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I tieufitit Imeritau. 
THE WORLD'S FAIR. 

The Legislature of the State of New York has passed 
the world's fair bill, authorizing the holding of an ex
position in the city of New York in commemoration of 
the discovery of America four hundred years ago. The 
city is authorized by this law to raise and expend ten 
mil lions of  dollars for the acquiring of land and the 
erection thereon of buildings for exhibitions of art, 
science, and other objects of this nature. This liberal 

o. D. MUNN. A. E. BEACH. allowance, added to the guarantee fund, which no wex-
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contest the legality of condemnation proceedings, and 
at this late period the risk of delay cannot be encoun
tered. 

The above is more thau a possibil ity. It is so proba
hIe that it is satisfactory to feel that there are several 
ways of escape from the difficulty. One of them has 
already been suggested by us. The area of Riverside 
Park could be extendpd by widening or carrying out a 
floorin g  over the steep banks of the park fronting on 
the  river. The park could thus be made sufficient in 
itsel f for all principal buildings, while Morningside 
Park would accommodate an y overflow from the main 
grounds. There would be no difficulty in executing 
this work, and the space th us covered would be very 
attractive. 

Another way, if difficulty arises as to the present 
site, would be to abandon the site entirely. The city 

of 13 hours, 21 regular trains leave the Jersey City sta
tion for Philadelphia. T welve of these make only one 
or two stopso The others make more or l ess stops, ac
cording to the running schedule. In addition to these 
there are a num ber of local trains serving way stations. 
Taking the through trains only, and allowi ng an aver
age say of five cars to a train, there are in the 13 hours 
about 105 through cars dispatched from Jersey City, or 
at the rate of one cal' every 7� min utes, and of the 
through cars not making over one or two stops th6re 
would be one every 13 min utes. 

Supposing an additional track to have been built, 
leaving the d istance about what it is  now, say 90 miles) 
with the grades eased and the worst curvps rectified, 
the through cars cou ld  be dispatched in t wo-car unit 
on a perfect block system, and run throu gh to Phila
delphia with not more than one stop at fixed intervals, 
and at say 60 m iles an hour, making the trip in l� 
hours. 

In other words, he would employ the same number 
of cars as are now employed by the railroad com pany 
in its pxpress trains, but instead of sending them in 
trains at long intervals, h e  would start two cars on the 
road to Philadelphia every 13 minutes. With careful 
figuring he finds that with one station in the m iddle 
of the route the potential at the farthest from the sta, 
t.ion would be 3 616 voltl:', and near th e station one
ninth higher. He says : 

"Can we handle it ? Yes, in t.ime, but perhaps not 
yet. Nor is there any necessity for doing so ; for if we 
increase the nnmber of stations and go to a three-wire 
instead of a two-wire system, making the track the 
balance of circuit, we would have the motor potential 
as expressed by the following table : 

STATIONS. 
Number. Miles apart. 

1 

2 

3 

4 

45 
30 
22� 

MOTOR POTENTIAL. 
2-wire. 
3,516 

1,808 
1,205 

904 

2-wire. 
1,808 

!J()( 
603 

452 

which last brings us down to ordinary street car prac
tice, which is only the beginning of what will be done 
in  the effective h andling of potentials. 

"So, after all , it does not seem such a serious electri
cal problem, and certl).inly not one to shrin k  from. 

" The supposititious case is well within the range of 
possibil ities. A 60 mile express service evpry ten 
minutes instead of a 40 to 45 mile service every hour 
would revolutionize travel . Of the comforts of such a 
system I need not speak. That it will in the not very 
distant future be a fact, I know you all agree with me 
in hoping." 

.... t .. 
Gas, natural, in Indiana ......... . 138 Window shade exhibitor* .. .... . .  13.1 owns large areas of land elsewhere, in the form of S. J. PERRY. 
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park property. much of which is yet unimproved The saddest news in connection with the late solar 
to any extent. The fair could be relegated to sOllie I eclipse is the death of the Rev. Father Perry, chief as
of these places. In wood Park, about five miles north, tronomer in charge of the English governlllent expe
of the present, proposed site, wou l d  answer every dition to Cayenne. The story of his death reveals ex
purpose. It seems a pity to abandon the unequaled traordinary devotion to d uty. He was seized with 
advantages of a long and elevated frontage upon the dysentery shortly before the time of the eclipse, and 
H udson River, and the central position as now chosen,  while suffering greatly and hardly able to walk, super
hut the advantages of other sites are also many. vised the operations and secured perfect exposures for 
Should the contention by property owners prevail. and photographs of thtl eclipse. He personally conductpd 
be settled in their favor to the exclusion of the fair the work at one instrument. After all was over he 
from the contem plated site, harm wil l  have been done, 
but the fair will still have a metropol itan site, and one 
which will gi ve its organizers every chance to excel the 
greatest exhibition liitherto held in any country. 

••••• 
ELECTRO-MOTORS ON TRUNK LINES. 

At the recent meeting of the National Electric Light
ing Associ ation. one of the best authorities on the elec
tro-motor, F. J. Sprague, of New York, gave some in
teresting testimony cOllcerning i ts present. condition 
and future prospects. The most unobservant can scarce 
have failed to see that it is rapidly taking the place of 
h orses for street car traction, and he thinks it will dis
place the cable. The flexi bility of the electrical system, 
the ease with which it is extended, its adaptability to 
various conditions of service, freedom from long-con
tin ued breakdown, and the advances which have been 
made in perfecting its apparatus would seem to insure 
its su premacy. 

Will the elpctro-motor take the place of t.he locomo
tive on tru nk l ines ? That is a question which has 
been guessed at by those more or les!; com petent. Mr. 
Sprague, perhaps as capable as any au thority, answers : 
.. Probably not, according to present notions of trunk 
l i n e  transportation and by present methods of train 
c\ispatching." But h e  has a plan to propose, or rather 
a prophecy to makp, ind icating the point at which 
motor practice is  l i kely to trend upon the domain of 
the locomotive. 

It is only a question of su pplying ener/lY along a line 
IIml deCIding what is the best potpntial to work with. 
On say a line like that from Jersey City to Phi ladel
phia. while he would not attempt., at least at present, 
to follow the regular trai n service system, by one more 
adapted to electro-motors a still m ore expeditious and 
convenient one could be supplied. Beginning hy d e
scri bing thp existing conditions now prevailing i n  the 
Pennsylyania Railroad sprvice betwepn the points men
tioned, he tinds that from 8 A, M. to 9 P. M., a pp,riod 

gradually grew worse, and was taken on board the ship, 
which set sail for Barbados. He died on shipboard be
fore the island was reached, and was buried there-a 
true martyr to science. Death occurred at spa on De
cember 26, at 4:15 P. M. By his  death England has lost 
one of her greatest astronomers. The amiable character 
of the man and his devotion to his d uty are stri k ingly 
revealed in the detailed accounts of his death that have 
reached us.  For lIlany years he was a professor in 
Stonyh urst College in England, and his  work brought 
the college observatory, for twenty· five years under his 
charge, into high reputation in the astronomical 
world. 

• ••• • 

WILLIAM JARVIS McALPINE. 

On February 16 of the present year this eminent 
civil engi neer died, after a long life of u sefulness i n  his  
professiou. He was horn in 1812, and received a COllI
mon school education in this city. He began h is  career 
as an engineer u pon the Erie Canal, and remained con
nected with tbat work un ti l  1846, being one of the chief 
engineers. He next received an appointmen t from the 
Federal government, being made chief pngineer of the 
Brooklyn Navy Yard dry docks. In 18.57 he was elected 
Statll E ngineer of the State of New York, and two 
years later was made a State Railroad Commissioner. 
One of the trophies of his lifp Vas won i n  1870, when 
his plans for the improvement of the cat aracts of the 
Danube River were accepted by the Austrian govern
ment, he having to compete with the l eading engineers 
of Europe. The Chicago water works were construl'ted 
under his supervision. He was electpd p rel'liden t of the 
American Society of C ivil Engineers for 1868-69, and 
was the first American elected an h onorary III em ber of 
the Lonc\on Society of Civi l Engineers. His opinions 
on the recent fail ure of the South Fork dam, bringing 
about the destruction of Johnstown, were widely 
quoted, a� he was considered a high authority on 
parth-work dams. 
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Execntion by Electricity. serted the tube of the apparatus, and for half an hour reduced to beggary by the "infernal railroads," as one 

The committee appointed by the New York State kept up forced respi ration, but failed to elicit any evi- land owner cal led them. declaring that he "would 

Prison Superintendent to test the efficiency of the dence of life. This demonstrated that the condition rather meet a highwayman, or see a burglar on his  

electrical appliances and dynamos placed i n  the State was not one of suspended animation, but of death. premises, than an engineer ! " Many more such in· 

prisons, for the execution of condemned murderers by At Cli n ton Prison a young bull, weighing about six stances might be q uoted. 
electricity instead of by hanging, has made its report hundred pounds, was instantly ki lled hy a cu rrent of We need not. therefore, be surprised to find that 
to the su perintendent. T h e  committee consisted of 900 volts. On receiving the full force of the current, Watt's copying process, though brought out practical ly 
Carlos F. Macdonald. M.D. ; A. D. Rockwell, M.D ; 900 volts, the animal fell and instantly the lDuscles re- in its present state of perfection, found l ittle favor at 
Louis  H. Laudy, Ph.D. laxed, owing to a drop in the voltage from 900 to 400. first with man y  business men ; but it i s  curious now, 

The contract for appliances with which to carry out The period of contact was contin ued, however, for ten after the invention has for more than one hundred 
the law called for " one 650 light alternating curren t  seconds ; but as the experiments have shown that It cur- years been almost indispensable to the class of lDen 
dynamo with electro-motive force variable at will frOID rent of 400 volts is hardly sufficient to kill one of the who then resented its introduction, to read of the 
1,000 to 2,000 volts in each one of the three State prisons, larger animals, the conclusion that the bull was killed bitterness of the opposition which it met with.  The 
each dynamo to be furnished with an exciter and rheo- by the instantaneous impact of 900 volts is inevitable. fear that" it would lead to the i ncrease of forgery" 
stat." A Cardew voltmeter and som e  other appara- D rs. Macdonald and Rock well, of the committee, had ran so high that on one occasion when Smeaton and 
tus were also to be placed in one of the State prisons previously experimented on various animals, including Boulton (Watt's partner) were sitting i n  a London 
which the superintendent might specify. The method dogs, calves, and horses, and had found that a current coffee house, they heard a gentleman exclaiming 
employed by the committee to determine the electro- of 1 ,000 volts was sufficient to instantly kill a horse, against the copying machine, and .. wishing the in
motive force of the dynamos was to measure, by means while one of 500 volts was all that was necessary to kill ventoI' was hanged and the machines all bnrnt." No 
of a Carde w voltmeter. the full  potential along a resist- dogs and calves weighing as h igh as 75 pou nds. one could attempt to estimate the value to the world 
ance of German silver wire. The committee says : In all these experiments the contact varied from ten of this single invention, and still comparatively few 

" With this end in  view were constructed fuur frames, seconds at the lowest to twenty seconds at the highest. people now know to whose labors and knowledge they 
each holding 100 ohms of No. 15 . German silver wire. The minimum time necessary to effect death was not owe the boon. 
The 100 ohms were divided i nto portions of ten ohms accurately d etermined. "4 I • I .. 
each. In parallel with each of these portions was put From the tests of the dynamos, as described, together PHOTOGRAPHIC NOTES. 

a fifty volt lamp of twenty candle power. The object with the experiments on animals, which were regarded . �lfounting Large Prints.-N otwithstanding that of 
of the w ire was to maintain the potential when the as satisfactory, the cOlllmittee entertains no doubt as late India rubber rollers are much employed for mount
Cardew voltmeter was applied to the lamps. The volt- to the efficiency of the three dynalllos at Sing Sing. i n g  prints. [ find that a stiff bristle brush is much su
age between each lamp was taken with a Cardew volt- Auburn. and Dannemora to accumpli sh the work for peri or to anything else for insuring perfect adhesion of 
meter which had been previously calibrated. which they are intended. the prints to the mounts. Use it as follows : Paste 

.. This method furnished a ready though inexact • , • I • your print, lay the mount upon it, turn i t  over with 
means of observing the potential from the candle " Experimental Science." the print adhering to it, lay a sheet of tissue paper 
power of the lamps. The exact measurements were Rarely does a book upon an y subject find purchasers over the print, then brush it down, commencing from 
made with the Cardew voltmeter applied successively." amon g all classes of  people. This is especially true in the middle of the print. 

The committee says that "the term electromotive regard to scientific books. The majority of book buy- No air bu bbles will remain, neither will the largest 
force. as Ilsed to express potentials on an alternating ers are seeking i nformation on some special subject, prints be strained or distorted. A small clothes brush. 
current. needs definition," and these definitions are and as a conseqllence purchase only such books as are or such a one as i s  used by copper plate printers to 
given : useful i n  on e  particular line; but notwithstanding this, brush their paper with, is the kind to use. 

"1. A commercial voltage of, say, fifty volts is such there is an unmistakable incl ination on the part of Removing Emulsion from the Backs of Negatives.
an alternati ng voltage as will, upon an incandescent many people in widely different walks of l i fe to ac- Plate makers continue to be very generous with their 
lalllP or Cardew voltmeter, prod uce the same light quire at least a general knowledge of the principles un- emulsion-on the reverse of plates, j ust where it is  not 
and hpat effects as fifty volts i n  the case of a contin u- derlying all modern industries based on early or recent required. Tbis, of course, must be cleaned off. in  
ous  current. developments i n  physical science: To us this has been order to prevent a separation of molecules under the 

" 2. In alternating' current dynamos the electromo- particularly noticeable since the publication of our new pressure of the printing frame. A better instrument 
tive force undergoes rapid periodic changes, being at book by Mr. Geo. M. Hopkins, entitled" Experimental for this purpose can hardI-y be imagined than a ball of 
one instant zero, increasin g  to a maximum, diminish- Science." h orsehair, such a.s is used by copper plate printers to 
ing again to zero, then reversing in direction, it  again We find that it meets w ith a large sale, not only assist i n  freeing their hands from ink (they call it a 
rises to a maximum, to fall again to zero. This cycle among �cience teachers and students, but also a.mong "tuzzy "). Apply this to the back of the plate u pon re
of changes is usually repeated many times in a second. men of every profession. Persons in almost every l ille moval from the fixi ng hath, then rinse under the tap.
The average of these rapidly changing strengths is of business have manifested their interest in science by C. T. Chesterman in the Photographic Review. 
sometimes called the electromotive force of the dy- the purchase of this book. From many of these we have • •• I • 
namo. had letters expressi ng great satisfaction with the Ltl!;ht and Health. 

"3. Sometimes the maximum of electromotive force character of the work. The book has proved itself to Most persons would say that the outside light is two 
obtained in the cycle of changes i s  called the electro· be exactly suited to the use of  those who desired to se- or three times as strong as that within our houses. 
motive force of the dynamo, hence the figures wil l  vary cure by the experimental method a good knowledge I But the ratio of difference is vastly greater. Carefully 
according as the elect.romotive force acting in any ap- of magnetism. electricity, electrical measurements, prepared tables show that for a view at the seashore, 
paratus is expressed in accordance with one or the heat, light, polarized l ight, photography, microscopy, cOlllprising sea and sky mainly (with a lens and plate 
other of these definitions." acoustics, pneu matics, hydraulics, and the w ide range of a certain speed), an exposure of one-tenth of a sec-

The committee adds : . . In the following tables the of other subjects i ncluded under the general title of ond is sufficient. An open landscape a way from the 
results are stated in  the th ree ways referred to, namely, physics. sea would, with the same lens, the same aperture, and 
commercial, mean, and maximu m : • ' . '  • the same -plate, require one·third of a second. A fairl y 

SING SING PRISON. James Watt the Inventor of the Letter Copying l igh ted interior would  require two and a half minutes, 

Commercial volb;:e............. . . .... . ... . . ..... 1.560 
Press. wh ile a badly lighted interior, such as rooms which 

Mean voltage .. . . . . .. . . . . . . . .. . . . . . . .. . . . . . . . . . .......... 1.404 In his recent i naugural address before the U []i�ersity most ladies prefer to occupy, would requi re half all 
Maximum yoltage... . . . . . . ...... .. ........ .... .... ..... 2.206 of Glasgow. Prof. Archi bald Barr, after speaking of hour to obtain an eq ually good picture. In otlwr 
Speed of dynamo . . .. . . . . . . . . . . .. . . . .. ... . .. . . . . . . ... . . .  1.650 Watt's steam engine discoveries, says : words, patients strol l ing on the seashore in sunny 
Speed o f  exciter . . . . . . . . . . . .. . . . . . .. . . . . . . . . . . . . . . .. . ... 2.100 

Watt.s other inventions are too numerous to men- weather are i n  a light not t wo or th ree t imes. but 
"The dynamo tested was an alternati ng current in- tion, and mOot of them-such as the parallel motion, eighteen thousand t.i m es stronger than that in the ordi

tended to suppl y 750 incandescent lamps of sixteen 
candle power each.  

the governor, and the steam engine indicator-are well  nary shaded and curtained rooms of a city house; and 
known to have come from him. But the very multi- the same patients walking along the sunny side of a 

AUBURN PRISON. 

Commercial voltage . .. _ _  . . .  _ _  . . . .  _ _  . . . . . . . . . .  _ _  . . . . . . . . 1,680 

Mean. _ _  . . . . . . . . . . _ _ _ _  . .  _ _ _ _  . . . . . . . . _ _  . .. _ _ _ _  . . . _ _  . "  _ _  . . 1.512 

Maximum . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  2,376 

tude of his inventions makes his name to be little as so· street are recei ving more than five thousand times as 
ciated with some of his most fruitful works. Had he much of the health-giving i nfluence of l ight as they 
made no other invention, or had he been of  a more would recei ve indoors in the usually h eavy curtain ed 

S:leed of dynamo . .  _ _ . . . . . _ _  . • . . . . . . . . . . . . . .. . . .. _ _  . .. . _ _  1,700 sel f-assertive disposition, his  n ame would probably rooms.-Health. 
Speed of exciter . . .. _ _  ... _ _  . . _ _  . . . .. .. . ... . . . . . . . . . . . . . . __ .2,700 

.. The dynamo tested was an alternating current in
tended to supply 650 i ncandescent lalllps of  sixteen 
candle power each. 

CLINTON PRISON. 

have become known wherever business is conducted, 
i n  connection with h is invention of the method, st i l l  
almost universally in use, of copying letters by means 
of the copying press. 

It would seem to be the common fate of all great 
and novel in ventions to raise a storm of opposition 

Commercial voltage ... . . . . . .... . . .. . . . . .. .. . . . . . . . . . . . .  1.170 from those whom they are most calculated to benefit. 
Mean . . . . . . .. ... . . . . . .. . .. . .. . .. ........ . .  . . . . . .. . . . . . .  1,053 
Maximnm........ . ............. ......... ................. 1,1].')5 Dudley's i n vention of the p rocell!' of smelting i ron hy 
Speed of dynamo . . .... . . . . . . . . . . ... . . . . . . . . . . . . . . . . .. . . . . . . 1,500 llJeans of coal instead of charcoal brought him only 
Speed of exciter........ . . . . . . .  .. .. . . . . . . . . .. . . .. .. .. . . . 1,800 I persecution from the iron mal'lters and the destl'llction 

"The dynamo tested was an alternating current in· of his works by r iot.ers at their i nst.igatioll. The steel 
tended to supply 650 i ncandescent  lamps of sixteen makers of Shpffield attempted to  get the government 
candle power each. These quantities were the maxi- to prohibit Hllntl"man from worki ng h i s  great i n ven
mum that the committee could obtain with the ma- tion-the cast st!'el p rocess-and nearly succeeded in 
chinery at their disposal. " d riving the cutlery t.rade out of their own hands and 

The report concludes as fol lows : out of Sheffield. David Mnshet's d i scovel'v that the 
At Auburn prison the cOlIlmittee tested th e  deadly ..  wild coals " were i roIlstones of great val�le excited 

energy of the current on a calf and also on a horse. for years a strong prejndice against him in the minds 
the latter weighing about one th ousand pounds. of the i ron masters of Scotland, who have since made 
Placing one electrode Oll the forehead of the horse not only their own fortnn es, but in great measure the 
and the other on the outer aspect of  the h i nd leg j nst Scot land of to-day, through the work i n g  of those 
ahove the  gamhrel, a cnrrent of electromotive force of blackband ores. Neilson's invaluable invention of the 
1,200 volts was passed. Death was i n stant.alleous. hot hlast for smel ting furn aces was not only ridiculed 

In order to thro w l ight upon the quest.ion as to the by the i ron mast.ers, but so stoutl y resisted that for 
possibility of remscit.ation after apparen t death by elec- years he was un able to gpt it  even tried on a practical 
tricity, Dr. Gf'Ol'gP E. Fell. of Buffalo. was i nvited to scale. So again the landed proprietors. who had per
he present with an apparatus devi sed by h i m  for this haps most to gain Crum the opening up of COlllllluniClt· 
purpose. Immediately after the calf h ad received th e tionl'l th rongh the count.ry, strongly opposed the parly 
electrical stroke Dr. Fell opf'ned th!) windpipe and in· railway projects. They supposed that they were to be 

.. , ... 
THE Niagara River Hydraulic Tunnel, Power, and 

Sewer Company will now, it is stated, carry out its 
plan for utilizing the fal l of water at Niagara, by bui ld
ing i ts llIain tunnel and connectin g  cross tunnels with 
wheel pits. The estimate of  cost is $2,250,000. It  is es
tim ated that if thirty mills of 500 horse power each are 
built, it would pay five per cent upon a capital of 
$3,000, 000, while if all privileges were taken the result 
would pay the interest upon ·a large block of bonds 
and a handsome return upon the stock.  One of the 
best known banking houses in Wall Street is  deeply in
teresting i n  this  undertaking. The scheme i� one of 
sound engineering and is thoroughly p racticable.-The 
Electric World. 

THE Automatic Phonograph Exh i bition Company, 
of New York c it.y, has been incorporated in this State 
with a capital stock of $1.000,000. It i s  formed to 
man ufacture. lease, use. and sell a nickel in the slot 
mach i n e. by means of which th e dropping of a coi n i n  
the slot will operate a mechanism wh ich w i l l  cause a 
phonograph or phonograph.graph oph one to produce 
th,e sound recorded upon its cyl inder, and after such 
reproduction cause the diaph ragm to ret ul'fl to its origi
nal position. The trustees of the company are Fel ix 
Gottschal k,  Wil lard L. Candee, Thomas '1'. Eckert, Jr . •  
Richard W. Stevenson, Victor E. Burke, John E. 
Prague, and James Moliuari .-l'he Electric World. 

© 1890 SCIENTIFIC AMERICAN, INC.



Jttttttifit �mtritatt. 
AN IMPROVED PRINTER'S GALLEY. chlorine solution from finding its way back into the 

A printer's galley in which the type may be locked in pipe from the accumulator. After the chlorination is 
position without using the ordinary wooden quoin is over the cylinder ill stopped revolving, and the excess 
shown in the accompanying illustration, and has been 

I 
of chlorine blown off by connecting a flexi ble pipe to a 

patented by Mr. William S. Rogers, of Los Angeles, stop cock on the top of the cylind':lf. 'l'he cover is then 
Cal. N ear the ends of the galley are secured toothed removed frOIil the charging door and the ore aud solu

cross bars, through slots in which extend stems rigidly tion of gold run into a filter. The liquor is then 

connected to a bar extending lengthwise of the galley, pumped out of the filter into precipitating tanks, where 
the teeth in the cross bars being a nonpareil ern apart. the gold is thrown down by ferrous sulphate (1% per 
These teeth on each crossbar are engaged by a spring- (lent) 01' snlphureted hydrogen. or, if preferred, it may 
pressed pawl through which the stems of the longitudi- be precipitated by ruuning the solution through a 

ROGERS' PRINTER'S GALLEY. 

nal bar pass. The longitudinal bar is inclosed in a 
case, with bow springs between the bar and the case, 
the bar and its case thus forming a two-part side stick 
having a yielding working case. A spring may also 
be arranged at each end of the longitudinal bar to 
draw the bar to one galley flallge. Type placed in po
sition on this galley will be held to place without using 
the ordinary furniture and quoins. 

For further information relative to this invention 
address the inventor or Mr. Julius Copp, box 1426, Los 
Angeles, Cal. 

...... , . 

HYDRAULIC PRESSURE GOLD CHLORINATION PROCESS. 
We annex all illllstration of a chlorinating cylinder 

in which, by the application of hydraulic pressure, gold 
is extracted from refractory ores. The process is the 
invention of Mr. J. Holms Pollok, B.Sc., of the Glas
gow University, and is thus described by Engineering: 

The ore to be treated is first crul<hed to about the 
fineness of sand, preferably by rollers, to avoid as far 
as possible the presence of much fine dust. It is then, 
when necessary, roasted at a dull red heat for about 
six hours, which removes the sulphur and renders the 
ore porous or spongelike. If much sulphur is present 
the roasting takes somewhat longer, and if copper, lead, 
zinc, etc., are present, about 5 per cent of 

'
salt must be 

added, so as to chlorinate these metals in the furnace 
and prevent them consuming the chlorine in the 
subsequent operations. After roasting, the 
ore is raked from the furnaces and allowed to 
partially cool. it is then placed in the chlorinat
ing cylinders in charges of about one ton of ore 
at a time. together with 30 pounds of bleaching 
powder and 40 pounds of niter cake, or about 
1 � per cent of bleaching powdel'ltnd 2 per cent 
of niter cake. So soon as the ore and reagents 
are placed in the cylinder the cover is <;crewed 
over the charging door and the valve on the 
hydraulic pipe opened, when the water is forced 
in to a pressure of about 100 pounds per square 
inch. Considerable advantage is gained by 
allowing the ail' initially present in the cylin
der to escape during the adUlission of the water, 
as it acts detrimentally in wasting chlorine. 
Thi" may easily be done by opening the cock, 
afterward used for blowing off the excess of 
chlorine, and closing it as soon as the air has 
escaped and the cylinder is full of water. 

bed of charcoal, the charcoal being afterward burned. 
The gold is then collected and fused into bars. Coarse 
gold when present is obtained by running the refuse 
frolll the.chloriuator over amalgamated copper plates. 

The inventor does not claim that the process is new 
in its entirety. What he does claim is that, by the 
application of hydraulic pressure in the process of 
chlorinating under pressure, one can operate better, 
quicker, and cheaper than by any method hitherto in 
use. The cost of treatment of ore in England is est,i
mated as $1.50 per ton. In reckoning the cost at the 
gold fields it is necessary to include freightage. Ore 
has been received from all gold and silver producing 
countries in the world, and there has been extracted 
on the average 95 per cent of the gold present in py
rites or float gold ores. 

• • •• 

Practical Vision 'resting. 

Mr. Brudenell Carter, well known ophthahnologist, 
has been lecturing to the Society of Arts on practicai 
vision testing. The greater part of the lecture was de
voted to color blindness and the means of testing it, so 
that it is not surprising, says the Chemist and Drug
gist, that controversial and personal matters had a 
larger share of the discourse than is commonly to be 
found in lectures delivered to the general public. There 
are several methods of testing color blindness, and one 
of the objects of the lectures was to point out that the 
tests employed for those in the public service, as, for 
example, in the examination of seafaring men and of 
engine drivers, are not sufficiently crucial, and men 
who are really color blind can be .. coached" to pass 
the examination in this subject, but this coaching does 
not extend its influence so far as to prevent collisions. 
It is unnecessary to enter here into the merits of the re
spective tests which are used; but when such authori
ties as Mr. Brudenell Carter state that they do not com
pletely guard the public against danger, it is time that 
some steps were taken to test the truth of the asser
tions_ 

In regard to vision testing for the selection of spec
tacles and similar purposes, Mr. Carter said that print
ed types, of regulated sizes, are much used for vision 
testing, and answer fairly well for many purposes; but 
they are inferior, in the accuracy of the results which 
they afford, to those grol1ps of �pots which correspond 
with the anatomical structure of the retina. The best 
kind of spots are hexagonal in shape, and the best me
chanical arrangement for testing vision by groups of 
dots is to have a series of these groups placed in a cir
cle near the margin of a revolving wheel, which 
again is placed behind a disk with a marginal aperture 

I MAHCH I, 1890. 

the next step is to allow him gradually to approach the 
dot" until he reaches a distance at which his mistakes 
cease. The difference between the distance at which 
he ought to see and the distance at which he can see 
permits the degree of acuteness of vision which he pos
sesses to be stated in a fraction with absolute ac
curacy. 

. .. I. 

AN IMPROVED CABLE GRIP. 

A cable grip by means of which a car may be readily 
connected with a running cable, or disconnected there
from, while allowing the cable 
to remain on the sheaves even 
on the sharpest curves, is shown 
in the accolll panying illustration, 
and has been patented by Mr. 
Elijah Dainty, of Coal Bluff, Pa. 
The illustration shows the grip 

DAINTY'S CABLE GRIP. 

as it, would appear applied to a cable passing o ver 
a roller and around the pulley or sheave on a ver
tical axis at a curve in the track. The shoe has 
a semicircular part, through the top of which 
passes the cable, the under side of this part being 
rounded off at the ends ISO as to easily pass over the 
sheaves, while one end of the shoe hao; an overhanging 
curved flange to prevent the cable from jumping out 
of the shoe. The cable is clamped in the shoe by a 
cam pivotally connected with the shoe in its middle by 
a pin passed through upwardly extending flanges of 
the shoe and the cam, the latter being formed on the 
lower end of a lever fulcrumed on a pin held in a 
coupling link or bracket, which is here shown as a link 
adapted for connecting the adjoining ends of two cars 
to be moved by the cable. The pin connecting the 
cam with the shoe has an offset on one end, and on 
its other end a short arm extending in an opposite 
direction, whereby the pin will 11.1 ways be held from 
falling out of place. The lever operating the cam may 
be adjusted to a vertical position by means of a pin 
adapted to pass through apertures formed in flanges of 
the link and through a central aperture in the lever, 
and when the lever is so adjusted the cam is discon
nected from the cable; but when the lever is pushed to 
one side, and thus held by passing the pin directly 
through the flanges over the lever, as shown in the en 
graving, the cam then engages the cable and clamps 

the latter in the shoe. The cam and the link 
are preferably made double to permit of attach
ing the cable grip to either end of a car. 

.' .. , 

Cheap Photographic '''asblng Trough., 

For Plates.-Take a metal plate box and 
make a very slllall hole, as 8mall as you can, at 
the bottom. Put the plate in that you want to 
wash, and let the tap drip into the box rather 
faster than the watel' can run out through the 
hole at the bottom. The excess will of course 
rUll over the top, but the hypo will escape at 
the lowest point. Some plate boxes are made 
so that the glas!' projects over the top. These 
do not answer the purpose. 

For Prints.-What you want to do is to in
troduce the supply of fresh water at the bOttOIll, 
so that it mixes with and carries away any 
hypo accumulation that settles down. This 
can be done by putting a bit of elastic tubing 
over the nozzle of the tap long enough to reach 
to the bottom of t.he ve"sei. 

The cylinder is then revolved for one hour, 
when the niter cake reacts with the bleaching 
powder, liberating chlorine gas, and as there is 
no air in the machine, the whole of the chlorine 
passes into solution, and the high and steadily 
applied pressure drives this strong- chlorinating 
liquid into the pores of the ore, so that the gold 
contained is "apidly and completely converted 
mto the chloride and dissolved in water. The 
cylinder sits on four friction wheels and is re
volved by a shaft passing through two of 
these. The hydraulic pipe passes through 
the center of one end of the machine and is 

HYDRAULIC PRESSURE CHLORINATION PROCESS. 

But an easier plan is to use a funnel. There 
are two ways of doing this, either let it stand 
on its big end in the basin with its small end 
projecting over the surface (see that it is exactly 
nnder the tap, so that the drip falls down the 
tube and cOllles into the basin under the rim 
of the big end), or, if you have anything you 
can make a foot of, you can put the big end 
upward. I use a small earthenware funnel for 
this that has no straight part. If the side of 

connected to the machine by a packing box, which, 
while it keeps the pipe perfectly tight, leaves the ma
chine free to revolve, By this means the pressur'! of 
100 pounds per square inch is maintained throughout 
the whole operation. Immediately beyond the pack
ing box is placed an automatic rubber valve, which 
j:\dmits water under pressure, but prevents any ore or 

of such a size as to disclose one group at a time. The 
person to be examined is placed at the proper distance 
(50 meters), in proper light, and the disk is turned 
round. As each group of dots is disclosed, the person 
tested should name the number of dots composing it, 
rapidly and without mistake. Whoever can do this 
has normal vision. If the examinee Illakp,s mistakes, 

the basin is tolerably upright, it is enough to 
rest the side of the big end of the funnel against the 
side of the basin and let the drip pass through the 
former.-Q. D. in British Journal of Photo.qraphy. 

....... 

RECENT discoveries made by the use of the spectro
scope show that all the heavenly bodies appear to be 
composed of the same chemical elements. 
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AN IMPROVED BRAKE STAFF SUPPORT. AN IMPROVED CAR COUPLING. 

An inclosed brake staff s upport, designed to take the A car coupling designed to be simple and durable in 
place of the ordinary brackets and pawls secured to construction, and very effective and automatiC ' in ope
the woodwork of the car, is shown in the accom pany- ration, i s  shown in the accompanying il lu stration, and 
ing illustration, and has been patented by Mr. Daniel has been patented by M.essrs. Robert L. Finley and 
C. Meeker, of Limestone, Cattaraugus County, N. Y. Henry H. Harper, of Bonham, Texas. The usual 
Fig. 1 is  a perspective view of the device, which is opening in the drawhead continues rearward into an 
shown in section in Fig. 2, Fig. 3 showing its appl ica- opening in which slides longitudin
tion on a car. A bed plate is arranged for connection al l y  a block having its front end 
with a car roof, or the plate of a box car, this plate be- conllave, to conveniently adapt itself 
ing formed w i th a partial housing and provided with a to the end of the coupling link. 
swinging section, wh ich is a complement of the hous- ,  This  block su pports the coupling 
ing made integral with the bed plate. The upper eud pin previous to coupling the cars, 
of the brake staff is guided by the bed plate, to which and to its real' end is secured a 

MEEKER'S BRAKE STAFF SUPPORT. 

the pawl is pivotally connected, its foot, piece extend
ing out over the casting. Both the latter and the hous
ing section are preferably made of malleable iron. This 
construction is designed to insure a proper holding of 
the pawl and ratchet, and prevent the entrance of 
snow, hail, d irt, or any matter which would be likely 
to clog and prevent their ope rati on. 

• I . . ..  
AN IMPROVED WINDOW SHADE EXHIBITOR. 

The accompanying illustration represents a conveni
ent portable device to receive and support a n umber of 
curtains or win dow shades, permitting the ready dis
play of one or more of them at the same time, while 
the display samples will be securely housed when not 
on exhibition. The invention has been patented by 
Mr. Edwin McManus, of Randolph, N. Y. The upper 
and main portion of th e  exhibitor consists of a rect
angular frame made of two upright end boards spaced 
apart by top and bottom pieces, while the open sides 
of the frame are closed by opposite doors hinged to 
the  bottom p iece to hang perpendicularly when open , 
as shown i n  the illustration. The framA is mounted 
on legs having 8tay braCAS and provided with casters. 
In vertical strips or stiles secured to the end boards of 
the frame elongated thumb screw bolts are inserted at 
spaced intervals, bracket blocks being inserted at corre· 

backwardly extending rod, fitted 
to sl ide in the drawhead. On this 
rod is a coi led spring, and a pin 
secured in the rod has projecting 
ends extending into slots i n  the top 
and bottolll of the drawhead, to 
limit the inward and outward 
movement of the rod and the block 
secured thereto. A key l imits the 
forward and backward movelllent 
of the drawhead, the rear end of 
which is guided on a pin on which 
is a coiled spring. When the cars 
are to be coupled , the pin is raised 
and rests on the top of the block , as 
shown in the large v iew; the block 
being forced outward by the coiled 
spring on its attached rod, and the 
coupling pin in  the other car engag-
ing the link in the usual way. When the cars come 
together the block is pushed back, compressing the 
spring and permitti ng the pin to drop. Two devices 
are shown for raising the pin, one view showing the 
pin connected to an upwardly extending rod, with a 
handle on its upper end to be operated from the top 
of the car. and p ivotally connected by a link with an 
arm formed on a longitudinal shaft turn ing in suitable 
bearings on the end of the car. On each end of the 
longitud inal shaft a handle hangs downward, whereby 
the link may be raised from either side of the car. In 
the other device shown, a transverse bar is secured to 
the upwardly extending rod, the ends of the bar being 
pivotall y  connected by links with the inner ends of 
levers fulcrumed on the end of the car, and extending i n  
opposite directions, s o  as t o  be within easy reach o f  the 
trainmen on either side. By either of these means the 
coupling pin may be readily raised until the block in 
the rear of the link is  forced outward by the spring, 
when the pin rests on the block, as shown. 

.. . . . .. 
Tannin In the Treatment of Burns. 

A correspondent of the Phal'maceutische Zeitung, 
speaking from his own experience, says that tanni n 
cannot be too highly recommended as an application 
to burns, especially when very extensive, the skin 
being entirely removed. A 5 per cent solution is 
squeezed from a sponge over the denuded surface, 
which is then dressed with some soft ointment, either 
with or without tannin. Pain immediately abates, 
and the healing process is wonderfully rapid . The 
tannin .solution must, of course, be freshly applied as 
often as the d ressings are renewed. -Drug. Ci1'culaT. 

• • • • •  
AN IMPROVED BUTTER WORKER. 

The accom panying i l lustration represents a llIachine 
in which the butter may be worked as taken from the 
churn, the position of the butter being automatically 
shifted while a rolling pressure is brought to bear upon 
it. The invention has been patented by Miss Alma A. 

Foster, of Pomeroy, Ohio. The trough is essentially 
triangular i n  general contour, aUhough curved at the 
outer or wider end and straight at the inner enrl. This 
trough is supported to extend outward from a frame 
supported by four uprights, the trough inclining 
slightly downward to the rear, where there is a faucet 
by which any liquid worked out of the b utter Inay be 
drawn off. The main front portion of the trough has 
a central rigidly attached floor section, on each side of 
which is a wing section, each adapted to be brought to 
a perpendicular or inclined position relative to the cen
tral floor section, this  operation being effected by means 
of chains attached to brackets operated by rods or 
levers connected with the gearing at the rear of the ma
chine, the operation being automatical ly effected as 

McMANUS' WINDOW SHADE EXHIBITOR. the machine is worked to keep the butter constantl y in 
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The .... merlcan Metrolo/tlcal Society. 

This society, founded in the year 1873, has for its ob
ject the improyement of existing systems of weights, 
measures, and money, and is largely committed to the 
metric or decimal system of measures. I ts consti tu·  
tion very clearly define� its  scope and specifical l y  !States 
that its object is to secure the use of the deci mal system . 

HARPER 6; FINLEY'S CAR COUPLING. 

But beyond this limited scope its operations include 
the securing of common u nits of measures for physical 
work and purposes of general investigation. The ob
jects of the society are worthy of all comlllendation , 
and their modes of operation, as disclosed i n  the con
stitution, include appeals to legislative b odies, boards 
of education, school teachers, boards of trade, and the 
like, as weli as direct appeals to the people. who eventu
ally must be the arbiters in  the matter. The fol lowing 
are the principal officers elected for the year 1890 : The 
president is B. A. Gould, Cam bridge, Mass. ; corre· 
sponding secretary, 0. H. Tittmann Washington, D. C. 

• I . . ..  

AN IMPROVED CHECK HOOK FOR HARNESS. 

A check hook attachment consisting ot a retaining 
plate adapted to engage the point and close the en-

FOSTER'S CHECK HOOK FOR HARNESS. 

trance to the hook, whi le  it is designed to receive the 
back band strap, which serves to normally hold the 
plate in position, is shown in the ill ustration herew ith, 
and has been patented by Mr. George E. Foster, of 
Santa Ana, Cal. The hook is  shown appl ied to the 
tree and saddle, the latter being slotted and the u p
right part of the retaining plate passed up through it. 
The retaining plate is angUlar, and its uprigh t part, 
when the lowel' portion is in horizontal position , closes 
the entran'3e to the hook, but when the lower portion 
is tipped downward the hook is released, perilli tting 
free entrance or exit for the check rein.  In ad apting 
the device to draught harness the hook is formed with 
a slot or loop which rece ives the retaining plate. The 
plate is held in place in the hook and sadd ie h �' l'l �llJaI l  
screw. 

I posi t ion to be worked by the central roller. The roller 
sponding in tervals in  the opposite stile,  the latter be- , i s  tapering and preferably corrugated 01' ribbed, and is 
ing perforated to receive the pintle ends of rollers de- held to roll from side to side in the trough, by means of 
signed to support the window shades. 'rhe inner ends a mechanism connected with that which operates the 
of the thumb screw bolts are axially perforated to retain w i ngs, the detai l of which is partly shown in the small 
i n  horizontal parallel planes the several rollers, w hich views, the whol e bei n g  operated by a crank arm By 
are provided with the usual springs to automati(lally this m eans, a!S the butter i S l'olJed u pon the central floor 
roll up the attached shades. There are two series of section, by the movemen t of the roller to one side, it is 
spaced rollers, one at each side of the frame, near the agai n  returned to position, by the movement of one ofl 
doors, and when either door is let down, two or three the side wing

.

s, to be agal

.

·n rolled the other way in the I samples of shades may be readily drawn out for exhi- backward motion of the roller, and this movement is  
bition, and others drawn out to overlap them, all be ·  cont inuous unt i l  the operation is  completed. 1'he 
ing  automa

. 

tically returned to their places when the trough may be readily removed at any time for clean - l 
tlxamination is completed. ing or other purpose. FOSTER'S BUTTER WORKER. 
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Irrigati o n  in the West. 

Major J. W. Powell, the d irector of the United State!! 
Geological Survey, contributes an article to the March 
Century on " The Irrigable Lands of the Arid Region," 
from which we q uote the following : 

. .  The Snake or S h oshone River heads in the great 
forest-clad mountains of Wyoming and ru ns across the 
l ine i nto Idaho, then passes quite across the Territory 
u ntil  it becomes the boundary line between Idaho and 
O regon. Passing the northeastern corner of the last
mentioned State, it enters the State of Washington, 
and runs westward for a long reach until  it debouches 
into the Col um bia. The S hoshone River i s  one of 
great volume, second only to the Colorado. Reservoir 
sites along its course in Wyom i n g  and Idaho have al
ready been revealed by the surveys, and it is shown 
that in the upper region water can be stored to an 
amount of more than 2,000, 000 acre feet. This will irri
gate at the first usage at least 2, 000, OUO acres of land ; 
and if they be properly selected, so that the waters can 
be collected again and again after serving the lan d, 
the area redeemed will  be more than 4, 000,000 acres. 
There are many other tributaries belo w that have not 
yet been examined, and i t  is safe to say that the waters 
of the Shoshon e with its tri butaries may ult.imately 
serve from 8, 000,000 to 10,000,000 acres. I II its utiliza
tion three clases of problems are involved. If the 
waters are taken out in small canals near to the river, 
and the lowlands served first, and prior rights and in
terest.s established on such lands, then but a small 
part of the stream can be u sed. and the greater part 
w i l l l'uU a w ay to the Pacific Ocean ; and subsequently 
the region of irrigation can be enlarged only by buy
ing out vested water rights scattered along the course 
of the river. But if at the very begi n n ing the water 
can be taken out high up the river and carried in great 
canals to either side and there distributed to the high
er lands, and used over and over again on its return, 
a complete u tilization can be secured, and the cost. of 
the construction of the system of i rrigation by reser
voirs and canals will be greatly reduced per acre. To 
irrigate 2, 000,000 acres of land near to the river by 
short canals taken out along i ts course here and there 
will cost more than half as m uch as the constru ction 
of hydraulic works that will serve from 6, 000, 000 to 
8, 000,000 ; while the scattered mi n or works wil l  be for
ever subject to destruction by the floods, and the agri
culture secured will be of less val ue per acre, because 
the best lands will not be served, and only imperfect 
drainage will be secured. " 

.. . . .  .. 
AN IMPROVED MACHINE FOR STACKING HAY, 

ENSILAGE, ETC. 

The accompanying i l l u stration represents a portable 
stacker, capable of automatic elevation as the stack is 
formed, and designed for convenient manipulat.ion, 
wh ile expeditiousl y  forming the stack. It has been 
patented by Mr. Daniel H. Talbot, of Sioux City, Iowa. 
The drum of the machine is conical , and may be made 
of a series of grad uated rings or disks tied ' together so 
that they may be detached when desirable, or of a 
series of stri ps essen tially triangular in crol<s section, 
provirled with a longitudi nally tapering outel' cylindri
cal surface. The drum has a trunnion at i ts reduced 
end, t e r r u i l J a t. ing in  a cap, to retain in position a loose 
�leeve having on its under face an outwardly project-

j'eitutifi ( �mtri(au. 
is attached to the forward end of the frame to protect 
the journal end of the drum from contact with the ma
terial to be stacked. A vertical l y  adj ustabl e  auxiliary 
frame is attached to the main frame at one side to re
lease the bearing of the drum from the load carried by 
the platform, this auxiliary frame usually consisting of 
two upright side pieces, with a series of apertures, 
the uprights passing through straps secured to the 
main frame, and being secured thereto by a bolt or 
pin.  On the lower end of the u p rights is a horizontal 
sill, so fastened that it may be vertically inclined, ca�t
ers being secured to the sill. The machine is ordinarily 
operated with a team attached to a vertical beam ad
j ustably fastened to the rear or outer end of the main 
frame. 

.. . . , . 
AN IMPROVED HOE OR RAKE. 

'l'he accolU pan y ing i l lustration represents an im
proved implement in which the blades are secured by 

VOLTZ' HOE OR RAKE. 

[MARCH I ,  1&)0. 
more porous without sacrificing strength, or by making 
it more easily oxidizable, the coke would be greatly 
i m proved. Dr. Thoerner gives the results of several 
analyses, from which it seem s  that ordinary gas coke 
possesses lower real and apparent specific gravity than 
oven coke, and shows more cell space in its substance. 
Wood charcoal possesses thrice the purity of coke, 
with m uch lowflr specific gravity and sometimes double 
the cel l  space. Pine charcoal, the most porous of all, 
possesses the densest charcoal substance. In charcoal. 
the smallest details of the original structure of the 
wood are preserved ; the arrangement of the cells being 
such that the gaseo lls products of carbonization can 
easily escape without rupturing the substance. Conse
quently, when the charcoal is burnt, the entrance and 
circulation of oxygen in the cells is equally easy. 'l'he 
charcoal substance does not pass through a stage of 
fusion in the carbonizing process ; whereas in coke the 
substan ce has been fused into a dense, impenetrable, 
vitreous mass through which, in consequence of the 
want of continuity between the cells, the oxygen can 
only slowly penetrate. 

.. . .  � .. 
Natural Gas at A nder.on, I lld. 

At the recent all Il U al m eeti ng of the C itizens' Gas 
Company, of Anderson, Ind., president John L. Fork
ner made an interesting report, from which we extract 
the followi n g : 

We have laid 17,000 feet of additional mains, com
pleted a high pressure line through the entire system, 
making a complete circuit, from which we feed the low 
pressure mains,  at such points as it is necessary to give 
perfect service. 

I The mains of the Citizens' Gas Company now extend 
i throughout the entire city of And erson proper. They 

are furnishing fuel to the whole populace, with but few 
exceptions. We u n o oubtedly have the best system and 
the most com plete plant in the Indiana gas field. 

We h ave now four first ·class gas wells, givi ng an outbolts to the handle to form a variety of tools for farm, put of from 20,000,000 feet to 30, 000,000 feet of gas per garden,  and plantati?n
. 

use. The invention has been day. The plau t is i n  a splendid condition. patented by Mr. Wilh am Voltz, of No. 189 C h i cago N t accident to person or property has h appened �ve?ue'
l 

Chicago, I
d
I I .

F.Fig. 1 repres
b

e
l
nts the handle of rluri�g

a:he past year, and but one small break has oct e I�P  ement,  an Ig. 2 a dou e tool blade, as. a curred in the lines, and that was of minor consequen ce, combl �ed hoe and rake,. for attachment thereto, Fig. \ and soon repaired. 
3 ShowlDg a rake, and Fig. 4 a potato fork, attach ed to The splendid system of free fuel, inaugurated by our the handle . . Except when use� as a double tool,  the company, has attracted many people to our prosperous plate on wh�ch the hoe or rake IS formed hal:! L-shaped and growing city, who are b u ying and building homes slots to recei ve the boltl! secured on the plate fastened among U!;l, that they may enjoy the luxury of natural on the lower end of the hanole. the t.ool blade plate f I being then passed to place through the slots and 

ue . 

locked in position by nuts screwed on the bolts. 
Th ese n uts are preferably arranged with a cap, i nto 
wh ich passes the outer end of th e bolt, which is then 
hidden from view, and grass and weeds are prevented 
from twisting around the bolts. In the central plate 
of the double tool, as shown in Fig. 2, the bolt holes 
are simply suitable circular apertures, and i n  attach
ing this tool to the handle, the n uts must first be en
tirely unscrewed from the bolts. 

Controllillg the Phonograph alld Graphophone. 

It was announced last week in New York that a syn
dicate, com posed of several prom inent capitalists, 
among them Henry G. Marquand, D. O. Mills, Jesse 
Seligman , and .T. M. Waterbury, of New York, and 
John Wanamaker and Thomas Dolan,  of Philadelphia, 
had purchased the foreign graphophone patents for 
$50,000 cash. Inq uiry elicited the fact that arrange
ments had been perfected with Mr. Edison by wh ich 
a new company is being formed to con tl'l)[ both ma
chines in all countries outside of the United States and 
Canada. One of the Philadelphians comprising the 
synd icate said : " There has been such a syndicate 
formed, and those who com prise the syndi cate are : I D. O. Mills, H .  G. Marq uand, H. H .  Cook, W. Martin 

I Grinnell , Jesse Seli gman , and J. M. Waterbu ry, of New ' 
York, and Thomas Cochran, Wil l iam Wood, George 
H. McFadden,  T h omas B.  Wau amaker, and Thomas 
Dolan, of Philad elphia. John Wanaruaker, the Post
m aster-Gfln eral, is not i n  the syndicate. The company 
will have possession of all machines and instru ments 
nnder the patents, and the capital backing the syn
d i cate is u n limited. The particul ars will be devel
oped in a few days. "-The Electric World . 

• 4 • • • 
The DiKerence between C o k e  and C harcoal. 

.. . . . .. 
AN IMPROVED HEDGE FENCE. 

The accompanying illustration represents a method 
of constructing a hedge fence by plashing in a sys
tematic way, conn ecting the upper ends of the canes 
by a horizontal rod or rail forllled in sections, and hav
ing spliced connect.ions with each other. The inven
tion has been patented by Mr. Peter Geiser, of Waynes
borough , Pa. The trimllied-out canes or stalks are 
drawn to their desired inclined position, and thus hl'ld 
by a series of wire bracing strands with open-ended 
hooks on one end to ellibrace the roots, sligh tly under 
the surface o f  the ground, the wires passi n g  diagona l l y  
u p ward t o  be bent around certain o f  t h e  canes and 
passed horizontally backward, wh pre they are inter
l apped without fastening on opposite sides of aojacent 
canes. To stiffen the top line of the canes a horizontal 

D r. W. Thoerner, in an article published in Stahl 
und Eisen, gives the result  of a series of ex p�riment8 1 ? " 
designed to bring out the com parative characters of 

TALBOT'S MACHINE FOR STACKING HAY, ENSILAGE, ETC. coke and charcoal. He points out that charcoal con - GEISER'S PLASHED HEDGE FENCE. 
sists of a large num ber of more or less regul arly 

ing arm ,  with an open i n g  through wh ich passes the arranged cel l s, joined to one another longitudinally. railing or stran d  is passed or plashed through bet ween 
perpendicular bar or po�t around which the stack is The walls of the cel l s  are easily permeable by gases, and with them, this l ine being made up in sections 
formed, this bar forming the pi vot around which the and read i l y  oxid izable. Coke, on the con trary, con- with splicing loops, as shown at the bottom of the en 
l lI achine travels. The fralUe is made with two down - tai n s  general ly separate u n connected cel l s  or groups of graving. The top ends of each of the canes are pre
wardly incl i ned side bf'ams, attached at thei r i nner cells, the walls of which are com posed of a dense vitre- ferably tied to this railing with tarred or other water
ends to a cross bar, and u nited at thei r outer e n d s  by ous substa n ce wh ich is  i m perm f'able by gases and proof cords 01' wire. Below this line may be used one 
a l arger cross bar or beam , m aking the fralUe essen- exceedingly difficult to oxid ize.  Coke acts differently or more iJ orizon tal strands of barbed wire, which are 
t ia l ly  triangular. U pon this  fram e. above the conical to ch arcoal i ll the furnace, and les!; ad vantageousl y sim ply passed bt'tween and alternately on opposite 
d rum, is an inclined platform, u pon wh ich the hay- because of these differences. If, th erefore, it were pos- i s i des of the canes, without fastening them otherwise 
elevating mechanism may be pl aced and from which sible to cause the structure and character of coke to I than by their contact with the protr uding stubs or 
the material is fed in the track of the drum. A shield more n early resem ble charcoal, either by rendering it thorns. 
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THE NEW BOSTON FIRE BOAT " ENGINE NO. 3!." 

The city of Boston has recently built and put into 
service a fire boat, designed for use as a floating 
fire engine. As the vessel in q uestion represents the 
most advanced type of fire boat, and in a number of 
points differs from any hitherto constructed, we iIluil" 
trate it in this issue. The construction of boats of this 
kind has now been developed u ntil they are no longer 
mere tug boats with special pumps. Everything in 
their design is intended to insure the production of a 
true floating fire engine, one that for days in succession, 
without a minute's intermission, can throw water u pon 
burning buildings or shipping. Thus on the occasion 
of the hnrning of the great elevators of the New York 
Central Rai l road in this city, in May, 1889, the New 
York Fire Department boat Havemeyer was kept at 
work for nineteen days and nigh ts, her boiler being 
under forced draught for that period. This, of course, 
was a highly exceptional occurrence. There are but 
few structures in New York and its environs that would 
require such heroic treatment if burning. Yet it  shows 
what a fire hoat may be called on to perform. 

The new Boston fire boat is named h Engine No. 31," 
and has no other title. The general dimensions are as 
fol lows : Length over all, 108 feet ; on water line, 97 feet ; 
beam, m aximum,  24� feet ; on water line, 23 feet : 
depth of hold, 8 feet 1 i nch ; draught, 7 feet 4 inches. 
The hull  is of wood, and is of extra strength to resist 
the exceptionally heavy strains to which the heavy ma
chinery will subject it. The best quality of white oak 
is used for the principal members of the frame and for 
the plan king. Hackmatack and yel low pine are used 
for upper frames and other parts. Below the water.line 
the hull is sheathed with yellow metal. 

The stem u nder the water curves upward very gradu
ally from the keel , an d  from a point about two feet 
above the water line downward and aft for about 
twenty feet carries a yellow metal shoe, one-half inch 
thick. On the h urricane deck, or above the main deck 
house, is the pilot house and the officers' house and 
d rying room. The cabins  in the main deck house in· 
clude officers' cabin  and main cabin, gal l ey, mess room, 
and general offices. Accommodations for a crew of 
fourteen wen and officers are provided in this house. 

The steam is generated by Cowles' water tube boil
ers. There are two of these, each occupying an area 
of 11� X 7� feet, and in height rising 1 l �  feet. When 
fi l led with water and ready for use the two weigh 19 '74 
tons. They have 3,200 square feet of heating surface, 
a little over 87 square feet of grate'surface, and are test
ed up to 300 pounds, giving a workin g  allowance of 200 
pounds. With natural draught they develop 400 horse 
power, which may, by steam jets in the chimney, be 
brought up to 900 horse power. This boiler Is  a sort of 
combination tube and shell boiler. The tube ends are 
expanded into place, so that no screw connectioDlil are 
exposed to the fire. The same type of boiler is used 
upon the New .York fire boat Havemeyer. 

The engine is two·cylinder compound, 18 and 34 inch 
cylinders, with 20 inch stroke. They are inverted, and 
are carried on six wrought iron columns. They have 
l ink gear, and in general are of the tug boat type. A 
Wheeler surface condenser of 1, 000 square feet surface 
is employed to condense the exhaust steam. The shaft 
is of wrought iron and steel, and is  6%" inches diameter 
at its smallest part. Steam reversing gear is used. 

Two screws are used, embod ying the Kunstadter 
steering gear arrangement. One works j ust aft of t he 
stern post and forward of the rudder, in the usual 
place. The other, termed the swiveling scre w, ill 
carried by a short shaft journaled in the rudder, and 
revolves about this as an axis, the rudder being cut 
away to allow it to rotate. This short shaft is con
nected to the main shaft by a uni versal joint directly 
in l ine with the rudder post, which is cut away to 
allow room for it to work in.  As the rudder turns, it  
turns the axis of the after screw, so as to materially re
enforce the directive action of the rudder. The rudder 
is of cast steel . The front screw is of 6 ft. diameter and 
9 ft. pitch ; the after or swiveling screw is of the same 
diameter, but of 10 ft. pitch. Each has four cast steel 
blades. When the rudder is  straight, the thrust o f  
both screws comes upon t h e  inboard t hrust bearings ; 
when the rudder is inclined, the

· 
oblique com ponent of 

the thrust of the after screw is taken by the rudder 
frame. 

A steam steering engine, double cylinder, 7 in. 
stroke, 5 in. diameter, is employed to turn the rudder 
and the swiveling screw. A small steering wheei i n  
t h e  pilot house i s  used for working it. Spare tackle i s  
provided for steering b y  tiller when necessary. 

The pumps were built by the Clapp & Jones Manu
facturing Company, of Hudson, N. Y. They are of  
vertical, duplex, double-acting flywheel type. 'l'hey 
are divided into two sets, comprising altogether 4 
steam cylinders, 10 in .  by 10 in . ,  and 4 water cylinders 
of 10 in. stroke and 9 i n. diameter. One set is  placed 
on each side of the engine room. In the forward end 
of the deck house is a cast iron 12 inch header, into 
which the pumps force their discharge. It has four 3� 
in. and four 2� in. hose connections, with gate!! or 
valves. To these hose of any length may be connected, 
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two thousand feet away. Upon the forward deck are 
also installed two Cowles swiveled nozzles carried by 
short stand pi pes. Each of these delivers a four inch 
t!tream of water. They can swing through a complete 
circle, and can be elevated 60 degrees. A 9� in. copper 
pipe is carried from the pumps below deck on the port 
side, to suppl y the header and stand pipes. The 
means for perfectly controlling these immense streams 
are well illustrated in the cut. The maximum working 
pressure is 225 lb. On the trials this pressure was not 
attained. The pum ps could be driven up to 320 and 
330 revolutions per minute. At 300 revolutions, with 
50 to 60 lb. pressure, they worked well .  A good work
ing speed was found to be 210 revolutions and 140 lb. 
pressure. They threw a 4 in. stream from the Cowles 
nozzle about 400 ft. and four 2% streams 230 ft. through 
100 ft. of 3� in. hose and hand pipes simultaneously. 

On her trial trips the boat was found to be of good 
speed, developing a speed of 16 2-7 statute miles per 
hour. The swiveling screw on this speed test showed 
a slip of only 4'7 per cent, and the leading or station
ary screw showed a negative slip, due undoubtedly to 
the boat drawing water after it . A considerable slip 
is  not incompatible with efficiency, and the old view 
that the two could not coexist has been abandoned. 

The fire pumps were found to be unexceptionable in 
their working. In the illustration a good idea is  given of 
the service that such a boat can perform. In addition 
to the two four-inch streams thrown from her forward 
deck under perfect control, a number of linet! of hose 
can be carried from the header, so as to deliver w ater to 
engines on shore. Thus the boat is not merely for the 
protection of the water front. Most useful service can 
be executed in a belt 2,000 feet wide around the shore 
line. 

High speed is a valuable factor in boats of this char
acter, as enabling the nearest point to a conflagration 
to be quickly reached. This is possessed by . .  Engine 
3 1 . "  The Kunstadter screw steering attachment in
creases the maneuvering powers greatly. A positive 
and efficient steering can be obtai ned when the engines 
are reversed, so that the boat can be worked to a ceI" 
tain extent as a double ender. This  quality of good 
steering when going backward might be of the utmost 
importance in critical positions. 

Recent '&ddltl o o .  to the Brltl.h Navy. 

The followin� is a list of the vessels launched for 
her Majesty's navy during the past year : 

Name. 

.alake . . . . . . . . . . . . . . . . . . . . . .  . 
Vulcan . . . . • . • . . • . . . . . . . . . .  
.aarham . . . . . . . . . . . . . . . . . . . . .  . Blanche . . . . . . . . . . . . . . . . . . . . . .  . 
Blonde • . . . . . . . . . . . . . . . . . . . . . .  
Barrosa . . . . . . . . . . . . . . . . . . .  . 
Barracouta . . . . . . . . . . . . • . •  . .  
Basilisk . . . . . . . . . . . . . . . . . . . . . .  ' 
Beagle . . . .  . . . . . . . . . . . . .  . . . 
Widgeon . . . . . . . . . . . . . . . . . . 
Redpole . . . . . . . . . . . . . . . . . .  . 
Goldfinch . . . . . . . . • . . . . . . . . . . . .  
Lapwin.g . . . . . . . . . . . . . . . . . . . .  . 
Ringdove . . . . • . . . . . . . . . . . . . .  

::[C:;.:.I;: . ... . ':. : : : : : : : : : : : : :  
Sparrow . . . . . . . . . . . . . . . . . . .  . 
Thrush . . . . . . . . . . . . . . . . . . . .  . 
Wizard . . . . . . . . . . . . . . . . . . . . .  . 
Whiting . . . . . . . . . . . . . . . . . . . . .  . 
Salamander . . . .  . . . . . . . . . . . . . 
SesKul l  . . . . . . . . . . . . . . . . . . . . .  . 
Sheldrake . . . . . . . . . . . . . . . . . .  . 
Skipjack . . . . . . . . . . . . . . . . . . . .  . 
Span"ker . . . . . . . . . . . . . . . . . . .  . 
Speedwell . . . . . . . . . . . . . . . . . .  . 

Tons . 

9,000 
6,1120 
t.830 
1.500 
1.580 1,580 
1,580 1,170 1, 170 

I 801, 
805 
805 
805 
805 
805 
805 
805 
805 
785 
735 735 785 785 785 785 1'3Il 

Horee 
power. 

20,000 
12,000 
6,000 
3,000 
8.000 
3,000 
3.000 
2,000 
2,000 
1,200 
1,200 
1,200 
1,200 
1,200 
1,200 
1.200 
1,200 
1,200 
4,500 
4,500 
4.500 4,500 4,500 4,500 4.1\00 4,500 

Speed. 

knots. 
:Ill 
20 
19'5 
16'/1 
16'1) 
16"5 
16'5 
14'5 
14'5 
13'5 
13'5 
13'5 
13'5 
18'5 
13'5 
18'5 
18'5 
1 3'5 
21 
21 
21 
21 21 21 21 21 

Cost. 

£ 430,fl58 
292,107 
101.408 

96,937 
96,937 
96,937 
96,937 
67,632 
6';,632 
45.678 
45,678 
45,678 
45,678 
45,678 
45,678 
45,678 
45,678 
45,678 
58,000 
58,000 
58,000 
58,000 
58.000 58,000 58,000 
58,000 

'ro these may be added thirteen first class and ten 
second class torpedo boats, supplied by Thornycroft, 
Yarrow, White, and a Paisley firm . for the navy, and 
the Pandora and four sisters, of 2,575 tons and nine
teen knots speed, for Australia. 

. 1  . . ... 
Marla Mitchell Chair of '&.'ronomy. 

But a few months have elapsed since we had to re
cord the death of Maria Mitchell, the professor of as
tronomy at Vassar College. One of the last efforts of 
her life of usefulness and of devotion to Ilducation and 
scienee was in the direction of making the astronomi
cal department of Vassar College sel f-sustaining. Only 
her failing health and death prevented the accomplish
ment of her wish. By personal solici tation she had 
raised $5,000, no inconsiderable nucleus, as has since 
been made evident. Already the alumnm have in 
creased t,he sum to  over  $25,000, leaying about $15,000 
still to be raised .  The establishment of a professional 
chair requires about $40, 000. Miss Mitchell did m uch 
to advance her chosen science, an d played her part in 
elevating the standing of her col l ege and country in 
the 'astronomical world. Some testi monial is d ue to 
the bright Nantucket lady who was a friendly rival to 
Mrs. Huggins in  her devotion to stellar science. O ur 
readers know her as a most interesting contri butor. 
We feel that many of Prof. Mitchell's scientific friends 
will be only too glad to h ave an opportunity of con
tributing to a testimonial i n  her hOllor. Such an oc
casion has now offered i tself, and wi l l, we trust, be 
l iberally responded to by many. Subscri ptions lIIay 

so that water can be dehvered at hIgh pressure, one or be addrbssed to VaSSar College, poughkeeptue, N. Y. 
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Wart.-thelr Cure and Removal. 

To the Editor of the Scientific American : 
In reading the SCIENTIFIC AMERICAN of February 8 

1 found a remedy for removing warts. I send you a 
remedy that we have found to be better and more siln
pIe. Take common washing soda and make a very 
strong solution. Apply it to the wart four or five times 
a day. We have tried this and have never seen one 
wart that this would Dot remove in a few days and 
leave no soreness at al l. A. J. MOSLEY & SONS. 

West Philadelphia, Pa. 

De.troy the Sparrow •• 
To the Editor of the Scientific American : 

I am compelled to take exception to the answer in 
No. 1826, to " C. McE. , "  wherein it is suggested the 
English sparrow is useful in destroying worms. 

The English sparrow is a granivorous and not a car
nivorous or insectivorous bird, and will not touch an 
insect. The country to-day is as much, if not more, in
fested with injurious insects than before the sparrow 
made its appearance, and that is owing greatly to the 
fact that the English sparrow is  an enemy to and has 
driven most of our native birds a.way, which were in
sect-eating and did m uch toward ridding the country 
of the pests. The little wren, one of the most valuable 
insect-eating bird�, has got· to be quite a euriosity on 
account of its scarcity, being run out by boss sparrow. 
It is a fact that the sparrow has become a nuisance in 
every respect, and should be exterminated. 

The habits of birds has been a life study with me, 
and I speak from experience. TROS. D. HYATT. 

49 Bainbridge St. , Brooklyn, Feb. 15, 1890. 

.& S'rlking Hypnotic Experlmen'_ 

The end I have ever held before my eyes, then, and 
which I hope I have never 10lSt from v i e w, is this : to 
study th e h y pnotic phenomena according to a strictly 
scien tific method, and for this purpose to employ pro 
cesses purel y physical and which can always be com 
pared with one another, so that the results obtained 
by me m ay be rigorousl y tested by all observers who 
shall use the same processes under the same conditions. 

Take one example from among a thousand. I 
present to a woman patient in the hypnotic state a 
blank leaf of paper, and say to her : . . Here is my 
portrait ; what do you think of it ? Is it a good l ike 
ness ? " After a moment's hesitation, she answers 
" Yes, indeed, your photograph ; will you give it  to 
me 1" To i mpress deeply in the mind of the subject 
this imaginary port.rait,  1 point with my finger toward 
one of the four sides of the square leaf of paper, and 
tell her that my profile looks in that direction ; I de 
scribe my clothing. The image being now fixed in her 
mind, I take that leaf of paper and mix it with a score 
of other leaves precisely like it.  I then hand the whole 
pack to the patient, bidding her to go over them and 
let me know whether she finds among these anything 
she has seen before. She begins to look at the leaves 
one after another, and as soon as her eyes fall upon the 
one first shown to her (I hl.'.d made upon it  a mark that 
she could not discern), forth with she exclaims : .. Look 
your portrai t ! " What is more curious still, if I turn 
the leaf upside down, as soon as her eyes rest upon it  
she turns it  over, saying that my photograph is on the 
obverse. I then con vey to her the order that she shal l 
continue to see the portrait on the b lank paper, e ven 
after the hypnosis has passed. Then I awaken her 
and agai n hand to her the pack of papers, req uesting 
her to look over them. She handles them j ust a8 
before when she was hypnotized , and utters the sallie 
exclamation : " Look, your portrait I "  If now I tel l  
her that she may retire, she returns t o  her dormitory 
and her first care will be to show to her companions 
the photograph I have gi ven her. Of course, her com 
pan ions, oot having received the suggestion, will see 
only a blank leaf of paper without any trace whatever 
of a portrait, and will laugh at our i!ubject and treat 
her as a visionary. l!'urthermore, this suggestion, this 
hallucination, will, if I wish, continue several days 
all I have to do is to express the wish to the patient 
before awakening her. 

The foregoing experiment has been made hundJleds 
of times by me and by others, and the fact can easi l y  
be sUbstantiated ; their objectivity i s  a s  complete as 
could be wished in researches of this kind. Hypnoti�m 
is directly amenable to our m eans of i nvestigation, 
and m ust needs be an integral part of the known 
domain of science ; t.o that goal O U I" efforts o ugh t to be 
directed. ·-Dr. J. M. Chan Jot, in the Forum. 

Hair I nvigorator. 

A correspondent of the Lancet states that he has 
fou nd the following preparation most useful in cases of 
fal l ing off of the hair : 

Tinctnre of jaborandi.. . . . . . . . . . . . . . . •  . . . . . . .  � oz. 

I,anoline. . .  . . . . . . . . . . . . . . . . . . . . . . . .  . . . .  3 drachms, 

Glycerine . . .  . . .  . . . . .  . . • • • .  ' "  . . .  . . . . . . . . . 2 oz. 
Mix [by the ai,l of 11 l i ttle Roft soap] .  

A little to be rubbed 10 every mght. 
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Jtitutifi t �tutritatt. 
What SanUary KeCorlll call do �or a (JUy. I comparison of the results following these improve-

I away. Three wells are being put down just north of 
The Secretary of the Tennessee State Board of ments. This can be stated in very few words : town, and still some hopes are entertained that gas will 

Health,  Dr. J. Berrien Lindsl ey,  has prepared an arti- I n  1877 Nashville occupied all area of scant three be found, but for the present the people will have to 
cle for the forthcoming report of the board which shows miles, with a population of 27,000, and a death rate of be content with carrying wood and coal, as in years 
in a striking manner how the h ealth of a large com- 34 '55 per 1,000 yeady. Now it has an area of 4,021 acres, gone by. -llostoTia Democrat. 
m unity can be benefited by the intelligent efforts of a or sil; and one-third sq uare m i les, with a population of • • • , • 
few active individuals who have the support of publ ic 6t:!,531, and a death rate of 15'31.  THE ARTESIAN WELLS OF RIVERSIDE, CAL, 

opinion. The article deserves to be studied by sani- As Dr. Lindsley j ustly says, this is progress. It is In the February number of last yea.r's North AmeTi
tal" ians everywhere, if only as an encouragemen t to true that Nashville is favored by its position,  and it can Review Wm. Hosea Ballou, in aD article  enti tled 
them to persevere in their  " Unconscious Suicide, " re-
apparently thankless task, fers to the i m pure sources 
often against great odds. of supply of the domestic 

D r. Lindsley's paper is a water systems of all  the  
history i n  brief of  the work leading cities of t.he United 
of sanitary reform in  the States, and the enormous 
city of Nashville, wh ich increase of mortality pro-
work was begun in 1874, ceeding from this ca�se. 
the im med iate incenti ve There are, he declares, onl y  
thereto being t h e  devasta- a few towns, and these 
tion wrought by the last small ones, in the whole 
cholera visitation. United States w h ich have 

" The Board of Health ,  a perfectly pure water s u p -
a s  organ ized i n  Nashvil le, ply, notably Grand Ra-
consisted or the mayor, e:J; pida, Mich . ,  and Wauke-
o.tJicio, and of fou r  physi- sha, Wis. ,  " wh ich are fed 
cians, chosen by the City by enormous s p r i n  g s-
Council ,  with a medical cases exceptional and sin-

health officer exclusively gular in the water works 
devoted to the work. The h istory of this continent. . " 

city was then small ano Mr. Ballou may be e:J-
very poor. H e n  c e t h e  cused for h aving over-
board moved cautiously.  looked the domestic water 
No extravagant system of system of Riverside, CaL , 
sanitary engineering  was from the fact that i t  had 
urged, no bonos issued, no only been in operation 
debt incurred. The fi rst about a year when the arti-
steps were the registration cle we refer to was written. 
of deaths and thorough The domestic water sys-

local sanitation . R i g  i d AN ARTESIAN WELL NEAR RIVERSIDE, CAL. tern of River�ide (a place of 
house-to-house inspection about 7, 000 inhabi tants), 
by first-class officers was steadily pu rsued. Health  or- would be a disgrace were it not a healthy city ; but CaL , is supplied from artebian wells, about ten or 
d iances im partially and u n i form l y enforced . A COIll- that should be 1J 0 cause for discouragemen t for other twelve in number. '.rhe discharge from each well is 
p lete sanitary survey of Nashvil le  was taken early in less favored localities . Even the city of Mexico. bui l t  conveyed i n  open cement conduits to a central reser-
1877, a thing which had not at that time been atte mpt- as it is almost in a swamp, is  dest.ined, without doubt, voir, where, after having been sufficiently aerated, 
ed in a Southern city, and, i ndeed, in on l y one or two to become one of the healthiest cities in the world when the water is conveyed by a main pipe to Riverside, 
in America. Its value can hard ly be computed. Be- the huge sanitary work now i n  course of construction about ten miles distant, where it is distrihuted by 
sides giving that information without which a board of is completed, Nashville was not a healthy city before branch pipes in the usual way. 
h ealth moves in darkness, it is an educator without Dr. Lindsley and his associates took hold of it, and it The artesian basin in which these wells are sunk is 
equal. An intell igent and respected member of the is now w hat they, and others inspired by their zeal and situated at the foot of Mounts San Bernardino and 
police force, well kuown and well liked by all the com- enthusiasm,  have made it ; and there is no valid reason Gray Back, of the Sierra Nevada range. Gray Back is 
munity, visited every house and every building in de- why every other city and town in the country should 11 ,500 feet above sea level, and snow can be found on 
tail. With suitable memorandum books, he entered not be im proved in the same way, i f  only the right men its northern sUUlmit every day of the year. It is 
the results of his inquiries. Thus, in a few months, can be found to undertake the task. They certainly this melting snow, percolating down through the 
every one in Nash ville was initiated into the work un- ought to be urged at least to try, after reading of what thousand feet of rocks and sand into the gravel strata, 
dertaken by the board-that of making Nashville a Nashville has accomplished quietly and as a result of that furnishes the supply w here, about seven miles 
city renowned for health and proof against epidemic patient effort.-Medical Record. from the base of the mountains, the wells are sunk. 
scourges. " ... . .  I .. This water has been pronounced by Prof. Hilgard, 

During the epidemic of yellow fever in Western Ten- Failu re of Natural Gas at Upper Sandusky, O. State analytical chemist, who analyzed it, as containing 
nessee, in  1878, Nashville became a veritable city of Upper Sandusky's great gas well, known as " Jumbo," not the slightest trace of any foreign substance, being 
refuge, and its board of health had an opportunity to has given out. and the town is likely to return to coal. absolutely pure. It is remarkably clear and sparkling. 
demonstrate the efficiency of individual isolation and On the 1st of December there were over 1,600 fires go- The artesian wells of this system are all (fourteen) sunk 
perfect sanitary preparation. The healthfulness of the ing, but of late a large number have had to be shut off in close proximity to each other within about seven acres 
city at this ti me was so universally ascribed to the ef- on account of the lack of supply, and others have paid of ground. Average depth of wells 122 feet. The source 
forts of the board of health, that the citizens gave them their bi l ls  and ordered the mixers taken out, expecting of supply seems practically inexhaustible. As fast as 
an ovation as It the requirements 
Illark of gratitude 0 f t h e  rapidly 
and public appre- growing city of 
ciation of their Riverside (the or-
services. T h i s  ange growing cen-
p u b I i c demon- ter par excellence 
stration was, of of Cali fornia) de-

c o  u r s e ,  of far mand, a new well 
reaching benefit is  !lunk. T h e  la�t 
in i m p r e s s i n g  one was put dow ll 
u pon the entire last month, a n n  
community t h e  is now flowing 1 48 
undoubted value inch es, ano w i t h  
of s a n i t a r y  re- such force lbat i t  
form. b rought up frollJ 

In the fal l of  the bottom al ld 
projected frolll i ts 
mouth a s t o n  e 
w e i  g h i n g 2Yz 
pounds . 

1 f<::i3 the Board of 
P u b  1 i c Works 
came in to exist
ence, and at once 
began the work 
of rp.medying the 
g r e a t  d e f e c t s  
m a d  e apparent 
by the sanitary 
su rvey. T h e !l  e 
were, especially, 
t he deficient wa- RIVERSIDE, CAL., AS SEEN FROM RUBIDEAUX MOUNTAIN. 

These wel l�  are 
situated at all ele

vation of 174 feet 
above the l owe�t 
part of the cit.y, 
giving a p reSHure 
sufficient for al l 
fi re purposes. The 
F. u r p I u s  water ter su pply, t h e  

a l lllost total lack of drainage, the miserable condition 
of the alleys, and the pressing need of improved streets 
and sidewalks in many portions of the city. The pro
gress made in each of these l ines has been progressive 
and most satisfactory. The city has now t wenty-five 
miles of sewers, and the new water-works, nearly com
pleted, will furnish a daily supply of thirty million 
gallons. 

But of more interest than a Illere statement of what 
bas been done in the way of sanitary improvement is a 

to go back to coal or wood. The Ohio Thrasher Com
pany, which was induced to come h ere from Mansfield. 
expecting free gas, has already expended about $30,000, 
and being about ready to commence business find that 
they wi l l  be left out in the cold. The citizens feel very 
indignant at the managers of the ga!' company, believ
ing that by proper management they would not thus 
have been shut off. The entire town has been piped , and 
n early every one connected, at costs ranging from $25 to 
$75, which is about as good a s  that amount thrown 

from this system is used for irrigating orange o rchards, 
but m ust not be confounded with the i rrigation water 
system of Riverside, the supply of which (about 4,000 
inches) is carried from the foot of the moun tains in an 
open canal. E. R. SKELLEY. 

Riverside, Cal . ,  February, 1890. 
• f • • •  

THE sustaining power of the Forth bridge may oe 
imagined from the statement that each cantilever 
would sustain six of the greatest ironclads. 
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THE ARMADILLO. (not visible in the cut) ; its color is dark gray or brown- I comb. The claws on i t� forefeet are developed to a re-

Since naturalists have begull to study the animals of ish. The forefeet have strong, sl ightly curved claws, on warkable degree, rem i nding one of those of antedilu
earlier ages as diligently as those of the present time, the points of which the animal walks, w h ile the claws vian creatures. A full grown tatou can dig a hole 
the latter have been forced by comparison to give way I of  the hind feet lie horizontally on t he groune. � longer than itself in three minutes, or in less time if  
to the former ; for in the ranks of  the ext i n ct fauna Tmvelers wh" h ave seen these an i lllal � r u n  describe I the gronnd i s  "oft.. I t  is stated that the animal sinks 
are many gigantic forms before the observer's eyes, 
which cannot be approach- and these statements are 
ed by their modern repre- proved by the two arma-
sentatives. A p p a r e n t l y  dil loes i n  the Berlin Zoolo-
many large animals are gical Garden. As they rol l 
doomed to extinction ; the themselves up i n  t h e  i I' 
sea cow, the great auk, holes, it is almost impossi-
and the dodo have died ble for even a strong man 
out within historic times, to draw them out. The 
and there is no doubt as to armad illo is often obliged 
the fate of the elephant to e nlarge or change his 
and other pachydermata. burrow in his search for 

The armadil lo must be a food, which consists of 
near relative of those enor- beetles, larvle and worms, 
mOils eden tates, the glyp- ants and termites. Its 
todon anrl the megathe- manner of burrowing re-
rium ; but in regard to size minds one of the mole. 
it  i s  tl' lll y eclipsed by them, Altho\1gh the flesh of the 
for its greatest length is  armadillo is  prized i n  South 
ahout one yard or one and America, i t  i s  m u ch d is-
a half yards. The fossi l  l i ked b y  the h u n ters o f  the 
edent.ates seem to have re- broad steppes. The bur-
sembled the l iving mem- rows of tatous o ften throw 
bel'S of their family closely gal loping horses, injuring 
i n  their  l imited lIIental  ca- them or throwi ng their 
pacity, and to have used riders from their saddles. 
very little intelligence fOI' Besides the armadilloes 
the preservation of their already referred to,  we 
kind. wight mention the Dasy-

The t h I' e e armadil loes ARTESlAN . WELLS AND RESERVOIR, RIVERSIDE, CAL. pus gigas, Dasypus sex-
shown, l ike all their class, cinctus, Dasypus conw·us, 
are clumsy, awkward creatures, with narrow, longo ' the movement as very comica\ ' this impression being Dasypus minutus ; all of which are natives of South 
snouted heads, weak eyes, ears like those of swine, increased when the bolita runs clattering over boards. America.-Illustrirte Zeitung. 
short but powerful legs, with strong, curved claws, Its abi l i ty to roll i tself up protects the armadillo from • • •  • • 
and a long tail. the attacks of many ani mals. Tile Value of Elect ric Ligh ting on the Suez Canal . 

The armor differs from the scale covering of other The bolita is found in the great plains of South The n ight traffic on the canal has increased very 
animals, the middle being formed of bands of bones, America, the home of all armadilloes, being most nu me- rapidly since electric lighting was started . Thus i n  
which i s  the distinguishing featu re o f  the species. The rous in  the Argent ine  RepUblic. Captive bol i tas eat 1887 there were in  a l l  371 night transits made, but in 
skeleton shows remarkable  development of the fore fruit and leaves, but their food has to be prepared in 1889 this number had increased to 2, 454 out of a total 
legs, the thigh bones and claws being of peculiarly small pieces, hecause their mouths are very small. of 3,420, or u p ward of J71 per cent of the vessels pass
stron!! construction, well adapted for their work. The tatou (l'atnsia Ka.':)plm·i) i s  marked No. 2 in our ing through the canal, and four-fifths of the total t.on-

No. 1 in our illustration represents the ball armadillo i l lustration. It attains a length of about twenty-three nage, used the electric l ight to assist them. At the 
(Dasypus tricinctus), called by the natives apal' or inches ; i t.s forefeet are provided with four claws and same time the average duration of the passage has been 
matako, and by the Spanish, bolita. the hind feet w ith five, and i ts arlllor consists of l itt le  reduced u p ward of 40 per cent. Putting these facts 

The artist has shown it rolled Up like a hedgehog, four-cornered. scales, the separate bands consisting of into another shape, it appears that the effect of the 
a position which only this species of armarli l lo is  capa- triangular plates with the points forward. electric l ight as applied at Suez has been the same as 
ble of assuming. Its length from the point of the snout No. 3, the bare-tailed armadillo (Dasypus gymnarus), if the can al had been i ncreased from 22 meters, its pres
to the tip of its tail is  about seventeen inches ; the ar- has a very different armor, the front part of which is  ent width at the bottom, to 32 meters, an operatiol .  
mor of plates 0 ,' scales is interrupted by three bands provided with divisions resembling the cells  of honey- which would cost at least £4,000,000. 

ARMADILLO. 
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Natural Ga.. in ludlana. 

A synopsis of Indiana gas facts and figures shows 
that 400 m iles of pipe lines have been completed,  in
cl uding those supplying the  city of  Indianapolis from 
the Hamilton County field .  Of the Indianapolis lines, 
the Consumers' Trust, w ith its recent purchase of the 
Broad Ripple plant, has about 74 miles of pipe l ine, 
and with its 9,000 connections supplies about 35,000 
people. Its pipe line includes 30 miles of 8 in . , 14 miles 
of 10  in. , 12  miles of 12 in. , and 18 miles of 16 in. pi pe, 
and it has about 115 m iles of street mains, varying 
from 1 6  in .  to 3 in. in diameter. 'rhe Indianapoli s  
Natural Gas Company has 3 5  miles o f  pipe line, and, 
with 5,000 connections, snpplies 20, 000 people.  Its pipe 
l ine includes 6 mi les of 6 in. , 8 miles of 8 i n . ,  and 21 
mi les of 12 in .  pipe, and its street mains ex tend over 
60 miles. The two companies com bi ned supply 55,000 
domestic consumers, at a saving over former coal bills 
of $250, 000 annually, and up to a comparative ly  recent 
period each suppl ied abo u t  150 factories and public 
buildings, with an ann ual saving over former coal bills 
of more than $100, 000. 

The other com pleted pipe lines in the State vary in 
length from 5 to 48 m iles and in diameter 2 in. to 12 i n . ,  
the major ity  of them averaging 8 i n .  Upward o f  20 
cities and towns in the State, with an average popUla
tion of 260, 000, are supplied with  pipe line service, and 
i f  the cities and towns of  the State suppl ied directly 
from the wel l s  are added,  t h e  l i�t wi l l  be increased to 
71 ci ties and tOWIJS ,  with an aggregate population of 
41 1 ,000, in round n u m bers. Placing the calculation on 
the basis that one-fourth of the population in cities 
and towns supplied with natural gas are consumers, it  
would give the State u pward of 100,000 municipal con
sumers, w i th  an approx imate annual saving over former 
fuel of $3,000,000. 'fhe saving to manufacturers in the 
fou r  cities of  M u ncie, Anderson, Marion, and Kokomo 
alone foots up $1,045, 000 a year, and if the savings of 
al l  th e other State manufacturers using gas fuel did 
not exceed another mi l l ion,  it  wou�d make up a total of 
$5,('00,000 a year as the amount of saving effected by 
the new fuel to the people of the State, saying nothing 
about the in creased comfort and inciden tal ad vantages 
which atten d its use. 

In  piping o f  n atural gas it  is estimated that capi
tal has come i n to the State amou nting to $7,433,000, 
em ployi ng 7, 7l'l3 I Iew operators. Still this does not 
begin to sh o w  the actual benefit in the way of employ
lllent and the increase of population to the State. 
Then it is asserted that " the area supplied with 
natural gas in Indian a by wells within its boundaries 
and pipe l ines extending from the main field now in
cludes portions of 30 cou n ties, containing a territory 
that measures more than S,UOO square m iles and popu
lated by more than 1 , 000,000 residents. '1'he main field 
of supply alone includes the greater portion of 21 coun
ties, containing m.ore than 6,000 square miles and a 
population of 750, 000. As compared with this,  the gas 
fields of other sect ions of the country seem very lim i t
ed. 'fhis State has less than 400 square miles of pro
du�tive gas territory. The Ohio field, counting all 
territory claimed as productive, measures leSR th an 
1 ,200 square m i les. The Indiana gas territory already 
developed wil l  measure several times as much as a l l  
t h e  other gas territories thus far developed on this 
conti nent.  

What the future of the Indiana field will be is to 
some extent  a m atter of conjecture, but there is  every 
reason to believe its suppl y will  outlast that of other 
section s. The big wells in  the upper portion of the 
Indiana belt,  l ike the " Ju lllbo, " at Fairmount, in 
Grant County, which furnishes 11 , 500,000 ft.  dai l y, and 
which has t ransformed that town into a manufactur
ing center w i t h a doubled population, show no appre
ciable d i llli n ution of their flow since they were struck, 
more than two years ago. The safeguards clai med to 
be th rown about the Indiana natu ral gas, and which 
seems likely to preserve a supply for the use of the 
people of that State long after the supply of its neigh
bors has been exhausted, is its low i ni tial press llre and 
geological location of thA belt. The latter makes it 
i m possible to convey the gas to points ou t�ide the 
State without the use of extended pipe l ines, and the 
low rock pressure makes it difficult, if not impractica
ble, to carry the gas in pipe lines beyond a moderate 
lim i t. 

Damage to Adjoining Stru cture" Cro m  Heavy 
Buildi ng ... 

With the increasing size and weight of modern office 
buildings there come not only serious p roblems of safe 
and economical construction , but the st i l l  more d iffi 
cult  question of how to  prevent damage to adjoining' 
structures, not merely from u ndermining of founda
tions, which can be avoided by suitable underpi nning, 
but from the actual compression of the soi l .  

I f  any one wil l  take the trouble to exam ine the old 
and com paratively l igh t bui ldi ngs alongside of which 
some high and heavy structure h as recent ly  been 
erected , the chances are that he will find the old build
ings more or less damaged by thei r new neighbor, and 
cracked wal ls and si l ls, and es pecial ly  cracked l intels 
over the nearest windows, will show that the old wall 

$titutifi t �mtrl'llU. 
next the more recent structure has been carried bodily 
down ward. As before intimated, this settlement in 
most cases is not caused by any defect in  or injury to 
the fou ndation of the old bui ld ing, but by the fact 
that the heavier structure has compressed the soil and 
taken the lighter one down with it. 

As the evil is progressive, increasing as the new build
ing goes u p, and for some time after it  is finished, it 
cannot be provided against once for all, but the remedy 
must bA progressive also, and the only way to prevent 
the inj ury is  to keep the old wall wedged or screwed up 
while the new one goes down. The only instance we 
know of where this has been done is  in the case of a 
large building now being erected in C hicago, where the 
soil is so compressible that such a building is  expected 
to settle three or four inches during construction, and 
wl1ere one fine tall building has had one corner carried 
down four or five inches by a heavier bui ld ing along
side, with the result of very badly cracking the older 
structure from top to bottom through the nearest l ine 
of windows. To a void such a disallter the wall of the 
old bui ldiug, some seven stories high, next which the 
new building j ust mentioned is  being put u p ,  is tem
porarily supported on screws, and is by them kept 
slight ly  above its normal position, so as to allow for 
settlement bet ween times. These screws will support 
the old wall for some six mOllths after the new building 
is finished, and until al l settlement is over. With a less 
com pressible soil, or a lighter buildin�, perhaps iron 
counterwedges between stout bearing stones would give 
sufficient lift, and could be left in when the new bui ld
ing was completed.-The Engineering and Building 
Record. 

beaver both comfortable and safe. The dam is con-
structed of sticks, mud, and stones gathered together 
with great skill and labor. The breadth of the base 
and top of the beavers' dam is al ways in exact propor
tion to its height and length and the volume of water 
to be held. 

.. f .  � .. 
Care oC H o u  .. e Plaut ... 

Whene ver an herbaceous plant begins to drop its 
leaves, it  i s  certain thl).t its health is i mpai red in some 
way. This may be due to several causes, such as being 
pot-bound, over-heated, exposure to col d  or  the appl i 
cation of powerful stimulants, as guano, strong liquid 
manure, alkalies, etc. , or  to some other cause, which 
has destroyed the feeding roots of the plant, thus in
ducing disease and speedy death in all cases where 
remedial measures are not speedily resorted to. The 
steps taken in these cases by the amateur are generally 
the most disa�trous course t h at could be taken toward 
the plant, short of destroying it at once-that of 
del uging it with water and appl ying strong stimulants. 

When the n utritive organs of the plants have been 
destroyed or overgorged, thlCl remedy is very similar 
-that which nature suggests when animal digestion is 
deranged-namely, that of giving no more food until  
it  reacts. Then, if  the roots have been inj ured from 
any of the above named causes, we must let the soil in 
which it is  potted become nearly dry. After which 
remove the plant from the pot, take the ball of soi l in 
w hich the roots have been enveloped and crush it be
t ween the hands, j ust enough to allow all the hard 
outer crust of the ball to be shaken off. Repot in a 
rather dry soil, which m ust be l ight  and rich , using a 

• , • I • new pot, or if the old one is used it shou l d  be well 
Beavers-Their Sagaci ty and Indu.'ry. scoured to open the pores, that evaporation may be 

Probably more has been written abou t the ind ustry properly carried on through the sides. 
of the honey bee and the sagacity of the beaver than Let the pot be onl y large enough to al low an inch of 
about any other two members of the animal kingdom. space between the sides of the pot and the ball of roots. 
A recent number of the Boston JOUJ'nal of Com merce After repotting give sufficient water to settle the earth 
gives a most graph ic description of the intelligent and well  about the roottl. Si n k  the pot in a half shady 
industrious beaver as follows : place or in a box of soil. Do not apply water until  the  

Beavers l i ve in families, l ike h u man beings. The plant starts to grow unless the ai r is  so dry as to eva
male has one wife, and the children stay at home until porate the moisture before any percepti ble growth 
they ar!' three years old,  when they go abroad seeking starts. Then of course water m ust be gi ven in suffi
companions of their o w n  and set u p  housekeeping for cient quantities to keep the soil damp, but  no m ore. 
th emselves. If by any reason a general break-up of I cannot conceive why people water the ir  plants so 
the " lodge " takes place, the young beavers go down much, nor why they should think water such a specific 
stream and the old ones up, as it is !'asier to bui ld a oam remedy for all the ills to which the plants are heir. 
u p  stream, where the water is shallower, and generally The following is a case in  point : A neighbor consulting 
bark from small trees is more easily obtained. me about the feeble condition of her geraniums said, 

The l odges, i f  not broken u p  by man, remain in use " I  am sure the plants are not suffering from want of 
for a long series of years, and are admirably adapted to attention, as I h ave watered them copiousl y twice 
convenience and safety. Each lodge on the bank of a each day ! " I think it is  q uite safe to assume that 
stream has three openi ngs, and sometimes more. The half the plants that die in the h ands of amateurs are 
fi rst entrance slopes up gradually from the bottom of watered to death. 
the stream to the chamber where the beavers live. By Small white worms sometimes in fest pots in which 
this entrance they bring in their food, which consists the plants have stood a long time These are easily 
of short st icks of wood covered with bark, cut short discovered by turning the plan t out when rather dry, 
enough to he turned or handled any way inside of the loosening the soil among the roots . Should any worms 
living room. Another entrance, or way of egress rather, be found, t h e  roots of the plants may be washed gently 
goes straight down froln the cham bel' to a level with i n  soft water until freed from the old soil, then repotted 
the bottom of the river, when it turns squarely and in fresh �arth. If it is not desirable to repot, the pot 
comes out in the bottom of thA stream.  Down this may be set for a half hour in h ot water nearl y to the 
hole they drop the sticks when they have eaten off the depth of the soil inside. This will drive the worm s to 
bark, and then drag the white naked pieces of wood the surface without inj ury to the plant. En ough weak 
out to the bottom to float away. The third entrance lime water may now be roured on the surface to 
is from beneath also, and is sinuous, turning in many penetrate the plant roots. This will not only kill the 
ways, and serves a good purpose when besieged by an worms, but fertilize the soil. 
enemy. All these entrance ways are arched over with Ants sometimes cause trouble where pots have been 
sticks and pl astered with mud and grass. The bottoms plunged or kept in the ground. There is no way to 
of these entrance ways are also laid with short sticks get rid of them except by repotting. Geraniums often 
like cord uroy. The lodge or challl bel' itsel f is a house becollle enfeebled and in many cases die from excessi ve 
from six to eight feet square, laid up against the . bloOllling. This m ust be corrected by pinching out 
wall with sticks like a log cabin. When a stick in thEl nearly all the buds as soon as the leaves begi n to in
wall  of this cabin rots, i t  is carefully removed and dicate a decline of vitality by their  stu nted and dis-
another put in its place. colored appearance. 

The beaver exercises great dil igence and wisdom in 
procuring and storing its food. Thick bark on the 
trunks of large trees is not suitable' for hi lll and his 
family, and so they cut down the tree for the smaller 
l i mbs, on which the bark i s  Illore tender and nutritious. 
Two nights' work is sufficient to fell a large tree, each 
family being l eft to enjoy the fruits of its own labor. It 
is said they promptly kil l  all socialists, tron ble breeders, 
and those who are too lazy to work. When a tree on 
which they are working begins to crackle, they desist 
from cuttin� ti l l  it begins to fall, when they plunge 
into the water one after another, " plunk," " plunk," 
. .  pl unk, " ti l l  all are in,  where they wait with great 
caution lest the noise of the falling tree m ight at
tract some enemy to the  place, maybe some fQol with 
a gun. Nor is this a l l .  They kno w how to regulate 
the cutting of a tree so as to make it fal l al ways in the 
water. This  i s  done so as to enable them to transport 
their short sticks by water to the lodge. Master beaver 
places it under his throat and pushes it  before him to 
the  place where it  is to be su nk at the mouth of the 
entrance way to the lodge. 

A book m ight be written on the beavers' dam. Th is  
i s, without don bt, thA  most ingenious and scientific 
structu re bu i l t by any creature save man . The object 
of this dam is to raise and hold the water so as to cover 
the entrance way to his chamber. This makes the 

. '  . . . 
Danrr;er oC AcqUiring the Morphine Habit. 

Professor Dujardin-Beaumetz, Paris, France, in a re
cent lecture at the Cochin Hospital , Paris, France, on 
t he treatment of nervous diseases said : I need n ot here 
speak of the advantages and dangers of morphine. I 
have many times discussed this subject, showing' that 
if morphine is an admirable analgesic medicament, it is 
also the most dangerous of all by reason of the fact 
that the patient becomes accustomed to and de pendent 
on the morphine inj ections, and ends in  becoming a 
morph iomaniac. 

It  may be affi rmed that morphiomania has become 
one of the vices of the day, and we may almost lay i t  
down as  a rule that any patient who for thi rty con
secutive days takes morphine injections will ever after 
be a victim to the habit, even when the  sym ptoms of 
the pri mary malady shall have com pletely disappeared ; 
and it will thenceforth be a matter of no little d ifficulty 
to cure the morphine habit, now become a disease more 
rebellious than the affection for which these injections 
were first ordered. 

The number of morphiomaniacs increases every day, 
and this deplorable vice exists in all classes of society. 
Unfortunatel y, our own profession is  not exem pt from 
this ab use, and I know quite a number of med ical can· 

freres who have been or are still victims of morpnine. 
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RECENTLY PATENTED INVENTIONS. 

Electrical. 

SWITCH BOARD.-W i l liam M. Stewart, 
Schenectady, N. Y. This is a board for central electric 
lighting stations u"ing alternating currents, the board 
bcing designed to make connection between any of the 
dynamos of the station and any of the circuits running 
out of the station, so that any 01 all of the circuits may 
be switched on to other dynamos. 

PIANO. - Edmund R Hol mes, 'l'okio, 
Japan. This invention cover8 an improved collstruction 
of bridges for the strings of a plallo, and the arrange· 
ment of the parts, whereby the contraction and expan· 
sion of the strings are reduced to a minilllum. 

FAN S UPPORTING BRACKET. -Joseph 
J. Schmidt, Jamaica, and Carles A. JOllson, Brooklyn, 
N .  Y. This is au adjustable fan support, in which the 
parts are 80 arranged Ihat the fan-supporting fram� may 
be folded back out of the way when the fan is not in usc. 

Railway Appliance •• 
CAR TRUCK. -Lee C. Sharp and John 

DI'l'CHING MACHINE. - Henry Carter, 
A l b ion. N. Y. Tbis inventIOn covers an improvement 
on a former patented invention of tbe .ame inventor, 

A. GutBche, Plattsmouth, Neb. This invention covers I being a machine for cutting and clearing or excavating 
novel features of construction designed to afford im·  ditcbes or trenches by meaus of a plow or share, and 
proved means for the distribution of the load stralll , having a large elevating wheel fitted with scoops to lift 
upon the axles, whereby frictional retlistance is  greatly i and discharge the t!oil. 
reduced, heating of the bearings obviated, alld the load· 
• u.taining capacity of the axles greatly increased. 

lUl lOcellalleoo ... 

B URGLA R ALARM. - Noah M. Powell, 
Reger, Mo. This invention covers a suitable housing 
and platform scale, the platform being connected by 
electric circuits with al arm bel ls  and indicators, so that 
any one approaching the safe will cause the alarm bells 
to riug, and indicate the manner of approach. 

STREET SIGN FOR LAiI'IPS. -Theodore 
Cocheu, Brooklyn. N. Y. This IS  a street sign or indi
cator, designed more especial l y  for use with elect.ric 
lamps, to be easil y  read by daylight or at night, the sign 
plates heing arranged in peculiar posi tions relati vely to 
the lamp body or frame and the plane of the light arc 
or burner. 

LIFTING GOODS FROM SHELVES. -Joh n 
H. Jeffrey, Crescent City, CuI .  This invention covers a 
novel apparatus or device designed to afford facll i t.y in 
l i fting goods or packages of any character from shelves 
or high supports, obviat l1lg the nece8sity of u�jng a 
ladder in order to reach them. 

CIGAR CASE AND EXTINGUISHER. 
John lSmith, Buffalo, N. Y. This case hus a couical 
body io two sections, one section having ao exterior 
pocket and the otber section hein!! provided with in
terior s\Jring fingers, whereby a l ighted cigar may be 
placed in the casc, extinguished. and carried in the 
pocket, to be kept for further use. 

RULER. - Oscar S. Matthews, DaIla�, 
Texas. This is a ruler capable of being bent alld con
forming itself to curved or undulating surfaces, tbe ill
vention covering novel features designed to prevent all  
clotting, bl llrrin.g, or blotting, and insure straight ruling 
on curved or undulating sllrfaces. 

CALC ULATOR. - Willard D. Otis, B l ue 
Spring_, Neb. This is a device designed to quickl y  and 
accurately reduce a load of grain or seeds to bushels 
and fractions thereof, or to compute the price of hay, 
gra.in, coal, or other article, and indicate the anlount of 
money to be paid or recei ved therefor. 

HOUSEHOLD FURNITURE. - Martin J. 
\Valsh, Parsons, Pa. This invention provides for an 
article combining in one piece a kneeling or prayer 
bench, a desk, and a taille. the several parts of which are 
80 made tbat tbey may be folded up to occupy only a 
small space when in use simply as a kueeling bench. 

GUARD FOR BEDSTEADS. - Louis E. 
Meyer, St. Louis, Mo. This is a device to prevent 
people from falling out of bed, and consists of a frame 
with two folding sections adapted to be readily clamped 
on the side rail or board of the bedstead, and to be con
veuiently taken off and set as ide when not needed. 

TOILET MIRROR. -J()�eph Manheimer, 
New York City. This mirror hus a supporting handle 
hinged to its back, and 1\ cOlllb cuse or pocket attached 
to the hinged handle, providin� for holding the comb 
always conveniently at hund. 

IMAGES ON METALLIC MIRRORS. 
Carl Wegener, Moscow, Russia. This invention pro
vides for making invisible i mages capable of being 
rendered visible on another surface hy reflected lumin
ous rays, the image being formed on the met>Ill ic  
nlirror by etching, engraving. etc . ,  and then rendered 
invisible by grinding and burnisbing the polished sur
face. 

HOSE COUPLING. - Isaac D. Weaver, 
Lebanon, Pa. This is a coupling especially adapted for 
118C in connection with Bteam-heating apparatlls for 
railw$Y trains. and the invention IS designed to provide 
a simple and durable device in which washers and other 
leaky contri vances may be dispensed with. 

BALE TIE BUCKLE. - R o b  e r t W. 
Carroll. Memphis, Tenn. ThiS i s  a buckle of simple 
and strong cODstrnction, desivncd to be manufactured 
at small cost, and when the bent ends of II hoop nr 
band are passed through it, 10llgitudinal bars hold the 
short ends bent under tbe sides of the buckle to render 
it impossible for the struin Oil the hoops to pull and 
st.raighten out the end •.  

ARTIFICIAL DENTURE. - J 0 h n A. 
Throckmorton, lSidney. Ohio. Tbis invention relates 
to an improvement in the means for holding artificial 
teeth in the mout.h. and consis t.s in providing the 
bridge work w i th arms to clasp t.he bridge work to the 
natnral t.eeth, and with a sup purting plate to clas]l over 
the .gnms.  

REMOVING I N C R U S T A T I O N  F R O  M 
BOILER TUREs.-.James P. Karr, Monticello, Ind. This 
Is an improvement on a formerl y patented i nvention of 
the same inventor, for an apparatns dcsigned to tem
porar i l y  enlarge the boiler tube in opposite directIOns, 
so that tbe scale will fall off while the tube will spring 
back to its original sbape. 

REF RIGERATOR Box. - F r e d  e r i c  k 
Beinbauer, New York City. This is a box so made as 
to be readily taken apart for transportat ion or to faci
litate cleani ng, being made III three princi pal sections 
a bottom section, a front eection,  and " back section
tbe inventlou providing a construction designed to 
Iltilize the ice to the be�t ad vanta!:e. 

FIRE ESCAPE .-William M. and George 
Taylor. Gorlestou. England. This is  an apparatns in 
which a lowering rope and winding and unwinding 
pulley are used, in  combination with a brake pnlley, 
friction cord, and spring, tbe apparatus, after each 
descent, automatically setting itself for a fresh load. 

COFFIN FASTENER. --Williaw J. No ble, 
New York City. This device has a base plaw with up
wardly projecting socket having a segmental slot in its 
upper edge, an angle arm being held to revolve in the 
socket with a lug or stop extending dowlIward within 
the socket recess, whereby the lid may readily be firmly 
secnred to tbe top of the case. 

LOCK FOR HooPs. -John H. Mi tchell, 
Bloomfield. Iowa. This is a fastener consisting of op· 
positely beveled blocks having vertical grooves on their 
opposite faces for receiving a fast.ening wire. the beveled 
faces of the blocks being toothed, while one of the 
blocks is slotted and the otber hasa s t aple througb 
which the fastening wire may be passed. 

DUMPING CART.-Thomas Hil l ,  Jersey 
City, N. J. The cart body is provided with side trIm
nions or pivots and leaf springs carried by tbe running 
gear, with other novel features, the design being to so 
mount and support the shafts upon the axle that there 
w i l l  be practically no rattling and the draught animal 
will be relieved of all undue shock and jar incident to 
the movement of the vehicle over rough ground. 

SHAFT DETACHER. - Flor S. Polli tt, 
Harrodsburg, Ky, Combined with the shaft clip is a 
pi voted plate provided with an upwardly projecting arm 
adapted to overlap the head of the tbill bolt and the 
nut by whIch the bolt is held to place, with means for 
operating the plvowd plate, whereby the shafts may be 
quickly disconnected from their support.in g  clips. 

H ORSE MUZZLE.-Benjawin S. Seam an, 
Corn mg. N. Y. This muzzle is made up of a number 
of scraps of leather arranged in series, eacb ,eries con· 
necwd to the adjacent series by a wire, and the ends of  
the scraps interlocking, making a strong and dumhle 
muzzle which will not hurt the horse, and which can be 
made at small cost. 

HARNKSS. - Ed ward Clark, New York 
City Combined with the saddle girth are links baving 
openings between tbeir ends and pivotally connected at 
their lower ends to the girth below tbe l ine of the thills 
to adapt them to engage and slide freely on longitudinal 
bar. on the under side of the thills, wbereby tbe auimal 
will be permitted to draw with great ease. 

CANT HOOK. - Alfred E. Creigh. Ron
ceverte, We,t Va. This is an implement for use in 
driving logs on ri vers, and the general hundling of logs, 
tbe metal pike being fitted iuto a socket composed of 
fonr sections, and both it and tbe point being readily 
removable when they become worn or dull. 

HAME TUG. - James D. McAnal ly, 
Waterloo, Ind. This tug consists of an inner and 
onter plate, the latter baving in it. ouwr face a number 
of under-cut cross grooves or channels to receive the 
rib on the trace attacbment, the device being designed 
to obviate the use of trace buckles and the consequent. 
weakening of the parts to wbich they are applied. 

JAR LID FASTENER. - Charles P. 
Maiser. AlIe!(heny, Pa. Combined with a neck wire 
formed with eyes, in whicb are pivowd the ends of 
bails, is It locking lever formed of a single piece of 
curved wire, t.he lever folding down flat on the Iid, 80 
that the jars can be placed one on top of the other in 
packing, 

• 

LINK FOR BRACKLETS, ETC.-An t oi n e  
J.  Kerckhoff., N e w  York City. This inve n t i on pro
vides a hinged jOint of economical construction and 
great st.rengtb and solidit.y. and one which will render 
the links or parts connected "liable only upon one side, 
whereby the article may be made to better fit the por
tion of the body it is .dapted to ornllment.  

INKSTAND - John R. D roney, Kane, 
Pa. The parts of this i nkstand are so arranged that 
the depression of the pen within the del ivery funnel acts 
to force a supply of ink upward within the funnel, the 
ink within the well being sealed and cut off from com· 
munication with the atmosphere, whereby evaporation 
is prevented. 

SELF I NK DISTRTBUTER. -Samuel D. 
Henry. Coon Rapids.  Im\"R. This i s  a n  apparatus 
adapted for nse in connection with hand newspaper 
presses, combining an ink board. Itn ink trough, and a 
reciprocat.ing carriage, with other novel features, to ill
sure the even distributio n  of the ink upon the forms and 
increase the speed of the press work. 

NEW BOOKS AND PUBLICATIONS. 

THE CLOCK JOBBER'S HANDYBOOK. A 
practical man u al. By Paul N .  Has
l uck. London : Crosby, Lock wood 
& Son. 1889. Pp. 159. Price 80 
cent8. 

The entire subject of repairing clocks of different 
kinds, German, AmerIcan, French and others, a treatise 
00 eFlr.apementfl, pendulumfl, and striking mechsuisms, 
are al l camprised within the pages of the present book. 
Cuts are very liberally used to .illu8traw clocks, their 

movements, and special tools for use by tbe clock 
maker. The thoroughly practical cbaracwr of tbe text 
and illustrations. of which latter there are over 100, give 
a decided character of utihty to this volume. 

A HANDBOOK FOR SUGAR MAN UFAC
TURERS AND 'l'HKI R CHEMISTS. By 
Guil ford L.  � J.I"ncer. New York : 
J oh n  Wiley & Sons. 18t;9. Pp. 126. 
Price $2. 

In the 126 pri nted page" of tbis book chemical control 
of sugar house work is treated of. Illustrations are 
used wbere reqnired, and all tbe different sets of analy

ses and tables for practical use, both of specific gravi
ties of solutions and otber data, are given. Bound in 
the same cover are a number of pages ruled off for tak
ing notes of practical sugar bouse working, followed by 
blank pages for persunal nows. The wbole will be 
found very useful to sugar bouse cbemists. 

MONZERT'S PRAC1'ICAL DISTILLER. By 
Leonard Monzert. New York : D ick 
& Fitzgerald ; London : Trubner & 
Company. Pp. 156. Price $3. 

Tbe distillation of liquor is a subject concerning 
which it ofwn seems difficult to get real, practical in· 
formation. The present work aims at fi l l ing up such a 
vacancy_ The manufacture of beer, liqnors, essentiul 
oils. alcobol, and vinegar are all given place. and treawd 
in a very practical way. Nineteen i l l ustrations are em
bodied in the book. while numerous tables and collec
tions of data make it of mucb value to all interested in 
the subject. 

The Illustrated A m erican. -The first 
number of a splendidly i l lustrated weekly newspaper 
bas just heen issued,and is a beautiful specimen of artis
tic and typograpbic work. This periodical ranks with 
the best French and German i l lustrated paper •. , aud con
tams the best class of photo·engravings. and with each 
number a colored l ithographic reproduct.ion of some 
well known painting or work of art i� promised, and 
the first is a copy of Edward Det.ai l l e's Comrade. of the 
Desert. The paper is tbe same size a8 Harper'8 Weeklll, 
and contains 24 pages, be�ide8 a colored cover and t'lUp
plement. The reading matter w i l l  be enti rel y  free from 
political discussion, and will be un sectarian. It will  
contain descrlptive articles of travel, etc. , as wel l as 
several novels and short stories. We welcome this 
newcomer to tbe newspaper fraternity and wisb it 
every success. The IIiUBtrated American is published 
in New York, and those wishing to subscribe should 
address Maurice M .  Minton. general manager. Bible 
House, Astor Pl ace, New York, or 142 Dearborn lStreet. 
Chicago, I l l .  
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Floor plans, sbeet of e levations, details,  etc. 

3. An ornamental carriage house at South Orange, N. 
J. Perspective elevation. 

4. Engravings of the new auditorium building, 
Chicago, I I I .  

5. A Staten Island cottage, costiug $;J,30() complew. 
Floor plans and perspective elevation. 

6. A residence at Portchester, N. Y. Cost $11,500. 
I..amb & Ri('h, New York, architects. Plans and 
perspective elevation. 

7. A dwelling at Hill View, Dunwoodie, N. Y. Cost 
$5,100 complete. Floor plans and perspective 
elevation. Architect, C. E. Miller, New York. 

S. Design for It cottage at Mystic, Conn .. by F. W. 
Beall, arcbitect, New York. Elevations and fioor 
plans. 

9. A double d welling house at Stamford, Coun., 
erected at a cost of $7,800 complete. Plans and 
perspecti ve. 

10. Cottage erected at Larchmont Manor, N. Y.  
$4,350. Floor plans and perspective. 

Cost 

11. The new Carteret club building erected at Jersey 
City Heights, N. J . .  from designs by Bradford L. 
Gilbert., of New York. Cost $20,000. 

12. The Oriel Row of thirteen houses, San Francisco, 
Cal.  Erected at a cost of $5,800 each. Plans and 
perspective. 

13. A recen tly erected cottage in  H belin's Park," New 
Rochelle, N. Y. Cost $6,000. Perspective and 
floor plans. 

. 

14. A very pretty cottage at Hil l  View, Dunwoodie, 
N. Y.,  recently complet.ed at. a cost of $5,000. 

Chas. E. Miller, architect, New York. Floor plans 
and perspective elevation. 

15. Miscellaneous Contents : Baths i n  school houses.
Combined wood worker and moulder, i l lustrated. 
-The Gurney Hot Water Heater Co.--A practi
cal device for working window shutters, iIlus· 
trated .-Sq uare turned work for balusters, 
columns, etc. 
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25 cents. Forty large qnllrto pages, equal to about 
two bundred ordinary book pages ; forming, practi
cal ly, a large and splend id M A GAZINE OF' ARCHITEC' 
TURE, richly adorned with elegant plates in colors and 
with fine engraving •• illustrating the most inwresting 
examples of Modern Arcbitectural Construction and 
allied subjects. 

The Fullness, Ricbness. Cheapness, and Convenience 
of tbis work have won for It the LARGEST CIRCULATION 
of any Arcbitectural publication in tbe world. Sold hy 
all newsdealers. 
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The charge fm- In8ertion under thu head is One lJo<lar 

a linefm- each ill/le1'tion : almd eight words to a liM. 
Adverti8emems mu.t be received at publicafwn office 

as ea"ill as Thu7"8dall morning to appear in ne3!t issue. 

Wanted-Competent man to take charge of a machine 
shop building speCial, heavy machinery. GIve age, ex· 
peri.ence, references, wages. Address T. R. H .• box UUti. 
Ch i cago. III. 

Wanted.-A mechanic wbo uDderstands .ettin!: Ill'  
and running steam threshing machinery. to 1i0 to Mex ·· 
ioo j must also be competent to !:Jell machines and have 
a know ledge of Spanish. Address, stating sHIary and 

particulars , F . •  box lI494, New York City. 

Machine tools, catalogue No. 47-B ; wood· working 
machinery, catalollue No. 52-A : steam power. cataloJ;!ue 
No. 48. LarlletSt l i n es offered by any firm in this COltn I.I'Y·  
Send for bed-rock prices, stati ng exactly w hat you wan t • 
S. C. Forsaitb Mach. Co ..  Manebester. N. H. 

Best Ice and Refrigerating M achines made by David 
Boyle, Ch icago. 11 1 .  140 machines in sati!:Jfu.ctory use. 

Guild & Garrison. Brooklyn. N. Y., lLannfacl nre 
steam pum ps, vacuum pum ps. vacuum ap parat us. Holt 
pumps. acid blowers. filter pre�s pumps, etc. 

For tbe latest improved diamond prospecting drill., 
addreS8 the M, C. Bullock Mfl<. Co .• Cbic8jlo. Ill. 

Presses &; Dies . Ferracute Mach. Co , Bridgeton. N. ,J 
Tbe Holly Manufacturlllg Co .. of LOCkport, N. Y .•  

will spnd their pamphl et, describing wnter works rna· 

chinery. and containinjiZ reports of testM. on ap p l i cHt.ion . 

Tuerk water motors at 12 Cortlandt St., New York. 

Screw machines, mil l ing machines, and dri l l  presses. 
The Garvin Mach. Co., Laight and Canal Sts . •  New York. 

Inventions of or improvements in measuring instru
m ents and other fine tools wanted to m a n u facture and 
sell o n  royalty. A ddress H Inventions," office ScientifiC 
American. New York City. 

Wanted-By St, Lou is  house an A No. 1 foundry 
foreman . Be must be thoroujiZhly familiar with all the 
detai ls of foundry work Hnd capab le of OlHnjiZ the p08)· 
tion to entire satisfa ction.  State ex perience, age, salary 

wanted and reference. A ddress Fou n dry Foreman, care 

Scientiflc A me ri can . New York. 

Fm- low prices on Iron Pipe, V"lve�, Gates, Fittings. 
Iron and Brass Castings, and Plumbers' Su ppl ies. WrIte 
A. & W. S. Carr Co . . 138 and 140 Centre St . .  New York. 

Steam Hammers, Improved Hydrauhc Jacks, and Tuhc 
IIlxpanders. R. Dudgeon. 2' Columbia St . •  New York. 

Safety Elevators, steam and belt power ; quick and 
smoot h . The D. Frisbie Co . •  1 12 Liberty St .. New York. 

.. How to Keep Boileff Clean. " �end your address 
for free �16 p. book. Jll.8. C. I {otch kiss. l20 r�iberty St ..• N. Y. 

MagiC Lanterns Wanted--For .ale or excbange. Har· 
bach & Co , 8O!l �'i l bert St reet, Philadelphia. Pa. 

For hest hoisting engi ne. J. S. lIIundy, Newark, N .  J. 

Wanted-To buy a pah·nt. of general ntil ity not yet 
introdu ced. Ad dress, stat i n "  price. terms. an d  inclo�lng 
specificat i ons. P .  O .  box 1:U5. Stillwater. Minn. 

For the original Bogardus Universal Eccentric M i l l ,  
l."oot and Power Presses, Dr i l ls.  Shears, e t c  . •  add ress J .  

S. & G .  F. Simp.on. 2 6  t o  36 Rodney St., Brooklyn . N. Y.  

Split  Pulley. at low prtces, and of .ame st.rength aud 
appearance as W hole Pulleys. Yocom & Son's Shafting 

Work •. Drinker St. .. Philadelpbia. P ... 
W-Send for Dew and complete catalogue of lScientlfic 

and other Books for sale by Munn & Co • •  361 Broadway. 

New York. I'-ree on application . 

HINTS TO CORRElSPONDENTlS. 

Name .. and Addre ... mnst accompany all letter., 
or no attent;on will be paid thereto. This is for onr 
information, and not for publication. Referellce .. to former articles or answers should 
give date of paper and page or number of question. 

I l I q  II l rle .. not answered III reasonable time should 
be repeawd ; correspondents will bear in mind that 
80me answt!rs reqnire not. a little research. and, 
though we endeavor to reply to all, either by letwr 
or in this department, eacb must take his tum. 

S " eclal WrUten I n fo rmaUolI on matters nt 
personal rather than general interest canDot be 
expected without remuneration. 

Sclen U ll e  A m e rican S u p p l em e n &8 referred 
to may be had at the oHice. Price 10 cents eacb. 

Book. referred to promptly supplied on receipt of 
prIce. M l llera l .  sent. for examinatioD should be distinctly 
marked or laheled. 

(1866) W. H. S. asks : 1.  Wil l you ki n d l y  
state why the wires leading t o  and from a telephone and 
other electrical instruments are made in spiral form 1 A. 
The wires are generally wound in a spiral to increase 
their flexibilIty and avoid breakage. 2. Having a dy
namo of certain E. M. F . •  how wouJd the operator ar
range to increase the amperage and decrease the voltage ? 
A. This can be accomp l i sbed only by rewinding the ar
mat.ure with coarser wire and connecting the sections of 
the fieid magnet wire in paral l e l .  Rewinding of the 
field magnet with coarser wire may be found necessary. 
3. To i ncrease the voltage and decrease the amperage, 
has the operator any control in tbis respect of tbe dy
namo ? A. The E. M. F. can be increased by increas
in/( the speed of the armature or by increasing the 
strength of the magnetic field. The amperage may be 
reduced by putting resi.tance in the circuit. 

( l fl67) D. J. J. asks for form ula of chem i
c a l  solutIon tbat. when paper is saturated in it  and dried , 
a current of electricity coming in contact wit.h It pro· 
d uces a blllck mark. A. Iodide of potassium solution 
produces a dark brown stain, and is probably what you 
al lude to. The paper must not be perfectly dry. 

(1868) M i l l  wrigh t says : Among ou r 
mill wrights the question has arisen whetber a belt will 
travel toward the hh(hest or lowest side of a pulley. A. 
The'question is much misunderstood in its two bearings. 
With paral lel shaftin!r, belts run to tbe high or larger 
part of conical and crown pul leys. With shllfting out 
of l ine, with .t.rlligbt or low crown pulley., belts will 
run to w hat is cal led the low side, or side toward wbich 

the sbaft ends are nearest. 
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(1869) W. H. S. asks : 1. If you take a 
bar magnet and cut it in half at the neutral points, 
would each of the cut ends become poles ? A. Ye.. 2. 
If you cut it 1 inch from the negative pol� (supposing 
the bar to be say 4 inches long), what would the end 
opposite the negative pole be, that is, on the 1 inch 
piece ! A. Positive. 3. If you were to cut a wire lead
ing to an electric arc light when the light was bnrning, 
and tben connect tbe two cut ends by a non·conductor, 
tbe current still flowing, would tbe non-conductor be 
consumed ? A. In this case no current will flow unless 
flU arc is  formed. If an arc is formed, any substance 
placed i n  the arc would be melted and dissipated or 
consumed. 

(1870) R B. asks : 1. Is the Mississippi, 
exclusive of tbe Missouri,  the longest river in the world ? 
A. No ; the Amazon, 3,900 miles. 2. Would a sun 
large enougb to till the whole orbit of this earth appear 
but a point of I Igbt viewed from a star tbat has no paral
lax ? A. Yes. 3. Has Capella any parallax? A. We 
have no measures in our list. 4. Toward what star or 
eonstellatioro i. the solar system supposed to be going ? 
A. Toward the constellation Hercules. No particular 

'star can be named. 5. Does our sun form one of tbe 
stars of the milky way ? A. No ; it is central. 6. Is the 
sun supposcd to throw heat into space wbere no planet 
or comet resists it ? A. It gent'.rates ether waves in all 
di rections. which only develop heat by impact upon 
matter. The term H radiant heat " is now abandoned 
by many advanced scientists, al though retamed by 
many as a matter of conven ience. 

(1871) A. C. W. asks : 1 .  Can hard 
rubber, such as is used for electrical p urposes,be turned 
in Il lat h e ?  A. Yes. Use such tools as are used on 
hard wood. 2. Not long ago I saw a sma I electric mo. 
tor wh ich wor.ked equally well on a contmnous or alter
nating current. The field magnets consisted of a bar of 
soft iroh wound with No. 14 B. and S. gange, the ends 
of the bar tennmating in pole pieces. The armatu re 
was of the I type. made of sections of charcoal iron, 
and was also wound with No. 14. The machine was 
connected in series. Was its action on the alternating 
current due to the soft iron used in the field magnets 
and armatnre ? A. We doubt if  you ever saw such a 
motor. It is possible that the Tesla motor " ffect, due to 
lag of period, might obtain in a common dynamo. 3. 
How do yon find the horse power of an electric motor ? 
A. Its actnal power is determined by a brake, as in the 
case of an engine or water wheel .  

(1872) J.  P. O. asks:  How far is the l ight
house at Houstholm, Denmark, visible by mariners at 
sea? Also please state the distance that lights can geu
erally be seen at sea. Please tell me how far tbe two 
million candle power conld be seen under most favora
ble circumstances by the naked eye. A. We do not 
know the beight of the light above the sea, which is es
sential to obtain the datum which you ask for. If i t  is 
150 feet high, it  can be seen from the masthead of a sbip 
at from 35 to 40 miles. The two million candle power 
can be seen no farther, but gives a stronger light in 
hazy weather. 

(1873) J. A. H. writes : We are desirous 
of finding the composition and proportions of the com
mon match which has snlphur on the stem, as we want 
to experiment in our class. A. Experiments of this 
nature are exceedingly dangerous. The following gi ve. 
an idea of the formulas, which are very numerous and 
varied : 

Red phosphorus. . . . • •  . . . • . 2 parts by weight. 
Nitrate of potash . . . . . . . . . . 5 
Glue . . . . . . . . . . . . . . . . . . . . . . .  3 
Red lead . . . . . . . . . . . . . . . . . 1� ..  
·Water . . . . . . . . . . . . . . . . . . . .  12 

Mix on a water bath. After coating the ends of the 
splints with melted sulphur, dip tbem in the mixture. 
Do this after the sulphur is quite cold. 

(1874) F. H . says : If I have two columns 
of any metal, say wrought irou, being of the same 
diameter, but one of them hollow. is it possible that, 
making the hole in the bollow coiumn a certain size, 
said:column Will better resist a force of a certain mag
nitude, tending to break it, than the solid column ? A. 
The solid column will resist the greatest strain. It is 
the economy of a given weight of metal in a ,olid or 
hollow column that gives preference to the hollow 
column, becanse. with equal weights, the hollow 
column is largest, which gives it greater stiffness from 
bending forces, and may give it greater crusbing 
strength, dne to compact grain, and bracing effect from 
its annular form. 

( 1 875) E.  B. asks : 1. What metals ex
pand the most ? A. Of common metal s, zinc erpands 
the most for a given rise. 2. Is there any metal or com 
bination of metals which, when heated say to same heat 
necessary to vulcanize rubber. will expand. and re
tain the expanded size when rt:duced to ordinary tem
perature? A. Rubber vulcanizes at 2760 Fah. There 
are no alloys that melt at this temperature that expand 
m;d remain so. An alloy of 75 parts lead, 16'7 antimony, 
8'3 bismuth expands i n  solidifying, hut mel ts at a much 
higher temperature than tha t used for vulcanizing. 3. 
For my purpose I want a metal that will expand and re
main so, be tough. hard, ductile. and malleable, the latter 
two not necessarily essential, though desirable, and can 
J obtain it? A. We know of no such alloy or metal. 
4. How many degrees of heat Fah. can I obtain with a 
month blowpipe in a small furnace made after direc
tions given in • •  Experimental Science," how many de
grees with a mechanical blowpipe ? A. You can get 
abont 1,500° F. with a mouth blowpipe. With a small 
bellows you can get about 2,5000,  and can melt small 
amounts of gold, silver, brass, and copper. 5. Explain 
difference between Centigrade and Fahrenheit. A. See 
SCIENTIFIC AMERICAN SUPPLEMENT, No. 141, for fnll 
size comparisou scales of Fabrenhei t, Centigrade, and 
Reaumur thermometers. 6. Have any patents been 
taken out for the manufacture of aluminum from clay, 
cryolite, or feldspar, as an article of commerce? If 
so, please fnrnish numbers of patents, and I will remit 
for copies. A. There are many patcnts on the mauu
facture of aluminum. We can furnish copies for several 
years back at 25 cents each. 7. Is there any known 
affinity for aluminum. such as a magnetic affinity or the 
use of mercnry for the extraction of gold ! A. Alumi-

J titntifit �lUtrinltr. 
num i s  not magnetic, nor has mercury any affinity for 
gold except by contact, when it forms an amalgam. 8. 
What are the component parts of cryolite, feldspar, and 
clay? A. You will find analyses of cryolite, feldspar 
and clay in Dana's Mineralogy,$3.50, mailed. 9. In what 
is aluminum found freest ? A. Aluminum is easiest 
reduced from cryolite. 10. Will the heat of a Bunsen 
burner flame be augmented by use of blowpipe ? What 
flame gives tbe most intense heat ? A. The beat of a 
Bunsen burner will be increased, if applied as a blow
pipe. For a small blowpipe an oil lamp gives tbe most 
intense heat. 

(1876) J. A. B. asks : 1 .  W hat is the 
simplest method of making gunpowder ? A. By mix
ing charcoal, 15 parts ; sulphnr, 10 parts; nitrate of 
potash, 75 parts. Grind them separately, mix with a 
l ittle water and grind to impalpability. Roll out while 
wet, into small cylinders, which cnt np or break up into 
grains after drying. 2. I have a 50 l ight Edison ma
chine. What number wire should I wind with ? A. It 
depends on the type of machine. Apply to the Edison 
Manufacturing Company, of this city, giving designa
tion, etc., of machine. 3. How is the so called patent 
leather made? A. By japanning, with special precau
tions and skill. The following is a formula for the 
japan : Burnt umber, 8 oz. : asphaltum, 3 or 4 oz. ; 
boiled linseed oil, 1 gal lon. The umber is to be ground 
in a little of the oil, the asphaltum dissolved in a l ittle, 
and the whole mixed. It may be thinned with tUrpen
tine. 

(1877) F. C. says : 1. After a steam 
gauge freezes, what action has the frost on the spring to 
cause the pointer to be on the wrong side of the pin ? 
and if you steam uP. the pointer will come back and 
show how much the frost has weakened the s pring. I 
can't  see how a steam gauge can freeze until the steam 
goes down i n  the boiler and the pointer comes back to 
the pin. It seems a mystery to me how the pomter can 
get on the other side of the pin. And wben you fi nd out 
how much i t  is weakened, what is the best way to get 
the sprinu in its right position again without sending it 
to the factory where it was made ? A. Tbe pipe leading 
to a steam gauge is or should be filled with water, and is 
liable to freeze by exposure. In the freezing of a steam 
gauge the pointer may be thrown clear around against 
the pin by the expansion of tbe water in the pipe, sup
posing it to have commenced to freeze at a l ittle dis
tance from the gauge first. You can take off the head 
and reset it, but the probability is that the relation of 
the gauge to the dial marks Will be changed, and the 
gauge become unreliable. Better send it to be repaired 
and tested. 

(1878) X. asks : Can a large thick-coated 
cat emit or rather transmit enough electricity to a 
person for I\n electric shock to be felt ? A. A slight 
prickling or even a shock can be thus obtained under 
favorable conditions. 

(1879) A. C. R. writes : I have t.hree or 
four hundred Indian darts o r  flints. one tomahawk and 
one knife. Can I arrange them so they would be attract
ive? A. Mount them by fine wires in regular design 
upon a plush-covered board and frame the wbole. 

. 

(1880) J. M. writes : Can you tell me of 
any cbemical compound whicb, when poured into a 
frozen water pipe, will generate such a heat that the ice 
in the pipe will be thawed out? A. Alcohol is often 
used to thaw out water. The trouble witb aU the 
metbods is that the hot water stays in the top of the 
pipe. and the heat does not descend. Strong chemicals 
should not be nsed. 

(1881) T. S. writes : If two round light 
openings be eqnally exposed to the rays of the light, one 
2 inches in diameter and one 1111 inches in diameter, 
what relative percentage of light will pass throngh the 
openings? A. The light will vary a� the area of the 
openings, or what is the Slime thing, in the ratio of the 
square of their diameters. viz.,  in the proportion of (2)0 :  
(1111)' or 4 :  lli. The large openiDg will pass more than 
twice the amount of light. 

(1882) Theta wants a formula for a ton

ing bath to obtain good black or purple tones on ready 
sensitized paper. 

A. Chloride gold . . . . . . . .  . . . . . . . . . . . . . . . . .  1 gr. 
Borax . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  60 ,. 
Water . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 4 0z, 

See S CIENTIFIC AMERICAN, page 225, April 13, 1889. 2. 

If a small single combination lens with an opening 
F-16 would be available in a hand camera, nsing dry 
plates witb sensitometers 25. A. Yes ; but only the cen
ter portion of picture will be sharp. A small diaphragm 
will be necessary for fine definitions. Single combina
tions are usually slower than double. Dallmeyer makes 
a special single combination lens for hand cameras that 
is rapid. 

( 1883) P. A. S. asks for the method of 
galvanizing wire, the materials used, etc. Can the metal 
be melted in an ordinary iron kettle ?  What tempera
ture does the metal melt at ? What i8 used t o  make the 
melted metal adhere to the wire ? A. The iron is pickled 
in sulphuric or muriatic acid and water in eqnal parts. 
It  is tben scrubbed with sand or emery, and immersed 
in bath of equal parts of saturated solutions of chloride 
of zinc and chl oride of ammonium. It is  then dipped 
into melted zinc; to every 640 pounds of which 106 
pounds of mercury, and 5 or 6 onnces of sodiu m  have 
been a1ded. The bath can be melted i n  caRt iron. Its 
temperatnre should be about 6800 Fah. The mercury 
and sodium can be dispensed with and a simple bath of 
melted zinc can be nsed. Zinc melts at 671° Fah. 

( 1884) W. S. C. writes : As a reader of 
over twenty years' standing of your valuable paper, I 
heg to ask the following : Last week a man jumped 
from a bridge at an elevation of it is said, 285 feet. 
Supposing tbe j umper wClghed 160 pounds, with wbat 
force did he strike tbe water and bow is the computation 
made ? A. No direct answer can be giveu. If we as
sume that he sank two feet before the energy due to the 
fall was exhausted, his 285 X 160 =45, 600 foot pounds of 

45,600 
energy would be reduced to an average of ---=22,800 

2 
lb. average pressnre extending over the two feet. There 
is no fast rule. Beaufoy experimentally determined t.hat 

1 pound striking with a velocity of 1 foot gives a pres
sure of 0'5003 pound. This applied to yonr case would 
give 160 + 160XO'5003 X (135)', or about 1,458,000 pounds. 
But Beaufoy's results are fallacious, as tbe hlow de
penils on the relative distances of fall and space trav
ersed in coming to rest. 

(1885) U. S. S. Co. asks how to tin or 
copper iron by a cheap process. A. Iron may be cop
pered lightly by si mple immersion for very short time 
in a solution of sulphate of copper (blue vitriol). To give 
a substantial coating it must be electroplated. To tin 
iron it must be pickled and then run through a solution 
of cbloride of zinc witb a little sal·ammoniac and then 
through a bath of melted tin. The tm bath should be 
protected from oxidation by a layer of melted charcoal, 
or even tallow may be used. 

(1 886) J. D. R. w rites : 1. Will you give 
through your paper instructions for cleansing aad pnri
fying old zinc for battery purposes ? A. Scrub with 
sand and water aud a stiff brush or stick of wood whose 
end has been beaten into fiber. If to be amalgamated, 
use a li ttle acid. 2. Is there any process by which we 
can reclaim or restore old, worn-out porous cups, such as 
are used in the Leclanche batterles ? A. Such cups are 
best discarded if really worn out, otherwise soaking will 
clear out the pores. 3. Wbat i s  the most simple way to 
measure the resistance of a battery ? A. By putting 
two cells in opposition and doing it  by the tangent gal
vanometer or Wheatstone bridge. But in this case the 
two cells must exactly nentralize each other. 

(1887) E. M. asks for a formula for a 
good liquid shoe dre.sing that can be made cbeaply. A .  
W e  have published several blacki!:g formulas recently. 
They are very numerous. One reads : Ivory black and 
molasses, of each J,( pound, oil  of vitriol 1 0unce, meal 
oil 2 ouncee, sour beer 1 pint; after mi xing thoroughly 
it may stand for some hours and tben be thinned to de
sired com�istency with water. 

(1888) X. X. X. asks for the process for 
makiug baker's bread. A. Six to 12 pounds of potatoes 
are washed, and boiled thoroughly. When cooled to 
85° Fah., one quart of brewer's yeast and 1 or 2 pounds 
of flour are added. After four or five hours' fermenta
tion the head falls in. It is left for two or three hours 
after tbis occurs. From 70 to \JO pounds of flour are 
mixed with water at 85· Fah., and the above leaven or 
ferment is forced tbrough a sieve and intlmately 
mixed with this flour, giving the " sponge." The po
tato skius and flour left on the sieve are washed with 
the water added . About 30 quarts of water suffice 
for the sponge. It is allowed to rise and break twice, 
w hich req uires abont an bour for each break, and 
then enough flour, from 190 t.o 210 pounds, is added to 
make, with what has been added, 280 pounds. Thirty 
quarts of water are added and about 3 pounds of 
salt. It is kneaded, allowed to stand an bour. and 
H scaled " into loaves, and baked, the oven b�ing at 4000 
Fah. to 450" Fah. There are many variations on above. 
For an excellent treatise we l efer you to " The Com
plete Bread, Cake, and Cracker Baker," $3. 

(1889) F. R. W. asks : 1. What number 
of tons of white lead are there produced yearly ?  A. A bout 
70,000 tons, by upward of 30 manufacturers. 2. How 
many different processes are there used ? A. Tbis is 
impossible to answer; perbaps three or four distinctive 
processes. a. Is not the acetic acid process, or what is 
known as the Dutch process, the one in common use ? 
A. Yes ; and the best, in general estimation. 4. In the 
Dutch process, wbat percentage is figured for the cost 
of labor. and wbat for the acid ? A. Such figures can
not be obtained. They vary for different localities. 
The white lead manufacturers are apt to be very secre
tive ; many consider that they bave trade secrets, and 
others adulterate with barytes, etc. 

(1890) J. H. D. asks : 1. Will you kindly 
give me the formula for preparing a photographic print· 
ing paper called Plzzighelli orl gray paper? A. See 
fnll details i n  SCIENTIFIC AMERICAN SUPPLEMENT, No. 
636. 2. Are there any positive celluloid films manufae· 
tured which can be used in the camera in a similar 
manner to the dry plate ferrotype? A. No. White cel
luloid is coated with the emulsion, on whlCh positive 
pictures may be made either by contact or in the 
camera from a negative. The Seed Dry Plate Com
pany, of St. Louis, Mo., supplies tbem. What are the 
chief adulterants of linseed oil, and what i s  the pres
ent New York marke.t price for the pure article ? Is 
there any simple test by which the presence of adulter
ants can be detected ? A. Resin oil and fish oil are two 
of the principal adulterants of linseed oil. Tbeir de
tection should be entrusted to a chemist. Linseed oil is 
worth now about 60 cents a gallon. 

(1891) C. H. G. asks : What is the dif-
ference. if any, between a laminated and Damascus steel 
barrel ? There are gnn harrels called laminated steel 
bar, Damascus steel bar, and Damascus barrels. A. 
The laminated barrels bave a thread-like appearance 
in the twist that lies parallel and even along the dlrec· 
tion of the twist. The Damascus barrels  have a fine 
curl along the twist. The forms of this curl are made 
by welding two or more twisted rods together and then 
twisting the combined rod, from which the gun is made. 

( 1892) A. B. writes : 1. Can you give lIIe 
a receipt that will not injure the growtb but wil l  hasten 
tile hair to turn gray ? A. We cannot. You can bleach 
it with binoxide of hydrogen. 2. In your ilescription, 
..  How to Make a Simple Telephone " (magnetic), you do 
not give directi<)ns as to the signal cal l .  Can the mag 
neto bells  be adjusted so as to be used on the same 
wires ? If so, how? A. See SUPPLEMEN1" No. 162. 

(1893) L. A. W. asks (1) for a I'ecei pt for 
making liquid blulllg. A. Use soluble Prussian blue. 
Ordinary Prussian blue may be dissolved in oxalic acid. 
Tbe mixtUre is bighly poisonous. 2. Also, how to 
make white soap for laundry purpose ? A. Saponify 
6 pounds fat with 1 pound caustic soda and a l i ttle 
waler. You should procure some manual on the sub
ject, as tbere are many details and variations into which 
we cannot go. 

(1894) W. L. asks if it is possi ble to set 
yiolin strings in vibration on a violin by applying on 
same compressed air through a flat nozzle %: by 1-100 
of an inch in Size, or any other similar proportion, 
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and if practicable, how high pressure will be needed. 
A. You will find it difficult to do it satisfactorily. 
The conditions of air blast required to vibrate a string 
have never been satisfactorily determined. In some 
cases the angle at which the air strikes a wire seems 
to make a great difference in its power of causing 
vibration. 

( 1895) E. A. H. asks whether there is 
any method by which pbosphorus can be applied to the 
face of a clock, or hands of same, without damage to 
clock or danger to person handling same. A. For this 
purpose you should use Balmain's luminous paint. 
Phosphorus could be dissolved in oil and smeared over 
the face, bnt would soon become exbausted. Either 
would cost hut l ittle, but the paint would last a long 
time. 

(1896) C. L. asks : Could you give me a 
good working formula for making blue fire ? A. For 
use in tubes mix : 

Chlorate of potash . . . . . . . . . . . . . . . . . . . . . . . . 3 oz. 
Sulphur . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  _ . 1 H 
Ammonio' 6ulphate of copper . . . . 1 . .  

For firing a s  powder in pans : 
Nitrate of potash . . .  . . . . . . . . .  . . . . . . . . . . .  8 oz. 
Sulphur . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 2 "  
Sulpbate of copper . . . . . . . . . . . . . . . . . . . . . . . 4 .. 

(1897) Marion asks by what recipe or 
process the beautiful gloss wbich I see on gentlemen's 
l inen brought from the United States is obtained. A. 
It is principally by superior manipulation and ily good 
polishing sadirons. A l i ttle kero.ene or paraffin wax 
is sometimes added to the .tarch. In our SUPPLEMENT, 
No. 517, we give an articl� on the subject. 

(1898) W. F. W. asks : 1. H ow can I 
clean bottles wbich have con tamed a stannous chloride 
solution ? The white coati ng on the sides and bottom 18 
difficult  to remove. A. Rinse with hydrochloric acid. 
2. How can I remove a stain from a woolen carpet oc
casioned by spilling kerosene on it ? A. Try fuller's 
earth. Mix with water to a tbick paste, make a little 
heap over the spot, and when perfectly dry remove and 
sweep. 

(1899) T. C. R. asks for a good receipt 
for coloring gold. A. It is done by boilh'g in strong 
sulphuric acid. This dissolves tbe alloy and leaves 
pure gold on the surface. 

(1900) W. B. P. asks : When a man 
dies, bow do all the newspapers througbout the land 
get his portrait for the next issue of the paper? A. 
Often tbe l ikeness is prepared a few days before the 
death, when it is anticipated. 

(1901) H .  J. D. asks : 1. How is colll mer
cial natrium rutbylat manufactured? A. By dissolving 
metall ic  sodium in alcohol ; the latter should be abso· 
lute. 2. How i, bydrogen peroxide made, and wbat ar" 
its uses ? A. By treating binoxide of barium With dilute 
sulphuric acid. It is nsed as a bleacbing agent, espe· 
cially for hair. 

(1902) P. J. L. asks : 1 . What are the 
cheapest wbite and ligbt colored metals that will not 
tarnish, and that can be milled, moulded, or both, and 
what kind of monlds would be best to use for casting 
the same for small parts of machinery ? A. Many re
ceipts for white metal alloys are given in the books. 
German silver is perhaps as available as any. Cast it 
in sand moulds. 2. Is tbere a dul, colored platingj for 
brass that wears as well as nickel plating? A. Use tin
ning. 

(1903) M. A. H. asks regarding chromic 
iron ore � 1. Is i t  very expensive to manufacture chrome 
yellow from it ? A. It involves considerable plant, and 
may be classed as ratber an expensive operation. 2. 
What is its commercial value ? A. For value address a 
broker in iron ores. 

(1904) D. H. asks : How can I make a 
thin. clear, and yet adhesive mucilage, similar to that 
used on the back of postage stamps? 

A. Dextrine . . . , . . . . . . . . . . . . . . . . . . . . . . . . . . . .  2 parts. 
Acetic acid . . . .  . . . . . . . . . . . . . . . . . . . . . . . .  1 .. 
Water . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  5 ,. 
Alcohol . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 1 .. 

(1905) C. T. asks for a recipe for a good 
and cheap furniture polisb. A. Dissolve 4 ounces shel
lac in 2 pints strong alcobol, add 2 pint" linseed oil and 
1 pint spirit of turpentine, then 4 ounces etber and 4 
ounces aqua ammonia. Sbake when using. 

(1906) S t. P. A. asks for a recei pt for 
erasing ink stains out of white paper. A. Oxalic acid 
dissolved in water and mixed if desired with a little tar
taric acid may be nsed. 

(1907) F. E. K. J. & J. E. C. ask how 
copper plate printing . i s  done, where the fi n e  lines o n  
t h e  plate are filled and transferred to the paper in raised 
letters ; what is used to prevent the ink from taking on 
the surface of the plate. A. The plate i s  inked all over 
and then is wiped off with a cloth. This removes all 
the ink except what is left in the lines. A roller press 
giving very heavy pressure is u sed. 

( 1 908) C. S. R. asks : Will  you inform 
me where I can find the geometrical construction of 
polygons of 7, 9, 11, 13, and 17 sides ? A. You must do 
them tentatively for the most part. Special methods 
might be worked out for some of them. 

(1909) A. L. C. asks : 1. Will you tell 
me what gas is generated by placing silver in nitric 
acid ? A. Nitrogen d ioxide, N.O., which oxidizes in tbe 
air. forming higher oxides, probably N. O. for tbe most 
part. 2. What is precipitation ? A. The form.tion of a 
solid insoluble substance in a solution. 3. Is it safe 
to generat.e oxygen in an iron retort? A. Yes, if your 
chemicals are pure. 4. How is the location of a break 
in a telegraph wire detected when the ends do not 
tOl1ch the ground? AI.o how i. a break in a submarine 
cable located ? A. By determining the capacity of tbe 
unbroken part. or if  the cable comlCunicates at the 
break with the water, by testing its resistance. 

(1910) H. B. asks : A recipe for the 
component parts of the hektograpb. A. We refer YO'l 
to our SUPPLEMENT, No. 438. 
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( 1 9 1 1 )  J. L. asks how to gri nd the 
interior of glass tubing to prepare for  making level 
vIals ? Give best way to prepare. or rather obtain a 
level surface in interior of glass tnbing. A. Glass 
t u bes for levels of transits and other surveying instru· 
ments require to be selected from parts of the long 
commercial tubes, with care as to pai'allelism in their 
cylindrical form, and cut from the tube, a calivers 
being used to find the proper sections to be used. A 
brass rod is made " l ittle lon!:er than the section and 
slightly smaller, which is turned slightly bulging in the 
center, the difference between center nnd ends being not 
over lIT of an inch, with as true a curve as possible. 
This. with the finest fiour of emery and water, is  used 
to grind the inside of the tube. In doing this the tube 
should be examined to find if it is perfectly straight or 
slightly curved. which must be considered in the grind

ing operation. Much j udgment and experience is re
q u i red to do this so as to obliterate any ridges or un
evenness and bring at least one side to a perfect curve. 
In tubes for lcveling instruments at least % of the cir
cumference of the inside should be perfect. A trial can 
be made by fillmg and corking the ends. when. if not 
satisfactory. any defects may be corrected before seal
ing the ends. 

(1912) F. W. M. asks : Which do you 
think would be the most practicable for tricycles. 
safeties and other road machines-steam or electricity ? 
What proportion do yon think of the machincs sold 
throughout the United States would be power ma
chines, if the extra cost did not exceed $75. and per
haps not but $50. and extra weight less than 30 lb? A. 
At present there are serious difficulties with both ap
plications in the increa,ed weight and attention re
quired. If this and the large expense could be some· 
what overcome, large numbers would be UI�ed . 

TO INVENTORS. 
An experience of forty years, and the preparation of 

more than one hundred thousand applications for pa
tents at home and abroad. enable us to understand the 
laws and practice on both contInents, and to possess un
equaled facilities for procuring patents everywhere. A 
synopsis of tbe patent laws of the United States and all 
foreign countries may be had on application, and persons 
contemplatin� the secnring of patents. either at home or 
abroad, are invited to write to this Office for prices. 
which are low, in accordance with the times and our ex
tensive faCilities for conducting the business. Address 
MUNN &; CO .. olllce SCIENTIFIC AMER.ICAN. S61 Broad
way. New York. 

INDEX OF INVENTIONS 
For which Letters Pate"" o C  the 

United States were Granted 

February 1 1, 1890, 
&ND E&CH RE&KING TH&T D&TE. 

[See note at end of list about copies of these patents.] 

Adjustable cbair. K .  Stieler . . . . . . . . . . . . . . . . . . . . .. . . . . 421.018 
AdvertisiI1g rack, M .  E. Demarest . . . . . . . . . . .  ' "  . . .  421,252 
Alarm. See Burglar alarm. Door alarm. 
Album or picture exhibitor. E. S. Glover . . . . . . . . . . 421.266 
Album stand or holder, E. S. Glover . . . . . . . . . . . . . .  421.267 
Animal shears. Becbtol &; Bessonette. . ..  . .. . . .  . .. 421.024 
Animal trap, A. W. Cardozo . . . . . . . . . . . . . . . . . . . . . . . . 421.066 
Aug-er. wood. H. Loftie . . . . . . . . . . . . . . . . . . . . . . . . . . . .  421.293 
Automatic pressnre lubricator. J. P. Kealy . . . . . . . . 421.003 
Axle lubricator. car. A. L. Cusbman . . . . . . . . . . . . . . .  421.351 
Axle. vehicle. W. J ones . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  421.002 
Baby jumper. F. E. Lyon . . . . . . . . . . . . . . . . . . . . . . . . . . . .  420.948 
Bag. See Paper bag-. Traveling bag. 
Ba� bolder. A. J. Hesner . . . . . . . . . . . . . . . . . . . . . . . . . . . .  421.075 
Baling presses, power device tor, H. W. Nott . . . . 42] , 107 
Banjo attachment. B. lf. Kennard. Jr . . . . . . . . . . . . . 421.173 
Basket. L. A. Brown . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 421.:168 
Batb. See Electrical spray and vapor bath. 
Bl\ttery. See Electric battery. Electric body 

battery. Galvanic body battery. Storag-e 
battery. 

Bearing. anti-friction, B. Millbauser . . . . . . . . . . . . . . .  420.9,,1 
Bedstead guard, L. E. Meyer . . . . . . . . . . . . . . . . . . . . . . . .  421.108 
Beheadinll b lock and ax. W. Hanlon . . . . . . . . . . . .. . .  420,995 
Belt, driving-. F. Cloutb . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  421.246 
Binary fiuid. G. H. Holf;(ate . . . . . . . . . . . . . . . . . . . . . . . . .  421.076 
Blind. ventilaUnll, D' Arros &. Righter . . . . . . . . . . . . . 421,165 
Blind, window. E. Hantsche, Jr. . . .  . . . . . . . . . . . . . .  421,047 
Block. See Bebeadlng block. Eng-raver's block. 
Board. See Center board. Game board. Switch 

board. Wasb board. 
Boat. O. R. IOllersoll . . . . . . . . . . . . . . . . . . . . . . . . . . . . .. . . . 421.170 
Boiler. C. H. Ross . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  4n.l94 
Boiler tubes. apparatus for removin'l incrusta-

tion from. J. P. Karr . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  421.185 
Bolt. See ''I' biffietree bolt. 
Boot blanks, machine for forming felt, A.  E. 

Hardy . . . . . . .  ; . . . . . . . . . . .  . . . . . . . . . .  . . . .  . . .  . . . .  . . .  . . .  421.275 
Boot or sboe beel fastenin!<. J. Duerk . . . . . . . . . . . . . . 421.168 

Boring tool, T. Lea . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  4�1.176 
Boring tool. combined. M. Wood . . . . . . . . . . . . . . . . . . . .  421.218 
Bottle, nursing, Rose & BallSton . . . . . . . . . . . . . . . . . . . .  420.965 
Bottle tiP. mucilalle. W. H. Underwood . . . . . . . . . . . .  421.363 
Bottles, drink reilistering attachment fort H .  C. 

Barker . .  . . .  . . . . . . . . . . . . .  . . . . . . . . . . . . . . . . . . . . . . .  421.091 
Bouquet holder. R. F. Nelaon . . . . . . . . . . . . . . . . . . . . . . . 420.953 
Box. See File box. Letter box. Paper box. Re-

frigerator box. 
Box. D. M .  Somers . . . . . . . . . . . . . . . . . . ; . . . . . . . . . . . . . . . . .  421.059 
Box toe. W. B. Arnold . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 421.06:1 
Brace. See Ranway rail brace. 
Bracelets, chains, necklaces. etc . •  link for, A. J. 

I{ erckbolfs . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  421.13li 
Bracket. See Fan supporting bracket. W al l  

bracket. 
Brake. S .. e Car brake. 
Brick sanding macbine. F. B. Stoltz . . . . . . . . . . . . . . 421.060 

Bridie attachment. C. C. Schwaner. . . . . . . . . .  . .  . . . . 421 .016 
Buckle. bale tie. R. W. Carroll . . . . . . . . . . . . . . . . . . . . . . .  421.021 
Burglar alarm , M. M. Ritch. . . . . . . .  . . . . . . . .  . . . . . .  421.315 
Burner. See Sulphur burner. Vapor burner. 
Butter worker. A. A. Foster . . . . . . . . . . . . . . . . . . . . . .  421.1:10 
Cable f;(rip. E. Dainty . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  421.12b 
Cable grip, N. Kirchner . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  421.050 
Calculator. W. D. Otis . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 421.108 
Can. See Oil can. 
Can opener, A. B. Schofield . . . . . . . . . . . . . . . . . . . . . .  421.191 
Cannon. pneumatic. G. H. Reynolds . . . . . . . . . . . . . . . .  421.�1l 
CJl.nt hOOk, A. E. Creieh . . . . . . . . . . . . . .  . . . . .  . . . . • . . . .  421.124 
Car brake. M. BOdefeld. . . . . . . . .  . . . . .  . .  . . . . . .  . .  .. . .  421 .231 
Colf brake. A. Hendee . . . . . . . . . . . . . . . . . . . . . . . .  . . . . . . .  420.996 

'Ititutifit �lUtri,au. 
Car. collapsible railway. L. C. Zolk . . . . . . . . . . . . . . . . . .  421.344 
Car coupling-. J. W. Brooker . . . . . . . . . . . . . . . . . . . . . . . .  421.232 
Car coupling. J. R. Cbamblin . . . . . . . . . . . . . . . . . . . . . . . . 421.243 
Car coupling-. J. M. Clark . . . . . . . . . . . . . . . . . . . . . . . . . . . .  421.245 
Car coupling. W. Falkner . . . . . . . . . . . . . . . . . . . . . . . . . . . 421.255 
Car coupling-. Finley &; Harper . . . . . . . . . . . . . . . . . . . . . .  421. 1�9 
Car coupling-. E. N. Jones . . . . . . . . . . . . . . . . . . . . . . . . . . . . 421.2R5 
Car coupling. W. H. Stewart . . . . . . . . . . . . . . . . . . . . . . . . . 421.a61 
Car signal . Belknap & Cawthon . . . . . . . . . . . . . . . . . . . . .  421.227 
Car, stock, A. W. Street . . . . . . . .  _ . . . . . . . . . . . . . . . . . . . . .  421.087 
Car wbeel testing- device. P. H. Grimll . . . . . . . . . . . " 421.271 
Cars, sliding door for railway, A. B. Pullman . . . .  , .  421.0&.1 
Carding- engine cylinder. E. & G. A shwortb . . . . . . . .  421. 153 
Carpet. reversible ingrain or imitation Brussels, 

Wood & IJeppleston . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  421.219 
Carpet stretcber. R. E. Zimmermann . . . . . . . . . . . . . . . 421.343 
Carriage wrench, F. A. Wegner . . . . . . . . . . . . . . . . . . . . . 420,981 
Carrier. See Elevated carrier. Trace carrier. 
Cart. dumping, T. Hill . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 420.941 
Cart. road. �'. Rudolph . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  42l,:116 
Cart, road, P. Weidner . • • • . . . . . . . . . . . • . . . . . . . . . . . . . . .  4-21,337 
Cartridge feeding device. L. F. Bruce . . . . . . . . . . . . .  421.348 
Case. See Label case. Piano case. Preserving 

case. Spool case. 
Cash reg-ister and indicator. H. A. Herr . . . . . . . . . . . .  421.074 
Catamenial bandage. J. Teufe\ . . . . .  . . . . .  . . . .  . . . .  . . .  420.918 
CaustiC holder, stick, G. E. lI'erren . . . . . . . . . . . . . . . . . 421,070 
CellulOid. embossing- sheets of. Wood &; Gillmore. 421.867 
Centerboard. revolving-, F. W. Martin . . . . . . . . . . . . . . 4�1.1J08 
C half burning furnace, J. L. Sbeppard . . . . . . . . . . . . . 420.971 
Chair. See Adjustable chair. Hyg-ienic chair. 

Reclining chair. Rocking chair. 
Check book. barness, G.  E. Foster . . . . . . . . . . . . . . . . .  421.131 
Checkrow wires. knot for, R. Faries . . . . . . . . . . . . ' "  420,9:�2 
Cbimney cowl and ventilator. J. H. Burley . . . . . . . .  421.091 
Chimney fiues. tbimb1e for. A. T. Staples . . . . . . . . . .  421.2Q.3 
Churn. C. T. Boyer . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 421.06" 
Cburn. E. Stillwell . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  421.916 
Cigar bunch roller, F. C. Miller . . . . . . . . . . . . . . . . . . . . . .  421,296 
Ci�ar bunchina' machine, E. K. Martin . . . . . . . . . . . . .  421.030 
Clasp. See Garment clasp. 
Clasp. J. Scbmidt . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  421.086 
Clasp for a1bums, books, boxes, etc., .T. C. Koch • . .  421,174 
Cleaner. See Type clellner. 
Clip. See Stub clip. 
Clotbes line fastener. G. Reimers . . . . . . . . . . . . . . . .. . . 420.962 
Clutch. friction, J. Walker . . . . . . . . . . . . . . . . . . . . 421.il32. 421.333 
Cock for water coil boilers. inlet. R. W. A pple-

"arth . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  , . . . . .  421.224 
Cocks. manufacturing- polished metal. L. Filstrup 421.257 
Collin fastener. W. J. Noble . . . . . . . . . . . . . . . . . . . . .. . . . .  421.106 
Coke, manufacturing, H. Muller . . . . . . . . . . . . . . . . . . . . 421.299 
Collar or culf. waterproof. H. C. Milli"an . . . . . . . . . . . 421.137 
Commutator for dynamos. motors, etc .• Alton & 

Wakefield . . . . . . . . . . . . . . . . . . . . . .  , . . . . . . . . . . . . . . . . . .  421.222 
Compost dbtributer. J. R. McGee . . . . . . . . . . . . . . . . . 421.:JOO 
Cooler. See Milk and butter cooler. 
Copper. refining, J. Garnier . . • • • • • • . . . . . . . . . • . • . . . .  421.046 
Copyholder, J. F. Ifrankey . . . . . . . . . . . . . . . . . . . . . . . . . . . 421.260 
Cord fastener case and label holder, combined, A. 

L. Pitney . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  421.Q.32 
Cork holder. H. Baldwin . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 421.226 
Corn husker, J. E. Miller . . . . . . . . . . . . . . . . . . . . . . .. . . . .  421.08.3 
Cotton cleaning- mecbanism. P. Carroll . . . . . . . . . . . . .  421.242 
Cott{)n g-in feeder. J. W. Wolford . . . . . . . . . . . . . . . . . . .  421.U37 
Coupling-. See Car coupling. Hose coupling. 

Tbill coupling. 
Crankpin. adjustable. J. Mills . . . . . . . . . . . . . . . . . . . . . . . . 421.291 
Crusber. See Ore crusher. 
Currents, system of distribution for alternating, 

E. Thomson . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 421,208 
Cut-out. E. W. LIttle . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  421.179 
Cutter head. rotary. Heath & White . . . . . . . . . . . . . . . 421.276 
Damper. fiue. T. I. Rankin . . . . . . . . . . . . . . . . . . . . . . . . . . . 421,141 
Dental engine. C. H. Seeger . . . . . . . . . . . . . . . . . . . . . . . . . .  421.323 
Dental forceps. C. B. Dean . . . . . . . . . . . . . . . . . . . . . . . . . . 421.250 
Denture. artificial. J. A. Throckmorton . . . . . . . . . . . 421.116 
Detergent, C. P. A ndersen . . . . . . . . . . . . . . . . . . . . . • . . . .  421t22� 
Distilling wood. apparatus for. E.  Koch . . . . . . . . . . . . 421.029 
Ditching and excavating machine, H. Carter . . . . . .  421.122 
Door alarm. J .  �'. Wollensak . . .  . .  . . . . . . . . . . . . . . . . . .  421.329 
Door mat. metallic, A llis & Wollf . . . . . . . . . . . . . . . .. . . 421 040 
Door. storm, F. 'E. Shuck , . , . . •  ' , . , . . • • • . . . • . . . . • . . • .  421,034-
Draught equalizer. A. Hnnt . . . . . . . . . . . . . . . . . . . . . . . . .  421,2;9 
Drying apparatus. C. Sentz . . . . . . . . . . . . . . . .  . . . . . . . . .  421.058 
Dust collector. R. Wbltehill . . . . . . . . . . . . . . . . . . . . . . . . .  421.215 
Dynamo regulator, E. & F. W. Heymann . . . . . . . . . 421,048 
Ecrasure, �'. J. Mesle . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 421.082 
Electric battery, E. M. G. Hewett . . . . . . . . . . . . . . . . . .  421.169 
Electric body battery. O. S. Hall. . . . . . . . . . . .  . .  . . .  420.9�6 
Electric cable conduit. W. P. Ty!er . . . . . . . . . . . . . . . . . 421.088 
Electric circuit safety device, H. Lemp . . . . . . . . . . . . 421.177 
Electric compound pusb, J. �'. Wollensak . . . . . . . . . .  421.MO 
ElectriC machines. collectiD� contact for. Schmid 

& Means . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 421.320 
Electric motors, starting switch for, W. A. 

Anthony . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  421.090 
Electric regulatin/l apparatus. motor for, Ross & 

�·ranzen . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 421.195 
Electrical commuoication. J.  r,. Cutler . . . . . . . . . . . . : 421.371 
Electrical spray and vapor bath. N. Lyke . . . . . . . . . .  421.� 
Electro ... mechanical movement, S. E. Nutting. 

420.954. 420,955 
Elevator. See Excavating elevator. 
Elevated carrier, W. P. Walling- . . . . . . . . . . . . . . . . . . . . 421.211 
Elevator mechanism, C. Whittier . . . . . . . . . . . . . . . . . .  421 .150 
Engine. See Dental engine. Steam engine. 
Engraver's block, H. U. Seaman . . . . . . . . . . . . . . . . . . . .  420,9:j9 
Engraver's vise. H. U. Seaman . . . . . . . . . . . . . . . . . . . . . 420.970 
Engraver's vise or block. H. U. Seaman . . . . . . . . . . . .  420.9118 
Evaporator. See Vacuum evaporator. 
Ex�avating elevator. W. L. Smytb . . . . . . . . . . . . . . . . . .  421.113 
Exhaust bead. J. J. Stein . . . . . . . . . . . . . . . . . . . . . . . . . . .  4�1.017 
Eyeglass holder. -S.  E. Kelley . . . . . . . . . . . . . . . . . . . . . . 421.099 
Fan attachment for chairs, R. Taggart . . . . . . .  ' • . . . .  421,206 
Fan attacbment for chairR. etc . •  R. Tag-gart . . . . . . . . 421.330 
Fan. automatic, W. R. Polk, .Jr . . . . . . . . . . . . . . . . . . . . .  421,014 
Fan supporting- bracket. adjustable, Schmidt & 

Jonson . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  421.146 
Feed water regulator. D. C. Walter . . . .  . .  . . . . . . . . .  420.919 
Fence. W. M. Britton . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 420.!l87 
Fence barb, wi re. E. W. Robinson . . . . . . . . . . . . . . . . .  421.055 
J:!"ence, plashed h edge, P. G eiser . . . . . . . . . . . . . . . . . . . 421,132 
fI"ender. See Stovepipe fender. 
Fifth wheel. vehicle. R. Dawes . . . . . . . . . . . . . . . . . . . . . 421 .166 
File binder. M. F. Berry . . . . . . . . . . . . . . . . . . . . . . . . . . . .  421 .0H 
�'i1e box. M. R. J ewelL . . . . . . . . . . . . , . . . . . . . . . . . . . . . . .  421,078 
Filter. Bush &; Clark . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  421.2:18 
Filter. oil. C. C. Bryant . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 421.O!la 
Fire eS9ape. P. G oldmann . . . . . . . . . . . . . . . . . . . . . . . . . . .  421.26\1 
�'ire escape. W. M. &; G. Taylor . . . . . . . . . . . . . . . . . . . .  421.115 
(l'ire extinguishers. clOSing and sealioJl device for 

discharf;(e openings of • .  1. T,. Bradley . . . . . . . . . . . .  421.�47 
Fire pail. A. D. Warren . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  420.1180 
�'ireplace, H. Heim . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  421 ,07.1 
Fireplace protector, M. Siersdorfer _ . . . . . . . . . . . . . . . . 420,972 
�"orJling ear cO'lplers. die for, J. ReiBey . . . . . . . . . . .  421,142 
Fork and shovel, com bined, A. B. Vaa� . . . . . . . . . . . .  421.364 
Fur g-�rment. F. O.  Linder . . . . . . . . . . . . . . . . . . . . . . . . . . .  421.292 
Furnace. Sp,e Chaff burning fUfnace. Ga.s fur-

nace. O pen hearth furnace. 
Furniture, household. M. J. Walsb . . . . . . . . . . . .. . . . . 421.118 
Gange. See Water gauge. 

Galvanic batterv. J. F. Mebren . . . . . . . . . . . . . . . . . . . . . . 421.081 
Game apparatus, J. A. Rand . . . . . . . . . . . . . . . . . . . . . . . . . 420.959 
Game board. J. F. �'r .. nkey . . . . . . . . . . . . . . . . . . . . . . . . . 4�1.259 
Garment clasp. J. G. Scbmidt et al . . . . . . . . . . . . . . . . .  421.145 
Gas burners, heating attachment for, J. A. Wil-

son . . . . . . . . . . . . . . . . . .  ' "  . . . . . . . . . . . . . . . . . . . . . . . . . . .  421.217 
Gas furnace for melting metals, H. H. Garrett . . . . 421.26.1 
Glass flatting ovens, appliance for. T. A. Zellers . . 421.152 
Globe or shade holder, r,. Schlegelmilch . . . . . . . . . . . 421.319 
Grain scourer. H. Gschwender . . . . . . . . . . . . . .  o . . . . . . 421,iID9 
Grate tor burninJr sawdust, etc., J. M. R. Ken-

nedy . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 421.288 
Grinding mill. M. J. Altbouse . . . .  , . . . . . . . . . . . . . . . . . . 421.063 
Grinding mill. H. Graepel . . . .  . . . . . . . . . . . . . . . . . . . . . . .  420,934 
Guard. See Bedstead g-uard. 
Gun and appliance for operating the same. dyna-

mite. G. H. Reynolds . . . . . . . . . . . . . . . . . . . . . . . . . .  421.310 
G un barrel, pneumatic. G. H. Reynolds . . . . . . . . . . .  421.314 
Gun, pneumatic, G. H. Reynolds, 

421 .306 t.o 421.308. 421,312 
Hame. C. E. Berry . . . .  . .  . . . . . . . . . . . . . . . . . . . . . . . . . .  421,025 
Hammer. drop, N. C. �tiles . . . . . . . . . . . . . . . . . . . . . . . . . . 421.327 
Handle. See Velocipede handle. 
Hanger. See Tobacco hanger. 
Harnass. E. Clark . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 421.123 
Harvester, corn, F. Hazen . . . . . . . . . . . . . . . . . . . . . . . . . . .  420.939 
Harvester wbeel. S. )). Locke . . . . . . . . . . . . . . . . . . . . . . . .  420,g47 
Hat ironing machine. C. H. Reid . . . . . . • • . . . . . . . . . . . .  420,961 
Hat pressing device. C. M. Osg-ood . . . . . . . . . . . . . . . . . .  421 , 190 
Heater. See Steam heater. Water healer. 
Hedge trimmer and lawn mower combined. O.  C. 

Carr . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 421.241 
Hinge. C. C. Bess . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  420.997 
Hinge. spring, C. Zattau . . . . . . . . . . . . . . . . . . . . . . . . .. . .  , .  421,�42 
Hitching strap attl\Chment. H. D. Pratt. Jr . . . . . . . .  420,958 
Hoe or rake. W. Voltz . . . . . . .  . . . . . . . . .  . . . . . . . . . . . . .  421.117 
Hoe, revolving horse, A. G.  Emery . . . . . . . . . . . . . . . . . 421.]28 
Holder. See Bag holdcr. Bouquet holder. Caus-

tic holder. Copy bolder. Cork holder. Eye
glass holder. Globe or shade holder. Paper 
holder. Rope bolder. 

Hook. See Cant hook. Check hook. Snap hook. 
Hoop lock. J.  H. Mitchell . . . . . . . . . . . . . . . . . . . . . . . . . . .  421.10l 
Horse detacher. L. Swensson . . . . . . . . . . . . . . . . . . . . . . . .  421.148 
Horse power for hay presses. D. S. Waugh . . . . . . .  421,035 
Horsesboe. W. Bryden . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  421.34g 
Hose coupling-, J. H. Sewall . . . . . . . . . . . . . . . . . . . .. . . . .  (21,110 
Hose coupling-. r. D. Weaver . . . . . . . . . . . . . . . . . . . . . . . .  421.0:J6 
Hose straps, making-. C. W. Kimball . . . . . . . . . . . . . . . . 421.004 
Hub attaching device. Wrig-ht &; Simpson . . . . .. . . . .  421.341 
Hub. vebicle. P. McMenamin . . . . . . . . . . . . . . . . . . . . .. . .  421,051 
Hygienic cbalr. A. F. Caldwell . . . . . . . . . . . . . . . . . . . .  421.045 
Ice cutting machine. Tburston &; Stanton . . . . . . . . .  421.209 
Ice machine. J. K urtz . . . . . . . . . . . . . . . . . . . . . .  , . . . . . . . . .  421.175 
Indicator. See Liquid level indicator. Station 

indicator. Vote indicator. 
Ink distributer. self. S. D. Henry . . . . . . . . . . . . . . . . .. . . 420,940 
Inkstand, J. R. Droney . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 421.126 
Insecticide solution. C. Schneider . . . . . . . . . . . . . . . . . . 421.196 
Iron. See Pole iron. Soldering iron. 
Jar lid fastener. C. P. Maiser . . . . . . . . . . . . . . . . . . . . . . . .  420.949 
Jewelry. D. �'. Adams . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  421.022 
J oint. See Rail joint. 
Journal bearing. Kinsey & Smith . . . . . . . . . . . . . . . ... . . 421.289 
Journal bearing-. J. J. Wood . . . . . . . . . . . . . . . . . . . . . . . . . .  421.089 
Key fastener. E. Frary . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 420,9-12 
K nit garment, combination. A. R. Burpee . . . . .. . . . . 421.236 
Knitting- machine. circular rib. Scott &; Williams . . 421,147 
Knitting- machine filling burr. J. S. Crane . . . . . . . .  :. 421 .248 
Knitting machines, circular guide or indicator for. 

W. H. Draper . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  421.167 
Label case or cabinet. druggist's, C. B. Dean . . . . . .  421.251 
J�amp, central draught, J. Jauch . . . . . . . . . . . . . . . . . . . .  421,171 
I,amp. g-enerative g-as. Stern &; Mucke . . . . . . . . . . . . . . 421.325 
Lamp. hang-inf;(o J. C. Miller. . . . . . . . . . . .  . . . . . . . . . . .  421.134 
Lamps. cut-out for incandescent. E. Tbomson . . . .  421.207 
I,atcb. C. Rettie . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 420,003 
Latcb. gate, J. Ramsey . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  421.015 
Latbe. metal turning. P. Lobben . . . . . . . . . . . . . . . . . . .  421.181 
I�athe, tubular cutter, E. Zimmermann et aZ . . . . . . . .  420,982 
Leather stumng wbeel. A. J. Darragh . . . . . . .  . . . . • .  421,249 
Letter box. Chappell &; Moore (r) . . . . .  . . . . . . . .  . . . . . .  . 11,059 
I�tghtnin� arrester, G. O. Bayne . . . . . . . . . . . . . . . . . . . . .  420.984: 
Liq uid level indicator. T. P. Sulllvan . . . . . . . . . . . . . . . 4�1,061 
Liquid receptacles. spreading Up for, W. H. Un-

derwood. . . .  . .  . .  . .  . . . .  . . .  . .  . .  . . .  . .  . . . .  . . . . .  . . . . . . . .  421.362 
Lock. See Hoop lock. Nut lock. Till lock. 
Lock. F. Sykora . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  421.205 
Locomotion and conveyance, system of. W. J .  

Munden . . . . . . . . . . .  . . . .  , . . . . . . . . . . . . . . . . . . . . . . . . .  421.186 
J.ocomotive feeding tank. J. F. Smith . . . . . . . . . . . . . .  420,97:; 
] Jog loader, steam, F. O. Kibwre, . . . . . . . . . . . . . . . . . . . 420.9t2 
Loom for weaving with short wefts, J. II. Green-

leaf . . . . . . . . . . . . . .  . . . . . . . .  . . . . .  . . . . . . . . . . . . . . . . . .  421.270 
Lubricator. See Automatic pressnre lubricator. 

A xle lubricator. 
Magnets. making cores for electro, S. C. C. Currie 421.067 
Mang-Ie. F. J. Rost . . . . . . . . . . . . . . . .  , . . . . . . . . . . . . . . . .  421 .144 
Mat. See Door mat. Wire foot mat. 
Measuring vessel. liq uid. H. P. &; S. L. Bl\rnhart . .  421.155 
Metal bending- machine. W. W. Green . . . . . . . . . . . . . .  420.9;;5 
Metal wheel, Burll'ess & Munk. . . . . . . . . . . . . . . . . . . . . . .  420,927 
Metall i c  vessel . lead l ining. T. P. Burg-ess . . . . . . . . . .  421.161 
Middlings separat.or. T. Ponssr . . . . . . . . . . . . . . . . .. . . . .  420,957 
Milk and butter cooler. N. H. C. Slaug-hter . . . . . . . .  421,191 
Mill. See G rinding- mill. Rolling mill. 
Mirror, toilet. J. Manheimer . . . . . . . . . . . . . . . . . . . . . . .  421.101 
Mir'rors with images, providing metaBic. C. We,tiite-

ner. . . .  . . . .  . .  . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  421.119 
Motion, machinery for transmitting and arrest-

ing. W. Lewis . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .. . . . . 421,178 
Motor. See Spring motor. 
Mou.e trap. A. T. Sul l ivan . . . . . . . . . . . . . . . . . . . . . . .  ' "  421.329 
Mowers, Jj!'rass receptacle for lawn. P. F. Kelley . .  421.370 
Musical instrument. stringed. A. Shaeffer . . . . . . . . . .  421,038 
Muzzle. horse. B. S. Seaman . . . . . . . . . . . . . . . . . . . . . . . . .  421.109 
Nails. manufacture of book. S. Taylor. . . . . .  . . . . . . .  421.019 
Nut fini.hing machine. G.  Dunham . . . . . . . . . . . . . . . . .  420.931 
Nut lOCk, R. Mc Donah . . . . . . . . . . . . . . . . . . . . . . . . . . . . .. . .  421 ,358 
Oar. bow faCing-. J. T. Anderson . . . . . . . . . . . . . . . . . . .  4�O,9'J5 
Oil can. J. W. Jackson . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  421.282 
Open hearth furnace. R. O. Young- . . . . . . . . . . . . . . . . . .  421.220 
Ore concentratinll apparatus, R. D. Gates . . . . . . . . . .  420,933 
Ore crusber. J. F. Wiswell . . . . . . . . . . . . . . . . . . . . . . . . .. . .  421,151 
Or!<an stop action. J. A. Hillstrom . . . . . . . . . . . . . . . . . .  420.998 
Oxides to the metallic state, reducing metallic, L. 

G. r,aurean . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  420.945 
PRint, composition for, N. A. Bibikov . . . . . . . . . . . . . .  421.229 
Paint, composition for. D. S. Robinson . . . . . . . . . . . . 421,360 
Pa per bag. F. E. Porter . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 421 .191 
Paper box. J. C. Powell . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  421,302 
Paper boxes, machine for affixing fiies to, G. A.  

Bisler . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .. . . . . . . . . . 4a1.157 
Paper cover. J. M. Jones . . . . . . . . . . . . . . . . . . . . . . . . . . .  421.028 
Paller bolder and cutter. roll. J. Baines . . . . . . . . . . . .  421.225 
Pavement and gutter. O.  S.  Burdett . . . . . . . . . . . . . . .  421.2.15 
Peas. hulling, C. P. &; J. A. Chisbolm . . . . . . . . . . . . . . . 421.24:1 
Pen. stylographic, T. W. Evans.  . .  . .  . .  . . . . .  . . . . . . .  421.069 
Piano. E. R. Holmes . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  421.134 
Piano case, A. Gleitz . . . . . . . . . . . . . . . . . . . . . . . . . . . .  . .  421,265 
Pin. See Crank pIn. 
Pipe. See Metal pipe. 
Pipe hood. G. H. Harrington . . . . . . . . . . . . . . . . . . . . . . . . 421.098 

Pipe or rod wrencb. H. Zuber . . . . . . . . . . . . . . . . . . . . . .  421.062 
Pipe wrencb. Bartlett & McCoy . . . . . . . . . . . . . . . . . . . . 421.023 
Piston, locomotive. E. P. Cowles . . . . . . . . . . . . . . . . . . . 421 .164 
Plaster, compound, T. Jones . . . . . . . . . . . . . . . . . . . . . . 421,172 
Plat.e. party. R. Gibbons . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  421,264 
Plow. S. H. Walton . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 421,3;;6 
Plow and cultivator. shovel. S. D. Gilford . . . . . . . . . .  420.994 
Plow and pulverizer, combined sulky. A. Nelson .. 421 ,189 
Pole iron. vebicle, F. O. &; H. P. Spalding . . . . . . . . .  421 ,202 
Power distributer. C. A. Shattuck . . . . . . . . . . . . . . . . . .  4,1,112 
Power. See Horse power. 
Power by electricity. transmission of. E. W. Rice. 

Jr . . . . . . . . . . . . .. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .. .  421.193 
Preserving case. vegetable and fruit, G. D. Basse. ("0.9&) 
Projectile, G. II. Reynolds . . . . . . . . . . . . . . . . . . . . . . . . . . .  421,:-U3 
Projectile. Reynolds & Zalinski . . . . . . . . . .  . . . . . . . . . .  421,309 
Protector. See lnreplace protector. 
Pump. deep well. A. F. Cook . . . . . . . . .. . . . . . . . . . . . . . .  421.2(7 
Pump, steam, F. M. BrQun . . . . . . . . . . . � . . . . . . . . . . . . , .  421,159 
Pump, vacuum, A. Berrenberg . . . . . . . . . . . . . . . . . . . . . .  421,346 
Rack. See Advertising rack. Umbrella rack. 
Radiator. Johnson &; Packer . . . . . . . . . . . . . . . . . . . . . . . . 421.000 
Radiator, heating, J.I. R. Blackmore . . . . . . . . .. . . .  , . .  � .  421.042 
Rail jOint. A. Kimber. . . .  . . . . .  . . . . . . . . . . .  . .  . .  420.g43. 420.944 
Railway electric Big-nat. P. D. Cable . . . . . . . . . . . . . . . . 421 .239 
Railway frogs. danger "uard for, 'V-, Driscoll . . . . . . 421.000 
Railway rail brace, W. G oldie . . . . . . . . . . . . . . . . . . . .. . .  421.268 
Railway si�nal connections, compensator for,"J. 

Ledbrook . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .. . . . . . .  421,291 
Railway spike retainer, H. W. Libbey . . . . . . . . . . . . . .  421.007 
Railway switch. Gardner & Moore . . . . . . . . . . . . • . . . .  421.097 
Railway switch. S . . 1. Naumburg . . . . . . . . . . . . . . . . . . . .  421,052 
Railway switch and signal mechanism, A. H. 

J ohnson . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 421,283 
Railway trolley, electriC, �"'. B. Rae . . . . . . . . . . . . . . . . . 421,304 
RailwaYB. overhead trolley for electric. F. B. Rae 421.:<05 
Rainwater conductor. J. A. W. lust! . .  . . . . . . . . . . . . . 421.281 
Reclining chair, J. S. Emmert . . . . . . . . . . . . . . . . . . . . . .  421,353 
Reclining chair. G ilfillan & Emmert. . . . . . . . . . . . . . . . .  421,356 
Refrigefl\tor box. �'. Beinhauer . . . . . . . . . . . . . . . . . . . . .  421.156 
Register. See Cash re�lster. 
Regulator. See Dynamo rellulator. Feed w.ater 

regulator. 1.'hermo·electric resistance regula· 
tor. Touch regulator. 

Rein snpport, J. P. Thwaite . . . . . . . . . . . . . . . . . . . . .  u . . .  421,210 
Rivetio" machine. W. Skaife . . . . . . . . . . . . . . . . . . . . . .  421.324 
Rocking cbair. C. L. J ohnson . . . . . . . . . . . . . . . . . . . . . . . .  421.234 
Roller. See Cigar bunch roller. 
Rolling- metal. J. Guest . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 421.�72 
Rollin" mill. J .  Aiken . . . . . . . . . . . . . . . . . . . . . . .  . .  . . , . .  421.Q.39 
Rope holder. C. H. O. Strohbacb . . . . . . . . . . . . . . . . . . .  421.328 
Rosan iline. sulphonating. E. D. [{ endall . . . . . . . . . . . .  421.049 

Rowing apparatus, E. J. K erns . . . . . . . . . . . . . . . . . . . . .. 421.080 
Rubber water bottle • •  1. Burbridg-e . . . . . . . . . . . . . . . . . .  421.160 
Rule, stair, C. E. Wilson . . . .  . . .  . .  . . . . . . . . . . . . . . .  �1.216 
Ruler. O. S. Matthews . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  421.l0'l 
Ruler. N. B.  Wheeler . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  421.338 
Sa�h fastener, O. Beebe . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  421,092 
Sasb fastener. G. W.  Cook . . . . . . . . . . . . . . . . . . . . . . . . . .  421,3.\0 
Sash faotener. W. N. Hunter . . . . . . . . . . . . . . . . . . . . . . . 421.077 
Saw guide. J. A. Mayer . . . . . . . . . . . . . . . . . . . .  . . . . . . . . . .  420.950 
Sawing and dril l ing metal or other substances, 

machine for. W. B. Hammond . . . . . . . . . . . . . . . . . 421,027 
Scales, postal weighing, J. C. Bittschofsky . . . . . . . . .  421.026 
Scholar's companion, A. Overholt . . . . . . . . . . . . . . . . .  (21,012 
ScooP. potato . . 1. Vowles . . . . . . . . . . . . . . . . . . . . . . . . . . . 421.[.21 
Scourer. See Grain scourer. 
Scraper. C. Ratb . . . . . . . . . . . . . . . . . . . . . . . _ _  . . . . . . . . . . .  420.960 
Seawal1 or breakwater, H. Case . . . . . . . . . . . . . . . "" ' "  420,m 
Seaming- tool. double roof. P. S. Myers . . . . . . . . . . . . .  421.187 
Seat. See Vebiele seat. 
Semapbore. J. M. Kirby . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  421.006 
Semapbore. I. Randolpb . . . . . . . . . . . . . . . . . . . . . . . . . . 421.135 
Separator. See M iddHngs separator. 
SewinR" looped fabrics, trimming at tachment for 

machines for. E. H. Brown . . . . . . . . . . . . . . . . . . . . . .  420.926 
Sewing machine feeding mechan ism, J. M. 

Brosins . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . _ 421,234 
Sewing macbine ripping attachment, N. T. Qne-

vedo. . . . . .  • . . . . .  . . .  . . .  . .  . . .  . .  . . . .  . . .  . . . .  . . . . .  . .  . .  . . .  421.054 
Sewina' machines. auxiliary pedal mechanism and 

brake for. T. J. Sawyer. . . . .  . .  . . .  . . .  . . . . . . . . . . . . .  421.056 
Sewing- machines. stitch setting-np device for. W. 

R. Cobb . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  421.0'.15 
Sbaft detacber. F. S. Pollitt . . . . . . . . . . . . . . . . . . . . .. . . . .  421 . 1 40 
Shearing machine. C. A. Bertsch . . . . . . . . . . . . . . . . . . . 420,986 
Shears. See Animal shears. 
Sheet metal l)ipe. J. White . . . . . . . . . . . . . . . . . . . . . . . . 421.300 
Sbeet metal vessel. �'. A. Walsh . . . . . . . . . . . . .421 .21a. 421.:135 
Sbeet metal vessels. fi"nging-. F. A. Walsb . . . . . . . . .  421.212  
Shoe fastening-. J. Schoonmaker . . . . . . . . . . . . . . . . . . .  421 •. m 
Signal. See Car sig-nal. Railway electric signal. 
Silver [from copper ores. mattes, and other cop-

per products. extracting, R. Pearce . . . . • . . . . . . .  4�1,031 
Silverware, etching and oxidizing gold plated, 

M yrick &; Roller . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  421 .009 
Silverware, etcbing g-old plated. Myrick &; Roller. 421.010 
Siphon. M. T. Scbubertb . . . . . . . . . . . . . . . . . . . . . . . . . . . .  421,057 
Slotting- macbines. tool holder for. S. Benson . . . . . .  421.845 
Snap hook. C. H. Smith . . . . . . . . . . . . . . . . . .  . . . . . . . . . .  421.200 
Soldering iron, electriC, W. M. Miner . . . . . . . . . . . . .  421.185 
Soldering machine. can. W. D. Brooks . . . . . . . .. . . . .  421,043 
Soldering machine, cun, F. Trullender . . . . . . . . .. . . . .  421,S:U 
Spinning machine, rin�, G. Perkins et al . . . . . . . . . . . . 421,359 
Spinning machine tbread guide, Burt & Davol.  . . .  421.287 
Spittoon. �'. Haberman . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  421.273 
Spool case. C. M. Imbrie . . . . . . . . . . . . . . . . . . . . . . . . .. . . . .  (21.280 
Spring. See Vehicle spring. 
Spring for beds. etc . •  J .  S. B iery . . . . . . . . . . . . . . . . . . . . .  421.230 
Spring- motor. Wallace & Holleman . . . . . . . . . . . . . . . . .  421.384 
Stamp mill "uide. [,ee & Vig-gers . . . . . . . . . . . . . . . . . . .  420,946 
Stamp. self-inking- band. Sawyer &; �'orce . . . . . . . . . .  420,967 
Stand. See Album stand. 
St.ation indicator, M. Byrne . . . . . . . . . . . . . . . . . . . . . . . . . .  420,989 
Station indicator, W. J .  Smith . . . . . . . .  , . . . . . . . . . . . . .  420,974 
Steam en!(ine. L. D. Copeland . . . . . . . . . . . . . . . . . . . . . . .  420.930 
SteRm heater. F. J. Furman . . . . . . . . . . . . . . . . . .  421.261. 421,262 

Steam trap, F. J. Ferrell . . . . . . . . . . . . . . . . . . . . . . . .. . . . .  420.99& 
Storage battery. C. Sorley . . . . . . . . . . . . . . . . . . .  .. . . 420.975 
Stove. g-as. J. H. Foley. . . . . . . .  . . . .  . .  . . . . . . . . . . . . . . . . .  421.258 
Stovepipe fender. John son & Packer . . . . . . . . . . . . . . 420.999 
Stove. range, or furnace, A. Berthe . . . " . . . . . . • . . . .  421.22& 
Strainer. revolving bucket. J. T. Dore . . . . . . . . . . . . .  421.25;) 
Straw stacker. automatic swinging, H. R. Naj(le . .  420.95� 

Stub Clip. W. M. Houser . . . . . . . . . . . . .  , . . . . . . . . . . . . . . . .  421.278 
Sulphur burner, S. Smith . . . . . . . . . . . , . . . . . . . . . . . . . .  421,201 
Surgical applicator. C. C. Harris. . . . . . . . . . . .  . . . . . .  421.072 
Suspender trimming-. T. W. Fisb . . .  , . . . . . . . . . . . . . . . .  421.354 
Suspenders, L. Sternberg . . . . . . .  , . . . . . . . . . .  , . . . . . . . . .  421,826 
Suspension device, H'. Rhind . . . . . . . . .  . . . . . . . . .  . . , .  421,192 
Switch. See Railway switch. 
Swit�h bOl\rd. W. M .  Stewart . . . . . . . . . . . . , . . . . . . . . . . .  421,114 
Ta.nk. See Locomotive feeding tank. 
Tl\pe measure. T. W. Grierson . . . . . . . . . . . . . . . . . . . . . .  421.138 
Tele"ra phic sounder. G. W. White . . . . . . . . . . . . ... . . .  421.214 
Telephone attachment. G. F. Newlando o . . . . . . . . . .  421.011 
Telephone transmitter and receiver, H. W. Lib· 

bey . .  . .  . . . .  . .  . . . . . . . . . . . . . . . . . . . .  . . . . . . . . . . .. . . .  421.00/ 
Tbermal cut'out. P. CRrdew . . . . . . . . . . . . . . . . . . . . . . . . . 421.240 
Thermal cut·out. FJ. W. Little . . . . . . . . . . . . . . . . . . . • . . 421,180 
Thermo·electric resistance regulator, S. E. Nut-

ting. . .  . . . . . . . .  . . . .  . . . . . . . .  . .  . . .  . . . . . . . . . . . . .  . . . . . .  421.053 

Th1Jl coupling. G. E. Hamlin . . . . . . . . . . . . . . . . . . . . . . 420.98.� 
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Thimble. W. W. Mclnto.h . . . . . . . . . . . . . . . . . . . . . . . . . . . 421,301 

Thimble and rope clamp, combined, J. J. YOllna' . .  421,1!l) 

Thrashing machine 8creening aod loading attach-
ment. W. P. Rose . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  420.966 

'fhread, L. Bril<l<.. . . . . . . . . . . . . . . . . . . . . . .  . . . . . . . . . . .  421.158 

'l'il l iock. G. J. Keller . . . . . . . . . . . . . . . . . . . . . . . .  421,286. 421.287 

'l'otlacco han�er or fltick, -B. B. Edwards . . . . . . . . . • . .  421.127 

Tobacco, manufacturing. P. M. Wilson . . . . . . . . . . . . 421,373 

'l'obacco product, P. M. Wilson . . . . . . . . . . . . . . . . . • . . . .  421,:S72 

Touch regu lator. ��. S. Warren . . . . . . . . . . . . . . . . .  421.149 
'l'oy. flying. Knoepfel & LItchfield . . . . . . . . . . . . . . . . . 421.2\10 
'roy Ilun game apparatus, F. F. Montrose . . . . . . . . .  421,3,1'>7 

Trace carrier • .  1 .  it. Eaton . . . . . . .  . . . . . . . . . . . . . . . . .. . . 420,991 

Trap. See Animal trap. Mouse trap. Steam 
trap. 

Traveling bag or 8stchel. K.  Kaufmann . . . . . . . . . . . . 421,079 

Trimmer. See Bedge trimmer. 
Truck, �'. A. Stecher . . . . . . . . . . . . . . . . . . . . . . . . . . . .. . . . . 421.204 

Truck. car. Sharp /I; Gutsche . . . . . . . . . . . . . . . . . . . . . . . .  421.111 

'I'ug, hame. J. D. McAnal ly . . . . . . . . . . . . . . . . . . . . . . . . . . 421.105 
Type cleaner. A .  T. Brown . . . . . . . . . . . . . . . . . . . . . . . . . . 421.044 

Type dbtributing machine. Johnson & Low . . . . . . . 421.001 
Typewriti n� machme. M .  G. Merritt . . . . . . . . . . . . . . .  421,]8:; 

Umbrella rack. De Weese & M .. xwell . . . . . . . . . . . . . . .  421,052 

Undersbirt. J. Adair . . . . . . . . . . . . . . . . . . . . . . .  . . . . . . . . .  421.038 
Vacuum evaporator, \V . H. Col1ings . . . . . . . . . . . . . . . . 421,163 

Valve for dry pipe fire extmguishers. automatic, 
W. H. St.ratton . . . . . . . . . . . . . .  420.977 

Valve for hydraulic presses. relief, J. M. Meloney 42 1 .182 

Valve, steam engine. R. L. Frost . . . . . . . . . . . . . . . . . . . . 421,355 

Vapor burner. r.. S. Calder . . . . . . . . . . . . . . . . . . . . . . . . . . 421.162 

Vapor burner. T. D. McClary . . . . . . . . . . . . . . . . . . . . . . . .  421.11l1> 

Vehicle runn ing gear, D. H. Emery . . . . . . . . . . . . . . . . . 421,254 

Vehicle .eat. D. M. Sechler . . . . . . . . . . . . . . . . . . . . . . . . . .  42l.il22 
'febicle sprinl<. E. Cook . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 420.990 
Vet.icle spring �ear. J. T. Westwood . . . . . . . . .. . . . . . .  421.365 

Vehicle wheel. G. R. Peare . . . . . . . . . . . . . . . . . . . . . . . . .  421,013 

Velocipede. C. Kramer . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 42 1 . 100 

Velocipede. F. R. Surfieet . . . . . . . . . . . . . . . . . . . . . . . . . . 421 .068 
Velocipede handle, Horton & Levison . . . . . . . . .. . . .  421 .277 

Velocipede saddle. J. B. Brook. . . . . . .  . . . . . . . . . . . . . . 421.233 
Veneering with fabric. G. Muller . . . . . . . . . . . . . .. . .  421.� 

Vote indicator and recorder for legislative bodies. 
electric. W. H. Robinson . . . .  . . . . . . . . . . . . . . . . . 420.HG4 

Wagon. dumping. IJ. Rodenhausen . . . . . . . . . . . . . . . .  4:�),143 
Wall bracket for sta/iting, R. N. Hall . . . . . . . . . . . . . . . .  420.9a7 

Walls, ornamentation of, M. B. Church . . . . . . . .  . 420.929 

Washboard. J. T. Sargent . . . . . . . . . . . . . . . . . . A21.RI7. 421 .3 1 R  

Washin!! machine, W. Shedlock . . . . . . . . . . . . . . . . . . . . .  421.198 

Watch crystals, calipers for fitting, A. Nylen . . . . . .  421.188 

Water gauge. safety. W. P. Phi l l ip . . . . . . . . . . . . . . . .  421.\;19 

Water heater. J .  Hacker et al . . . . . . . . . . . . . . . . . . . . . . .  421.274 

W.ter wheel. H. Burri l l  . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 420.988 
Weather .trlp. J. H. Ferguson . . .  . . . . . . . . . .  . . . 421.21>6 

WeiJlhing and meaRuring scooP. Zwiesler & Men· 
cben . . . . . . . . . . . . . . . . . . . .  . . . . . . . . . . 421.221 

j'citutifi c �mtticatt 
Inside Palre, ench In.ertlon • • •  1 li  cents a I i  .. ". 
Back Paa:", ench 1 1I 8" rti o ll • • •  81.00 " l i ll e .  

The above are char!!es per aJlat.e l ine-about eight words per line. This notice shows the width of the line. and is s�t in RJlate type. Engravinl{s may head advertisements at the same rate per agate line. by measurement, as the letter press. Advertisements must be received at publication office as early as Thursday morn· in� to appear in l.Iext issue. 

SEBASTIAN, MAY&CO' 
Improved Screw 

Foot 

Drill Presses. Chucks.  D rills, 
Dogs, and machini5ts' a. d 
teurs' outfits.  Lathes on 
Catalogues mailed on 
165 W. 2d St., 

U S E ADAMANT WALL PLASTER DOES YOUR P AT E NT P A Y ? 
Oenlle, and Ad- If not, you should send for Circular of book " How to not check or crack. Make a Patent Pay," by a succel:'sful invent.or. 'rreats to wind. water, on how to invent, how to interest capita l. how to esti. It dries in a mate the value of a patent. how ·to sell patents. on formbe applied in ing companies. forms for Iic�nseR, etc. Price $ 1 .  It i. ln gen- J .  F .  D A V] !'!ON & (; 0  • •  120 Broadway. N.  Y .  granted for the selling. 

Addre •• A D A M A NT M F G .  CO. 309 E. Henesee �t., ===:�==-_______ ...:IO�-·�Y�r�a�c�n"e. N. Y. 

Patent Foot Power Machine 
Complete Outfits. 

Wood or Metal workers without steam power. can successfully compete with 
�l �'O�i 8gA"�I�*USitWn��[n:..e; latest and most improved for practical shop use, also for industrial Schools, Home 'l'raining, etc. Catalogue free. 

Seneca F a l l s  Mfe:. Co. 695 Water Street, Seneca F'iWs, N. Y. 

Owing to dissolution of partnership, 

C. H . D E  LA M AT E R  &. CO. 
have closed their extensive manufactory at the 
foot of West 13th Street. New York. disposed of 
Hot Air Pumping Engine and Steam Pump busi
ness to the DE LAMATER IRON WORKS (incorpo
rated 1889), and to close out the remainder. offer 
for sale a very desirable lot "r lathes. plmers. 
drilling, shaping. slotting. bori ng, cutting off. nut 
tapping. bolt cutting. and millinl!' machines, gear 
cutters, emery tool grinders, screw ma('hines, vises, 
lathe and planet· tools, dril ls. taps, and a variety of 
smail tools, boiler punching and shearing machines. 
with lot of smail tools. anvils. sledges. ton gs, 
blocks, rope. bolts. nuts. washers. packing, pipe, 
fittings, brass valves. bar iron and steel. steam 
hammers. and three Rider cut-off engines. 

Fay's Patent Snrine Caliners WITH !!J'PRIN'6 NUi{ 
PrIce List : � and 3 In. solid nut. $' 

J..'i ........ - eacb ; 4 and 5 in. spring nut, $1.25 each 
6 in. sprin� nut, f1.50. 
v�P��!tra�I��:r��r��a�t�l:u�-:u:e�� 
Steel Rules, and full line of Fine Tool •. 

pr Sen a 2-cent stamp for full ll.t. 
L. S. STARRETI, ATHOL, MASS. 

M a n uf' r of F i n e  Too ls .  

EI,ECTRIC TRACTION ON TRAMWAY and by Accumulators. - An 8<'count of some experiments on electric tramwars made under the auspices of 
:�: �:;,lIt!c��:r����=rsal�d P:�torW!�ho�t���cri���ii �� figures. Contained in SCI<�TIFIC AMERICAN SUPPLl'J-MKNT, No. 693. PrIce 10 cents. To be bad at this otDce and from aJl newsdealers. 

Fine Taps, Dies, Reamers, Etc. 

1,llrh lnlna: anti Green Rlvpr Screw Plates. 
Bolt Cutters, Hand and Power Drilling Machines. Punch. 

ing Presses, Tire Benders. Tire Upsetters, and ot.h. 
er Labor Saving Tools. Send for Price List. 

WI LEY & R U SSELL M FG .  CO. , Greenfield ,  Mass. 

RAVELERS 
Well 1001 •• wrench for oil. D . •  J . 1'hayer . . . . . . . . . . . . 421.020 I Wheel. See Fifth wheel. Harvester wheel. 

JJeather stuffing wheel. Metal wheel. V ehicle 
wheel. Water wheel. 

WhitDetree bolt. safety, P. H. Flynn . . . . . . . . . . . . . . . .  421.071 

OF HARTFORD, CONN., 
IS THE 

LARGEST ACCIDENT COMPANY Window attachment, C. F. Olcese . . . . . . . . . . . . . . . . . . .  42()'�56 

Wire foot mat. W. F. Benedict . . . . . . . . . . . . . . . . . . . . .  420.!l85 

Wire or raisin" wajlon beds, device for stretching, 
. 1 .  Markel . . . . . . . . . . . . . . .  . . . . . . . . . . . . . . . . .  . . . . . . . .  421.29.'> 

W)odworklnJl machines. drivinlii! �ear for, L. T. 
Pyott.. . . . . . .  . .  . . .  . . . . . . . .  . . . .  . . .  . . . .  . .  . . . . .  421.303 

Wrench. See Carriage wrench. Pipe wrench. 
Pipe or rod wren-ch .  

Wrench. Baker /I; Shevlin . . . . . . . . . . . . . . . . . . . . . . . . . . 421.154 

DESI GN S. 
Album, memorial. C. D. Sweet . . . . . . . . . . . . . . . . . . .. . . . . 19.648 

Bottie. A. P. Moore . . . .  . .  . . . . . . . . . . . . . . . . . . . . . . . . . . . .  19.640 
Bowls or dishes. ornamentation of. D. �'orbes . . . . . . 19.642 

Glass ornamentation, W. I • .  PilkinJlton . . . . . . . 19,t)4;J, UMi44 

Hardware. ornamentation of builders', W. Gor-
man . . . .  . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  19.646 

Knitted fabric. P. S. Kin.ey . . . . . . . . . . . . . . . . . . . . . . . . .  19.647 

Latch c,,"e. R. W. E. Christesen . . . . . . . . . . . . . . . . . . . . . .  19.Wol 

Nut for micA. frame bolts, W. J. Keep . . . . .  . . . .  .. . . .  ]!1.64<-) 
Spoon. W. r,. Wilk . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 19.1;19 

StoveR, burner for oil or gas, W. H. Munn . . . . . . . . . . HM>41 

T RAD E M ARKS. 

Bacon, breakfast. T. M. Sinclair & Co . . . . . . . . . .. . . . .  17,52& 

Buggies aDd light carria.£es. C. M. Blydenburllh • . . .  ]7.531 
Butter. creamery. P. G. Henderson . . . . . . . . . . . . . . . . . .  17.r�13 
Candles. wax, �Jckermann & Wlll . . . . . . . . . . . . . . . . . . . .  17.51:{ 
Canned fruits. }i'. 'ri l lmann. Jr . . . . . . . . . . . . . . . . . . . . . . . .  17.529 

Cotton jZ'oods, J. A. Robinson . . . . . . . . . . . . . . . . . . . . . .  li.522 

Cotton warp. si lk warp. and all· wool dress goods. 
Stavert, Zi,llomala & Co . . . . . . . . . . . . . . . . . . . . . . . . . . . .  li.528 

Dol!:l, dre8sed, R. IJisner . . . . . . . . . . . . . . . . . .  . . . . . . . .  li.517 
Ham!1l, T. M. Sinclalr & Co . . . . . . . . . . . . . . . . . . . . . . . . . . . 17,527 

IIams. shoulders, rolls. ba.COD. aDd lard. T. M. Sin. 
clair & Co . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  li.b24. 17.526 

Hose. beltlnl<. and packinl<. J. H. Cheever . . . . . . . . . .  17.511 
Laller beer. P. Schoenhofen Brewing Company . . . .  17,521 

Lamp chimneys. W. G. Beach . . . . . . . . . . . . . . . . . . . . . . .  17.5O!1 

Medicine, tonic and alterative. Renz & Henry . . . . . . 17.5;)5 

Metal polish. Borsum Bros . . . . . . . . . . . . . . . . . . . . . . . . .. . .  17.510 

Metal polish. l i quid. Borsum Bro@ . . . . . . . . . . . . . . . .. . . 17.53i 

Oil s and lubricat ing grease. I 'lbricatin,ll and wool, 
Platt & Washburn Refinlnl( Company . . . . . . . . . . .  17.584 

Pills. A phro �tedic ine Company . . . . . . . . . . . . . . . .. . . . . 11.507 
Propeller wheels. S. h Moore & Sons Company . . . . 17,520 

Rlnl<s. solid gold . . 1. R. Wood & Son . . . . . . . . . . . . . . . . .  17.580 
Saws. E. C. A tklns & Company . . . . . . . . . . . . . . . . . . . . . .  17,508 

Shirts, col laf:l. nnd cuffs, Columbia Shirt Company. 17,512 
Spices. mustard. and bread raising materials, in-

cludinll soda. cream of tartar, and bakinR' pow-
der, E. R. Durkee & Co . . . . . . . . . .  . .  . . . . . . . . . . . . .  17.5:�2 

'racks, staples. a.nd blind staples, double painted. 
Buffalo Specialty Manufacturing Companv.. . .  17.536 

Tonic for the skin. A. Ruppert & Co . . . . . . . . . . . . . . .  17,523 
Watches. balance staffs for. G .  Meiners . . . . . . . . . . . . .  17,518 

Watches. foot wheels for, American Watch Tool 
Co . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  17.506 

. \Vax and bleached wax Iloods. whit-e. �ckermann 
/I; Will . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  . . . . . . .  17.514 

\VhiskYI bourbon . Meyer Brothers [)ruJl Company. 1 7.519 

\"'arns and threads of a1l descri ptions. �'i n layson. 
Bou.Held & Co . . . . . . . . . . . . . . . . . . . . . . . . . . . .  17.5\.> 

Yarns and threads of all kinds. li'in lu.ys:m. Bons. 
tleld & Co . . . . . . . . . . .  . . . . . . . . . . . . . . . . . . . . .  17,.1W 

A pri nte d  copy of the specttlcatlOn anq drawin� of" : any patent in the foregOing- list wil l  be furn ished from this office for 2.1 cent,s. In ordering J)l ease state the name and number nf the patent desired. and remit to Munn & co . •  am Broadway. New York. 
(�anadin II Pn, f'nr� may now be obtaineci by the 

inventors for ·any of t.he inventions named in the fore
�win� I ist� proviop-o. they are simple. �.t a cost of f,40 

each. If complicat.eo. the- co�t wi l l  he R, l ittle more. "'or 
ful l ·  instruction� A.ddre�� .\l 1mn & Co . •  :-ltil Rroadway, 
New York, OLller toreilln patents mllY aJ." be obtained. 

I n  the World , 

ON LY LARGE O N E  I N  AM E R ICA. 
A.LSO, 

No other Life Policies as liberal cost as little money, 

no others as cheap give as much for the money. 

Assets, $1 1 ,528,649.30 
Surplus, $2,365,534.06 

Paid Policy-holders $ 1 :1500,000 I n  1889. 1�.ingPmssesl Gales 
DIES AID OTHER TOOlS BIrIIII ...... � .. 

HAMME RS -==::.=�� SIIIn '" I'Itbr I'nu Co.t . 
.......... .,... . -

Cornish Rolls Pulverizer 
Simple, Durable, Compact, Dustless, and a finished product direct from the machines. The best Ore Granulator for leaching and concentration. 

MANUFACTURE ALSO 
Gates Rock and Ore Breakers 

Address for Catalogue. Brancb Office and Factory, 203. 205 & :m Center St • •  N. Y. 

For Decorative, 
Surf;(ical . Dental, 

poses. lJ'rom � 
er. �'r'lm 2� 

Cat alogue on 

Experimental . 
and other pur· 
to 36 candle pow
to 40 volts. 
application. 

GATES IRON WORK!'I. 
30 C ",0. Cllnlon St . .  C lr lcnll'o. ------------------

r C E - H O U S E AND REFRIGERATOR. Directions and Dimensions for construction, with one lllu.tration of cold house for ' preservln.o: fruit from 
���S?:., t�:a"ra:f�'te�:e�::r!��t �l.:n3V��e :J;�ro���: 
�A��dl�nc��t:.NT.g'lge����tCttfs So�teL�E�l �. J-e�C:: \lealers. 

E 0 I S 0 N LAM P CO. The First Prize of a G old Medal "warded the C I  Hammond " at the Pa.ris EX lto.,.i t i o n .  
Harrison, N. J .  A THE HAMMOND 

. TYPEWRITER CO. Electrical .
. Supp l ies . . ..

. 
' . 

447, 449 East 52d Street, 

T
e

l:�.ri>�w�'i!'1f::�i1��I��!."j�gl.;ight . - NEW YORK, U. S. A. 
Batteries, etc . .  etc. I WAT ER SOF'r ENING -.A PAPER BY FIRST BANDS FOR EL�r.TRICAL I Geo. E. Davl •• on the proper tre�tment of water for nse MA.TERIAL OF AI,], KINDS. 

l
in steam boiler. In ordPr to prevent the formation of 

�RE E.  S. GREELEY & CO �c:�;:, ���"iil:�Vr�c:�J���l:.ICT:}��'��A,.� J.y'P';�: • , and from all newsdealerp. 
Nos. 5 a n d  7 Dey St , N . Y.  

F! R E S S  E S 50 TO 500 TONS, 
• by Hand o r  Power. For almost evel'Y purpoJP.e requiring pre8Mure BOOMER &. BOSCH E R T  P R E S S  CO. Send fin' lliu Weot W Bter !"treet, CcR41<p" lIyracuA.,. N. Y., U. II. A. 

��" -DIVING APPARA'rUS' -.< �y � A N D  F I R E  D EPARTMENT S U P PLI ES 
' . • �E " A  J MORSE & SON 140 CONGRESS ST BOSTON 

T O O L A G E N T S WA N T E D  
I n  e\ �rv S H OP ' I', t he  U n I t e d  S t a t l' s  

- S t; n a  10 < jor  ldt a t oB u e  --5 t a t l oA e ry l. c  
THE FINEST O F  MECHANICAL TOOLS A SPEC IAL  T ,  

C. B . .J A M ES. 9 8  L A K E S T. C H IC A G O .  

EFFECT OF L lGHT ON MA TTER.-A pawr of especial intere.t to photo"rapher •• by Capt. 
W. De W. Abney. PhotOgraphic action of light on matter, Ch�mical action, decomposItion of silver salts, or-
t=r��:��?t,ft���0���Jre��'::�s�r��Jta1�e�h!nS�'bt ENTIFIC AMERICAN SUPPLEMENT, No. 71S. Price 
]0 cent •. To be had at this otDce and from aJl newsdeaJers. 

®lllllilllIDIDlID 
SPIRAL SPRINGS. 

Circular Free. 

cwm 
T. F. W E LCH, 

8 Medford St., 
BOSTON. 

MANHATTA N  
S E L F - L U B R I C A T I N C  

Plnmbaa:o P"cki n g  
i s  the best t o  b e  had for 8t.eamerR, Locomotives. Stationary Engines. Pump�, with oil. hot o r  eold water. Valves. Steam Hammers, etc. It is made round and square. Send for circulars. or sample for trial to the Beneral Agents, 

GREENE, TWEED & CO . •  
83 CHAMBERS ST . •  N. Y. 

ELECTRO MOTOR. SI MPLE . HOW TO make. By G. M. Hopkln •. -Descriptlon of a small electro motor devi�ed and cODstructed with a view to assisting amateurs to make a motor which miJrht be driven with advantage by a c.urrent derived from a battery, and Which w(luld have sufticient power to operate a foot lathe or al lY machine requiring not over one man power. W ith 11 figures. Contained in SCIENTIFIC AMEHIC.A.N 
SUPPLE"�NT. No. 641 .  Price 10 cents. To be bad at this Office Ilnd from all newsdealers. 

USEFUL BOOKS. 
Manufacturers, AgrlCulturiRl.R. Chemists. f�ngineers, Me .. 

chanics. Builders. men of leisure, and profeAsional 
men. of all classes. need good books in the line of 
their respective call ings. Our post office department 
permits the transmission of books through the maiht 
at very small cost. A comprehensive catalogue of 
useful books by different authors. on more than fi fty 
different subjects, has recent ly  been publ ished for 
free circuTation at the office of this paper. Subject.s 
classified with names of author. Persons desirinjit 
a copy, have only to ask for it , and it wil l  be mailed 
to tbem. Addre ••• 
M UNN & CO . . 361 IIroadwnl'. l""w York. 

THE PHON OGRA PH.-A DETAILED descript ion of the new ana improved form of the phonograph ju.t broul<ht 'out by Edi.on. With 8 enl<rav· in"s. ('ontained in SClE!"TJFIO AMERIOAN SUPPLEMENT, No. 632 .  Price 10 cents. '1'0 be had at this office and from aM newsdealers. 
I M PROVED S U R FACE GAUG E. 
'l'ry and 0enter Squares, Standard Steel Rule.. Steel Caliper Rules. Universal Bevels, Bevel Protractors, Depth Gauges. Screw Pitch and Cenne Gauges, Hardened Steel Squares, Graduated Steel Squares. Spring Calipers. Hardened Straight Edge�, etc. 

p!"" IHu.strated Catnlogue an cl Price 
List free. 
Standard Tool CO. . - Athol, Mass. 

THE HEAT TREATMENT OF STEEL. 
- A  lecture hy Henry M .  Howe. delivered in the Sibley 
���:5���urr�D a!d �����t�; :����u�� tftoe C��ii� [;[;b. 
;��fe�ra&{t� rsn�n��t;:fi�!�. C���:�n�j t�i��I!�f:::C AA-ll!!H.IC'A!" SUPPLE.'\I ��NT, No. 692. I 'rice 10 cents. To be bad at this otDce and from all new,deaJers. 

N I C K E L  ANODES,  
N ICKEL SALTS, 

R O U C E S ,  
C O M  P O S I T I O N ,  

BUFFING  WHEELS, 
ELECTRO &. NICKEL 

P L A T I N C  O U T F I T S  • 

© 1890 SCIENTIFIC AMERICAN, INC.



MARCH I ,  I890. J 
Fownded by Math£w Carey, 1785. 

H E N RY CA R E Y  B A I R D  &. CO. 
Indu8trial Publishers, Book8ellers, a n d  Importers. 

!iii 1 0 Wnlnut St • •  Philndelphla, I· ... . U. S . ... . 
r ITOur new and Revised Catalogue of Practical and 
Scientific Books, 84 pages, 8vo, and uur other Catalogues 
and Circulars. the whole coverin� every branch of Sci
ence applied to t be A rts. sent free and free of p08t�e 
to any one in any part of the world who will furnish his 
address. 

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

To any person about to erect a dwelling house or sta
ble. either in the country or city. or any builder wishing 
to examine the latest and best plans for a church, school 
l.anse. club house, or any other public building of high 
or lo.w cost. should procure a complete set of the ARCHI
TECTS' AND BUILDERS' EDITION of tbe ScIENTIFIC 
A) n�HTCA N.  

The information these volumes contain renders the 
work almost indispensable to the architect and builder, 
and to persons  about to build fur them8e!ves they will 
find the work suggestl ve and moat useful. They contain 
colored plates of the elevation, plan, and detail draw
tn�s ot almost every cla8s of building, with specifica
Uon B.ld RlJproxlmate cost. 

EilZht bound vol umes Bre now ready and may ta ob
tained, by mail. direct fr(lm the publishers or from any 
newsdealer. Price, I:? OO a volume. Stitched tn paper 
cover.. Subscription price, per annum, $2.50. Address 
and remit to 

MUNN & CO., Publishers, 
36 1 Broadway, New York. 

J'citutifi c  �mtritau. 
- ----�� PcERFORATED �ETALSj'M I NING SCREENS 

�'- r .  '-----.:�a· � OAL'"'  O R E  S E P1XRATOPS ,  REVOLV ING '.' SHAKING SCREENS' 
< :. 

" / 1� J I GS  &STAMP BATTERIES" ·A  ,,,., " MILLI N G .  MINING MA(HINERY�'uc'.�. 

� ,  � __ ,,,.,,'J�� �HARRINCTON & KI N G  PERFO RATING tS  ,CH ICAGO. 
--------�. 

�"b. Ob •••• N.v.I'Iles .1 1811.� t 
HERE IS A LIST THAT WILL GIVE SATISFAC'l'ION :-Red Cro�M Tomato-Re.embles Livingston I 

in form. 8olidity, color •. etc . •  but is decidedly e�rlier. I gnotum Tomn.l o-.Round, solid, and pr
.
oductive.; �uth 

I
' 

Rural New Yorker a.nd Prof. 'l'nft have a speCIal good word tor Ignotum. Gl'R.2'8' Watel' lIIelon-A dlstlnct 
variety, flesh salmon color, quality and flavor pecnliarly rich and sw�et .. Marblehead Ellt' l y  IUnrl'o\vfnt-A 
remarkH uly st-rong grower, a tremendous cropper, and bears several pIckmgs. EUI')Y l'rize Pea-Cross between 
']lom Thumb and Ad,·ancer ; dwarf. early and a splendid cropper. 1'he Flt vu)'ite-A bet.ter Pelt than either 
Abundance or Everbearing. FOI'd-Hook �qual!!i;h-Ury, tine grained, 8wee1., hardy, proliflc, White l·rolific 
Mnrrow-A new English dwarf, wrinkled Pen, a wonderful cropper. GillDt Pascal Uelery-Stalks e�tra 
]arJZ'e. 8olid, and a better keeper than other self-blanching variett.es . .  t!ylindel' WUK. �ean-1'he rus� a�d bhg�t 
proot Wax Bean so long .sought for. COI'n) Gem Pepper-With Its hundred� of bnl}mnt red pods, It IS as brIl
liant as a gem. Uloude Block·He .. d Lettuce-A rich, golden-beaded Cabbage, CrISP and fine, 

1� cts. per package, Ten for $ 1 . 00. An extra package to a] l nallling this paper. Seed catalogue free. 
Ja:D1el!il .... :EI:. G-re50ry, l.\I.I:arb1ehead. l.\I.I:al!illl!lJ. 

S E AT T L E �1�!i:�::�i� 
of the New 

I----------------.! Wa��i�gt�� 
)for Illustrated Descriptive Matter write to the Lead-
in� Realr_-::=----------____ -I ���cni �I/. f Co /2J fAh Brokers 'Otdt7J- 107lOt/vv Seattle. • 

" • STEEL TYPE roc TYPEWR ITERS, 
.. . Stenci ls ,  Steel Stamps, Rubber 

. , ' and M etal Type Wheels. 
New Y01'k Stenci l Work8. Mfrs. 

, 100 Nassau Street, New York. 

EVANS FRICTION CONE CO. 

PATENTED. 
FRICTIONAL GEARING for REGULAT· 

ING and CHANGING SPEED 

of all MACHINERY. 

143 
N O W  R E A D Y .  

Experimental gcience, 

By GEO. M. HOPKINS. 
• 

740 P ages. 680 I l l u strat ions. 

Barnes' Foot-Power Machinery HOME.MADE IN C UHATOR.-PRACTI-t!omplete outfits for Actual Worksnop 
Business. A customer says : .. ,Consid
ering its capacity and the accuracy of 
your No. 4 Lathe. [ do not see how it 
can be produced at such low cost. The 
velocipede foot-power is simply ele
gant. I can turn steadtly for a whole 
day. and at ni�ht feel as little tired 
as if I had been walking around." 
Descriptive Price J.Jist Free. 

T
he 

�r;;�rg� lU t��\m�e���r e:1��t';,�riT�:;,h!�� run· 
PROMPT. EFFICIENT. and NOISELESS. P R I C E ,  by m ai l ,  post p a i d ,  • • • •  $4.00 

W .  � ' .  & JOHN BARNES CO., 
1999 RUBY ST .. Rockford. Ill. 

E L E CT R I C  S P I R A L  SCR E W  D R I V E R  
PRICE, BY MAIL, $L 

e M  � 
THE ALFORD & BERKELE CO., 77 Chambers St., 

P. O. Box 2002, . New York City. 

CUTLER'S POCKET INHALER 

cal directions for the mtlnufacture of an effective incu
bator that has been carefuli y  tested and found to per
form all that may be reasonably expected ; with direc
tIons tor operating. With 4 figures. Contumed in SCI
ENTIFIC AM �atICAN SU·PPLEM �:NT. NO. 630. Price 10 
cents. To be had at this office and from all newsdealers. 

IThe Lnnkenheimer Brass Mf[. CO , 
CINCINNATI, OHIO. 

" . �' .. Write for Catalogue and Prices of Regrlnd-" "  in Globe Valves. Gate Valves. Po Safety 
• . .' vi:Jves, Si�ht-Feed Lubricators, and Slass Oil 

Cups, etc., etc. 

VOLNEY W. MASON & CO., 
FRICTION PULLEYS CLUTCHES ana ELEVATORS 

PROVIDBNCg. R. J. 

Addre8�. Sf) Wn f.el' Stre�t, Boston, Muss. 

Sent to any part 
of the United 

.... ' States on 1 to X 
.... days' trial be-

SEND for FREE I LLUSTRAT ED CIRCU LAR and 
Table of Co ntents, 

M U N N  & CO . ,  Pub l i s h e rs, 
brlnn ton our Be""ttful1�

e
t'l,

t
u"strated l&(�_:���

n
�ata_ 

logue of j\f usical Instruments. Mail orners a specialty. , -��,t' '' ,� C. W. STORY, �� Veut .... 1 St., Ho�ton, llln8s. · WH , �  

INVENTORS and others aeslrln;.t new arttcleR manufac. 
tured and introduced, address P. O. Box 86. Cleveland. O. 

ICE·HOUSE AND COLD ROOM. �BY R 
G. Hatfield. With directions for construction. Four 
engravings. Contained In SCIENTIFIC AMERICAN SU p
PLEMENT, 1i9. Price �O cents. To be had at this office 
Illld of all newsdealers. 

361  Broadway , N ew York.  

B A R R E L  MACHINERY. 
E. & B. HOLMES, 

BUFFALO. N; Y. 

VI 0 R K I rl G �� O D E  L S J� L I G H T  M .L\C H I N ERY .  I NVENT I ONS DEVE LOPED.  Send fOl· M odel C i r cu l a r. J O I1 G S  Bros .  E C o  . . C i n ·t i . 0 ,  
T H E  STORAGE O F  ELECTRICITY. -
A valnable review of the present aspect of sto�e bat-
��

r
d t��1�\������:a

i
����Y�������i;;!d ���������!i� 

A:-'IERICAN SUPPI,E:'tE:\T. WOo 6�". Prtce ten cents. 
To be had at this office and from all newsdealers. 

OIL WELL SUPPLY CO. Ltd. 
9 1  &: 92 W A'rER STREET, 

PI ttsbur gh ,  l'a • •  
Manufacturers of  everything needed for 
.A�T E S X .A 1V �JIiILLI!iI 

lor either Gas. Oil, 'Yater. or Mineral 
Tests. Boilers. Engine�. Pipe, 
Cordage, Uri l l inJ{ Tuols. etc. 
Il1ustrated ca!.alogue. price 
Hats and discount sheets 

on reqnest. 
ON GAS ENGT N ES. - A  VALUABLE 
�
aper by E. Delamare·UebouttevlIIe. toucbin .. upon the 

u!�tth� ·?�t:�I������ij:e ���:��:�y dt�;
r
��

i
f�o�

n 
a�

e
d 

l\'lr . .  \ Ia lundin. With 23 figures. Contained in SCIl<�NTIJl'[c 
AM "RICAN SUPPLEMENT. Nos. 1 I "  and 1 1 6. Prlce : O  
cents eaCh, To be bad at  this office and from all news
dealers. 

ARTESIAN 
Wells, Oil and GIU! WellB, drilled 
����� �:�:�uf�ri: 
��f=c���J���� 
able Hone Power and Mounted 
Steam Drilling Machines for 100 to 
I'jOO ft. Sene 6 cents for illustrated 
catalo..:ue. Piel'ce A l'tclliau 
"al:�!!�e�r�!e�Ve"�'Y�rCt' 

COMPOSITE GEARING. -BY PROF, C. 
W. MacCord, Sc.D. How to construet the teeth of a 
wheel In which the involute and epicycloldal systems 
are so combin�d as to secure advanta2es which could 
110t, under the given conditions, be realized by the use 
of eltber system alone. With 3 ligures. Contained in 
SClli'lN'l'IF1C AM i<:RI('AN SUPPLEME .'\T, No. 69:; .  Price to 
.cents. To be bad at this office and from all newsdealers. 

CLARK'S NO ISELESS R U BBER WHEELS. 
Absolute]y prevents splintering and wear

injl of' floors caused by use of tron wheel�. 
an�d:g;��):��'!

'
:'����d ����Til�

a
::;:h������ 

etc. AI�o furniture casters. Catalogue free. 
Gt'o. P. Clark Box L Wlndlilor l.oek8,Uonn. 

pERfE�;WSPA.!!� I L E  
The Kocb Patent File. for preservln" newspapers, Mag. 
az1nes. and pamphlets, has been recpntly improved and 
price reduced. SubscrIbers to the SCl F�NT IF I C  AhIEH I 
t 'A N and SC I E�TU'IC AMElilCAN 8UPPLK'I �:NT ca.n be 
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" SCIEN'rlFlC A,\IERlCAN " in .nIt. Necessary for 
every one who wishes to preserve the paper. Address 

ltlUNN &: CO .. Publishers SCIENTIFIC AMERICAN, 

After bei ng on the M a rket Fou r Yea rs 

The " A  e M  E " Sti l l  Leads ! 
ROCHESTER MACHINE TOOL WORKS, Brown's Race, ROCHESTER, N. Y, ----------------------'-------- ---�-

HOW TO MAKE DYNAMO· ELECTRIC 
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ma�netize steel, riDJl a large gOD
f.
' give powerful shocks. 

operate indurtion coils, Rnd wil , tor temporary uSP., re
place R or 10 Bunsen cens. Contained in SUPP1.F..MENTS 
t 6 1 and :)99. Price 10 cents each. r:rhe" larger ma
chine 
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roduces eight IS-candle liJiChts or one powerful 
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two or four men. Requires one horse power for con-

THE B EST LI M E  KILN K N OWN 
o r  11 0 p .. y .  C .  D .  PAGE, Roche8ter, N .  Y. 

TH E  PENNA. DIAMON D D R I LL & MFG. CO. 
H I RDS IIORO, PA., Builders of Hi�h Clas. 
Steam Engines. Diamond Dril ling and General 
Machinery. Flour Mill Rolls Ground and Grooved, 

PLayS 

A S K E D  F O R  P A T E N T  AC E NTS 
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summary of the cost of all business . -and address with 
letters, V H, to Messrs. P. N. van Kampen & Sun, 
Amsterdam. Singel a;;o (Holland). 
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Japan, Envoyer des tRrifs et s'adresser en fran<;sis, en 
anglais ou en allemand sous Jes initiales Y H, it Mesrs. 
P. N. van Kamp�n et fi1s, Libraires, Amsterdam, Slngel 330 (Pays·Bas), 

,,'-,;,-, �I f!:TIGHT &SLAGKBARRELMACH INERY 
_- _ ' ;1 \ I,� tSD A S PE C I A LT Y  l2i'J'-. 
-"'=::::;;/ J O H N  G R E E  NWOOO &: C O  , R O C H ESTER N Y  

Scientific B� Catalogue 
RECENTLY P U B I ,ISHED. 
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ture ftnd field maiZnet plainly HitlRtrated. Any  intel
Ihzent person with the aid of these drawings and inst.ruc
tions may make useful . durahle. and effective machines. 
Contained in SUPPT,EMENT 600. Price 10 cents. 
)I UNN & CO . . PUHT,ISHEltS. 301 Broadway., New York. 

RAILWAY AND STEAM FITTERS' SUPPLIES in�'!:'o��: ;:��!eUt'h��Jn�
i
g&�i:�t ��bf:.ft��' Wfl�g; malled tree to any address on application. Rue's Little Giant Injector. III U N N &: CU • • Publishers SCientific American, 

SCREW JACKS, STURTEVANT BLOW ERS. &0. ;1 61 Ih'oadwIIY, N ew yo,'k. 
JOHN !O. URQUHART, 46 Cortl .. ndt St .. N. Y. WANTED-'l'o correspond with parties desirin� a 

flne location for manuh,cturing-. Addres!'!I SEe'y 

FACTORIES At EAST CHATTA· THE STEAM ENGIN E ; ITS PRINCI· I BURTN ESR M E " ' S  A SSOCIATION, Wilmln�ton, lllinois, 
NOOGA a d j o i n i n g  I ple_, It. development. Its future and perfectlon.-A pa- ' .  -" . ----, . per by E. N. Dtckerson, �tvlng an outHne of the history I 1\ VI4.NTO a .... !-We mak� anythhu.{ you wa�t. from a. 

CHATTANOOGA of �he Rteam eni!'ine, and .discussin� the principles upon Screw to 90mplete \Vorkmg MO.del. InventIOns p,er
whieh Jt operates and WhICh limit itH capnc1ty. With 2 fected, detal l s worked out., drawm�s made. Repairs. 
Ogures. Contained in SCIE!'\TIFIC Al\lERI C A K SUPPLE.. Circulars �ent. A. J. WEhlD & Co .. B2 Fulton St .. N. Y. 

TENN., the Hub of >lENT, No. 686. Price 10 c"nts. To be had at this 
the South and centre of office and from all newsdeaJers. 

WANTED coal and iron industry. 
Population in 1880, 

13,00J ; 1885. 25,OOJ ; 1889, 

55,OOJ, C b e u p  Iron, 
Qoul, wood. and labor. J. .. ow taxes. River front. 
Nine railroadR, more buiJdin�. giving cheap railroad 
and water transportation in all directions. Climate. 
water supply, and drainage unsurpassed. Free sites 
and other inducements to manufacturers. 

For full p&rticulars, address EAST CHATTA
NOOGA I,ANU CO • •  Chattnnoolrn, Tenn.,  or  
L .  B. RUSSELL, Sec'y, 9G Summer St _ .  Boston, Mass. 

DEAFNESS .t. HEAD NOISES CURED by . Peck's INVISIBLE TUaUL ... EAR CUSHIONS. Whi.pers he&rd, Com· 
fortable. SUcce!l.Sl l l l  where all Remf'rlies FAIL. Ills. book&: proofs Cree. Adul·css )'. JIISCOX, 853 Hroadwar, New York. 

ICE and REFRIGERATING MACHINES 
The Pictet Artificial Ice Company (Limited), Room 6, Coal & Iron Exchange, New York. 

T� Scientifi c Ameri can 
PUBLICATIONS FOR 1 890. 

--{)-
The prices of the different publicatioDs in the Unlte� States, Canada, Rnd MexiCO are as foJ1ows : 

RA'l'K8 B Y  .\IA1L, 
The Scientitic American (weekly one year $3.00 
The Scientitlc American aupplen:aent (weeKly), one 

year. 5.00 
The Scientiftc A mericun, Spanish Edition (monthly) one year. 3.00 
The SCientittc American. A rchitects a.nd Builders l£dltion (monthly). one vear. . 2.50 

COMBINED RATE". 
The SClentlflc American and Supplement, . ''i.DO 
The Scien1.ffic American and A rchitects and Build-

ers ll":ditior.. . !;,.OO 
The Scientific American . Supplement, and Archi. 

tects and Builders Edition. 9.00 
Proport,ionate Rates for Six llJonths. 

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

MUNN &: ()O . . 36 1 Broadwny, New York. 

li:':W;Si1:t!£''.'l!ii:t;I.!.t·lia·).Mi:I#I:BtJ311<.f£1:f!JI�i.i!1�1 
With 01' without Governor. Supplies from hydrant pressure the cheape�t power known. \ A Wonderful A i r  Mov er. For Drying all kinds o f  �oods (spectal Dryers built and rL · Invaluable for blowing churC'h organs. rnnnin� printinl1 presseR, sewtnll machines. lRthe�. '!\RWS. suIts �aranteed )' Invaluable in BJeacheries Dye Houses, Hat Shops, Acid And Patnt Works, co�ee mips, fan�. sausaj!e cutters. elevators. and al l machinery requiring l ight, pl lwer. No Woolen and Cotton MiIl�, for removinll steam, dust, smoke, hot air. acid fumes. bad odors. and firillg. n�1 fnel , no a&hes. no repatrs, notseleRs and compact. No extra insurance. Always ready. for ventilatinlt HotelR, I.Jaundries. Public Buildings, etc. High Speed Engine and Fan cMnMlled. supplies from � to 10 H. P. Jnt�rchangenb]e jets and improved in every detail. References in n.ll 'pa.'rts of the country. Se:a.d :Cor epeo1a1 o1ro'U.�arll!lJ 1;0 'the � aok.'U._ �a1;er l.\I.I:01;or Co., �e�ark., �. J. 
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___ � __ b_l'_e_r_ti_.e_e_m_e_n_t_&_· ____ 1 
Inside PDlle" e-ach In8err ton - • •  .,. :) cents a l ine. 
!Sack i'ac", each In  .... rl lon - - - 81 .00 a U n e .  

The above are charges per b.jlate · hne-about eiJlht 
words per l ine. This notice shows the width of the line, 
and is set in agate type. Engravings may he�d &dver .. 
Usements at the same rate per 81lste l ine. by measure .. 
ment, as the letter press. Advertisements must be 
received at publication Office as e31"Iy as Thursday morn· 
log to appear in next issue. 
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The .Tames Means 83 Shoe will not please spend· 
thrlfts. We do not claim that It Is the most stylish 
shoe ever sold, what we do claim is, that no shoe of' 
any price, having its durability, can compare with It In style, finish and perfection of fit. 

Every genuine pair Is stamped plainly on the sole 

.TAMES MEANS 
$3 SHOE. 

If the name Is not spelled exactly as you see It 
l\':,r:nst:M�":'�:f;h ���he
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us his name and telling us what he says- to you. 
Then you will hear from us. These shoes are made 
�Yas�rcc;.' ��t�gu ag:v�

o
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Imitations of our goods, that must make you all the 
more anxious to get the genuine. 
JAMES MEANS & C O  . . 41 Lincoln St., Doston. 

Wheeling is Belter than Walking. 

NEW KODAKS 
" You press the button, 

we do the rest." 
Seven New 

Styles and 
Sizes 

.ALL LOADED WITH 
Transparent 

Films. 
For sale by all Phot.o. Stock Dealers. 

THE EASTMAN COMPA NY, 
Send tor Catalogue. ROCHESTER, N. Y. 

S B API�G SHEET M ETAL.-DESCRIP-
t;on of a method of shuping zinc. copper, and other due
tHe metals by fiuld pressure. With 11 figures. Contal,,:ed 
In Scm"TIFIC AMEItICAN S lTPPLE M E N �', No. 89:i. PrICe 
1 ' 1  cents. To be had at this offiee and from ail newsdealers. 

If you al'e a 

OTTO GAS E N O I N E S .  
Over 2:i,OOO Sold. 

Horizontal • • • • . Otto . . .  , Gas Engines. 
Vertlcal. . . . . _ .  _ _  Otto . • • . Ga. l£ngines. 
Twin CyHnder • .  Otto . . . .  Gas Engines. 
combined • • • . • . .  Otto . . I�:.t ����:.s 

• Gas Engi.nes Combmed . . . . . . .  Otto . .  andDyriamos 
OTTO GAS ENG I N E  WORKS, 

CHICAGO, PHILADELPHIA. 
New York Aaeney, 1 � Ve�ey Street. 

CA ltP KNTER. _ 
PATTERNMA K ER, 

IU ILLWRI G II T, 
and want First-Cia .... 

CAUINE'I'MAKER, 

T O C> I.... S. 
Send 8 cents in stamps for our Woodworkers' Tool Cata
logue No. 12, 200 ])8I!es, 700 illustrations, The most com
plete cataloJlue of these JCoods ever Issued. 
C H A S .  A. S T R E L I N C E R  &. C O . ,  Det ro it, M ich. 

PAT E N TS ! 
MESSHS. MUNN & co., In connection with the publi

cation of the SCIENTIFIC A M ERICAN. continue to ex .. 
amine improvements, and to act as Solicitors of Patents 
for Inventors. 

In this line of business they have had jorty-one years' 
experience, and now have unequaled facilities for the 
preparation of Patent Drawings, ISpecitlcationy, and the 
prosecutton of Applications for Patents in t h e  United 
States. Canada. and Iforeign Countries. Messrs. M unn & 
�gr ��g::.t�����'lref::J::,a���i���:ri�:,t�nC£W:���l: 
on Infrin�ement8 of Patents. All business intrusted to 
them is done with special care and promptness, on very 
rea.onable terms. 
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cure them ; directions coneernlng Labels, COPyrig�t8, 
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teW:' :f:.; send, tree of charge. a Synopsis of Forel/ln Pa
tellt Laws, showing the cost and method of l!Iecuring 
patents In all the principal countries of the world. 

lUUNN &; CO., Solicitor. 01' Paten'., 
1Ib"1 Broadway. New York. 

BRA NCH O�-FICES.-No. ll'.12 and 6U F Street, P .... 
ClIO HulldlPIl, P8I\f 7th Street, WaahiPjltop, D. C. 

ICE-BOATS - THEIR CONSTRUCTION 
and manap;ement . With working drawings dttailg. and 
directions In full . Four engravings. showln/l mode of 
construction. Views of the two fastest ice-saiJjng boats 
used on the Hudson river In winter. By H. A. Horsfall, 
M.E . Contained in SCIENTIF IC AMERICA N  SUPPLE
MENT, 1. The same number al80 contains the rules and 
regulations for the formation of ice·boat clubs, the sall
ing and management of ice-boats . Price 10 cents. 

11 TIlE .. ONlY· PRI\CTICJ\L$lj 
wVE3PRle�D 

JPlVRITfR 
Catalo!(lle free. Address Typtlwrlter Depa,rtment, 

POPE M�·G. CO., Makers of Colu mbia Cycles, 
Boston, New York. Chic8/lo. 

•POP S A F ETY VALVE 
WATER RELI EF  VALVE 
IMPROVED STEAM GAGE 

• STEAM ENGINE INDIOATOR 
Sinale Rel l C ·hime \\'hio r lp. and all Instruments 

used In connection with Steam, Air and water. 
Sole Agents Jor Cla.·k'. LADen F£re Hose. 

NEW YORK. I,ONDON. CROSBY STEAM GAGE & VALVE CO, l�.f�!:�B';!: 

VELOCITY OF ICE BOATS. A COLLEC. 
tion of interesting letters to the editor of the SCIENTIFIC 
��::t��'t,�� �:i
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taster than the wind which propels them. lliustrated 
with 10 explanatory dlagrwns. Contained In ScmNTIFIO 
AMERICAN SL'PPLEMENT. No. 214. Price 10 cents. To 
lie had at this office and from ail newsdealers. 

JAMES B. EADS. -AN ACCOUNT OF 
the life and labors of this eminent enJdneer. With a 
portrait. Contained in SCIENTIFIC AMERICAN SUPPLE
M EliT. No. :i9". Price 10 cents. To be had at this 
Office and from all newsdealers. 

FOROINO AND WELD INO  BY PETROL 
.4..11 011 Ele1c::n�"7 EI'U.r:l1ers. 

REPRESENTED BY 
Wm. Pickett, Son & Co., 170 Lake St., Chicago ; and St. Louis. W. S. Collins, 171 B'way, New York j ChilioD JoneM, Gananoque, Can.; G. 

Mw��,!i�B�s��!;
n
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.".We will replace In Stock or Mutual Comp .. nle� any Insurance canceled on tlccount of using this system when in .. 
stalled accordinll to our pl!llls. 

TH E AERATED F U EL COM PA NY, Springfield, Mass. 

THE AMERI�AI BELL TELEPH�HE ��. 
95 M I L K ST. ,  BOSTO N ,  MASS, 

This Compan y  owns the Letters Patent 
granted to Alexander Graham Bell, March 
7th, 1876, No. 174,465, and Janu ary 30th, 
1877. No. Hl6.787. 

The transmission of Speech by all known 
, forllls of Electric Speaking Telephones in
fri l lges the right secured to this Company 
by the above patents, and renders each 
individual user of telephones not furnish· 
ed by it or i ts licensees responsible for s.uch 
uulawful  use, and all the consequence .. 
thereof. anll l iable to suit  th!'refor. 

-- - -
B A N D  F I N E  GRAY IRON ALSO .sT E [ L  �ALLEA LE: ' ,,,STINGS 'f\�M SPECIAL ERNS 

r 1 N. t.  T INf., IN ' A �  - pf,.11 S DEVLIN � co , F I N  , H " . o  ' rr'Nf<ING A ..... ' T]-!OMFl lEH IGH AVE & AMERICAN ST PH I , ' • _ No. 

� PATENT 
, 

p!�n�rC;o��! I'I��!eTt��� lb. 
pressure. Send for Lists. 

BARROWS-SA VI£RY CO . •  Limited. - S. Front & Reed Streets, Philadelphia., Pa. 

BRICK 
MACH I NES 

E I G HT 
DIFFERENT 
STYLES. 

C LAY 
Crushers 

TI LE MACHINES 
WHOLE OUTFITS FOR 

S E N D  FOR 
THE FREY, SHECKLER CO., BUCYRU S, O. 

2 to (o H. P. The MOTOR of 19th rENTURY. 
#o��. ��g

s
�� 1:: &:�.

ce.J� ��ite';� 
No �'Ire ! No Steam ! No Ashes ! 
No Gauges ! No Engtneer ! A per .. 
fectly safe Motor for all places and 
purposes. COBt of operation about om 
cent an hour to each indicated horse 
power. Ifor circulars, etc., address 

Eeonomy. Rell.blll,y, Charter Gas Engine Co. 
SlmpUeltl' s.r." . P. O. Box 148, Sterling, I I I .  

FIRE FELT THE N EW N O N·CON D U CTING MATE RIAL 
Is a Flexible Felt Made o f  Pur" Asbe8toM, in a 
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it to be superior to Hair Felt in Non-Conducting qual ities. Made iuto sectional form 
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Building Paper, etc. 
THE (JHA LMER�.SPENCE CO., 419 to 42:i Elahth St., New York. 

BRANCHEs:-Phlladelphla, Chicago, Pittsburl!h, Boston. 

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

• B " F F A L O . N Y , U S A  

[MARCH I ,  1 990. 

THREE ELEVATORS 
A Day I s  the ontput of 

OTIS BROTH ERS & (O. 'S 
Passe nger a n d  Fre ight E l evator W o rks, 

General Office, 38 Park Row. New York, 
T H E  OT I S  E L E V A T O R  

or ::a:: E 

� tieutifi t �mtri tau 
ESTA BLISH !!:D 1 �48. 

The 1II0s£ Popular SelentUie Paper In the World. 

Thl .. widely circu l ated and splendidly fllustrated 
paper Is pub Ished weekly. Every number contains siX
teen pages of useful lnfOImation and a large number of 
original engravings of new inventions and discoveries. 
representing Engineering Works, Steam Muchlnery. 
New InvenUons. Novelties in Mecbanlcs, MBnufllctures, 
Cbemlstry, I!:leetrlclty, Te ' egrapby. Pbotollraphy, Archl
tpcture, Agriculture. Horticulture, Natural History, etc. 
Complete List of Patents eaeh week. 

T"r"u, of Sub8C1·lption.-one copy Of the SCIBN
TIFTC A "ERICA N will be sent for one llea1'--52 numbers
postage prepaid. to any subscriber In the United States, 

Canada or MexiCO, on receipt of tI . .. "e do l l l1 l"" by tbe 
publishers ; six montts, $1.50 ; three mpnths, $1.00. 

Club8.-Speciai rates for several names, and to Post 
Masters. Write for particulars. 

The safest way to remit is by Postal Order, Draft, or 
Express Money Order. MonilY carefully placed InsIde 
of envelopes, securely sealed, and correctly addre.sed, 
seldom goes astray. hut Is at the sender's risk. Ad • 
dress all letters and make all orders, drafts, e. c., pay. 
able to 

::tM!:'t7NN &: CO., 
36 1 B roadway, N ew York.  

• 
T � E  

Scientific American Supplement. 
This Is a separate and distinct publication from 

THk SCI B " TIFIO AMERICA>!. but Is uniform therewitb 
In Bize, every number containing sixteen large pages full 
of en/lr8v1njls, many of which are taken from foreign 
papers, and accompanied with translated descriptions. 
THE SCI k N T I FIC AM ER ICAN SUPPL EMENT Is published 
weekly, IUld Inciudes a very wide rBn/le of contents. It 
presents the most recent papers by eminent writers In 
ail the princlpai departments of Science and the 
Useful Arts, embraCing Biology, GeclolO', Mlneraio/lf, 
Natura! History. Geo�raphy, A rchlllolollY. Astronomy, 
Cbemlstry, ElectriCity, Li/lht. Heat, � Iechanical EngI
neering. Steam and Railway Engineering, �l Inlnl!' 
Ship Building, M81ine Engineering, Photogrnphy. 
TecbnolollY, Manufacturing I ndustries, Sanitary En
glneerln/l, Agriculture, Hortlcultu�e, DomestIC Econo
my, Biography, Medicine, etc. A vast-amollnt of fresh 
and valuable Information obtsinable In no other pub· 
licat lon. 

The most imprA"tant Envimtll'iDg Works, �I ech.nl.ms. 
and Manufactures at home and ab.o&d ar'! Illustrated 
and described In tbe SUPP J .EM E " T. 

Price for the S l'Pl' ! .EMIINT for the United States and 
Canada. $5.00 a year, or one copy of the SCIE>!TIFfC AM
EltICAN and one copy of the 8U"PJ,EM�"T, both mailed 
for one year for $7_00. Single  copies 10 cents. A ddress 
and remit by postal order, express money order, or check. 

iU UNN & Co.,  3 6 1  B r o a d w a y .  N. Y .. 
Pllbllsbers SCIRliTIFIO AMEI IICAN. 

• 

Bu ilding Edition . 

PRINTING INKS. 
THE .. Scientific American " i� printed with CHAI!. ENEU JOHNSON & CO. 'S INK. Tenth IIIId LoJq. bard Sts .. PhilR .. and 47 Rose St., oOlp. Duana 8t. , N, 
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