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�titutifit !mtritau. 
SPEED IN OUR NEW NAVY. 

We have heretofore pointed ont that there appeared 
to be a conspicuous falling off in the speed of our new 
war ships as soon as they left the contractors' hands. 
We have also called attention to the fact that this is 
not the case with the large first class mail steamers in 
the merchant marine. These boats continue in active 
service, year in and year out, and yet maintain, on 
nearly every voyage, the same high speeds they original
ly exhibited on their trial trips. We have asked why our 
new naval vessels, built and supplied, as they are sup
posed to be, with the very latest and best appliances, 
should not, in like manner, be able to run at all times 
as fast as the contractors made them go. In time of 
war, in critical moments of action, celerity of move
ment might be of vital importance. In time of peace 
be prepared for war. We have suggested, in order to 
have our ships always ready and in good order for 
high speeds, that they might be kept in constant ac
tion by employment in carrying the mails, for exam
ple, and thus their speed, like the merchant steamers', 
would never be lacking. Our representative has in
terviewed the Secretary of the Navy and other officers, 
whose interesting views we have heretofore presented. 
We now subjoin the results of further interviews had 
by our representative with other officers: 

Chief Engineer Melville, U. S. N., said: .. As to the 
alleged falling off in speed of the new cruisers, I will 
have nothing to say. I do not wish to criticise the 
navy. 

" The new cruisers, when they have been tried under 
the same conditions that ohtained at the contractors' 
trips, have made even better speed than at the initial 
performance. " 

Asked to give the figures and the days on which 
these later trials were made, he declined, but said: 
.. They are in the log books." 

The SCIENTIFIC AMERICAN representative inter
viewed Assistant Engineer McFarland, who kindly ex
hibited the books, according to which, and to the 
statements of Lieutenant McFarland, the new cruisers 
have never equaled in speed the records made on the 
trial trips. 

The reporter then asked Chief Engineer Melville, 
" What is the best way or method of keeping the en
gines and men up to their maximum efficiency?" 

"The best way to accomplish this is to dock the ves
sel regularly every three months, clean her bottom, 
and sheathe her, put a sufficient. and an efficient force 
aboard, and all will then have been done that is neces
sary. The idea of carrying the mails in the new cruis
ers is not a bad one, but for the fact that the naval 
vessels are not adapted to such service, and they would 
never prove satisfactory substitutes for the vessels now 
engaged in that service." 

Assistant Engineer McFarland said: "The reason 
why the new cruisers have not made as good time on 
their subsequent trips as on their trial trips is that 
they have not been forced to it. It is unfair to say 
they have fallen short in speed, because there was no 
effort made to have them equal the speed developed 
on the contractors' trip. Economy is the great con
sideration in the management of the new vessels, and 
it would be an enormously expensive operation to keep 
the cruisers running up to anything like the trial 
speeds." 

" Then the speeds of the later trials of the new vessels 
have not equaled the speeds of the trial trips?" 

"No, because we did not wish to put them to their 
utmost speed, on account of the tremendous horse 
power required to run a cruiser at high speed. Take 
for example the Yorktown's performance at Newport. 
At a speed of 19'44 knots it required 3,225 horse power, 
a speed of 13'18 knots called for 1,025 horse power, and 
a speed of 14'82 knots, 1,585 horse power. In other 
words, the required horse power varies directly as the 
cube of the speed: and indeed at higher speeds the 
equation is J. H. P. = K. S.8·5. This increase of horse 
power calls for a corresponding increase in coal con
sumption, and it is apparent how extravagant it would 
be to keep the cruisers running up to their highest 
speed when no apparent benefit is to result. 

.. The press has been talking much about the Balti
more's performance on the recent trip to Sweden. 
Well, the figures of that voyage /4(; to show that it is 
not an advisable nor an economical thing to force 
a cruiser up to her maximum speed when there is no 
absolute necessity. On the Baltimore's trial trip she 
reached a speed of 19'8 knots with a horse power of 
10,100; and on the trip to Sweden she recorded a 
speed of 10 knots with a horse power of 1,500." 

Chief Constructor Theodore D. Wilson said: "The 
new cruis€rs do not reach the speed established on the 
trial trip because they have never been put to it ; and 
there is no reason why they should be. '.rhe trial trips, 
usually made before the vessel is accepted by the gov
ernment, are life and death affairs, where a difference 
of one-quarter of a knot means thousands of dollars to 
the contractor. He, therefore, uses only the best picked 
coal, employs forced draught, and puts chief engineers 
aboard to act as firemen and oilers. We do not, thore
fore, in subsequent trips attain the speed of these con
tractors' trials, but, when the occasion requires it, we 

Can, by thoroughly cleaning the bottoms and over
hauling the ships generally, make a record for speed 
which will compare favorably, class for class, with any 
vessels in the world. The prevailing idea concerning 
the trial tests of vessels built for the United States 
government is that the trial trips are made on the 
measured mile and that speed is the quality which the 
contractors seek to demonstrate as being present in 
their vessels. This is a very erroneous idea, and to it 
many of the false conclusions regarding the new navy 
are to be attributed. 

"The Baltimore and Newark, the Bennington, Con
cord, Petrel and Charleston, were not tried for speeds 
at all. Their contracts were based on horse power, 
and the contractors received one hundred dollars for 
each horse power over and above what the contract 
called for. There has been no deterioration whatever 
in the cruisers of the navy. I claim that any of them, 
taken with the same condition!! as on the contractors' 
trials, with perfectly clean bottoms and under forced 
draught, can make the same speed at any time. It is a 
noteworthy fact, and one which the SCIENTIFIC AMER

ICAN pointed out in the interesting interview with Mr. 
Charles Cramp, of Philadelphia, that the Yorktown 
has made better speed since she has been handed over 
to the United States. The Philadelphia and the San 
Francisco were two vessels which, under the contract, 
were to haTe a speed of nineteen knots. Both of these 
vessels exceeded the stipulated speed, and there is to 
my mind no doubt but they can again at any time 
make as good speed as this. Indeed, I believe that 
with the same pr<:!ssure a little more speed than this 
can be attained, because of the fact that the engines 
are worn down smoother, and are now better adapted 
each part to the other for working with the smallest 
amount of wear and tear. I do not believe that the 
ships after leaving the yards are ever forced up to the 
same degree as on the contractors' trials; and there is 
no necessity for it except in cases of great emergency. 

.. In connection with speed, it is necessary to consider 
coal endurance and weight of battery; and when all 
these factors are taken together, our cruisers will be 
found to compare favorably with those of foreign pow
ers. This is certainly the case with cruiser No. 12, 
now building at Cramp's. This vessel is to be heavily 
armored and equipped with powerful ba.tteries; will 
also have a great coal-enduring capacity, and be cap
able of high sustained speed. She will have a total 
displacement of 7,400 tons, with a sustained speed ca
pacity of 21 knots, and be able, in an emergency, to 
reaqh a speed of 22 knots, in which case the indicated 
horse power will be 23,000. The plan of arranging the 
motive power appliances has been borrowed from the 
French, and con!!ists in transmitting the force through 
three screws, one of which is located amidships and 
the other two forward, one on each side. 

.. The idea of this arrangement is to distribute the I. 
H. P. so that instead of 10,000 passing thl'ough one 
shaft, as would be the case if ordinary twin screws 
were used, each shaft transmits only 6,850, As the 
busine.ss of the cruiser is to destroy the commerce of 
the enemy, her general appearance will be similar to 
that of a merchant vessel; and to this end she will be 
minus military topmasts, and have her sides clear of 
projections. Another thing should also be considered 
when we hear talk of the slow speeds of the cruisers. 
'l'here is a limit to the endurance of the men in the en
gine rooms, and it would be impossible for a crew of 
the size ordinarily on board a United States cruiser to 
continue under the great strain necessary to keep the 
furnaces and machinery in constant activity. " 

• 1 •• • 
Lake UnIon and Washington Canal. 

A provision of the last River and Harbor bill au
thorized a survey to be made for a ship canal to con
nect Lakes Union and Washington, back of Seattie, 
with Puget Sound, and appropriated $10,000 for this 
purpose. 

The entire len�th of the canal, from tide water to 
deep water in Lake Washington, including the two 
miles of channel through Lake Union, will not exceed 
five miles. Less than two miles of this is through up
land, and more than a mile is through the soft, muddy 
bottom of Union Bay, which is covered by from eight 
to ten feet of water. The upland excavation will be 
through the lower portages between Union Bay and 
Lake Union, and Lake Union and Salmon Bay, the 
former being three-eighths of a mile and the latter one 
and one-fourth mile in length. Through both of these 
portages flow streams of water-canals about the llize of 
a millrace have been dug by private enterprise several 
years ago. The maximum cut will be in the neighbor
hood of forty feet, and there will be no excavating in 
rocky or difficult formations, while the eleva.tion to be 
overcome by locks from the level of the sea to fresh 
water level is but ten feet. The building of this canal 
would afford Seattle some of the advantages possessed 
by Portland in the Columbia River. 

• •  el • 
THE Zalinski pneumatic gun has been tested at Shoe

buryness, . England, with marked success. At 4,000 
yards range six projectiles were thrown into a rect
angle 2%X1% yards in size. 
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Progress oC the Great Railway 'runnels under the 
Hudson River. 

Independently of the engineering and mechanical 
difficulties pertaining to the prosecution of this re
markable work, the simple labor of removing the ex
cavated mud or earth is a job of no inconsiderable 
magnitude. 

'I'he diameter of the excavation is 19 ft. 11 i ll. , and 
the superficial area of the heading excavated is about 
313 ft. For each running foot of advance made by the 
hyd raulic shields about 313 cubic fe6t of excavated ma
terial must be removed. Up to the present time not 
far from 3,500 ft. of completed tunnel have been built, 
leaving a length of about 2,000 ft. yet to be bored be
fore tunnel communication is established between the 
New York and New Jersey shafts. This refers to one 
of the tunnels only. 

The other tunnel is not so far advanced. The q uan
tity of excavated material daily removed from one tun
nel is not far from 2,000 cubic feet, all of which has to 
be passed out through double air locks of onl y 3X4 ft. 
area. 

... , . 

Power to Grant Patents for Inventions-Proeeed
ings of the Framers 01' the Constitution in 178'2'. 

BY LEVIN H. CAMPBELL. 
The proceedings in the federal convention relating 

to the insertion i n  the Constitution of a clause giving 
power to Congress to grant patents for inventions may 
be briefiy told. On May 29, 1787, Edmund Randolph, 
of Virginia, opened the business of the convention by 
submitting a series of resolutions known as the" Vir
ginia Plan ;" then Charles C. Pinckney, of South Caro
lina, laid before it the draught of a federal government 
which he had prepared. There was no mention i n  
either o f  these schemes of any power t o  grant patents. 
They were referred to a committee, and the commit
tee subsequently reported in  favor of Mr. Randolph's 
plan ; which, however, had been amended in the com
mittee of the whole house. Sti l l  no reference to such 
a power was made. Discnssion of the " Virginia Plan" 
was postponed u ntil Mr. Patterson, of New Jersey, 
could submit a plan. Both of these plans were referred 
to the committee of the whole, which reported again 
in favor of Mr. Randolph's plan as the basis of the 
Constitution. After debating the report for over a 
month , all the proceedings of the convention up to 
that time were referred to a committee of detail ap
pointed for the purpose. Thirteen days later the com
mittee made a report, but still there was no provision 
for granting patents. These details of the proceedings 
of the con vention are only given to show that practi
cally the Constitution had been agreed upon before it 
occurred to any member to suggest the power of grant
ing patents. August 18, nearly three months after the 
convention had beeu in session, James Madison, of 
Virginia, arose in  his place and " submitted, in order 
to be referred to the committee of detail, certain pow
ers as proper to be added to those of the general legis
lature." Among these powers were two : .. To secure 
to literary authors their copyrights for a l imited time, "  
and to . .  encourage by prem i u llls a n d  provisions the 
advancement of useful knowledge and discoveries." 
On the same day Charles Pinckney, of South Carolina, 
also submitted a n umber of propositions, among which 
were: "To grant patents for useful inventions, " and 
" to secure to authors exclusive rights for a certain 
time. " 

The propos itions of both these gentlemen were re
ferred to the committee. On August 31 such parts of 
the Constitution as had not been acted on were referred 
to a committee composed of one member from each 
State, and among these undisposed parts were the 
propositions to give Congress the power to grant pat 
ents for inventions. M r. Madison, but not Mr. Pinck
ney, was of  this committee. On September 5 the com
mittee reported and recommended, among other 
things, that Congress have the power " to promote the 
progress of science and useful arts, by securing for 
limited times to authors and inventors the exclusive 
right to their respective writings ann discoveries. " 
This was agreed to without a dissenting vote. In the 
final revision of the st.yle and arrangement of the ar
ticles in the Constitution this clause became paragraph 
8, section 8, of article I., where it has ever since re
mai ned. 

Thus it  is seen that the distinction of submitting the 
proposals to g-ive this power to Congress rests jointly 
with James Madison and Charles Pinckney. Both of 
them were revolutionary patriots of marked ability 
and wide legislative experience, but neither appears to 
have had any special in terest in science or the useful 
arts. They doubtless were prom pted to this action by 
the same motives advanced by Mr. Madison in a paper 
in the Federalist in adverting to this power. He wrote 
as follows : .. The utility of this power will scarcely 
be q uestioned. The copyright of authors has been 
solemnly adj udged in  Great Britain to be a right at 
common law. The right to useful inventions seems 
with equal reason to belong to the inventors. The 
public good fully coincides in both cases with the 
claims of individuals. The States cannot separately 
make effectual provision for either of the cases, and 

$citutific �tutricau. 
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most of them have anticipated the decision of this cesse!; depending- on the intimacy of this mixture, it was 
point by laws passed at the instance of Congress." only deemed sufficient when no individual particles 

Time has j ustified the equity of Mr. Madison's argu- could be detected in a thin layer of it. The mixture 
ment, and the neglect and failure of the States to was then transferred to open, fiat, round capsules, 
grdnt patents for inventions since the adoption of the made of chamotte, a burnt clay, and of such a size that 
Constitution have corroborated its truth .-Mag. of each would only be three-quarters full when it con-
Amer. History. tained 250 grammes of material, forming a layer, when 

• , • , • gently prellsed down, some 3'4 centimeters deep ; 50 
(;oal Ammonia Cur Refrigeration. kilogrammes of mixture were generally contained in 

Speaking recently to the N. E. Gall Engineers con- 200 or 202 capsules. The capsules were then burnt in 
cerning the values of resid uals from gas coals, Mr. G. muffies. These were about 0'4 cubic meter capacity, 
Shepard Page said: and held at least 216 capsules in nine layers of 24 cap-

In New York,  Baltimore, Washington, and scores of sules in rows of six by four. Latterly, large crucibles 
other cities and towns it has been found that even in were used, but the llluffies were the best. 
the manufacture of twenty-five tons of ice per day it The craft of ultramarine making is in the first burn
can be produced and sold  at a profit in competition ing, which must not be too much or too little. If the 
with natural ice. Cold storage warehouses are increas- muffie furnace is provided with a chimney which can 
ing, and the majority o f  them would not be profitable be opened or closed, coal can be burnt, but care mm;t 
without this artificial refrigeration. The results which be taken that the fiame is oxygen free. At:Meissen the 
have been gained in that direction are such that, no temperature in the muffie oven was allowed to rise to 
matter how cheap natural ice is, or how easy it can be yellow, which normally took 2)4: to 2% hours, and the 
put into a building, an ice machine which will make cooling was made as slow as possible by closing the 
twenty different temperatures in t wenty different dampers. If the burning is successful, the mass of raw 
rooms will be preferred. There are all manner of color is very pale blue or bluish-gray and very friable. 
articles, otherwise perishable, which can by artificial It should be homogeneous and easily rubbed down be
refrigeration be kept for one year, two years, or three tween the fingers and thumb ; if it is underburnt it 
years. Just under the Brooklyn Bridge, in two of the will not be uniform in color, and will be useless for 
great arches, there is a cold storage warehouse; and further treatment ; i f, on the other hand, it is over
M r. McLean, of Brooklyn, a well known dry goods mer- burnt it will have sintered and will be destitute of blue 
chant, stops occasionally to call upon his son, who is one color. 
of the proprietors , and he will say, .. Now, if you please, The next process is the removal of all soluble salts, 
I will have a chop off that mutton that was put in which was performed at Meissen by washing with cold 
here three years and a half  ag-o. I think it is a little water till the washings left no appreciable residue. 
sweeter the older it grows." I frequently stood at the The mud was then dried in capsules in  the oven and 
g-reat warehouse on the Thames and have seen the sifted through a medium sized mesh, through which it 
barg-es that have taken out the carcasses of mutton should be easily ru bbed with the hand, unless it  is 
from the big steamers that land them at the docks overburnt. The color has now to be burnt a second 
down below on the Thames, which are stacked up just time, in order to remove some greenish sulphur com
like cord wood, handled like cord wood, and put under pounds by oxidation. The same capsules and m uffies 
the great arches of the Cannon Street Bridge, in rooms were used as in the first burning, only the capsules 
holding 80,000. There you find mutton from New were so packed as to allow free access of air, but at the 
Zealand and Sout.h America, artificially frozen at the same time the muffies were closed to prevent entrance 
start, kept frozen on the voyage, stored in those store- of furnace gases. There was sufficient air in the muffies 
houses under the great arches of the bridge. and de- for the necessary oxidation. The temperature was 
livered frozen to the retailers. Al l  the meat that is allowed to rise to red heat, but was regulated accord
being sent by Armour, Hammond, Eastman, and other ing to the success of the first burning ; if the color had 
shippers from this side across the ocean is preserved sintered at all, the temperature of the second burning 
by art.ificial means. Hence the demand for the am- was raised ; i f, on the other hand, it was underburnt, 
moniacal l iquor of even the smaller gas works. Add the temperature was lowered in the second burning. 
the value of the ammonia to the price of coal tar, and The color at first became nearly black and gradually 
the two added to the receipts for coke, is making a more and more blue. Just before the full  blue was 
figure on the credit side that has never before been reached the dampers were closed and the heating dis-
realized. continued; the full color then developed during the 

• • • cooling. The second burning generally lasted some 2� 
Ultraluarine. hours. 

Friedrich August Kottig was the director of the The final operation in the preparation of ultrama
laboratories of the Royal Porcelain Factory at Meissen, rine is nearly a mechanical one. Some 25 kilogrammes 
and, if every one were g-iven his  due, should be known of the color are washed with water containing 100 
as the d iscoverer of artificial ultramari ne. This  honor grammes of magnesium carbonate, or 250 gramme!! of 
is  usually divided between Guimet and Ginelin, who, powdered cha lk, and rubbed to a fine powder the 
however, were still fighting hard for the whole of it while. Passing through a hair sieve, drying, and 

when Kottig first began to make ultramarine on a large adulterating the cheaper brands with cla]l. com pletes 
scale. the manufacture.-Chemical Trade Journal. 

In the spring of· 1828, Kottig was in want of a glass .. , • • • 
free from lead, and set about making sodium silicate P. T. Rarnum Dead. 

for this purpose out of a pure clay. The fri t contained The greatest showman on earth, as he prided him-
an earthy blue SUbstance, which was speedily identi- self on being called, died at his home, in Bridgeport, 
fied, and by .Jan uary, 1829, artificial ultramarine was Conn. , on the 7th inst. , after a protracted illness . 
thrown on the market. Mr. Barn u m  was deservedly popular amon g all 

The Meissen ul tramari ne, says J. Heintze, in the classes, and the city in which he had long lived, and 
Joltl'nalfu1' Praktische Chemie (1891, No. 2), wa� always where he died, has lost one of its most public-spirit
a greater favorite and fetched a hig-her price than most ed and useful citizens. 
other brands, and since the factory is now closed it is  Mr. Barn um's energy was exhaustless, and he took 
worth while to put on record the exact mtlthod which great pride and delight in his own achievements. He 
was there adopted in this manufacture. It was soon was a striking example of what perseverance and as
(ound that the slightest trace of 8ulphate 01' sulphite sllrance can accomplish. Forty years of his life was 
in the soda inj ured the brilliancy of the color, and devoted to the show business, in which he had no peer. 
chemically pure crystallized sodium carbonate was em- He understood the business and enjoyed it, and he has 
ployed. The perce ntage of silica in the clay was also left a large fortune as the result of his active life. 
found to be an i mportant point, and the Imolin of The veteran showman was probably the best known 
Seilitz. English porcelain clay, China clay, and kaoli n  man in the Umted States. He has made a succession 
from Zeltlitz by Carlsbad, rapidly displaced the porce- of generations of children happy, and his genial face, 
lain clay of Morl by Halle, which is a little richer in with" I am coming," which ornamented part of the 
silica than the aforesaid varieties. The sulphur was gigantic bill announcing the coming show, will be re
Sicilian roll crushed in iron roller mills, and the char- called to the mind of multitudes in both hemispheres. 
coal was from pine and similarly crushed. .. •• • •  

Fifty parts of the sodium carbonate were thrown in- Chanees Cor Inventors. 

to a cast iron dish, shaped l ike an evaporating basin, The Postmaster General has issued a public notice to 

1 meter in diameter and 0'3 meter deep, placed directly patentees and their assignees inviting them to Pllt in pro
over a fire. When the soda had melted in its water of posals for the use by the government of im proved modes 
crystall ization, 20 parts of the levigated kaolin were of construction of mail bags, of opening and closing 
added in small quantities, but pretty quickly, the mix- mail bags, mail catchers, and devices for labeling mail 
ture being kept stirred with an iron stirrer, and the bags. Proposals for the above will be received until 
fire kept low until the mixture had evaporated to dry- Septem ber 2, 1891. Proposals for furnishing mail bag 
ness. The color basis thus obtained amounted to some cord fasteners, iron, steel, brass, oil, and wastes, will 
32 parts of the materials taken, and to every 19 parts be received until May 6, 1891. Particulars can be had 
of this 6 parts of  powdered sulphur and 1 part of pow- by addressing t.he Postmaster General , Washington. 
dered charcoal were added. Should a brand of greener .. 4 • I .. 
tinge have been required, the sulphur would have been HON. DAVID A. WELLS, the eminent statistician 
reduced to 4 parts ; in fact, all the different shades and able writer on political econony, has been awarded 
were made by altering the proportions. These mate- a gold medal by the jurors of the French exposition of 
rials were then most intimately mixed in a porcelain 1889, in recognition of h:s contributions to economic 
mill for 10 hours; the success of the subsequent pro- science and literature. A well deserved compliment. 
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THE ILLINOIS STATE BUILDING AT THE WORLD'S 

FAIR.. 

The Illinois State Building at the World's Fair will 
be located at Jackson Park, near where the boat house 
now stands on the artificial lake. A broad chan nel is 
to be extended from the southeast portion of the park 
to this lake, and the I llinois building is  to front this 
waterway. 

The structure is to be placed on a terrace four or five 
feet high, and in front of the entrances there will be 
stone terraces with railings, statues, and stone steps 
leading down to the road way. The main features will 
be the terraces north and south, the south more im

portant of the two. as from this point may be viewed 
the panorama of all the magnificent fair buildings, as 
well as the waterway. 

The building is to be embellished with fine carving 
and statuary, the material to be cast blocks of some ap
proved composition. It is  to be thoroughly lighted, 
first from the side windows, which are placed about 
fourteen feet above the floor to permit cases to be 
placed against the wa.lls; second, with skylights 
placed in the flat roof of the side aisles; and, third, 
with contin uous skylights on the ridge of a pitched 
roof or nave. Ventilation is  provided for through 
windows placed a story above the flat aisle roof and 
the foot of the sloping roof over the nave. 

(Joal 'rar Pitch. 
At a recent meeting of New England Association of 

Gas Engineers, held at Boston, Mass., Mr. G. Shepard 
Page, of New York, said that lllany companies in the 
United States are receiving for the tar and alllmonia 
almost the entire cost of the coal they are carbonizing. 
As much as $1.50 per ton of coal carbonized is being 
received by SOllle companies in the West, and I think 
by some three, four or five cOlllpanies, and perhaps 
more, in the East, for the tar alone. 

'Vhile there has not been anywhere near this ad
vance i n  value of the ammoniacal liquor, yet certainly 
a COlllpany that has not received twenty cents per ton 
of coal carbonized is not getting what the ammonia i n  
the coal, i f  i t  i s  all properly obtained ill commercial 
form, should bring thelll. The value of ammonia, 
however, is limited, and will continue to be limited, by 
the foreign market price of SUlphate of ammonia. 
That can be laid down here for simply the commission, 
the freight, and the import duty from the other side, 
at a figure not far from 3>4 cents per pound. That, 
therefore, fixes beyond any question the value of the 
ammoniacal liquor. 

The cause of the advance in coal tar is  d ue, first, to 
the larger percentage of gas making by the water gas 
process; and, second, to the enorIllOUS advance and 
increase in consUlnption of coal tar products. There 

exists in our own coal tar, and which is required here 
by our dyers. 'Vorks will unquestionably be estab
lished. 

Another great industry is  becoming well established 
in the United States-the creosoting of wood for pre· 
servation from decay, and destruction by the marine 
worm. At the present time H of the heavy oil of coal 
tar is used for wood preservation, and large qnantities 
are being imported from the other side. Creosote oil 
is being shipped from London, around Cape Horn, for 
use on the Pacific Coast. 

The use of the liquid or semi-fluid coal tar for stone 
pavements which have become so general-putting it  
in the crevices between the blocks to cement gravel
induces a very large consumption of tar, and in many 
of the concrete pavements coal tar is  used. I know of 
one company. east of Boston, whose coal tar is going 
west to C hicago, to be used almost exclusively for that 
purpose. The consumption of tarred paper, under slate 
roofs and under weatherboarding, and in a thousand 
different ways, requires an enormous quautity of coal 
tar for saturation. Coal tar is being carried 1,200 miles 
in tank cars, and then u sed for saturating paper, find
ing its market then i n  the \Vest. In the manufacture 
of the two-ply and the three-ply roofing, two laye:rs of 
tarred paper are caused to adhere by u sing meltcd 
pitch. It is an entirely new industry within tho past 

APPROVED DESIGN FOR THE ILLINOIS STA'£E BUILDING AT THE WORLD'S FAIR. 

There will be three entrances-the prominent one to 
the south, one to the west facing the Midway Plaisance, 
and the other on the north end of the Memorial 
Hall, from the boat landing or the edge of the lagoon.  

The build ing in the main is  160 feet wide by 450 feet 
long, with the school house, about 75x60 feet, taken 
out of the east end and within the building. The 
dOllle will be seventy-two fee t in  diameter and about 
200 feet high, with a lookout about 80 feet high and 
another in the lantern about 175 feet high. The sid e 
wal ls are 47 feet high, while the center wing on the 
south will be 72 feet high, and both ends 54 feet, with 
a still hi�her projection in the center. 

On the north the Memorial Hall will form a wing 
50X75 feet, while on the south will be placed the execu
tive offices in a wing 75X123 feet, carried up three 
stories, with a public h all in the third story. In ad di
tion to these offices, there are to be others in each of 
the four corners for the departmental officers.-The 
Graphic, Chicago. 

Launch of' a Steel Steamer 011 Lake Michigan. 

The launch of the Min nesota Steamship Co.'s steel 
steamer Marina took place March 14 from the yards of 
the Chicago Ship Building Company, at 101st Street 
and Calumet River. Eve ry vessel in winter quarters 
in the vicin ity of the yards carried its streamers of 
bunting. More than 3,000 people witnessed the launch. 
The Marina is the first stp-el vessel ever built on Lake 
Michigan. Her length is 308 feet, keel 292 feet 6 i nches, 
beam 40 feet. and depth 24 feet 6 inches. Her keel was 
laid last July. The Marina is  designed for the ore 
trade. 

are already several establishments using pitch for seven or eight years. and it will continue to use 

making briquettes-the artificial fuel. 'fhere are large increasing quantities of coal tar. It  mal,es the cheap

bodies of coal in the West and Southwest which when est roof that can be put upon a house. A large pro

brought to th e surface and exposed to the air very portion of the roofing in the \Vest, and even to a limited 

quickly become slack. They are very u seful for steam extent in the Eastern and �1irldle States, is made in 

purposes, and even for gas making, if they can be held that manner A man can buy the two-ply or the three

in solid form. They can be put into that condition ply paper, and five or ten gallons of the liquid cement 

only by the use of coal tar pitch. Other materials can (which is also coal tar with the lighter oil and a part of 

be used. but coal tar pitch is the best, because it will the heavy oil taken out), and he can find the gravel, or 

make steam when combined with the culm or slack. ashes, or cinders near by; and with a brush he can 

Several American railroads have erected artificial fuel make a roof at a cost of from two to four cents per 

plants; so that a demand has been created for a pro- sqnare foot, and one that will last from three to ten 

duct which has heretofore been used to a very limited I years. Therefore, that industry must continue. One 

extent on this side; while on the other side nearly all of the largest uses of ammoniacal liquor is for artificial 

the pitch that is made is used in that way. Certainly ice making. That ind ustry was not born in this country, 

over 1,000,000 tons of pitch per ann um are used in mak- but it took root here earliest, and has now become of 

ing fuel briquettes. Many of the railroads in Europe vast importance. 

us(' almost exclusively fuel that is made in this way. 

They are thus able to utilize the slack, which they 

could do in no other way so advantageously. But all 

pitch that is being used for that purpose in this country 
is now being imported from Liverpool and London. 
No hard pitch is made here, because n o  anthracene is 

being produced here now. Furthermore, when distill

ing tar for pitch, it is difficult to "cut" it back with 

the oil and obtain a product that is durable for the 

uses to which most of the pitch is put here, and that is 

for gravel roofing. However, I am looking forward to 

a time when the anthrallene and the alizarine business 

will he established here. I have no doubt it is to be 

located here. We will not continue to pay from five to 

six million dollars per year to England, France, Ger

many, Switzerland, and Belgium for a product which 

• .1 •• 
Cleaning Sheets of "\Vrought Iron, etc. 

Wrought iron pl ates are pickled in hot dilute sul

phuric acid in the ordinary way. commercial oil of vit

riol diluted with 10 volumes of water being preferably 

used at a temperature of 2000 F. The improvement 

consists in allowing the contents of the pickling tank 

when sufficiently concentrated to flow slowly thrC'ugh 

a long cooling channel and there deposit the greater 

part of the dissolved sulphate of iron, the mother

liquor passing into a vessel from which it is continually 

pumped back into the pickling tank, vitriol and water 

being added till it is of the proper strength. The pro

cess is continuous after being fairly started. Cylindri

cal pickling t.anks are used for cleaning wire.-E. P. 
Peyton, Birmingham. 
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�'itutif i ' �ttt tr j. ,au. 
THE PATENT CENTENNI '\L CELEBRATION-APRIL patentee had made an invention. When it came into as he said, how deep-seated was t he understanding. 

S, 9, AND 10. court, it was construed in a technical spirit, a spirit wherever th:; law of England had been inherited, that 
The notable group of eminent men assembled on the which assumed everything in favor of the crown and it was a just and beneficent exercise of the power of 

stage of Lincoln Music Hall, Washington, on the after- nothing in favor of the subject, and it is hardly governments to protect inventors by patents for limit
noon of Apri l 8, at the opening c remonies of the con- too much to say that some of the earlier decisions in ed p0riods. The constitutional convention at Phila
tennial celebration of the Am'lrican patent syst m, paten t  causes betray a temper that would hav · better delphia had been in session nearly three months before 
formed a picture which will  live while memory lasts in befitted a permit to sell gunpo wder in the streets of its attention was directed to patents and copyrights. 
the minds of all who were fortunate enough to be pre- London. In view of this j udicial hostility, which Mr. Mitchell then detailed the propositions brought i n  
sent, a n d  o n e  t o  which t h e  brush or pencil of the artist robbed the law o f  its beneficence and transformed the by Mr. Mad ison a n d  Mr. Charles Pinckney, which re
and del ineator can at best do but feeble j ustice. Our statute into an ambuscade, it is no wonder that for a suIted in paragraph 8 of �ection 8 of article 1 of the 
sketch of the i n �pir ing scene will convey to scores of hundred and fifty years scarcely 1Il0r than one thou- Federal Constitution . . . Wise and i l lustrious men were 
thousands, keenly appreciative of the significance of sand patents were granted. It could make but l ittle they, th ese constitution framers, " the speaker said. 
the occasion, some idei', of its dignity and stateliness. difference whether patents were denied or, having " but they had no conception of the importance of 
The exercises were formally opened with a short ad- been granted, W'lre denied pr tection. what they did when, j ust before the curtain fell upon 
dreSS by the Pl'esident of the United States, and this But a more enlightened sentiment developed. Watt their labors, they decrfled that the exclusive rights of 
was the moment chosen by our artist for his vie w of had harnessed machi nery to steam and Arkwright had inventors should be secured. They thought they were 
the Congress of Inventors and Manufacturers of Inven- harnessed spinning to machinery. T h e  patent to applying finishing strokes and touches to an edifice 
tions, which appears on the first page of this issue, and 'Vatt, granted in 1769, had been extended by an act of which was otherwise completed, when they were really 
the business of which was continued through the aftE-r- parliament i n  177� and had run unscathed the gauntlet at work upon its broad foundations. For who is  bold 
noons and evenings of three days, April 8, {l, and 10. of the judge. Patents were granted with i ncreasin!! enough to say that the Constitution could have over-

In the group immediately behind and at the side of frequenGY, and the useful art re )ei ved a mighty im- spread a continent if the growth of invention and of 
Pr')sident Harrison were the Hon. John W. Noble, petus. Powerful infringers sought to trample upon inventive ach ievement had not kept pace Iwith terri
Se0retary of the I nterior ; the Bon. Charles E. Mitchell, the rights of patentees, and law suits fol lowed that torial expall sion? It is invention which has brought 
Com missioner of Patents ; the Hon. Samuel Blatch- were fierce as battle fields. Judges began to regard i n- the Pacific Ocean to the Alleghanies. It is invention 
ford, Justice of the United States Su preme Court ;  Hon. ventors, not as recipients of royal favor, but as public which, fostered by a single sentence of their immortal 
John W. Lynch. Chairman of the Executive Commit- benefactors worthy of the world's great prizes. Then work, has made it possible for the flag of one republic 
tee ; Hon. O. E. Platt, of Connecticut, U. S. Senator ; came those days, memorable in j udicial annals, when to carry more than forty symbolic stars. " 
Postmaster-General Wanamaker ; Carroll D. Wright, j urists who were in touch with human progress dis- The speaker then detailed the circumstances at-
the Com missioner of Labor, and as tending the passage of the first patent 
many thers as the stage would com- law of April 10, 1790. Under that law 
fortably hold, all being representatives the Secretary of State, Secretary of 
of the highest types of the progressive War and the Attorney-General were 
spirit of modern times. The audience, to determine in  each ('ase whether a 
too, was almost entirely composed of patent should be granted. From April 
wen who had attained eminence in to July they awaited a successful ap-
some department of l i fe connected plicant. He cOlIles at last, and three 
with the origination or development cabinet officers, Jefferson, Knox. and 
of im'entions. Randolph, sitting in solemn dignity, 

In opening the congress the Pres i- determine that Samnel Hopkins is 
dent expressed his  appreciation of the enti tled to a patent  for his new me-
importance of the occasion, and hoped thod of making pot and pearl ashes. 
the gathering would  be promotive of . .  Does any one,"  �1r. Mitchell went 
science and art. He thought it  dis- on, .. say that the office then discharg-
tincrtJy marked a great step in the pro- ed was u n worthy of such a tribunal ? 
gress of civilization when the law takes Let him remember that patent of July 
notice of property in the fruit of the 31, 1790, was the first of 450,000 pa-
mind. The ownership in the clumsy tents. Let him try to imagine the 
d vice which savage hands have fash- condition of l i fe and society if those 
ionEd from wood and stone is obvious patents had n ever been granted. Let 
to the savage mind ; but it required a THE UNITED STATES PATENT OFFICE, AT WASHINGTON. him ask himself what adequate reason 
long period to bring the public to a exists for the wizard-l ike transforma-
realization of the fact that it was tions of a century, excepting the stim-
quite as essential that this  property ulus afforded by patent legislation. 
in impalpable though t, takin g  the Let h illl com pare the saddle and the 
shape of things useful  to men, should pillion with the parlor car, the tallow 
also be recognized and secured. That dip with the electric l ight, the post 
was the work of the patent system as boy with the lightning I1lail, the tele-
it has been established in th i s  coun- graph and the speaking telephone. 
try. It could not be doubted by any, Let h i m  make a corresponding com· 
he thought, that the security of pro- parison in every department of life, 
perty in inventions was essential and along every l ine of progress, ann he 
highly promotive of the advance of will see in the signing of that patent 
our country in the arts and sciences. to Samuel HopkinR an act of historic 
Nothing more stimulated effort than grandeur. " Fifty-seven patents in all 
security in  the result of effort. were gran ted under the statute of 

After the President's remarks, Rev. 1790. A new act was passed Febru-
Dr. Sunderland invoked the divine ary 21, 1 793 , which law prevailed, with 
blessing, and then Secretary Noble some modifications, until tlie great 
introduced Commissioner Mitchell, law of 1836 was enacted. 
who spoke on " T h e  Birth and Growth MODEL HALL, UNITED STATES PATENT OFFICE. " The act of 1836, " said the speaker, 
of the American Patent System."  "created an epoch. An eminent states-

The patent system, said Commissioner Mitchell, had I cu ssed anew the relationship of the inventor to the lIlan has pronounced it the most important event from 

its birth in a statute1against  lIlonopolies. That statute pu blic, and, as if  they had gotten foregleams of a new the Constitution to the civil war. Less than 10,000 pa

was enacted by a British parliament to sustain the industrial era, laid down those broader and more gen- tents precede it, more than 450,000 have followed in its 

British throne. From the earliest times the right to I erous pril1ciples which have become the foundation train. Under it the Patent Office was established, Un

grant exclusive privileges had been asserted as a royal and frame work of the patent law. The statute of der it  the first commbsioner of patents was appointed, 

prerogative. Sometimes the power had been exercised James followed the Mayflo wer across the ocean. In and hardly had the approving' signature of Andrew 

beneficently. 'Vith vastly more frequency it was t.he year 1641 the Gen eral Court of Mas8achusetts Bay Jackson been affixed before the wal l s  of yonder Doric 

employed to bring in revenue to the royal coffers. gran ted a patent to Samuel Winslow for a method of tem ple, already com pleted in design, began to rise. The 

more and more as the sovereign struggled to govern making salt, and prohibited others from making this most important change brought about by the act of 

without the aid of parl iament. The power was abused article except in a manner d ifferent from his. In 1646 1836 was the restoration of the exam ination system and 

and perverted unt i l  in the days of El izabeth monopolies a patent was gran ted to Joseph Jenks for an engi ne the establishment of an exam i n ing corps of experts. 

were conferred upon favorites of the court, extending for the more speed y cutting of grass, the invention sub- The English system,  developed on executive lines, rele

to the most ordinary articles of commerce and consum p- stituting for the short and clUlllsy E n gl ish scythe a gated all invest igation to the courts ; the American 

tion. In aid of th ese 

.

il legal monopolies, arbitrary long, slender blade, supported by a rii) along its back I plan, developed on Ie

. 

gislative l ines, made the investi

powers of search were granted, and heavy penalties -a construction easily recognized as that of the gation precede the gran t. The law of 1790 followed 

were inflicted u pon English m erchants for engaging in modern scythe. The invention !:'eelll S also to have ex- the American trend developed in the colonies, and 

occupations which had been of common right for cen- tended to machinery for scythe making. Jefferson and his associates formed an exallllIllDg 

turies. Of  course such tyrann y  could not continue, and The name of Joseph Jen ks-how inconRiderable the board. Then came the act of 1793. which avowedly 

in the year 1623 the famous statute of James was e n- place which it occupies in colonial h istory I The anti- imitated the English system and permitted a paten t 

acted, destroying all i l legal monopolies by a single quarian stumbles u pon it and m akes a memorandum to be issued to any one who should allege that he had 

stroke, and declaring that in future al l patents should in his note book, while the student of events that thrill made an invention, and should make oath that he be

be to inventors of new manufactures, and to them only and startle passes it without a though t  or utterance. lieved hi mself to be the true inventor. 

for a limited time. It is to this statute that legal Nevertheless, a deep human interest invests i t, and " The act of 1836 restored the American system. The 
writers ascribe the mod n p'ltent system. more and more it shall attract attention. Nor do we Patent Office was vested with quasi-j udicial as well as 

But although the patent sy�tem is ascribed to the honor him less because the mowing machine and the with executive function s, the patent being adj udicated 
statute of 1623. its adminlflt"ation was long pervaded by reaper have eclipsed in brilliancy his more humble upon in advance, and possessing, as soon as it was 

a spirit hostile to inventors. The benefactor of the achievement, as there in the early wilderness he ap- granted, the attri butes of a patent, which, under the 
public had to crawl before the king as a suppliant for peals to the general court for protection, so that, as old system, had been tested by expensive litigation. 
favor. If his cringing was successful, his patent was he quaintly says, " his study and cost may not be vayne The importance to inventors of the system of prelimi
granted, but he was dismissed with the poor privilege or lost." nary examination has been declared to be inestimable. 
of proving the novelty of his  in vention as best he could. Mr. Mitchell referred to patents issued by the colo- It places at the service of the humblest inventor the 
The patent was not even prima facie evidence that the nies of Connecticut, Maryland and New York, showing, services of trained experts in law and lllechanics. It 
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makes the patent something more than an assertion of aroused public sentiment, set in m otion by this celebra
right, something more than a challenge to the world tion of the achievements of a century, may demand for 
to show that the patentee was not the true inventor. the patent !System and for the office which administers 
It !>ears testimony that it has been compared with its functions j ust recognition of its mighty influence 
prior patents and pu blications, domestic and foreign, and just provision for its needs as it enters upon the 
and with all that has been done in the United States, second century of its usefulness. "  
as  far as  known, and that the device or process claimed The Hon. Carroll D. Wright, Commissioner of Labor, 
is what it professes to be-a new departure in th e arts. then spoke on .. 'rhe Relation of Invention to Labor," 
Thus the patent acquires an immediate commercial and said that the influence of inventions upon labor has 
val ue-a value which is enhanced just in proportion as been felt in two directions-economically and sociologi· 
means are suppl ied by the government for making an cally. The economical influence has also been in two 
inquiry as complete and exhaustive as it is in human ways, but diametrically opposite ways ; first, in the 
power to make it ."  d isplacement or contra.ction of labor, and, second, in 

The speaker gave a brief sketch of John Ruggles" the expansion of labor. Very many modern inventions 
the Senator from Maine, the author of the act of 1836. have created em ployments where none existed before. 
The speaker referred to other laws since passed In a sociological sense machinery has brought with it 
which had modified in some details the statute of 1836. a new school of ethics. It is the type and representa
In 1861 the term of a patent was extended from tive of the civilization of this period because it em
fourteen to seventeen years. In 1870 the laws were bodies, so far as mechanics are concerned, the concen
consolidated, and when the laws of the U nited States trated, clearly wrought-out thought of  the age. Un
were revised in 1875, the act of 1870 was re-enacted der the influence of inventions the workingman has 
without substantial change. All the statutes since the learned that from a rude instrument of toil he has be
law of 1836 have been in substantial accord with the come an intel l igent exponent of hidden laws ; that he 
policy inaugurated by that act, and have had for their is not simply an animal wanting an animal's content
object to  carry that policy into effect, with such modi- ment, but is something more, and wants the content
fications as experience has shown to be necessary. Dur- ment which belongs to the best en vironment. 
ing 1790 three patents were granted ; during 1890 the The mistake should not be made of assigning the 
number was 26 292. In 1790 the receipts were about $15 ; cause of strikes and controversies to retrogression or to 
in 1890 they were $1 ,340, 372 ,60. In 1790 the work could supposed increasing antagonism or to any desire to 
only have required the i n freq uent services of It single destroy the grand results of past inventions. How a 
clerk ; and in 1890 the In umber of employes, including new system shall be established with perfect justice to 
the examining, clerical and laboring force, was 590 men capital and to labor, recognizing the moral forces at 
and women. work contemporaneously with the industrial, and the 

" 'rhe growth of the patent syste m," said the speak- perfectly j ust distribution of profits relative to the use 
e r, " has been brought about by the friendly laws (,f inventions, is the great problem of the age. Ma
wh ich I have mentioned exercising their influence for chinery is young-in fact, is only the forerunner of 
the most part in  four different channels. more golden deeds. That the workingman does not 

" 1. The patent system has stimulated inventive receive full j ustice as the result of the use of inventions 
thought. Benjamin Franklin, a man of science, stood by m nst be the concl usion of every student. 
th� side of the old hand-lever prin�in!r press for a genera- The Hon. Justice Blatchford spoke especially to the 
tion and left it wherp, it was left three centuries before by legal side of the patent system. saying, in regard to the 
Gutenberg. It remained for Hoe and other inventors practice in England, that since the time of George III. 
who worked under the stimulus of the patent laws it has been the uniform practice in England to grant 
and patented their inventions to produce that marvel- letters patent to a person.who introduces an invention 
ous machine for disseminating knowledge that has not used before within the kingdom, and parliament. 
made t.he world a university. A century ago the ap- has repeatedly recognized the principle by granting ex· 
prentice learned the skill and secrets of his craft and cl usive privileges to such introd ucers. James Watt's 
jogged along contented with his acquirements. To- inventions tending to the perfection of the steam en
day no workman expects to leave his craft or calling gine were followed by considerable litigation, resulting 
without l ifting it to a higher plane and providing it in numerous decisions straightening out and establish
with better instrumentalities. A new power of ing patent law. Referring to present patent law 
achievement has come into human thinking. Men of I abroad, the speaker said : " Th e  statutes which now 
all call ings seem to have acquired the faculty, and regulate the granting of patents in England are those 
no explanation of the change is even plausible which of August 25, 1883, and December 24, 1888. It  is not 
ignores the stimulating influence of a century of pat- necessary that a person should be a British subj ect to 
ent law. apply for a patent. The application m ust state that 

.. 2. The patent system has stimulated men to trans- the applicant is in possession of an invention of which 
form their thinking into things. It  is a long and toil- he claims to be the true and first inventor. The word 
some road from the first fugitive suggestion through I inventor ' in these statutes covers an introducer. 
failure and discouragement and temporary defeat to . 1  The acceptance of the complete specification is to 
an invention in a form perfected. I f  men were not in- be advertised, and any person may, within two months 
duced by the rewards of a patent system to cling to thereafter, give notice at the Patent Office that he op
their new ideas through all the vicissitudes of an in- poses the grant of the patent on the ground that the 
ventor's experience, their hands would drop in dis- applicant obtained the invention from him or from a 
couragement. The story of the lost arts has never person of whom he is the legal representative, or on 
been told , even by Wendell Phillips, and decades and the ground that the invention was patented in England 
centu ries of possi ble progress have been wrapped up in on an application of  prior date, or on the ground that 
in ventions which have dawned upon the h uman con- the complete specification describes or claims an inven
sciousness only to disappear and be forgotten. tion other than that described in the provisional speci-

.. 3. The patent system encourages men to disclose fication, and that such other invention forms the sub
their inventions. The duty of men to disclose their ject of an application made by the opponent in the in
discoveries is one which, if it exists at all,  has never terval between the making of the two specifications. 
been recogn ized. It is  not so, however, when patent The patent is to be granted for fourteen years, but is 
laws prevail , and for a hundred years men have to cease if certain fees are not paid within specified 
hastened to share with the publjc their newly acquired times. 
ideas, because of the invitation contained in the pa- " At least six months before the time limited for the 
tent system, and the phenomenon of rediscovery is now expiration of the patent the patentee may apply for 
a very rare experience. an extension, which may be granted on a favorable re-

.. 4. The patent system enables inventors to make port from the judicial committee of the Privy Council 
their efforts fruitful and saves them from the folly of for a further term not exceeding seven, or, in excep
misdirected labor. The Official Gazette of the Patent tional cases, fourteen years, and a patent may be va
Office publishes to the world the claims and one or cated by a court on certain specified grounds. " 
more drawings of each patent. Each number of the The speaker then reviewed at some length the scope 
Gazette may be likened to a series of maps, exhibiting of the law in this country, and said that in the admin
that borderland adjacent to the il l imitable unknown istratiou of the patent laws by the courts of the United 
upon which the sun of human invention has shed its States the proper rights of inventors have been firmly 
radiance while clocks and watches have registered a m aintained, while the abuses which have crept in, in 
week of time. Inventors n'eed not and do not, as consequence of improper reissues of patents, have been 
formerly, delve in  exhausted mines. " corrected. Patents for important and meritorious in -

The speaker referred to the  general unity of  opinion I ventions have bee'u sustained, nctably in the  case of  
that  prevailed throughout the world in regard to  the  Morse's telegraph, which was held valid in the case of  
preservation of the  patent system. The centennial O'Reilly agt. Morse. 
exposition in  this country contributed largely to this After outlining Morse's inventions and discoveries, 
result. Instead of abolishing the patent laws in M r. Blatch ford concluded his address in the following 
England, as had been advocated, in 1883 a new act vas words : . .  The principle on which the patent laws are 
passed upon a more liberal basis. Germany has re- based is to give an inventor an exclusive right, for a 
vised its patent law. In all these changes, he said, the limited time, in consideration of his fully disclosing 
American system has been imitated. his invention, so that it may be made and used by the 

In conclusion he said : .1 Let us hope that the United public after the limited term shall have expired. 
St.ate!!, whose place in the van guard of progress i!l so Under this stimulus there has come into existence the 
largel y due to its great in ventor!!, may not now brill iant succession of inventions which have con
through indifference to its patent �ystem fall back in  tributed so !!reatl y to the progress of science and the 
the procession of the nations. Let us hope that an arts, and to the material welfare of nations and indi-

viduals. In this career our own country has played no 
small part, and it is quite certain that in the future 
American inventors will do their full share toward 
illustrating the beneficent operation of the patent 
laws, and that when, a hundred years hence, there 
shall be another centennial celebration like the one 
through which we are now passing, there will have oc
curred no diminution of the importance and value of 
American inventions. "  

Hon.  Robert S. Taylor, speaking on the . .  E poch
making Inventions of America, " said that the real and 
enduring wealth of the world is its thoughts. It wants 
just a year of a century since there flashed acrORS the 
mind of a young Georgia school teacher the thought 
that a machine could be made which would separate 
the cotton fiber from its seed by the action of saw 
teeth. With that though t dawned the epoch of cheap 
eotton cloth. Forty-six years later the sewing machine 
made its appearance to sew the cloth and inaugurate 
the epoch of cheap clothes. The two together gave the 
human body a new skin. Robert Fulton once said that 
the three men who had conferred most good on their 
fellows were Arkwright, Watt and Whitney. He 
was the fourth. He opened the epoch of steam 
travel. The railroad and the locomotive follow
ed, like the evolution of birds from fishes, 
and the Chicago limited is the legiti mate de
scendant from a paddle wheel steamboat. Since 
Franklin drew the first submissive spark from heaven, 
Americans have belln foremost in the great field of 
electricity. The subj ugation of this great force was 
begun when Prof. Morse taught it to talk. The steam 
engine is the breath and muscles, the telegraph the 
nervous system of the body politic. In the production 
of electric light, man has come nearer to creation than 
anywhere else. He has produced upon earth the light 
of the heavens-a true sunlight in fragments. But the 
most gratifying of all inventions is the telephone. It 
im parts a new function to speech and a new sense to 
the ear. The epoch of news came in with Hoe's cylin
der press, and of cheap food with McCormick's 
reaper. There is no more beautiful invention than the 
typewriter-the sewing machine of thought, which 
clothes our ideas as that clothes our bodies. The 
patent system of the United States rests on twenty-two 
words in  the Constitution. What other twen ty-two 
words ever spoken or penned have borne such fruit of 
blessing to mankind ? 

The last speaker in the afternoon session of the first 
day was Senator Platt, of  Connecticut, who is perhaps 
as widely known among inventors as any member of 
the national legislature. In his position as chairman 
of the Senate patent committee he has had a great 
deal to do with inventive designs. From the begin
ning he has been deeply interested in this celebration, 
and gave to the committee all the assistance in his 
power. He is a member of the advisory committee of 
tte patent celebration. The Senator's theme was " In
vention and Advancement," which he treated in the 
able and thoughtful style which characterizes all his 
public utterances. 

At the evening session Senator John W. Daniel, of 
Virginia, spoke on .. The New South as an Outgrowth 
of Invention and the American Patent Law." In the 
course of his remarks he said : .. If I am asked the 
cause of the Northern victory in  the late struggle, 
I look beyond the noise of battle to the Northern 
inventors, mechanics , and mauufacturers. " [Ap
lause. ] But, continued the Senator, the South ap
plauded Northern genius and welcomed its resul ts. 
The long list of great inventors from the South, how
ever, proved that the South was no laggard in the race, 
while the fact that in 1890, 3, 000 patents were granted 
to Southern men shows that the South will soon vie 
with the North in generous rivalry in every branch of 
invention. With a thoroughness that evidenced care
ful research Senator Daniel traced the part taken by the 
South i n  inventions of all kinds. Then he recounted 
the debt owed by the South to inventors, giving the 
highest place to Eli Whitney's cotton gin and Henry 
Bessemer's steel process. I n  describing how these in
ventions had aided the South to develop its resources, 
Senator Daniel spoke rapidly and with great eloquence, 
concl uding with an impassioned eulogy of the inventor 
and with an expression of the hope that some day there 
would be erected in Washington a hall of sciences in 
which the achievements of American intellect could be 
displayed. 

Assistant Secretary Willits, of the Department of 
Agriculture, whose remarks were extem poraneous, 
spoke of the dependence of the farmer on the product 
of the inventor. 

At the afternoon session of the second day, A. R. 
Spofford, Librarian of Congress, read an elaborate 
paper on " The Copyright System . of the Uni ted 
States," and was followed by Prof. Thomas Gray, of 
Indiana, with a paper on " The I nventors of the Tele
graph and Telephone. " Col. F. A. Seely, of Pennsyl
vania, Principal Examiner of the Patent Office, also 
spoke on .. International Protection of Industrial Pro
perty." In the eVening, S. P. Langley, the secretary 
of the Smithsoniau Institution, presided, Secretary 
Noble occupying a seat on the platform. Professor 
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Langley spoke briefly of the progress of invention, 
particularly during the last ten years. Professor Wil
liam P. Trowbridge, of Columbia College, New York, 
read a paper on . . The Effect of Technical Schools 
upon the Progress of Invention. "  The next paper, en
titled . ,  The Invention of the Steam Engine, ,. was by 
Professor Robert H. Thurston, the director and pro
fessor of mechanical engineering in Sibley College, 
Cornell University. The paper was an elaborate his
tory of the steam engine from the time of its invention 
down to the present time. Captain Birnie, of the 
Ordnance Bureau, read a paper prepared by Major 
Clarence E. Dutton. U. S. A., on " The Influence of 
Invention upon the Im plements and Munitions of 
Modern Warfare, " and Professor F. W. Clarke, of Ohio, 
the chief chemist of the United States Geological Sur
vey, read a paper on . .  The Relation of Abstract Scien
tific Research to Practical Invention, with Special 
Reference to Chemistry and Physics. " It is impos
si ble, in the space this week at our command, to give 
any adequat.e abstract of these valuable papers, the 
most interesting portions of which we shall endeavor 
to give in a future issue. 

At the meeting on the evening of April 1 0, Prof. 
Alexander Graham Bell presided, and the following 
papers were read : By Wi lliam T. Harris, United States 
Commissioner of Education, on .. The Relation of In
ven don �o che Communication of Intelligence and the 
Diffusion of Knowledge by Newspaper and Book ; "  by 
Professor Otis T. Mason, of Virginia. the curator of the 
National Museum, on . . The Birth of Invention ; "  and 
by Dr. John S. Bill ings, curator of the Army Medical 
Museum, on .. The American Inventions and Discover
ies in Medicine, Surgery, and Practical Sanitation. " 

Among the views forming a portion of our first page 
illustration are represe ntations of a n umber of curios
ities in the way of models and machines, which have 
been collected and placed on exhibition in the lecture 
hall of the National Museum. One of these is the 
identical press at which Benjamin Franklin worked in 
London. Another represents the water clock, one of 
the oldest and clumsiest of time pieces, in connection 
with which is shown a modern chronoscope, measur
ing time to the five-hundredths of a second. The first 
life-saving car made by Joseph Francis is also shown, 
and a model of the plow used by Prof. Morse in laying 
the first telegraph line. An original modd of Daven
port's electric motor and circular rai l way dates back to 
1837, and another exhibit is that of the cylinder of th e 
Stourbridge Lion, one of the first locomotives built for 
traffic in the United States. 

Our portrait of President Harrison is from a recent 
photograph by Charles Parker, 477 Pennsylvania Ave
nue, Washington. 

At the special reception to inventors and manufac
turers in the rotunda of the Patent Office on Wednes
day evening, there was a large and brilliant gathering. 
All was ablaze with light and color where the receiving 
party stood, rich hangings, festoons of flags and dia
dems, and other forms of incandescent lights contribu
ting to the effect. 

During the progress of the congress several meetings 
were held looking to the organization of a permanent 
National Association of Inventors and Manufacturers 
of patented articles, to secure co-operation in matters 
tending to the improvement of the patent system, that 
.. organized effort may be made to remedy existing de
fects and provide against danger in the future. " On 
the evening of Apri l 10 such an organization was com
pleted, and a constitution and by-laws adopted . Dr. 
Gatling, the inventor of the Gatling gun, was chosen 
president, and Gardner R. Hubbard, of Washington ; 
Professor William A. Anthony, pre8ident of the Ameri
can Institute of Electrical Engineers ; Thomas Shaw, 
of Philadelphia, and Benjamin Butterworth, of Ohio, 
were elected vice-presidents. 

• • • • • 

Sensitive GalvanolDeter. 

At a recent meeting 01' the Royal Scottish Society 
of Arts at Edinburgh, Dr. R. Milne Murray described 
and exhibited a reflecting galvanometer for physio
logical work. The instrument was an astatic galva
nometer of the Thomson type, with special modifica
tions. One of these was that the mirror was placed 
between the two systems of needles, instead of being 
attached to the upper system. But the principal 
modification was the mode of dam �ing adopted so as 
to secure aperiodicity. The filament which carried the 
needles and the mirror had attached to it!! lower end a 
light Valle, spade-shaped, which just dipped into an 
adj ustable cup of oil, so that when the needles were 
deflected, thp capillary att.raction of the oil from the 
vane brought the system readily to a standstill .  Dr. 
Murray claimed for his galvanometer great sensitivity, 
a high figure of merit, and a rem arkable degree of 
appriodicity. 

THE plectric Rt.reet, car8 which for the past year have 
bAen rull on the Fourth Aven ue street rai l way, this city, 
anO which were propelled by storage batteries carripd 
on the cars, have been withdrawn. Reason, litigation 
over the patents. 

�titntifi ' �tutri,au. 
Life Saving Telephones-A Good Suggestion. 

To the Editor of tho Scientific American : 
I read with much interest the article in the SCIEN

TIFIC AMERICAN of February 21, about the United 
States life saving service, and it was a surprise to me 
to see that the surfman, patrolling the shore, not 
having better means by which to communicate with 
his station. If I understand the article right, he will 
have to run to the nearest station as soon as he sees a 
wreck, and report, which necessarily will take more or 
less time, and may mean many lives lost. That mode 
of operating seems to me to be crude and old fashioned 
and ought to be dispensed with, and in its place Bhould 
be erected a telephone line, running close to the shore, 
with one or more patrol boxe�, furn ished with tele
phones, through which the watchman could report. 
Such a line would not necessarily be very expensive. 
A one wire system I think would be sufficient, sup
ported on short poles. The life saving crew could be 
instructed how to keep the line in repair and one of 
the telephone companies ought to supply the instru
ments, free of charge, or at least at a nominal price, 
considering the humane purpose for which it is to be 
used. We see how well the signal system works in our 
large cities. How many mill ions of dollars' worth of 
property and how many lives have been saved by 
the fire alarm system, and likewise how efficient has 
the police alarm system shown itself to be, and I can 
see no reason why the same system couldn't be adopted 
on our life saving service. If this idea is new, I would 
like you to publish it. I f  not, throw it in the waste 
basket. A. LARSEN. 

27 Hastings Street, Chicago, Ill. 
.. . . . ..  

Ho,v to Cut Gla"s by Means or Heat. 

To the Editor of the Scient't;tic American: 
In the SCIENTIFIC Al\lERICAN of March 28, u nder 

Notes and Qlleries, I notice that J. B. V. asks how to 
cut a bottle off near the bottom without destroying 
the remainder. The answer given is : " File a notch , 
start a crack with a red hot poker, and lead it around ." 
In " Experimental Science," by Geo. M. Hopkins, I 
notice a similar method, the only difference being that 
the author recommends g'iving the bottle a rotary 
motion inside a wire curved similarly to the bottle. 

It may be due to my awkward manipulation, but I 
have never been able to obtai n very satisfactory 
results with either method. If I make use of an iron 
sufficiently large and long to hold the heat well, I can
not guide it where I w ish. If I make the iron smal ler 
and short,er, so as to control its movements better, I 
either b urn my hand or the iron is so small that i t  
soon loses i t s  effective power in prod ucing unequal ex
pansion, and requires very frequent heating. 

To those of your readers who can produce good 
results w ith a hot poker I have nothing to say; but to 
those who, like myself, are unable to satisfactori ly 
make use of the hot iron, I have a method to suggest 
that is simple, and with me has given very desirable 
results. 

If a piece of quarter inch soft glass tubing be drawn 
out so that the bore be somewhat less than one-half 
a millimeter in diameter, and then attached, by means 
of the large end inserted into a piece of rubber tubing, 
to a gas spigot, a small flame, about one and one-half 
centimeters long and two or three millimeters in  di
ameter, can be produced . By holding the piece of 
glass tubing as one wou l d  a lead pencil, with the point, 
of the flame applied to the file scratch or an already 
started crack, one can lead a crack, not by long, ir
regular j umps, but gradually and accurately, in  any 
direction he may desire. 

This device, though very simple, has given me most 
excellent results, not only in cutting bottles and large 
glass tubes, but in cutting plate glass when a diamond 
cutter was available. I have found that a pointed 
flame, formed with a small opening and undAr the 
ordinary pressure of the ga8, works better than a 
shorter and thicker flame, formed with a larger open
ing and with less pressure. The flame in the one case 
will be almost in the same plane with the tubing, if 
the glass tube be held horizontally or as a pencil would 
naturally hang in the hand, and its point can be applied 
at any angle. In the case of the flame formed from 
thp larger opening, and with the gas pressure partial ly 
cut off, the flame wi l l  curve upward, and its point is 
with difficul ty applied at most angles. 

Auburn, N. Y. 
• • • 

GEO. M. TURNER. 

Wooden vo;. Illetallic Tie ... 
'1'0 the Editor of the Scientific A meTican : 

In SUPPLEMENT, No. 789, February 14, 1891, in the 
article on ,. Preservative Treatment of Timber, " the 
author draws a compJtrison between the expense of 
wood and metal ties, but omits several important fac
tors. He proposes to treat the cheaper woods and in 
crease the life, but overlooks ent irely the fact that the 
wood which he considers, hemlock , or any other soft 
WQ()d, will wear ()ut before it rots, wbeQ QQt treated. 
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It will not hold the spikes or support the rail for heavy 
traffic, as the rail works its way right down through it. 
He puts the price of oak ties at 70 cents. and the spikes 
cost !&% cents per pound, and it takes 2 pounds per tie, 
and the spikes have to be renewed once during the life 
of the tie, mJtking 10 cents for each tie. 

With the large hewed Virginia ties of all thicknesses 
and widths it takes a day's work to remove, replace, 
spike, and properly tamp from seven to ten ties with 
slag ballast. A section boss here has, on the average, 
four men at $1.15 per day, and to this m ust be added 44 
cents (one-fourth boss' wages), making $1. 59, which at 
ten ties per day is . 159 per tie. 

Cost of tie in road . 70 + . 1 0  + . 159 + .041 (second 
spi king) = $1.00. Many actually cost more, to say 
nothing of driving all spikes down in the spring, ptc. 

The writer fixes the life at 7 years. ' The dol lar is to 
be lost in 7 years, or . 143, nearly, per year, to wh ich 
must be added interest at 5 per cent, making a yearly 
expense of . 193 for the best ties ; while for cheaper 
ones it is more. 

Wood ties vary in thickness, and the water settles 
under these thick ones, causing the un pleasant act of  
. .  pumping," which makes the thickest tie the poorest 
support. 

The steel tie is worth for scrap about one-third of 
cost, but we will count it  as  only paying for changing 
the tie and interest on cost of change. We received 
the estimate of some of the Mahoning Valley iron 
workers and rolling mill managers, and they estimate 
a tie of angle steel plate, with rail fastenings of a cer
tain pattern taken as a basis, at 120 pounds, at a cost of 
$2. 00. 

Counting the l ife of the tie at 40 years (iron men say 
it will last longer) it would be a loss of 5 cents per ypar, 
to which must be added 10 cents interest, making 15  
cents as the aetual yearly cost of  each tie. To thos,� 
who think that 40 years is too long an estimate, we wil l  
say that it proves cheaper with a l i fe of only 22% years, 
as will be seen by division, making the yearl y loss 
. 0889 + . 10, or . 1889. 

The figures given were obtained from rail road men. 
F. F. MAIN. 

Bristolville, Ohio, April 5, 1891 . 

An AIDe.ri .. an Bla .. t Furnace in England. 

The new furnace which Palmer's Shipbuilding and 
Iron Company, l imited, have put up at Jarrow-on
Tyne is virtual ly  an American one, as regards its lines 
and method of working. It will, says Engineering, 
afford manufacturers evidence as to w hether the 
Amulcan or Cleveland blast furnace practice is the 
more economical and satisfactory for the British pro
ducer, and thus  its working will be looked upon with 
more than ordi nary interest, as there is much con 
troversy on the point  i n  q llestion. The furnace is an 
exact copy of the most recent one at the Edgar Thom
son Works of Messrs. Carnegie Brothers, at Pittsbllrg 
-a furnace which has produced up to 2,500 tons per 
week of pig i ron, which is more than double the out
put of our best hematite furnaces, nearly five times as 
much as an ordinary Cleveland furnace, and almost 
twelve times that of the average Scotch furnace. The 
new Jarrow furnace is 76 ft. 2 in . i n  height with a 20 ft. 
bosh and 11 ft. depth of well. It has four Cowper hot 
blast firebrick stoves, and is blown by a compoun d  
condensing engine having 100 i n .  blowing cylinders . 
In America it is not the practice to have one blowing 
engine to several furnaces as it is  in  England, but each 
furnace has !.t,s separate engine, and this will be the 
case with this new furnace. There are eight tuyeres 
made of bronze, the use of that metal for such a pur· 
pose being peculiar to America, and has till now not 
been adopted in our own country. The blast will be 
driven hl.to the furnace at a pressure of about 8 lb. per 
square inch, in the United States the pressure is nearly 
10 lb. , whereas in  Cleveland it is only 5 l b. to 5� lb . 
On this account thA furnace must be expected to pro
duce a good deal more iron in a given time than the 
ordinary British hematite furnace, for it is to be fed 
with hematite ore, but it will not come up to the 
largest records in the United States, seeing it  will have 
to smelt a 50 per cent ore, whereas in America they use 
a 60 to 63 per cent ore, which is moreover much less 
refractory than the Spanish ore generally used here. 
When blowing at such a pressure something, of course, 
has to be done to preserve the brickwork from the 
extra heat, and the furnace is, therefore, encircled by 
rings of water tubing 64 in number, through which 
som p  1 , 500 gallons of watel" circulate per minute. 

• • • • 
Palladill lD Plating. 

Palladium, which is a whiter, lighter, and more fusi
ble metal than platinum, has of recent years been 
m uch used to plate watch movements, says the ElerJ
trician. According to M. Pil et, fonr milligralU llles 
(about one-seventeenth of a grain) of palladium is suffi
cient to coat the works of an ordinary sized watch. 
M. Pil et recom mends the following bath : Water, 2 
li teril ; chloride of palladiuIll , 10 grarruues ; phos
phate of ammonia, 100 gram mes ; phosphate of soda, 
500 gralllmes ; benzoic acid, 5 grammes. This bath is 
suita.ble for all metals except zinc. 
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Education at the World's Fair. 

Commissioner Harris is desirous that a single build
ing be furnished at the Columbian Exposition, Chicago, 
of sufficient extent to contain and properly display all 
of the exhibits that belong to education. He says 
that at Philadelphia in 1876 not only the foreign ex
hibits were separated and scattered, but the exhibits 
of the several States were isolated from one another. 
The effect of the educational exhibit at Philadelphia 
consequently was very m nch weakened. B ut at the 
cotton centenn ial at New Orleans, the educational ex
hibits of the United States and of foreign nations, with 
a few exceptions, were brought together in the gallery 
of the government building. Those who inspected it 
pronounce it the best exhibit hitherto made of educa
tion. Undoubtedly it derived hal f its advantage from 
the fact that it was disposed and arranged under one 
supervision, and the whole of its material brought to
gether in one place. Dr. Harris suggests there be or
ganized in each State, as soon as possible, a committee 
with authority to take in charge all matters pertaining 
to educational exhibits. Such a comm ittee may be 
provided for by the legislature, or appointed by the 
governor, or, in the event that neither of these ar
rangements is practicabl e, said committee m ay be or
ganized by election from local committees formed in 
cities and towns, and i n  the educational institutions of 
the State. In whatever manner appointed, the com
mittee should be thoroughly representative of all classes 
of schools and educational institutions, whether public, 
private, or denominational, and it  should include State, 
county, and city superintendents, the officers of private 
schools and academies, presidents of colleges and uni
versities, directors of institutions for the defective 
classe�, etc. This proposition is most sensible, and 
should meet with a hearty response from all who wish 
to see our ed ucational interests properly presented at 
this great exposition. Representatives from all the 
world will visit this great exhibit, and it is highly im
portant that they should see what we are doing 
toward educating our children and youth.-New York 
School Journal. 

. . . , .  
HOW STOCKS OF PIG IRON ARE HELD. 

Within the past two or three years there has grown 
up i n  this coun try a system, which had previously 
been successfully adopted in Scotland and England, 
by wh ich the products of pig iron furnaces may be con
veniently stored, when the demand for consumption is 
light, and the owners can obtain money thereon, pro
portionate to the value of the accumulating product, 
with which to keep their furnaces in operation dur
ing a dul l  season. This system as carried out by the 
American Pig Iron Storage Warrant Company in
cludes the establ ishment of what is known as a " war
rant " yard in close proximity to each large furnace, 
and convenient to the necessary transportation facili
ties. These yards are owned or leased by the company, 
and in charge of its 

J cieutific �tutricau. 
gIDla, Kentucky, Tennessee, Georgia, and Alabam a, 
and other places. There was on �torage at all of these 
yards, on April 1, about 55,000 tons, but the q uantity 
was being reduced, as more iron was being taken out 
for consumption than was:coming in from the furnaces. 

. 1  . . -
A HANGER FOR PICTURE OR MIRROR FRAMES. 

The i l lustration represents the application of a con
venient and inex pensive device that may be quickly 
attached to mirror or picture frames of different sizes, 
to hang them at any desired inclination. It has been 

RULON'S PICTURE FRAME HANGER. 

patented by Mr. David G. Rulon, of No. 826 South 
Main Street, Monmouth, Ill. The wire suspending 
portion of the device extending acrOES the back of the 
frame is coiled around a horizontal stay rod,  and has a 
series of short return bends on the two limbs above the 
�tay rod, forming ratchet racks, while a spiral spring 
forms a section of its length below the stay rod. U pon 
the end portions of the stay bar are wrapped the ends 
of a wire prop piece haVing ring eyes i n  its side mem
bers, such eyes being loosely engaged by the ends of 
a wire brace adapted to engage the teeth of the ratchet 
racks, thus holding the prop piece inclined outwardly 
from the frame as desired to give the proper inclination 
to the picture or mirror to which the device is applied. 
The frame is suspended by means of a strand of wire 
connected to eyes on the side limbs of the hanger, and 
when there are no ledges on the back of the frame with 
which to connect the device, short holder wire strips 
are secured in proper position near the top and bottom 
of the frame, with which the hooks at the ends of the 
hanger are brought into engagement. 

. 4  . . .. 
IT is sometimes convenient for an engineer to be able 

to approximate the amount of condensation that will 

What May be Patented. 

The Washington Chronicle gives the gist of our 
patent laws in the fewest possible words as follows : 

A United States patent will be granted to any per
son who has invented or discovered any new and 
useful art, machine, manufacture, or improvement 
thereof, not known or used by others in  this country, 
and not patented or described . in any printed publica
tion in this or any other country, before his discovery 
or invention thereof, and not in public use nor on sale 
for more than two years prior to his application, unless 
the same is proved to have been abandoned. 

In this connection the word " art " means the process 
or method of producing an old or new result. If a 
method of doing anything contains one or more new 
steps, the process is new and patentable. 

The word " machine " means any device or thing by 
llleans of which a mechanical result may be prod uced, 
such as a pin, a churn, or a locomotive. 

The word " manufacture " means a made-up article, 
such as furniture, clothing, harness, and the thousands 
of things which are offered for sale. 

" Com position of matter " means a chemical com
pound of ingredients, such as hard rubber, liquid glue, 
medicine, etc. 

Patents may also be obtained for designs for manu
factures and works of art, for three, seven, and ten 
years. 

Trade marks may be registered for any arbitrary 
sign or symbol which is not descriptive ; the govern
ment fee is $25. Such marks are the exclusive property 
of the registrar for thirty years, and the time may be 
extended. 

A " label " is  any descriptive tag, print, or impres
sion to be placed u pon any article or its case, and it 
may be registered for t wenty-eight years. The govern
ment fee for a .. label " is $6; but if it contains any 
special mark or symbol, the office decides it to be a 

" trade mark " instead of a label. 
• 1 • • • 

Heavy Locolllotives Cor the St. Clair Tunnel. 

The approaches of the St. Clair Tunnel, connecting 
the Grand '1'runk Railway of Canada with its line in 
Michigan, will h ave a grade of 105 feet to the m ile, and 
a very heavy locomotive wi l l, consequently, be requir
ed to haul heavy trains up the grade. For this pur
pose four extra large locomotives are being built by 
the Baldwin Locomotive Works, the heaviest ever 
built there, and, it is believed, the largest ever built in 
America. One of them, " No. 598, " is alread y com
pleted, is now at Port Huron, and in working order 
weighs 195, 000 ponnds. These locomotives are of the 
class known as tank locomotives, and have no tender. 
The tanks are on both sides of the boiler, and their 
capacity is 2, 000 gallons. The space for the fuel, 
which is anthracite coal, is on the foot-board. There 
are five pairs of driving wheels, which are t h e  on ly  
wheels. and they are 5 0  inches in diameter. The wheel 

b a s  e is 18 feet 3 
inches. The cylin
ders are 22 inches in 
diameter and have a 
stroke of 28 inches. 
The boiler is of steel, 
% of an inch thick, 
and is 6 feet 2 inches 
in diameter. 'l'here 
are 280 flues, 2X( 
inches in d iameter 
and 13 feet 6 inches 
long. The firebox is 
11 feet long and 3� 
feElt wide. The cab 
is placed on top of 
the boiler and m id
way between t h e  
ends. There are two 
sand boxes, one on 
the front of the boil
er and one on the 
back, so that sand 
can be placed on the 
rails whether the lo
comotive is running 
f o r w a r d  or back-
ward. There is a 

special agent. When 
the production of the 
furnace is in excess 
of its sales, or the 
owners desire to hold 
the product for an 
anticipated b e t  t e l'  
market in the future, 
such a yard not only 
affords a convenient 
storage place, but 
the iron, as received 
there, is inspected 
by an expert agent, 
and a warrant is 
issued for each lot, 
certifying its quan
tity and grade. These 
certi ficates, l' e p r e -
senting each so m uch 
iron of a defined 
quality, are readily 
negotiable in all the 
principal III a l' k e t B, 
after the same man
ner as the pipe line 
certificates l' e p r e
senting petroleu m ,  
o r  any species of 
stocks or bonds. The 
owner, on pledge of 
such secnrity, can 
borrow money at the 

A PIG IRON STORAGE YARD, BESSEMER, ALA. 

powerful air brake 
w h i c h operates on 
each d riving wheel. 
There are headligh ts 
and steps at both 

most advantageous rates, and the certificates them
selves are salable by transfer as so much iron. 

In the accompanying i llustration we present a view, 
made from a photograph, of such a storage yard at 
Bessemer, Ala. , containing over 12,000 tons of pig iron. 
The yard is about 120 feet wide and 600 feet long, and 
each 100 tons is piled in a solid block, forming a pile 
about twelve feet long, ten feet wide, and eight feet 
high , each block being well defined and plainly marked. 
The company has about twenty of these yards estab
liehed at different furnaces in Virginia. West Vir-

take place in pipes during flo certain length of time. 
From many experiments made on the condensation of 
steam in wrought iron pipes when exposed to t he open 
air, it is  found that 1 pound and 6 ounces of steam per 
square foot of pipe's surface was condensed per hour 
when the difference in temperature between the steam 
and air amounted to 200°. As this is very nearly the 
difference of temperature usually found between the 
s team in the pipes and the a.ir on the outside, this sim
ple rule will give results sufficiently close for ordinary 
purposes. 

ends, l ike those of a 
shifting engine. The locomotive will run on 100 pound 

rails. In its completed state the locomotive is too heavy 

for some of the bridges it will have to cross en 1'oute from 

the Philadelphia shops to the tunnel, so the cab, the 

tanks, side rods, and other parts will have to be taken 

off to li�hten her weight and be shipped separately. 
. , . � .  

ONE of the features of the grand parade in Des 
Moines during the Iowa state fair was an electrically 
propelled buggy, the current being furnished by stor
age batteries. 
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APRIL 1 8, 1&)1 .] 
IMPROVED CLOTH PRESSING MACHINE. 

We give illustrations of N usseys & Leachman's cloth 
pressing machine, made by Messrs. W. B. Leachman 
& Co., of Leeds, and described by Engineering 8S fol
lows : 

Fig. 1 is a general view, 1!'ig. 2 is a sectional eleva·· 
tion of the motive part of the machine, and Fig. 3 a sec
tion through the pressing part. 

The apparatus, it will be seen, is a combined steam 
and hydraulic arrangement. The cloth to be operated 
u pon is passed through heater plates, which rise and 
fall to give the required pressure, and is wound on the 
rollers seen above the machine. It will be evident that 
the winding on the rollers cannot proceed while the 
cloth is  being pressed between the plates, and an in
termittent action is, therefore, required. The pressing 
and winding operations are automatic, so that the 
cloth is transferred from thEl rolls, on which it comes 
in unpressed, to those on the machine, without any 
labor being required beyond stitching the lengths to
gether, and one man and a boy are sufficient to look 
after the machine. 

This is a great advantage for the m anufacturer, as 
there has been in some districts a good deal of trouble 
with the men who have been employed, under the usual 
system, in lifting the cloth in and out of the old 
presses. These operatives have been well organized, 
and have laid down very stringent regulations as to the 
size and weight of pieces of cloth that should be 
h andled, they refusing to deal with larger pieces, no 
matter what the rate of pay might be or how m any men 
might be allowed to the job. Messrs. Leachman's ma
chine has got over this difficulty, and men haye no 
longer to complain that they a re asked to handle pieces 
of cloth larger than they fancy. Like most bene
factors of their kind, however, Messrs. Leach man re
ceived at first small thanks ; indeed , for some time 
the post bag of the firm was largely taken up with let
ters containing threats to . .  do for " the principal, un
less he stopped making these-in the letters-strongly 
adjectived machines. 

Referring to Fig. 2, A is the stElam cylinder, taking 
steam only on the lower side of the piston, by means 
of a slide valve, which is worked by the lever, B, in 

Ititufifi t JmtritJu. 
turn actuated by the cam, C. The hydraulic pump, P, 
is thus worked. When steam is being admitted the 
runner, E, is clear of the cam at the point, F, so that 
the weight, G, can press the valve on to the valve face 
at H, leaving a free pas!!age from the pump, P, into the 

247 
pipe, I, and closing the pipe, Q. For lifting the press
ing plates there is a compound ram, a smaller one 
within a larger. The former is sufficiently powerful to 
bring the large ram and the plates up to the work, at 
which time the full power is put on to give the pres
sure required to treat the cloth. The pipe, Q, pre
viously referred to, leads to the larger ram, and the 
branch, I, to the smaller ram. As the larger ram is 
being lifted (during the first part of its u pward stroke) 
by the smaller ram it is necessary to fill the space it 
leaves in  its cylinder, and this is done by means of the 
valve, M, which opens communication between an ele
vated tank and the big cylinder. The cam continues 
its revolution until the elevation, 0, comes in contact 
with the runner, E, which is pressed upward, and 
thus, by means of the valve, fl, opens communication 
between the hydraulic pump cylinder and the pipe, Q, 
leading to the large ram ; at the same time the valve, 
M, is closed by the supElriority of pressure in the pump 
over that due to the elevation of the tank. It is at 
this time that the full pressure is exerted on the cloth. 
During these operations the full pressure has been ad
mitted to the steam cylinder, but the cam now opens 
the exhaust by means of the lever, B. The cam ar
rangement is best shown by the perspective view. 

It is now necessary to release the water pressure, so 
as to let the presser plates fall, and allow the winding 
of the cloth on the rollers to proceed. This is effected 
by means of the projection, R, on the cam. Thill lifts 
the runner, E, and by means of the spindle shown 
raises the valve, M, thus opening an exhaust passage. 
The mechanism by which the cloth is wound on the 
rollers and is thus drawn through the press is very 
simple. There is a stop on the bottom heater plate, 
K, Fig. 3, which sets the actuating gear at work and 
throws it out of action intermittently, so as to syn
chronize with the pressing and releasing of the cloth 
between the plates. 

The small rollers over which the cloth is led back
ward and forward through the press are shown in Fig. 
1, and diagrammatically in Fig. 3. T hese rollers are 
actuated by gearing, one pinion of which is seen in Fig. 
1. In our perspective view no cloth is shown in the 

press, but there were some sheets of paper between the 

'Fig. 1 .-IMPROVED CLOTH PRESSING MACHINE. 
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plates when the photograph from which our illustra
tion has been made was taken. These have been re
produced by the engraver. A pressure of 350 to 500 tons 
is put on at every stroke and the cloth is drawn the 
width of the plate each stroke, and receives five nips in 
all. Two pieces can be done at once, as shown by Fig. 
3, the rate being 480 yards per hour of wide width, or 
double that length of narrow widths. 

There are now over fifty of these machines at work, 
many of them being supplied to some of the largest 
mills in this country and on the Continent. The 
makers claim a saving of one-half in the original cost 
of the machine compared to one of the older type pro
duci ng the same amount of work. The saving of 
space is also said to be considerable. One machine 
requires a space 18 feet by 14 feet, whereas the older 
presses producing the same amount of work would 
take up four ti mes that room. 

Plans Cor the Dedication of the Colulllblan Fair, 
October, 1 892. 

There will be some novel sigh ts in Chicago, October 
12, 1892, if the plans of the World's Fair Committee on 
Ceremonies be carried out.. October 1 2  is the day set 
apart by Congress for dedicating the great buildings 
in Jackson Park, and the Ceremonies Committee has 
provided for oratory, music, a military review, tab
leaux ill ustrating the life of Columbus from a boy to 
a discoverer, the landing of the Pilgrims, the burning 
of Chicago, and a civic and industrial parade. There 
will be fireworks along the lake shore, the booming of 
cannons, and there will be present, if the plans be 
carried out, distinguished foreign potentates and citi
zens, the President of the United States and his Cabi
net, the Governors of all the States, and other great 
men of the nation. 

To carry out these ceremonies the directory has ap
propriated $150,000, and a programme has been pre
pared by the Joi n t  Committee on Ceremonies. The 
program me covers four days, beginning Tuesday, Octo· 
ber 11. It is reported by the committee as follows : 

The committee decided to invite 10,000 troops, pro
porti oned among the States and comprising the flower 
of t ile National Guard of the United States, to partici
pate in the dedication ceremonies. In addition to the 
National Guard the government will  order several 
regiments and batteries to report here at the same 
time. 

FIRST DAY. 

The grand parade of troops wil l  take place Tuesday 
through the principal streets of Chicago and will end 
at Jackson Park, where the encampment will be held .  

Tuesday evening it is proposed to give a series of  
tableaux representing salient h istorical facts in  the 
life of Columbus, of which the following is a brief de
scription : 

1. Columbus as a boy, in his humble h ome in Genoa. 
2. Columbus in Lisbon, awaiting the tardy action of 

King John II. 
3. The dream of Columbus. He has fallen asleep 

over his work and sees in his dream the fulfillment of 
his own ambition. The panorama moves, showing an 
unknown ocean ; a beautiful tropical land appears ; 
birth of a new empire. 

4. Columbus aefore King John II. , who refers him 
to the Council on Geographical Affairs. 

5. Columbus before the counci l .  
6 .  Columbus at  the court of Ferdinand and Isabella 

at Cordova. 
7. Columbus before the council at Salamanca in 

September, 1486, representing a room in the Convent 
of St. Stephen's. 

8. Colu mbus before the gate of the little convent on 
the hill with his young son. 

9. Small room in same convent. A painting on the 
wall representing the world as it was known at the 
time. Columbus explainin� to the friar his grand 
idea. 

10. Columbus departs for France. The Mountain of 
Elvira and Bridge of Pines . •  Colum bus and his mule. 
Stopped by the Queen's courier. The message from 
heaven. 

1 L Departure from Palos. Aug. 3, 1492. Three cara
vels preparing to sail. 

12. Night scene, time iO p. m. ,  Oct. 11, 1492. The 
Santa Maria, full rigged. Col umbus and figures of 
sailors seen upon the deck. A distant li�ht, to which 
Columbus is  directing attention. 

13. Landing of Columbus, the morning of Oct. 12, 
1492. San Salvador. Planting the standard of Spain. 
Tropical scenery. Natives looking upon the scene with 
fear and awe. 

14. The Court of Barcelona. Ferdinand and Isabella 
give a royal welcome to the great discoverer, who pre
sents them with a new kingdom. Natives, strange 
woods, flowers, etc. , from the new world. 

SECOND DAY. 

Wednesday, Oct. 12, will be the main day of the dedi
cation ceremonies, and will be ushered in by a national 
salute of forty-eight battery volleys fired by all bat
teries in attendance. At 10 o'clock a. m. the troops 
will be formed and escort the President of the United 
States, the diplomatic corps, and distinguished foreign-
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ers to the main building. Upon the arrival of the 
President the consolidated bands will play " Amerilla." 
The entrance of the thi rteen original States will take 
place with appropriate ceremonies-banners emblaz
oned with the coat of arms, the States represented by 
their governors, uniformed staffs, etc. Then in rea
sonable rapidity the different States in order of their 
entrance into the Union. 

The fol lowing or a nearly similar (programme of ex
erci8es will take place : 

1. Music, " Star-spangled Banner " or " Hail Colum
bia," with full chorus and orchestral accompaniment. 

2. Prayer. 
3. Commemoration ode set to music, with full chorus 

and orchestral accompaniment. 
4. Address and report from Director-General. 
5. Presentation of buildings by the President of the 

World's Columbian Exposition to the President of the 
National Commission. 

6. Cantata arranged expressly for these ceremonies. 
7. Buildings presented by the President of the Na

tional Commission to the President of the United 
St.ates. 

R Dedication oration. 
9. Hallelujah chorus. 
10. National salute of forty-eight batte� volleys. 
Wednesday evening there will probably be a con-

tinuation of tableaux representing historical events in  
American h istory, from the  discovery t o  the present 
time, embracing the following scenes : 

1. The Mayflower, landing of the Pilgrims, the "stern 
and rock-bound coast, " Plymouth Rock. 

2. Group of Pil grims making treaty with the Indians. 
Miles Standish, Brewster, Winslow. 

3. William Penn and his associates ; historical tab
leaux. 

4. Signing the Declaration of Independence ; histori
cal characters fully represented. 

5. Washington, Rochambeau, and Lafayette in con-
sultation. 

6. Surrender of Cornwallis. 
7. Inauguration of Washington. 
8. Developmen t-Fulton's boat, Cunarder, matches, 

electrical appliances, rai lroads and bridges. 
9. Discovery of gold mining. Camp. 
10. " Westward the Star of Empire takes its 

Course ."  
1 1 .  War. 
12. Emancipation. 
1 3. Peace-Allegory. 
11 ,  12 and 13 to be arranged in grand transformation 

tricity. " Had you no pain ? " asked our representative 
of the patient when the roots of the bicuspid were held 
up to view'. " Not a bit ; I only felt the grip. " . ,  What 
did you mean by stretching your body, then ? "  " Oh, 
that was when the current was turned on . "  " You 
didn't feel the frightful wrench, then ? "  " No," was 
the reply. Our representative was still skeptical, it 
will  be seen . All this skept.icism went with the next 
patient, a young and robust-looking lady, who had the  
left anterior upper molar troubling her. She took the  
chair, and quickly enough Mr. Pillin had his  forceps 
on the shell. Crack it went, and the usual thing fol
lowed-th ree separate extractions, the last bringing 
away part of the crown and two twisted roots an inch 
in length-as bad a case as one could wish to see. It 
took some time to persuade the patient that her tooth 
was out. " I  felt no pain, "  she said, after she had an 
affirmative reply to her question, " Is it out ? "  The 
next patient was a youn g lad who declared that he felt 
like getting a shave (he had not got his fi rst). His 
lower bicuspid was also quickly brought to view, and 
he went out with a smile. 

The next turned out to be a bad case. The tooth 
was fearfully exostosed, and it was only by a prolonged 
wrench, which was painful to look upon, that Mr. Pil
lin got it out ; but the patient showed not a trace of 
pain, and he, like the others before him, was quite free 
from shock. This is one of the characteristics of the 
process : there is no nervous shock. 

The four cases were typical, and all the experts pre· 
sent were enthusiastic about the success, and loud in 
their praises of Mr. Pillin's skill. Now, why is it that 
electricity prevents pain ? was the question that every 
one was asking. Simple enough, said . Dr. Arthur 
Harries, the physician to the institute. .. Electricity 
travels over the nerve at the rate of 420 vibrations per 
second ; pain travels from the tooth to the brain in 
one-sixtiet.h of a second. My theory is that the elec
tricity, being so much quicker and having the greatest 
force behind it, gets to the brain first, and then keeps 
the line for itself, crowding out the pain ."  If Dr. Har
ries' theory is right, what a future there is for elec
tricity in surgery ! Chloroform and all other alllB S
thetics wi l l  have to take a back seat, and we shall 
banish pain sim ply by not allowing it to be produced. 

There are other points about the vibrator which we 
should like to speak of, but need only mention that 
there is less bleeding and that it interferes in no way 
with the operator. It is really a good thing, thorough ly 
sound in principle, and without any humbug about it. 
-Chemist and. Druggist. 

scenes. .. f • • .. 
14. Rurning of C hicago ; grand transformation scene; Ghost or Shadow . Pictures in Photography and the 

rebuilding ; World's Fair. Twin Brothers. 

THIRD AND FOURTH DAYS. 

Thursday there will  be a mammoth civic and indus
trial procession, which will fully illustrate all depart
ment s  of industry. It is expected to arrange floats on 
platform cars and wove them over the cable lines of 
the city to Jackson Park. The evening will be devot
ed to fireworks in all the parks and upon the lake 
along the entire front of the city. 

Electricity In Tooth Extraction. 
A sm all party of medical men and dentists lately met 

at the Institute of Medical Electricity, 35 Fitzroy 
Square, W. C. ,  London, to witness a demonstration of 
the new method of extracting teeth without pain. One 
of our staff was there. We sen t  the one who has mos' 
experience in the shocks and squirms of the dentist' j 
chair, and he was imbued when he left the office witt. 
more than his share of skepticism regarding the powers 
of electricity in drawing teeth. He came back brim
ming full of enthusiasm about the " vibrator." This 
is what the electrical arrangement is called. It is a 
simple arrangement, consIsting of a neat walnut case, 
within which are a couple of bichromate cells and a 
Ruhmkorff's coil to which is attached a commutator of 
extreme sensitiveness. The commutator is the secret 
of the whole affair. It is a thin ribbon of highly tem
pered metal, secured at each end by an elaborate 
arrangement of screws. It is capable of vi brating at a 
tremendous pace-so quickly, indeed, that it is really 
m usical-and the force passing through the coil is regu
lated until the vibrator is in unison with the key A, 
which the Philharmonic Society says is equal to 420 
vibrations per second. 

The operator was Mr. Burgoyne Pillin, L.D.S. , who 
stated that he was a visitor himself, not being connect
ed with the institute. He had four patients in waiting. 
The first was a young profeS8ional man, who seated 
himself in the operating chair to get a bicuspid ex
tracted. He got the handles of the battery in his 
hands. One of these is connected with the negative 
pole. The positive is divided into two, so that one of the 
divisions is connected with the handle and a wire from 
the other division is screwed into the handle of the tooth 
forceps. When the patient takes hold of the handles 
the current is gradually increased in intensity until the 
patient can bear no more ; then, while the forceps are 
being introduced, the current is turned off for a second, 
and on again. The rest is the same as without elec-

To the majority of amateur photographers the ca
mera is mainly an instrument by which they can make 
the likeness of a friend or copy a landscape ; but few 
are aware of the entertaining and amusing results that 
may be obtained apart from the ordinary routine. 

One very striking picture that may be made is a man 
seated at a table writing, and his own ghost-through 
which the objects of the room may be faintly seen
standing behind his chair. Or a man starting back in 
terror frOID his own ghost, or even a pair of them. 

Another very amusing picture-which I call the twin 
brothers-is t wo or three perfect busts or figures side 
by side, but both or all three the same persons. It 
would take too much space to give a thorough descri p
t . .  n of this style of photography, but I will here give 
directions for making the above mentioned pictures, 
and the operator can obtain any variety he chooses by 
following the same principles. 

Ghost or Shadow Pictures.-Make a background the 
required size by stretching out some black material. 
Place your subject-draped in white or light colored 
clothing-in position to the right or left of the center 
of the background. Focus and expose for half a sec
ond, and the impression on the plate will be a shadowy, 
ghost-like figure. Next take a chair and a table, and 
place the chair in the center of the background and 
the table on the opposite side to the ghost. Seat the 
same subject in the chair at the table, focus again, and 
give full exposure, which, if the light is good, should 
be about two seconds. Develop and print in the usual 
way. 

Any object that you wish to be seen through the 
shadowy figure must be subjected to a quarter of a 
minute's exposure before the figure is placed in position. 

The Twin Brothe1's.-To make this pict ure, place the 
subject in position on the right of the center of t.he 
black background, focus, and expose for two seconds 
in good light. Now place the subject on the left of the 
center of  background and focus again,  giving the same 
exposure. If you have left room enough between the 
two figures, you may now take a chair and place it in 
center of background and seat the subject in  it, focus, 
and give again the same exposure. Develop plate and 
you will have the two, or three, twin brothers. This 
line of photography offers a great scope for originality 
and skill, and I would be very glad to hear of an exhi
bition held for this kind of picture alone. 

ARTHUR SMEDLEY GREEN. 

4517 Main St. , Frankford, Pa. , March, 1891. 
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Kust. 

At a rl'cent meeting of the Leeds Association of En
gineers, Professor Smithells delivered a lecture on 
. .  Rust.."  He remarked that if  they were to do any
thing on the R U bj ect of rust, they must begin by study
ing the conditions under which rust was formed, get
ting to know as much as possible about the phenome
non itsel f. The question was, Was it the chemist or 
engineer that was to tackle the problem ? The answer 
in this case, as in so man y  others, was that the two 
must work toge ther, they m ust combine theory and 
practice . His object would be mainly to take the 
chemi st's attitude, and to explain to them the chem
istry of rust, and to hint  at one or two ways in which 
attempts had been made to obviate its formation. 

Rust, of course, was more or less a general phenome
non. It was not restricted to iron, but was most noticea
ble in the case of iron because iron was the most abund
antly used metal, because the rust of iron formed rapid
ly, because it assumed a scaly character, because of its 
color, and because of the fact that rust was a thing 
that appeared to grow in  the case of iron, and it did not 
grow so rapidly, i f  at all ,  i n  the case of other metals. 
Most metals, of course, did rust. They knew they 
coul d  not expose the bright surface of copper or zinc 
without the surface becoming dim. These metals 
might, therefore, be said to rust in their respective 
ways , but the rus ting was very slight as compared with 
iron, which was the most susceptible to rust. Iron 
rust was found to consist of three elements-iron, 
oxygl'n, and h yd rogen . Tha t  rust did contain water 
coul d  be shown by the simplest experiments. That 
rusts were ox ides they could easily  prove, because 
they could produce rust  by burning metals in oxygen 
alone . Hence there could be no other element presen t ; 
but the way that might appeal to them would be by 
gett ing the metal back again from the rust, and the 
oxygen as well. 

The lecturer demonstrated this by experi ments with 
iron rust. The experiment h e  had done, he remarked, 
was a very su ggestiTe one, because in getting the iron 
back from the rust in that particu lar operation he had 
done what h ad to be done so often in the process of 
soldering. They knew that before they could unite 
two pieces of metal by solder they must uw a flux. The 
reason was that the two metals might be covered with 
a thin film of rust, and the solder would not adhere to 
these two u n clean surfaces . What was the cause of 
iron rust ? They all knew that rusting was favored 
by the pre�ence of - the air, and by the presence of 
moisture, but they wan ted to know which of these 
two was the acti ve agent, whether both were necessary, 
and whether anythin g else took part in the process. 
They wanted to know why rusting went on so rapidly 
and at different points, an ti how it was affected by 
the different cQm position a .. d qualities of the metal, 
and by impurities in the metal, in the air, or in the 
water. Professor Smithells then showed some speci
mens of iron in jars, which he had been preparing for 
some time. One was a piece of iron in dry oxygen, 
and he expbdned that that would not cause the iron to 
rust. 

Next he showed a piece of i ron which had been sealed 
up in water for some days, remarking that it was 
found that when they excluded air and other gases 
from the water  no action took place, and a second con
clusion was that water alone would not affect iron. 
The next question was-Would air and 
water together affect iron ? That experi
ment had been tried, and it had been shown 
that, wherever action had taken place at 
all, the action had been exceedingly insig
n ificant , and the question arose-What was 
it that was absent and that caused the rust ? 
The one ingredient which was present in 
one of the jars, and was not present i n  the 
cases he had shown, was carbollic acid gas. 

Carbonic acid gas existed in the atmo
sphere to a small extent, and it was this gas 
in the ai r that was all important in the ope
ration of rusting. Pure air, pure water, pure 
carbonic acid, would not act singly upon 
iron ; pure water and pure air would not act 
together upon iron ; carbonic acid and air 
would not act upon iron, but when they 
had carbonic acid, water, and air together, 
they got rust. It was carbonic acid that 
really set up the rust action, and when it was 
formed, the carbonic acid was liberated and 
attacked the layers beneath. That was why rust had 
got the property of traveling in ward. How could they 
prevent this action of rusting ? There were many 
things which had been tried. They might paint the 
iron, and if they observed certain precautions, they 
might have an effective method. 

One precaution was that the metal must be perfectly 
clean. A spot of rust embedded below a coat of paint 
would often break out of itsel f. Then there was the 
method of covering the iron with oils and tarry mat
ters. There was also the process of galvanizing iron, 
the process ( f  enameling, which was very useful for 
small articles, but the enamel was apt to chip off, and 
there was the Bower-Bad! process, which was worked 

j'tituf ifi t  �tutrt,.att. 
at Keighley, and which was an admirable process. Al
luding to boilers, he said that by putting soda into 
them not only did they correct acidity of the water, 
but they introduced something which would absorb 
the carbonic acid gas, and prevent it acting in a rust
ing capacity. 

. , . , .  
THE DARRAGH WATER FILTER. 

Of the many water filters t.hat have from time to 
time claimed the attention of the public, this, accord
ing to the illventor, is  the only one that perfectly clears 
the water of B,ll animal, vegetable and earthy mat
ter, without in the least retarding its flow, and tho-

THE DARRAGH WATER 

FILTER. 

roughly filters any 
quantity that can be 
passed through the 
inlet. 

It may be applied 
to the main where 
the water enters the 
premises, and thus 
all the water deliver
ed will be filtered. 

The water enters 
the filter through 
pipe, A, into spread
er, B ;  from there, by 
a very slow move
llIent, to and through 
the fi l tering medi
Ulll , C, w h ich is fou r  
hund red t i m e s as 
large as the su pply 
pipe ; thus passing 
the water, without 
retarding i ts  force, 
to space, D, f r o  m 
which t h e  filtered 
water is d rawn. 

T h e  s p a c e ,  E 
(around and below the spreader), is the sediment cham
ber into which all impurities fall when separated from 
the water. 

To cleanse this filter'it is only necessary to partly close 
the valve on the supply pipe, open the lower outlet 
valve, and in a few seconds it will be cleaned and ready 
for use ; and this should be done as often as once each 
month . 

Filtered water should be used w here it is possible to 
obtain it, for health depends upon it. 

Probably impure water is productive of more s ick-

249 
Differential Diagnosis of' Dental Pain. 

In the Journal of the British Dental Association, 
Mr. H. Baldwin, M.R. C.S. ,  gives the following useful 
table. For simplicity, the two kinds of pain may be 
called " nerve pain " and " pericemental pain." 

NERVE PAIN. 

Arises suddenly. 
Terminates suddenly. 
Is not continuous. 

Is chiefly non-local ized. 

PERICEMENTAL PAIN. 

Arises gradually. 
Terminates gradual ly . 
18 continuous. 

I. d istinctly local ized. 

*** Much neuralgia. *** No neuralgia. 
Tooth always sensitive to thermal Tooth not seniitivc to thermal 

changes. changes. 
Percussion or pressure does not PercuB�ion or preEl8Ure causes much 

necessarily cause pain. pain. 
Tooth not raised, not loosened. Tooth raised and loosen ed . 
Tissues around not inflamed, not Tissues around inflamed, tender on 

tender on pressure over root. pressure over root � in chronic 
cases tissues thickened. 

In using this table it must always be borne in mind 
t hat the two conditions of pulp inflammation and 
pericemental i nflammation may co-exist either in the 
same tooth or in different teeth ; and then the relative 
i mportance of the two inflammations wilt be determined 
by the relative severity of the two sets of symptoms, 
and sometimes by the history. 

... . .  , .. 
Good Suggestiolls Cor Dyspepties. 

A writer, evidently of a practical turn of mind, tells 
a contemporary how easily the wakeful dyspeptic can 
be m ade to slip off into the land of dreams. He says : 

" The dyspeptic, of course, eats a light su pper, may 
resort to the use of a towel, wet with tepid water, and 
covered with a dry cloth, the whole then applied to 
the pit of the stomach. Before the sufferer knows it 
she w ill float into shadow land, !luch is the sympathy 
between the organs of digestion and the brain. Owing 
to the position of the stomach, a light sleeper ought to 
sleep on the right side instead of the left, never on the 
back. If there is a tendency to cold feet, a thin woolen 
blanket may line the lower third of the bed. The 
limbs ought not to be greatly flexed, a position which 
prevents free circulation, and they should rest one 
upon another lightly. The night light, where used, 
ought to  be a tiny taper, and not gas or kerosene, both 
of which devitalize the air. A darkened room is the 
best. Nature puts out her light, and draws the cur
tain of darkness for a purpose. With good habits, 
physical and mental, and a determination not to deal 
with anodynes, sleep may be won from its shyest lair 
to watch over the restless pillow." 

ness and death than any other single cause. In  it are • , • , • 

hidden the germs of disease not visible to the eye, and A CARD-BOARD MAKING MACHINE. 

seldom detected by the taste. In cities and towns An easily operated machine for making card or pa
especially, w here nearly all the water is collected in per boards, by pasting together two or more layers of 
reservoirs, tanks, or vessels of some kind, and dis· paper, is shown in the accompanying illustration, and 
tributed through pipes, there are accumulations of has been patented by Mr. John McCoy, of No. 525 
sediment through months and years, constantly pol- West Philadelphia Street, York, Pa. In the pictu re, 
luting the water passing over it, and taking up the A A represent the starting rolls of paper, and B. C, 
poison lurking in the deposit, and transmitting it for D, E, successive adding rolls, the n umber to be in
drinking. bathing, and general use. creased or decreased according to the thickness of 

Those who are familiar with the tank process of stor- board to be made. The tension device, G, pasting 
ing water, for family and other use, will bear testimon y rolls, H, 3nd driers, J, are alike for the several parts. 
as to the vile matter that accumulates in them ; and The pasting rolls are each journaled in a paste trough, 
to the fact that they are seldom cleaned. and apply the paste to the inner face of one of the 

Those who use steam boilers, or hot water t.anks, - layers of paper as the paper passes from the tension 
know by experience the cost resulting from the use of device and before it passes between the pressure rolls. 

McCOY'S MACHINE :FOR MAKING CARD-BOARD. 

water for heating purposes, or generating steam, which 
is supplied direct from tht> pipes. Many boilers h ave 
been destroyed by the a.ccumulation of animal and 
vegetable matter contained in Crotou water (which is 
claimed to be the best in use), notably the steam plant 
in the Park Avenue Hot.el, New York, where the boil
ers have recently been replaced by new ones, being en
tirely destroyed by the flues and tubes being filled by 
sediment baked to a solid mass, and due to use of un
filtered water. The Darragh Water Filter Company, 
1539 Broadway, will give further information . 

.. . . . .. 
THE total forest area in the United States i8 esti

mated at 481,764,599 acres. 

The drier, J, receives the paper immediately 
after it leaves the pressure rolls, and serves 
as a support and carrier for it toward the 
next tension device and pasting roll, where 
the next sheet of paper is added. 'l'he driers 
are in the form of endless canvas aprons 
supported on rollers, one of which is driven 
and the other turns loosely, while steam or 
other heating pipes are arranged between 
the inner surfaces of the aprons, whereby 
the heat may be evenly applied to all parts 
of the board or card, and the canvas be kept 
constantly dry. The opposite sides of the 
web forming the card-board are alternately 
exposed to the successive driers in its pas
sage through the machine, the board, after 
passing the last pressure rolls, being con
ducted over a drier to a set of calendering 
rolls, K. It will be seen that with this ma
chine, linen, cotton, or other cloth may be 
readily pasted in with the paper when so 
desired, or one or both of the last adding 

rolls may carry a tinted paper with which to form the 
finished surface of the card-board. 

Negro Physicians. 

The fifteenth anniversary of the Meharry Medical 
Department of Central Ten nessee College was held 
February _ 19th. The Nashville Journal of Medicine 
and S-urgery says that more than one-half of the edu
cated colored physicians of the Southern States are 
graduates from Meharry College. With scarcely an 
exception, they have been cordially received by the 
white physicians, who have consulted with them in 
dangerous cases, and assisted in difficult surgical 
operations. 

© 1891 SCIENTIFIC AMERICAN, INC.



RECENTLY PATENTED INVENTIONS. 
Railway Appllanccs. 

CABLE RAILROAD SYSTEM. - Leon ard 
Cutshaw, Denver, Col. This invention consists prin
cipally of an endless still cable and a double track, tbe 
cars traveling along one track and returning on the 
other. while the cable is carried forward intermittently 
by the cars themselves, owing to the rol ling off of tbe 
cable on the drum, tbe cable being moved by each car a 
dlstanc� equal to tbat part of the cable passed around 
tbe drum. Pulleys carrying weig:hts are adapted to eu
gage part of tbe sti l l  cable to automatically take np 
and compensate for slack in the cable incident to taking 
cars on and off, wbile a "pecial device is provided for 
placing: tbe cable on and off the drums of the cars, and 
automatical ly clamping and releasing it. 

CATTLE CAR. - Ferdinand E. Canda, 
New York City. Movable partitions or gates are pro
�ided by tbis invention, for use in cars which it is 
desired to employ to transport cattle one way and 
freight the otber, snch partitions, wh�n not employed 
to d ivide the car into stal ls, beiog moved to positions 
beneath the car I\)of. The partition is in skeleton form, 
made of bars Il"ited by l inks, the bars being operated 
by a novel style of endless chains, and s l iding in ver
tical and inclined ways, the partition being readily 
placed in tbe desired position or moved where it will  be 
at rest out of the way by means of a novel operating 
mechanism. 

Electrlcal. 

AUTOMATIC WEIGHING SCALE.-John 
V. Davis, Ashland. Ky.  Combined with the scale 
beam and its poise is  a shunt circuit electric motor 
mounted ou the scale heam. gears connecting the motor 
with the poise for adju.ting It, while a set of mercury 
cups Is provided for establ ishmg connection b�tween 
the outside circuit wires and the field magnetM of the 
motor, and a set of contacts with reversed poles for 
transmitting a reversed current to the armature of the 
motor. In a scale thus arranged the poise runs out to 
the point of exact balance on the scale beam from the 
mere application of the load, thus antomaticall y  Indi
cating the weight, and, if desired, printing or record
ing it. 

Mechanical. 

RATCHET WRENCH. -Wi lliam H. Haire, 
Morristown, Tenn. This is a tool designed for use in 
any manner in which an ordinary wrench may be em
ployed, while it  is made to be conveniently manipulated 
rig:bt or left in very l imited spaces. The wrench has a 
stationary and a movable jaw, an adjusting screw 
turning: in the fixed jaw being fitted to a threaded open
Ing in the movable jaw, while the handle is held to re
volve around a stud projected from the fixed jaw, a 
cap hlock on the upper end of the stu4 having a 
tootbed peripbery engaged by the spurs of a spring
pressed dog pivoted upon the handle. 

BEVELING MACHINE. - M i c h a e I 
O'Gorman, Jersey City, N. J. Tbis is a machine 
designed more particularly for beveling glass, and the 
Bhaft or arbor which carries the grinding disk has 
�arious adjustments for changing the angle or pitch of 
the disk, the disk shaft being ;ournaled in an adj ust
able carriage held in  the main frame so that the adj ust
ment of tbe grinding disk may be easily effected_ 
Combined with the grinding disk is also a counterpoise 
adapting the disk to be held in contact with tbe object 
being beveled by a yielding pressure, to obviate danger 
of breakage from a hard substance accidentally  coming 
between the glass and grinding disk. 

H UB BORING MACHINE. - Theophi le  
Paquette and Frederick R .  Child, Webster, Mass. An 
externall y  threaded tube is mounted between the up
right8 of a frame, while an operating nut travels on the 
tube and clamping jaws are pivoted to Its front end, a 
nut and a screw-threaded boring tool spindle passing 
through the nut and tube. The macbine is deSigned to 
be simple and durable in construction, and to quickly 
and accurately bore tbe bub of a wheel. 

RAILWAY DRAWING HEAD. - Samuel 
W. Hildreth, Voluntown, Conn. This is an evener for 
cotton-working machinery, design�d to produce a uni
form sliver and prevent the cotton from clogging the 
back and front roUs in �ase the belt on the cone \Julley 
llips. The invention covers a novel combination and 
.rranltement of parts wbereby a uniform speed is given 
the front rolls and calender rolls,  and a nniform ten
lion is given to the trumpet, affording the same weight 
of cotton sliver whether the carding comes int.o the 
railway head too l ight or too heavy. 

LATHE MECHANISM. - Martin C. Bol
lenbacher, Bloomington, Ind. This). a table-operating 
mechanism for lathes employed to turn the spokes of 
vebicle wheels, where the wooden blank is eecured he
tween spindles whose bearings are attached to a recipro
Citing table which carries the blank inward against 
rotary cutters. The improvement covers a novel com
bination and arrangement of means for operatiJlg such 
a table, enabling the operator to work the lathe with 
greater ease than by the means heretofore employed. 

DRIVING MEC HANISM . - Thomas S. 
Barwis, Calgary, Canada. A lever is pivotally con
nected with a crank arm on one of the trunnions of the 
device to be driven, and a link pi voted on a bracket is 
pivotal ly connected with the lever, forming a simplp. 
mechanism for driving: churns, boats, etc., and one In 
whlcb a dead center position IS readily avoided. 

GROOVE CUTTER FOR BORED WELLS. 
-Joseph L. Addis'.'n, Quaker City, Ohio. This inven
tion. provides a machine for boring lateral cbannels 
from tbe main bore of a well, while maintaining an 
open exit for the product. A cylindrical casing is sup
ported at any desired point in the well and adapted to 
be revolved on its support, the casing carrying a fiexible 
chain provided with a cutting bit at its lower or outer 
end, the chalu and bit being forced laterally outward 
from the casing while the latter is revolving, thereby 
cutting a horizontal /l:roove or channel around the 
casing. 

$cieutifi c )tutritau. 
AKrlcultural. 

HAY RAKE AND LOADER.-Van Rens
selaer Cole, Republic, Ohio, and Charles W. Neikirk, 
West Lodi, Obio. This is an implement designed to be 
attached by its tongue to a wagon body, when, as the 
wagon is drawn forward, rear rake u,-eth gather up the 
hay, which is conducted by a reel to an elevator, con
sisting of endles. belts and their slats, and delivered to 
the wagon body. The attachment is designed to be 
operated with a minimum expenditure of power, and 
dispenses with tbe ordinary drive and snpporting 
wheels, substituting therefor a reel. 

Miscellaneous. 

LETTER Box. - C h arles A, Whelan , 
Aspen, Col. This box IS preferably of metal, and has a 
rounded top with a hinged and locked door at tbe 
lower portion of one of its ends, under the control of 
the mail carrier. An oscillating cyl inder is hung on 
trunnions in the box, a cut-off door beiug operated by 
the cyl inder to prevent access to the bottom of the box 
when the cylinder is rotated to open the top of the box 
for tbe deposit of letters or packages, thus forming a 
simple and secure street letter box. 

PORTABLE DARK ROOM. - James H.  
Markley, Brooklyn, N, Y .  This device consists o f  a 
casing open at one side, and closed by hinged end 
doors, an extension hinged to the bottom and a hood
supporting frame hinged to the top, the frame and ex
tension being constructed to swing toward each other 
and be concealed by the doors when closed. The casing 
has sbelves for chemicals, a water tank, etc., and the 
construction is adapted for convenient transportation, 
to be quickly set up by photographers wherever needed, 
and furnish a convenient and ready means of develop
ing plates in order to get a satisfactory negative before 
leaving the place of taking the picture. 

POCKET KNIFE.-William Schmachten
ber�, New York City. This invention provides an in
expensive method of makin/l: a neat, well finished 
knife, of a substantial character. The two side lining 
plates and an mtegral back plate are formed of a sheet 
mets.1 blank, and an Intermediate lining plate, for four
bladed knives, is engaged at one end w ith a lip on the 
back plate. The blades are held by a transverse rivet, 
and springs for the blades are engaged at one end by 
the blades and near the other end by a transverse key 
pin, wbich passes through the l ining plates and presses 
the springs against tbe blades. 

BICYCLE OIL CAN H OLDER. - Loring 
H. Bannister, Youngstown, Ohio. This holder is 
made of a sing:le plate of elastic sheet metal, cut to 
have two pairs of clasp limbs, one of which has base 
flanges, while the middle portion of the holder is bent 
to embrace a cycle standard. The clasp limbs are 
adapted to removably hold au elongated cylindrical oil 
can seated on the base flauges, screw bolts and nuts re
taining the holder and oil can upon the cycle frame, the 
can being quickly placed in firm position and readily 
removed. 

ROLL PAPER H OLDER AND CUTTER. 
-Ezra E. Staninger, West Salem, Ill. This is a device 
adapted to carry two rolls of paper of different widths, 
to form wrappers for packages of different sizes, in con
nection with which independent knives are used, one 
for each roll, while a single intermediate bar serves to 
carry springs which keep both knives forced np against 
the rolls. The paper is drawn from the roll as re
quired, and is then tom or cut off by pulling it side
wise over the cutting edge of the knife, which is spring
pressed against the roll. 

SHOE.-Gustav Schnltz, New York City . 
This is a novel form of shoe speciall y  designed for· the 
nse of people having weak ankles, or those with 
whom the instep is sunken or caved in, to project in
wardly. The shoe Is made with a sole extending out
ward at its inner edge beyond the line of a normal sole, 
and provided with a beel stiffener, the inside of which 
is extended forward to the bal l portion. 

FIRE ESCAPE. -Carl G. Grunz, Grand 
Island, Neb. This device comprises an extensible 
frame, with the upper member mounted to slide in the 
lower member, a drum being pivoted in a frame on the 
extensible frame, and a drum at, the base of the latter, 
with means for turning the drums and a rope ladder 
made in sections extended over them. The e.cape 
is placed near a burnill@f building and the extensible 
frame is raised by means of tbe drums and connecting 
cables, when pivoted bridges are dropped into the door 
and window openings of the building for the occupants 
to escape and descend by means of the rope ladder. 

FIRE ESCAPE. - Robert M. York8, St. 
Paul, Minn_ This escape consists of a collapsible lad 
der made np in sections, so that it may be easily 
adapted to the height of any building, the sections 
being adapted to be hooked together. A cross bar is 
adapted to be attached to the ladder when it  is witbin 
the room, and the crOBS bar has wardrobe and hat hooks 
and a suitable brush holder, making the escape a con
venient household article. It is designed to be collapsed 
so as to occupy but little �pace, so that it may be readily 
stowed away within a room, or it may be permanently 
attached to the wall if desired. 

PACKAGE ELEVATOR. - Burtis Van 
Hennlk, New York City. This is a device for use In 
connection with printing presses, whereby packages of 
paper to be printed may be conveniently elevated from 
the floor and placed at the side of the feed table and 
transferred thereto. The device is adapted to be set up 
in any press room, occupying space not heretofore 
utilized, and can be constructed and erected at a low 
cost, and attended by unskilled labor. 

DOOR OR WINDOW SCREENS. -Mariam 
A. Baldwin, Pueblo, Col.  This It:vention provides a 
screen attachment, to render the screens impervious to 
wind, dust and cold, and one which is durable, inex
pensive, and readlly applied. It consists of a fabric 
casing, formed of canva�, ticking, felt, or similar 
article, adapted to inclose the screen, one side of the 
casing being left open for the introduction of the 
screen, while the ends and sides of the casing have 
ftan&e8 to serve as weather strips, 

GATE. - Frank Williams, Cisco, Ill. 
This invention provides an improved sliding gate 
adapted to be operated by one approacbin� it in a 
vehicle from either direction, and also de�igned for easy 
movement by one upon the gronnd. Novel features of 
construction are introduced to facilitate the movement 
of the gate, and prevent interference therewith on ac
count of snow and sleet, while the gate is Iigbt, strong, 
and inexpensive. 

BEATER AND MIXER.-John W. Con
don, Rochester, Ind. ThIS is a machine for confec
tioners' use, the invention covering a peculiar construc 
tion of the driving gears, in combination with the mixing 
and beating devices, to adapt the machine for many 
different uses. It gives the high speed required to re
volving beaters to beat the whites of eggs ; for whip
ping cream it gives a rapid motion in the center of the 
cyl inder and a slow motion at the circnmference; while 
in mixing icing: and pound cake, where a low speed is 
needed, and in mixing jelly roll and sponge cake, re
quiring an intermediate speed, the machine may be 
readily adapted to give just the required service. 

BREAST COLLAR.-TholOaS W. Fisher, 
Helena, Montana. This is an improved collar for the 
harness of draught animals, so constructed as to ob
viate constriction upon tbe windpipe and blood con
duits in the anilUlll's neck, and transfer the load strain 
to the shoulders. The invention also furnishes means 
for the quick application and removal of the breast 
collar and attached harness in putting on or taking off 
the harness. 

HORSE COLLAR. - Silas T. Marlette, 
Niagara Falls, N. Y. This invention covers a novel 
construction and combination of parts, in which the 
side sections, to which the hames are fitted, are joined 
by connecting pieces lapped together and secured by 
fastening devices, the coustruction bracing the parts 
from independent movement to the front or back. 
Tbe fastening bar has a handle arm secured by a 
sprin!!" catch, and the coUar can be readily adjusted 
to any desired size. 

HORSE TRAINING BLIND. - Brewster 
A. Long, Troy, Penn. This blind has a main portion 
provided at its lower edge with a rearwardly projected 
flange, along the edge of which is a cushion to fit closely 
against the face of the animal. The blind is so formed 
as to shot out all view forward and to the side, at tbe 
same time leaving the horse's eyes exposed to the air 
and light, and not obstructing the view to the rear, 
being designed, in training: borses to trot, to give a 
proper knee action, prevent Interfering in front, and 
obviate forging. 

NOTE.-Copies of any of the above patents will be 
fnrnished by Munn & Co., for 25 cents each. Please 
send name of the patentee, title of invention, and date 
of this paper. 
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B U I L D I N G E D I T I O N . 

APRIL N VIUBER.-(No. 66.) 

TABLE OF CONTENTS. 

1. Plate in colors showing a cottage on Lombard 
Avenue, Cbicago. Two floor plans, perspective 
elevation, etc. Estimated cost $2,800. 

2. Colored plate of an attractive residence erecled at 
Bridgeport, Conn. Cust $6,900 complete. Floor 
plans and two additional photographic elevations. 

3. A cottage costing $2,700 complete, erected for Mr. R. 
H. Keller, at Rutherford, N. J. Three elevations 
and plans. Mr. U. D_ Peck, architect, Ruther
ford, N. J. 

4. Photographic view and two floor plans of a cottage 
at Austin, Chicago. Estimated cost $3,800. 

5. A row:of new dwell ings on West 82d Street, New 
York. Cost of each house $20,000 complete. 
Messrs. Berg & Clark, New York, architects. 

6. Cottage recently erected at New Haven, Conn. Oost 
$6,850 complete. Floor plans and photographic 
perspective elevation. 

7.  An attractive dwelling erected at Yonkers, New 
York, at a cost of $6,000. Photographic eleva
tion and fioor plans. 

S. Two pbotographic views of the beautiful residence 
of Mr. Noakes, on Riverside Park, New York 
Cit.y, a col ored view of which appeared in tbe 
March issue. 

9. Sketch of a sixteen story office building to be 
erected at Chicago. Cost $750.000. 

10. Sketch of a water-cooled building. One of the 
novelties proposed and patented for the World's 
Fair at Chicago. 

11. Recently erected English honses. Plans and per
spective views. 

12. Miscellaneous contents : How to catch contracts.
Toggle bolt fcr electrical and other fixtures, i l lus
trated.-Composition for retarding the setting of 
plaster.-Quarrying marble.-Tbe edncation of 
customers.-Iron and steel for building purposes. 
-An improved .anitary earth clo�et, ilIustrated.
Stamped metal ceil i ngs, i I lustrated.-The Plax
ton hot water heater, ilIustrated.-A hot water 
heater for soft coal, iIlnstrated.-An improved 
woodworking machine, illustrated.-An improved 
casing for steam pipes, illustrated. 

The Scientific American Architects and Builders 
Edition is issued monthly. $2.50 a year. Single copies, 
25 cents. Forty large quarto pages, equal to about 
two hundred ordinary book pages ; forming, practi
cally, a large and splendid MAGAZINE op ARCHITEC
TURB, richly adorned with elegant plates in colors and 
with fine engravings, i l lustrating the most interesting 
example. of Modem Architectural Construction and 
allied snbjects. 

The Fullness, Richness, Cheapness, and Convenience 
of thiB work have won for it the LARGEST CIRCULATION 
of any Architectural pnblication in the world. Sold bJ 
all newsdealers. 

IlUNN &; CO .. PuBLlSHBBB, 
861 Broadway, New York. 

[APRIL 1 8, 1 89 1 . 
':Smusiness anb ";lPersonal. 

The charge fur Insertion under thUJ head is One Dollar 

a line/ur each insertion : alJQut eiqht words to a line. 

Advertisements must be received at pub/waliOn qfJice 
tJ8 early as Thursday morning to appear in next issue. 

For Sale-New and second hand iron-working ma-
chinery. Prompt delivery. W. P. Davis, Rochester, N.Y. 

Acme engine, 1 to 5 H. P. See adv. next. issue. 

Preues & Dies. Ferracute Mach. Co., Bridgeton, N . •  J, 
Burnham standard turbine. Burnham Bros.,  York, Pa. 

Best Ice and Refrigerating Machines made by David 
Boyle, Chicago, Ill .  l.55 machines in satisfactory use. 

Steam Hammers, Improved Hydraulic Jacks, and Tube 
Expanders. R_ Dudlleon. 24 Columbia St ..  New York. 

Screw machines, mill ing machmes, and drill presses. 
Tbe Garvin Mach. Co., I.aillbt and Canal Sts .. New York. 

Gun and Machine Makers' Screwdrivers, drop forged 
In  best Tool Steel_ Bill inl<s & Spencer Co . •  Hartford, Ct. 

Tight and Slack Barrel Machinery a opecialty. John 
Greenwood & Co . •  Rocbester. N.Y. See iUns. adv., p. 1S. 

.. How to Keep Boilers Clean."  Send your address 
for free 00 p. book. JaB. C. Hotchkiss, 120 Liberty St., N. Y. 

The best book for electricians and beginners in elec
tricity is h Experimental Science." by G eo. M. Hopkins. 
By mai l, $4 ; Munn &: Co., publishers, 361 Broadway. N. Y. 

For the original Bogardus Univer"al Eccentric Mill, 
Foot and Power Presses, Dri l ls , Shears, etc . •  address J. 
S. & G. F. Simpson. 26 to 36 Rodney St., Brooklyn, N. Y. 

pr-Send for new and complete catalogue of Scientific 
and other Books for ... l e  by Munn & Co .. 361 Broadway, 
New York. Free on appl ication. 

NEW BOOKS AND PUBLICATIONS. 

PRACTICAL GRAINING, WITH DESCRIP
TION OF COLORS EMPLOYED AND 
TOOLS USED. Il lustrated by forty
seven colored plates. By William E. 
Wa l l .  Philadelphia : House Pai n t
in� and Decoratin� Co. 189 1. Pp. 
59, xii i .  Price $2. 50. 

The eminently practical nature of this work and the 
beantiful colored plates u"ed in tbe i l l ustration of the 
text entitle it to full commendation. The colored plates 
are of nnusual merit, the reproduction of the wood 
effect being really snrprising. A full description at 
tools, graining machines, transfer paper, etc., is given. 

BOSTON �OCIETY OF NATURAL HISTORY. 
Guides for Science Teaching. No. 
VIII. Insecta. By Al pheus H yatt 
and J. M. Arms. Boston : D. C. 
Heath & Co . 1890. Pp. xxiii,  300. 

Tbis most excellent work is issued under the auspices 
of tbe Boston Society of Natural Hi"tory, forming the 
eightb of their guides for science teachine;. It 110es 
throngh the orders of Insect l ife sy"tematically and, 
in thirteen plates, gives the analyses or description of 
typical specimens thereof. Wbile a )1;uide for science 
teaching, it will be of use for all serIQus students of 
entomology. 

THE THRESHOLD OF SCIENCE. A variety 
of simple and amusi ng experi ments 
illustratin� some of the chief physica.J 
and cheJDical properties of surround
ing objects, and the effects upon them 
of light and heat. By C, R. Alder 
Wright. With numerous i l lustra
tions. Philadelphia : J. B. Lippin
cott Company. 1891. Pp. xxi , 389. 
Price $2. 

While many things in this work are open to critici sm, 
it will be found a nseful work to the student and ex
perimenter. Its numerous illustrations and popular 
treatment of the subject bring it witbin the capacity of 
ordinary scientific readers. Many of the titles of the 
articles partake too much of the old idea of natural 
n:agic, such as .. To Turn Water Apparently into Milk 
by the Breath." In his treatise on soap films, too, some 
details  are wanting, the use of the condensation cham
ber in the blowing tube not being spoken of. He 
also adheres to the term .. radiant heat, " now being 
dropped by many advanced physiCist.. What we have 
said in criticism of the work cannot affect its value, 
wbich is so great that we can afford to overlook many 
of its minor defects_ 

MUSHROOMS : How TO GROW THEM. A 
practical treatise on mush room cul
ture for profit and pleasure. By 
William Falconer. Ne w York : 
O ran�e Judd & Co. 1891. Pp. 172, 
Price $1. 50. 

The practical side of mushroom life is given in this 
excel lent little work. The ant.hor describes in detail 
the methods of growing the edible fungus on a large and 
small scale, in special hon.es or in dwel l ing house cel
lars. He reviews the relative advantages of tbe d Iffer
ent methods of laying down beds, dividing and plant
ing spawn, and tbe influence of temperature and general 
conditions on the crop. A strong plea is made for the 
profitable nature of the clliture of mn.brooms and for 
tbe readiness with which it can be carried on for family 
nse or for sale of the product. The book is illustrated 
where required, and seems to fill a distinct place in 
agricultural literature. 

THE QUARTERLY REGISTER OF CUR
RENT HISTORY. Published by the Evening News Association, Detroit, 
Mich . Vol. I. No. 1 .  Price $1 per year . 

The object of tbis magazine, the first number of which 
has just been published, is to provide a current history 
of the times, in �uch form that it may be readily pre
served. Each subject wi l l  be treated briefly. and will 
be made as readable as POSSI bie. A very wide range of 
snbjects has been selected. Such .a work as this would 
be invaluable to tho�e who have not tbe time or op
portunity to read the daily pape"" regularly or who 
wish to preserve a record of our own tImes. The first 
number nnfortunately does not contain an index, but 
this defect will undoubtedl y  be remedied, either in 
foture issues or at the end of the year. In size and 
!:eneral appearance It resembles the monthly magazines. 

© 1891 SCIENTIFIC AMERICAN, INC.



J titntifit !tutriean. 
-----�magnet be ' A Any magnet will attract nickel . I Canva • •  tretcher frame. C. �'ay . . . . . . . . . . . . . . . ... . . . .  449.875 Hot air furnace. J. B. Older.haw . . . . . . . . . . . . . . . . . . . 449.69.1 

2. What metal is n�n.magnetic and sufficiently hard to 8:� ����U��: �;,�.;.�
a
;t,�'t"m(dt.' .' .' .' .' .' ' ' .' .' · .' .' .' .' .' .' .' : :  t!§:il'fJ ��I��� .. .:i�e�;:r��.

I
:s:

. 
Camp . . . . . . . . . . . . . . . . . . . . . .  449,665 • 

ItS 
IIINTS TO CORRESPONDENTS. 

Natne .. and A ddre .. s must accompany all letters. 
or no attent.ion wi l l  be paid thereto. This is for our 
informatioll and not for publ ication. 

Refe r e n c e s  to former articles or answers should 
give date of paper and page or number of question. 

I n q u i ries not answered in reasonable time should 
be repeated ; correspondents will bear in miud that 
some answers requ ire not a l i tt l e  research. and, 
though we endeavor to reply to all either by letter 
or in tbis depart.ment. each must take his turn. 

Specia l 'Vrltte n I n for mation on matters of 
p<>rsonal rather than general i nterest cannot be 
expected without remunerat ion. 

S c i e n tific A merican Snp l>iemellts referred 
to may be had at the office. Price 10 cents each. 

R o o k  .. referred to promptly suppl ied on receipt of 
price. 

!lI l n e ral .. sent for examination should be distinctly 
marked or labeled. 

(2959) A. G. B. asks : 1. Please give re
ceipt for cleaning gilt picture frames. A. Wash with 
cold water and Castile soap or with beer. 2. A receipt 
to enamel a zinc bath tnb. A.  Use ordinary paint or 
one of the enamels advertised by manufacturers. 3. 
How to clean a galvanized boiler. A. U8e sand and 
soap. 

(2960) R. D. L. asks a receipt for making 
cotton or any kind ofl  cloth waterproof. A. Apply par' 
affin with a hot iron. 

(2961 )  C. E. S. asks for receipts for mak-
ing stt.!llcil inks in cakes-black, blue, green, and red. 
A. Mix the coloring matter, lampblack, Prussian blue, 
chrome green, or vermilion, with an eq nal pal·t of gum 
arabic and enough glycerine to give the desired con
sistency. For black use 1 part lampblack and 2 parts 
Prnssian blue. 

(2962) B. O. G. asks how liq uid glue is 
made. A. Dissolve 8 ounces be,t glue in l1i pint of 
water. Add slowly 2>1 ounces strong nitric acid (36° 
Baume), 8tirring all the whIle. After effervescence 
ceases, cool and bottie. Or simply dissolve glue in ace
tic acd. 

(2963) A. F. B. asks : 1. What is fluoride 
of ammonium. and what are its uses ? A. A compound 
of ammonium and fluorine, ::-IH, Fl. It is used m 
analyzing si l iceous minerals, and is also of lise in etch .. 
ing glass. 2. How can calcium chloride that has been 
used for drying gases be put in condi tion for use again? 
A. By heating with occasional stirring until dry and 
pnlverulent, or by pushing the heating to fusion, pour
ing into a shallow vessel, and breaking up into pieces. 
B. Does 2000 volts mean anything as a danger, unless 
mention is made of its associated amperage ?  Is it a 
proper use of electrical terms to say, H I have taken a 
charge ot 100,000 volts, but the current amperage was so 
small that it didn't hurt me" ? A. It means 80mething, 
but the as!5ociated amperage cannot be stated, as it will 
vary with the resi�tallce of the person and with t.he .a· 
ture of the connection between his person, the wire, and 
the earth. We would amend the statement to read, 
H I have taken a discharge of 100.000 volts difference of 
potential ," etc. 

(2964) B. B. asks how fresh butter can 

resist abrasion like steel ? Is phosphor bronze suitable ? Car coup l ing, O. C. H�rris . . . . . . . . . . . . . . . . . . . . . . . . . . . . 4f,!1.015 Incandescent, O. B. �'abnebjelm . . . . . . . . . . . . . . . . . . .  450, I :!:l 

A. Phosphor bronze o� bell metal. 3. Are dynamos 8:� �g��il�:: :i'.�. �I�.:'':;�;;.: : : : : : : : : : : : ' : : ' : : : : : : : : l�:;;:' }�a��
a
t�;: .r.·J�s�������.' .' .' .' : · · : : : : : : : : : : : : : : : : : : : : : :  :gs:1it2 

with slow speed as efficient as rapid ones ? A. Yes. 4. 2�� �g��l1��: �: \{,'. §�f��I�:. ::. ::::::::: :::::::.:: : U�:� i�::���
d
'c������fo�i'f�� 

Se�?�r�ii"atinii: 'A:' 0: 450,066 Is there any gearing su itable for reducing speed from Car couplin!!, M. L. Strother . . . . . . . . . . . . . . . . . . . . . . . . .  .J4�.713 Ha"stedt . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  449.905 
dynamos besides cog wheflls, friction gearinl! or belt.s ?  g:� ����.1I��'J: �·;fcki�:��:.·. ·. ·:::.·.·.·. ·. ·:.'.·.'.·.·:::: : :  � :  !�:g� l�:�l:�g�· p�� ������:"A:' il: 'Cat"tiii:::: ', ::::: .'::: :  tt§:�� A. It may be done by hydraulic or pneumatic devices. Car, electriC motor, H. P. Brown . . . . . . . . . . . . . . . . . . . . 44�" 22 Iron: See S .. d Iron . • 5. Is ordinary friction gearing considered as efficient as �:�·s�������eJe;1·c�: �lle�"::t�?G: ·W: 'Bia:richar(i�: : : :�:�lg I ����l.

n
dr �Ja:�k�;n�: .�:.������: : : : : : : . : : .' : .' .' .'  .' : : : : : :��:9� cog wheels ? A. ThIS depends upon the use to which (:ar wheel, W. A. Pearso.c . . .. . . . . . . . . . ... . . . . . . . . . . . .  449,823 Journal bearIng. M. Daley . . . . . . . . . . . . . . . . . . . . . . . . .. . .  '50.004 

the gearing is applied. Cog gearing has the advautage (/ar�i .PSh��tl.l�.� . ��.
c
.��.���� .���. ���:.

t
.
r
.l� . . ����.

r
: .. �: 449.709 �g���:t g::�i��: k.liI�

z
��g�p: : : : � : : : : : : : : : : : : : : : : : :  :l�:� 

of being positive. 6. Can you give the composItion of Cars. safety at�achm.ent lor rai lway. �. M. Smith. 449.975 .lournal bearinll. anti .. friction. M. A. Andrews . . . .  449,893 

the Le Page glue sold in every hardware store ? A. Le g:��: ·ttr':::I�:r�����:�r
f��

oc
�e:trfc. 

H
R�

k
�iii';iin" &, 44�.740 ��m?�� g::,��'tii�'; �ir�pp��edm.;ciiaiii8iii, . .  c: i.i: 449,917 

Page's glne is a patented article. It is made by desalt· Lander . . . . . . . . . . . . . . . . . . . . . . . . .  : . . . . . . . . . . . . . . . . . .  449,886 Mu.grove . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  449.910 

ing, cleaning, and bleaching fish stock in 80lutions of 8:��I:::,
t��l\'. W��.r��: .:: .�·.����el � .. : : : : ... :::.: .. :. !iUtI ��gg: �oo�: ��ii����Ior:::::.: : . : : : · : : : : : : : : : : : : : :  !w:m 

soda salts, then boi ling in water impregnated with Carrier. S�e Fe�ce wire spool carrier. Ladder. self-raiSing, B: II. Burling . . . . . . . . . . . . . . . . .  44:9.999 

borax. then expre8si11g and filtering the glue, and after. g:��: 
d
�::':Jr':o: c�::,

ber . . . . .. . .. . . . . . . . . . . . . . . .. . . . . 
449.720 t:!��

r
b�r;�;'�e��:.�l.t.

z
.
e
� . : : : : : : : :

.
: : : : : : : : : : : : : : : : :1�:Ws 

ward evaporating it through a vacuum coil. �:�\\iFu�aJ�i:a�
t
;;,

r 
L.· W o��er.':::::::::.' .' : :  ::: : : : 1:�:�� t:�g' f�l

;�t���:tfgi�fg�s
�I��r�d,

c
�:JiI·.· Caj.peii� 449,71

6 
Chain, driving, C. H. Brampton . . . . . . . . . . . . . . . . . . . . .  449.997 ter . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  450,000 (2971) B. L. asks (1) directions for mak

ing and charging a Leyden jar. A. For directions for 
making a Leyden jar we refer you to SUPPLEMENT, No. 
279. 2. What 8ize of Leclanche cell would be necessary 
to give an electromotive force of 12 volts ? A. Nine Le
clanche cells will give an E. M.F. of a l ittle more than 
12 volts. This battery has an E.M.F. of 1'47 volts per 
cell. 3. Can I magnetize a bar of steel � an inch by 
IJ.2 and a foot long with an electric light dynamo ? If 
so, how ? A. Harden your bar at the ends and draw to 
II dark straw color and place it in a suitable coil con
nected with the dynamo. The proportions of the coil 
w ill depend on the kind of current e;enerated by the dy-

namo. 

Chair. See Railway chair. Lamp support. electric. J. W. Kaston . . . . . . .. . . . . . . 449.902 
Cbeck, service and cash, G. D. Smith . . . . . . . . . . . . . . .  449,973 Lamp suspendin� device. F. H. Corthell . . . . . . . . . . . 450.096 Clasp. See Button clasp. Land roller. Dod�e & Starks . . . . . . . . . . . . . . . . . . . . . . . . .  450,006 Cleaner. See Boiler cleaner. Centrifugal Lantern. Signal. H. G. Griffith . . . . . . . . . . . . . . . . . . . . . . .  449.736 

cleaner. Last, W. Gordon . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  44�.877 

81�et�
e
§e��r���tin� closet. t:;��:� tSfe���
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Cloth shearing or croppini' machine. Martin & Lens grindinf.!" machine. L. Reese . . . . . . . .. . . . . . . ... . .  44! • •  9(7 
Drake . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  450.028 Letter box, G. U. Sidman . . . . . . . . . . . . . . . . . . . . . . . . . . . .  449.865 

Clothes wrinl{er, M. N. Lovell . . . . . . . . . . . . . . . . . . . . . . . . 450.080 Level, �lumb� C. A. C. Lasar . . . . . . . . . . . . . . . . . . . . . . . .  449,6S1 
Clothes wrinller� W. P. Mason . . . . . . . .  , . . . . . . . . . . . . .  450,029 Lifer. See Load lifer. Transom l ifter. 
Ccifee. collecting the aromatic and volatile sub- Lillht. See Search light. 

stances from. N. L. Le Turcq des Rosien . . . . . .  «9.758 I..tigh t by incandescence, prodUCing, O. B. Coffee roaster. O. Hammarstrom . . . . . . . . . . . . . . . . . . . .  449,850 Fahnehjelm . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  450,099 
Colter clearer. D. Demers . . . . . . . . . . . . . . . . . . . . . . . . . . . .  449.669 Lightning arrester. J. W. Easton . . . . . . . . . . . . . .. . . . . 449.908 
Combination lock. W. C. young . . . . . . . . . . . . . . . . . . . . .  449.924 Linotype machine. P. T. Dodge . . . . . . . . . . . . . . . . . . . .  419.872 
Communications. device fur forminK a decipher- Liquids. apparcttus for delivering, S. J enkins . . . . . .  449.778 

ing secret. M. A. Wier . . . . . . . . . . . . . . . . . . . . . . . . . . . .  44�.72,i Load lifter, R. Sarllent . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  450,089 
Commutator for electriC motors, H. Duenner . . • . . 449.774 Lock . See Com bination lock. Electrical lock. 
Composition of matter. G. \V. Abell . . . . . . . . . . . . . . . .  44!},65:3 Nut lock. 
Confectioners' m�e, separatin,\;!' and filling machine Lock. J .  llillbee . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  449.677 

for, N. A. CI .. cher . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  449.663 Lock. W. C. Sm ith . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  44�.830 
(2972) J. L. M. asks : 1. Can the porous Cooler. See Milk cooler. Locomotives, .moke consumer for, J.  Player . . . . . .  449,826 Copy nolder. J. B. Hammond . . . . . . . . . . . . . . . . . . . . . . .  449.934 Loom 8huttle, R. Fox . . . . . . . .. . . . . . . . . . . . . .. . . . . . . .  449,9il2 cup of Leclanche cell be cleaned after nse for some 

time ? Will boiling do any good ? A. Soaking the 
porous cup in warm water will clean it. 2. What would 
make a crucible for mel tinlt copper in small quantity ? 
A. You cannot readily make crucibles. Better pur
chase them. They cost only a few cents each. 

Corn conveyer, W. Riede1. . . . . . . . . . . . . . . . . . . . . . . . . . . 449.703 Loom shuttle box opeTating mechanism, F. 
Cosmetic. remedial, P. Rion . . . . . . . . . . . . . . .. . . . . . . . . 450.0.)8 I. .. acey . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  449.742 Counting register, C. J. Root . . . . .. . .. . . . . . . . . . . . . . . .  450,039 14oom. swivel. n. Wyman . . . . . . . . . . . . . . . . . . . . . . . . . . . 449.700 8����frig �I�����.

c
g� �I�:ad .����. �.������ft9.970. 449.971 kt.����:i�� 1r'I���cit�ni . for' . tuniieis: ' ii·.· · ii:" 1M: 449.849 

Culinary or other vessels. handle attachment for. Thom . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  «9,920 
M. Roberts . .  . . . . . . . . .  . .  . . . . . . . . . . . . . . . . . . . . . . . . .  449,807 Mechanical movement. Win l llnd & McSherry . . . . .  450.122 

Cut-out. J .  S. Gibbs . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 450. 101 Meta; post. O. B. Hall . . . . . . . .. . . . . .. . . . . . . . . . . . . . . . 449.777 

b��-gr�\'j:-e �elr:!g�r;t��iai: ' milniiiactiire ' of: 'L: 4 19.767 �:i:��iC S�:&��i��O�e:��ing. E. J . Rollings . . . . .  44:9,783 

(2973) W. R. B. asks : Can you give me Den��t�c.!':i,;;,; 'j."W: ·G·ibSoii ·::: .. ::. ::::::: · ·���:���' U�:�;§ �::� ���d;: J���hBajjks: ::::·:: ·::: .
. ::.: : : : : : : ·. : : . : : : :  1!�:� the ingredients of any composition nsed by fire eaters to �' H: 4" 8 7 M' l l  S G '  d' ' 1 1  

wash their hands and mouths with ? A .  A very strong R��U�trg:�':,':;,��s��r�'i.�IJ�'.perl . �.����:::: :::::: : : : :  :50;012 M: l l'ap�l�an��� A��':!.len . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  449,724 
solution of alum is recommended, and also a dilute so" g::�e�'as�:�. �.

t��oP��r:ir:y .. . . . . . . . . . . . . . . . . . ... . . . . 449.746 Min
ig� ;������j.:ly�.�����.��.�.��������.������ 449.942 

lutlOn of sulphuric acid. This is for the hands. The Egg; ����:r.�h�c:.��gr;;iarm: ·p;,:.;umiitiC: Tii: 449,916 ��;td����gB'.':�.!:ci�o�.J.C��'d��ouiiCTYpe 
4l�,600 

mouth is best untrealed. By the nse of fusible alloys Abel. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .. . .  449,891 mould. 
the effect of taking melted lead lDto the mouth is pro- R���:h

a
t
nllr';,'�u%t�r �';,'J' ·BP;,�k .. ar;.·.;.i.;j.: . .  c: . . A:: 450,003 

�g�t;,'iid'b���h\��v�:��\��'iv·:ii:·ii.;�iiy:: : : : : : : :  �r� duced. Houston . . . . . . . .. . . . . . . .. .. . . . . . . . . .. .. . . . . . . . . . . . .  450,0i2 Nai ls, preparinll wire, Pender & Purdy . . . . . . . . . . . . .  «�.861 
L C I Draw bars. device for relieving the tension of. Necktie. C. Goldthwait . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  449.775 

(2974) H. . F. asks : an you tel me of Scbroyer & Tbomp.on . . . . .. . . . . . . . . . . . . . . . . . . .. . .  449.828 Nozz le, exbaust, J. P IRyer . . . . . . . . . . . . . . . . . . . . . . . . . . .  449.825 
any harmless preparation, and where procured, that B�:� gi��i�tfI�·kei�en�:����.� : : : : : : : : : : : : : : � : : ·. : : : : :  !t::� ��J����e�br�e:h��7!firig.·E: V(;n·8·koda: : : : : : : : : :  tl�:ffl 
can be used to stain the face and hands dark brown or ��:i�fa�������y.Jc.�;;3W����·ri : : : : : : : : : : : :  � : : : : : .  �:8�� g�� �g��:���:����:r:�t;!��.rl&

C
G�;d����: · : : : : : : :  �:� as near the color ot sunburn as possible ? Something ElectriC block system, automatic. Carlton &; Ores magnetically, process of and apparatus lor 

tbat will be lasting. A. Nothing that is la,ting can be Ele��r��s���ductorS; ' supporti';ii ' po';i'f,i ... : W: A:: 449.731 Orll':.e.r.a:::���. ���I :,,�.:'.'�o�::: .. ::: .... � :  ':". : '::::::.:: 1!�:Wl recommended. Dilute permanganate of potash solution Stern.... . . . . . .  . . . . . . . . . .  . . . . . . .  . . . . . . . . . . . .  . . . . . .  449.9ii P .. cking for piston rods, metallIc, W. Hoadbouse. 449.949 
or extract of green walnut hulls are the best. Ascer- �l:�t�:� ��t�';,��k. 'f'. !f.�:�:�:�: : : : : : : : : : : : :" : : :  :!h:��t ���ti��� f.

i
W�'b�ggrn . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  450,087 tain the strength by trial upon the arm. Electric liqbt systems. circuit breaker for incan- Paintmgs and reltef pictures. making combined 

descent. Muller & Greene .. . . . . . . . . . . . . .. . . . . . . .  4'9,780 smooth surface. O. J. R. Berner . . . . . . . . . . . . . . .  449,727 
(2975) E. W. G. asks : 1. Is glucose as E lectric motors, automatic switcb for. W. Baxter. Palmetto Dber. extracting, C. B. Warr.nd . . . . . . . . .  450.120 

Jr . . . . . . . . . . . . . . . ... .. . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  449.662 Palmetto, manufacturing imitation horse hair n8ed in the manufactnre of candy injurious to health 
when eaten ? If so, why ? A. Probably not. 2. How 
is the commercial glnc08e of thisJ country generally 
made, from what materials ? A. By treating starch with 
dIlute acid. 

TO INVENTORS. 

Electrical lock, H. Grefen . . . . . . . . . .. . . . . . . . . .. . . ... . .  450.068 from, C. B. W .. rrand . . . . . . . . . . . . . . . . . . . . . . . . .. . . . .  450.119 
Electrode for electriC batteries. carbon, E. A. Le Pan . See Ash pan. 

Sueur . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  450.105 Paper and producinll the same, illuminated em-Electroplating small articles, apparatus for. li'. bossed. P. Hake. . . . . . . . . . . . . . . . .  . . . . . . . . . . . . . . .  449,675 
W. Zin�sem . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  449,890 Paper building materia.l, S. H. Hamilton . . . .  .(49.7:>7. 44�,7:� 

El ectrolytic ap paratus, E. A. Le Sueur . . . . . .... . . . . 450. 1m Paper holder and cutter, rol l .  L. Ehr l ich . . . . . . . . . .  450.001 
�::;���I:.tiS�: I��te�ef���t���r . . . . . . . . . . . . . . . . . . .  45O,ltw ��g:� g�t�:� :�a ��a:�: �gU: g .. �er�.

ck)es . . . . . . . .  4:5O,0J3 
Elevators with )andin� switches only, system of 449.761. «9.762. MlO,036 

operatin� electric. W. Baxter, J r  . . . . . . . . . . . . . . . .  449.H62 Paper holder and cutter, roll, Stewart & Liven-
Bmbalmin� mixture. T. Holmes . . . . . . . . . . . . . . . . . . . .  450,017 good . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .. . . .  449.784 
I£n�ine. See Dental engine. Rotary steam en.. Paste pot, H. Denney . . . . . . . ... . . . . .. . . . . . . . . . . . . . . . 449.670 An experience of forty years. and the preparation of gine. Pavement, concrete� P. M. Bruner . . . . . . . . . . . . . . . . . .  450.054-

roore than one hundred thousand applications for pa- Engines, dash pot for steam, H. Haberlin . . . . . . . . .  449,878 Pavine- block, J. P. Ilazelton . . . . . . . . . . . . . . . . . . . . . . . .  449,7:39 
tents at borne and abroad, enable us to understand tbe ���i���'Jjml�·���.f f��t���':t'!:��e �orWtt��';;i;"'g 

419.840 ���'::f�I��r�n�r, ���:t�·OYd::::::::::::::::::::.: : :  :�:�� laws and practice on both contments. and to possess un.. the cranks of, J. W. Freemnn . . . . . . . . . . . . . . . .. . .  450.009 Pepsin. preparing, .1 . J..,. \Vebber . .. . . . . . ... . . . . .. . . .  449,B39 
bes t be prepared to enable it to stand a twenty-four equaled facilities for procuring patents everywhere. A ���T�Yfoer �::��:ad.�'l.r;:��n'k�����e

� �: .���l : :  �!�:m Pho�o��:��h��g.t.
t
.���: ��.�

t
.
a�.

t
.���.���:. ��� I.��:.�� 449,73.'l 

hour!3' journey in a hot climate and to preserve it sweet synopsis of the patent laws of the United States and a11 Kxplosives. process of and apparatus for making, Piano� A. Graff . . . . . . . . . . . . . . . . . . . . . . . . . . . .. . . . . . . .. . . . 4.4.H.OO3 
and fresh. A. Various methodR tire given. One foreiJln countries may be had on application, and persons H. S. Maxim .. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 449.687 Pillow sham holder. W. Jobnston . . . .. . . . . . . . . ... . . . 4.5U.075 
luethod is to heat the butter to 1800 Fah., and keep it contemplating the securing of patents, either at home or ������r�cltai�i�gi,?ry?llfi:·stiei;pej.d: : :: : : : : .' : .' : t1?::� �l:��:�: �g��: ��u.lre��:u��.I�nr�� : : : : : : : : : : : : : : :  : : : : :  !�:� 
meJ tcd, �kimming it from time to t ime until perfectly abroad, are invited to write to this office for prices, Fence, H. C. Chandler . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  449.667 Plaster or composition casts, mould for mak ing, 
c lear. It is then poured off into another vessel and which are low. in accordance with the times and our ex- t�:g��';ir�:p��oi·car·r·ie·r aDd· winder: 'ii: �iiiier: : : :  1tij:bMl PIO

�: ra&�1!tuni : : : : : : : : · : : : .  : : : : : : : : : : : : : : : : : : ::: : : : :  :t�:;}� 
cooled as rapidly as poesible by surrounding the vessel tensive facilities for conducting the bUSiness. Address Fencine-, die for use in making barbed, J. H. Pocketbook, A.. Y. Andrews . . . . . . . . . . . . . . . . . . . . . . . . .  449.791 . . . MUNN & CO .. olllce SCIENTIFIC AMERICAN, 861 Broad- 'l'empl in . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  .450.044 to 450.049 Pocketbook, F. I,ieker . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  449 •• 99 WIth IC: or. cold water.. Another ,:ay IS to cover the I way. New York. Fencing, die for use in making barbed, K·4t8.�aro 450.079 �g:�'oJ1�: ���a�cfi:s:h. Jackson . . . . . . . . . . . . . . . . . . . 449,936 butter 1D 118 vessel WIth half an lllch of salt packed �����!lI!!!����������!!!!!!!!!!!!!!!!!!!!� File outtinl( machme, A. Shardlow . . . . . . . . . . . . .. . . . .  449.765 Pot. See Paste pot. 
down, and cover. A l ittle water may be added . File, paper, A. Dom . . . .. . . . . . . . . . . . . . . . . . . . . . . . . . . . 45U,091 Potato dill"er, J . F. Fowler .. . . . . . . . . .. . . . . . . . . . . . . 450.00! 

INDEX OF INVENTIONS f1'inR"er bar and �uard finger, L. Miller . . . . . . . . . • . . . 4.49,802 Printer's chase, W. P. Hardinll . . . . . . . . . . . . . . . . . . . .  449.851 
(2965) \V. B. G. asks : I have a letter �'Ire alarm and extin�ui.ber system, auxiliary, E. Printing presses, feed gauge for, E. L. Megi ll . . . . . .  449,\109 L. Slocum . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  449,829 Propeller, screw, M. G. Pool. . . . . . . . . . . . . . . . . . . . . . . . 449.86'l written In camp in 186.3 which I desire to keep, but 

which is badly faded ; some parts of it are so dim it is 
hardly readable, and I write to ask if yon can tell me 
what I can nse to prevent further fading and al80 to le
store what is now so dim. I am very anxious to pre
serve the letter and wtll be thankful if you can tell me 
how to do so. A. 'Ve would suggest dipping the letter 
in a sol ution of tannic acid .  Iu' tead of doing this you 
might photograph i t. ThIS might bring ont the faded 
parts in tbe photographic print . 

(2966) G. P. Y. says that l isterine bas 
proved in his case to he a remedy for dandruff. To be 
used on the head fnll strength daily for a week, and 
after that once a week. 

(2967) G. L. B. asks if  there is any pro
cess that will deodorize c"stor oil, i. eO, take away its 
disagreeable and nauseous taste. Is there any work on 
the subjec(of deodorizing oils ? A. Ca�tor oil can be 
takeu _ in disguised form by mixture with effervescent 
POot beer. There are no books devoted to the specific 
subject you mention. It is treated of in variow� works 
on oils, their chemistry, etc. 

(2968) C. A. S. asks : Does gasoline gas 
when !!enerated by heat or otherwise return back to 
gasolene when under pre"ure ? And if so, what will 
preven t  i t ? A. It is a question of proper heating. If 
heated to a hIgh enough temperature, the gas formed 
wi l l  be reasonably permanent, and will only condense 
at low temperatu res. The l imitation to heating is the 
formation of lampblack. 

(2969) L. S. W. asks for information 
concerning the manufacture of chewing gum. A. Take 
of balsam tolu 4 ounce�, white resin 16 ounces. sheep 
suet l� ounces more or less and melt together. Of 
above mixture take 2 ounces, white sugar 1 OlInCE', oat .. 
meal 3 ounces. Soften and mix on a water bath. Roll 
the pieces in finely powdered sugar or flour to form 
sticks, etc., as desired. Paraffin with a l ittle olive oil 
and glycerine may be melted together for a chewing 
gnm. The exact mixture will vary with the season, 
etc. 

(2970) O. C. asks : 1. Is nickel 8Um· 
ciently magnetic to  be  attracted by nn ordinary fixed 
magnet or an electromagllet ? If �o, how powerful must 

For which Leiter" Patent 01 the 
United State" were Granted 

April 7, 1891,  

Fire escape, W. H. McBetb . . . . . . . . . . . . . . . . . . . . . . . . .  449.859 Propeller, vessel. O. J . B. Boeselager . . . . . . . . . . . . . . .  449.996 
Fireplace heater, J. B. O ldershaw . . . . . . . . . . . . . . . . . .  4-19.GU2 Protractor. C. S. Reamy . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . «'9.782 
Fisbplate and nut. combined. Barrett & Copp . . . . .  44\1.1159 Puller. �ee Stump puller. 
f1'lour. preparin2, E. H. nunn . . . .. . . .. . . . . . . . . . . ... . 44H.7H4 Pulley. W. L. Hal l . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  449.67S 
Flushing device for water cl08ets. etc., P. F. Britt 449.728 Pump, sand. J. Braden . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  449,663 }4"ora-ing car wheels, press for. W. A. Pearson . . . . . .  443,824 Punch, check. G. L. Banks . . . . . . . . . . . . . . . . . . . . . . . . . . .  4.4� •• 99a Frame. See Canvas stretcher frame. Quilting Puzzle. �I . E. Jackson . . . . . . . . . . . . • . • . . . . . . . . . . . . . . . . . .  44�,881 
Fur�::?' S�\�/H

d
oOt�f:��'i;8ce. 1\��I��

n���aH�Y �a��rtin .. . . . . . . . . . . . . . . . . . . . . . . . . . 4.49,801 

&ND EACH BEARING THAT DATE. ����:��: f.·sIfi;:.:;��.�
n
:: : :  . . : : : : : : : : : : : : : : : : . : : : : : : :  W1:8!} ji'!w:��

r
c��ri.

t
G':'��\V�·ll!:.?������:.·::::::::.: : : : · !i�:�� 

LSee note at end of Ii.t about copies of tbese patents.] 
Alarm. See JI"'ire alarm. 
Ammeter or voltmeter, H. C. Shubert . . . . . . . . . . . . .  449.766 
Animal trap, J. T. T. l{ isin�er . . . . . . . . . . . . . . . . . . . . . . 449.857 
A sh pan, S. B. Dexter . . .  . ' . .  . . . . . . . . . . . . . . . . . . . . . . .  450.005 
Axle cap. carriage, Wastell & Day . . . . . . . . . . . . . . . . . .  449,786 
Axle. car. Lyon & Sproul . . . . . . . . . . . . . . . . . . . . . . . . . . .  449,684. 
Axle skein for veh ic les, L. L. Tapp . . . . . . . . . . . . . . . . .  449.979 Bag fast.ening-. E. O ldenbusch . . . . . . . . . . . . . . . . . . . . . .  449,912 
Bar. See (4"'inger bar. 
Basin fixture. 1:1. Pietsch . . . . . . . . . . . . . . . . . . . . . . . . . . . .  450,034: 
Basins or baths, supply connection for, E. Ham .. 

mann. . .  . . . . . .  . . .  . . .  . .  . . . . . . . .  . .  . . . .  . . . .  . . . . . .  . .  . .  449,880 
Basket. W. H. Snow . . . . . . . . . . . . . . . . . . . . . . . . . .  450.112. 450.l iS 
Basket mould. W. H. Snow . . . . . . . . . . . . . . . . . . 450.111. 450.114 
Bearing, ball� G. F. Simonds . . . . . . . . . . . . . . .  4.ri9.!J52 to 4.4H.P()H 
Bed. foldina-. J. B. Anderson . . . . . . . . . . . . . . . . . . . . . . . . .  449,800 
Bee hive. W. D. Pennock . . . . . . . . . . . . . . . . . . . . . . . . . . .  449.760 
Beer. device for drawing steam, C. Harth . . . . .. . . . .  449,85.'1 
Rell. A. �" Stanley.. . . .  . . . .  . . . . . .  . .  . . . .  . .  . . . . . . . . . . .  449,8:12 
Be l l  ringer, automatic, W. W. Slater . . . . . . . . . . . . . . . .  449,866 
Bell. rinller. machanical, G. J. Gollmar . . . . . . . . . . . . . 449.904-
Belt. tennis, E. W. W hittaker . . . . . . . . . . . . . . . . . . . . . . .  450,050 
Block. See Pavinl{ blOCk. 
Blower. fan, F. F. Landis . . . . . . . . . . . . . . . . . . . . . . . . . . . .  449,743 
Board. See Switcb board. Wa8b board. 
Boats, row lOCk for. J. Williams . . . . . . . .. . . . . . . . . . . . . 449,787 
Boiler. See Steam boiler. \Vash boiler. 
Boiler cleaner. R. P. �"aries . . . . . . . . . . . . . . . . . . . . . . . . .  44g.671 
Boiler for Ilenerating steam. B. li'ord .. . . . . . . . . . . .. .  449,735 
Boltinll screen, T. & G. M .. Parkinson . . . . . . . . . . . . . . .  449.913 
Book case, revolv ing. H. C. And ross . . . . . . . . . . . . . . . .  "�.657 
Books. biHdin". H. L. Arnold . . . . . . . . . . . . . . . . . . . . . . . 449,751 
Books. etc . •  storage case tor. H .  J. Hoff'llan . . . . . . .  450.124 Boots or shoes, outer soling welted. M. L. Keith . .. 449.882 
Bottle stopper. W. Painter . . . . . . . . . . . . . . . . . . . . . . . .  449.82'� 
Box. See J,etter box. Post office lock box. 
Box fastener, W. Beck . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  449,811 
Bracket. See Shade bracket. 
Brake. See Vehicle brake. 
Brick for tile machines, die for, G. D. Herrold . . . . 449.854 
Broom holder, G. Townsend . . . . . . . . . . . . . . . . . . . . . . . . .  449.982 
Bru.h, R. Scbu lz . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  450.042 
Brush and making the same, A. H. Wolcott . . . . . . .  4,',0.090 
Buckle, W. E. Smitb . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  �,1l0 
Buckle, suspender. D. Lippy . . . . . . . . . . . . . . . . . . . . . . . . .  449.688 
Buckle, suspender, C. Scbwartz . . . . . . .. . . . . . . . .... . . .  449.951 
Building. portable, L. D. Jones . . . . . . . . . . . . . . . . . .. . . .  449,0.% 
Button, b'. Ill. Hall . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 4.'jO.0G9 
Button clasp, C. La Dow . . . . . . • . . . . . . . . • . . . . . . • • . . . . .  «9,940 
Button cutting apparatus, pearl, J. Cleret . . . . . . . . .  450,057 
Button piercinll machine. pearl. J. Cleret . . . . . . . . . .  4.50,056 
Buttons. machine for the manufacture of pearl, 

.J . Cleret . . . .. . . . . . . . . .. . . . . . . . . . . . . . . . . . ... . . . . .  _ . . .  450.095 Cable crossing apparatus. E. Werner . . . . . . . . . . . . . . .  449,985 Can. See Milk can. 
CIiDdy mould, tl. IIi. Ball . . . . . . . . . . . . . . . . .. . . . . . . .. . .. .. 449,869 

b'urnace lire grate, L. Hopcraft . . . . . . . . . . . . . . . . . . . . 450,018 RallwRY crossing. cable, C. VOllel . . . . . .  " . . . . . . . . . . .  450,117 
�'nrniture Ie" and fr .. me tberefor. detachable, C. R>lilway curve. cable. C. Vogel. . . . . . . . . . . . . . . . . . . . . .  450,118 

A. Ove.on . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  449.804 Railway, electric, �;. M. Bentley . . . . . . . . . . . . . . . . . .  449,792 
Gan�e. See Saw gauge. Thermal gauge. Railway. electriC. R. M. Hunter . . . . . . . . . . . . .. 449,797. 450.074 
Game apparatus. j'"'. H. Perry . . . . . . . . . . . . . . . . . . . • . . .  450.1ffi Railway si,limal. automatic, C. W. Wilhelm . . . . . . . . .  4:4H,fIOO 
Game apparatus, puzzle, G. B. Shepard . . . . . . . . . . . .  44!�.708 Railway switch, S. B. Sabens . . . . . . . . . . . . . . . . . . . . . . . .  44M.704: Garment �lUpporter. G. C. K ibbe, Jr . . . . . . . . . . . . . . . . .  449.817 Railway trains. pneumatic signal for. G. A. Boy-
Gas, apparatus for the manufacture of. C. Tel lier. 449.809 den . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 50.053 
nas burner attachment. P. Stephan sky .. . . . . . . . . . . 449,712 Rfli lways, pole for overhead systems of electric, J. 
Gas engines. vaporizer for. L. G. Walley . . . . . . . . . . .  450.091 N. Brownlee . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  4:4:9,75.'l 
Gas or water fittings. tool lor operating on, S. J .  Railways. three-rail track for cable, C. Vo�el .. . . . .  4:50,116 

Rote . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  449,863 Register. See Counting rellister. 
Gas tar or other liquid fuel, apparatus for burn- Rellulator. See Draught regulator. Speed regn-

ine', W. Bliss et al . .. . . . . . . . .. . . . . . . . . . . . . . . .. . . . . 450.052 lator. 
Glass, apparatus for Ilrindinll. smoothing, and Rein holder, W. Rene .. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 449,76.'1 

polish inil, M. Malevez . . . . . . . . . . . . . . . . . . . . . . . . . . . .  4.49.68H ltesawing machin�, A. n. Catlin . . . . . . . . . . . . . . . . . . . .  449.772 Gla8s pol ishing m .. cbine, F. b'. F ischer . . . . . . . . . . . . .  44�.816 Ridin" pad, W. C. McNeeley . . . . . . . . . . . . . . . . . . . . . . . . . 449.860 Gold or silver from ores. apparatus for extract· Rivet, I .  G. Platt . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  �9.698 
ing. J. Cr34Z2 . . . . . . . . . . . . . . . . . . . . . .. . . . . . . . . . . . . . .  44\:).813 Rivets, forminJl. I. G. Platt . . . . . . . . . . . . . . . . . . . . . . . . . 449,b99 ggla 6� :N;:�. {i��i��r<:� ����!�;
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for tbe extraction of.IS. W. Cra"!! . . . . . . . . . . . . .  449.814 Hotary 8team engine. J. E. Sackett . . . . . . . .. .. . . . . . 449,864 Grate. L. J. ... Culver . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .. . .  4:50.058 Roller. See Land roller. 
Gr.te and Due, T. Rosser . . . . . . . . . . . . . . . . . . . . . . . . . . . 450,040 Rol ler and seed sower, combined, T. A. Butler . . . . 449,754 
Uravers while being ground. holder for, A. E. Sad iron. E. G. Asmus . . . . . . . .. . . . . . . . . . . .. . . . . . . . . . . .  449.842 

b'rancis . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  449.67.1 Sad iron, W. C. Dimmock . . . . . . . . . . . . . . . . . . . . . . . . . . .  449,845 
Grinding mil l ,  1..t. D. Hardinll. . . .  . . . . . . . . . . . . . . . .  450,014 Saddle, 1l"11l. Ii". M. (1'riegel . . . . . . . . . . . . . . . . . . . . . . . . . . .  450,007 
Grip device. intermittent, H. L. Cha.pman . . . • • • • . . 449,7�2 Safe. portable coin. H. C. Hart . . . . . . . . . . . . . . . .. . . . . .  449.852 

8��:'1;re���-�0';.�!:."i����\'Vbltelaw . . . . . . . . .. . . . .  449,988 s
an

g
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��� .. ��.��� . . ��. ���.t.�: .�:.�: 449.930 
Hair and composition for use in the same. mak- SandpaperinR" head, Rogers & Gregor . . . . . . . . . . . . . . 449.960 
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Handle and brush. combined. T. Russell . . . . . . . . . . .  450,041 Sash, w indow, A. Rudolph . . . . . . . . . . . . . . . . . . . . . . . . . . . 4.49.764-
Hanger. See Door hanger. . Saw gauge. R. P. It. Vary . . . . . . . . . . . . . . . . . . . . . . . . .. . . 449.785 
Harmonica, M. Doertel . . . . . . . . . . . . . . . . . .. . . . . ... . . . . 449.755 1 Saw guard. ganll. K. Dolen . . . . . . . . • • . . . . . . . . . . . . . . . . .  450.007 
Harrow, A. G. Dewey . . . . . . . . . . . . . . . . . . . . ... . . . . . . .  450.060 Saw guide. W. A. Campbell . . . . . . . . . . . . . . . . . . . . . . . . . .  4(9.844 
Harrow, C. S. Ruef . . . . . . . . . . . . . . . . . . . . . . . . . . . . . ... . . .  450.0&" Saw'guide and rounder. Weaver & 1.'homa . . . . . . . . .  44Y.!l84 
Harrow. disk. G. G. Crowley . . . . . . . . . . . . . . . . . . . . . . . . . 449.R71 Sawm il l do", W. H. Prouty . . . . . . . . . . . . . . . . . . . . . . . . .  450.005 
Barrow or cultivator. side. Thompson & Parker . .  449,835 I Scale attachment. J. A. Werner . . . . . . . . . . . . . . . . . . . . 44Q.9Sf) 
Harrow, rotary, I. E. Stump . . . . . . . . . . . . . . . . . . . . . . . . .  44!l.S:n Scale. cloth , A. J. Conen..... . . .. . .  . . . .  . . . .... ..... 450.O:U 
J l arvester. binder. Jones & Wedlake . . . . . . . . . . • . • . .  450.024 Screen. See Boltine: screen. 
Harvester. corn. B. Slusser . . . . . . . . . . . . . . . . . . . . . . . . .  44\!.009 Screw. wood. C. D. Rogers . . . . . . . . . . . . . . . . . . . . . . . . . . 44�.887 
Harvesters. swathing attachment for, W. H. Seamer. metal rooflnJl, I. Bales . . . . . . . . . . . . . . . . . . . . .  449.7' 5 

Sharpsteen . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .. . . . . . . .  449.�19 Search l i"ht. electriC, B. B. Ward . . . . . . . . . . . . . . . . . . 449.719 
Hat trimming machine, S. T. Newman . . . . . . • ••• . . . .  44�.911 Seeds, composition for treating, J. Johann. ' . . . . . .  44.!l.741 
Hay rack. J. C. SeUers . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  450.109 Sewage. apparatus for treating, A. F. Black . . . .. . .  4.W.094 
Hay tedder. E. U. & O. B. Reynolds . . . . . . . . . . . . . . . .  449,948 Sewin/: machine, E. Kobler . . . . . . . . . .. . . . . . . . . .. . . . . . 449.8 18 
Heater. See (fireplace heater. SewinJl machine. Illove. E. B. Rudolph . . . . . . . . • . . . .  4'9.006 
Heating by gas. apparatus for. W. b'oulis . . . . . . . . . . 449,757 SewIng machine sh uttle, W. H. },atbam . . .. . . . . . . . 449,882 
Hoisting machine. elect-rical, W. Baxter. Jr . . . . • . .  449.661 Sewing machines. leadinK .. in device for overedge, 
HOistinll machines, differential mechanism for, E. B. Rudolph . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  449.927 

G. F. Clemons . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  449,900 Shade bracket, window. L. Harnlsb . . . . . . . . . . . . . . . .  450,0'l0 
Holder. See Broom bolder. Copy bolder. Paper Shutter worker. G. Andreen . . . . . . . . . . . . . . . . . . . . . . . .  449,656 

bolder. Pillow sbam bolder. ReiD, bolder. Signal. See Railway signal. Train signal. 
Tidy bolder. Tool bolder. Signaling apparatus. W. S. G ilmore . . . . . . . . . . . . . . . .  449,674 

Hook. See Snap hook. Signalinlil apparatus, non .. interference electrical, 
Hops. apparatus for disintegratin2 spent, E. I A. Newman . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . • . . .  t49,690 

Davies . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .. . . . . .  450,0.19 Slate attachmect, M. Wyman . . . . . . . . . . . . . . . . . . . . . . .  400.092 
Hose coupling. F. W. Wright . . . . . . . . . . . . . . . . . . .. . . .  449,789 S licer, �rater, and beater, domestic, M. Jokn . . . . . .  449.9(11 
Bose coupli1l& tor street wasbers, G. W. 'fiQsley .. 449.838 Smoke cOQdllctor, J. a. JObil80Q . . . . . . . . . . . . . . . . . . . .  iOO.o:Ia 
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Soldermll l Ool. H. Beutelspacher . . . . . . . . . . . . . . . . . . . 450.W4 
Spark arrester, E. J. Hadlock . . . . . . . . . . . . . . . . . . . . . . . .  4f>O.0l2 
Speculum. J. E. Lee . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  44�,�41 
Speed governor, centrifu2al. J. W. BrowD . . • . • • . . . .  «�.729 
Speed rellulator, A. B. Mor.e . . . . . . . . . . . . . . . . . . . . . . .  449,688 
Spike, C. E. Seymour . .  . . . .  . . . . . .  . . . . . . . . . . . . . . . . . . .  449.705 
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Sprinlr. See Vehicle .pring. 
Slalr., metallic corner for, L. A. Howell . . . . . . . . . . . 450,102 
SLamp actuated by electro·mRllneLs. time, W. B. 

Martindale . • • • . • • . . . . • • • • . . . . . . .  0 • • •  0 • • • • • • • • • • •  449.759 
Stamp. hand prlntinll. R. H. Smith. . . . . . . . . .  . . . . . . .  44�,s;1l 
Stanchion for .hips, J. H. Bel l .  . . . . . . . . . . . . . . . . . . . . .  449.994 
Staple f ... Leninll machine. R. H. Little . . . . . . . . . . . .  44�.779 
Steam bOiler. VOllt &; Burns . . . . . .  : . . . . . . . . . . . . . . . . .  44�.922 
Steel , crucible for the manufacture of, G. Nimmo 44U,8W 
�teel. process of and apparatus for hardenmg 

hollow articles of. H. A. Bru.Uein . . . . . . . . . . .  449.998 
StockIng. R. M. Appleton . . . . . . . . . . . . . . . . . . . . . . . . . 44U,92f> 
Stool! or chairs, vertically-adjustable seat to, A. 

Naut.. . .  . . . . . .  . . .  . .  . . . . . .  . . . .  . .  . .  . .  . . . . . . . . . . . . .  44.4.689 
Stopper. See Bottle .topper. ����:: :i;. �e�3�t;!.rB: ·Older8h';;'; : : : : : : : : : : : : : : : : :  :1�:� 
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SU2ar, apparatus for l i:x:iviatiDJl. C. 8tell'en . . . . • . . . • �916 
Sugar from saccharIDe materials . appal'atus for 

extractinll. G. 1£. Patrick . . . . . . . . . . . . . . . . . . . . . .  449,147 
Supporter. 8�e Garment Hupporter. 
Switch. See Rntlway switch. 
Switch board, electrical, J. B. Lyon . . . . . . . .  0 • •  0 • • • •  449.685 
Syringes. piston for. A. Mol inari . . . . . . . • . . . . . • • • • • •  449.883 
Tack driving machine, M. G. Mains . . .  0 • • •  0 • • •  0 • • • 0 450,02'1 
Tanning. pence.s of and compo.ltlon for, C. B, 

Wanand . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 400.121 
Tea kettle. J. r •. Clark . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  449.89iJ 
Telellraphy, F. Ander.on . . . . . . . . . . . . . . . . . . . . . . . . . . .  44U.605 
Telellr .. phy. R. G. Brown . . . . . . . . . . . . . . . . . . . . . . . . . . . .  4.J9.897 
Telephony, multiple. W. W. Jllcques . . . . . . . . . . . . . .  449.679 
Thermal gQ,uae. tracklayer's, P. H. lI'ontaine . . • • • •  410,066 
ThrashinK machine cutter and feeder, J. Eagles" 

ton . . . .  . . . .  . .  . .  . .  . .  . .  . .  . .  . . .  . . .  . . . . . . . . . . . . . . . .. . . . .  400.098 
Thrasbinil mRchine feeding device, J. P. Monnett 450.084. 
TIdy holder. W. G. Browne . . . . . . . . . . . . . . . . . . . . . . . .  449.89> 
TIre for veh icle wheel •• A. W. Thomas (r) . . . . . . . . .  11.156 
Tuol holder. L. B. Nielsen . . . . . . . . . . . . . . . . . . . . . . . .. . .  450.031 
Tower and ma.t. F. L. Butler . . . . . . . . . . . . . . . . . . . . . . .  449.130 
'1'oy, E. P. Roberts . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . • . . 
Toy bank. registering'. Headley & Horton . . . . •. . . . .  

Toy deton .. tor. A .  L .  Seymour . . . . . . . . . . . . . . . . . . . . .  . 
Toy pistol, T. C. Murray . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  44�J., 
Toy swinJl, D. L. K eeler . . . . . . . . . . . . . . . . . . . . . . . . . . . .  449.938 
Track clearer and lubricator. T. J. K in� . . . . . . . •. . .  
Track. clearinJl and lubricating device, T. J. KinK. 
Train siJlnal . Finn & Garner . , . . . . .  . . . . . .  . . . . . . . . . . 
Transom l ifter. O. l,und. . . . . .  . . . . . . . . . . . . . . . . • . . . .  
Trap. See A n imal trap. 
Tricycle. J. Carter. . . . . . . . . . . . . .  . . . . . . . . . . . . . .  . . .  . . .  450.001 
Trnss. J. A. Rector . . . . . . . . . . .  . .  . .  . .  . .  . .  . . . . .  . . . . 44!1.8;6 
Tubs, mould for cement wash. J. Moore . . . . . . . . .. . .  ·U9.d84 
TOll clip. bame. G. D. Stulken . . . . . . . . . . . . . . . . . . .  449.114 
Tug. thil l .  J. S. H urley . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 449,006 
Twines, etc., machine for the manufacture of. W. 

H. A vi . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 449.9'Jl 
Type mould, .\I ltchell &; Milne . . . . . . . . . . . . . . . . . . . . .  450.(18;; 
Typewritinl< machine. T. Ol iver . . . . . . . . . . . . . . . . . . . 450.107 
Typewrit inJl" machmes, electrical, H:' F. Youngs . . . 449.a'.!J 
Ty�ewritinu machines. type cieaninll bl'ush for. 

'N. Van �' Ieet . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  4f>O.126 
Umbrella. T. J. Thorp . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 4.J9.116 
Valve and connection of wash basins and the l ike. 

wa.te and water pi pe. J .  R. Whitinll . . . . . . . . . . .  449.989 
Valve cOlltro l l er. electric. G. E. Turner . . . . . . . . . . . . 4",U,889 
Valve mechanism for carbonic acid Jeas genera" 

tors, F. J. Johnt!ton . . . .  , . . . . . . . . . . . . . . . . . . . . . . .  . 
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Vehicle • •  pri nll. H. W. Pell . . . . . . . . . . . . . . . . . . . . . . . . .  . 
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Vending mach ino, A .  W .  Roovers . . . . . . . . . . . . . . . . .  . 
Veterinary 8ura-ical instrnment. J .  W. Mullen . . . .  . 
Vise, C. Wies . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  . ;::g� �r���,
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WaIstband, F. Spit z . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 
Wall paper, sales rack for. W. H. Kastman . . . .  . . 
Walls or cei l ings. device for securiJlIl fixtures to, 
Warli�!::�l.

e
(;: ·I·I·:Sm·li·b :  : : : :  : : : :  : : : .  : : : :  : : :  : : : : : .  : : :  �'1l;�� 

Wa.h boiler. C. H. Fitzllerald . . . . . . . . . . . . . . . . . . . . . . .  450.OM 
Washer. See Dish washer. ;::gl�: ::g�:�:: �: ti. �����nt.�?� : : : : : : : . :  : ' .. : � :  :!§:= 
Washinll mlLchlne. K. F. Polk . . . . . . . . . . . . . . . . . . . . . . 4j�.700 
Wa.hing machine. Tacket & R .. ddas . . . . . . . . . . . . . . . 44U,8S·\ 
Wa.blnll preparation. R. �'. Halleck . . . . . . . . . . . . . . . .  449.879 
Watch bow fa.tener. C. F. Morri l l . . . . . . . . . . . . . . . . .  44U,685 
Watch, .toP. L. E. Piguet . . . . . . . .  . . . . . . . . . . . . . . . . . . . 449,915 
Water closet tanks, operatin..c valve in. W. H. 

W .. rd . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 449.170 
Water closet tanks, water supply apparatus for. 
wale'r�I�I,.Ief!'alve: ·w: ·ii: ·w;'rd : : : · : : : : : : : : . : : : : : : :  11�:� 
Water closets. water supplying- apparatus for, W. 

H. Ward . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  . 
Water elevator. automatic. H. R. "�stes . . . . . . . . . . .  . 
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Well. tubullLr. Cameron &; Cbapman . . . . . . . . . . . . . .  . .  
Wheel. See Car wheel. 
Wick raiser. B. P. Luce . . . . . . . . . . . . . . . . . . . . . . . . . . . .  4f>O.100 
Windmill, H .  Noone . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  449.744 
;:�e�O:�h��:· f�:
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&; IIale . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  450,(122 
Wire stretcher, Springer & Jackson . . . . . . . . . . . . . . . .  44U.8(B 
Wood pohshing machine, J . E. Carpenter . . . . • • . • .  449,666 
Wood poltshinll machine. J. 1.1. Perry . . . . . . . . . . . . . 44U,69i 
Wrench. See M.onkey wrench. 
;�:���: X: �: ����[.;r: : : : · : : : : : : : : : : : : : : : : : : : : : : : : :  �§:� 
Wringer. See Clothe. wringer. 

DESIGNS. 
Advertising card. W. H. Spahr . . . . . . . . . . . . . . . . . . . . . . . l!O.66.� 
Carpet button or fa.tener • •  tair. D. Walker . . . . . . . . .  20.681 
CraCker. etc •• E. C. Pearson . . . . . . . , . . . .  " . . . . . . . . . . .  20.6ti2 

rl:.::,����p'l!�u
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Spoon, A. J. Dempsey . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 20.6611 �R���b��i: �iJ!;·d.ot�����eii: if::::::::: :::::::.: : :  �:� ;:r:�I'i!�·���g�� �;.;': ir.YE��aiierson·::::. :: : : : :  �;� 
TRADE MARKS. 

Alcohol. wood. J. A. &; W. Bird &; Co . . . . . . . . . . . . . . .  19.278 
Beer, Bavarian Brewing Co . . • . . . . . . . . . . . . . . . . . . . • . . . .  19,006 Beer. O. S. Neale . . . . .  . . . . . . . . .  . . . . . . . . . . . . . . . . . .  . . . lU.:110 
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e
�e�ieG&

u
�:c�nsD

O
�::::::::::: ::: :.- : : : .' ::: : : : :  ��:�� 

Candy tablets. T. Candy . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 19,:!!la 
Chain •• vest. D. C. Percival &; Co . . . . . . . . . . . . . . . . . . .  1�.283 g::�:: �: 1r;:��zY& ���.��.' : : : : : : :  .. : : : :  : : : : : : ::::: : : : :  }3:�� 
C\j{ars, V. Busti l lo &; Brother . . . . . . . . . . . . . . m.275 to 19.271 
Cigars. J. Suarez y (,Jon ... lez . . . . . . . . . . . . . . . . . . . .  19.285. 19.286 
Cillar •• Gromme. & Ul l rich . . . . . . . . . . . . . . . . . . . . . . . . . . .  19,279 
Cigars. J. Yb""eta . .  . . . . . . . . . . . . .  . .  . . . . . . . . . . 1�,28; to }'Q,289 
Cigars, ciasrettes. and mll,nufact.ured tl)bacco. J.  

G ener. . .  . . . . . . . . . . .  . . . . . .  . . . . . . . . . .  . . . . . . . . . . . . . 19,280 
Diamond., imitation, D. C. Percival &; Co . . . . . . . . . . .  1�.2!!4 
Game •• F. A. KInney . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  19.282 
�y.
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COmpany '  of 19,292 Georllia . . . . . . . . . . . . . . . . . . .  . .  . . . . . . . . . . . . . . . . . . . . .  19,297 
Orllans. Hamilton Orll.n COlnany . . . . . . . . . . . . . . . . . . . . 19,281 
Paper bal{ •• W. A. Chipman . . . . . . . . . . . . . . . . . . . . . . . 19.295 
Paper making material ••  Liverpool Marine !ltore 

Co. . . .  . .  . . . . .  . . . . . . . . . . . . . . . . . . . . . . . .  . .  . . . . . .  19.308. 19,309 
Remedy for diseases of the stomacb. bowels. liver, 

ank kidneys. M. E. Welch . . . . . . . . . . . . . . . . . . . . . . .  19.294 
Steel plate •• Bessemer. E. Davie. &; Son . . . . . . . . .  _ . .  19.� 
Thread • •  pool. J. Cbadwlck &; Bro . . . . . . . . . . . . .  19.290, 19.291 
Tin, t.erne. and black plates and taa-ger., and Can-

ada plate •• Gwendraeth Tin Plate Company, 
19,299 to 19,302 

TIn. terne • •  inc. and black plates. Redbrook Tin-
plate Company . . . . . . . . . . . . . . . . . . . . . . . . . . . 19,303 to 19,305 

.... Printed copy Of the speCIfication and drawinll of 
""y patent in the foregoing list or any patent. In print 
la8ued since 1863, will be furnl.hed from this office for 25 
cents. In ordering please state the name and number of 
the patent deslfed, and remit to Mnnn &; Co •• 361 Broad· 
way, New York. 

Canadian Patents may now be obtained by the 
Inventors for any of the inventions named· in the fore-� I
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full Instructions address Munn &; Co .. 361 Broadway. flew York. Other forelp ll&tente ma), aJao be obtained. 

Jcitutifi c !mtricau. 
Inside Pall'" .... "h iD."rUon • • •  " � cents a Ilae. 
Back Palle. linch i n scnion • • •  81 . 00 n line. 
The above are char�e. per ""ate l ine-abont eight 

words per l ine. This notice shows the width of the l ine. 
and - i s  set in agate type. En�ravinltCs may head adver
tisements at the same rate per �at.e line. by measure .. 
ment, as the letter press. Advertisements must be 
received at publ ication office as early as 'llhursday mora
tng to appear in next issue. 

U SE A DAMANT WALL PLASTER 
It i. Hard. Denae, and .... d. 

hesive. Does not check 01' crack. , It is impervious to wind. water, . ��� �i���� ��
r
�L';i b!

t 
:;�Yre!�\�  

a n y  kind of weather. I t  i s  i n  jlen .. 
eraJ U8e. I.licenses granted for the 
mix ing-,using, and sel J iml'. 

. Address ADAM ANT MFG .  CO. 
3 0 9  E. C '; e u esee �t.,  ��::��====� ____________ �s_y_r_U_c_u_8e._�. __ Y_. 

ICE-HO USE AND COLD ROOM. -BY R 
G. Hatfield. With direction. for construction. Four 
engravings. Contained In SCIENTIFIC AMERICAN SUP. 
I'I.EMENT. li9. Price �O cents. To be had. at this office 
and of all newsdealer .. 

Screw Cutting Autoruatic Cro •• 
Feed, etc. 

Scroll Saws. H Catalogue Circular Free �aw •• L.thes E of all ouJ' Morti.era. Machinel'J'. 
Mfg. Co .. 695 Water St . • Seneca Fal ls.  N. y. 

The Sebastian·May Co. 
Improved Screw Cutting 

�:���LATHES 
!';:p ��

e
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D
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Outfit.s. Lathes on trial. Cata
IOllnes mailed on applicat ion. 
16li to 167 H h :h l an d  Ave., 

8ID N E Y. O H I O .  ---------------------
ADVERTISiNG SPECIALTIES ! �:';,'i.'f�::r� �n

h��� 
manufactured on royalty, inventions of novelty or util
ity tbat can be used for advertisinl!. Correspondence 
invited. The Tuscarora Advertising Co., Coshocton, O. 

CATALO G U E S  FR E E  TO ANY AD D R E S S  I!J:::J.. ® . IUIIIIID p.,f','fS Ofc,'-S Y�1fG5o"'O�'l l � 
. "' . :. Ii! I 

ROCK D R I LLS 
AIR COMPRESSORS ,  

M I N I N G  A N D  QUAR RYI N G  MACHIN ERY, 

Ingersoll-Sergeant Dri ll Co. 
No. 1 0  PARK P L A C E .  I'iEW YORK. 

Send for Complete Priced Catalogue. 
,;;:::;;;;;;:::;;:::::::;;;;,.",,;;,;;;;;; 

INJ;,��;r!:!:.;: re':;��l�!j,�y 'l(P;�;'e�[��
I
':t�:l1I�'::� 

All kinds first .. class lathe, plHner. and bench work. Par-
ti;�':��::�S���yt�0������ti�:����.fil&I450�)i:k��: �J.l� 

Fine Taps, Dies, Reamers, Etc. 
'� ;£;n;I"ITf\JMl}- "i,,,t�� 

<C7"-,,,", - \/ I >/,  

Boftlt�I:r!�li:'':!��Vo':elf!JWI';,:'At;.��n�:,a�:�ch. 
ing Presses, Tire Benders, Tire UpseUert!. and oth .. 

er I.4H.bor Saving Tooll'{. Send for Price 1.4i st. 
WI LEY & R U SSELL M FG .  CO. , Greenfield ,  Mass. 

New York Office. 126 Liberty Street.. 

TO BUS INESS MEN 
The value of the SClENT'FIC AMERICAN as an adver

tising medium Cannot be overestimated. Its circulation 
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ries. and is read in all the prinCipal l ihra.ries and readinll 
roomB of the world. A business man wants somet.hing 
more than to see his advertisement in a printed news .. 
paper. He want. circulation. Thi. he has when he 
advertises In the SCIENTIFIC AMERICAN. And do not 
let the advertising �ent inflnence you to substitute 
some other paper for the SCIENTIFIC AMERICAN, when 
lelectin� a list of publications in wOlca you decide It is 
tor your interest to advertise. This is frequently done, 
for the reason taat tae 81lent flets a larger eommisBion 
f'rom the papers h8vin� a. smll.L1 circuI-ation taan is allow
ed on the SCIENTIFIC AHERU'AN. For rates .ee top of flrot. column of this p8jle. or ad· 
dress MilliN &; CO • •  Pabll.h" .... aCil B ... aol1"al'. New York. 

LIST OF BOOKS ON 

ELECTRICITY 
.... lte rnale Current Transformer i n  Th eory and 

P rllctice. Vol. I. The Induction of ElectriC Current ••  :r' l�y:n!;��: iA��t
�r.�r�. 

a
£�n'd�!'. ����� .1.��.$3.CIl 

'I'h is book treats both practically and theoreticall y  
the .ubject of Electric Current Induction and the Alter. 
nating Current 'I'ransforruer. 

.... rithmetic of Elecu·ic\ ty.  Bv T. O'Conor Sloane. 
A.M . • E.M • •  Ph.D. 'l'his work /lives Electric Calculation. 
in such a simple manner that it can be used by any one 
havin� a knowledRe of Arithmetic. It treats of calcula
tions for Wiring. resistance in general, arrangement of 
�
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solutely indispensable to the practical electriCian, as 
well us to the amateur. Fully lUu.trated. 1891 . . . . 8 1 . 0 0  

A ,·t o f  El ecU'o l y t i c  Sep R " a l l o n  of MetalM. By 
G. Gore. Theoreticu l and practicu.l. }"ully illustrated. 8vo. cloth. London. 1890 . . . . . . . . . . . . . . . . . . . . . . . . . . . . . $ :I . li O  

D v n alno .  Row to make a Dynamo. A Practical 
Treat ise for Amateurs. Containing Qumerous illustra
tions. and detailed instructions for constructing a smal l Yn���? tOt,;g3�:;� 

t
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t
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Elecl1'ic Ba tterie.. Elementary Treatl.e on. l<'rom 
the Ifrench of A lfred Nlaudet. translated hy L. M. };'ish. 
back. Fifth edition. N. Y • • 1888 . . . . . . . . . . . . . . . . . . . $I&.ilO 

Electric I.ill'hting. The Elements of Electric Light. 
ing. includ ing Electric Generation, Measurement. Stor-
:��h���P!�Yli��I��r� or�t���l i���r�����" ,A·�oiK�.;r�; 
Electricity a Mode of Molecular Motion ; Alternate Cur .. 
rent Dynamos i Direct Current Dynamos i Electric Terms 
f�!�3�����
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Distribution, etc. ��ourth edition. 200 pages. 1()4, i l lus .. 
tration.. 1689. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  . .  . . . . . .  $ l . il O  

'I'his is I t  very complete work. and should be in the 
hands of all wbo have to do with electric lighting app ... 
ratus of any kind whatever. 

E l ectricity , The Science of the Nineteenth Century. 
A .ketch for General Reader.. By E. M. Caillard. IIlus· 
trated. 1891. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 83.00 

Electl'icity. In Theory and Practice; or. the Elements 
of Electrical Enllineerinll. By Lieut. Bradley A. FI.ke. 
U. S. N. 258 pages. and mauv illu.trations. 1888 . . . .  81&. 0 0  

Elecl1'ici ty. 'l'he A B C  of. An elementary manual 
giving in simple language a general outl ine of the sci .. 
ence. 11»1 pages, with 36 i I l u.trations. Wm. H. Meadow. 
croft. 12mo. cloth. 1889. . . . . . . . . . . . . . . . . . . . . .  . . . . . . .  . li O 

'Electri c i t v  in our Homes lIDd Workshops. A practl
cnl 'l'relltise on Auxi l iary Electrical Apparatus. With 
t��J36��i��.s.t.������.� 

.. .  �.����:. ��'. ������' . .  ��$11?A�' 
Electrlcal ln.rument Makinll for .... matenr •• By 

S. R. Bottone. A practical hand·book. Cloth. 175 palle •• 
59 i l lustration.. . . . . . . . . . . . . . .  . . . . . . . . . . . . . . . . . . . . . . . . . .  . ol O  

Electrical R u l e ll  A n d  Tnblell. A pocketbook of 
Electrical Rules and Tables for the use of ElectrlchtDS 
and Engineers. Revised and enlarged. 498 pages. 32mo, 
Roan. Sixtb edition. 1689 . . . . . . . . . . . . . . . . . . . . . . . . . . $ 2 . ol O  

Electl'lcl ty a n d  Magnetism. Elementary Lessons 
In Electricity and Mallnetism . By Sylvanu. P. Thomp-
son. 111 il lustration. and 442 pa/le •.  l889 . . . . . . . . . . $ 1 .�6 

w��3�t.f!���.���ttg��'!�::· B� �;\���'i{ci'J.���i"���� 
ElectriCian of the International Electrical Exhibition . 
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WOrdt term, or phrase. and a brief stutement of the sci
ence Involved in the defimtion, nnd to insert when possi .. 
ble, 8 cut of the apparatus described or employed in 
connection w ith the wOl'd, term, or phrase defined. 

Elecr rll'al En(rineerlng. By W. SlInllo and A. 
Brooker. A PractIcal Book for E lectric Lia-ht Artisans 
and Students. 'I'his is a Comprehensive 'I'reatise on the 
more Important Modem Application. of Electricity. 
890 pages. 300 l l Iu.tration . . . . . . . . . . . . . . . . . . . . . . . . . . .  8 3 . ol O  

Electro.Molu,·", How M a d e  And H ow U .. ed. B y  
S. R. Bottone. A lIu ndhook for Amateurs and Practical 
Men. I l lust rated. 'I'his book was originally prepared 
chiefly as letters. in reply to queries addressed to the 
Author on the construction of electro-motors. on their �2�� So�g�tlCl�i���n,�s&,. ?� . ����� . .  ��?� .?� .�? ���O 
E��f�I��i-;Do?8�1��0�ivet 6���::"k�����
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Metal. and Alloys. with description. of Voltaic Batterie •• 
Magneto and Dynamo Electric Machines. 'l'hennoplles. 
and of the Materials and Processes used in every depart-
r.!��;.

of
��

e
f.�a

a
n
n
d��

e
W���� c:�r�:��

n .. ll:�t��:::l:t 
lurgy." " The A rt of Soap Making," etc .. etc. With 
numerous i J lustrations. 'I'hird enition. Revised. cor .. 
rected. and elllarlled. London, 1889 . . . . . . . . . . . . . . . .  8 3 . ol O  
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Construction nnd Operation of Dynam08, Motors. Lamps, 
Indicators, and Measurinll Instruments, also It }4'u l l  Ex .. 
planation of the E lectrical Terms used in the work. I I
i t  • •  trated by nearly 100 Engravings. In 1 Volume. 12m". 
251) page •• PrlCe . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . $ I . ;1 0  

E l t'ctril' B e l l s  and .... 1 1  A bout Them. By S. R. 
Bottone. A Practical Book for Practical Men. With 
more then 100 Il lustrations. 12mo, cloth. Price reduced 
to . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  . . . . . . . . . . . . . . . . . . . . .  . ;1 0 

Elec ll'ic Li.rht Inol .n l l u Uons Bnd the M anRIl'" 
ment of Accnmuluto,·.. A Practical Handbook by 
SiR' David Salornons, Burt .• M. A • •  A ssoc. Inst. e. E., 
member of Council of the Society of 'l'elegraph Engi .. 
neers and Electricians, Dlember of the American Insti
tute of Electrical EnRineers. Fifth edition, revised 
and enlal'lled. With 99 i l lustrations. 348 pages. 12m". 
cloth . . .  . . . . .  . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  . . . . . . . . . .  8 1 . ol O  

Expe riln e n t a l  Sci e n ce. By Geo. M. Hopkins. 
Natural PhiiosoVhy wi thout a 'I'eacher Simplified. In .. 
���r��:g8s
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which mlLY be Made at Home. Amonll Subject. treated 
are Electricity in all its Branches, :Magnetism, Heat, 
J.4iJ!ht, Photography, Microl!lcoPY, Optical IlJusions, Me .. 
"Chanica, etc. A world of Valuable Information. A �:��; �I�d 

R
�fJ:m71o t,!::g���r;::�;iy � ft��f .. ��s:���r!�� 

iugs. Elel{ant ly bound in cloth . . . . . . . . . . . . . . . . . . . .  84.00 

tr!ll��:':n".m��IJ:'�;I}I��s'!��"?.:\;lr:���. Wg;: 
at Pru�sian Artil lery, and author of '" Dynamo TenderH' 
Handbook." "Bell Hangers' Handbook." 1689 . . . . . $ 1 . 0 0  

I .ecturell o n  the E l ectro . !U allnet. By Silvanu. 
P. Thompson. Authorized American Edition. Ju.t 
Publi.hed. Cloth . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  81 .00 

Practi cal Electric Bell Fltl lng. A Treatl.e on 
the Flttlnll'Up and Maintenance of Electric Bells�nd 
all the nece.sary apparatu.. By F. C. Allsop. w ith 
nearly 150 illu.tratlons. 1889 . . . . . . . . . . . . . . . . . . . . . . . .  $l .l&li 

Pt'actical Electl'lcity. A Laboratory and Lecture 
Course for �'Irst Year Studeuts of Electrical En"lneering 
basen on the Practicul Definitions of the Electrical Units. 
By W. E. Ayrton. F.R.S. Nearly 500 page •• and 180 i llus-
trations. Third edihon. 1888 . . . . . . . . . . . . . . . . . . . . . . .  SIl. ol O  

Practical E l e cfl';cal N o t e o  a n d  Deftn ltions. ;;!�� tR; w.
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edition. revised and enlarged. 286 _e •• with illustra.-
tion •• 32mo. roan . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 8 1 . '1 6 

Practical El ectrll'II.-A Universal Hand·book on 
every .. day electrical matters, including conneotions, 
alarms. batteries, belJs, carbons. induction, intensity and �:�Ss\�ri:. ���o�b���s� .. e�e

g:��, 
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phones, storage and telephones. :ietng the Electrical 
f3d"��:es':

f
l��:�?��g.

d l���� •• ?� . . �.������� .�
ei

�t;� 

B:��e���tt�es���� Jl�i';}��
c
re;�:t:.':.�e·enV,i;.g�

o
' Ci.� 

lIlustration.. '190 PRlle.. 1890 . . . . . . . . . . . . . . . . . . . . . . .  86.00 
The �;I ecrrical Engineer'a Pocket Book. Mod. 

���y!:�h!�r�J:d.i.��: .��� .�.���: . �:.�:�: �e
l"?�� 

The Telephone. By Wm. H. Preece and Juliu. 
=��'. ��:�: .�. ������':':'. � ��I.����t.I���, .��.� .�il;:lt 

Voltaic A ccn m u lntol'. The Voltaic Accumulator. 
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Pi'" A ny of the above books promptly sent by mail. 
po.tpald, pn receipt of the price. by 

DtEUl.'\Tl.'\T � 00., 
P u bl ishers of the " Scientific American." 

36 1 B roadway, New York. 
pr-·Send. ffYl' <YIIn' New tm<I CompIete Catalogue of Books, 

_t tree to MliII ad.<ITe88. 

[APRIL 1 8, 1 89 I .  

ELECTRICAL ! 
Just out. Finely t1l l i �hed and Effective Desk Fan 

Motor. Continuous High Speed with Primary Battery. 
Motor and Battery. $ 10.00. lJiscount to Dealers. 
NOVEL'l'Y ELECTRIC C9 •• 54 North 4th St .• Ph.la .. Pa. 

UGHTNING WELL -SINKING 
MACH INERY MANUFaCTURERS. Hyrdaulic, Jetting, Revolving, Artealaa. Diamond Pros�cting Tools, Engines, BoUers, 

Wind M�!�ra�:�:S� ��t:rseJ::��:n&:t!;:� 
nation quality waterj mailed,25c. 
The Ailleriean Well Worb, 

A.urora, III • 

I ll .. 13 S. Canal 
St., Cbl.ago, llL 

l Dallaa, T .... 

OIL WELL SU PPLY CO. Ltd. �91 &; 9� 'VA ·  ... EK S· ... K E ET, 
P I Usbn r gh .  ["a., 

M anufacturers of everything- needed for 
.A. �'Z"� 8 :J: .A _ �ELLa 
for ei t her Gas. Oil, \Vater. or M ineral 

Tests. Boilers. Engines, Pipe, 
Cordage. Bri l l  ing- Tools, etc. 
I l lustrated Co.! a logue. price 
lists a

�� 
d
r
i
;g����i� 

sheets :r1;I!lQI;;:tI!iOf 
A HYDRAULIC OR J J<.:T· PROPELLED 
Steam Lifeboat.-De.cription of a naval lifeboat pro· 
pelled by a jet of water. with full details and account of 
the main featuref:1 of construction and of the trialt;. made 
(If it for maneuvel'lng power. With 4 i l lustJ'at ions. Con .. 
taWed in SCIEXT IFIC Al\U: R I C A ]'.;  t-o l · PIJL I<.:MKl\'T, No. 
,. 70. Price 10 cent.. To be hud at this office and from 
all newsdealers. 

ARTESIAN 
Wells. Oil and Gas Well •• drilled rl �l�:�� �:!fso

d
�:��:: r:1.���S: c�:�:�n:m���� 

able Hol'8e Power and Mounted 
Steam Drilling Machines tor 100 to 
600 tt. Send 6cents tor illustrated 
catalogue. P i e l'ce A l ' lC8io.u 
and O i l  W e l l  8 u pp l y  Co •• 
80 Beaver Street. New York. 

ST EREOTYPIN G ;  T H E  PLASTER AN D 
Paper Procet'ses.-CompoHition and preparation of the 
mould, the best al loys of metal and proper degl'ee of 
�::�j.i��\���fgb��g ��������p���tCI�t�in

e
:;Ol1:iW��(�� 

tions. A paper of g-reat i ll tere�t to every pri n ter. By 
Thoma. Holas, �' .('.S .. �"I.C. SrIENTIFIC A MERICAN 
SUPPLEMENTS. 7 7 3  and 7 7 4 .  10 cents each. 

��,����.�,��:.�,�
a
''l!��!;IW''V. Oakland. Cal. 

o L.A.::ra:a;;.· & 
Ventilating and Drying 

F A N S. 
J.ight Uunnin/l. A d j u s t ab l e  

Blades. Self-Oi l ing Bearin.rs. 
Al.o it��'I:e� ����°ft�rl:���'WOOI 

and Yarn Washing and 
))yeln/l Machines. 

GEO. P. C L A RK. Mannf. 
Box L. \Vind.or Lock •• Ct. 

A I R B R U S H g�I�1l '::e".i�IY 
award by �"rl:Lnkl in Institute 
a le�itimate Art Tool. Invalu. 
able to crayon and water color por .. 
trait artists and draughtsmen. Saves 
time, gives finest technical effects. 
AIR BRUSH MFG. CO •• 67 Na •• au St . •  Rockt"rd. 1 1 1 .  

CUSH MAN  C H U C KS Complete line for all me. shown in new 
I l l ustrated catalogue. tree to all. 

C usll lnlln (.1 h U l"k eo. ,  H al·t fol'd, Con n.  

iFl�-;M-�MPLETE STEAM)?tJ1fpuT!"'\ l 
�-= lLi ONlY SE.vEN Dn�ARS .�.' �. __ --L y>-L. \ [�,, 1  
D E M A N D  T H I � P U M P // �! I OF Y O U R .\ . /  O R  W R I T E.  DEAL E.5 _ : : / · TO U S  FOR PR \ CE.S � i 

- VAN D U Z E N - S  PATEN T 0 

; VAN D U Z E N  a. TI FT."II' 
S O L E.  M A K  E R :;  UNC I N NAT I , O� 1 

THE DAIMLER MOTOR 
'I' H E  DA I M L E R  MOTOR CO. I. prepared to furni.h 1. 1&.  and 4. H OI·.e Power 

GA 8 or PETRO I.EUM MOTORS 
for all Indnstrial Purposes. FlIny illmtruted catalogue 
and price list on application. Motor. in operation at 
Work •• Steinway. Long Island City. 
Omce. 1 1 1  East 1 4th 811·eet.  New York City. 

GATES ROCK & O R E  BR EAKER 
Capacity u p  t o  200 tons per hour. 

Has produced more ballast. road 
. metal . and broken more ore than 
all other Breakers combined. 

Builders of High Gr .. de Mining 
Machinery. 

Send for l'atlLlogues. 
CATES I R O N  W O R KS, 

olO C 80. ( : l i n ton St.,  t :hicago 
215 Franklin St .. Bo.ton, Mass. 

S3 PRINTING PRESS. �Hl�f:sa��; 
logue for two stamps. K e l sey & Co., Meriden, Conn. 

TH E  P E N N A .  D I A M O N D D R I LL & MFG.  CO. 
B l ltD S IIORO, P ..... . Builders of IIi�h Cia •• 
Steam Engines. Diamond Dri l l ing and General 
Machinery. Flour MI11 Rol l. Ground and Grooved. 

© 1891 SCIENTIFIC AMERICAN, INC.



Pounded Ly ]1athflv Care·lI, 1785. 

H E N R Y  CA R E Y  B A I R D  II. CO. 
Industrial Publishers, Booksellers, and Importers, 

81 (I Wn l n u t  St •• I'hiladelphta, Pa • •  U. S. A .  
urOUl' new a n d  Revised Catalogue o f  Practical and 

Scientific Books. 86 palles, 8vo, a o d  our other Catalogues 
and C i r c ulars, the whole covering every branch of Sci
ence applied to the A rts. sent free and free of post8.g'e 
to any one i n  any part of the world wh o  will furnish his 
address. 

� Send a postal card to 
the publishers for 

NEW ILLUSTRATED 
SCIENT I F I C  CATALOGUE 

mailed free to any address. 
J. B. LIPPINCOTT COMPANY, 

7 1  5-7 1 7 Market Street, Philadel
phia. 

ARCHITECTURAL BOOKS. 
Usefu l ,  Beautifu l ,  and Cheap,  

To any person about t o  erect a dwel ling house or sta-
ble, either in the country or city. or any builder wishing 
to examine the l atest and best plans f.or a churc b ,  school 
bouse. club b ouse, or any other public building of higb 
or low cost, should procure a complete set of the ARCHI
TECTS' AND BUILDERS' EDITIO" of tbp. SCIE"TIFIO 
AMl�HICA X. 

The information these volumes contain renders the 
work almost indispensable to the architect and bui l der, 
and to perso n s  about to build for themselves they will 
find the work suggesti ve and most useful. They �ontain 
color�d plates of the elevation, plan, and detail draw
ings of ulmost every C l ass of building, with specifica
tion a.l1d avproximate cost. 

Nine bound vol u mes are now ready and may be ob
tained, by mail, direct from the publishers or from any 
newsdealer. Price, 'Z.OO a volUme. Stltch pd in paper 
covers. Subscription price, per annum, $2.50. Address 
and remit to 

MUNN & CO.,  Pllulisllers, 
3 6 1  llroadway, New York. 

WORKING LOCOMOTIV ES WIT H 

�i����fg} f::����;����t: �r�:��'h:r,� ����:i�t��� 
in the use of pet roleum rE"fnse as fuel on an unprece
d ented scale upon the Grazi & Tsaritsin Rail way, South
east Russia. With 52 i : ]ustrations. Contained in 8C1 .. 
E X 'l' I FIC A::\n�RICA x SUPPLE:\I E ;.o T. Nos. 1 6 9  and 
.",... P rIce ten cents each. To be had at this otllce and 
from all newsdealers. 

Barnes' Foot- Power Machi nery 
Complete outtlts for A ctual Worksnop 
Business. A customer says : U Considw 
ering its capacity and the accuracy of 
your No. 4 Lathe. [ do not see how it 
can be produced at such low cost. 1'he 
velocipede footwpower is simply ele
gant. I can turn steadily for a whole 
day. and at night feel as little tired 
as if  I had been walking around." 
Descri ptive Price List  Free. 

W. F. & JOHN B A R N K S  CO., 
1999 RUBY S1' . .  ROCkford. III. 

NEW YORK TRA D E  S C H OOLS . -DK 
scription of the N e w  York Trade Schools which were 
�:;��H����o

n���K:����� ��hta�� f��S�:,�g�,{ri�!atf� 
\$��J!,�W�:��:t'�rni� SC�h\�'��d \� ifc���\;,;����nr�trl�:� 
CA N SU P I ' J.EM 'O'T,  No. ' � 1 . Price 10 cents. To be 
hud at this office and from all n ewsdealers. 

,-� otiR.MAGtC LAN'rE�M� 
. 4p ._-

,-2 W ilff . OIL I �MPS HfW[ NO EQ.IJAL 
" .. ...• ' j lf,' , 'VIEWS or All  SUBJHT[ I' .,,,1 , ,  __ ' _ . 

" cO," ill : I �I �, tAS T E R N  P R I C E S  G U A �AHTEED , l �",�,j : "  , L .  Ni'ANA'S'S E �-:- -=- 88 MAD ISON s'CH ICAGO I II 

PAT E N TS ! 
M ESS RS. MUNN & CO., in connection witb the publi

cation of the SCI ENTIFIC A M E RICA =" ,  continue to ex .. 
amine i m provements, and to act as SoliCitors of Pateuts 
for inventors. 

In this line of business they have had Jnrtywone years' 
experience. and now have tl1uq lw leli fncilitus for the 
preparation of Patent Drawinl!s, 8pecitlcations, and the 
prosec lJtion of A ppl icatic,ns tor Patent.� in t h e  United 
8tates. Canada. and lI'oreiJln Countries. Messrs. :\1 unn & 
Co. also attend to the preparation of Caveats. Copyrillhts 
for Books, Labels, Reissues, Assuwments. and Reports 
on Infrin/!ements of  Patents. All business intrusted to 
them is done with special care and pl'om ptness, on very 
reasonable terms. 

A pam phlet sent free of charlle, on applicatwn, con
tainillJl ful l information 'about Patents and how to prow 
cure them ; directions concern ing Labels, Copyrights, 
Desi�ns. Patents, A p peals. Reissues Infrin gements. As
aiJznments. Rejected Cases. Hints on the Sale of Pa· 
tents, etc. 

We also send, free of charge. a Synopsis of Foreign Pao. 
tellt Laws. showing the cost and method of &ecnriDg 
patents in all the prinCi pal countries of the world. 

M U N N & C O . ,  Solic i tor8 o t· Palents, 
361 Broadway. New York. 

BR A NCH O �'FlCES.-No. 622 and 6'24 F Street, Pa
etH .. Bulldinl<, near 7th. Street. Wash.inl<ton. D, C. 

� cttutifi c jtuttitau. 
" 

-�_ -C���� PcERFORATED �ETALS1'M I NING SCREENS, 
--" ((: ./ "J\�' e-� " , e OALAN.  O R E  S EP.A;RATORS,  REVOLVING A.' SHAKING SCREENS '"" (::�I ,... . ':, J IGS &STAMP BATTERIES fO; All " " ' ", M ILLl NC � M IN!NC MA(HINERY�'" " �,, 

� \ '��'l'.� �HARRINCTON & KfNG PERFO RATING € '.CH ICAGO: 
N E W  YO R K  OFlt'ICE, 284 PEAUL � l' H lo; ";T 

-" .  -� -- - ------
ELECTRO MOTOR. SIMPLE. HOW TO I PIIO T O G RAPIIY t make. BY,G, M. Hopklns.-Descrll't1on of a small el.ectro -
motor devl!Oed and cl)nstructefl wltb a view to assIstmg Our l�atest Novelties for the Amateur are 
:�::���:e

t�;n:k�u�r��ioJe��i;3 E(
i�t

a
be

b�n���, �i�a ' K N A C K CA MEltA �, , 
which would have sutllcient power to operate a foot lUA !!!t :OT CA M E RA !!!. 
lathe or a n y  machinf' requiring not over one man power. 'l'ltIA D  CAMERAS. 
W ith 11 figurelS. Contained in �CU:NTIF I C  AME lttCAN Waterbury Detective Cnmeras, 
S�PPL lI: l\I KNT. No. 64 1 .  Price 10 cents. To be had at Irvin"" Vie\v (:nnlel'BS, and thIS ottice and from al l  ne'F.sdealers. Itl a"Rzi li e ( :nmel'Rs for FIlius. 

The Dl08t Sueceuful Labrleator for Looae Pulleys III Ulle. 
U Z E N · S  PAT E N T  
P U L L E Y  O I L E R  

,.",mIn.nded ��u�boge whOp�i�:: 

machin· 
No. 56," 

FOR RENT 

THE SCOVI LL & A D A M S  CO. , 
423 BrOOlne Street, Ne", York. 
C HAN DLER & TAYLOR  CO'S _ .. ;, .

. _.,,_" 1 ED ST E A M  ENGIN ES 
1 2 T0 80 H , P. 

Ifli STOCK FOR QUICK 
DELIVERY. 

For Catalogue "s,u address 
C H A N DLER & TAYLO R CO . •  I ND IANAPOLIS, IND 

I n  the b e s t  Natural G a s  C i t y  in Indiana, Build .. 
ings with Heat. Light, and Power. Equipped 
with Automatic Sprinklers, Steam Heat, snd 
E lectric Light. suitable for light or h eavy manu-

I CHUCK AND MICRO M ETER STOP 

facturing. AddressjAS. BO YCE, MUNCIE, IND. 

for Amateurs.-By C. n .  Parkhurst. Description of a 
, �imple and eat-.ily constructed cbuck for use with a dI-

Viding machine. ann the m icrometer Rtop that is  used 
to re�ulat p t h e  depth of the cut In the graduation of 
circles. etc. With 9 flgure�. Contained i n  <";'01 t<: XTU'1C 
A�n: H H 'A � H p PPf,E." W \· T ,  No. " 2. I 'rice 10 cents. To 
be had at th1s office and from all newsdealers. 

£J!Elt!ST����� 
IN THE WORLD. 

�Speed, Comfort and Safety. 
_ 

' AGENTS WANTED. 
large Illustrated Catalogue sent Free to any Addreas. 

THE EAGLE BICYCLE MFG. co., 
CONN. 

Barrel ,  Keg, Hogshead 
AND 

STAVE MACHINERY. 
Over 50 varieties manu

factured by 
. E.  &. B .  Holmes, Truss Hoop Drlnng. BUFFA l.O, N. Y. I ALSO A FULl, LINE OF WOOD WORKING MACHINERY. 

WANTED. ����l�i:s�en��f��r�]���l��! 
surprise electrical experts. Stamp f()r catal()gue� $lO per day made. B USH CO., 24 Park Place, New York. 

l�sj:,�. 
_4:111 iil@ll!:'1M� 
Address : The AmerIcan Writing 

Machine Co •• Hanford, Conn.; 
New YorK Office, 237 Broadway. 

FOREIGN BUSINESS !  
Specialties in Machinery of all  kinds wanted to place 

in the English, German, and French markets. Good 
English, German, and French Pater.ts Bought. Our 
Representative will leave for England about May 15th. 

Addr�ss L A ItlUA CO, BOSTON. MASS. 

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 prinei-
���:i:�t 

i�ud�:i�� i�d
th

p�a�ti�t;�y
s!a;:��� �����ft ��: 

traordinartly large yields have been obtained i n  the last 
d ecade. With 8 figures. Contained in SCI F.N TH'IC 
A M EHICAN" 8UPPLt:M l<�NT, No. ,. .,. 6 .  Price 10 cents. To 
be had at this otllce and from all newsdealers. 

CUTLER D E S K  B E S T  I N  T H E W O R L D .  
A , G U T L E R & S O N ,  

• B U F F A L O . N . Y , U . S . A  

:LV ATZON AL ___ RAN K S  T H E  H I G H EST 

STEEL . ' Endorsed by the best Engineers. 
C H A L M E RS ' S P E N C E  C O .  TUBE CLEANER Otllce, 59 Liberty St., New York. 

ELECTRIC PO W ER TRANSMISSION I 
b�e!!�i:t'fo�p;I���n

e
8.�Blh�wo�k �f:�gjn8one

A
r o!:��a I the appJ ication of electrical apparatus to mining pro .. 

('esses, with some practical suggestions and statements 
from those who have had personal experience in the 
operations of such apparatus. W ith 2 Hlustrations. con- , 
tained in S(,H�NTIFlC A M E RICAN SUPPLEM E I\ T, No. 
'�3. Price 10 cents. To be had at this otllce and from 
all newsdealers. 

� A LANSON CARY "' R I N GS fr))�' N ll FACTURfR O F  L.. sP '\ '!!)i tII P F" L AT sr££ OF EVERY DESCR IP:rION 
2 4 0  Be 2 4 2  W, 2 9� SI N E W-YO RK . 

Useful Books! 

CASOLINE and 

ON 

CAS ENCIN ES 
new Engines are hustlers. A 6 x 7 inch 

now running 100 feet of shafting . 

GAS 

Mills, Planers, Lathes, Drill 
and Milling Machines for 20 

Malchinists, on 6 gal.  Gasoline per 
60 cts. Write for 

this paper. 
Van Dnzen Gas &: Gasoline Engine Co. 

C I N C I N NATI O H I O .  

EN GI N ES. - A VALUA B LE 
Manufa�turers,

_ 
A �TlcuJ t urist8. C�em ists. En�in�er�� Me- grft?�:Yo� ·Jl�:l�����; 1 ��b������l�l:��od���:i�i���it ��� chanlCa, BuIlders, men of leisure, and profeSSIOnal tail the • •  Simplex ,. engine invented. by t h e  autbor an d  

men, of a l l  classes. need good books in t h e  l i n e  of M r  .:'I l a landin. With 23 figures. Contained i n  SCI J<:NTIFLC 
their respective ca.llings. Our post office department A1tf l' RICAN �UPPLEM.ENT. � os. ' 1 :)  and ! 1 tie  Price 10  
permits the transmission of books through the mailt; I ae��!

r
��Ch. To be had at tnls office and trom all news .. 

at very small cost. A comprehensive catalogue of 
useful books by different autbors. on more than fift y I A. Machine Shop and Laboratory 
dilferent subjects, has recently b,een pUbl\she� for Where inventors may be helped out of free �lrcula� lOn at the office of thIS paper. Subjects their mechanical troubles. Will send a claSSIfied wltb names of author. Persons desmng rI· h t ·  

. If h I a copy, have only to ask for it, and it will be mailed p mer t a IS Itse a e p. 
to them. Address, THE JONES BROTHERS Er,lW1'RIC CO. CIN'TI, 0. 
I.11 V N N  & CO . . 361 Broadway. New York. 

THE LONDON ELI!:CTRIC UNDER-

��t'l,':,�s �;�'6�k: an<p�:�r�1ft�g� h��;"��IJ'�'h�el�Il��g 
6 illustrations. Contained in SCIEN TIFIC AMERICAN 
SUPPLEM KNT, No. , , 1 .  PrIce 10 cents. To be had at 
this otllce and from all newsdealers. 

�I . I SA VE MONEY ON 

BEJ!������ DitIlcult Repamng. Over 1200 �cle8 i1l I _ stock. Here are samples : Cost. Price. Broncho Safety, new, 8 135. 8100. 
1 Am. Rambler, good as new, 1 25. 85 I\1en 8 Safety, 30 in,. ball bearings. new 90 55' '1'S Safet7c 24 in., rubber tires, new: 26: 20: 

it Improvement the order of the age." 

Important Improvements. , A l l  the .I<�ssential Features greatly perfected. 

BLU E PRINT Paper. Superior Qualit y. , The Most DIJral:Jle In A hgn ment. , 
PhoroU"raphic Supplies. EaSIest Runnmg and Most S I lent. 

Send for catalogue. AU type cleaned in 10 seconds without soiling the hands. 'I'. H. McCOLLIN & CO .. IUSO Arch Str
.""t ,!�liladel phla. The Smith Premier Typewriter Co., Syracuse, N. Y., U .  S. A. 

I C E - H O U S E  AND REFRIGERATOR. I _ 
Send for Catalogue. 

81�:r;l�ro"n 
a�1 l?�I�e���� �g� ���:��f�'£:th

fr�': : THE PH ONOGRAPH. -A DETAILE D 
season to season. The air is kept dry and pure through- d eSCription of the n ew and improved form of the pho. o�t the year at a temperature of from 34:0 to 36°. con-- j nograph just brought out by Edison. With 8 png-rav. talp.ed in S(,[E�T�FIC AM.I<:RICAN SUPPLEMENT No. 1 1 6. lnge. Contained in SCI IC '\ TJFIC AM ERIC_\N SUPPL}I;. Pnce 10 oents. 1 0  be had at this office and of all new ... MENT, No.  632. Price 10 cents. 'I'o be bad at tbis tealers. otllce and from all newsOealers, 
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PROPOSALS. 
PROPOSALS FOR MAIL-BAG CORD
. FASTENERS AND FOR IRON AN D 

STEEL, &c. ,  FOR POST OFFICE DE-
PARTMENT. 

POST OFFICE DEPAltTMENT, W A SRI�GTON, D. C., 
February 28, l&.Jl.-�ealed proposa.ls will be received at 
this ])epartment until noon. on W ednesday, the � i xth 
d ay of May, 18m. for furnishing, acco rding to contract. 
Mail-bag Cl' rd-fusten ers, Iron , St.eel, Bras8. Oils. and 
Waste. All proposal s m ust be in accordance with the 
specification:?,  w h i c h  can be o btained t"r:om the Recond 
ASSiSUlJlt Pj)(NrN8\�I�GJ��i�'IrlitEF��t���t��·[�;�8:��: 

B E R M U DA. 
NOTICE T O  E N G I N EERS, CONTRACTORS, Etc. 

Sealed tenders for d eepen i n g  the channel:; leading 
i n to Hamilton I l arbor. Bermuda, wi l l  be received at the 
Office o f  tile Colomal Secretary, Hamilton, Bermuda, up 
to 12 o'clOCk noon of 

'l' U �; R D A  y, 'l' H E  14TH O �' J U LY, 1891. 
Ten ders to be sent in in duplicate, and to be marked 

011 the cover!>l . • • rrender for Channel lmprovements." 
Com r,.lete plans of the work mar be seen, and s pecifi

cations, conditions of cont ract,. forms of tender. and 
printed i n formation regurdi n g t h e worl{ may b e  obtained 
at the office of the Crown A gents for the Colonies. 
Downing St.reet , T.Jolldon ; at the office of Her Britan nic 
.MajestY'8 Consul  General at .N ew York ; and at the office 
of t he Colon ial Surveyor, H am i l ton, Bermuda. 

'rhe Govern ment of Bermuda will not be bound to ac
cept the lowest or any other ten der. 

'V. C A R B Y 1I .ALLE1ur, Colon'ia� Surt'eyor. 

H A .:\l I LTON, Bermuda, March, 1891. 

Experimental Science 
� 
' ,". E,.XPER,lMENTAL 
.. ' SCIENI;E 

�/" � . ' i" I/ �-I::-� 
i ,  , I  

1 - " - \  l!i"1-' �·�4 ;·'!i � �. 
_ .  (,1,·,· ,·q,Cff \1 .. ' -�� 

BY 
GCO. M. Hopkins. 

I n  t e re s t i  n g  EX lleri� 
�ephs

Y;i�s�t;!:cr�;t\'(\�I� 
of Simple and Efficient 
A pparatus, m u c h of 
which may Le Made at 
IIome. Among Subjects 
treated are Electricity in 
all its Branches, Magnet
ism, Ileat, Light. Photo .. 
fr�iIIhlt'I:!;����cMlch��: 
i cs, etc. A world of Valu
a b I e In formation. A 
Source of n a t i o n a l  
A m m�ement. A superb 
work for Young and Old. 

I l lustrated Circular and Table of Contents sent free. 
UO PAG E S. 680 ILLCSTRATIO!iS. 

I' RICE. by m n i l ,  postpaid, • - _ $4.00. 
lU U N N & CO., Publishers, 

Office of TIlE SCIE"TU'IC AMERICAN, 
361 B.-oadway, New York. 

STEAM ENGINE. H OW TO MANAGE. 
By J .  C. S.-A very prac r i cal paper on the subject. How 
to fire with Wuod and cual, h ow to manage the water 
supply, how to clean the eJl�ine, how to clean the supply 
pipe. how to gauge the pump. etc. W ith 12 i l lus[rations. 
Contained in Scn; :-.,"J'I }' I C  AMERICAN SU PPLEllENT, No. 
, ,,, • Price 10 cents. To he had at this otllce and 
from all newsdealers. 

I NC O M B U STI B LE MACHI N E RY 
W IPING MA'l'.blIUAL. Much cheaper and better 
than Cotton W aste. Consumers and dealers should 
write for varticulars to 

BOR])EN & R"MlNGTON, �'all IUver. Mass .• U. S. A. 

EWR ITERS 
Rubber and 
Dies. etc. 

Inl \V O I'k 
etc . . llUUI-· 

l'act. 100 assau St., N .Y 
ECONUMIC AL APPARA'l'US. -BY W .  
H .  Ince, P h . D .  Descript ions o f  apparatus which can lJe 
eas i l y  made b y  any one who possesses a certain amOunt 
of ingenuity and mechanwal sk i l l-bl o w  pi pes, Bunsen 
burners, steam H ppal'atu8, chemical apparatus. \\ '  i th :tO 
fignre. Contain ed in SCI E '\ TU' I C  A M F. H ]CAN Sup
PLEM ENT, No. 'SO. Price \0 Cfmt�. 1'0 be had at tll is  
office and from all  newsdealers. 

1M Ch Do it your.elt. Cir'- eap "ular press $8, Size 

P · te tor small  newspa. 
rDl me-r�rrig ��:SY. t;Y;[ld . . _ I' nles� Send two Btamps for Catalo�ue to 

factury. KEI,,!'IiI I�Y & CO., Illeriden, (J O II I I .  

t-;MOK ELESS EXPLOSIVES.-A LEC-
ture b y  S i r  Fred erick A b e l .  }I"'.H.S . .  treating of t h e  pro-��c��o

c�n�t 
e;l\o�!v�o;�r :fa)����i�s

gygs
ih\�d

IF�:i�� 
research. Contained in SCI I':NTI F I C  Al\JERH'A ,. Sup
PLEMENT, No. ' 4 5 .  Price 10 cents. To be had at this 

. oruce and from all newsdealers. 

T� S c ientlfi c A merican 
PUBLICATIONS FOR 1 89 1 .  

The prices of the d ifferent pu bl ications in the United 
States, Canada, and M exiCO are as follows � 

ItA'l'ES BY MAIL. 
The Scientitlc American (weekly one year $;3.00 
The Scientific American Supplement {weekly), one 

year. • . . . . , . . . . 5.00 

The SCientifiC American, Spanish Edition (monthly) 
one year. . . . . . . . . • 3.00 

Tbe SCientIfi C  American. A r c hitects and Builders 
Editwn (month l y ) ,  one year. . 2.50 

COMBINED R ATES. 
The SClentlfic American and Supplement, • $1.00 
The ScientIfic American and A rchitects and Build .. 

ers Edition, . b.OO 
The Scientiftc .A m erican . Supplement, and Archi-

tects and Buil ders Edition. 9.00 
ProportionatAJ Rates far Six Months, 

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

MU N N  &< CO .. 3til Broadway. New York. 

© 1891 SCIENTIFIC AMERICAN, INC.
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Inside Page. earh in�ertion - - - - 7a cents a line 
Hal."k Page, each insertion . .. .. . $ 1 . 0 0  It l ine.  

The above are char�es per agate I m e- -about ei2'ht 
words per line. 'rhis notice shows the width of the line. 
find is set in agate type. En,2'ravings may bead adver
t isements at the same rate per agate line. by measure
menr. . as the letter press. Advertisements must be 
received at publ ication office as early &s Thursday morn
Inu to appear in next issue. 

J citnfifi t �tutti tln. 
N O  SKILLED ENGINEER. 

T he S h i pman A utomatic Stea m E ngi ne 
STAT I O N A R Y  A N D  M A R I N E . 

Petroleum. Kerosene Oil .  and Natural Gas Fuel . 
1. 2. 4, 6, and S Horse Powel·. Single. 

S aud 22 Horse Power. Compound 
For Elevating Water. Creameries. and aU Manufacturing Purposes. 

S H I P M A N  E N C I N E  CO.,  2 1 0  S u m mer St., BOSTON 

KOCH'S DISCOVERI E S . -A F U L L  AC- I 

Otis Eloctric Elovator 
-ALSO

Manufacturers of the Standard 
Hydraulic Passenger and 

�·reight. Steam and Belt 
ELEVATORS, 

Otis Brothers & Co • • 
3S Park Row, New York 

SCI ENTIFIC A M ERICAN S U PPLE-
MENT. Any desired back number of the SCIENTIFIC 
AM ERICAN SUPPLEMENT can be had at this 01llce fo .. 
10 cents. Also to be had of newsdealers In al l  parts of 
the country. 

count of Dr. Koch's remedy for tubercu losis, the � eth(�d of using it, etc. With H I l l u strations. ContRmed . I n  
SCIE:'oiT IFIC AMERICAS SUPPLEMENT, N o .  '7 � .! .  PrIce 
10 cents. To be had at this 01llce and from aU news
dealers. 

PAl N TRO�F8 BIIIIELEY. 

OVERMAN WHEEL 00. ,  MAKERS, 
C H I CO P E E  FA L L S ,  M A S S .  

eaSTON. WASHINGTON. DENVER. SAN FRANCISCO. 
A .  G. S P A  L D I N  G &: B K 0 S .  

SPECIAL AGENTS. 
CHICA GO. PHILA D E L P H I A .  

A LU M I N U M. A N  I N TERESTING D E -
scription of the vurious met hods of manufucturin� this 
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SCI EXTIF I C  A.MERIr.\ x SUPPLEM EXT, N o .  " � 3 .  Price 
10 cents. To be bad at tb.ls 01llce and from al l news
dealers. 

COMPTOMETER 
(TJU,DB MARK.) 

ALL A R I T H M E T I C A L  
• • • •  P R O B L E M S  

Solved rapidly and accurately 
by usinU' the COJlI PTOMETER. 
Saves 40 per ("ent. of time. 
E n t i r e  r e l i e f  from mental 
strain. A daptt!d to all com
merCial and sCientiHc compu
tat ions. Send for circuld.r. 

FELT &. TARRANT MFG .  CO .. 52-56 I l l inois St., Chicago. 
8 A W  S Wanted 50.000 Sawyers SA W S a n d  Lumbermen t o  

A send u s  their f u l l  address for a copy of Em- A erson's � Book of �A W�. new 1890 edi-
tion .  'V e are Hrst to in t roduce NATURAL 

W
GA S  for heat in� and tempering SaW8 With

W wonderfu l  eft'ect upon improving their qual-
ity and touJ;thness, enabli�1l us to reduce 

S »rices. A ddress E J I ER"O N .  SMl'l'H 8 
&; co. (Ltd . ). Heaver Ful ls ,  Pa. 

PATEN T STE AM-PIPE CASING 
-FOR

l:nderground Steam .Pipes 

A. WYCKOFF  & SO N ,  
1 1 6  EllMt Chemung PIa"e. Two ltaves removed to Ibowllning 

. 

betweeu luslde and ouuideltaves. EL lUI IlA , N. Y. 

THB AM�RI�AN ��tt T�tBPH�HB ��. 
95 M I LK ST . ,  BOSTO N ,  M ASS,  

This Compan y  owns the Letters Patent 
granted 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 
forllls of Electri c Speakin g Telephones in
fri l lges the right secu red to this Company 
by the above patents. and renders each 
individual user of telephones not furnish
ed by it or its l icensees responsible for such 
unlawful use. and all the consequenceli 
thereof. and liable to s u i t  tht'refor. 

Scientif i c B� Cata logue 
lt E t: E N T l. Y  I' l l  I I I . I S H I'D. 

Our n e w  catalogue containin'-! over 100 pages, Inc lud
I n g  works on more than fifty ditTerent subjects. Wi l l  be 
mailed tree to any address on appl ication. 

M U N N  &: CO . .  PUblishers SCientifiC American. 
3tit HroadwllY, New '·ork . 

NEW KODAKS 
" You press the button, 

we do the rest." 

Seven New 
Styles and 

Sizes 
AU. J.OADED WITH 

Tra'ltsparent 
FUms. 

ror lale by all Photo. Stock nealers. 
TH E EAST M A N  COMPANY,  

POP E  M FC. CO. , 77 Franklin Street, BOSTON. 
Branch H01lI .. : 111 Wa.mm St .. HEW YORK, �91 W.bull 

Ave •• OJUCAGO. Factory. HARTFORD. CONN. 
� to 50 H. P. THE Motor of 19th Century � C,m be used Anli Place, to do Anli � �;?rkr.f�d�'?le111��Ste�� !Boii� Ashes ! No Gauges ! No EnJli .. 

neer ! A perfectly safe Motor 
for all places and purposes. Cost 

- "  - rotg!'1�
a

!� ��teog������ 
� .  ', .� er. �'or circulartl, etc., address 

Economy, Reliability, CHARTER GA'! �NG I�E  CO. Simplicity, Safety. P. 0. Box U8, i!'\terl in�. III.  
If y o u  want t h e  SIMPLEST a n d  BEST 

rI,Jl�1.,,!oo�.���,\� 
• Invest gate the h Ifandy." It Is more com" 

&��� ��?v��S�r'U���r
J���a'�:�e.

any other 

The Lunkenheimer Brass Mfg. Co. 
IlJ-17 E. 8th St . . Cincinnati. O. 

WO RKING  M O D E LS and Ex»erlm.e ll tal 
Work. New Inven

tions worked out. Smal l  machinery built in  iron or brass. 
Working drawings made. Aug. Zaubitz, 48 Centre St . •  N.Y 

D I XON'S S I LICA C RA P H I T E  PAI N T  
WaterwiU run from it pure and clean. It coversdouble 

the snrface of any other paint, and wlll Zastfour or five 
"mu Zonger. EquallY llsefll l for anyironwork. Send for 
c1rcuJars. J08. DIXON CRUCI IILE CO., Jersey Clty, N.J. 

rA PATENT JACKET KETTLES 
Plain or Porcelain IJined. 

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

. . S Front & Reed Streets, Philadelphia. Pa. 

S T E R E O T Y P I N G. -A VALUABLE I 
series of lectures by Thomas Bolas. dlscu •• lng the .most 
recent methods in this branch of typography . With 23 
I l lustrations. Contained In S( ' I }O�:STI FIC AMEHICAN Sup
PLE" KST, Nos. 7 7 3  and 7 7 4 .  Price 10 cents each. 
1'0 be had at this  01llce and from aU newsdealers. 

ELECTRIC 
PERC U S S I O N  D R I LLS 

Marv·in System oj Percussion Tools. 
Dri l l  contains no commutator 

nor movinll contacts. 
A 11  circuits are protected in clos

ed metal l ic cases. 
m���r:as�r�y'��jY:k t����\�ar:�� 
air drills. Safe and reliable. Not atTected by 
moisture, dampness. or dripping 
wa.ter. 

Weight of drill, with tripod. 
about 400 pounds. 

S peed of dri l l ing In 
hard Ilranite, 2 tn. hole, 
2 inches per minute. 

Send jor descriptive 
pamphlet and prices. 
Edison Genernl 

Electric Co. 
Edison Building, 

Broad St., New York. 

GYMNASTICS FOR GIRLS . -AN IN-
teresting account of th e course of instructiou given 
at the Berkeley Atbletic Club for Ladles. With 18 111us
trations. Contained tn SCIENTIFIC AMERICAN SUPPI.F.
ME"T, No. 7 :) 3 .  Price 10 cents. To be had at this 
offlce and from all newsdeal ers. 

F I S H K I L L "  CO R L I S8 E N C I N E  
COMBININO A MAXIMUM OF ECONOMY, EFFICIENCY, AND DURABILITY. 

F i s h k i l l  Land i n g  M ach i n e  Co. ,  F l s h k i l l-on-H udso n ,  N. Y. 

Electrical Invention 
Found after years of study. A I/IJ , . reliable battery for medical pur-1// I h poses. Without aCids, pal3te, or 1f' /j plates. No rerhar"lng, always I () ready. Mild or powerful. l>lec-. I tricity wil l cure when all otber 
remedies fail. Price. $8.00. We 
want agents everywhere. A 
fortune in every State. Partic
ulars and terms for stamp. 

C" DORAN STONE & CO. 
Sole Agents. CHICAGO. 

ALLE _ !-E:. ' CAST I N GS FR�M SPECIP,\ (RN S 
� O<VLlN '· CO ' F I N E T NNINr, JAp:" PII: "c 

� �=--AB AN D F INe  G R'Y IRON 'LSO 5T EEL  

A,:) L uo; � f l i, l -, Cl I N G  1i. ' �N II\jG F\ .-
c THOIII LEHIGH AVE ,, �MERICAN ST PHI" ' _ _  ""--" 0 

2nd � MACH I NERY  � �  
N. Y. Mach'y Depot, Brldl:e Store 16. Frankfort St., N.Y. 

HARMON'S I M PROVED 

... .!iI2fI:li!o;;;;;;;;;;;;t Leveling Instrument. 
With or without Compass. 

For Engine(lors, Contractors, and all 
f�:t�8{r��!:"�rfo� ��:drri!���::::;: 
tng heights, squaring, or g-etting any 
desired angle. Illustrated circular 
sent ?r'bW1lW,f H�ll�iuoN. 
6� Haverhi l l  St . .  Boston. IlIa.s. 

SEWING MACHINE MOTOR FOR AMA-
teurs.-By C. D. Parkhurst. Description of It very simple and e1Jective motor. with lamInJlted armature, of 
:�:��rJls�wef.��t���!�te 

I� S\'iA���:f�inXM1';ngA]J 
Su PPLEM""T, No. 7 .!i9. Price 10 cent.. To be had at 
this offlce and from all newsdealers. 

SMALL ELEC TRIC MOTOR FOR AM

:�:.\�s
��Y

e�.I�· !::��h:::-�tor gg��f�\°.:'o.;e,,'l.e�gi�ri�: 
a ten or twelve inch brass fan and to give a good breeze. 
With 15 figures draWB to a scale. Contained in SCIEN· 
TIF IC AM. I<:RICA N SPPPLF.)J E �T , No. 7U". Price 10 
cent. . To be had at this 01llce and from all newsdealers. 

THE P REMIER CAMERA 

1& TH E B EST I N  M A RKET. 
Simple of M a n i p u l at i o n .  

Plates o r  F i l m s  are u s e d .  
The S h utter I s  al ways set. 
PR I C E  $1 8 . 00.  

Send for Catalogue and copy o f  Modern Photography. 
ROOHESTER OPTIOAL OOMP ANY, 

14 S. Water St.,  ROCHESTER. N. Y .  

,���� THE F R E D' K  C R A N E C H EM I CA L  C O  
"'� .� " ""  " S H O R T  H I L L S . N . J . - B O X 9 I A - • 

� ��.5 d!!l -=... Z A P O N ::.  o R t) S H &, D I P  L A C Q IJ E R S. VA R N I S H , S H F :" LACS B L A C K S  B R I L l lMH Z D E A u  
BIn4 lor Catalogue. IWCIIES�'ER, �', r. � � III� " '" "' " '' "� � J A P A N S  A I R  U R Y I N G ,  E N A M  t LS T R A N S P A R E N T, FOR �l f TA L  AND  W C O D  P R O O F A , A I�.�I 

"'IlJUIIIIIIUlIIII��_� � A C I C ) A N D  A l K A 1 I F )  - WR I TE FUR C A TA L O G u E -

AN EW C A T A L O C UE VA L U A�� P A P E R S  
Contained in SCIENTI FIC AMERICAN SUPPLEMENT. sent 
'r .. of charge to any address. 

MUNN  & CO., 361 Hrondway, New York. 

THE S T E A M  E � G I N E :  I T S  P R I N C I

&��h�E�'i;,eb��:;'���ii,t�[���'i",a��lr;���i�i:'.:' ·bi!tg:; 
of the steam enlZ"ine, and discuss In" the principles upon 
wbieh It operat es and which Hmit ib cap:lcity. With 2 
figures. Contained in S ( " I E :\" T lFIC A)I E H I C .", X SUPPI.B
MENT, No. tjSti. Price 10 c�nt.. To be bad at tb.is 
otllce and from all  newsdealers. 

NEW MAIL 
New Grade, $ 1 0 0 .  �'""-:;'" 

CUSHION TIRES and TANGENT 
SPOKES. 

Handsomest and Best Diamond 
Safety. 

Senti Jor Catalogue and Seconti-
Hanti List. 

Also Sole New England Agents for 

LITTLE G IANT 
PRICE, $3�.00. 

Only Boy's Safety with a 
Spring Fork, preventing in .. 

'""!!�.�III�jj� jury to young riders from . ;, . jar and vibration. 

WM READ & SONS 
1 0 7  WashinKton St. 

• , BOSTON. IlIA S!!!. 

T :E3: E  

$ tieutifit Jmeritau 
E STABLISHED 1846. 

The M ost Popular Scientific Paper in the World 

Only 1!1 3 . 0 0  a Year. Incl uding Postalre. Weekly 
62 Numbers a Year. 

This widely circulated and splendidly Illustrated 
paper is published weekly. Every number contains six
teen pages of useful information and a large number of 
original engravinlls of new inventions and discoveries, 
representinll EnJ{ineering \Vorks, Steam Machinery, 
New Inventions. Novelties io MechaniCS, Manufactures, 
Chemistry. Electricity. '£elegraphy, Photography, Archi
tecture, Agriculture, Horticulture, Natural History. 
etc. Complete l ist of patents each week. 

Terms of Sllbscription .-One copy of the SCIEN
TIFIC AMERICAN will be sent for one year-52 n umbers-
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publi shers ; six months, $1 .50 ; three months, ' 1 .00. 
Clubs.-Special rates for several names, and to PObt 

Masters. Write for particulars. 
The safest way to remit is by Postal Order, Draft. or :l���
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l!Ieldom goes astray I but is at the sender's risk. Addres� 
aU letters and make all orders. drafts. etc., payable to 

MUNN & CO., 3 6 1  Broadway, New York. 
---0---

T H E  

,Jtitutifit �mtdtnu ,Juppltnttut 
This is a separate and distinct publication from THE 

SCIENTIFIC AMERICAN, but is uniform therewith in size, 
every number containin� sixteen ]ar�e palles tu)) of en
gravings, many of which are taken from foreiJln papel'S, 
and accompanied with translated descriptions. THE 
SCIENTIFIC A IIERICAN SUPPLEMENT is published week. 
Iy, and includes l:t very wide range of contents. I t  pre
sents the most recent papers by eminent writers in ftll 
the principal departments of Science and the Useful 
Arts, embracinll BioloR'Y, Geology, Mmera logYt Natural 
HiM tory , GeollraPh

i
' Archmology. Astronomy, Cnemistry :�
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culture, Domestic Economy, Biollraphy, Medicine, etc. A 
vast amount of fresh and valuable information obtain .. 
able in no other publication • 

The most important Engineering liJ""orkB, Mechanisms, 
H.D.d Manufactures at home and abroad are il lustrated 
and described in the SUPPLEMENT. 

Price for the SrrpPLEMENT for the United States and 
Canada, '5.00 a yeari or one copy of the SCIENTIFIC AMER· 
��I��:�r

d
fg�'7�&r.Y 

�r�:l: �g�:!�EiN�::i8�O��W�!:? i�a 
remit by postal order, express money order, or check. 

MUNN & CO •• 361 BJ'oadway, New York. 
Publishers SCIENTIFIC AMERICAN. 

---0---

�uitding �ditbm. 
THE SCIENTIFI<' AMERICAN A RCHITECTS'AND BUILD

ERS'  EDITION is issued monthly. $2.50 a year. Single 
copies. 25 cents. Forty large quarto pages, equal to 
about two hundred ordinary book pRlles ; forming a 
large and splendid Magazine of Architecture. richly 
adorned with elegant plates in. colors, and with other fine 
engravings : illustrating the most interesting exnmples 
of modern architectural constl"uction and all ied subjects. 

A special feature is the presentfttion in each number 
of a variety ot' the latest and best plans for private reSi
dences, city and country, including those of very mod .. 
erate cost at! well as the more expensive. Drawings in 
f,T�����

t
�:gi3�a�i��s��g�e���)ft:rai�������a't!�� e���1 

The eleg-ance and cheapness of this magnificent work 
have won for it the Largest CIrculation of any Archi_ 
tectural pubJlcution In the world. Sold by all newsdea. 
ers. $2.00 a year. Remit to 

MUNN & CO •• Publlohers, 
361 Broadway. New York. 

PRINTING INKS 
The SCIENTIFIC AMERICAN is printed with cn AS. 

I!lNEU JOHNSON & CO.'S I N K .  Tenth and Lombard 
tits • •  Philadelphia, and 47 Rose St., opp. Duaue. New Yorll 
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