather method is used, or i n  a rather soft variety, 
like the Connecticut brownstone, grooves are cut with 
pickaxes and the stone is broken by driving iron 
wedges into the grooves thus formed. 

.. I e  • •  

Dyeing Recipes. 

Black on 100 lb. Cotton Knit Cloth.-First, run cloth 
for one hou r at boil through a bath of 20 lb. logwood 
extract, 1 lb. soda ash. Second, run for one-half bour 
through a cold bath of 4 lb. blue vitriol. Third, run 
for one-half hour through a cold bath of 2 lb.  bichro­
mate of potash. Wash and extract. Repeat through 
the spent baths of logwood extract and bille v itriol, 
and sadden with 2 lb. copperas. This is a very hand­
some black on cotton Jersey cloth, and the recipe 
given above will no doubt engage the attention of 
m any d yers. Great care must be exercised in dyeing 
black on this class of goods, in order to obtain perfect 
evenness, and, although this process is long, requiring 
six operations, evenness as wel l as fastness of color is 
secured. 

Bluish Magenta on 100 lb. Wool Yarn.-Make up dye 
kettle containing 8 oz. acid magenta, 2 oz. nigrosine, 3 
lb. oil of vitriol, 10 lb. Glauber's salt. Enter yarn at 
140° F. , bring to boiling point while turning. and turn 
to shade at that heat. The dyer who needs rich pur­
plish reds finds in this recipe and sample an easy and 
quick method of obtaining them by using acid magenta 
in combination with nigrosine, either in larger porpor­
tions to make bluer or heavier effects, or decreasing it 
for redder and lighter shades.-Journal of Fab1·ics. 

The following is a list of prominent structures built of sandstone in some of the principal cities of the 
United States : 

S i l iceous sandstone is that in which the cementing 
material is silica. so that the rock consists of almost 
pure silica. Such stone is usually hard, durable, 
capable of withstanding great· crushing strength, and 
is not subJ'ect to alterat.ion in color, and as a conse- I II Locality. Name of structn re and date of erect ion. I

,
com mercial name of stone. 

quence of its extreme hardness it is naturally difficult 
Locality of qnarry. 

to work. This kind grades into quartzite, w hich has 
- - - ---------.- - ----

1 -------------
been hardened by heat and pressure. Albany, New york . . . . • . . . . . .  All Saints' Cathedral .  . . . . . . . . . . . . • . . . . • • • • . . . • Potsdam sandstone . . . • • • • •  [ Potsdam. New York. 

Cathedral of the immacnlate Conception. 1852. Brownstone • • • • . . • • • . . . • • • .  i Portland, Connecticut. 
Freest(lne is a name of popular origin, and is applied First Presbyterian C h u rch.  1884 . . . .  . . . .  . . . • . . .  . . . .  . . . . • • • . . . . • • • • • . . . • • . .  I,East Longmeadow. Massachnsetts. 

t h d t k 11 . 

d' t' Th Al bany Academy, 1815 . . . . • . . . . . . . . . . . . . . . . . . . .  Nyack .andstone • . • • • • • • • •  � yack. New York. o suc san s ones as wor we In any Irec Ion. e Albuquerq ue. New Mexico . ; . . .  T�rritorlal Unh:er.lIy (wing) • . . . . . . . . . . . . . . • • • . . . . . • . • • • • • • • • • • • • • • • • • • • • • •  iRIO Puerco, �ew Mexico. ,) 
terms " arkose," " conglomerate," and « breccia " are Baltimore. Maryland . . • . . • . . . . •  First PresbyterIan Cbll rch . . . . . . .  . .  . • • . .  . • . • . .  . • • . • • . • . • • . • • • • • • . . .  New Brun.w lck. New Jer.ey. 

Monnt Vernon Methodist Episcopal Church . . . .  Berea .and"tone . . • • • • • • • • • •  Berea. Ohio. 
names which have special reference to the character of Bo.ton. Massachusetts . . . . . . . .  Second Unitarian Church . • . . . . . . . . . . . . . . . . . . .  Red sand.tone. • • • • • • • • . •  Newark. New Jersey. 
the granules present. Arkose is composed of the con- New Old South Church . . . . . . . . • . . . . . . . . • • • •  Pudd ing .tone . • • • • . • • • • • • • •  Roxbury, Ma •• achusett •• 

Tremont Street M ethodi.t Episcopal Church • • .  Pudding stone • • • • • • • • • • • • •  Boston, Mas.achusetts. 
stitllents of granitic rocks which have been disinte- Hotel Brunswick . . . . . • • • . . . . . . . . . . . . . . . • • • • • • • .  Buff Amherst sand.tone • • • • Amherst. Ohio. 
grated and reconsoll'dated 1· llto sandstone, and con-

Brooklyn, New york . . • . • . . . . S
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t ca emy 0 e.lgn . . . . . . . . . . . . . . . .  • • • • . • • • . • . .  rowns ne . . . . . . . . . . . . . . . .  , or an .. onneCl Icn .  
I t · ndst e I· n hi' h th Ie are Carson City Nevada . . . • . • •  Un ited States Mmt . . . . . . . . • • • • • . • • • • . • . • . • • . . . .  Sandstone 

. . . . . . . . . • • • • • • • .  : Canon Cl l.y. Nevada. g omera e IS a sa on w c e granu s . Chicago, nlinols . . . .  : : . : :  • . • • . .  Union League club house • • • . . . • . . • • . • • • • . • . . .  Brown sandstone . . . . . . • • . . •  I Springfield . Ma.sachu.etts. 
rounded pebbles instead o f  small grains. When these Pal mer· Hou.e . . . . . • . . . • . • . • • . . • . • . . . . . . . . . . . • .  Buff Amherst sandstone . • .  , Amherst, M as.achusetts. 

Public Li brary. . . . . .  . . • • . • . • •  . . . . . • . • . . .  . . . .  Berea sandstone • • • • • • • • • • • .  [ Berea, Ohio. . . 
fragments are angular instead of rounded, it is called Cincinnati Ohio . . . . . . . . • . • . . . .  

CIty H .. I1 . . . • . . . • . . . . . . . . . . . . . . . . • • • • • • • • • • • . . •  Brownstone . . . • . . • • . • • • • • .  1 1Iough ton. WIsconslD. 
b 

. Cleveland,'Ohio . . . . . . . .  . . . . . . . Garfield M' nument. Lake View cemetery • • . . • •  Berea sandstone . . . . • • • . . . • .  IBerea, Obio. recma. Colorado Springs Colorado . • . .  "'irst National Bank building . . . • • • • . . • . . . . • • .  Peacbblow sandstone, . • • • .  IPeaChblow, Colorado. 
The terms " quartzose, " " feldspathic," and " mica- Columbu., OhI o . :  • • • . . . . . . . . . . .  United Stutes post office and court hon.e • . • . . . .  Berea sandstone . • . . • • • • • • • .  Berea, Ohio. 

Denver. Colorado . . . . . . . . . • .  Arapahoe county court honse . . . . • • • . • . . • . . . . . . • • • • . . . • • • . • • • • . . . . . • • • • . . . . Canon Ci ty, Colorado. 
ceo us " sandstone refer to the presence of the minerals , ! Buff Amherst .andstone • • Amherst, Ohio. Tabor Grand Opera Hou.e. . . , . . • • • • • • . . • . . . . .  1 Manitou .andstone . • . • . •  Manitou. Colorado. impl ied by these names. Barclay block . . . .  . . . . . . . . . . . . . . . . . . . . . • • . .  Coal Creek .andstone . • . • . .  Icoal Creek. Colorado. 

The commercial names of sandstone are usually Dover, Delaware . . . . . . . . . . . . . . .  United States post office and court house . . • • • • .  Berea 8andstone . . . . . . • . . .  Berea. Ohio. 
found by reference to the places at w. hl'ch they are Grand Rapids. Michigan . . . • • . .  City Hal l . . . . . • . • . . . . • . . . • • . • . . • • • . • • . . . . . . . . BIn .. Amher.t sandstone· · · IAmher.,. 9hio• 

Indianapolis. Indiana . . . . . . . . • .  Hotel Demson . . . • . . . • • . . . • . . . • • . . . . . . . . . . • • . Berea .andstone . . . . • • . . • • . .  

IBerea. OhIO •
. 

quarried, as Portland brownstone, Berea grit, etc. Lansing, Michigau . . . . • . . . . . • • .  State Capitol . . . . . .  . . . . • . . . . . . . • • • . • • • • . . . .  Buff Amllerst Bandst.one . • . .  Amherst, OhIO. 
Leavenworth, Kansas . . . . . • . . . .  United States post office and court house • • . . • .  Blue Amherst sandstone . . • .  A mherst., Oh!o. 

The stone commerciall y  known as bluestone, in so Milwaukee. WiScoT'.in . . . . . . . . .  Chamber of Commerce buildmg . . . . . . . . . .  Blue Amherst sandstone . . • •  Ambersl , OblO •
. 

far as I· t COlues from certal' n  sectl'ons of the States o f  Minneapolis Minnesota . . • • • • . •  Westmin.ter Presbyterian Church, 1881 t o  1883. Brown .andstone . . • • . • • . •  Fond d ll Lac, Mmneaota. , 
United State. post office and court hunse . . • • • • •  Biue Amherst sand.tone • • .  Amhe,"! .• OhIO. 

New York, New Jersey, and Pennsylvania, is not in- Newark. New Jer.ey . . . . . . • • • • •  Old custom honse and post office. 1859 . . . . . . • • • • . . • • • • • • • • • . • • • • • • • • • • • • • •  Llt.tle Falls. New Jersey. 
New York City • • • • • • • • • • • • . • •  Columbia Col lege . . • • . . . . . . . . . • • . • • . . . . . . . . . • . .  Red .andstone • • • • • • . • • • • • • •  Potsdam. New York. 

cluded here. Trinity Ch u rch. 1846 . . . . . . • . . . . • . • . . • • • . • • . • • . . . . • • . . . • • • • . • • . • • • • . • • • • • • • Liu.)e Fans. New Jersey. 
The table following shows the relative standi n g  of United Bank bnilding . . . . . . . . . . . . . . • . . . . . • • • • • . • . • • • • • • • • • • • • • • • • • • . • • . • • • •  East Longmoadow, Mas.sachuBetts. 

Broadway Bank bui lding . . . . . . .  ' . . • . • . . • • • • • . • . . . • . • • • • • • • • • • • • • • • • • • • • • • • •  Portland, Connecticnt. 
productive States according to the last census ; while Collegiate Reformed Cburch. 1872 . • . . . • . . • • . . . . . • . • • • • • • • • • • • • • • • . . . . • • • •  Newark. New Jersey. 

Ful ton National Bank building . . . . . . . • . . • . . •  . . . • . . • . . . . . • • • • • • • • . . . • • • .  H ummelst.own, Penn.ylvania. 
eighteen States only were productive in 1880. the num- Dutch Reformed Church.  . . . . • • . .  . . • . . • . . .  Berea .andstone . . • • • • . • . . . •  Berea, Obio. 
ber has now reached forty. Ohio is first. Accord- College of Snrgeons . . . . . .. . . . . . . . . . . . . . . . . . . . .  Buff Amher.t .andstone . . . • Amberst. Ohio. 

Philadelphia, Pennsylvania • • • •  Saint Mark's Protestallt Epi.copal Cburch, 
ing to the eleventh census. Colorado holds third place, 1849. . . . . . . . . . .  . . • . . . . . . . . . . . . . . . • . . . . .  . . Brownstone • • • • • . • • • • . • • • • •  Portland, Connecticnt. 

h Id 
. 

h h 
Bank of North America, 1850 . . . .  . . . .  . . .  . . .  . . . .  Brownstone . . . • • • . . • . . • • . •  Portlalld, Connecticut. 

while ten years ago it e slXteent place among t e Yonng Men's Christian Association building, 
prod uctive States. The vast increase in the sandstone 1868 • • . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . • . .  Buff Amherst .andstone . . . .  Amberst, Ohio. 

Providence, Rhode Island . • . . .  New Cat.hollc Cathedral . . . . . . . . . . , • • • • . • . . . .  Brownstone • • • • • . . . • • • • • • . •  Portland. Connecticnt. 
production of this State, namel y, from $&, 000 to $1, 224, - Grace <'lhurch . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  Lltt.le Fall s,Jll ew Jersey. 
09· 8 

. 
d I I th t· f th U ·  Salt Lake C ity. Utah . . . . . . . . • . Mormon Ta bernacle (piers) • • . . . • • • • • • • . . . • . . . .  Red sandstone . . • . • . • • • . • • • •  Red Butte, u tab. . . , IS ue arge y to e opera Ions 0 e nlon San Francisco, California . . . . . . Bank of Cal ifornia. 1865 . . . . . .  , . . . . . . . • . . • . . . Blue •• ndstone . . . . • • • • • • • • •  Angel Island. CalifornIa. 

Pacific Railway Company. This  company is not only Santa Fe. Ne w Mexico . • . . . . . . •  Federal building . . . . . . . ' . . . . . . . . . . . . • . • • . . .  Cerrillos sandstone • • • • • . • Los Ce::::!lr.E. !'few Mexicoo 
Trenton. New Jerspy . . . . . . . . .  State Capitol . . .  . • . . . . . . . . . . . . . . . . . . • • • • .  . • • • • •  • • • • . . • .  . • • • • • • • • • • . •  Trenton . New Jer ... y. 

one of the most extensive producing concerns, but the Washington. District of Col nm- ::;mi th.onian Inst.i tntfon. 1847 to 1856 . • • • . . • . . • .  Seneca sandstone . • • . • . • • • •  Seneca Cre .. k, Ma�yland. 
f ' l ' t '  f h' t h· h th ff d t th I biRo United StAtes Capitol. old portion. l79!l . . . . . • .  . . . . • . • • . • • . •  • • • . • • • • • • • .  Aqma Creek, VlrglOia. aCI I les or s Ipmen w IC . ey a or 0 0  er arge ExecutIve Mansion (painted) . . . . . • . . . . . . . . . . . • . . • . . • . . . . . . . . . . • . . . . . . • . . .  Aqn!a Creek, Virg!n!a. 
producers aecount in a great measure for the striking TreAsury. old portlon, l836 to 1841 . . . . . • . . . . . . . • . . . . . . . . . . . . . . . . . . . . . . . . .  

I
Aqma Creek, Virglma. 

increase in production. Enormous IIhipments of sand-
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RESIliENCE ON RIVERSIDE PARK, NEW YORK. The Science oC Old Age. like Norway gives a very high general average of age, 

We show i n  the accompanying engraving the resi- The whole journey of life is best divided into three the climate of Western Italy seems most favorable to 
dence recently erected for M r. S. G. Bayne, at one stages-the period of ascent or youth (1-25) ; that of very advanced l i fe. As early as A.D. 76 we find that 
of the most picturesq ue points of the  Riverside drive. level ground or maturity (25-50) ; and that of descent in this district, in the emperor's census, 54 were return­
'fhis  building was erected from plans of the architect, or decline (50-75). Old age may set in anywhere along ed at 100, 57 at 110, 2 at 125, 4 at 130, and 3 at 140. In 
Mr. Frank Freeman. the last stage. - It must not, however, be supposed that Ireland, though the general average is  low, we get 

Its d imensions are : Front, 45 ft. ; side, 60 ft. exclusive the last stage necessarily ends at 75 ; for, of late years many instances of centenarians. A country life is con­
of piazza. Height of ceilings : Cel lar, 7 ft. ; hasement, 8 especially, in many cases the period of old age has not ducive to old age, while i t  i s  extremely rare to find 
ft. 6 in. ; first story, 11 ft_ ; second, 10 ft. ; th ird, 9 ft. Uu- begun until 80 years are pas t ,  life being prolonged over persons of 90 years and upward who have led seden tary 
derpinning and first story of New Jersey stone, called the cen tury ; while, on the other hand, all the signs of town lives. Longevity cannot be said, however, to be 
gray rock, tri mmed with Lake Superior red stone. 1 old age have been seen before 20 years have ' been dependent on any condition or vocation, but is fou lJd 
Second story is bui l t  of brick, m ade of special color, by reached. Out of every 1,000 people, nearly 100 reach i n  the most opposed circumstances. St. Anthony, who 
the Perth Amboy Terra Cotta Co. ,  who also made the 75, 38 reach 85, and 2 reach 95. The number of persons died at 105, ate a few ounces of bread soaked in water, 
terra cotta which enriches the window openings, cor- in proportion to the whole population that reach 70 in never washed or changed h is garments, and l i ved 
n ice, etc. Front entrance is flanked un either side with Norway is one-third, in England nearly one-fifth, in always alone in a desert. M. Ch evreul, the great 
c lustered columns, and is fitted up with broad, mas- France one-eighth, and in Ireland one eleventh. As French chemist, at nearly the same age, ate for break­
sive doors of quartered oak. Roof is covered with far as can be calculated, the average length of life, fast two eggs, some chicken pasty, and bad a pi n t  of 
Spanish tiles. One of th.e striking features of the ex- whicb is com puted i n -tbe seventeenth century to ave- cafe-au-lait daily ; for dinner, tapioca soup witb grated 
terior is  the " Romeo and Juliet " balcony at second rage only 13 years, is in tbe eighteenth increased to 20 cheese, a cutlet, a bunch of grapes, cheese, and tbree 
Htory, front. Tbe interior arrangemen ts, while rivaling and in  the nineteentb to 36. Men used to be considered glasses of water. No fisb and no wi ne. He was scrupu­
in magnificence the elaborate workmanship and com- old when they passed 50. j lOUSlY clean, and lived in or n ear Paris. S6me people 
position of the exterior, is carried o u t  in a style quite It is interesting to compare tbe age of man with that survive in spite of their babits. One old man of 97 all 
i n dependent of conventional ideas. The  1ll0�t striking of other parts of the organic kingdom. In tbe vege- his life dran k quantities of neat gin and smoked th e  
feature of t h e  inside stronge�t and rank-
i s  the staircase and est tobacco ; w b ile 
hall opening into a the Rev. W. Davis, 
suite of apartments, who died i n  1790 at 
a vista of which is 105, and wbo ougbt 
obtained immediate- to have known bet-
ly u p o  n entering. " tel', for the last 35 
T h e  first floor is years of his l i fe never 
handsomely trimmed took exercise, a n d  
with cherry, elabo- began the day on hot 
rately carved. The buttered rolls, and 
staircase is  a grand ended it with a sup-
one, with c a r  v e d per of hot roast meat, 
newels, and is lighted with plenty of wine. 
by a massive stained Spinsters w i l l  be 
glass window. Tbe pleased to know tbat 
first 1 a n d  i n g has single women live as 
Beats and fireplace. long as do married. 
Hall has a paneled Sex influences o l d  
wainscoting, finished age. In 1873, out of 
wit h a carved cap. 89 dying at or over 
Tbe ceilings in ball 100, only 10 w e l' e 
and l ibrary are h ea- males. This is due 
vily beamed and r ib- partly to less expos-
bed, forming deep ures to inj uries and 
panels, the centers of partly to greater te-
which a r e  covered nacity of l i fe. Gi rls 
with c a n  v a s  and die more slowly than 
painted i n  tapestry boys ; a n d  though 
effect. A nook wi th more boys than girls 
seats, separated by are born each year, 
columns and spindle tbis difference main-
work, and a large tains the balance. 
open fireplace wi th  We may notice one 
t i l  e d hearth and or two otber points 
carved mantels, are of  comparison be-
the featu res of par- tween the sexes, as 
lor. while the d in ing observed in s 0 m e 
room is finished i n  hundreds o f  recorded 
colonial s t y  1 e and cases lately collected . 
wainscoted i n  panels .  The average height 
Buffet a n d  mantel of an old man over 80 
h a v e colonial col­
umns running from 
floor to cei l i ng, w i t h  
carved capitals a n d  
numerous l ittle cabi­
nets w i t  h beaded 
glass doors, that add 
to the antique effect 
of this room. But- A RESIDENCE ON RIVERSIDE PARK, NEW YORK. 

i s  5 feet 6 inches , of 
an old woman 5 feet 
3 inches ; the p ulse 
rate in the man is 73, 
in the woman 78 ; the 
breatb rate in the 
man 18, in  the wo ­
man 22. The aver­
age nu mber of teeth 
in the men is 6, in  ler's pantry and rear 

hall t r im med and wainscotec. with antique oak, and 
are fitted up with d rawers, cupboards, bowl, and 
dumbwaiter to k i tchen, also a trunk elevator from 
cel lar to third floor. Second floor is trimmed with 
sycamore, finished in cherry. Batb rooms are paved 
and wai nscoted w itb Ital ian lIlarble, and are finisbed 
in a most expensive man ner. Th ird floor trimmed 
wit h  antique oak ; contains four bed rooms and bath. 
B i l l iard room is located in tower (fourth floor), and is 
fitted up i n  log cabin style, the walls  and cei l ing being 
covered with quartered oak. Basement, trimmed and 
wainscoted with antique oak, is provided with break· 
fast room, kitchen, laundry, pantries, servants' bed 
room, and bath, all furnisbed replete in al l their vari­
ous appointments. Cellar contains  furnace and other 
apartments. 

Our engraving was made direct from photographs of 
the bnilding, taken specially for the Arch itects' and 
B u ilders' Edition of the SCIENTIFIC A MERICAN, to 
w hich we are indebted for the use of the cut and de­
scription.  This was published in the June issue, which 
also contains a colored li thograph of the same build­
ing and fnll plans. 

. � . . . 
ONE of the items of revenue of the B rooklyn bridge 

is a yearly rental of $13,000 from telegraph and tele­
phone companies, for allowing their cables to lie on 
the iron stringers. 

table world it is enormously exceeded. Among trees, 
the elm reacbes an age of 335 years ; the i vy, 450 ; the 
cbestnut, 600 ; the olive, 700 ; the cedar, 800 : the oak, 
1, 500 ; the yew, 2.800 ; wh ile H umboldt computed the 
age of a baobab tree (a species of banyan) to be 5, 700 
years ! Among fish, Dr. Richardson finds no deaths 
from old age, and does not believe that they bave auy 
term to their l ives, save as they fall a prey to one 
another. Carp and other fish that have beea isolated 
and watched are still living at enormous ages. As long 
as they live they increase in size. Among animals, we 
have an elephant of the reputed age of 1 , 007 years_ Com­
ing to men, we find man y remarkable instances of 
longevity. The long l i sts given by the old writers of 
very aged people (including one of over 300 years of 
age) bave been proved to be most unreliable. Many 
cases, however, are beyond suspicion, and such an nn­
i mpeachable centenarian as Sir Moses Montefiore 
silences all skeptics wbo doubt that human life can at­
tain to tbree figures. Old Parr still remains as one of 
the most wonderful of these veterans. He was a poor 
farm servant, and like Henry Jenkins (who was sup­
posed to be 160 years old at death), led a hard and la­
borious l i fe i n  a country village on scanty fare. At 120 
Parr married a widow for his second wife, and at 130 
could thrash corn. He died at 152, but not of old age. 

Longevity appears to depend to a certain e�tent on 
country and climate. While a cold, bracing climate 

the women 3 ;  wbile a fonrth of tbe men an d h alf  the 
women had none at all. It i s  bel ieved tbat there are 

traces in the animal kingdom of a law that fixes the 

extreme d uration of life at five times that of  growth . 

Tbis latter period in man may be said to average 21 
years. Hence the full span of  a perfectly healtb y  man's 

life should range from 100 to 105 years. As, bowever, 
none are born perfectly free from taint, the expectation 
of life varies greatl y. Every h u man being starts on 
his life's journey with a certai n li fe-force ; or, in other 
words, l ike a clock, he is  constructed to run a certain 

time under given conditions. I n  500 cases of people 

over 80, most came from long- lived fam ilies, enjoyed 
good homes, good appetites, and good digestions ; were 
moderate or small eaters, consumed l i ttle alcohol or 
medicine, were good sleepers, and showed at deat h no 
trace of gout or rheumatic gout. Nevertheless, in  82 
cases the near relatives were consum ptive.-New York 
Ledger. 

• • • • • 
PARIS is l aughing over a joke about an American 

i nventor who is said to have patented an electric cor­
set that is to bring about tbe rei gn of morality at 
once. If one of these articles is pressed by a lover's 
arm it at once emits a sbriek like the whistle of a rail­
way engine ; and tbe inventor :llaims that he has 
already married three of his daughters, owing to the 
publicity thus thrust upon a backward lover. 
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RECENTLY PATENTED INVENTIONS. 

Engineering. 

STEAM ACTUATED ' VALVE . - Ila N. 
Moore. Battle Creek. Mich. By thi" invention 1 he 
piston is provided with steam ports leading to the ends 
of the cyl inder, and a valve is fitted to s l ide on the 
piston and control the ports and the steam inlet ports, 
thp. invention covering also certain parts and details 
design('.d to form an improved valve more special l y  
adapted f o r  u s e  8 M  motive power f o r  steam pumps. 
The construction is  s imple and durablp.. and no Bteam 
cbest is necessary for the operation of t.be device. 

I NSULATOR lWR MARINE CONDEN­
SEHS.� ·Peter Decker, Norwalk, ConD. A compl ete non· 
conductor ot electric ity is, by this invention, interposed 
between tbe adjacent portions of the exhanst steam 
pipe and tbe copper condensing tnbe, to prevent tbe 
rapid oxidation of the exposed iron porti ons of the 
propeller shaft, wbeel and fittings, due largely to gal­
vanic action from exposure to sal t water of the copper 
tube forming tbe condenser and tbe i ron parts. �he 
invention covers a novel construction and combination 
or parts to make effective the introduction or an in�u· 
lating joint by Which tbe pipes may be connected in 
various ways, as may be desired in different engines. 

Kaihvay Appliances. 

CAR COUPLING. -William B e n  t i e  y, 
Letbbridge, Canada. This invention provides for a 
vibratory drawbar having a draught pin on its lower 
side tbat enters a slot JD tbe drawhtad, a transverse 
rocking lever loosely connected to tbe draw bar. a slid­
ing latch bar moved by tbe drawhead, and a rock sbaft 
wbich may be manipulated from tbe side of tbe car and 
is adapted to move the latch bar from below the rock­
ing lever, with otber novel features. It is  a coupling 
of simple construction. and adapted to automatically 
couple cars of varying beight. wbile the unconpJ:ng 
. m ay be effected from the sides or roof. 

CAR COUPLING. -Ed ward P. Eastwick, 
Jr., New York C ity. Three patents have been granted 
t.bis inventor, all  relating to car couplers of tbe vertical 
plane type, and being improvements on two former pa· 
tented inventions of the same inventor. 'J'he drawhead 
is provided with a virtually integral buffing plate or pin 

adapted to sustain the buffing strain of tbe knuckle, and 
wbich, if desired, may be made of harder metal thau 
that of the drawhead. The pin or plate is also so 
located that a space wil l  intervene between its side 
edges and the opposed faces of the d rawbead shank, 
whereby the buffing p late or pin may be inserted when 
the drawhead is cast, and tbe bead and sbank be con­
tinnonsly and conveniently cored. Tbe improved con· 
struction also provides for the ready removal of woru 
surfaces and inj ured bearings, and tbeir renewal with 
perfect parts readily inserted in pl ace. tbere being con· 
venient means for uni ting the tail bolt with and secur­
ing it  in tbe shank of the drawbead. The line of 
draught and connections witb the draugbt f1gging of 
the car are also so arranged tbat wben tbe knuckle, of 
opposed drawbars are coupled they will be maintained 
in close engagement and subjected to a mi nimum of 
friction. 

llIeehanical Appliances. 

VISE. - David F. Tal l man , Lyme, N. 
H, Tbis is  a simple, strong awl sbapely device for 
wood or metal w orkers' use. and affords means to grip 
and bold a piece of work incl ined forwardl y  at any 
desired angle, the vise and bench being' also so made 
tbat tbe vise may be orbital ly moved to throw the plane 
of tbe jaw faces at. any desi red angle to the front edge 

of the bench top, and be detachably secured wben so 
swung, the alteration with regard to forward incli na­
tion of tbe j aws being permitted at any point of orbital 
ad j ustment. 

VISE. -Charles Wies, Faul kton, South 
Dakota. This is an improvement III that class of vises 
in wbich a cam or eccentric i s  empl oyed for clamping 
the sliding jaw, and the construction is sllch that when 
the lever i s  tnrned to a po�ition over and in line with 
tbe tooth bar of tbe jaw. tbe jaw w i l l  be free to be 
moved by tbe band forward or back. After tbe jaw has 
been adjusted to proper po.ition tbe lever may be 
turned to eitber the right or left to tigbten and clamp 
the jaws upon the object held. This vise is adapted 

for use as a right or left hand vi.e. and when any of the 
parts become worn or are broken they can be con ven· 
ient ly replaced at small cost. 

ORE ROASTING DISH. - William F. 
Oden. Butte Ci ty, Montana. This invention relates to 
dIshes such as used i n  an aseayer'8 muffle, for roasting 
small quantities in  assaying. Tbe dish consists of a 
bowl with an annu]ar inner rim, and bridges connecting 
thIS inner rim with an onter rim of tbe bowl. while tbe 
cover is formed like an inverted bowl and adapted to 
rest on tbe bridge6. The construction is simple, and 
designed to prevent 108s of ore in use, at tbe same time 
giving free access of air to tbe contents of the dish. 

SEWING MACHINE. -Jerome T. Bowy er. 
Winfield. We,t Va. This invention relates to attacb­
ments readtly applicable to various makes of sewing 
machines wbicb have a lower shnttle. and w!dcb make 
a lock stitcb, whereby the stitch may be changed to 
chain stitch wben desired. The attachments are ar­
ranged in connection witb operative parts of tbe mao 
cbine, and are adapted to be qnickly thrown into or out 
of operative position. thereby permittmg eitber style of 
stitch to be made by the machine. 

MEAT CHOPPING MACHINE.-William 
H. Ashton, Seward. Neb. Tbe chopping block on 
which the meat is placed is caused to revolve by t.he 
operating of a shaft by " crank arm, tbe shaft at tbe 
same time operating a frame carrying a series of knives 
with curved cutting edges to give a rocking motion to 
the knife blades over the block, the rocking motion 
being controlled by friction rol lers. The knife blades 
are tbUB made to rock over the revolving meat on the 
block, comicg contmually in contact with new portions 
nntil every part has been acted upon and the meat is 
tboroughly chopped. 

1titufifi t �tutri tau. (JULY I I , 18<)1. 
Miscellaneous. 

FAN MOTOR. - Isidor Silverstein and 
Morris Savelson. New York City. This is an attach­
ment for a rocking chair, to be actuated by tbe rocking 
of the chair and move one or more fans conveniently 
located to fan the occupant of the chair, tbe dtvice ad. 
mitting of a close fol ding adjustment of its parts when 
not in service. 

COLORING SHINGLES. - Joseph D. 
Horton a n d  Frank S. Lee, Chicago. Il l .  This is a device 
for coloring fiat articles. and adapted to be located over 
a receptacle, consisting of two cover sections connect­
ed by adj ustable hingeR, with brushes secnred to the 
cover sections, the working surfaces of the brushes ex­
tending beyond the edges of the cover sections practi. 
cally to an engagement., providing a simple means 
whereby .hingles, etc. , may be conveniently and ex­
pedltionsly treated without waste of coloring material. 

FILTER. - Jacob A. Fulton, Astoria, 
Oregon. Combined with a casing having an inlet and 
outlet is a bag of wire gauze containing the filtering 
material , a canvas covering being arranged around the 
wire gauze sbell.  in the lower end of whicb is  secur"-d 
a ring, whlle a cover and bottom are arranged on the 
ends of tbe shell and -each provided witb a coarse wire 
netting and layers of fine wire gauze. The filter is 
economical of constructIOn and easily cleaned. hot 
water being preferably nRed i n  washing out the Im­
purities lodged in tbe bag. 

LETTER Box.-William Shempp, Wil­
liamsport. Pa. Combined with the letter opening of a 
door and a letter-receiving bag secured over sucb open· 
ing, is  a box or frame in which a name:holder is  pivot.ed 
in bearings. a spring bolder being arranged to a�tuate 
the name plate and secure the bolder in bearings, 
while the upper side of tbe mouth of the bag is pro­
vided witb a spring whereby it  is beld normally closed 
and may be expanded for the insertion of the hand. 
The device forms a combined door plate and letter re­
ceiver. 

EXHIBITIO N  RACK. - Henry A. Buch­
holz, New York City. Thls is a device for snpporting 
a number of articles for display, as hats, etc., and 
capable of being folded np ill a small space for storage 
in a sample trunk or otber receptacle. It is designed 
as an i mproved article of manufacture consisting of 
end posts or uprights provided witb apertured blocks 
and end and side rods pivotally connecting tbe blocks. 

SHOE LACE FASTENER.-William Wel­
lock, Salt Lake City. Utah. This is  a simple and inex­
pensive deVIce for securing the ends of shoe laces. the 
invention conSIsting in the peculiar construction and 
arrangement of the parts of a bntton or clasp made all 
in one piece and designed to be set in the leather of the 
shoe after the mauner of an eyelet. The edge or peri­
phery of tbe bead of the fastener is  designed to slightly 
bury in tbe lace at tbe point where tbe wraps cross, 
forming a detent that bolds tbe lace against becoming 
un'vrapped. 

NECKTIE FASTENER. -Joseph Walter, 
New York City. Tbis invention provides an improved 
bu tton and clasp, the clasp jleing adapted for spring en­
gagement with the bead of a stud, such as a collar hut­
ton, means being also provided wbereby snch buttons 
and clasps to be used in conjunction with them may be 
employed as fastening devices for articles of apparel. 

BROOM. - Ph ilip C. Ne w baker, Dan­
ville. Pa. In this brush a broad elastic metal plate or 
spring is interposed between the brush or broom bead 
and the handle to give elasticity to tbe broon::. wbich 
may bave splints of wire, fiber. or other suitable ma­
terial. Tbis plate is attached to the handle througb a 
socket, the plate Bpreading out to a width at tbe bottom 
equal to that of tbe broom head, to wbich it is attached 
by opposite side fianges, being fastened to the wooden 
block or bead by screws. 

BUCKLE.-Ern est J. Neuville, London, 
England. Tbis invention relates to buckles mainly 
used for fastening tbe back straps of garments, bnt also 
applicable to otber straps presenting independent ends. 
It is  adapted to lie fiat, presenting no objectionable 
projectIOns. and may be readI ly entirely detached. No 
button is needed on the strap. and the buckle bas no 
prongs to puncture or tear the strap, the fastening 
being effected principally by movable pivoted gri pping 
or clamping end limbs. 

TEACHER'S CHART. -Artbur L. Gil l is, 
Mount Pleasant, Iowa. This is a chart for teaching 
addition, the invention being an improvement on a 
former patented invention of tbe Bame inventor. It bas 
a casing with upper and lower shutters. a main section 
with openings and intermedIate dead spaces, tbe latter 
provided witb nnmerals, and a series of vertical ly  ad­
j ustable strips, provided with numbers of greater value 
in double rows, alternated by numbers of less value. for 
exposnre through the openings in the main section. 
The cbart affords convenience for a wide range of drill. 
the teacber closing the upper sbutters for primary 
drill .  

ADJUSTABLE HEARTH. - Joseph H. 
Bennett. St. Joseph, Mo. A vertically movable heat 
ellluent box is adapted to discharge heat wben elevated 
througb a fioor, and proville a heartb wben its top is 
al igned with or is near tbe fioor, tbere being mechan­
ism for tbe vertical adjustment of the box, the preferred 
use being to distribute heat in rooms directly above a 
cellar or basement. Tbe improvement is designed to 
Ferve tbe double purpose of a heat ellluent in cold 
weatber and afford a cbimney hearth when the beat is 
not needed. 

DISTILLING ApPARATUS. -William P. 
Swartz. Telluride. Col. Tbis is a simple apparatus. 
designed mainly for tbe use of druggists and chemists, 
for distill ing water and other l iq uids. Tbe boiler is 
preferably conical . and has a filling tube, while a stand 
pipe rising from the center of the boiler is  surmonnted 
by a water tank, in the center of which is a conical 
chamber with which the stand pipe communicates. A. 

the vapor condenses in this conical r.bamber it fiows off 
thron!(h a spont in Its bottom . A fiange or collar on 
the ltand pipe protect. the wllter tank from tile heat of 

the boiler, and affords the means of holding up the ap­
paratns by hand when a burner instead of a stove Is 
employed in the distilling. 

COATING FOR PILES, ETC. -Frederick 
E. Lampert. San Francisco. Cal. This is a compound 

to be applied to timber that is to be sn bmerged, to pre­
boring by the teredo and other worms, and to preserve 
the timber against water rot or decay. Tbe compound 
consista of a mixture of coal tar. asphalt, oxide of 
copper, fi h oi l .  oxalic acid, and salt, in certain pro­
portions, and prepared and appl ied after a prescribed 
manner. 

SCREEN.-WiIliam S. Pol l itt, WaIsen-
burg. Col. A simple and dnrable device, especially 
adapted for screening coal and delivering it to cars or 
other vehicles, is provided by this invention. The con­
struction is such that the coal will pass slowly over tbe 
screens and be screened by laterally reCiprocating the 
sieves, means being provided wbereby any one of the 
screens or sieves may be removed and one of finer or 
coarser mesh be substitnted. 

ROPE H OLDER AND F A S T E N  E R. -
Robert Osborne, Homestead, Pa. This invention pro­

vides a rope clamp consisting of a casting or stock 
having a rope passage tbrough it  and a pivoted cam or 
tongue. tbe lower end of whicb crosses the rope passage. 
while there is a rope guide in tbe form of a hook on tbe 
back of the cam or tongue, above its lower end. The 
plate or socket piece is designeil to be fixedly secured 
by screws or otherwise to a post or building, the device 
forming a convenient means for hol ding and fastening 
awnings, clothes lines. etc. 

PIANO PEDAL ATTACHMENT. -George 
C. A. Class, Philadelphia, Pa. This is an improve­
ment on a former patented invention of the same in­
ventor. The attacbment is simple and durable in con­
struction, and can be readily applied and adjnsted to 
any desired beigbt to accommodate persons of different 
statnre in playing npon tbe instrument. The device 
also forms a foot rest for the performer to rest the feet 
npon while not using the pedals. 

NOTE.-Copies of any of the above patents will be 
fnruished by Munn & Co., for 25 cents each. Please 
send name of the patentee, titleof invention. and date 
of this paper. 
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1. Elegant plate in colors and fioor plans sbowing a 
colonial cottage at. Brooklinp-. Mass. An admira­
ble design. Cost $4,500 complete. 

2. Colored plate illustrating a row of dwellings w itb 
ornamental fronts. erected at Pbiladelphia. Per­
spective and fioor plans. Cost from $7.500 to 
$5,800 complete. Architects G. U. & U. D. 
Hewitt. Phila. 

3. A residence at Longwood. near Boston, Mass. An 
excellent design. Floor plans. perspective eleva· 
tion. etc. Cost $8,700 complete. Brigbam & 
Spofford. arcbi tects, Boston. 

4. View of the new building for the Hibernia Savings 
and Loan Society at San Francisco, Cal. 

5. A stone reBidence at Germantown, Pa. Cost $10,245 
complete. Perspective and fioor plans. 

TM charge JIYI' Insertion under this head is One DoUar a line 

for each insertion ; about ei{Jht words to a line. Ad1'er­

tisements must be received. at publication office as earl-y as 

Thursday morning to appear in the joUowing week's issue. 

I wish to buy second band lathes, planers. drills, shap­
ers, engines, boilers, and machinery. Must be in good 
order. Will pay cash. W. P. Davis, Rochester, N. Y. 

Acme engine, 1 to b H. P. See adv. next issue. 
Presses & Dies. Ferracute Macb. Co., Bridgeton, N. J. 
Best Ice and Refrigerating Macblnes made by David 

Boyle, Chicago, Ill. 170 machines in satisfactory use. 
Steam Hammers, Improved Hydraulic Jacks, and Tube 

Expanders. R. Dudgeon, 24 Columbia St., New York. 
Screw machines, milling machines. and drill presses. 

The Garvin Mach. Co .. Laight and Canal Sts., New York. 
Drop Forgings. Bronze Forgings. Upward of 3,000 

dilferent articles. Billings & Spencer Co., Hartford, Conn. 
Tight and Slack Barrel Machinery a specialty. Jobn 

Greenwood & Co., R06bester, N. Y. See iUus. adv., p. 300. 
For the original Bogardus Universal Eccentric Millt 

Foot and Power Presses, Drills, Shears, etc., address J. 
S. & G. F. Simpson, 26 to 36 Rodney St., Brooklyn. N. Y. 

The best book for electricians and beginners in elec­
triCity is U Experimental Science/' by Geo. M. Hopkins. 
By mail, $( ; Munn & Co., publishers, 361 Broadway, N. Y. 

Wanted-An Intelligent foundryman as foreman of a 
good sized foundry. Must thorougbly understand 
moulding, and handllng of men, be strictly temperate, 
and honest. Only those wbo can give the best of refer­
ences will be considered. This proposition Is from a re­
sponsible firm. Address II L.," 21 Park Place, New York 
City. 

arSend for new and complete catalogue of Scientific 
and otber Books for sale by Munn & Co . •  361 Broadway. 
New York. Free on application. 

HINTS TO CORRESPONDENTS. 

Nall1es and A ddress must accompany all letters, 
or no attention wil l  be paid tbereto. This is for our 
information and not for publication. 

References to former articles or answers shou1d 
give date of paper and page or number of question. 

Inq ulrles not answered in reasonable time should 
be repeated; correspondents will bear in mind that 
some answers requ ire Dot a 1 itt le research, and, 
thougb we endeavor to reply to all eitber by letter 

. or in this department, each must take his turn. 
SpeCi al Written Iuformation on matters of 

personal ratber tban general interest cannot be 
expected without remuneration. 

Sel e n t l ft c  American Supplem ents referred 
to may be had at the office. Price 10 cents eacb. 

Books referred to promptly supplied on receipt of 
price. 

Minerals sent for examination should be distinctly 
marked or labeled. 

(3 130) W. R. asks : What is th e cause 
or tbe stain in the inclosed print ? By 'bolding it  np to 
tbe light and looking :.brougb it, you will see that it 
has the appearance of an oil spot. I have had consid­
erable trouble of tbis kino recently, and am at a loss to 
know how to avoid it. Have tried to be careful with 
my hypo. Is it tbe fault of silvering or carelessness in 
bandlIng and due to h y po ' How can I remed y tbe 
fault ' Tbe pa per is " N. P. A. Dresden. " silver batb, 
hydrometer test about 45. A .  The trouble appears to 
be due 10 insufficient fixing of the print at the spots, 
caused probably by tbe face of one print coming in 

6. Perspective and plans of the country reoidence of d ose contact and sticking to tbe print eitber above or 
Mr. Walter E. Rex. at Chestnut Hill, Pa. Cost below it. Try constantly moving tbe prints while 
$14,000 complete. fix in/!,. 

7. A very attractive and convenient cottage. of colomal 
style, erected at Longwood, Maes. Cost $4,500 
complete. Messrs. Rand & Taylor, of Boston, 
architects. 

8. Perspective view of the new and substantial resi­
dence of E. A. Merrill, Esq. , at Minneapolis, 
Minn. 

9. Nine double bouses of Queen Anne style erected at 
Syracuse. N. Y . •  by Mr. E. E. Pric�, at a cost of 
$75.000. Plans and perspective. 

10. A coach honse and stable erected for Mr. Walter 
Rex at Chestnut Hill. Pa. Plan and perspective 
view. Cost $1.000 complete. 

11. A suburban cottage at Brookline. Mass. ,  of colonial 
architecture. Cost $3,600 complete. 

12. Design for a two story summer residence. R. A. 
Briggs. architect. 

13. A picturesque de,ign for a gardener's lodge. 
14. Cottage at Narbertb Park, Pa. Cost $4,500 com­

plete. Perspective view and fioor plans. 
15. A farm house for $1.000. Floor plans and per­

spective elevation. 
16. Mtscellaneons contents : Decorative treatment and 

materials.-Wall paper.-The ball.-Tbe Bexley 
system of emptying cesspools. - Decorative 
don·ts.-Heat from the moon.-An improved hot 
water beater, lIlustrated.-Improved steel ceil ing. 
illustrated.-Foundations under water. - Stair­
case and balaster designs. illustrated.-Enricb­
ments for mouldings, friezes. etc .• illustrated.­
Concrete.-Tbe Ricbardson & Boynton heater. 
illustrated. 

The Scientific American Architects and Builders 

Bdition is issued monthly. $2.50 a year. Single copies. 
25 cents. Forty large qnarto pages, equal to abont 
two hnndred ordinary book pages : forming. practi. 
cally, a large and splendid MAGAZINE 0]1' ARCHITEC' 

TURE. richly adorned with elegant plates in colors and 

with line engraving', i l lnstrating the most interesting 
examples of Modern Architectural Construction and 

allied snbjects. 

The Fnllness, Richnes., Cheapness, and Convenience 

of this work have won for it the LARGEST CIRCULATION 

of any Architectural pnblication in the world. Sold bJ 

all newsdealers. 

lIUNN &I 00 .. I'uBLI8HEB8, 
861 Broadway. New York. 

(3131) J. H. J. asks : 1 .  When recei pts  
are given including part. both of l iquids and solids, if  
not specified. should tbe l iquids be weigbed or meas· 
ured ? For instance. in answer to questlOn 2673, it says 
1 part nitrate of ammonia and 2 parts of water. A. 
By weigbt always, u nless otberwise specified . 2. Can 
calcinm chloride (CaCl,) be used over and over again in 
drying gases, and wbat tS the best way to fuse . it P A. 
Yes. Heat it in an iron pan witb frequent stirring. The 
beat need not be pusbed to fusion. It may be nsed in 
the loosely granular condition in which it is left by stir­
ring. 3. I have tried several times the experiment of 
sbowing the composition of water by synthesis. passing 
H over heated CuO. bot have never been able to  get 
exactly the result of 1:8 as it shonld be. Wbat is the 
best way of doing it in  order to get the true result ? A. 
We can give no specific instruct;ons beyond suggestmg 
that tbe operation bas to be conducted with great care 
and that a full degree of chemical skill or manipulation 
is requisite to obtain qnantitative results. 

(3132) E. E. K. asks for a receipt or pre­
paration for frosting wmdows so tbey will look as they 
do just after a hard freeze, sometbing that will crys­
tallize and not come off by washing with water. 
A. A very simple preparation is  to place a piece of 
putty in a rag, wrapping it tightly therein. and to .. dab" 
the glass therewitb. After the application has dried it 
may be varnished. A strong solution in water of sul­
phate of soda or of alum i s  often applied. This will 
not be waterproof unless varnisbed , and the latter will 
interfere witb the effect. Photographer's gronnd glass 
varnish win give a fiat, opaq ue surface. 

(3 133) F. J. F. asks : Please give me a 

receipt fop hardening wood pulp, wbat chemicals are 
used. and how pickled for nse, before being put in a 
mould to be pressed in different shapes and so that it 
will not stick to the monld when cold. A. Various 
substances can be used to harden the pulp, suoh as glue. 
starch and gum arabic, tragacantb, etc. The dry pulp 
shonld be mixed wit.h as thin m ucilage as is possible to 
make it stick together when pressed. White clay or 
kaolin can be also mixed witb tbe pulp to make it like 
a pntty. The moulds should be slightly oiled to keep 
from sticki ng. 

(3134) F. H. writes : 1. I am thinking of 
making a collection of birds' eggs. Wbat is tbe best 
mode for keeping them from spoil ing ? Can they be 
kept indefinitely after this mode hilS been nsed without 
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L,·.j' further trouble ? A .  The contents should be  blown 
out just us you blow out a hen's egg. The shells will 
keep indefiuitely. 2. What is the easiest and best way 
of preservmg birds after they have been kllied ? How 
do persons get birds that are wanted for preservation ? 
Does not shooting them injure the plumage a good deaU 
A. You wilJ need the U Tuxidermist',s Manual," which 
gives full directions for preserving and setting up of 
natural history spacimcDs. Price $2.50 mailed . It is 8 
complete work for amateurs. 3. How do you account 
for worms so often seen in rain barrels after a storm ? 
A. The worms were probably in the barrels before the 
storm and were only stirred up by the storm. 4. wm 
hair from a horse's tail change to a snake or to any 
other life form if placed in water ? A. Horse hairs will 
not turn into snakes or other form of life. 

(13135) M. S. S. asks : 1. Is there any 
way of taking the coating out of a copper tea kettle 
caused by boiling hard water ? It is about !4 of an 
inch in thickness and as hart! as brick. A. If the de. 
posit is calcium carbonate, it will dissolve with effer­
vescence Jf muriatic acid, not too strong, is poured upon 
it Quite a quantity may be required. If the deposit 
is calcium sulphate, you may very slowly dissolve it out 
by rain water, cold or hot. 2. How is rubber made into 
very thin sheets and forms, such as toy balloons, etc. ? 
A. By sl icing blocks of masticated rubber the sheets 
are made. They are then cut and stuck together with 
certain precautions, partly by natural cohesion, partiy 
by the use of cement. For some notes as to the process 
we refer you to " Rubber Hand Stamps and the Man­
ipulation of India Rubber." $1 by mail. 

(3136) J. S. J. asks : Wi l l  you please ex­
plain in your query column why soda water used in 
cutting steel leaves so much smoother, brighter surface 
than oil ? A. Because the soda water being more fluid 
tban oil flows to the cutting edge of the tool and lubri­
cates the cut. The soda as an alkali gives the water a 
greater affinity for the oily surface of both the tool and 
the steel, and causes it to flow between the point of con­
tact of tool and metal. Its cooling power is also greater 
tban that of oil. WhICh can be seen by the heat carried 
off in vapor at the point of cutting. 

(3137) C. A. G. asks how to produce a 
low temperature sufficient to keep meat and other per­
ishable goods, also bottle l iquids, at little expense. A. 
The cheapest and most practical way in this latitude to 
p"oduce a low temperature, except on the large scale, 
is by proper use of ice. 

(3138) '.r. P. A. asks : 1. Will the motor 
in I I  Exptrimental Science " work as well with a drum 
armature ? A. Yes. 2. What size wire should I use on 
armature and field for 110 volt circuit, and what would 
be its back E. M. F. so wound ? A. You should wmd 
your armature and field magnet so that their combined 
resist.ance wIll be about 30 ohms. If this is n shunt mao 
hine. three· fourths of the resistance should be in the 

field magnet and one·fourth in the armature. If It is a 
series machine, the resistance of the armature and field 
magnet may be about equal. 3. I have made a simple 
motor, as described in "" Experimental Science," illus­
trating the Gramme ring. but can only get it to run 
about 100 revolutions. Will more wire and stronger 
field increase it. speed ? A. Probably you can increase 
the speed of your experimental Gramme ring by placing 
more wire upon the armature. We think you do not 
need a stronger field. 4. In a catalogue the Edison­
Lalande battery is advertised (one style) as giving 15 
ampere hours with resistance of 0'025 ohm. How can 
I calculate the E. M. F. ? A. Divide the ampere hours 
by the resistance, and the quotient will be the E. M. F., 
which in this case is 0.6 of a ,·olt. 

(3 1 39) N. C.  H. A .-Concrete wall such 
as you prop08e would make a good foundation for your 
barn. Use 1 part best cement and 3 parts clcan sharp 
sand. You can figure the quantities from the above. 
For prices write to dealers. 

(3140) W. B. H. asks : What difference 
in pressure exists in top and bottom of a five foot boiler 
at a pressure of 80 pounds ? A. The diffe"ence in gauge 
pressure at top or bottom is due to the height of water 
in the boiler. If there is 4 feet of water in the boiler, 
the bottom will have nearly 2 pounds more pressure than 
the top. 

(3141 )  B. G. asks how to make birch 
becr out of birch bark or root. A. Take birch bark 
� pound, hop � pound, allspice !4 pound. Boil 
n a few gallons of water for a few minGtes. Mix with 
enough water to make 10 gal lons, when below 1000 
Fah. add one pint of yeast. Allow it to ferment. 

(3142) J. D. T. asks for the most simple 
and convenient way of fastening platinum tips to the 
copper wire of a cautery electrode such as is used in 
u rgical operations, in which a white hcat is necessary. 

A. Si l ver solder would undoubtedly make the best con­
nection, but galvanic soldering with copper or even a 
crew clamp will answer. 

(3 143) E. C. K. writes : I have a five 
gallon nickel plating solution which has lately been giv· 
ng very inferior results. I have decided to renew the 
bath and would l ike to know if you could inform me how 
o recover the nickel from the solution ? A. Prepare a 
aturated solution of sulphate of ammonium. Add with 
onstant stirring to the bath and let it stand. After a 

.. hile a I'(ranular deposit of the double nickel ammonium 
ulphate will llppear. If the superuatant liquid is color· 
ess,t.he preCipitation is complete. Otherwise add more 
of the ammonium sulphate. When complete precipita­
ti.m has been obtained. pour off the liquid, drain the 
precipitate and redIssolve for the new bath. 

swered until botanists tire of classifying plants each 
according to his own idea. The other names you give 
are synonyms of the above. We have not been able to 
find any other information in regard to the use of the 
plant in diabetes than tbat given in the SCIENTIFIC 
AMERICAN of October. 1888. 

(3146) B. P. J. B. asks : Please give me 
receipt for making a white ink with which to mark on 
dark goods. such as umbrella., black clothing, etc. A. 
Mix pure freshly precipitated barium sulphate or " flake 
white " with water containing enough gum water to 
prevent the immediate settling of the substance. Starch 
or magnesium carbonate may be used in a similar way. 
They must be reduced to impalpable powders. 

(3147) W. R. B. asks how to remove ink 
from newspapers a couple of weeks printed, something 
tbat will not destroy priut on back of the paper. A. 
Use javelle water or a solution of oxalic acid and tar­
taric acid in water. No bleaching agent affects printer's 
ink. but all ordinary writing inks yield to wme or them. 

(3148) G. E. asks : How many volts and 
amperes will it require to heat to cherry redness a piece 
of steel 12 inches long by 1 X  inches wide and one­
twentieth inch thick ? Of course the quality WIll make 
a difference. Please give me as close an approximate 
as you can. A. Taking the temperature at 1,5000 Fah., 
a current of 565 amperes should sulllce, maintained by a 
difference of potential of 0'07 volt ;  30.000 amperes suffice 
to weld a pair of 1 inch copper rouud bars. 

NEW BOOKS AND PUBLICATIONS, 

TAXIDERMY AND ZOOLOGICAL COLLEC· 
TIONS. A com plete hand book for 
the amateur taxi(ermist, collector, 
osteologist, museum builder, sports­
man, and traveler. By William T. 
Hornaday. With chapters on collect · 
ing and preserving insects. By W. 
J. Holland. New York : C harles 
Scribner's Sons. 1891. Pp. xix, 362. 
Price $2. 50. 

In this large and handsomely printed and illustrated 
book it seems as if taxidermy and its allied branches of 
the natural historian's work have at last been adequately 
dealt with. The subject is treated alJ initio ; it begins 
with the hunting of the animals and study of fresh 
specimens, and extends down to the final preservation 
of skins and mounting the same, and treatment of the 
stuffed and mounted objects. The entire field  is covered, 
egg collecting and preservation, the making of casts, 
osteology, or the preparation and mounting of skele­
tons, and insect collecting and mounting are side 
branches that receive full treatment. Taxidermy pro­
per fills the second part of the work, which includes 
some 158 pages. The subject is here I'(iven in full de­
tail, with many practical hints from the author's own 
experience. Beginning with mammals, the subject of 
birds and crustaceans comes next, with final chapters on 
grouping, and even painting museum specimens. In� 
sect pl>sts, the collector's great enemy, are described, 
and methods of killing them are given. A bibliography 
of books of reference and a full index close the work. 
THE ENGINEERING MAGAZINE. Pub-

lished by the Engineering Magazine 
Company. World Building, New 
York. Monthly. 25 cents per copy, 
$3 per year. 

There is no better proof of the general interest that is 
beinl'( taken at the present time by the general reader, 
by business men, and farmers in scientific and engi­
neering works than the fact that new journals . and 
periodicals are constantly being established. A 
knowledge of engineering, of electricity, and mechan­
ics is DOW considered one of the necessary concomi· 
tants of ordinary education. The En(Jiruerinq Maga­
zine is the In test addition to this class of literature. It 
is the same size M Scribner's or the Oentury, and is 
handsomely printed and IS fully i l lustrated. The gen· 
eral character of the magazine may be judged from 
the subjects treated of, which include war ships of 
the U. S. Navy, a survey in a diving suit, the de­
velopmelOt of the South, healthful air in factory 
buildings, iron and steel industries in America, etc. 
There is also a department of architecture, electricity, 
mining, and mechanics. 
COLOR MEASURRMENT AND MIXTURE. 

By Captain W. De W. Abney. Lon­
don : Society for Pro moting Christian 
Knowledge. New York : E. & J. B. 
Young. 1891. Pp. 207. Price $1. 

The well known author of this volume states that 
about ten years ago he began to work upon three meas· 
urements of the spectrum-the heating effect, the lumi· 
noeity, and the chemical effect. The task thus set is 
completed, and in this attractively printed and well 
illuE!trated volume of the H Romance of Science " series 
we have presented in popular form the resuits of Cap­
tain Abney's work. The analysis of color and light by 
rotatIng disks is described, and the iugenuity shown 
by the writer, who was assisted by General l!'estinl'(, is 
very evident. We commend the work to all interested 
in this field of physical science. 
THE MAKING OF FLOWERS. By the 

Rev. Prof. George Henslows. (Pub­
lishers as above. ) Pp. 168. Price $1. 

The U Romance of Science " series receives a notable 
addition in the present work. The anatomy of flowers 
and the meaniul'( and function of their different parts, 
the specialization of flowers. and the many branches of 
this part of botany, are admirably treated by the well 
known author. His contentIOn IS that flowers have 
been moulded into their present forms by the agency of 
insect visitors. that their formation is an act of evolu­
�ion, and he appears himself as a pronounced evolution­
ist. 
COAL AND WHAT WE GKT FROM IT. 

By Raphael Mel dola. (Publ ishers as 
above.) Pp. 210. Price $1.  

(3144) F. W. asks for a reci pe for mak­
ng soda foam that is used in milk shake. A. Take four 

pounds gum arabic in lumps of best quailty, pour over 
t four  pints of boiling water. Hud stir from time . to 
ime until d issolved. Strain through flannel if neces­
ary. One or two pints of simple sirup may be added 
o help it to keep. One or two ou nces to the gallon of 
irup will answer for soda with sirup. For milk shake 

add in eame proportions to the milk. Add one-half 
grain of culomel as a prpservative. 

The presentation of an account of the great industries 
based on coul, includinl'( the l1lanufacture of gas, coke, 
and coal tar products, Is the object of this work. The 

(31 45) J. H. A.-Your question as to author in very limited compa.s presents a resume of a 
whether Syzigiumjambolanum is the correct name of vast collection of topics, and Is obliged of ceurse to 
the plant to WhICh you refer cannot be definitely an- treat them rather supertlcially. Yet the subJects seem 

very nicely treated and to be well put. A chronological 
summary of some of the chapters IS an exceedIngly con­
venient and valuable feat.ure. 

The month ly illustrated Ame1·ican. 
The well known weekly journal the Illustrated Ameri· 
can hss won for itself nniversal recognition as a high art 
publicatiou in every sense of the word. From the ht­
erary standpoint it can be j udged no less favorably than 
from the purely artistic one. It hilS been well received 
by the public, so well indeed that its publishers have 
decided to issue a low-priced monthly edition, of which 
we have just received the first number. At the rate of 
$1 per annum, or ten cents a single number, enough of 
the same grade of illustrations and matter of as high 
standard as that of the original periodical are given to 
at least convey a flavor of the real lUustrated American. 
The new enterprise intending to popularize the tend­
encies ol' the larger weekly deserves every encourage· 
ment. Many who take it will undoubtedly be led to 
patronize the larger periodical, whose present success 
should be increased by this venture. Meanwhile the 
weekly Illustrated American continues its conrse, one 
whiCh can be commended as exemplifying the highest 
standards of illustrated journalism, 

TO INVENTORS, 
An experience of forty years. add the preparation of mOre than one hundred thousand applications for pa­tents at home and abroad, enable us to understand the 

laws and practice on both continents, and to possess un­equaled facilities for procuring patents everywhere. A 
synopsis of the patent laws of the United States and all 
��ttFm�I��i;�i:�e�:�:r1nhg�t�a�����,a:ii�e:�rCgi:i��� 
abroad, are invited to write to this office for prices, which are low, in accordance with the times and our ex­
tensive facilities for conducting the business. Address MUNN & CO., office SCIENTIFIC AMERICAN, 361 Broad­way, New York. 

Coffee pot, E. F. Newcome . . . . . . . . . . . . . . . . . . . . . . . . . . .  454-,9// Comb. See Curry comb. Corset, M. E. Lunn . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .. . . . .  454,981 
Countersink gauge, J. A. Goeb . . . . . . . .. . . .  : . . . . . . . . .  455,1WJ Coupling. See Car coupling. Hose coupl ing. Pipe coupling. Thill coupling. Wbi:Oletree coupl ing. Coupling, A. Haentze . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  45l,86fl 
Coup1ing, E. H. 'raylor . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  454.92'l 
8�Wti'�3�::t:s�'�':;;�1:,����:::::::::::::::::::::.: : :  ��:� 
Cultivator, T. B. Hussey . . . . . . . . . . . . . . . . . . . . . . . . . . . .  456.212 
Curry comb, J. Du Shane . . . . . . . . . . . . . . . . . . . . . . . . . . . .  4.'>5.1"2 
Curtain, Will.do'J' J. W. Mendenhall . . . . . . . . . . . . . . . .  454,�76 
8��i.��.t. as"��alga;'�' :J�{;�er 'Soli . cutter: ' ·Cig.ar 454.904 

cutter. Coupon cutter. Feed cutter. Straw cutter. 
E:�l:ie�w�·H�a�:�:: ::::::: ::::::::::::: ::: :::: : : :  �:�A Dental cbair. F. E. Case . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 45,'.lfiS Digger. See Potato dil<ger. Draught equalizer, S. H. Tinsman . . . . . . . . . . . . . . . . . . 454,892 Dramatic effects, apparatus for producing il lu-

sory, J. W. Knell (now N. Burgess) . . . . . . . . . . . . .  400,288 Drawing knife, J. S. Cantelo . . . . . . . . . . . . . . . . . . . . . . . . .  454,848 
B�;r�:��rP�t� o:J���aiu:s' for; J'.' ii: ·I�oriiiiej.: : : �:Wtg Dust collector and aspirator, combined, A. N. Wolf . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 456,140 
�re'3t���fr�u?is��:ft!::��·ior· us'e 'iii: w:ii: Ciau� 454,840 

sen . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . < • • • • • • • • • •  454-,926 Electric conductor system, overhead, G. J . Scott. 454,881 Electric conduits, laying. A. C. Cbenoweth . . . . . . . . 454.938 Electric conduits, means for constructing, A. C. Chenoweth . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .. . . . . .  454,939 
Electric current regulator or rheostat, C. D. Sigs-

bee et a!. . . . . . . . . . . . . . .  " . . . . . . . . . . . . . . . . . . . . . . . . . . .  454,969 Electric heater, Drew & Francis . . . . . . . . . . . . . . . . . . . . 454,979 Electric lines, apparatus for removing inductive 
effects from, E. 'l'bomson . . . . . . . . . . . . . . . . . . . . . . . .  454.800 Electric meter, Pilkington & White . . . . . . . . . . . . . . . 454,949 Electric motor, F. L. McGahan . . . . . . . . . . . . . .  455,109, 455,110 Electric motors and dynamo-electric macbines, 
automatic regulator for, S. S. Wheeler . . . . . . . . .  455,267 Electric signal for steam vessels, D. D. Wass . . . . . .  455.138 Electric switch, J. Des Brisay . . . . . . . . . . . . . . . . . . . . . . .  454,995 Electric switch, automatic, Billberg & Winand . • . . 455.092 

Electrical meter, N. 'l'esla . . . . . . . . . . . . . . . . . . . . . . . . . . . .  455,008 
Electro-dynami� machine. G. J. Scott . . . . . . . . . . . . . .  454,882 

�1:���-;.�a§�:t�oI�t���v�io�:es�Y·draiiii·c 'eiev'a� 455,067 
tor. Elevator, Kelley & Woods . . . . . . . . . . . . . . . . . . . . . . . . . . 454.945 Elevator safety device, W. N. Anderson . . . . . . . . . . .  45.1),14& Elevator stop, automatic, G. H. Haven . . . . . . . . . . . .  455,282 End gate, wagon, S. H. & D. J. Bass . . . . . . . . . . . . . . . . 455,152 

INDEX OF INVENTIONS En'i�ri'·en�r�e:;aw�¥�r�nf��l'ne.H����n��:�gf�t 
Wind engine. 

June 30, 1891. 

�i����i��ra;d �!tW�fg��j: Ba·-,;nes·:::::::::::::. : :  �:� 
Explosive compound, C. Lamm . . . . . . . . . . . . . . . . . . . . .  455,217 Fare register, J. T. Cowley . . . . . . . . . . . . . . . . . . . . . . . . . . .  455,276 
Fare register. L. C. De Sloovere . . . . . . . . . . . . . . . . . . . . .  454,002 
Fare register, C. A. Neuert . . . . . . . . . . . . . . . . . . . . . . . . . .  455,050 
Feed cutter. E. W. Ross . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  454.920 Fence rail and post, S. �'. Ames . . . . . . . . . . . . . . . . . . . . . 455,147 Fertilizer distributer, R. F. Orr . . _ . . . . . . . . . . . . . . . . . .  454,977 

For which Letter. Patent of the 
United State. were Granted 

Files, case and drawer for, H. J. Hoffman . . . . • . . . . .  455,251 &ND E&CH BEARING THAT DATE. Firearm, mal<azine. R. Dinsmore . . . . . . . . . . . . . . . . . . . .  455.034 Fire escape, H. Mullennex . . .  _ . . . . . . . . . . . . . . . . . . . . . . .  455.232 

[See note at end of list about copies of these patents.] Fire extinguisher, G. W. Hoglen . . . . . . . . . . . . . . . . . . . .  455,209 Fir�:ti��nli��!1in£ �C�!:::!�bn��� . .  ����' . .  ��.t.� 454.914 Fish book, A. G. Mack . . . . . . . . . . . . . . . . . . . . . . . . . . . . .. . .  454,982 
±�fS.

d
:fn':i't,:'���nti�i£

t
b��: wait;;::::::::.:: :  �:��� �����g �1e,l!,o�:�.nloflc�Ss�;'edt . . . . . . . . . . . . . . . . . . . . . .  454.912 Adding machine, Blackshaw & Rogers . . . . .  a a • • • • • •  454,838 Folding macbine, Stebbins & McDonald . . . . . . . . .. . . 455,065 Albuml photograp'! ... Brewerton & Szameit . . . . . . . .  454,844 Frame. See Window frame. . 

Anima trap, J. H. \'Y 11son . . .  � . . . . . . . . . . . . . . . . . . . .. . . 455,243 Furnace. See Bagasse furnace. 
1:�y�:

i
�d' :!�j�;

a
6i��co�g:eoJ�J: c: <iii; 455,01

6 ������e's�e ��!�l���g� gauge: · · · · · · · · · · · · · ·  . . . . . .  454,937 
tings . . . . . . . .  , . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  454,907 �:�:s

agF�h��u�e, �p�iir:g:ei�r' praying: li: 'Har� 455,OM 
��:s������.

e
F:C�'lr������: :: : : : : : : : : : : : : : : :  tgN�� ris . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  (56.100 Baling press, B. A. Ferguson . . . . . . . . . . . . . . . . . . . . . . . .  455,282 Garment hook, W. S. Whiting . . . . . . . . . . . . . . . . . . . . . . .  455.080 Baly��r;:A��.s:.��?����.�.������i����::.�.i��: 4:»,991 �:.: �����: r:lf�:;edY::::::::::::::::::::::::: : : : : :  ��:�l� Band cutter and feeder, G. H. Lasar . . . . . . . . . . . . . . .  455,219 Gas distributing systems, reservoir for, A. Wit-Barrel machine, W. Merrill . . . . . . . . . . . . . . . . . . . . . . . . . .  454.915 bur . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .. . . . . 456,081 Barrel maaking machinery, F. L. Gordon . . . . . . . . . .  454,n54 Gas, manufacturing, W. G. Wood . . . . . . . . . . . . . . . . . . . 454:,925 Baseball mask. L. J. F. Rooney . . . . . . . . . . . . . . . . . . . . . .  456.007 g���: lb� �':iI�i�: . .  ��� .:�:.� .. . .  ��i.I��� .7��':: . . 454.1H7 Bas}�iig�l����.��.��:.��.���:.i�!.������� ����: .�: �B�; Gate, G. H .  Gilmour . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  454,906 

�:?t a�l�!��t.��fif�r.���.�·::::::::::::::::::::: : : : :  8r�������pp1���nOt�rb���elg;,°J: F .  Bruso . . . . . . . . 455,094 Belt fastener, W. H. Ratcliff. . . . . . . . . . . . . . . . . . . . . . . .  Gold and silver from their ores by electrical amal-
Beverage, H. Hubener . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .. 455,103 gamation, apparatus for extracting, Button & 
Bicycle saddle, R. S. True . . . . . . . . . . . . . . . . . . . . . . . . . . . .  456,027 Wyeth . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  (55,11H 
Billet conveyer, H. S. Smith et al. . . . . . . . . . . . . . . . . . . .  455,062 Grain drill and fertilizer distributer, combined, Bill�!;,1��I':if: ?����s� .��. ���.������� . ��.�'.�: .�: 455,063 Gra�ri �co����·ap·piti-atus: . s'iawinskY' &; (ii-oiea: : : �:� BIllets, combined shears and conveyer for, F. H. Grain testing apparatus, P. Heillsdorf . . . . . . . . . . . . .  ' 454,931 Treat et al. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  455.074 Grate, revoluble, P. L. Crowe . . . . . . . . . . . . . . . . . . . . .. . .  (54.IHI Bin, J. Wilson . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  455,082 Grindstone attachment, J. C. Rainey . . . . . . . . . . . . . . .  455,113 �i�� e�:B�id

�e t1edryx. . . . . . .  . .  . . . .  . . . . . .  . .  . . . .  . . . 456.042 g����r�;a!".1:1!�jj: 'A:: Ca�;;t::::::::::::::: :.: : : : :  t;�:� �����.ange�aW��hJb�aJ�ert . • . • . . . . . . . . . • . . • • • . . . . .  454,962 ii��d'i��oM��Pilg;�� l:'a�J'i��e, R. M. Catlin . . . . . . 454.993 
Boiler 8�arator, steam, C. D. Mosher . . . . . . . . . . . . . . 454,984 Harness, J. J. Hardy . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  455,203 
�gileg�it��

d
ir.

g
k�·c9!;\�Ic;.: : : : : : : : : : : : : ::.:::.��,��: ��:� '!i���g:: �: taD.B�:�:.� : : : : :  : : :: : : : : : : :: : : : : : :  :455;26'1: ��:m nook case, C. H. Emerson . . . . . . . . . . . . . . . . . . . . . . . . . . . .  4.55,280 Harrow, W. F. Ludwick . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 455,256 BOol. �.s�C?01������ .����� ��: .������� . �����.���: 455,121 �:��g;: ��l�f, ��:�e�·&I��;flg�: : : : : : : : : : : : : : :  : :: : :  ��:� 

Boots or shoes, machine for stretching uppers of, Hasp lock. J. R. Ayres . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  455,149 
A. F. Preston . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  455,024 Hay carrier, W. E. Fullmer . . . . . . . . . . . . . . . . . . . . . . . . . . 454,860 Boots or shoes, ventilator for, P. A. Petterson . . . .  454,880 Hay rake, D. F. Oliver . . . . . . . • . . • . • • . . . . . . . . . . . . . . . . . . 45U'I(l4 Bottlin:h macblnes, safety shutter for. Ea S. & H. Hay stacker. J. Holman . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  45::: ,2f 

Bo::u�e:�oiie;; box:" Post' office·box: · · · · ·  a • • • • • • 454,980 ��:�e��giSeee WI���r� �����.st��}'d h�a\���son . . . 454.,930 
Box making machine, Strong & Williams . . . . . . . . . .  455,242 Heating apparatus, steam. W. E. HalL . . . . . . . . . . . . . 454-,964 Box making machines, cutting die for, J. F. GilU- Heating system. steam, W. E. Hall . . . . . . . . . . . . . . . . .  454,965 land . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  456,015 Hitcbing device, F. S. G. Bonneau . . . . . . . . . . . . . . . . . . 456.031 Brake. See Wagon brake. Holder. See Cuff bolder. Key holder. Sash Brake sboe P. S. Criswell . . . . . . . . . . . . . . . . . . . . . . . . . . . .  455,033 holder. Saw bit holder. Sewing machine at-Bridle bit, J. R. McDonald . . . . . . . . . . . . . . . . . . . . . . . . . . .  455,049 tacbment holder. Tool holder. Brick kilnh W. P. Grath . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 455.039 Hook. See Fish hook. Garment hook. Plumb-
��g�::go��lI�l.BCSI���:�·ci �l:::·.:·. :·.· . •

. · .•••. ·. :·.: : : : :  �:�� :��p:��"o�to���k. WhitHetree book. Wire 

��:I:r �Y����fr!.;ir cl����g;" i:i: A: Piitiller:: :  �� '!ig��� ����g���: J: tt,,;:i.:�.� : : : : :  : : : : : : : : : : : : : :  :: '::. ��.m Burner. See Gas burner. Horses, leg spreader for, Smith & Hills . . . . . . . . . . . .  454.,885 
Cabinet, portable, A. M. Bugbee . . . . . . . . . . . . . . . . . . . .  455.162 Horseshoe, G. T. Chapman . . . . . . . . . . . . . . . . . . . . . . . . . .  454.851 Car brake attachment, L. H. Raub . . . . . . . . . . . . . . . . . .  456,114 Hose coupling. H. C. Doman . . . . . . . . . . . . . . . . . . . . . . . .  (55.180 
Car, convertible, M. B. Ryan . . . . . . . . . . . . . . . . . . . . . . . .  454,921 Hose coupling, T. Fricker . . . . . . . . . . . . . . . . . . . . . . . . . . . .  455,249 Car coupling. G. C. Collins . . . . . . . . . . . . . . . . . . . . . . . . . . .  454,978 Hot air bridl<e wall. E. W. Tucker . . . . . . . . . . . . . . . . . .  455.135 Car couplin�. D. B. Croft . . . . . . . . . . . . . . . . . . . . . . . .. . . . .  456,247 Hotel indicator. F. B. Wood . . . . . . . . . . . . . . . . . . . . . . . . .  454.924 Car coupling', G. W. Green . . . . . . . . . . . . . . . . . . . . . . . . . . .  454,864 Hub attacber and lubricator. combined, L. Faris . 455,188 
8: �g�gli�: k ������. �� .��'. ':::. '.'. ':. ' .. :::::: ...... :: : :  �:� ��gg:r��� e§�';,a6��h �;'d�g:t�,:: 

. Hotei' indic�'tor: 454
.
872 

Car coupling, S. Woodworth . . . . . . . . . . . . . . . . . . . . . . . . .  4.'>5.141 Inkstand. W. E. Lewis . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 454.874 Car coupling, S. W. Wright . . . . . . . . . . . . . . . . . . . . . . . . . .  454,970 Insulator, J. F. Munsie . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  4.55,1(J1 
8:,g��:,���fw�y �R.�o�'il�on: : : : : : : : : : : : : : : :  : � : : : :  �:�� }���'. �:: t�1�f��nj����n. 

8: :��t;j'a�'ife�;tel�cgi��I:s"fe(�lheii8oii : : : : : : : : : :  �:� :f���y?A�K�F::.��: : : : : : : : : : : : : : : : : : : : : : : : : : : : : : : : : : : : :  ��:�ra Car motors. circuit connection for electriC, A. A. Key holder, J. Scblutter . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  455.060 Ingraham . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  (56.019 Kiln. See Brick kiln. 
Car mover, :C. W. Drinker . . . . . . . . . . . . . . . . . . . . . . . . . . . .  455,035 Kiln for drying or baking purposes, Fellner & Car, stock. J. A. Stewart . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  455.130 Ziegler . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  455.191, 456,192 

g:��'ori��t�g
u
trq�rg� �.

r
H�b����� .�� �l: :::.' :::: :.: : :  rJ:� ��lfred �:grf:s�����I���ong. J. Cochrane. Jr . . . .  454,854 

Carding engine, Platt & Richardson . . . . . . . . . . . . . . . .  454,986 Knitting macb ines, Circular, Paxton & O'Neil1 . . . .  455,052 Carr��gr:�c1!��i��e����. OX��6;{l.���:���: ���� 4ro,0&S 
KD��\��. L.a��i�e�s��.����.� . �.���.����� . . :�� . . ���� 455,018 

Cards. playing. Gaddis & Lewis . . . . . . . . . . . . . . . . . . . . . .  454.861 Lamp. E. J. Bissen . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  456.156 Carpet beating machine, J. Hothersall . . . . . . . . . . . . .  455,017 Lamp, eJectric arc, C. R. Arnold . . . . . . . . . . . . . . . . . . . .  455.087 Carrier. See Cash and parcel carrier. Hay car- Lamp, electric incandescent, N. Tesla . . . . . . . . . . . . .  455,069 rier. Lamps, carbon for electric arc W. H. Lawrence . .  454,878 Carving machines, cutting tool for, F. Snow . . . . . .  455,064 Lamps, clutch for arc, F. H. 'llhompson . . . . . . . . . . . .  455,fYll 

8�: �g:�; 8: '�W;�r8oii et ·at .' : ,, : :.'.'::.'.'::::::: :: : : :  �:��� La
��n����.���. �?r. i.���������.�� .�������: .C::. ���� 4.55,187 Case. See Book case. Watch case. Lamps, socket for incandescent electriC, B. B. Cash and parcel carrier. D. E. Campbell . . . . . . . . . . . .  455.273 Keyes . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  455,287 Cash Indicator and reftister. C. E. Lord . . . . . . . . . . . . .  454.!l72 Latch. H. C. Beardsley . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  455.091 Cash register and IndIcator, F. C. Osborn . . . . . . . . . .  456,111 tff����r.s':,':�i';.1i�r.tn:¥t��.A. E. Arnold . . . . . . . . . . . 454.835 

8:::� ���:�:�, a;:,����.
i1�t:E� -lio�;'���� : : : : : : : : : : : :  �:� Lifting jack, W. H. Silvertborn . . . . . . . . . . . . . . . . . . . . .  455,1U Casket support, H. J. Breeze . . . . . . . . . . . . . . . . . . . . . . . .  455,093 Lh!htnin{! arrester, Mansfield & Wason . . . . . . . . . . . . 455,223 

g:�\i:!a��c��:h�·'ss·t�bl��onibiDe·d: A: 'M:: C{;r� 455,
200 Llq�}?it�l}���t�g�d�g.���;���i��.��� ��.��������� 454.989 

rier . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  454,928 Liquids. apparatus for dispensin{!, W. M. Ji"owler. 454,997 
Chain attachment, R. A. Breul . . . . . . . . . . . . . . . . . . . . . .  455,O:l2 Liquids in tanks. vats, or other vessels. instru-
Chain, drive, H. J. Gilbert . . . . . . . . . . . . . . . . . . . . . . . . . . .  454,W8 ment for sampling or gauging the depth of, Ii'" 
8��i�: d���eb�nt�i �'it�i.ll ·FOldillii ciiitii-: . . . . . . . . . .  455,226 Loc��dl§t;l Ha�i" io'ck: "Raiiwa;; gate' iock: "Safe 456.122 
che��n��lj�ft8g�I���:� . �?��!. ����.� . �� . . i���;�-. 455,127 Loclg��ti�:,a�,�o�.kB�{n�;. ����' . . . . . . . . . . . . . . . . . . . . . 455,lM 

8gf.�;oiI�!llsbfl���'6.�rt�vf.���':�: ��: : : : : : : : : : : : :  �:�� tgg::;·t��op�t��� �M�t,'iti : : : : : : : : : : : : : : : : : : : : : : :  �:m Chuck, Mead & Albert . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . m,003 Looms, take·up mechanism for narrow· ware, W. Chuck. latbe. Fulmer & Kelvie . . . . . . . . . . . . . . . . . . . . . .  l�.ms Wattle . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  454,001 

g:���: ��W
r F!�:e.� �. ��.l��� : : : : : : : : :  : : : : : :  : :  : : :  �d� t�g�i��r��.lJ. 'j or����:n·::::::::::::::::::: . .  �,?��: �:?/.J Churn, E. I. Harrison . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  454.94.1 Measurer, grain • .  J. B. Bartbo lomew . . . . . . . . . . . . . . . 454,898 

8�':.�u.;u�t�:h:l'��;.fo,:aioj.: 'X: F: Van 'R:h,,'edeii: : �:� ���r;,r�g�ii':;':,ka�i��l��.eIl �\�:!'�'};:r:: : : : : : : : �:�� Clevis, J. J. McBride . . . . . . . . . . . . . . . . . . . . . . . . . . . < . . . . . . 455,108 Mechanical m,ovement, J. A. Fennell . . . . . . . . . . . . . .  455,248 C o
�:;;�� ��'iJ�e�W�tPo'i, jife���'::lW�n�����. �:.�-. 455,041 

Mecbanical movement, G. Johnson . . . . . . . . . . . . . . . .  455,254 

8l�l��� frY�yg::�\ �e!ci ��'f.e\vaik.;r: : : : : : : : : : : : : : :  �:� ����. i�!��������Ji����i�� .������� �����: �: ::::� Coal elevator, B. E. Wightman . . . . . . . . . . . . . . . . . . . . . . 455.139 Metal. producing ornamental open work surfaces 
ColfW: 1i�'lsh������� , :?�, �.��I��:��. ��� . •  ���:��: . 455,24ti Me��·8We�s��?W.:lt·ig,:ew 'it' iiI:',: ':. '. :'.:: ':.:', .:, ':. :'. '. �,�l 
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Metallic po.t, H. Wolfertz . . . . . . . . . . . . . . . . . . . • . . . . • • •  455,084 1 Time piece movement. Hunter & Corthell. . . . . . . • •  455.046 I 
Metallic vessel . H. M. Griffith • . . . . . . . . . . . . . . • . . . . . • • 454,865 Tool holder. E. C. Heydenreich . . . . . . . . . . . . . . . . . . . .  455,101 
Meter. See · Electric meter. Electrical meter. rrop, spinning, L. J. J imenez . . . . . . . . . . . . . . . . . . . . . . . . 455,104 

Piston meter. ·Toy bank, registering, C. P. Booth . . . . . . . • • . . . . . . . . .  454.839 

�B� �T��e�h��:k�n��g:hB��e·.·j: ·ii: H'ooker : : : : �:fu.� �:f:g�: �:g��c!Y·t·c'cis�fri��:·.·.·.:·,: ·. : : : : : :  : : : : : : : : : :  �:�� 
Mining machine, H. B. Wyman . . . . . . . . . . . . . . . . . . . .  454,895 Toy, mortar..., E. P. Eastwick, Jr� . ; ; �  . . . . . . . . . . . . . . . . .  455,184 
Molasses to improve its flavor, treating. J. Duncan. 455,21J5 Toy pistol, J. Good . . . . . . . . .  -. . .  � • • . . . . . .  � -. . . . . . . . .  0 • • • •  455,099 
Moulding apparatus, S. J. Adams . . . . . . . . . . . . . . . . . . .  455,144 'roy savings bank9 registering9 Snellenburg & 
:g�l�I�� ���:����.s'ID.�b�g;o�d.�'."s: : : : : : : : : : : :  �� Tra��g�heiigine:ii:: ·B:M .. CMU;:,:aY:: : : : : . : : : : : : : : : : : :  �:� 
Moulding machine, pulp, M. L. Deering . . . . . . . . . . . .  455,097 Trap. See Animal trap. Roach trap. Steam 
:\10���\� :e�3����·T�������t�:�.����� �.��:�.� �.� 455,211 Trolf:�'and feed wires, means for connecting, J. 
Moulding pulp articles, machine for, H. Carmi- R. �'letcher . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  454,003 

chael. . . . . . . . . . . . . . . . . . . . . . . .  ' . . . . . . . . . . . . . . . . . . . . . . . 454,849 Trousers stretcher, J. C. Covert . . . . . . . . . . . . . . . . . . . . . 454,855 

�fg�l. b�!e rWl:�i:ii�nfot�r. MErecl���iiiagnei{c 4
54.84

6 �:�b��' !r�!e��a�d:!iB� a��:r'!iiis f'Or ioose'riing'; X: 455,265 
motor. S. Elmore . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  , .' 455,186 

Motor Ilenerator or transformer, G. J. Scott . . . . . .  454,883 Tubs, waste and overfiow connection for station-
Mower handle, lawn, J. V. Rowlett . . . . . . . . . . . . . . . . •  454,932 ary w.ash. �. Thourot: . . . . . . . . . . . . . . .. . . . . . . . . . . . . 455,0�2 
Musical instruments, bridge for. R. Lorang . . . . .. . .  45§,221 Type, pt:lnter s. B. GOdwln . . . . • . . . . . . . . . . . . .. -' . . . .  � . . . 454,862 
Neckscarfs, tying- guide for. L. E. Myers . . . . . . . . . . . 455,235 Type wrIters, counter operating mechanIsm for, 
NiC�6n��� . . ?��.��� .  ����.����: . . ������:�� . �:: .�'. 455,229 TYP�' ;;i�rn:���g:iie; 'a: ' Becker � : : : : : : : : : : : : :  : : : : : !�:�� 
Nickel and carbon monoxide making compounds 'J1ype writing machine, B. A. Brooks . . . . . . . . . . . . . . . .  454- ,845 

of, L. Mond . . . . . . . . . . . . . . .  .' . . . . . . . . . . . . . . . . . . . . . . . .  455,227 'fype wr�ting machhJnes, ribbon for. L. H. ROgt:;��. 455,2f.3 
Nickel, depositing, L. Mond . . . . . . . . . . . . . . • . . . . . . . . . . 455,230 Type writIng mac lneshupper case treadle attavu-
Nickel, obtaining metallic, L. Mond . . . . . . . . . . . . . . . .  455.228 ment �or, A. M. Rot ert . . . . . . . . . . . . . . . . . . . . . . . . . .. 455,116 Ordnance on ships, apparatus for automatically Ultramarn�e. apparatus for the manufacture of, 

regulating the firing of. '1. J. Cuadros . . . . . . . . .  45.5.176 F. Curtrus-Brockhotf. : . . . . . . .  : . . • . . . . . . . .  : . . . . . . . .  454,856 
O�amental panel, composite, A. B. Cameron . . . . .  455,1195 Valve and plate, combmed pipe couplIng, V .. 
Pamt, T. M. Sanderlin . 455 118 Seeger . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 455,008 
PantOgraph. G. R. Ellioti : : : : : : : : : : : : : : : : : : : : : : : : : : : :  455:185 Valve for sinks or water closets. A. A. & F. B. 
Paper box �aking machine, J. E. Hinds . . . . . . . . . . .  454.,908 Stout: . .. . . . . . . . . . . . . . . . . � . . . . . . . . . . . . . . . . . . . . . . . . . . . 4M,8S9 
Paper makIng, cvl inder or drum for J. Macnarey. 455 222 Valve, grIdIrOn, C. J. Melhn . . . . . . . . . . . . • . . . . . . . . • . . • •  454,875 
Parchmentized fiber. manufacture of rods of R. ' Valve mechanism for rock drills..,t.. H. Ball . . . . . . . . . .  455,090 

P. Frist (r) . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  : . . . .  11,173 Valve mO�ion for rock drills. H. Hall . . . . . . . . . . . . . . . . 455.009 
Pastebqard • . etc., machine for cutting, Saltzkorn Valve. relIef, V. Popp . . . . . . . . . . . . . . . . . • • • . • . . • . • • . . . •  45�,292 
patte��o��e 'Ve�t'aiid 'shirt" atterll": · · · · · · ·  . .. . . . . 454,968 ;:f�:: i:����·y�k�fg���ifety 'j: ' 'Ih: 'LonergrlIi:: :  �:88I 
Pat�ern for tubular articles, l J. Adams . . . . . . . • . .  455.142 Va�p marking machine, J. F. Rogers . . . . . . . . . . . . . . •  454,987 PavlDg bloc!'s, makin .... J. A. Jones . . . . . . . . . . . • . . . . .  455.213 VehIcle hound. G. Erdle . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  454.930 
Pen, fountaIn, G. S. Parker . . . . . . . . . . . . . . . . . . . . . . . . . .  455.023 VehIcle step, M. Frost . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  455,194 
Phonograph, '1'. A. Edison . . . . . . . . . . . . . . . . . . . . . . . . . . .  454,942 Velocipede. A. H. Lessells . . . . . . . . . . . . . . . . . . . . . . . . . . . 455.220 
Pbono�raph recorder or reproducer T A Edison 454 941 Veloclpede. L. W. Rhoades . . . . . . . . . . . . . . . . . . . . . . . . . .  4,1)5,058 
Pbono%aphs, reproducer for, W. McMahon . . . . . . •  454:947 Velo<?ipe.de saddle, E. R. De Wolfe . . . • . . . • . . . • . . . . •  455,014 

�l�g·act�n5L.m$:i��grcross � : : : : : : : : : : : : : : : : : : : : : :  �:�� t������ti�������.J: �·.�����x� : : : : : : : ::::·.: �'.�� 
P!anos, str�nginll, L. A. Kindler . . . . . . . . . . . . . . . . . . . . .  454,911 Vise, pIpe. W. Vanderman . . . . . . . . . . . . . . . . . . . . . . . . . . .  455,136 
P!pe couplmg, M. Dillenburg . . . . . . . . . . . . . . . . . . . . . . . .  455.178 Wagon body. J. Hessong . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 455.044 PIpe coupling for steam beating or other pipes R Wagon brake, S. T. Lamb . . . . . . . . . . . . . . . . . . . . . . . . . . . .  45.1),100 

1. Hampton . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . : . . .  : 45.5.202 Wash board. C,. D. Fuller . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  455,036 
Pipe formIng apparatus, tapering, C. M. Carnahan 45.1),214 Wash�nll mach�ne, W. G. Boston . . . . . . . . . . . . . . . . . . . . 454.842 
Pipe wrench, H. Phillips . . . . . . . . . . . . . . . . . . . . . . . . . . . .  454,917 WashIng machIne. A. Taube . . . . . . . . . . . . . . . . . . . .. . . . . 454,933 
Pipe wren� J. E. Wakefield . . . . . . . . . . . . . . . . . . . . . . . • 454.893 Watch case. N. Moore . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  455.231 
�i:tgri' e�gin:.s��f�os��w��: : : : : : :  : :  : :  : :  : : : :  : : : :  : : :  �:� ;:l�g ::��r1se��:�t��. � �it��·ri;ei.'.'::::: :: : : : :  �:� 
PIston meter, H. C. Ahrbecker . . . . . . . . . . . . . . . . . . . . .  45,1.244 Watch, stop, P. Sandoz-Barbier . . . . . . . . . . . . . . . . . . . . .  455,026 Planin� machines, belt shifter for E A Walker 454 958 Water heating apparatus, W. S. Reed . . . . . . . . . . . . . .  455,057 
Planter, O. E. Baldridge . . . . . . . . . . .  : . .  : . . .  : . . . . . . . . .  : 455:150 Waterproof compositions from linseed oil, mak- .. 
Planter, J. M. Normand . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  455.290 ing, H. Kellogg . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  450),286 Planter and cultivator, seed, McClain & Caldwell. 455,236 Wa�er ways, apparatus for deepening and clean-
Planter, can:', W. F John.on 454 871 Ing. F. J. Merriam . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  454,877 Plow, gang. 17. P. cieveland . : : : : : : : : : : : : : : : : :  : : : :  : : : 455)71 Weather. strip. W. F. Cunningham . . . . . . . . . . . . . . . . . .  454.994 
Plow. rotary, G. P. Cleveland . . . . . . . . . . . . . . . . . . . . . . .  455.170 Well b.orI!lg appar�tus. F. Gardner . . . . . . . . . . . . . . . . . . 4.15,037 
PlUW�.��'.� ����i.��:�.����.��. ��:.���.r.' .�: .�'. �.����� 455.129 ���:l,n�l.n�. �riC;:;;:i�l.'.�: .::.�������:::: : : :: : : : : : !�:�� 
Pneumatic transmitter. A. B. Campbell . . . . . . . . . . . 454,992 Whitlletree coupling. W. A. Schleicher . . . . . . . . . . . . .  455,119 
Po.t. See Metallic post. Whitlletr�e hook, �. H. Thompson . . . . . . . . . . . . . . . . . .  455.259 
Post office box, electriC. W. A. M. & R. T. F. Wind engme. S. q�l.wold .. . . . . . . . . . . . . . . . . . . . . . . . . . .  455,201 
pot�

mJ��·coiiee . . (ii: · · · · · · · · · · · · · · · · · · · · · · · · · · · · · ·  . . . .  455.126 �1��::'�i�a��,a}I:Jr.gJ:;{�"a���'. �: .�:.���:.��: :  �:� Potato digger. W'. E. Roche . . . . . . . . . . . . . . . . . . . . . . . . .  454.919 Wjre .tretch�r. M. Sail berg, . . . . . . . . . . . . . . . . . . . . . . . . .  454.988 
Power converter, I. Shoudy. Jr . . . . . . . . . . . . . . . . . . . . .  455,009 WIre suspe,nslOn hO?k, C. H. Thurston . . . . . . . . . . . . .  454,891 
Pr�88. See Baling press. Wool washIng �achlne, F. G. Sargent . . . . . . . . . . . . . .  455,059 
PrInter's furniture. A. T. Thayer . . . . . . . . . . . . . . . . . . .  455,070 Wrench. See PIpe wrench. 
Printjng lamp shades. type for. T. Harper . . . . . . . . .  454,868 Wrench. C. A. Adams . . . . . . . . . . . . . . . . . . . . . . . . . . . • • • . • •  454,896 PI1ntlllg machines. automatic feeding apparatus Wrench, J. Du Shane , . . . . . . . . . . . . . . . . . . . . . . . . . . • • • . . .  455,183 

·for. W. F. Kidney . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  455,020 Wrench, C. A. McIntosh . . . . . . • . . . . . . . . . . . . . •• . . . . . . . •  455.2:l8 
PrInting press ink distributor. L. Haviland . . . . . . . .  455,206 Wrench, W. F. Me,rcer . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  455,225 
Protector. See Skirt protectoro 'Vrench, F. S. Thrlng . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 455,133 
Pnlley. to .hafts fltting. R. E. Papendlck . . . . . . . . .  454.916 Pum% .team, J. G. Downie . . . . . . . . . . . . . . . . . . . . . • . . . .  45-!,857 Pnnc Ing apparatus. N. Nelson . . . . . . . . . . . . . . . . . . . . . .  455.289 Purifier'and dust collector, self-contained. H. A. DESIGN S .  
Pust gndo:.a��'*�wrigiii: : : : : : : : : : : : : : : : : : : : : : : : : :  �:� Puzzle, J . Stern . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 455,066 Bottle.or vase. J. B. Lj'.0n . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  20,898 
Pyroxyline, manufacture of, H. de Chardonnet . . . 455,245 I Bulletm boar9,. W. ¥. atton . . . . . . . . • . . . . . . . . . . . . . . . .  20,905 
Railway electric J �., Munsie 455 233 455 234 Church pew, �. SprIngsteen . . . . . . . . . . . . . . . . . . . . . . . . . .  20,868 
RaHway'gate, O. W: Johnson . . : : : : : : : : : : ':::: . . .  : . . . : 454:955 Collar, 'I': E. l-lcCann. : . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  20,872 
Railway gate lock. M. B. Mill • . . . • . . . . . . . . . . . . • • • . . . . 454,988 Dress �hleld. I. B. Klemert . . . . . . . . . . . . . . . . . . . . . . . . . . . .  2O,90� 
Railway signal, electriC, Stevens & Hovey . . . . . . . . . 455,266 DumPlng.bucke� G. L. St�ubne!, . . . . . . . . . . . . . . . . . . . . .  20.9:l6 
Railway trains. equipment of, J. Krehbiel . . . . . . . . . .  455.021 Gem .ettmg. J. li. Heppdmg . . . . . . . . . . . . . . . . . . . . . . . . . .  20.810 
Railways, automatic 'safety stop for inclined Globe, Bohm & Power . ... . . . . . . . . . .  : . . . . .  , . . . . . . . . . . . . . .  20,894 

cable, E. R. Duckwall . . . . . . . . . . . . . . , . . . . . . . . . . . . . . . 454.,858 Hardw�re, ornamentation of bUlld8f s, R. W. E. 
Railways driving mechanism for cable J Walke 454 89i Chrlstesen . . . . . . . . . . . . . . ... . . . . . . . . . . . . . . . . . . . . . . . . . .  20,895 
Rake See Hay rake ' • r ,  Lamp fount holder, A .  Patltz . . . . . . . . . . . . . . .  20,864, to �,867 
Razor sharpening de '. e P J C 455 165 Medallion" H. W. Taylor . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  20.899 
Recorder. See Pbon��aph reco���� . .  · . . . . . . . . · · ·  , Oil cloth. \;. T. & y-• . E. Meyer . . . . . . . . . . . . . . .  20.873, to �,892 
Refrigerator car E R Hutch'n 4M 869 Spoon, H. B. DomInIck . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  20,862 
Register. See Cash register. I Fsare·reg·ifiter: · · · · · · , Spoon. E. I. G�rfiel� . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  20,896 
Regulator. See Electric current regulator. Spoon, Jarec.kI � DIsque . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  20,897 
Riveting machine R A Carl 455 167 Spoon, G. WIlkmson . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  20.901 
Roach trap M Cohe "  . . . . . . . . . . . . . . . . . . . . . . . .  

455'096 Spoon, C .  G. Willson, . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  20,900 
Rock dril ls ' tri"pod fg-· · if ·BaiC . .  · . . . . . . . . . . . . . . · · · ·  455'269 Spoon, etc., A. F. Jackson . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  20,863 
Rocket primer P Curini:ngham· · ·  . . · ·  . .  · ·  . .  · ·  . . . . · . .  4SS;278 Spoon, etc., W. H. Jamouneau . . . . . . . . . . . . . . . . . . . . . . .  20,871 
Rockets combined carrying bOX' 'and 'fi�iil:g 'chut'e Spoon, etc., I. H. Johannes . . . . . . . . . . . . . . . . . . . . . . . . . . .  20,002 

for P Cunningham 455 279 Spoon, etc., �. Mayer . . . . . . . . . . . . . . . . . . . . . . . . . • . . . . . . . .  2O,00j 
ROOfing fabric apparat{.ii 'for"mak'iig' iii ' c ' K. . . .  . Spoon, etc . •  E .  A. RobbIns . . . . . . . . . . . . . . . . . . . . . . . . • . . . .  20,89:' 

baugh . . . . .  � . . . . .  , . . . . . . . . . . . . . . . . . .  � . . : . . .  : . .  : . . . .  ��� 455 Water closet bowl, J. C. Beekman . . . . . . . . . . . . . . . . . . . .  2O,86fI 
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. : : : : : TRADE M A RKS. �:��, �3�1��t �o;;:i;:: J:}I.s1�am8·.·. ·.·.·. · . ............ : : : : : t;and moulds. pattern for gates and runners in, S. Anodyne, Battle & Company Chemists' Corpora-

J Adam. 455 146 tion . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  19,813 
Sa.h· fastener ' iI: if: Woodstock: : : : : : :  '::::::::.: :  : : :  455:085 Antiseptic powder. M. Challande. . . . . . . . . . . . . .  . . . .  . . .  19,814 
Sash hOldera E. Z. Kidd . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  455,215 �:��nfog�:.'ii�'N�I�t�!��i.��.���d.�� .��::: : : : : : : :  f8:�� 
��:i�� ���h���·C�ir�ft"&"viereck: Jr: : : : :  : :  : : : : : : :  �:1¥� Beer, Otto Huber Brewery . . . .  , . . . . . . . . . . . . . . . . . . . . . . .  19.816 
�:i:: ��fi����� :ei�h�;;�j��: Wat�ers:: : :  :.: : : : : �:� Beeti·o������� ����: ��.�.?�l.���� .�.����� ��.s.����� 19,826 
Scale, self-registering, W. R. Jones . . . . . . . . . . . . . . . . .  454,00) Canned and preserved meats, Miller, Hendricks & 
Scalper and purifier, combined, D. Sewell . . . . . . . . . .  454,950 Co . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  19,801 
Screw and nut, feed, E. A. WalKer . . . . . . . . . . . . . . . . . .  454,959 8��"c�1�t�hc';1���ts�N�'E· �j.i�W��oznc�. �.� : :  : : : :  : : :  t�:�� ��Tro��lvdr,t· 3r���" ' "  . . . . . . . . . . . . . . . . . . . . . . . . . .  !�'iii8 Chocolate • • weet. H. L. Pierce . . . . . . . . . . . . . . . . . . . . . . . .  19.802 
Seamer. rOOfing, R. R. Deiai;ey: : : '. : : : '. : : : '. : ':::. : : : : : 455:177 Colors. coal tar, H. Kohnstamm & Co . . . . . . . . . . . . . . . .  19.825 
Seconds hand, stem setting, Hunter & Corthell . . . 455,285 Extracts, flavoring, J. H. Smith Company . . . . . . . . . . .  19,817 
Seeding machine J F Platt 454 918 Fish, whole, cut, and boneless, J. G. Tarr & Bro . . . . 19,835 
Separator. See Boiler .eparator: · · · · · · · · · · ·  . . . . . . . .  • Flour. wheat, R. T. Davis Mill Company . . . . . . . . . . . . .  19.794 
Separator J H Driller 454- 940 Flour, wheat, E. Gripp & Son . . . . . . . . . . . . . . . . . . . . . . . . .  19,795 
Sewing machine. H. H. Fefey::::::::::::::::::. : : : : :  455:190 Flour. wheat, M. McCafi'rey & Co . . . . . . . . . . . . . . . . . . . . .  19,797 
Sewin� machine attachment hOlder, Talbot & J��c��:�� �a�s �i!�Se���lioi ' wate;: B�eam: 'and 19,772 
sew�nai:aCh'i�e; 'butt:o�' hole; 'A': Heiwi.i: : : : : : : : : :  �:� hot air. Baker Heater CompanY' . . . . . . . . . . . . . . . . . .  12,829 
Sewing machine shuttle driving mechanism, A. Glass signs and labels for druggIsts' use, Dawes Rontke . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  455,115 GoI��?�����d,;I;;�.;'aP�l�I ware: Ei: ' A: wiiii{.ey 19.777 Sew��t::':.c���.� ��':.t:I.� ���:.�����. ���������' 

. .  
�: 

455,1
56 & Co . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  19,780 

��::is�tr��e tie'l;.P.'li:ars: · · · · · · · · · · · · · · · · · · · · · · · · · ·  454,944 GOIMiii,';,'"y '1ngt�:':� .1��i�, f£7'!i9?N;7�ar�'I�,7�; 19,800 
Sh' I H B 455 272 Gold, silver, and plated table ware, E. A. Whitney 
sht�fl:S, app��t��nfor ·making ·siiica·C08.t:ed· Or ' & Co . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  19,781 

other, H. Bormann . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 455,2n Hai�tfJrygti�;:B s���b�o��ii�Pt��:��f'cg:�rf�i S:lr�,OJ��'. �.�Ck. ����.���.���: .':'"��.�����.�. �.:���� 455.137 Ha::s�����i��d��'."�.��:' ·:. · . . :::::::. : .. .. .. .  : . .... ':. ' '::. l?J� S. oe horn. E. Wolf . . . . . . . . . . . . . . . . . . . . .. . . . . . . .  : . . . . . .  455,003 Knives, forks. spoons, and other gold, silver, and SIfter and gfl;rbage receptacle, combIned CInder, plated articles, M. W. Galt Bro. & Co . . . . . . . . . . . .  19,769 
Slg�ar·�::I�I��;.ic· 8ig;;aCiiaiiway·8ignai: · · · · ·  454,887 Llmm.mt, W. H. Eldred .. . . . . . . . . . . . . . . . . .  : . . . . . . . . . . . .  19.815 
Signaling apparatus, electric, M. Martin . . . . . . . . . . . .  454,973 MedIClnes f!Jr nervous dIseases, S. A. RIchmond . . .  19,774 
Signaling circuit. electric, iU. Martin . . . . . . . . . . . . . . .  454.914 M.etal, babbitt. E. L. Po.t . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  19,773 
Skirt protector. M. Rosenstock . . . . . . . . . . . . . . . . • . . . . .  455.264 1 O!I cans, H. Dutt0Il. . . . . . . . . . . . . . . . .  : . . . . . . . . . . . . . . . . . . .  19,818 
Skylight lifter and lock W Trebilcock 455 134 OIl, cookmg, A,,!erlCan Cotton. 011 Company . . . . . . .  19.807 
Sleigh runner. J. A. Gendron . . . . . . . . . . .  : : : : : : � : : ·. : : :  455:098 ��c:��drrl�iaTnga.r �tif��l Company· . . · . . . . . .  · 1�,g Smoke co�sumer. F. �. Bates . . . . . . . . . . . . . . . . . . . . . . . .  455,153 Petrole.im, refined. Arken & Do-tiglas:::::::::: � : : : :  19:821 . Solde�ng lro!:!, el.ectrlC. A •. E. -A.ppl.eyard . . . . . . . . . . •  455,010 Plushes, Contrexeville Manufacturing Company . .  19,820 SpinnIng or wIndIng machInes, IndICator for, J. S. Remedies, certain named, J. C. Batdorf . . . . . . . . . . . .  19,810 Macfarlane . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  ' " 454,957 Remedies for diseases of the kidneys and kindred 
�g��g !;�o:::r�Ji'ni neve�: w � B: . Nort'On·::. :.:::: :�:�t org:;tns. J. C. Batdorf . . . . . . . . . .. . . . . . . . . . . . . . . . . . . . . 19,811 
Springs, manufacture Of, P. O. Greipp . . . . . . . . . . . . .  454,963 RemedIes for throat and lung diseases, J. C. Bat-
Sprinkler. See Fire extinguishing sprinkler. dorf . . . . . . .  : . . . . . . . . . . .  : . . . . . . . . . . . . . .. . . . . . . . . . . . . . . . .  19,808 
Sprinkler. A. J. Bartlett . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  4,55.151 Ii::::��; ��� �h�.:-���\:;��'g�?m�,;;:'3i��li .. e8 ·J  . .  c· 19.796 Steam trap, Lonergan & Fogel . .  . . . . . . . . . . . . . .  ' " . . .  455.002 Batdorf ' . . 19 809 Steep.ing,boiling,or extracting v�ssel, H. Palmieri 454,879 Rings, plated finger; Pal�er '&: cai;�orl.·.·.·.·. ·.·.·.i9:827; 19;828 Steerln� v�ssels by st�m, J. IrvI� . . . . . . . . . . . .  : . . . . .  454,909 Salves, cough sirups, and remedies for diseases of Stem wlndlnga.nds�ttmg mech�nlsm, F. P. Ripley 455,025 the blood, J. Marx & Co . . . . . . . . . . . . . . . . . . . . . . . . . . .  19,771 Stove bo&rdshmachlne for making. J. J . Sweeney. 454,951 Sewing machines Demorest Fashion and Sewing �irap. c S:1e S �wiltftP. dri k .05 105 Machine Comp;my . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  19.776 raw u ar. ,. . en c . . . . . . . . . . . . . . . . . . . . . . . . � , Soaps, washing and toilet, H. Ji�inn & Sons . . . . . . . . . .  19,768 Su�peeders, J. r. B�odfi1!ox . . . . . . . . . . . . . . . . . . . . . . . . . . .  455 .. 158 Spoons, forks, bells. plates. and hollow ware for �-::b\��' 8�:�:���r��i�;�'id'S table. the ta.ble, silver and plated, J. H. Hutchinson. 19,770 
Tack driving machine Cri.p & Copeland 455 174 

Stove p\'hsh. R. T. Sar¥nt . . . . . . . . . . . . . . . . . . . . . . . . . . .  19.799 
Tank. Sef;' Meas�tin�' ta�k. . .  . . . • . . . . .  , 

�r:'a��It:������:�R. B� ·B�:�:�ogo: : : : :  : : : : : : : : :  {�:� Telegra:pblC aud tIme ln�hcations, electrical trans.. Tin and terne plates, Mansel Tinplate Co . . . . . . . . . . .  19,775 ml •• lOn of, H. J. HaIght . . . . . .. . . . . . . . . . . . . . . . . . . . .  454,867 Tin plates, E. Boughton & Company . . . . . . . .  19.8.11 to 19,834 Tel����e����.����.' . .  ��.�����l.� . . ��� .���.�:.�: 455,038 Tin plates, Teilo Tin Plate Co . . . . . . . . . . . . . . . 19,8(}i to 19,806 
Telegraph instrument. printing. F. Sedgwick . . . . . . 454.834 -�-�-.����������������-Telegraph, printing, Bates & Van Hoevenbergh . . .  455,294 A print.ed copy of the specification and drawing of �:��f�:�i:ici��t��gF �W ��i:��;g�:���� : : : : : : : : :  �:W� r�i;�3�T������.e.:Rre��if��;h�d a��rEaig�t oi�c�rj�� Temperature controller, electriC, E. H. Parker . . . . 454,985 25 cents. In ordering please state the. name and number Tblll coupling. D. S. Brown . . . .. . . . . . . . . . . . . . . . • . . . . . .  4,55,011 of the patent desired. and remit to Munn & Co., 361 Thill coupling, W. H. Burke . . . . . . . . . . . . . . . • . . • . . . . . .  455.163 Broadway. New York. Thill coupling, C. D. HulT. .  . . . . . . . . . . . . . • . . . . • . • • . . . .  455.234 
��m ;��g�:i�·P�j�H��'!�i.� .. : : : : : : : : : : : : : : : : : : : : : : : :  �:� Thill support. E. A. McGoldrick . . . . . . . . . . . . . . . . . . . . .  454.878 
Tlckea railway, W. A. Thrall . . . . . . . . . . . . . . . . . . . . . . . .  455.!J73 
�: 1�����1�:;:��::1::.� .. . ���.�::: : : : :  = 

Canadian patents may now be obtainea by the in'"' l ventors .for any of the inventions named in the fore­going list, provided they are SimPle! at a eost of $40 each. If complicated the co.t will be a ittle more. F'or full instructions address Munn & Co., 361 Broadway, New York. Other foreign patents may also be obtained. 

The above are charges per a�ate line - about eig-ht words per line. This notice shows the width of the line. and is set in agate type. En,:{ravings may head adver­tisements at the same rate per agate line. by measure­ment, as the letter press. Advertisements must be received at Publication Office as early as 'l'hursday morning to appear in the following week's issue. 

U SE ADAMANT WALL P LASTER 
It is Hard., n enMe, a n d  A d ­

hesi Vet Does not check or crack. It is impervious to wind. water. disease germs. 1t dries in a It can be applied in weather. It is in gen .. granted for the selling. 
Address A D A M ANT M FG .  CO. 

309 E. C�el l esee �t. , 
Syrn C u 8 e .  N .  Y. 

ELECTRICAL ! 

S T E R E O T Y P I N G. ·-A VA LUA BLE series of lectures by Thomas Bolas. discussing the most recent methods in thiS branch of typogra l >ty. With 23 illustrations. Contah�ed in SCIENTIFI(' AM I<: HICAN SUP .. 
P L � "''''T, NO •. 7 7 3  and 7 7 4 .  Price 10 cents each. To be had at this office and from all newsdeaJers. 

B A R N ES'  
New Friction Disk Dri ll. 

FO R LI G HT W O R K. 
Has these Great A dvantages: 

The speed can be instantly changed hom 0 to 1600 
::�b:;;�d��;�� �� S3����

g
w�:�

ts
�q�al��:J;:I�h� 

smallest or largest drills within its range-a won· 
derful eCOIlC'my in time and great saving in drill 
breakage. Send fol' catalogue. 

W. F. & I NO. BAR NES CO • •  
1999 Ruby St. .  Rockford, lll, 

The Sebastian-May Co. A N E W  E D  I T I O N  0 F I mproved Screw Cutting .1!=l��lr 
The �cientinc Ameri��n nereren�e ���R �:�e�LA THES 
This attractive little book. of 150 pages. embraces a great va.riety of Information useful for reference in the house and workshop. It contains the last Census of the 

U. S. by states and counties, and has the area of square miles in each state and territory. with tables of the oc-

Dri l l Presses. Chucks, Drills, Do�s. and Machin ists' and Amateurs' OULfits. Lathes on torin1. Cata­I ()�nes mailed on application. 
1 1) ;;  to 1 67 ll i ahland Ave • • SIDN EY, O HIO. 

���:�i7��s�� �ri�u�::iri:nfo�di�hi��fa�\�� °illb��i; 
tl�f����ta�:�ntat��'fr��� �m'�i;�c'il��� hg�f��i,t��� 0 N GAS EN GI N E B. � A VAL U A B LE 
patents se

.
cure caveats trade marks, design patents I p�p�r by E. Delama

. 
re- I �ebouttevlne. touChll�e-.upqn the 

and copyrights. ' hI�tory .?f gas m91 0rs III gt ·neral . and descnbmg lD de-
The book contains tables for calculating the horse : tall the s"il}lpJex. engine 1nve�ted "!lv t.h.e a,ut�or and 

power of steam engines, and other information useful 1\1 r ,JI alandI,?' WIt.h 23 tlgur�es. Contamed In �CH NrIF�C 
and varied. The matter crowded between the covers AM I· RICAN .. UPPLEMENT. �OB. , I .) and 7 ]  h. PrICe 1 0  
of this Jittle l50 page volume cannot be obtained from cents each. To be had at thIS office and from all news .. 
any other source. Price 2,r) Cents. May be had of dealers. 
newsmen or by mail. -C::;;;�;:::;;:����;:::::;:;;;;:;;:=;:;:�-:L\ILUN"N" � C O .  1 

Publishers of SCIENTIFIC AMERICAN, 
3 6 1  Broadway, New York. 

GYMNASTICS FOR GIRLS. -AN IN-
teresting account of the course of instruction g-iven at the Berkeley Athletic ClUb for Ladie.. With 18 illus­trations. Contained in SCIENT I FIC AMERICA� SUPPL ��_ MEXT, No. '7 5 3 .  Price 10 cents. To be had at this office and from all newsdealers. 
Atkinson " Cycle " Gas Eng i ne 

Uses less gas per H. P. than 
any other. Has a working stroke at every revoZu­

tio'n of the crank. The stead­
iest, most economical, and 
easiest to start of any gas engine made. 
Hent·y Warden. Manuf'r. 
1824 Allegheny A v.;Phila., Pa. 

S���!,!�un!�·
a BICYCLE 

eClld .·or prices to A. W. GUMP& CO.,Oaytpn, 0. I Ne.w Bicycles at reduce(l y.--- pnces. and 400 second-hand 
� .. on�.I�y3:!,iG�n:e���i�ype 

Wnters t&ken in exchange Boys; or �irls Sa.fety, with �bber tires, $ 15.00: Boy. 25-mch Safety. WIth rubber tires - - 17 .50 
Gents' 3O-inch Safety. balls to b'g's and pedals, 55:00: 

T H E  N E W M O D E L  " H A L L . "  PERFECT T1r:�tlB�'iFOLDER. 
Liberal. 

Mariner & Hoskins, Assayers & Chemists 
WATER for Boiler Purpo.es analyzed. A LLO YS, their composition determined 
ORES, all kinds as.ayed. . 
ANYTHING, the composition of which it may be desirable to know. 

S '  S. C l ark Street, (Top Floor,) C h icago 

G E N E RA L �"Q EX P E R I M E NTA L .­MACH INE  WORK . BEST FAC I L ITI E S  IN C H I C A G O  NATIONAL MACH INE  WORKS 35 S �  CANAL S T  CHICAGO I L L. 
DEVELOPMENT OF A M  E R I C  A N Blast Furnaces. wIth special reference to large· Yields.­By James Gayley. A description of some of the princi­pal blast furnaces in tbe United States showing the chang�s i� design �nd practice by means of which ex­traordlnarlly larg-e Yields have been obtained in the last decade. With 8 figures. Contained in SCIlCNTIFIC AMERICAN !SUPPLEMENT. No. 7 7 6. Price 10 cents. To be had at thIS office and from all newsdealers. 

SP ECIAL NOTICE ! Two handsome photo-engraved display .heet. 
�'Ii��:gi Improvem-ents in Air Compressors " U Recent Improvements in Rock Drills " , 
mailed free to any one who will cut out this 
:�de��;:int and mail it to us with his name 

INGERSOLL-SERGEANT DRILL Co. No. 10 Park Place, New York, U. S.A. 

Useful Books! 
Manufacturers, AgrIculturists. Chemists. Engineers. Me. 

chanics, Builders, men of leisure, and professional 
men. of all classes. need good books in the line of 
their respective cal lings. Our post office department 
permits the transmission of books through t.he mailS 
at very small cost. A comprehensive catalogue of 
useful books by different authors. on more than fifty 
different subJects. has recently been published for 
free circulation at the office of this paper. Subjects 
classified with names of author. Persons desiring 
a copy, have only to ask for it, and it will be mailed 
to tbem. Address, 
M U N N  & CO . . :161 IIrondwny. New York. 

IN���n�:e� re'r'le�l�!t!?ty ,?Ji��e�[(��i���II��d� All kinds first-class lathe, planer, and bench work. Par­ticu lar at,tention to special machinery, tool&, d ies, and press work. Safety COt,stl'llction Co., 143 &. 145 Elm St., N. Y 

Mechanical Help Cor Inventors. 
There is nothing like a first-class ma­

chine shop, organized for and adapted to 
miscellaneous j obs, to carry out an in­
ventor's ideas and make the most of 
them. Primer to send. 

TALCOTT' S COMBINATION 

PATENT BELT HOOKS, 
__ ��� __ W�. _O_._T_A�L�COTT, Providence. R. I. 

U Improvement the order of the age." 

THE SMITH PREMIER TYPEWRITER 

Important Improvements. All the Essential Features greatly perfected. The Mo;:;t Durable in A l ignment. Easiest Running and Most Si lent. All type cleaned in 10 seconds without SOiling the hands. 
The Smith Premier Typewriter Co.,  Syracuse, N. Y., U. S. A. 

Send for Catalogue. 

SOME APPLICATIONS OF ELECTRIC Transmission.-A lecture by Frank J. Sprague, delivered In the Sibley College course, explaining the various 
�p��l�r�� o;�:ia�������e�r�rf�gro;�:c��:iitle�re�}�; 
�g�eli�fe.th{vl¥:nr4 �fJ���;:�?g�s�h����:i���ern ���i#� TIFIC AMERICAN SUPPLEMENT, Nos. ' 0 '7 ,  7 0�, and 
7U9. Price 10 cents each. To be bad at this office and from all newsdea I ers. 

Jtl. Ch Do it yourself. Cir­- eap cu1ar press $8. Size 
P · te for small newspa_ rm In2'f�f�g$e4!sy �r;[ld , rules. Send two stamps for Cataiogue to factory. KEL!s I�Y & CO.9 Meriden , C O U l l .  

Shepard's N ew $ 6 0  Screw-Ct�1tig Foot Lathe 
� Foot and Power Lathes, Dril l 
� ���ts�SCh����>�:ridr!I���';�t 
00 Drills, Dogs. Cllipers, etc. 

l .. athes on · trial. Lathes on payment. Send for catalol!ue of Outfits for Amatpurs or Artisans. Address HA(h:�,r.El'ARD, 
134 E a s t  �d i"!treet, 

Cin<'i n nati, Ohio. 

2nd  � MACH I N E R Y  H 
N. Y. Mach'y Depot, Bridlle Store 16. Frankfort St . •  N. V. 

© 1891 SCIENTIFIC AMERICAN, INC.



JULY 1 I ,  1 89 1 . ] 
LangDein's New and Splendid Book on the Electro­Deposition (If Metals. 
In Press. To ��.r,��Y���
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�e�S:I:oo�n one volume. 

A COMP LETE TREATISE ON THE 
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mersion Processes. the Coloring Of Metals, the Methods 
of Grinding and Polishing, as well as Descriptions of tbe 
Electric Elements-.1wDynamo-Electric Machines, Thermo­
piles, and of the Materials and Processes used in every 
Department of the Art. Translated from the German 
or Dr. George Langbein. with additions by WilJiam T. 
Brannt, editor of U 'l'he Techno-Chemical Receipt Book." 
�l����

at
I'i�J� �l;�rf���

g
i;rl�� . . ��.� . ����.�' . . ��: cftl rr Subscript,ions received in advance, to be paid for on 

do. Ullery. at tlu publication price, Jree of freight (yr postage. 
ar Prospectus, showi1l(1 Table of Contents, sent free of 

postage, on application. 

H E N R Y  C A R E Y  B A I R D  Ill. CO.,  
INDUSTRIAL PUBLISHERS, BOOKSELLERS d:IMPORTERS 

S10 Wal nnt St., Ph i ladelphia, Pa . . U. S. A. 

CX...A.��·S Ventilating and Drying 
F A N S. 

ltunning, A d j u s t a b l e  
Self-Oiling Bearings. 

f:atalogue free. 
Press Rol ls for Wool 

'Vashing and 
f! Machines. 

G E O .  P. C L A RK, Manuf. 
Windsor Locks , Ct. 

CK a. O R E  BREAKER 
Capacity o p  to 200 toos per hour. 

Has produced more balJast. road 
meta), and broken more ore than 
all other Breake"s combined. 

Builders of High Grade Mining 
Machinery. 

Send for Catalogues. 
CATES I RON W O R KS,  

:> 0  C S o .  C linton S t . ,  Chicago 
215 Franklin St., Boston, Mass. 

CU S H M A N  C H U C KS Complete line for all 'USes shown in new 
i l l ustrated catalogue. free to all. 

Cushman Chuck Co.,  Hartfol'(l, Conn. 

WELL DRILLIIG MACIDNERl 
MANUFACTURED BY 

Ititufifi t �mtri,au. 
AUTO MATIC  I N  F U E L  A N D  WAT E R  S U P P LY. I T he S h i pman A utomatic Stea m E n gI ne 

STAT I O N A R Y  A N D  M A R I N E .  
Petroleum, Kerosene Oil, and Natural Ga. Fuel. 

4, 6, and S Horse l'ower, Single. 
S and 22 Horse Power, Compound 

For Elevating Water, Creameries, and all Manufacturing Purposes. 
E N C I N E CO.,  2 1 0  S u m mer St.,  B OSTO N 

PNEUMATIC BELL OUTFIT 
Put up your own Call Bell. Nothing to get out of order. 
Send for Circular. W. B. BEACH, Electric and Pneu­
matic Supplies, 132 Fulton Street, New York City. 

AN EW C A T A L O C UE V A L U A B LO�PA P E R S  
Contained in SCIF:NTIFIC AMERICAN SUPPJ�EMENT, sent 
tree of chfl.n;t to any address. 

M U N N  & (;11., 361 Jlron dway, New York. 

TH E  P E N N A .  DIAMON D D R I LL & MFG.  CO. 
BIRDS JlORO, I' A.,  Builders of High Cla.s 
Steam Engines. Diamond Dri l l ing and General 
Machinery. Flour Mil l Rol ls Ground and Grooved. 

DRY AIR REFRIGERATING MACHINE. 
Descrivtion of Hall's improved horizontal dryair refrig_ erator, designed to deliver about 10.(0) cubic feet of cold air per bour, when running at a. speed of }(X"revolu-
�.���
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����� shOwing plan and side elevation of the apparanus. ana diagrams illustrative of its performance. Contained in SCIENTIFIC AMERIOAN SUPPLEMENT, No. 28S. Price 

10 cents. fo be had IV' this office and from all news­dealers. 

STE E l  TYP E FO R TYP EWR ITERS 
StenCIls. Steel Stamps. Rubber and 

Metal '11ype Wheels. Dies. etc. 
Ili odel and Exp" rimelllal Work 
Smal l Machinery, Novelties, etc .. man­

llfactured by special contract. 
N ew York Stenc i IWks., 100 Nassau St., N .V �ATENTS ! 

. , , . . MESSRS. MUNN & CO. In connection 
with the publication of the SCIENTIFIC 

AMERICAN, continue to examine improve­
.

. 

m,." _ � �, M "';ci�. � "'_" 
for Invent.ors. 

In this line of business they have bad foTtl/-five years' 
expeTience. and now have -uneqwded facilities for the 
preparation of Patent Drawings. Specifications, and the 
prosecution of Applications for Patents in the United 
States, Canada, and Foreign Countries. Messrs. MUDD & Co. also attend to the preparation of Caveats, Copy­rights for Books, Labels, Reissues, Assi�mentst and Reports on Infringements of Patents. All business in .. trusted to them is done with special care and prompt­
ness, on very reasonable terms. 
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�J Patents, etc. 

We also send. free of c1larqc, & Synopsis of Foreign Pa­
tent Laws, showing the cost and method of securing 
Patents in a.ll the principal countries of the world. 

M U N N  & C O . ,  Solicitol's of Patents, 
361 Broadway, New York. 

BRANCH OFFICES.-No. 622 and 624 F Street, Pa-
• fic BUilding, near 7th Street, Washington, D. C. 

N A.T:I:ON A.L ___ RAN K S  THE .HIGHEST 

STEEL Endorsed by the best Engineers. 

TUBE CLEAVER 
. C H A L M E RS ' SP E N C E  CO. 

.1.. Office. 59 I.iberty St., New York. 

Experimental Science 
BY 

Geo. M. Hopkin •• 
I n t e re s t i n g  Experi­

ments in Every Branch 
g� �f��r:' a�::S�Ui���g� 
Apparatus. m u c h ot 
which may be Made at 
Home. Among Subjects 
treated are Electricity in 
all its Branches, MalZ"net­
ism. Heat. Light. Photo-
f{:ft

h
lil:!:����

C
�:�h��: 

i CSt etc. A world of Valu..­
a b l e  Information. A 
Source of R a t i o n a l  
Amu�ement. A superb 
work for Young and Old. 

lllustrated Circular and Table of Contents sent free. 
7W PAGES. 680 ILLUSTRATIONS. 

P RICE, by mail, postpaid, • - - $4.00. 
MUNN & CO .. Pnblishers, 

Office of THE SCIENTIFIC AMERICAN. 
361 Broadwav, New York. 

ELECTRO MOTOR. S I M PLE. H O W  TO 
make. By G. M. Hopklns.-Descrlptlon of a small electro 
motor devi�ed and Cl'nstructeo WIth a view to Rssisting 
amateurs to make a motor wnich milZ"ht be driven with 
advantage by a current derived from a battery, and 
W.bich would have sufficient power to operate a foot 
lathe or any machine requiring not over one man power. 
W ith 11 figures. Contained In :::CIKNTIF I C  AMEIl lCAN 
SUPPL>:" > NT. No. 64 ) ,  I ',ice 10 cents. To be bad at 
this ottice and from all newsdealers. 

N D A R D " EM��lEL DR ESS E R  
and Sharpening Emery Wheels. 

with extra cutter, 82.00. without handle, 60 cents each. 
butters supplied to fit any make of handle. If you do 
not wish to buy complete tool, send 6Oc. with name of 
the make of handle rou have, and we wi1l send cutter to 
fit. s��kaCfR."Dh;r'aa8�0�/b�� �le�

t
�f.i:::r.
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IN THE WORLD • 
..-Speed, Comfort and Safety. 

AGENTS WANTED. 
Large Illustrated Catalogue sent Free to any Address. 

THE EAGLE BICYCLE MFG. CO., 
STA:M:FORD, CONN. 

W I L L I A M S  BROTHERS, 
I T H A C A ,  N .  Y . ,  

Mounted and on Sills, for 
deep or shallow wells, 

with steam Gr horse UNIO l' JUAN UFACTURING & PLATING CO. 
236-238-240 Carroll Ave .. Chic8.2"o, Manufacturers of 

T� Scientif ic A merican 
__ __ _ I PUBLICATIONS FOR 1 8 9 1 . 
SMALL ELEC TRIC MOTOR FOR AM I 

PHOTOG RAPHY ! 
Our I.atest Novelties for the Amateur are 

KNACIi. CAMERA8, 
M A S l :OT CAM E RA !S, 

'I'RIAD CAMERA S, 
Waterbury D etecr, ive Cn meras, 

IrvinII' View « 'ameras, and 
IUaa-aziue t 'nilieras for Films. 

THE SCOVILL & A D A M S  CO. ,  
423 Broome Street, NeW' York. 

Scientifi c 8!!!!! Catalogue 
RECENTLY PUBLISHED. 

Our new catalo�ue containinJ,!' over 100 pages. includ. 
ing works on more than fifty di1ferent subjects. Will be 
mailed tree to any address OD application. 

IUUNN & C I I . ,  Publishers ScientiHc American. 

M ETAL SPECI A LTIES FOR I NVENTORS. 
ALL KINDS OF PI.A.TING. 

Estimates furnished. Correspondenoe invited. 

361 Broadway, N ew York. The value of the SCIENTIFIC AMERICAN as an adver-

BLU E PRINT " aper, Superior Qual it y • .  tlslng medium cannot be ov.erestlmated. lts clrculation 
Phol ograpltic !Supplies. 18 many times greater than that of any siml1ar journal 

T. H. McCOLLIN &; CO. 1000 Ar��nS\:.?';t 
c
ph�l�a�r'bi" ! n.ow published, It goes into all the States and Territo­• • P rles, and is read In all the prinCIpal I1brartes and reading 

� A LANSON CARY � � 
" U FACTUR ER OF L. SPR I NGS I�((v!)j! 

�I P '  FLAT 5TE:£ OF EVERYDESCRIPTION 
2 4 0  8: 2 4 2  W. 2 9!!1 ST. N EW-YO RK . 

Steam! Stea m !  
I _ 
Q u a l i ty H i g h e r, P rice Lower.  

�'or Strictly :)ash, Complete Fixtures except Stack. 
2-Horse Eureka Boiler and Engine, • $ 1 45 
4- " " " " "  • 225 

rooms of the world. A business man wants something 
more than to Bee bis a.d.vertisement in a printed news .. 
paper. He wants circulation. This be bas when be ad­
vertises In the SCIENTIFIC AMERICAN. And do not let 
the advertising agent influence you to substitute some 
other paper for the SCIENTIFIC AMERICAN, when se­
lecting a list of publications In which you decide it Is for 
your Interest to advertise. This is frequently done for 
the reason that the agent gets a larger commission from 
the papers having a small circulation than is allowed on 
the SCIENTIFIC AMERICAN. 

I<'or rates see top of first colUmn of this page, or ad­
dress M U N N  & C O . ,  Publishel's, 

361 Broadway, New YOl'k. 

ateurs.-By C. D. Parkhnrst. Description In detail of a The prices of the different publications in the United 
small and easily made mot.or powerful enough to drive States, Canada, and MeXICO are as follows : 

M�� YK ����: �����r:o"� ��l��
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d ���i�: RATES BY MAIL. 
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.00  

Uui l d  a I'an Motor a n d  keep 
cool . Materials for Fan Motor 
No. 767, Simple Motor No. 641, Park­
hurst Motor No. 759, and 8 and 16 
Li�ht Dynamos! all in rough or 

part or all finIshed. 
Our $25 Plating Dynamo runs 

30 gals. of solution. 
EleC l rical Suvplies. 

Send stamp for catalogue. 
PALllIEIt IUfOS . . 

11liauu8, Vonn. 

H OW TO MAKE DYNAMO·ELEC'fRIC 
Machines.-By Geo. M. Hopktns. With drawiogs to scale 
and fuI J directions for constructing dynamos of dilferent 
sizes. rrhe smail machine is intended tor experjmental 
purpo�es. Will heat from 4 to 6 inches of platinum wire. 
produce the electric Ibrht, deoompose water rRpidly� 
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place 8 or 10 Bunsen cens. Contained in SUPPLRM ENTS 
1 6 1  and � 99. Price 10 cents each. The larger rua- 1 
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pound- wound machine. Can be run tor a short time by 
two or four men. Requires one horse power for con­
tinued running. Beet. engravings of dynamo ever pro­
duced. Detai ls of every part shown. \VindiDg' of arma­
ture and field magnet plainly il lustrated. Any intel­
ligent person with the aid of these drawings and instruc­
tions may make useful . durable, and e1l"ective machines. 
Contained in SUPPLEMENT 600. Price 10 cents. 
MUNN & CO .. PUBLISHERS. 361 Broadway, New York. 

year, - 5. 00 
The ScientifiC American. Spanish Edition (montb-

ly), one year, - - - - - - - - 3.00 
'l'he ScientifiC American Architects and Builders Edition (monthly). one year, - - 2.50 

COMBINED RATES. 
The ScientifiC American and Supplement, _ $7.00 
The ScIentific American and Architects and BUild-

ers Edition. - _ 5.00 
The ScientifiC American, Supplement, and Archi-

tects and Builders Edition, - 9.00 
Proportionate Rates fCff Six Months. 

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

llllT N N  & C O . ,  361 Broadway, New York. 

GAS � GASOLINE ENGINES 
STATIONARY and PORTABLE. All Sizes. 

Dwarfs in Size, but 
Giants in  Strength. 
Expense one cent an 
hour per horse power 
a.nd requires but little attention to run them. E v e r y  E n g i n e  
G u a r a n  t e e d. Full 
�:I�it1�!:i�{:����rlllail 
V A N  D U Z E N  & GASOLINE ENGINE CO. Cincinnati, O. 

OIL WELL SUPPLY CO. 

ARTESIAN 
Wells, Oil and Gas Wells, drilled ������:�:u:�:: ��:tf�Jt c����Jm�¥>� 

THE COPYRIGHT of a good and promIsing game r 
for sale. J. S. HARSHMAN, Enon, Ohio. 
SPECIAL IfIACHINERY and Avparn tus  (heavy and light) executed with perfect workmansh ip, within 

able HoI'8e Power and Mounted Steam Drilling Machines for 100 to 600 ft. Send 6cents for illustratecl 
caLalollu8. Pie .·cc A 1 'le8ia.n 
aa::i:!�

l
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Other sizes at low prices. Before you buy get our prices. 

B .  W. PAYN E &. SONS, 
Drawer :>6. �Llr.:IRA, N. Y. 
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' , "., '": ,�: J I GS &STAMP BATTERIES ",A·" ,:, ,' M ILLI N G  & M I N I N C  MACH I NERY;"c OH�" � \ �'1�.' �HARRINCTON & KING PERFO RATING € ,CH I CAGO.  

THE DA IMLER MOTOR CII. 
is prepared to furnish 1, 2, and 4- H O " se Power 

GAS or PETROLEUlll M OTORS 
for all Industrial Purposes. 1o'ully illustrated catalogue 

and price list on application. Motors in operation at I \Vorks. Steinway, 1 .ontz' Island City. 
NIIW YORK 001011, 2t* PIIARL SrBlllIT. Oalce, 1 1 1  East 14th Street, N ew Y ork Cit�. 
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Inside Page, each inset"lion .. ..  '15 cents a line 
Back Pal{e, each iU!!iel'tio ll .. .. .. ..  $1 .00 II. line 

The above are charges per agate l ine -about eig-ht 
words per line. This notice shows the width of the line9 
and Is set in agate type. Engravings may head adver­
tisements at the same rate per agate line, by measure­
ment, as the letter press. Advertisements must be 
received at Publication Office as early as Thursday 
morning to appear in the following week's issue. 

1.84, 19,763,i59-736,735 
17.53 V5,1!76,3Oa ��:�� 2i,076X2,374 3-16 

i67.01 The COIlll PTOM ETER 
solves ra.pidly and accu­

rately all arithmetical problems. 

Operated by keys. S&ves 60 per ct. 

of time. Entire relief from mental 
strain. Adapted to all commercial 

accounting and scientific compu· 
tations. SEND FOR CIRCULAR. 

FELT . TARRANT MFG. CO .• 52·56 i l l inois St., Chicago. 

PATENT JACKET KETTLES �' 
Plain or Porcelain Lined. 

Tested to 100 lb. pressure. Send for Lists. 
BARROWS-SAVERY CO .. 

S. Front & Reed Streets, Philadel phia. Pa. . 
HUDSO N ' S  GA RDEN Hose Mender. 

�"_�" •• ,, ., �  a child can u s e  it. 
descriptive Circular. 
containing 6 Tubes. :ll 

Bands, 1 pair Pliers, 
�'iSt��
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s e p a r a t e ly. All 

_

dealers keep them. 
iiiiiiiI Agents wanted. . . '  Cfe��I:�l!���' 

THE AMERl�AN �ELL TELEPH�NB ��. 
95 M I LK ST. ,  BOSTO N ,  MASS, 

This  Company owns t h e  Letters Patent 
I!ranted to Alexander Graham Bell, March 
7th. 1876, No. 174,465, and January 30th, 
1877, No. 1 86, 787. 

The transmission of Speech by all known 
(orws of Electric  Speakin g 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 licensees responsible for such 
unlawful use. and all the consequenceli 
thereof. and liable to suit thl'refor. 

The most Successful Lubricator for Loose Pulley 8 In URe. 
VAN D U Z E N ' S  PATENT 

O S E  PU LLEY O I L E R  
rec:�mI�ended blou;hose who p���: 

machin­
No. 56," 

Ohla. 

LEA RN WATCHllIAKING, Engraving, and kin­
dred branches. Send jf)T Prospectus. CHICAGO WATCH­
)lAKERS' INSTITUTE, 22 Van Buren Street, CHICAGO. 

KOC H ' S  D ISCOVE RIES. -A FULL AC­
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SCIENTIFIC AMERICAN SUPPLEMENT, No. '7S�. Price 10 cents. To be had at this olllce and from all news­
dealers. 

BlY.JOHIf Allfllas, 
STrAM PACKING  

Boilel' Coverings, Millboard. Rooting, 
Building Felt, .J.iquid Paints, Etc. 

DESCRIPTIVE PRICE LIST AND SAMPLES SENT FREE. 
H. W. JOHNS MFG. CO., 87 Maiden Lane. N .Y. 

PATEN T  STEAM-PIPE CASING 
-FOR­

Underground Steam Pipes 

A.  WYCKO F F  & SO N ,  
116  East Chemung Place, bht!:�in:=;�\�t!:::t��n�:.g E L M I RA, N. Y. 

GBAR CUTTING 
Leland, Faulconel' & Norton Co., Detroit,Mich 

Ititufifi t 1mtritau. 
PACKING, BELT ING ,  HOSE, MATS, MATTiNG ,  ETC. 

Es"ta.b1:1.shecl. 1 8 B B .  
The Largest Manufacturers of Mechanical Rubber Goods in the World, 

THE GUTTA PERCHA AND RUBBER MFG. CD. 
Para Bu i ld ing, 35 Warren St., New York. 

Chicago. �all Fl'RnchlCo. Portland, Oregon. Boston. 

sr EM EN'S + CABLES. 
S U B M A R I N E ; 

U N D E R C R O U N D, 
T E L E C R A P H , 

T E L E P H O N E , 
E L E CT R I C  L I C H T . 

Address. 

I N T E R I O R ,  
Manufactnred under authority of 

SIEMENS & HALSKE by THE. EDISON GENERA L ELECTRIC CO. 
at their SCHENECTA D Y  WORKS. 

Estimates furnished on application. 

Wire Department, Edison General Electr ic Company, 
EDISON BUILDING, Broad St., NEW YORK. 

THE" H A N DY "  
ATE VALVE 
the simplest and 

best valve for low 
p r e s su r e  steam. 
and h o t  wate r  

heating purposes for water. 
oils, and thick fluids for any 
8��
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gate valve. 
Lunkenhelmer Brass Mfg, Co , 

15-17 E. 8th St., Cincinnati, O. -------------------------- .--------

NEW MAIL 
New Grade, $100. AI'r>I�7"I 

CUSHION rTIRES and TANGENT 
SPOKES. 

Handsomest and Best Diamond 
Safety. 

Send Jor Catalogue and Second-
Hand Dist. 

Also Sole New England Agents for 

LITTLE G IANT 
PRICE, $31i.00. 

ELECTRIC 
PERCU S S I O N  D R I LLS 

Only Bey'. Safety with a 
Sprin� Fork, preventing in­
jury to young riders from 

� to 50 H.
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Can be used AnyPlace, to do Any • , BOSTON, lUA SS. 

Marvim. System oj PercussWn Tools. 
Drill contains no commutator 

nor moving contacts. 
AU circuits are protected in clos .. 

ed metallic cases. 
More economical, simpler, and 

mOle easily handled than steam or 
air drills. 

�f1"kNa�d}o'?le tn���te�� !B�l� 
Ashes ! No Gauges ! No Engi­
neer ! A perfectly sate Mot'l" 
for all places and purposes. CoB!­
oj operation about one cent .an 
hour to each ina'icatea horse pow .. ��...,��"""'o==:::s er. For circular�. etc •• address 

CHARTER GAS E N G I N E  CO, 
P. O. Box 148, �terJing, III. Sate and reliable. Not alfected by 

moisture, dampness, or dripping 
water. THE COPYING PAD-HOW TO MAKE Weighkolut43hl

p
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riPO�\ and how to use ; with an engraving. Practical directions 
Speed of drilling in hj�t�lh�h:r�o��:s
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��ti�! hard Ilranlte, 2 in. hole, I t t h ad h t t k ff . f th I tt 2 inches per minute. Co��in�J I:: jCI11NT�:IC °A:E�J�A�
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��;P�EM:N:, :�: Sen<! for descrtptive 438. Price 10 cents. For sale at this office and by all 

pamphlet an<! pr'ices. newsdealers In all parts of the country. . 
Edison General 

Electric Co. 
Edison Building, 

Broad St., New York. 

S3 PRINTING PRESS. �1n!l�f:�a�t�; 
IOg'ue for two stamps. KeJsey & Co., Meriden, Conn. 

-FOR-

FREE  SITES TO SUBSTANTIAL 
MAN U FACTU R ING  ENTERPRISES 
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�i:lr; FUEL, and RAILROAD FACILITIES, address J. H. DIN­GEE, 330 Walnut Street, Philadelphia, Pa., Preside;nt and General Manager of numerous Land Companies sitnated along the lines of the Norfolk & Western 
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Seven New 
Styles and 

Sius 
ALL LOA.DED WITH 

T1'anSpa'l'ent 
Films. 

For sale by all Photo. Stock Dealers. 
TH E EASTMAN COMPA NY, 

ROCHESTER, N. Y 

S A W S Wanted 5O,em Sawyers SAW S and Lumbe rmen  to 

A Bend UB their fnll address for a copy of Em_ A I erson's 1I3lr Book of SA WIS, new 1890 edi- I 
tlon. We are first to introduce NATURAL 

W GAS for heating and tempering Saw� with W wonderful effect upon im
R
roVing their aua-
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POPE M FC .  CO. , 77 Franklin Street, BOSTON. 
& C O .  (Limited), Beaver Fall,., Pa. 

Jlranch House.: 12 Warren St.,  NEW YORK, 291 Wabaah 
Avo., CHICAGO. Factory, HARfFORD, CONN. 

NEW YORK BElTI NG &PACKING CO. � 0=> ---
·s ;.::::j 

: JOHN H. CHEEVER, J. D. CHEEVER, F. CAZENOVE JONES, .. J£ana,gers. WM. T. BAIRD, Secretary. 15  Park Row, New York. 
OLDEST and LARGEST Manufactnrers In the United States of 

Vu lcan ized Ru b be r  Fabr ics 
For Mechanical Purposes. 

Rubber Belting and Hose. 
SOLID VULCAN ITE EM ERY WHEELS. 

RUBBER CUSmON BICYCLE TmES app����X '3:':lgns. 

-
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ESTABLISHED 1846. 

The Most Popular Scientific Paper in  the World 

Only $3.00 a Year, Including Postage. 
Weekly-liZ Numbers a Year. 

This widely circul ated and splendidly illustrated 
paper is published weekly. Every number contains six .. 
teen pages of useful information and a large number of 
original engravings of new inventions and discoveries, 
representing Engineering- Works, Steam Machinery. 
New Inventions, Novelties in MechaniCS, Manufactures, 
Chemistry, ElectriCity, Telegraphy, Photography, Archl. 
tecture, Agriculture, Horticulture, Natural HiStory, 
etc. Complete list of patents each week. 

Terms of Subscription.-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 thl'ee dollars by the 
publishers ; six months, $1.50 ; three months, $1.00. 

Clubs.-Special rates for several names, and to Post 
Masters. Write for particulars. 

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

M U N N  & C O . , 361 Broadway, New York. 
---0---

T H E  

�uildiug QttlitbtU. 
THE SCIENTIFIC AMERICAN ARCH I T E C T S' AND 

BUILDERS' EDITION is issued monthly. $2.50 a year. 
Single copies� 25 cents. Forty large quarto pages, equa1 
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 
engravings i illustrating the most Interesting examples 
of modern architecturai construction and allied. subjects. 

A speCial feature is the presentation In each number 
of a variety of the latest and best pl .. ns for private resi­
dences, city and country, including tnose ot 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 Largest Circulation of any 
Architectnral publication in the world. Sold by all news­
dealers. $2.50 a year. Remit to 

M U N N  & C O . ,  Pnblishers, 
361 Broadway, New YOl·k. 

o� AND FI N E.  GRAY IRON ALSO ST EEL �ALLEABL:E: � CAST INGS FR!M S�EClAL £RtlS  
�D-EV�/ f INE TINNING JAP,,- PA!1"�' I S rUN !( CO,t F IN ISH ING . NN 'NG  A , rHOMPlLEHIGH AVE /I( A..,E.RICAN ST PHllA .�-

PRINTING INKS 
The SCIENTIFIC AMERICAN i s  printed with CRAS. 

ENEU JOHNSON & CO.'S INK. Tenth and Lombard 
t:Jts., Philadelphia, and 47 Rose St .• opP. Duane, 1'; ew York 
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