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NEW COMPOUND LOCOMOTIVE. pressure cylindeps, and the mechanism peculiar to 
Without doubt, one of the most important engineer- them, the locomotive is of the regular type made by 

ing questions of the day is that of the economical use the works before mentioned. The high pressure eylin­

of steam. This has been a great problem since the days der is 18 inches in diameter, with a stroke of 24 in�hes. 
of ·Watt, and while from his time on gradual improve- , The low pressure eylinder is 28 inches in diameter, with 
ment had been made in the eonstruction of steam en- the same stroke. The driving wheels are 78 inehes in 
gines and in the methods of generating and utilizing diameter; the barrel of the boiler is 52 inehes in dia-
steam, the greatest strides have been made within a few . ..e 
yearsby·oompounding the engines and using the steam ..F�. • A & 
expansively to the greatest possible extent. 

In marine engineering, where the eondenser eould 
be applied to great advantage, very high duty has been 
realized, and in the more reeent ocean steamers the 
improvements as regards power are fully as great as 
the improvement in those details of naval architeeture 
relating to speed. It has been found that non-con­
q@:;ingeompound engines eouId be 

eonstrueted with great advantage, 
and many stationary engines of this 
type are now in use for various pur­
poses, notably for use in conneetion 
with dynamos for eleetric lighting. 
Quite recently, the same principle 
has been applied by the Rhode 
Island Loeomotive Works to a pas­
senger locomotive. Our engrav­
ing represents this engine during 
the experimental stage, showing 
the engineers taking indieator dia­
grams from the cylinders. With 
the eJ<ception of the high and low 

-- - -
THE INTERCEPTING VALVE. 

------
© 

[,a.oo A YEAR. 
"iEEItLY. 

meter, and the thiekness of the stp�l plates of whieh 
the boiler is made is % inch. The normal steam pres­
sure is 180 pounds per square inch. Steam is admitted 
to the high pressure eylinder in the usual way by a link 
and valve motion, and exhausted into an intermediate 
reeeiver, E, from which it is admitted to the low pres­
sure cylinder by means of the intercepting valve shown 
in Figs. 1 and 2. This valve is constructed on the dif· 
ferential principle, and being entirely automatic in its 
action, it does not in any manner increase the work of 
the engineer. 

The intercepting valve being in any position (that 
shown in Fig. 1, for example) and the throttle valve be­
ing opened, steam passes dirootly from the boiler to the 
high pressure eylinder in the usual manner. It also 
passes through the pipe, D, into the intercepting valve, 

A, eausing the piston to move into 
the position shown in Fig. 2. In 
this position, the receiver, E, is 
closed to the low pressure cylinder 
by the piston, c, and steam from 
the pipe, D, pasl'es througoh the 
ports, d and e, and through the re­
ducing valve, B, into the low pres­
sure steam chest, the pressure being 
reduced by the valve, B, from boiler 
pressure in the ratio of the high and 
low pressure cylinder areas. The 
piston, a b c, is so proportioned that 
it will automatically ehange to the 
oompound position when a pre-

COMPOUND LOCOMOTIVE KADE BY THE RllODJ ISLAND LOCOMOTIVE WORXS. 
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determined pressure has been reached in the receiver, 
E, by exhausts from the high pressure cylinder, as 
shown in Fig. 1. The engine thus starts with steam in 
both cylinders, and automatically chang es at a cer­
tain receiver pressure, so as to work on the compound 
principle. 

The engine may be changed· from the compound sys­
tem to the simple system at.any time at the will of the 
engineer, by opening a valve connecting the receiver 
with the exhaust pipe, and allowing the exhausts from 
the high pressure cylinder to be ejected through the 
exhaust nozzles in the usual manner. 

The apparatus is so constructed that the operation of 
the exhaust valve permits steam at the receiver pres­
sure to enter into the space, h, to insure the movement 
of the piston to the position shown in Fig. 2, before the 
receiver is emptied through the exhaust. This prevents 
a lapse of continuous action in the low pressure cylin­
der during the change from the compound to the sim­
ple system while running. It is obvious that under 
bad conditions of starting the engine may be operated 
as a simple one, at the will of the engineer, by opening 
the exhaust valve before starting. Whenever this valve 
is closed, the piston, a b c, will automatically take the 
compound position shown in Fig. 1. 

It is also obvious that an engine of this kind makes 
but two exhausts into the air, when running as a com­
pound, for each revolution of the drive wheels, instead 
of four, as usual. 

This engine is the second of the kind, the first having 
been placed on the Brooklyn Union Elevated road 
more than a year ago, since which time it has been 
working satisfactorily and with great economy of fuel 
and oil, besides running with much less noise and with­
out throwing cinders and sparks. Since the large 
engine here shown was built, the Rhode Island Loco­
motive Works have changed two more of the simple 
engines of the Brooklyn Elevated road into compound 
engines, and have built one new compound engine for 
the Kings County Elevated road. They have also built 
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[FEBRUARY 20, I8c}2. 
BELATED INVENTORS. 

By the terms of the existing law the official fees for a 
patent are fixed at $35, payable in two installments; 
the first, $15, on filing the application for the patent; 
the second, $20, after the application has been officially 
examined and favorably passed upon or "allowed." 

The applicant has six months time, after the allow­
ance, within which to pay the final fee of $20. If not 
paid, ,the application is forfeited, and the only way then 
to obtain the patent is to file a new application and 
pay a new government fee. 

Many inventors are poor, and are obliged to search 
for financial aid. As a rule, they are not good business 
men. They often postpone the final payment as late as 
they can, sometimes even up to the last hour. If living 
at a distance, the mail may be delayed and not reach 
Washington until after the business hour of the Patent 
Office ; or the telegram may fail to arrive in time. 

When the money comes to hand, after the official 
closing hour of the office, it has heretofore been cus­
tomary for the applicant's agent to place the funds in 
a sealed envelope and hand it, at the door of the Patent 
Office, into the custody of the watchman in charge; 
who in turn passes it over the next morning to the 
official receiving clerk. 

These payments, althongh made after office hours, 
are still made within the six months time allowed, and 
have been accepted, heretofore, as a technical com� 
pliance with the law. 

Two cases of :payments in this manner were lately 
brought to notice of Commissioner of Patents J3imonds, 
in one of which the $20 fee was delivered to the wawh­
man five minutes before midnight and the other four 
hours prior to midnight. The Commissioner refused to 
recognize the legality of the proceeding and the 
matter was sent to the Secretary of the Interior, and 
by him reported to the Attorney-General's offiCe for 
an opmlOn. Assistant Attorney-General Shields 
decides adversely to the inventor, on the following 
grounds: 

a large ten-wheeled compound engine for the Jamaica Contents. 
Railway Co., to run on the islan. d of Jamaica, and six (Illustrated articles are marked with an asterisk.) Section 4885 of the Revised Statutes provides as 

follows: AlIOyla new,manganine ......... 117 Iron-aluminum alloy .. ... ........ 115 
very heavy freight engines of the four-cylinder type Alum num. tne production of .... 113 Kitchen cabinet, HoW." . . .. ... . . .  110 
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" Every patent shall bear date as of a day not latel' 
than six mou.thsfrom the time at which it was passed 
and allowed and notice thereof was sent to the ap­
plicant or his agent, and if the final fee is not paid 
within that period the patent shall be withheld." 
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�:r������:.������:����!�� 121 Ph=��� .. . �� .. . �������� 113 "Patent fees may be paid to the Commissioner of 

Patents, or to the Treasurer, or any of the assistant 
treasurers of the United States, or to any of the de­
signated depositaries, national banks, or receivers of 
public money designated by the Secretary of the 
Treasury fer that purpose, and such officer shall give the 
depositor a re<leipt or certificate of deposit therefor. " 

serVIce on eavy an as raIns. y a  companson WI Fire e.cape. Schwanneoke's' .... 115 Photo •. , coloring ........... .... . 119 
simple engines of practically the same dimensions every FIre extlJIJ{Ul.hers,actlon of(4Ol8) 122 Plant, .�lOW, of ·Sierras' .......... 11� Flash signal., magn"'lum . . .... . .  liP pOEulatlon of Alaska ............. 111 
way, it has been found that in point of cleanliness, =lIt'::���:,'W��fd,�W.w.��.� H'l i Ra �tld���������:.���.l:..���� 121 
that is freedom from cinders and black smoke the Glove Indu.try. large ............. 119 I Scrip, fractional currenc� ........ 119 , , Grip, the ............................ 117 1 Snow plant of the Sierras ........ 119 
compound engine is in marked contrast to the simple ��":�ri.,'i.�i��iiard; •• :::::::: l� r.:.I�:O:'�'i.':!:�.� .. �.�����::::::::: ll� 
engine. In fact, it has been found that this engine I��=����.���:::::::::::: ng �:F� �=a':!·ilieg.ii.::::::: m 
needs no netting at the front end. It will thus be seen Insanlty.pathologlcal anatomy of 1171 Telegraphy. the real Inventor of 1m " The law, however, points out the specific o:fficers 

authorized to receive such payments, and none other 
has any authority to act in the premises. " 

. Inventions. recently patented ... 121 Valve, Intercepting. compound 
that this engine settles the question of the cinder and Inventions, re.ult. of ......... ; ... 119 locomotive" .................... 111 

. A . . Inventors. a sugge.tlon for ...... 118 W .... hlp, a new Ru88lan . . ..... ... 112 
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f rdin · f th . thO . h 
Inventors receiving patent., .. . . .  128 ' World 8 Fair buildings .. .. ....... ill 

are 0 0 ary SIze, none 0 em on IS engme ave " It is in effect claimed that payment may be made 
to any officer or employe of the government, and this 
in the face of the specific provisions of law as to the 
places and persons, where and to whom such payments 
are to be made. The mere statement of the proposi­
tion without comment or argument is sufficient to show 
that it cannot be seriously entertained." 

ever exhibited any signs of heating, thus showing that 
the stress on the reciprocating and revolving parts is 
more regular than in the simple engine exerting the 
same power. 

The builders oft he engine piace the saving of fuelon 
a conservative estimate from 15 to 25 per cent of that 
required for a simple engine. This is certainly a sur­
prising gain, and one which would seem -to indicate 
that we are to see in the near future a revolution in the 
construction of locomotives. 

• ••• • 

Compressio n  oC the Carotid Cor Convulsions. 

Dr. Leopold Roheim, of Budapest, publishes in the 
(Jyogyaszat a case of eclampsia which he had, after the 
failure of all ordinary remedies, successfully treated by 
compression of the carotid. The case, which is quoted 
by the Pester Medicinisch-Chirurgische Presse, was 
that of a robust man of fifty-six, who had been suffer­
ing for years from cancer of the bladder, with occa­
sional hrematuria. The man had been attacked by a 
most violent eclamptic paroxysm, which was mainly 
confined to the left side. Dr. Roheim prescribed in 
vain musk, valerianate of zinc, bromide of potassiUDl, 
asafmtida, hypodermic injections of morphia, ene­
mata of hydrate of chloral, and frictions with mustard, 
and at laSt employed compression of the carotid. After 
constant compression for some time of the right car0-
tid the convulsions were suddenly arrested, the patient 
recovered normal respiration, and very soon felt quite 
well. Two or three slighter attacks followed, which 
were soon arrested by properly instructed attendants. 
The effect of the compression was so remarkable that 
Dr. Roheim earnestly recommends this treatment. He 
compressed the carotid with the index and second fingers 
between the larynx and sterno-cleido-mastoid muscle 
backward toward the spine, just as Trousseau and 
Blaud had recommended. He was equally successful 
in the case of a girl nine years old. He considers the 
rationale of the treatment to be that by compressing 
the carotid and at the same time necessarily the sym­
pathetic nerve fibers, which closely follow the eOUl'se of 
the artery, the excitability of the brain is allayed.­
Ln.ncet. 
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treasury on account of the Patent Office fund, all of "The sending by mail of letters or packets containing 
which was paid in by inventors. In the same report gold or silver substances, pieces of money, jewelry, or 
the. CommissIoner dwells at considerable length and precious articles, or any packets whatever containing 
with much eloquence upon the immense benefits con- articles liable to customs duty is prohibited." 
ferred upon the country by patentees. Among other Article 310 of these regulations provides for the ad­
things, he says: mission of books" to the International Mail Exchange, 

were demonstrated last year by successful application 
to telegraphic signalizing of whole words and short 
phrases. There is no doubt that it will be possible to 
establish immediate telegraphic communication be­
tween two stations at considerable distances from one 
another." 

., ... 
Eleetrleal Tanning. 

" There is no class or condition of men in the whole and imported through the mail under the act of March 
country which has not felt the blessings of American 3 ,  1879 , "  but only books are therein specified. The sec­
inventive genius, fostered into its fullest flower by wise retary's contention is that the previous admission of 
and kindly patent laws." such articles, now so long permitted, has been illegal, 

As coincident with these generous sentiments we and he has instructed his assistants at the various 
hope the Commissioner will do something practical by ports of entry that only "on payment of a fine equal to 
way of relief for the belated inventors. The effect of and in lieu of the duty which would have accrued 
his recent ruling has been to drive them from the doors thereon had importation been legal" can such a pack­
of the Patent Office, without remedy. age be delivered. If Secretary Foster be right, and the 

The London Boot and Shoe Trades Journal describes 
the results of two experiments in tanning by aid of 
electricity, by .. Groth's system," carried out at the 
tannery of George Hauenstein, at Verviers, Bel­
gium: 

By a few strokes of his pen and without detriment respectable line of his predecessors have permitted an 
to others, he can make a new and kindly rule that infringement of law in the past, then the time is ripe 
will assist them. for bringing the matter before the present Cengress. 

It is not asked nor to be expected that the Commis- A slight amendment of the law, to wit, the insertion of 
sioner will personally remain at his office until 12 two words, " and photographs," after the word" books," 
o'clock at night to receive fees; but it seems not an would be greatly to the advantage of the people. 
unreasonable request for inventors to make that he • , ••• 
will authorize the expenditure of five hundred or a The Production of' Aluminum. 

thousand dollars a year for the employment of a clerk Taking into account the development made by the 
whose special duty shall be to be present at the door factories of aluminum in recent years, it may well be 
of the Patent Office from 4 P. M. (the usual closing believed that the production almost equals the demand, 
hour) until 12 o'clock P. M., for the express purpose of although new uses for this light but ductile metal are 
saving cases that must otherwise be forfeited. If this being daily discovered. 
is not desirable, then some other way surely ought to The Bulletin de Musee Commercial, in a recent num­
be provided to receive the anxious applicants' money, ber, reviews the productive capacity of the principal 
if presented even so late as the fraction of a second be- aluminum factories now in operation. Since the clos-
fore the limit of time specified in the law. ing of a large number of European works, by reason of 

• • • • .. the difficulty they experienced in competing with the 
EXCLUSION OF PHOTOGRAPHS FROM THE electl'Qlytic process, the manufacture of aluminum is at 

INTERNATIONAL POSTAL EXCHANGE. present confined to four Iarge factories. The most 
Mr. Herbert Spencer, during his last visit to this important is the Aluminum Industrie Actien-Gesell­

country, felt called upon to speak to us some pessimis- schaft, at Neuhausen on the Rhine, the daily produc­
tic yet wholesome words of caution relative to our tion of which is about 1, 00(l lb. of metal. Then comes 
intense love for the least permanent but most showy the Pittsburg Reduction Company, with a daily pro­
advances in social government. Yet, quick to see the duction of 600 lb.; the Metal Reduction Syndicate, 
good in us, he spoke most hopefully of that phase of Limited (English branch of the Pittsburg manufac­
our life which both enabled and impelled the man in ture), with 300 lb. daily; and finally, the Cowles Com­
the middle walks to surround himself with those lit- pany, which has a daily production of from 600 lb. to 
erary, musical, and art luxuries which still remain far 7 00  lb., but of which the greater part consi.sts of alloys 
out of the reach of most Europeans. In his trip through of aluminum. It is thus seen that the present produc­
the United States, during last year, the Earl of Rosse tion of aluminum in the world only amounts to about 
gave it as his opinion that the most observable manner 2,600 lb. daily. 
in which the American citizen was differentiated from Hitherto the largest quantity of commercially pure 
the subjects of European powers was in the way in aluminum seen at one time consisted of a stock of 
which he was able to live; the appearance of solid com- about 19 tons, to be found recently in the warehouses 
fort, even luxury, with which it was possible for the of the Pittsburg Reduction Company. Then may be 
artisan, for example, to surround himself. As the chief mentioned, in order of importance, the Paris Alumi­
cause contributing to this condition, beyond that of num Company, which ceased its operations at the com­
the boundless wealth of our territory, he recognized the mencement of 1890 with a stock of 10 tons; the Alliance 
great inventive and resourceful qualities of "the Yan- Aluminum Company, of Newcastle, and the Aluminum 
kee mind"-qualities that keep busy a small army of Company, Limited, of Birmingham, which possessed, 
experts and their clerical forces examining, classifying, at the time of the closing of th�ir works, stocks of 8 
and passing upon a multitude of improvements in me- .and 6 tons respectively. 
chanisms and processes such as no other country can Toward the middle of last year American aluminum 
show. . was quoted at the rate of $2 per lb.; some few months 

To electricity, . with its glittering triumphs over time later the price was reduced to $1 per lb. The present 
and space, and to steam, with its boundless. energy, prices of the Pittsburg Reduction Company are: For 
are usually given the dual honors of flrst mention when No. 1 quality, 90 cents per lb. in small quantities and 
this century's advance in material prosperity is under 75 cents per lb. for orders of at least one ton; for No.2 
consideration. The more regular and far more con- quality, of a purity of from 9 4  to 97 per cent, M cents 
stant progress made in the graphic arts is generally per lb. for quantities of not less than a ton. 
overlooked in this discussion; yet in no way are we to- On the other hand, it is stated that a French com­
day further removed from the life of the early part of pany has just erected an establishment at St. Michel 
this century than in our improved facilities for en- (Savoy) for the manufacture of aluminum by the Minet 
joying, in our own homes, the reproductions of the process. This process is based on the electrolytic treat­
earth's chief art treasures, or of nature's beauty and ment. 
grandeur. The wonders of the Yellowstone, the dread • I.' • 

gloom of the trackless African forests, the terrors of the The Real Inventor of' Telegraphy. 

Alaskan avalanche, the untrodden sublimities of" the According to a writer in the Popular Science Monthlll 
upper Himalayas, are brought to our library tables, for February, Weber was the flrst who established a 
and we commune with the powers of nature, thus permanent workable telegraph line, and thereby 
shown forth with almost the same sense of mental ele- demonstrated the practical value of the electric tele­
vation which our actual presence among them would graph. Weber's house in the city was connected with 
produce. To-day we may, if we will, become more the astronomical and magnetic observatories by a line 
familiar with the racial characteristics of face and between three and four kilometers (over two miles) in 
form of the man of the Kilima-N jam mountains, or the length. The signals were made by the deviations of 
Patagonian wildernesses, than were our grandfathers the needle of a galvanometer to the right and left, and 
with those of civilized Europe. To the camera and all were interpreted according to a conventional alphabet. 
that troop of following processes which have so im- The use of interrupted or reversed currents did not per­
proved and, at the same time, cheapened' the reproduc- mit the transmission of more than one or two words a 
tive graphic arts, are we mainly indebted for these' minute, but the speed was increased to seven or eight 
enrichments of our library tables, our book shelves, and words by the use of induced currents. The following 
our walls. first notice of this telegraphic connection was published 

Anything which is calculated to take from the pub- in one of the numbers of the (Jottingen Gelehrten 
lic the immediate benefits accruing from such progress, A nzeigen (or Gottingen Scientillc Notes) for 1834: 
a progress in which America has borne a prominent "We cannot omit to mentien an important and in its 
part, or any gove�nmental action or restriction which way, unique feature in close connection with the 
sha�l add to the difficulty or cost of enjoying the edu- arrangements we have described [of the PhysicalOb­
ca�lve results thereby brought about, is an unmixed servatory], which we owe to our Professor Weber. He 
evIl. So when Mr. Secretary Foster, of our Treasury last year stretched a double connecting wire from the 
Department, promUlgated his recent order excluding cabinet of physics over the houses of the city to the ob­P�:lOtographs from the mail exchange, a blow was servatory; in this a grand galvaniC chain is established, 
alme� at �ne of the sources of 'public culture. I in which the current is carried through about nine 

This rulmg of the secretary IS based on the provisions thousand feet of. wire. The wire of the chain is chiefly 
agreed upon by the Universal Postal Union Conven- copper wire. known in the trade as No.3. The cer­
tion, as quoted in �he ?eneral Regulations under the tainty and exactness with which one can control, by 
Customs and Na'l)�gatwn Laws of the United States, means of the commutator the direction of the current 
1884. Article 308. which reads as follows: and the movement of the needle depending upon it 

The apparatus used in these experiments consisted 
of a rectangular wooden vat, 6 feet 6 inches long, 4 feet 

10 inches wide, and 5 feet 3 inches high, with two elec­
trodes, framework and shafting, the cost of which waD 
£ 30 7s. 6d., together with a dynamo, ampere meter, 
volt meter and shafting, costing £24 ; or, altogether, 
£5 4 7 s. 6d. This electric installation is capable of sup­
plying electricity to six vats or pits. 

Forty ox and cow hides from the Brussels abattoir 
were experimented upon, weighing, without the horns, 

1 , 380 kilogrammes. These hides, after having been 
put in lime, unhaired and fleshed, were swelled and 
colored. The forty butts derived from these hides 
were hung up in the vat on the 12th of October and 
taken out on the 16th of November; they were sub­
jected to the action of electricity during four weeks, or 
twenty-four days, from six to seven hours per day, and 
the weight yielded, when finished and dry, was 379 
kilos. 

The offal, bellies, throats and heads, hung up in the 
vat on the 16th of November, were taken out on the 

7th of December. The parts were, therefore, subject 
to the action of electricity during three weeks, 
or eighteen days, from six to seven hours per day, and 
the weight yielded, when finished and dry, was 344 
kilos. 

The forty hides, therefore, with a green weight of 
1, 380 kilos., gave a total weight of finished leather of 

723 kilos. , or 52'4 per cent. 
The tanning material employed to swell, color, and 

tan these forty hides was as follows: 880 kilos., of oak 
bark, costing 15 francs per 100 kilos., equal to £5 5 s. 6d.; 

85 kilos. o(mimosa bark, at 40 francs per 100 kilos. , equal 
to £1 7s.; 400 kilos. of oak extract, at 40 francs per 100 
kilos., equal to £6 8 s. This makes a total of £13 6d. for 
tanning 723 kilos. of leather, equal to 45·2 centimes 
per kilo., or 2�d. per pound of leather. 
. The Journal adds: 

At the Crystal Palace Electrical Exhibition there is 
much to be seen of great interest, but to us and our 
readers nothing of more interest than attaches to L. A. 
Groth's exhibit of various kinds of leather tanned by 
the aid of electricity. Mr. Groth's interesting exhibit 
consists of diagram of "complete tannage" in fourteen 
days of "green hides," each averaging 77 pounds weight, 
showing their daily absorption of tannin from the 
liquor, ascertained by analyses made on samples taken 
from the hides and liquors every two hours during the 
whole time of the tannage, and showing that as soon 
as the hide has been tanned, no more tannin can be 
absorbed by it, even if kept in the liquor for ever so 
long. 

Another diagram shows the comparative tannages, 
viz., with' and without the aid of electricity, and 
demonstrates not only that electricity bears an import­
ant part upon the hastening of the tanning process, but 
also distinctly shows to what degree the electricity so 
acts. 

As to the products exhibited by Mr. Groth, there are 
several .. sole butts" tanned by him in four weeks. 
The color is good, the leather firm, and the finish very 
clear. To. further show the quality of this leather, 
several p8Jl"S of boots made from tbe same are exhibi­
ted. An old pair of boots is also exhibited, with the 
right sole made from Groth's one month's tannage and 
the left from leather tanned in eight months by the 
old process, and constantly worn for six months by a 
person said to weigh 12 stone, in order to show the small 
wear of Groth's leather, as compared with flrst·class 
leather-the wear being equal in both. 

There are some calfskins tanned in fourteen days. 
The belting made from Groth's leather, tanned in 

four weeks, seems also to be of first class, and the very 
samples tested by Professor W. C. Unwin, F.R.S., of 
the Central Institution, London, are also exhibited, in 
order to demonstrate their peculiar breakage, being in 
a straight line, whereas the ordinary belting generally 
breaks raggedly, which says a good deal for the uni­
form tannage of Groth's leather. Professor Unwin 
also says, in his report: "The leather generally is quite 
up to the strength of good leather intended for belting, " 
and" the tenacity in this per inch of width of Groth's 
belting, as compared with English, is as follows: 

EngllHh. Grot.h's. 
Maximum.............. . • • . •  • • • • • . • • •  1,272 1,318 
Minimum.. • •  . . . • •  • • • • •  • •  . . .  . ••. • . . . • .  . 616 848 

Mean . . . . . • . . . . . . . . • • . . . . . . . . . . . . . .  : . 9M 1,002 
We would advise our readers to have a look at Mr. 

Groth's exhibit, which will doubtless prove not only 
interesting, but instructive and valuable from a trade 
standpoint. 
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THE WORLD'S COLUMBIAN EXPOSITION.-ENGRAVINGS FROM "L'ILLUSTRATION." 

1. The Pavilion of Fisheries. 2. Erection of the Eleetrieal Building. 3. 'rhe W()JJ1all'� I);1Vilio�l. 4. Statue of Franklin. 5. Palace of Manufactures 
and Industrial Artl!i. 
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J r on-_"'hlluiIlUIIl Allo ys. 

The advant.ages of an addition of aluminum to fluid 
iron are important. 'Vith moderate care absolutely 
IHue and solid castings can be obtained capable of re­
ceivin g a h igh polish. An addition of aluminum is 
especially to be recommended for the manufacture of 
stearn cylinders, engine castings, press cylinders, and 
generally for castings which are to be subjected to a 
h igh pressure. A few hints will serve to show bow 
aluminum is best alloyed with iron. As aluminum 
only lends itself with difficulty to combination with 
iron, it is not immediately to be introduced in the 
ladle which is to be poured into the mould; a smaller 
ladle is selected, in which is placed the heated 
aluminum ; somewhat fluid iron is brought from the 
furnace, poured in the ladle, and stirred until the 
aluminum-iron compound begins to stiffen. The- iron 
intended to be cast is now let out of the furnace into 
the ladle intended for it ; the aluminum-iron mixture is 
poured in, the lot being intimately mixed. The 
molten metal should not be poured into the mould too 
quickly, as it does not solidify so rapidly as ordinary 
iron. Aluminum-iron in the fluid condition is very 
active ; small globules are formed, which gradually ex­
tend to the edge of the ladle, where they disappear. 
At first the iron is of a milk white color ; then it be­
comes orange yellow, and forms a thin film on the top. 
When this moment has arrived, the film is removed 
and casting is proceeded with, care being taken . that 
the mould is always kept full. For 100 kilogrammes 
the proportion of aluminum recommended is 200 
grammes. CORt can be no drawback in view of the 
present cheapness of aluminum, particularly when it 
is considered with how much greater certainty clean 
castings can be obtained. Aluminum improves cast 
iron ·as phosphorus improves tombac and brass ; the 
thin fluidity is increased and the oxide separated.-
1I'Ietalla1"beitel'. 

. ' . '  . 
A CONVENIENT KITCHEN CABINET. 

The cabinet shown in the illustration is adapted to 
contain nearly or quite all the articles commonly used 
in cooking, so arranged as to be protected from dust, 
and all within easy reach. For this improvement a 
patent has been allowed Mr. Charles Holt, of Walla 
'Valla, Washington. The lower or base portion of the 
cabinet has a large number of drawers suitable to hold 
various articles or utensils, and this base carries on its 
top a sliding kneading board, readily pulled out for 
lise and pushed inward when not needed. The top 
part of the cabinet is entirely removable, having 
re('esses in its bottom portion which fit upon COlTe­
sponding lugs on the top of the base, while a swinging 
lid closes down over the kneading board. The top part 
is divided by vertical partitions into compartments, 
preferably three in number, the two end compartments 
for different qualities of flour and the center one for 
sugar. Immediately below the compartments is a 
hollow framework with depending flanges supporting 
a sieve under each flour compartment, as shown in the 
sectional view. Plates serving as floors to the flour 
compartments each carry It slide with an inwardly ex-

HOL T ' S  KITCHEN CABINET .  

tending rod terminating i n  a knob, o n  pul ling which 
the flour is permitted to drop to the sieve below, the 
sieves being so secured in place that they may be re­
moved from ilhe frame by pulling downward upon a 
spring catch. Within each sieve is a swinging wire 
rod loop, the rod extending through the front of the 
sieve, where it is formed into a crank, by turning 
which the flour will be passed through the sieve. Cen­
trally between the sieves is a cross plate forming the 
floor of the sugar compartment, and .in this plate is a 
slideway in which is a hole adapted to register with a 
hole in a slide, by moving which the sugar is allowed 
to flow through. Beneath the central compartment is 

$ titutifit �tutritau. l I S 
a bin to receive the sugar, and on each side are smaller An expedition under the direction of Professor Wil­
bins for baking powder, spices, etc. , there being larger liam H. Pickering left Cambridge in December, 1890, 
bins n ear the ends for the flour. A rolling pin, when and established a station about three miles northwest 
not in use, may be kept on top of the bins. '.rhe of Arequipa, where the thirteen-inch equatorial has 
entire sifting and regulating mechanism lllay be easily been mounted. This station has an elevation of a 
removed to be repaired or cleaned. little over 8, 000 feet and has a nearly cloudless sky dur-

• • • ing a large part of the year. The air is remarkably 
AN IMPROVED FIRE ESCAPE. I steady, the images of the stars are small and round 

The construction shown in the accompanying iIIus- and the diffraction rings, seldom seen with large in­
tration is designed tf> be of a simple, durable, and iuex- strUluents, are clearly visible. Even with high po wel's 
pensive character, and adapted to be placed at the side the fluctuation of the images is very slight. In fact, 

" 

'I at this station the limit to observation will probably 
be the size of the instrument instead of, as at other ob­
servatories, the condition of the air. Although the 
aperture of this instrument is only thirteen inches, it 
appears to be the largest refracting telescope in use in 
the southern hemisphere, while about thirty larger 
telescopes are mounted in the northern hemisphere. 
Since all of these instruments are north of +35 °, nearly 
one quarter of the entire sky, and that containing 
lllany objects of the greatest interest, has never been 
studied by a refractor of the h ighest grade. For both 
these reasons an excellent opportunity is afforded to 
add to astronomical discovery by the erection of a 
telescope of a large size at this station. It is hoped 
that patrons of astronomy will consider the advan­
tages of erecting a large telescope where it will be 
kept constantly at work, where the sky is clear a large 
part of the year, where the condition of the air is pro­
bably more favorable than at any other existing obser­
vatory, and where a large part of the sky could b'l 
examined for the first time under such satisfactory 
conditions.  

Photographs have not yet been obtaineu with the 
thirteen-inch telescope, but it is hoped that its advan­
tages for this kind of work will be as great as for visual 
observations. The expense of establishing this station 
was much greater than had been anticipated, since it 
was necessary to erect a stone dwelling house for the 
observers. A considerable advance from the future in-

SCHW ANNECKE'S FIRE ESCAPE. corne of the fund has accordingly been required. Im-
portant aid was rendered to the expedition by lIlany 

of a building without detracting from its appearance. residents in Peru. Mr. MacCord, superintendent of 
It forms the subject of a patent which has been issued the Mollendo Railway, should be especially mentioned 
to Dr. Henry Schwannecke, of No. 1280 Fulton Avenue, for his hospitality to the observers, who resided with 
New York City. The improvement consists essentially him while th e new house was in process of erection. 
of two chairs or balconies, so connected that when one Without his aid the establishment of the station 
descends the other will ascend, the descent of the bal- would have been extremely difficult. Two interesting 
conies being stopped at the bottom by spring cushions, expeditions have been made in Peru. One of them by 
so that the occupants will experience no shock. Two the courtesy of Mr. Anderson, American Minister to 
tubular standards are located at any desired point upon Bolivia, was to Tiahuanuco and the sacred islands of 
the building, connected at the top by a transverse the Incas on Lake Titicaca, and led to results of much 
tubular slideway, and each standard has a hollow base archreological interest. The other was to the summit 
in which is located a coil spring, as shown in the sec- of EI Misti, a nearly extinct volcano about nineteen 
tional view. Each standard has in its front face a ver- thousand feet high. 
tical groove extending from the base to the top, and a • . ' . 
bar sliding in the standard has a flange or projection AN IMPROVED HAND PLANER. 
extending out through the groove, to which the chair 
or balcony is securely attached in any approved man- The accompanying illustration represents a compact, 

Th b . th h '  h d d I well made machine, designed to do exact work rapidly. nero e ars carrymg e c aIrs ave re uce ower . h 1 9 '  ends, around which are springs carrying disks adapted I� planes 12 mc e� ong, mches wide and 8 inches 
to enter the hollow base of the standard, this arrange- I· 

�Igh, and has a ulll,:"ersal planer ch?ck. A second size 
ment preventing any rebound, while forming a tho- IS. made to. 

plane � mc�es long, 12 mc�es wide and 12 
roughly effective cushion for the chair in its descent. hIgh. This machine. WIth a general lme of foot and 
The chairs or balconies are connected by a cable, the power lathes and drili presses, is manufactured by H. 
ends of which are attached to the upper ends of the 
bar!;, the cable passing through the standards and over 
pulleys through the upper slideway. Each balcony 
has a brake, whose handle extends up within convenient 
reach, the shoes of the brake being normally held 
against the standards by a spring, and near the top of 

I each standard is a keeper, adapted to engage and lock 
the brake shoe when the chair is in its most�elevated 

I position. Upon persons entering the upper ehair, and 
I disengaging the brake from the keeper, the chair de­I scends by gravity, the other chair at the same time as-

cending to receive others desiring to descend . 
• · e  . •  

The Harv·ar(l -'. s t l·ononl,,· .. 1 Station I n  Peru. 
Dr. Edward C. Pickering, director . of the Astrono­

mical Observatory, Harvard College, in his last annual 
report, gives the following interesting information : 

The expedition sent to Peru in 1889 under the direc­
tion of Mr. S. I. Bailey, having successfully completed 
the observations with the meridian photometer, re­
turned to Cambridge with that instrument, which has 
been remounted here and will be used lor a revision of 
the Harvard Photometry and for other photometric 
work. Dllring the two years ending May 1 ,  1891, Mr. I Bailey took 217 series of observations and made 98, 756 

SHEPHARD'S NEW HAND PLANE R . 

·r " 

photometric comparisons of about eight thousand I L. Shephard, agent, No. 141 'Vest Second Street, Cin­
southern stars. Th ese include all the stars of the cinnati, Ohio. 
sixth magnitude and brighter south ot -SO ' and all : ---- - - ..-+�-----
known catalogue stars in a series of zones 20' wide at lliagne8iuIU Flash SIgnals. 

intervals of 5° in declination from _25° to -80' : also all In 1889 some interesting experiments were made by 
known stars south of _80° and a miscellaneous list of Mr. W. P. Gerrish on distributing time accurately by 
variables, stars having peculiar spectra, etc. The re- flashes of magnesium powder. Signals were thus sent 
duction of these observations is nearly completed and from a station on Blue Hill, Mass. , tweive miles distant. 
their publication will be begun shortly. A large part I They were readily visible, and the exact time to within 
of the work assigned to the Bache telescope has also a fraction of a second could be taken from them. These 
been completed, and the instrument has been re- I flashes were also seen from Princeton and Mount 
mounted at Arequipa, where its work will he con- I Wachusett, forty-four miles distant, and from numer-
tinued. l ous nearer points. 
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The InOnenza Bacillns. 

Authentic documents are now to hand which enable 
us to form an estimate of the accuracy and trustworthi­
ness of the alleged discovery of a bacillus as the excit­
ing cause of the influenza. It had already been sur­
mised that thQ influenza poison resides in a minute 
bacillus, and there is now little doubt that this bacillus 
has at last been discovered, identified, separated, and 
cultivated by three different observers, all of whom 
have been working independently of one another. 
These bacteriologists are D. R. Pfeiffer, who has car­
ried on his investigations at the Institute for Infectious 
Diseases at Berlin, Dr. Kitasato, and Dr. P. Canon, of 
the Municipal Moabit Hospital at Berlin. Their re­
sults are identical, and although all new discoveries are 
received by the scientific and medical world with con­
siderable reserve till they have been abundantly and 
independently confirmed, it is earnestly hoped that the 
discovery of the cause may lead to that of the cure of 
the disease. 

which other trees have been raised. The next question 
seemed to be whether the changed conditions of growth 
and climate would in any way affect the nature or 
composition of the juice, and to prove this some of the 
trees at Frankfort have been tapped and the juice sent 
to Japan to be experimented with by the native artists. 
Besides this, the native and European juices have been 
analyzed by German chemists, upon whose reports, 
coupled with those of the Japanese artists, it is ex­
pected the fate of lacquering as an industry in Europe 
will stand or fall. If the reports on the quality of the 
juice from Japan be favorable, it is proposed to plant 
the tree largely and bring over some expert workers 
from Japan to teach their peculiar art to 'European 
students, 

tracting much attention in the chemical world, giving 
rise to nearly as much difference of opinion, it not quite 
so much bitterness, as that of evolution in the biologi­
cal world. It is strange to find a name intimately asso­
ciated with English literature figuring as that of the 
author of an able address on the subject of solutions at 
last year's meeting of the Australian Association for 
the , Advancement of Science. Professor Masson, of 
Edinburgh, has not deserted his old love, but his son 
in Australia, who has chosen the severer path of chem­
istry, proves, we are glad to say, that in the matter of 
careful and hard work he is a true son of his father. 
Professor Judd has been again dealing with his favorite 
subject of crystals, and, though he approaches it from 
the geological standpoint, it really belongs to the do­
main of chemistry. Professor Judd treats these pro­
ducts of nature as if they really lived and moved and 
had being, just indeed as if they were organic bodies. 
He talks of the " rejuvenescence " of crystals, and at­
tributes to them other properties, which hitherto we 
have associated only with life. His researches are im­
portant as bearing on the very foundation of geological 
science. Professor Roberts-Austen's discovery of the 
most brilliant alloy known (75 per cent of gold with 25 
per cent of aluminum) is of curious interest. More im­
portant are Mr. T. Andrews' researches on the passive 
state of iron and steel, which take us to the borderland 
between physics and chemistry. Two French chemists, 
MM. Cailletet and Collardeau, have been working at 
the critical point of water vapor. M. Moissan's re­
searches on the element fluorine have yielded interest­
ing results, owing to the intense chemical activity of 
this element. Another French chemist has been carry­
ing on quantitative investigations as to the chemical 
action of light. 

Dr. Pfeiffer has found the bacilli in the saliva and 
the bronchial discharges characteristic of influenza. 
They exist in the form of tiny rodlets, strung together 
sometimes in chains ; they congregate in minute drops 
as clear as pure water. They can be obtained in pure 
cultures-that is, separated from all other forms of 
bacilli-in pure agar and sugar, or glycerine agar. In 
the saliva of influenza patients, the bacilli are found in 
immense quantities ; they may penetrate from the pus 
cells into the tissue of the lung, and even pass as far as 
the surface of the pleura. This fact will explain the 
rapidity and fatality of lung complications in influenza. 
Dr. Kitasato, the learned Japanese assistant of Prof. 
Koch, has obtained identical results with those of Dr. 
Pfeiffer, and has cultivated the influenza bacillus in 
glycerine agar with marked success. Dr. Canon comes 
forward, however, at the same time with a still more 
striking discovery, for he has found the presence of the 
influenza bacillus in the blood of patients suffering 
from the disease, and, according to the opinion of Prof. 
Koch, the bacillus discovered by Dr. Pfeiffer in the 
saliva is the same as that discovered by Dr. Canon in 
the blood of influenza patients. 

To the public these laboratory researches and dis­
coveries are not merely matters of passing scientific in­
terest. They are of deep and practical importance. 
The power to cure disease may not be vouchsafed to 
the physician even after the most earnest and arduous 
study ; but to prevent disease is the crown of the medi­
cal art. The knowledge that a bacillus residing in the 
saliva causes influenza will not cure the epidemic ; but 
the prompt and practical application of this knowledge 
by complete disinfection of all bronchial and nasal se­
cretions and the isolation of influenza patients will stay 
the plague. It also indicates the reasonableness of 
what is. known as the carbolic acid treatment of influ­
enza, which has been practiced with considerable suc · 
cess, especially in the early stages.-IJaily Graphic. 

• I • • • 
The Lacqner Tree oC .;Japan. 

A very interesting experiment has recently been re­
corded as having been conducted at Frankfort by Pro­
fessor Rein, of Bonn, so well known for his splendidly 
illustrated work on Japanese arts. One of the prin­
cipal of these arts is that of lacquering, in which no 
other nation can excel the Japanese. The art is one of 
great antiquity, and the old examples are very costly. 
The lacquer, unlike the European varnishes and 
polishes, which are compound substances, consists of 
the juice of a small tree known to botanists as Rhus 
vernicifera, and this juice is drawn from the trunks by 
making incisions in them, from which it flows into

' 
bam­

boo pots placed to receive it. The juices of this and 
all other species of Rhus are extremely acrid and poi­
sonous, blistering the -skin severely if allowed to com!' 
in contact with it. Consequently the Japanese col­
lectors use thick gloves to cover the hands during the 
process of collecting. After the crude juice has been 
drawn from the tree, it is prepared in different ways 
by the Japanese experts, and the process of applying 
it to the wood or metal work is a very tedious one, and 
one which can only be properly effected by a native 
artist. The modern lacquer ware of Japan, however, 
is a totally different article from that of one hundred 
and fifty or even one hundred years ago. There is at 
present a great demand in the European markets for 
cheap lacquered articles, in consequence of which they 
have to be produced quickly and in large quantities, so 
that a very inferior article is produced, both in design 
and finish. Nevertheless, the process of lacquering 
has never been mastered by Europeans. It has been 
tried by practical varnish makers in this country, but 
always without success, and it is now thought by Pro­
fessor Rein that if the trees could be established in 
Europe and the juice freshly drawn from the trunks, 
some of the difficulties of its manipulation might be 
overcome. Considering that several species of Rhus 
are hardy plants in our shrubberies, there is, perhaps, 
no reason why Rhus vernicifera should not be included 
among them. Indeed, this question seems set at rest 
by the fact that a number of healthy trees, some 30 ft. 
high, are now flourishing at Frankfort, the trees 
originally planted there having produced seed, from 

There is, however, another use to which the Japanese 
lacquer tree might be put should it prove to take so 
kindly to European soil as to produce its fruits abun­
dantly. These individual fruits are small-not much 
larger than a pea, but somewhat flattened-and are 
borne in bunches or clusters. They are covered with 
a thin, light brown shiny skin, under which, and im­
mediately surrounding the seed, is a deposit of white 
wax, which forms, together with that of an allied 
species (Rhus succedanea), the product known as 
Japan wax, which is used by the Japanese for making 
candles, and is also exported in large quantities to 
China and to this country to some extent for a similar 
purpose, as well as for making wax marohes.-In­
dustries. 

. . . . .. 
A GREAT SPOT ON THE SUN. 

The largest sun spot that has made its appearance 
since 188 3 became visible to the naked eye on February 

10 , the observer, of course, having the protection of a 

smoked or deeply colored glass. The first careful ob­
servations of it at the Dudley Observatory, Albany, by 
Professor Lochner, indicated that the spot, or rather 
group of spots, covered a disturbed area of 1 40 ,0 00  
miles in length, and from 90 ,000 to 1 00, 000 miles in 
width. The principal spot had, according to Professor 
Lochner, two nuclei, each having a diameter of about 

1 4 ,000 miles, while the penumbra around the principal 
spot had an extreme width of 65 , 000 miles. 

The accompanying illustration represents the ap­
pearance of the disturbed area of the sun's surface ac­
cording to an observation made at the SCIENTIFIC 
AMERICAN office at 10 o'clock on the morning of Feb­
ruary 1 3 .  In looking with the naked eye, one sees 
only what appears to be a single spot, a telescope being 
required to make the separation into several spots or 
groups. 

. I .  I .  
Tbe Advance oC C helDlcal Science In 1 89 1 .  

Vast additions have been made to the science of 
chemistry during the year ; new combinations of ele­
ments have been discovered, new properties of existing 
elements, new relations between physical and chemical 
action, and especially between the latter and those 
other forms of the all-pervading force which 
we , call electricity. One of the latest announce­
ments in this connection was that made at 
the Royal Society, in the beginning of December, that 
Prof. Dewar, of the Royal Institution, had " placed a 
quantity of liquid oxygen in the state of rapid ebullition 
in air (and therefore at a temperature of -181 " Centi­
grade) between the poles of the historic Faraday mag­
net in a cup-shaped piece of rock salt," and to his sur­
prise Professor Dewar saw the liquid oxygen, as soon as 
the electro-magnet was stimulated, " suddenly leap up 
to the poles and remain there permanently attracted 
until it evaporated. " Dr. Gladstone has been as busy 
as usual investigating the molecular refraction and dis­
persion of various substances. Professor Crookes has 
been as busy as Dr. Gladstone, and his experiments on 
electrical evaporation have attracted special atten­
tion. 

The burning question of " liolutions " hali been at-

A research of interest, as showing the intimate rela­
tions between chemistry and biology, has attracted 
some attention during the year. It has been carried 
out by a young chemist, Mr. Cuthbert Day, who super­
intends the scientific work in Younger's brewery in 
Edinburgh. It deals with the sprouting of barley, and 
Mr. Day has by means of an ingeniously contrived ap­
paratus endeavored to ascertain the . precise influence 
of temperature on the process, with resuJt.s that ought 
to be of both scientific and pr.actical value. The chief 
point to be noticed is that., though there is a consider­
able falling off in the increase of the quantity of carbon 
dIoxide produced when the temperature rises above 55 ° 
Fah., yet the effect in diminishing the increase in the 
weight of dry root is much more marked. To this 
almost random selection from the chemical work of the 
year must be added as an event of importance the ju bi­
lee of the Chemical Society on February 24, when, 
among others, Lord Salisbury gave an address full of 
suggestive skepticism, if not pessimism, in science.­
Chem. Tr. Jour. 

.. . . . . 
GovernlDen' Trials of Magazine FirearID8, 

We learn from Capt. S. E. Blunt, Captain Ordnance 
Department, U. S. A. , that the Secretary of War has 
lately given orders to the board on magazine arms 
" not to receive, unless authorized by the War Depart­
ment, arms for trial after June 1, 1892, and for the board 
to then complete its labors and forward its report as 
soon as practicable." 

All inventors or others who have corresponded with 
the board have been notified of these instructions and 
that the board's next session would be held at this 
armory, commencing on February 23 . 

Other sessions will be held as frequently and for as 
long periods as there may be guns on hand awaiting 
trial. 

The trials are made at the National Armory grounds, 
Springfield, Mass. 

It is understood the government is desirous of adopt­
ing the ll;ttest and best invention in magazine guns, and 
is looking for something superior, if possible, to the 
new European guns. Engravings and descriptions of 
those adopted in the armies of England, France, Ger­
many, Austria, and Russia will be found in SCIENTIFIC 
AMERICAN SUPPLEMENT, Nos. 59 1, 597,744 ,78 3 ,798 . 

• •  I I . 
Business M axbns. 

The elder Baron Rothschild had the walls of his 
bank placarded with the following curious maxims : 

Carefully examine every detail of your bu:;iness. 
Be prompt in everything. 
Take time to consider, and then decide quickly. 
Dare to go forward. 
Bear troubles patiently. 
Be brave in the struggle of life. 
Maintain your integrity as a sacred thing. 
Never tell business lies. 
Make no useless acquaintances. 
Never try to appear something more than you are. 
Pay your debts promptly. 
Learn how to risk your money at the right moment. 
Shun strong liquor. 
Employ your time well. 
Do not reckon upon chance. 
Be polite to everybody. 
Never be discouraged. 
Then work hard and you will be certain to succeed t 
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occupation for Old People. 

To the Editor of the Scientific American : 
In vol. 66. No. 4 ,  page 55, you have a piece copied 

from. Chautauquan on "Occupation for Old People." 
I am not a writer nor much of a scholar, but I would 

like to read more written on the same subject by some 
one who has given the same more thought. 

The above piece is most wholly written with a person 
in view who has been engaged in some occupation that 
was light-mostly brain work. I would like to have 
some one point out new work for men who have been 
machinists, masons, engineers, jewelers, blacksmiths, 
and similar trades. 

I know a man who is past 60. He has been a good 
machinist and locomotive engineer; at one time a mas­
ter mechanic (20 years ago) i!c ;C".'1ilroad shops in Indiana. 
He is one of my daily callers. (! am a jeweler, 27 years 
old. ) 

He enjoys pretty good health for one of his age; but 
he is too old to work at his trade-is not strong enough, 
his eyes are not sharp enough. Some days he is happy, 
other days he is the " bluest" man l ever saw. He is 
always wishing he had something to do. He has plenty 
of money to keep him the rest of his life; but still he is 
discontented. 

I think he would live longer if he had something to 
busy his hands with. 

Of course the other tradesmen are about like the one 
I have told of: too old for the trade they have worked 
at all their life, and need something new to keep their 
hands and minds in better shape than will idleness, 
not so much for what they earn, but to keep them from 
seeing their age and·looking for death. 

I am young, have worked at watch repairing for 
nine years, my eyes are fine, and nerves good; but 
what am I going to do when I get too old for this work? 

.JOHN W. BLINN. 
Antigo, Wis. , Feb. 1 ,  1892. 

Population ot Alaska. 

According to Census Bulletin 150 , the population of 
Alaska is classified as follows: 

Whites . . . . . . . . . . . . . . . .  . . . . . . . . . . . . . . . . . . . . .. . . . . . . . . . . . . . . 4,303 
Mixed (Russian and native) . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 1,819 
IndIans . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  23,274 
Mongolians. . . . . . . . . . . . . . . .  . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 2,287 
All others . . . . . . . . . . . . . . . . . .  . . . . . . . . . . . . . . . . .  . . . . . . . . . . .  112 

Total . . .  . .  . .  . . . .  . .  . . .  . . . .  . . .  . . .  . . . . . . . . . . .  . . . . . .  . . .  31,795 
The Indians are again divided as follows: 

E.kimo . . . . . . . . . . . . . . . . . . . . . . . . . . .  . . . . . . . . . . . . . . . . . .  . . . .  12,784 
Thlinket. . . . . . . . . . . . . . . . . . . . . . . .  . . . . . . . . . . . . . . . . . . . . . .  . . . .  4,739 
Athabaskan . . . . . . . . . . . .  . . . . . . . . . . .  . . . . .  . . . . . . . . . . . . . . . . . . .  a,iil 
Aleut. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  . . . . . . . . . . . . . . . . .  968 
Tsimpsean . .  . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  . . . . .  951 
Hyda. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  . . . . . . . . . . . . . . . . . . . . 391 

Total . . . .  . . . . . . . . . . . . . . . . . . . . . . . . . . . .  : . . . . . . . . . . . . . . .  23,274 

The enumeration was compiled under the direction 
of Mr. Ivan Petroff, special agent in charge of the 
A' 'lska Division of the Census Office. 

Bound to Head It Oft'. 

A young woman of Chicago has tabulated a list of 
symptoms of la grippe as follows: 

Headache. 
Pain in the back. 
Can't taste anything. 
Can't smell anything. 
Can't eat anything. 
Don't want to anyway. 
That tired feeling. 
Don't want to speak to any one. 
Don't want any one to speak to me. 
Don't care. 
High fever. 
Chills. 
Craving for ardent spirits. 
No craving. 
Want to die. 
Don't want to. 
Whenever she feels the approach of any of the fore­

going symptoms, she checks it off on her list and asks her 
mother to send for a doctor. -Bulletin of Pharmacy. 

[The above faithfully describes the symptoms of the 
same complaint . prevailing in our Eastern cities and 
towns. -ED. ] 

J t itutifit �mttitau. 
Liberal Education. It begins in the nursery, it goes on in the domestic cir-

What should be the marks of a liberally educated cle, it continues through school, college and university, 
man ? 1 assume that, in common with strong charac- it only ends with life.-Prof. Daniel C. Gilman, in the 
ters who are not liberally educated, he has a vigorous Educational Review for Febr'lfary. 
will, by which the downward tendencies of his nature • ' .  I • 
are resisted, and the upward aspirations of his soul are The Transport of AlDlDonia. 

sustained and developed. I say nothing further in re- Ammonia has been carried in considerable quantities 
gard to his moral qualities, although they are closely on the upper decks of steamers, but in many vessels 
related to those of the intellect. Five intellectual pow- the bottles, carboys, or tinS' are stowed in the between 
ers, as it seems to me, should be the property of every decks. In fact, they are sometimes stowed in vacant 
liberally educated man. cabins of cargo vessels. The recent explosion of one of 

First, he must have the power of concentration; that these receptacles has awakened attention to the plac­
is to say, he must be able to hold his mind, exclusively ing of such substances dangerously . near heat. The 
and persistently, to the subject which demands his at- master of the vessel on whose ship the explosion hap­
tention. If this power is exercised in the domain of pened unscrewed the tops of all those undamaged, and 
natural or physical science, it implies the most accurate thus allowed the gas to blow off. Restrictions on car­
observation of phenomena-the finest discrimination riage of dangerous goods were imposed under the Mer­
of the eye; in mathematics, it implies close analysis of chant Shipping Act, 187 3 ,  section 23 of which provides 
all the conditions of the problem considered; in that if any person sends or attempts to send by, or, not 
language, it implies the most attentive regard to the being the master or owner of the vessel, carries or 
significance of terms and propositions. attempts to carry, in any vessel, British or foreign, any 

The second power of an educated man is that of dis- dangerous goods, such as aquafortis, vitriol, naphtha, 
tribution. The knowledge that he acquires by close at- gunpowder, lucifer matches, nitroglycerine, petroleum, 
tention is of little value unless it is arranged and classi- or any other goods of a dangerous nature, without 
fied. His possessions must be placed in the groups distinctly marking their nature on the outside of the 
where they belong, so that by association they may be packages containing the same, and also giving written 
at command whenever required. The man who knows notice of the nature of such goods and the name and 
a hundred thousand facts which have never been re- address of the sender, he shall be liable to a penalty 
duced to principles is like a millionaire whose fortune not exceeding £100 ; but if the person sending the goods 
consists in tons of copper cents. on board is merely an agent and ignorant of the con-

Third, the man of liberal education must have the tents, the penalty is not to exceed £10 . False descrip­
power of retention; that is to say, he must tenaciously tion makes the sender liable to a penalty of £ 500 . The 
hold and remember that which he has learned. It is master or owner of a ship may refuse to take on board 
not enough that he can look up his acquisitions with a vessel any suspicious package, and r:� ,:;y require it to 
effort; he must recollect them readily as occasion arises be opened to ascertain its contents. Clause 26 in the 
for their use. act has always been looked upon as a mistake in legis-

Fourth, the liberally educated man must have the lation. The master of a ship is empowered to throw 
power of expression; that is to say, he must know how overboard goods of a dangerous nature which have 
to state his thoughts so as to reach the minds of others ; been sent without being marked or notified of their 
and this utterance should be equally good whether the true character, aud neither the master nor the owner 
pen or the voice be the instrnment of communication. of the vessel shall be subject to any liability for snch 

Finally, the educated man must have the power of casting into the sea, civil or criminal, in any court. 
judging; that is to say, he must be able to make sharp There is no reason for denouncing the carriage of 
discriminations between that which is true and that ammonia by sea, but it is of the greatest importance 
which is false, that which is good and that which is that each special compound should be accurately de­
bad, that which is temporary and that which is per- fined, and that it ought not to be exposed to heat. If 
petual, that which is essential and that which is acci- everything that expanded on submission to heat were 
dental. In other words, he must have the power to lay interdicted, the shipping trade would be sadly ham­
the emphasis where it belongs, and this will soon bring pered. For example-yeast is shipped for conveyance, 
with it the allied moral power of decision, of making a and is . usually carried on deck. In hot weather the 
choice between the one side and the other. All this casks have been broken and hoops burst from exposure 
may be summed up in the one word wisdom. to the sun, although no material damage is done. We 

But again, it is not enough to have these powers. could name other breakages, but enough has been 
The liberally educated man must also have certain pos- urged to bring home the necessity for understanding 
sessions, which will be like the capital of a merchant, what to carry and where to stow it.-Chem. Tr. Jour. 
useful to him for the promotion of his own enjoyment .. , • I .. 
and for the increase of his usefulness. Pathological AnatolDY of Insanity. 

First among the branches of knowledge which he In the Journal de Medecine de Paris, March 1 ,  189 1, 
should possess, I would name the knowledge of his own Dr. Luys states that in examinations of brains of 
physical nature, especially of his thinking apparatus, patients suffering many years from excitement, there is 
of the brain and the nervous system, by which his in- hypertrophy of certain special regions of the paracen­
tellectual life is carried forward. This implies that he tral lobules. These lobules are the point of confluence 
should also have a knowledge of the lasting effects of of cortical psycho-motor convolutions and one of the 
bodily habits upon mental vig.or. He ought to know regions where �accumulate specially psycho-motor in­
how best to lead an intellectual life, how best to dis- nervations. Hypertrophy would, therefore, indicate a 
cipline his body by the proper laws of sleep, diet, and focus of continued excitation, absorbing undue vitality, 
exercise, and by the right employment of those sup- and leaving other regions to undergo more or less 
ports which may be helps or may be curses. marked atrophy. This hypertrophy is usually sym­

Second, he should have a kno;wledge of his own metrical in both hemispheres. In the brain of a woman 
tongue, of its history and development, of its laws, its who had a visceral delusion, that was almost her sole 
idioms, its capabilities, its use. If he knows all the idea, to the effect that a tape worm found a lodgment 
languages of Babel and has not the command of his within the internal organs and came and went at pleas­
own, he is most imperfectly educated. ure, there was unilateral hypertrophy of the paracen-

Third, in these days it is important that he should tral lobules, those in oue hemisphere remaining per­
also have a knowledge of other modern tongues. More fectly normal. The patient was perfectly lucid and 
than two of these would be advantageous, but a liberal rational on all subjects except this one delusion, 
education absolutely requires that every English-speak- though it was difficult to induce her to speak of any 
ing person should have a knowledge of French and other. Anatomically, Dr. Luys explains the coexist­
German also. ence of clearness of mind and a delusion. She was in­

Fourth, the liberally educated man should also be sane in one hemisphere of the brain and sane with the 
acquainted with the principles and methods of scien- other. For such cases, the colloquial term " unbal­
tific inquiry. anced" would seem to be literally true. -Medical 

Fifth, a liberally educated man should know some- Record. 
thing of the great literatures of the world. Whether .. , • • • 

he acquires that knowledge by the study of the original Manganlne, a Ne"W Alloy. 

tongues or through translations, he should become ac- Manganine is the name of a new alloy, consisting 
quainted with the masterpieces of poetry, eloquence, of copper, nlckel, and manganese, which has been 
history, the drama. Isaiah and Paul, Homer and the brought on the market, says Iron, by the German firm 

• ' .  I • Greek tragedians, Dante and Petrarch, Shakespeare, Abler, Haas & Angerstein, as a material of great resist-
Illegal TelegralD Contract. I Cervantes, Goethe, should be his familiar friends ; not ing power. The specific resistance of manganine is 

The Court of Appeals of Montreal has rendered a because he has" read about them" in the biographical given as 42 microhm centimeters, that is, higher than 
decision in the case of the Northwestern Telegraph I dictionary or in the annals of literary history, but be- that of nickeline, which has hitherto passed as the 
Company 'Os. Laurence, in which it declares illegal a cause in hours of repose he has read their pages, re- best resisting metal. Another advantage of mangan­
contract printed on the blanks furnished by the tele- flected upon their thoughts, and given himself up to ine is its behavior under variations of heat, the re­
graph company. The proof established the fact that their inspiring influence. sistance, it is claimed, being affected only in a minute 
the error was due to the negligence of the employes of Sixth, the liberally educated man must have a know- degree by high temperatures. It is therefore adapted 
t�e company. The appellant set.up the plea that the ledge of the experiences and opinions of mankind. He I for the manufacture of measuring instruments and 
dispatches were sent under a contract which declared must know the intellectual history of his race, the slow electrical apparatus in general, which are required to 
that it (the appellant) would not be liable for damages and wearisome steps by which civilization has advanced vary their resistance as little as possible under differ­
resulting from errors unless the dispatch was repeated, from the dawn of ou� institutions and ideas down to ent degrees of heat. A further interesting fact is that, 
and then only to the amount of fifty times the sum the discussions of our own day. It is obvious that a while other metals increase their resistance by the 
paid fo� the message. The Court of Appeals declared J "liberal" education is not to be limited by the period raising of the temperature, that of manganine is di-
that this contract was contrary to public policy. devoted to a college course or a course in technology. minished. 
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l I S J c itutific �tutricau. 
THE ODD FELLOWS' TEMPLE, CHICAGO. I stories high, and, like most of the rest of the building, 

The new temple soon to be built in Chicago by the · will be devoted to offices, eighteen elevators and four 
Odd Fellows of the State of Illinois is to be one of the stairways giving access to the topmost floor. Five 
most imposing structures of its kind in the United floors of the building are to be devoted to lodge rooms 
States, and the tallest building in the world. Rising and public halls, among the latter being a drill hall, 
to a height of 556 feet, the tower will· be visible at a with an area of 8, 000 square feet.-The Graphic. 
distance of sixty miles, and every available foot of • • • • •  
space will be utilized. Upon the ground floor the area A. Suggestion for Invento rs. 

covered will be 43,000 square feet, and the total area A correspondent, who lives in the distant colony of 
inclosed by the various floors, exclusive of walls, parti- Tasmania, Australia, indicates his troubles in land 
tions, corridors, etc. , will be something over 350,000 clearing, and calls for inventions as follows : 
square feet. Could you publish in your SCIENTIFIC AMERICAN 

Twenty stories of the building will be included in the best devices for felling trees and cutting them up 
the main structure, while the tower is to be · fourteen when down, say from two to four feet in diameter ? 

• t 

We have an immense lot of timber on the land in Tas­
mania. When a selecter takes up a block of land, the 
device we have is to fell the trees with an ax, and,  
when down, two men cut them up into say 15 ft. 
lengths with a cross-cut saw, roll them together in 
heaps and burn them. The timber is of no value, there 
is so much of it. There are as many as 4 00  and 500 trees 
per acre, averaging about 3 ft. in diameter and about 
200 ft. in height. They cost the selecter about five 
dollars per tree to get rid of them ; so you will see that 
it is not all sunshine with the selecter in Tasmania. 
What we want is something to reduce the cost per 
tree ; or, in other words, some device other than felling 
them with the ax, as it is so laborious. 

THE PROPOSED ODD FELLOWS' TEMPLE AT CHICAGO. 
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So IDe Results o£ NeW" Inventions. I this sequestered nook, who exhibit greater evidence of 

T. F. O'Rourke, President of the Hat Finishers' As- business aptitude than one might expect from simple 
sociation, asserts in a late address that " some districts I mountaineers, have formed themselves into a-not ex­
have suffered from the introduction of. improved ma- actly a limited company, but into a kind of Lancashire 
chinery." He adds that " it is not desirable to oppose co-operative society, to the end that each lowly shep-
1ll1whinery, . . . yet many shops are putting in I herd's hut is supplied with electric light and power 
machines which, with the assistance of the boy system : almost for the mere asking. The water falls  from a 
prevailing in Philadelphia, will work great injury to ! height of 430 feet, producing a cascade, the utilization 
UH. " : of which to the extent of 300 liters only yields a source 

The readjustment of laborers consequent on the per- i of energy giving theoretically, without loss, 520 horse 
pet Hal invention of improved machines is a source of 1 power. 
perpetual disturbance everywhere, and always has been i • • • • • 

ors, which will show through the paper better. After 
this operation is finished, and when the colors are dry, 
the photograph is rendered transparent, as follows: 

First prepare the following solution: 
Essence of petroleum or benzine . . . . . . . . . . . . . . . . . . . . . , . .  10 parts. 

White vaseline . . . . . . . . . . . .  ' "  . . . . . . . . . . . . . . . . . . . . . .  . .  1 u 
The vaseline is dissolved in the liquid, and then the 

mixture is ready for use. Then the photograph, which 
has been colored previously, is placed on some sheets 
of white paper, and the back of the picture is saturated 
first, pouring the solution on it. and rubbing with the 
finger to cause the mixture to penetrate, first the color 

in civilized societies. So are changes of fashion-as 
when shoe buckles went out, a large body of buckle 
makers were brought to destitution. Both, however, 
are only a part of the general social movement, which 
is incessant and eudless. No fixed status is possible in 
a universe of evolution. The only way the individual 
can keep his place is by evoluting also and enlarging 
his range of industry. The workman must be flexible 

THE SNOW PLANT OF THE SIERRAS. and then the paper. The print is then turned face 
We present herewith, from a photograph taken by j upward, and this side is saturated in the same way. 

and quick to learn new things. He 
must cease to think of stopping the 
flood of novelties and learn to swim in 
it. Busine�s men of all kinds are trou­
bled by the same instability of affairs. 
He who will not change is submerged, 
he who changes with the times gains 
by the time's changes. It is hard and 
requires activity, but there is no other 
way. 

New machines cannot be prevented ; 
nor should they be, since they enrich 
the world and have made the work­
i ngman's progress to be what it is 
already. He never had a fraction of 
his present comfort till steam machin­
ery began to do his work for him. 
House, clothing, good food, education, 
clubs, newspapers, all his advances 
are the result of modern machinery. 
It is the Atlas which carries the world's 
welfare on its shoulders ; every bit of 
work it does is so much lifted from the 
strain and drudgery of the laborer as 
well as of the rest of us. By cheapen­
ing production it increases consump� 
tion, which calls for more labor, which 
new labor is easier than before the 
machine went to work. Think of the 
toil of the old-fashioned farmer in 
harvest, C!)mpared with that of him 
who now sits on his reaper and binder 
in comparative ease all day ! The 
workman who learns to understand 
new machinery rapidly and helps to 
work it is the man of his time, and this 
should be the model and ambition of 
all. The times reward the nimble and 
quick-witted-which all should make 
haste to become. . And the duty to do 
so is laid upon them by nature, not by 
society. Society cannot prevent men 
from thinking out improvements which 
nature puts into their heads. And 
therefore the workman must keep 
himself right with nature, as indeed 
he is learning to do.-The . Social Eco­
nomist. 

• • • 

Mr. Taber, of San Francisco, a figure of the California I After this operation the paper becomes oily and 
snow plant (Sarcodes sanguinea, TOlT. ), so called be- I transparent, and the color begins to show through. 
cause it tbrusts its stem up through the snow to a It is left to soak thus for an hour or two, then both 
height of nine or ten inches, and flowers when no other faces are rubbed with linen until no oily spot.s can be 
vegetation is to be seen. This curious plant, which be- , seen, when the proof is placed on white paper. 
longs to the order EricaceGe, is allied to the pine dTops j The operation is then completed, and the proof has 

only to be pasted on cardboard, the 
same as other photograph!'. But, as 
the paper is still saturated with vase­
line, water paste will not answer, and 
some kind of varnish will have to be 
used. 

This proce .. s of painting, which can 
be used by any one, gives very beauti­
ful effects. 

Colors which are thus applied to the 
back of a photograph give it a tone of 
admirable freshness, and the vaseline 
mixture brings the image out. Be­
sides, as the colors have the thickne�s 
of the paper to pass through, they are 
greatly softened, and thus approach 
nature. The variations of the tints 
will be seen, by transparency, when 
looking at the picture. 

As to the colors, any that are at 
hand can be used, whether water col­
ors or oil colors. The essential point 
is to choose the most strong colors, 
rose, green, etc. , and to put on only a 
very thin layer, as otherwise the vase­
line cannot pass through it. If oil 
colors are at hand they will be better. 
and the result obtained will be much 
prettier, for they are more striking, 
and the vaseline passes through them 
better. Pastels or colored crayons can 
be used, but oil colors are gi'eatly to 
be preferred to any others. 

If it is desired to save, and not to 
color, the photograph, its outline can 
be traced off on ordinary white paper, 
and the colors applied to the white 
paper as before described. Then it is 
only necessary to paste it on the 
mount behind the photograph, care 
being taken to render the latter trans­
parent, and the two must be so placed 
that their outlines will agree. The 
effect obtained is the same, and gives 
very pretty results, not showing in the 
least how they are done. 

• • •  
Fractlon.al Currency Scrip • 

A movement in favor of the issue 
A Versatile G n nboat. of fractional currency is in progress. 

A new gunboat, the Svensksund, has Business men who conduct a large 
been added to the Swedish navy. It business by mail are much annoyed 
has been built by the Kockum Engi- by the want of some mailable form of 
neering Works, of Malmo. Her dimen- currency. Silver coins are too heavy 
sions are : Length, 120 feet ; breadth, and bulky for transmission by mail, 
21 feet ; draught, 9 feet. The arma- THE SNOW PLANT OF THE SIERRAS. (SARCODES SANGUINEA, TORR.) and are far from safe, as any one 
ment consists of four N ordenfelt guns who handles the letter can ascertain . 
and torpedoes. The vessel will, ·however, be more useful (Pterospo1·U). but has much larger flowers, an elongated · their presence. Postage stamps have come into 
in time of peace than in war, as, first, she is a powerful style and wingless seeds. There is but one species (the extensive use fO!' the transmission of small amounts, 
iee breaker, fitted with water tanks for sinking to the one here figured), which is an erect herbaceous parasite, and this has become, in many cases, a positive 
desired depth ; secondly, she is furnished with heavy with succulent, scale-like leaves, and a long raceme of annoyance, owing to their accuIIJulation on the 
gear for towing or hauling off stranded vessels ; thirdly, pendulous flowers. 'rhe whole plant is of a blood-red hands of merchants. They are also bought at post 
IShe is equipped as a fire steamer, having ten large suc- color. offices which, undf'r the law, obtain no credit for seIl-
tion hoses and a centrifugal pump capable of delivering • 1 .  I • ing then). We believe that, from these points of view 
22, 000 cubic feet of water per hour ; fourthly, she is fit- A Slml,le Process COl' Colorlul/.' Photo... alone, the reintroduction of " fractional mlrrency" 
ted with condensers furnishing 800 gallons of water per 'rhe following is a process by which colored photo- would be an excellent enactment ' on the part of the 
honr ; and fifthly, she is equipped as a torpedo repair- graphs can be made without any knowledge of drawing government.  
ing vessel. The engines with which this combined ice I or painting. ------.�, ........... ------
breaker, tugboat, fire engine, water supplier, torpedo Take any unmounted photographic print which it is I A Large GI OTC Industry. 

l'epairing shop, and man-of-war is equipped are of 150 desired to co) 01', and place it on a pane of glass, the At (irenoble, France, it is said that 1, 200,000 dozen 
indicated horse power, giving the vessel a speed of 12% face toward the glass. In this way the image will be pairs of gloves are manufactured annually. This rep-
knots. seen through the back of the paper. I resents a value of $7, 000, 000 to $7, 200. 000, and gives em-

• ' . '  • With an ordinary pencil mark on the bltck of the I ployment to 25, 000 workpeople of both se�es. There are 
Tile "igllest Electric Cent ral Statio... print a rough tracing of the outlines of the photo- 4, 000 men and 21. 000 women residing in a rayon of 38 

Pontresina, a locality of the Grisons Canton, Rhretia, graph, marking the places where the colors must after- miles around Grenoble who live by this work. Glove 
situated at an altitude of 6,000 feet above the level of ward bE> applied. When this tracing has been made, making, then, is interesting from a social point of view. 
the sea, in a vale running parallel with the Inn Valley, remove the photograph, lay it on blotting paper, and as it is one of the few callings open to female labor in 
on the road leading to the celebrated Bernina Mountain apply the colors to the back of the print. The colors I which they can earn respectable wages without 
and Pass, is understood to claim the possession of the should be spread on in flat tints, it not being necessary abandoniug husbands, homes, and little ones. The 
highest electric central station. The motive power for to use demi-tints. For example, a flesh tint is put on writer adds that. out of the $7, 200,000 worth of gloves 
generating the current is furnished by a tOlTential the face, and black or brown on the hair ; if the pic- made in that region at least $3,000,000 are distributed 
stream of the same name, the cascade of which is of im- ture is a landscape, the trees are colored dark green, in wages among an almost infinite number of familie�, 
mense advantage to the district. The inhabitants of the sky part blue. It is important to use strong col- New York Recorde1'. 
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ltIoroeeo ltIanuCaeturlng. 

Though so much has been learned in respect of the 
methods of manufacturing glazed kid, there seems to 
be room for the acquisition of more knowledge. An 
acquaintance with the chemistry of various drugs 
used in the process is essential. Chemical purity is an 
absoulute necessity in the production of high quality 
stock. 

soluble in 10 parts of water, is insoluble in alcohol. 
With alum there are the ground and lump varieties. 
Common alum contains only 17 per cent of alumina. 
Pure sulphate of alum contains 58 per cent of pure 
alumina and is devoid of both acid and iron, which is 
extraneous ; the cheaper grades are possessed of both. 
Too much acid is likely to destroy the color and create 
a harshness in texture. 

prevent the silver solution and fixing solution from 
touching the wood. When dry, expose under a re­
versed negative, and just dip the exposed surface in a 
weak hypo. solution to fix the image, blot off, and 
rapidly remove any hypo. by blowing a stream of water 
across the surface ; blot off, rinse in methylated spirit 
and stand on end to dry. The best plates to use are 
the special photo-mechanical plates supplied by Maw­
son & Swan or .T. D. England. These are slow plates, 
giving great density with clearness in the shadows and 
clear lines. For the former use the following developer, 
as recommended by the makers of the plate : 

In regard to the strength of the tanning chemicals 
primarily used in the chrome tannage, there is this to 
be said : Muriatic acid should have an inherent strength 
of 21 to 22" ; yet quantities of a debilitated variety, 
registering only 16 to 17" test, are disposed of. This 
ingredient is used as well with the combination as with 
the chrome tannage, but in the latter performs the 
major part of chemical action. In connection with the 
chrome and hypo. it creates a gas, producing a glutin­
ous substance in the chrome tannage. Oil of vitriol 
standard is 66° ; below that it is generally vended as 
sulphuric acid and so billed. This quality stands from 
60 to 64° test. Water, not thoroughly eliminated, is 
the cause of the depreciation in quality. Oil of vitriol 
is used for plumping heavy leather as well as all moroc­
co tannages. Muriatic acid will perform the same 
function, but it requires longer tble to attain the 
result. Oil of vitriol is worth, ex store, 1%c. by the 
carboy. 

Sig : this ingredient, which is really human urine, has 
recently been largely substituted by a chemical com­
pound, which has the same effect and dispenses with 
the unpleasant handling of the original substance. 
Sig is used to assist the mordant or bottom, and permit 
the color to more readily adhere thereto. Sulphate of 
alumina is another ingredient used in both the com- ' 
bination and chrome tannages, many manufacturers 
believing that .ts incorporation results in an improve­
ment to the leather.-Shoe and Leather Reporter. 

A.-pyrogallic acid . . . . . . . . . . . . . .  60 grains. 
Meta-bisulphide of potash. . .  60 " 
Bromide of ammonium . . . . . 60 " 
Water . . . . . . . . . . . . . . . . .  ' "  20 ounces. 

B.-Ammonia (liquid) . . . . . . . .  ' "  2% drachms. 
Water . . . .  . . . . .  . . . .  . . . . . .  . . . . 20 ounces. 

White sugar of lead is now little used ; the cheap 
variety rules at 2Oc. per pound, being improperly crys­
tallized. Damp weather prevailing during its manu­
facture is one cause of inferiority, diminishing the 
quality and marring its appearance. In employing 
the lower qualities, one-third more must be used to 
accomplish the same result, and even then the inherent 
strength is lacking. Makers of bridle, saddle and rein 
leather use white sugar of lead very extensively to 
bleach or whiten their product. 

Borax crystals in barrels sell at 120. , the cheaper 
grades vending as low as 8%, to 10c. , conditional upon 
the proper removal of the impurities. These crystals, 
while generally used only in the chrome tannage, are 
occasionally worked in the combination process. In 
powdered condition its dissolution in water is naturally 
almost instantaneous. And as the crystals are very 
solid, the saving in time by using the powdered variety 
is important. Borax crystals are used both to soften 
water and cleanse the skins. 

Imported Chinese nutgalls are worth 21c. per pound. 
In casks they are sold at from 20 to 230. ; ground or 
finely powdered makes the best black coloring. Cop­
peras and sulphate of copper, combined with these 

. nutgalls, produce wonderful results by greatly intensi­
. fying the brilliancy of the jet black. Some tanners, 

and also dyers, use ammonia for the same purpose. 
Hyposulphite of soda in cheaper grades sells at 2;!i to 

30. ; fine grades bring 3%,c. The value is dependent on 
the amount of soluble sulphur contained ; low grades 
having only 25 per cent are really no better than 
Glauber salts. Hypo. is used somewhat in combina­
tion, but largely in chrome tannage. Hypo. of soda is 
used to strengthen the fabric and at the �ame time 
soften it. Hypo. is also popularly supposed to make 
the finished leather impervious to water when on the 
foot. 

Glycerine, chemically pure, should stand 30° test. 
" B, " or Baume, is temperatured at 60°,  and is pure 
white and of good body. Nitrate of silver is com­
monly used in an analysis of quality. The common 
quality sells simply as glycerine, but is off in color, 
displaying a yellowish cast. Glycerine is used to 
render the leather pliable. 

Sulphate of iron or green dry copperas is the best 
to use. It sells at one cent per pound, and in lower 
grades at one-half off ruling price, and contains 35 to 
40 per cent of water, quite an expensive economy. The 
best quality is of brighter hue and the crystals more 
perfectly formed. This sulphate creates the desirable 
intense black color, and is used in all tannages. 

Sulphate of copper, or blue vitriol, in its pure state, 
contains 25 per cent of metallic copper. The common 
appears whiter and, will be permeated with iron and 
other impurities in proportions of from 40 to 60 per 
cent. This sulphate is used for the same purpose and 
as an addition to sulphate of iron. Ex store this sells at 
$4. 30 for the best and $3. 75 for lower qualities. 

. 

Logwood comes itt five grades, and of course the 
most expensive gives the best results. It is excellent 
for blaCking the skin and is particularly efficacious 
when used with nutgall3, as is also sulphate of copper. 
Logwood is popular with all tannages. 

.. . . .. ..  
Photographing o n  Wood, usi n g  Dry Plates. 

Gelatine, 2 drachms ; white curd soap, 2 drachms ; 
water, 16 ounces. Soak gelatine for some hours, then 
dissolve in a bath of hot water. Add the soap in small 
shavings, stir with a glass rod or slate pencil till com­
pletely mixed, then add powdered alum until the froth 
produced disappears ; strain through muslin. The 
block is now coated with this mixture and a little zinc 
white, rubbed well into the wood, with the thinnest 
coating possible, and finished off smoothly and evenly 
all over, and left to dry. It is then brushed over with 
the following composition, a camel hair brush being 
used. It ' is advisable to use a wide one, to prevent 
streaks in the finished block : 

Albumen . . . . . . . . . . . . . . . . . . . . . . . . . .  1 ounce. 

Equal parts of each . 
For England's plates use : Hydroquinone, 150 grains; 

sodium sulphite, 1 ounce ; bromide of potash, 20 grains ; 
water to 20 ounces. With equal parts of carbonate of 
soda, 2 ounces : carbonate of potash, 2 ounces ; water 
to 20 ounces.-Photography. 

• • • • •  
White Ink Cor lJI arklng Lantern Slides. 

W. Edison can use ordinary Chinese white for marking 
his lantern slides, or the following solution can be 
employed for writing on the film : 

Iodide of potassium . . . . . . .  . . . . . . . 10 parts. 
Water . . . . . . . . . . . . . . . . . . . . . . . .  30 ". 
Iodine . . . . . . . . . . . . . .. . . . .. .. . . . . .. . . .. .. 1 " 
Gum arabic • . . . . . . . . . . . . . .  " . . . . . 1 " 

Water . . . .  , . . .  . . . . . . . . . • . . . . . . . . •  . 6 drachms. Use an ordinary pen, writing on the dark portions of 
Sal ammoniac . . . . . • • . . . . . . . . . . . . . 18 grains. the film. The solution converts the silver into silver 
Citric acid . . . . . . . . . . . . . . . . . . . . . . . .  5 grains. iodide, thus produciug white letters on a black or dark 

Beat the albumen to froth and allow to settle, using the ground.-SIGMA DELTA. 
clean portion, add the water, then the sal ammoniac, I have made a white ink that answers very well, by 
mixing well with rod ; finally the acid. One coating grinding zinc white (oxide of zinc) with water till quite 
with the brush from end to end of the block in one sweep smooth, and adding a little clean gum arabic, enough 
is quite sufficient. When the block is dry pour over a to give it a body and bind it. Try 4 parts of picked 
small quantity of silver solution, made by dissolving gum to 120 parts of water, adding enough zinc to give 

Nitrate of silver . . . . . . . . . . . . . . . .  " 50 grains. 
Water, distilled . . . . . . . .  . . . . . . . . . .  1 ounce. 

Move the solution over the surfac� by the aid of a glass 
rod, and pour off the surplus into another bottle for 
filtering for further use. When dry, print the block 
under a reversed negative to just the depth you require, 
as there is hardly any loss in the finishing. When 
printed, hold the block face down in a dish of strong 
salt and water for three minutes. This will cause the 
print to fade a little. Wash under a spray of water, 
and fix in a saturated. solution of hypo. by holding the 
block face down on the bath for about five minutes ; 
this will bring back all detail ; finally wash for about 
ten minutes, stand on end to dry ;  the block is then 
ready to be engraved. The picture may be toned, but 
this is not necessary. In order to make the reversed 
negative it is only needful to take the photograph 
through the film, care being taken to have the glass 
quite clean. Another method would be-strip and 
turn the film by means of a solution of hydrofluoric 
acid. In case you make a negative through the film, 
remember to turn the focusing glass round. I have 
mentioned these two ways as calling for no out of the 
way apparatus ; the mirror or prism can, of course, be 
used if preferred.-R. K. F. 

good brilliant white. I send a bit of black paper 
written upon with ink made as described.-R. K. F. 

The following is an excellent formula : 
Chinese white. . .  . . . . . . . . . . . . . . . . .  1 011nce. 
Isinglass . . . . . . . . . . . . . . . . . . . . . . .  ; 2 d rachms. 
AlcohoL . . . . . . . . . . . . . . . . . .  " . . . . . . . .  1 ' 
Water . . . . . . . . . . . . . . . . . . . . . . . . . . .  q. s. 

Soak the isinglass in a little water until soft, then heat 
on a water bath until dissolved. When thoroughly 
dissolved mix into a paste with the Chinese white, well 
stirring it around with . a piece of stick. When well 
mixed, add water in small quantities, well stirring at 
each addition, and trying it with a clean steel pen un­
til it writes satisfactorily, then add the_alcohol ; or use : 

Sulphate of baryta . . . . .  . . . . . . . . . .  1 ounce. 
Isinglass . . . . . . . . . . .  . . . . . . .  . . . . . .  2 drachms. 
Water . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  q. s. 

Mix as above. The worst of all white inks is that they 
rub off when touched. This can only be prevented by 
giving the writing a protective coating of varnish. 
The best to use for the purpose is that known as 
" water varnish ;" it can be bought at most photo. 
dealers or made by boiling : 

Shellac . . . . . . . . . . . . . . . . . . . . . . . . .  16 ounces. 
Borax . . . . .. . . . . . . . . . . . . . . . . . . . .  3 " 
Water . . . . . . . . . . . . . . . . . . . . . . . . .  3 pints. 

together until dissolved. When thoroughly dissolved 
may be thinned with water if too thick.-WIDE ANGLE. 
-Photography. 

• • • • • 

Another Method.-First make a negative from your 
drawing, and from this make a transparency upon a 
Thomas's transparency plate of the required size. 
When dry, you may strip the film and transfer to 
wood. The best method is that proposed by Mr. W. 
T. Wilkinson, and is as follows : Thoroughly clean the 

Great Power and Light Weight. 
back and edges of your plate, level it, and coat the film 

Campeachy logwood, if coarse cut, takes longer to 
boil, but is purer and the sap is more thoroughly ex­
tracted. Sappy wood creates a resin on the surface of 
the skin, which is difficult to eradicate. Best quality 
is on sale at 20. per pound. 

SIde with thick, plain collodion, allow to set for one Speaking at the annual meeting of the Aeronautical 
hour, place in cold water until the film no longer Society, a few days ago, Mr. Hiram Maxim vouchsafed 
appears greasy when lifted, then immerse (in an ebonite some particulars with regard to the motor which he has 
dish) in dilute hydrofluoric acid (1 of acid to 20 of designed to actuate his flying machine, that afford some 
water), and allow to remain until the 'corners of the clew to the care and thought he has devoted to the 
film can be lifted away from the glass. Do not hurry problem, and which indicate that he has in one direc­
it, wash under tap for a few seconds, put the plate into tion at least made a great advance on the efforts of pre­
clean water (film up), and detach from plate, leaving vious workers in this field. The steam engine which he 
film floating upon water. Coat your wood face with is employing is so highly developed and carefully de­
gelatine solution (gelatine, one ounce ; water, twenty signed that he assured his audience he could obtain a 
ounces ; chrome alum, five grains ; and filtered), let it brake horse power for each 10 pounds of weight of en­
dry and slide it under film, adjust.in position and lift gine, boiler, and condenser. This, as Sir .Tames Doug­
from wa1ier, cover the film with tracing cloth and las remarked, is a remarkable attainment, and means 
squeegee down. When dry it is ready for use. It will nothing more .nor less than the equivalent to the 
dry quickly after immersion in methylated spirit. strength of a full-grown man being exerted by a piece 

Another.-For photographing on wood, Wilkinson of mechanism weighing but 1% pounds at most. 
recommends the following : Make a solution of chloride 
of ammonium 10 grains in 1 ounce of water, to this 
add the white of one egg and stir well, then add suf­
ficient zinc white to make a thickish paste. Take the 
wood block and free it from grease by rubbing with a 
soft rag dipped in spirits of wine, and apply the paste 
in as thin a layer as possible, rubbing with the ball of 

• • • • • 
IN a memoir to the Academie des Sciences, M. Blond­

lot has given the results of his researches on the . velo­
city of propagation of electrical waves. Using Hertz's 
method, he has obtained waves varying from 8 '94 
meters in length to 35 '36 meters ; twelve different wave 
lengths in all being experimented with. The results 
are very concordant, giving a mean velocity of propa­
gation of 297,690 kilometers per second, which is prac­
tically the same as the velocity of light, and the ratio 
of the electro-ma.gnetic and electro-static units. 

Bichromate of potash is powerful in its effect, and 
alone would burn and destroy the fiber of leather and 
rot it ; fine hyposulphite of soda neutralizes its strength 
and keeps the whole cool. It is from the bichromate 
of potash that the chrome tannage derives its name. 
It is in the form of large four-sided prisms, orange red 
in hue, devoid of odor, and to the tongue imparts a 
bitter, disagreeable taste. The bichromate, while 

the hand, and stand it on end to dry. Dip the pre­
pared surface in a 60 grain nitrate of silver solution for 
two minutes, and blot off lightly with filter paper. It 
is as well to coa.t the edges of the block with tallow, to 
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RECENTLY PATENTED INVENTIONS • . 

Engineering. 

ROTARY ENGINE.-George H. Graham, 
Ridgeland, Ill. This engine is designed to be simple 
and d urable in construction while being very efi'ectlve 
in operation and utilizing the motive power to the 
fullest advantage. The invention provides principally 
a spring-pressed valve within a casing in which a 
friction roller is joumaled and from which a valve stem 
extends, a lever being pivoted on the stem and springs 
pressing altainst the lever, there being a Inbricant-re­
ceiving space in the rear of the roller. Three of these 
valves. arranged radially and sliding in snitable bear­
in�s in the rim of the cy linder, are locatell on the peri­
pheral snrface of the piston, between the vanishmg 
points of curved tIanges arranged near the ends of a 
radiall y  extending head of the piston, cl ose to the inner 
sides of the cylinder. 

BOILER FEEDER. - Heinrich Rauser, 
Charles Wieber, and Alexis Sokoloff, Moscow, Rnssia. 
In combination with the boiler and feed pump is an 
ejector connected with the boiler and in commnnication 
with the valve chamber of the pnmp, a tIoat arran�ed 
in the boiler controll ing a valve connectmg the ejector 
with the boiler. The invention also comprises other 
novel features, the improved boiler feeder being com­
pletely automatic in operation, preventing a dangerons 
filling of the boiler and also givin/!: a signal in case the 
water should sink to a dangerolls level, while the con­
struction is of a simple and durable character. 

AERIAL TRAMWAY. - Emilio Prunetti 
and Giambattista Avignone, Sierra City, Cal. This i n­
vention relates to suspension tramways operated by Itra­
vity, to transport loads in receptacles from an elevated 
to a lower plane in a speedy and safe manner, as in the 
conveying of ore from mountain deposits to reducing 
plants. Combined with an endless cable are two up­
right frames on which are mounted two horizontal 
grooved pulleys, with a brake mechanism, while in con­
nection therewith are two wire rope tramways, and 
windlass supports therefor, cars being mounted on the 
tramways and opposi!f'ly connected to the endless 
cable. 

DREDGE.-JOhn H. Kuoni, Marysville, 
Kansas. Thi s invention provides an improvement in 
what are kuown as ..  clam shell dredges, " simplifying 
their construction and makiu/!: them more easy to 
operate, thc dredge being more particularly adapted 
for cleaning wells and similar purposes. It consists of 

_ a bottomless receptacle to the opposite sides of which 
are hinlted shovels, while to opposite ends is secured an 
arched baH having a central loop or apertnre through 
which passes a rod, chains connecting the shovels and 
tbe rod, and a locking bar pi voted to one of the shovels 
being connected with the rod by intermediate devices. 

GRAVEL SCREENING MACHINE. -
Franklin T. Gilbert, Walla Walla, Washington . A 
conttnuous treatment of gravel is provided for by this 
machine, whereby a n.nmber of separations _ of the 
coarser from the tIner grades will take place. The ma­
chine has a eeries of rotary screens of different mesh, 
the coarsest receiving water and gravel direct from the 
tIume or hopper, which serves to throw aside the 
coarsest gravel bnt aUows to pass the water and tIner 
grade of gravel, which is led to the next finer screen, 
where the same operation is repeated and so on with 
the remaining screens, the waste water being ntilized 
to drive the screen_operatmg shafts. According to an­
otber patent granted the same inventor, the machine 
comprises a main frame formed with a series of bins, 
over which receiving troughs are monnted step by step, 
each trough having a closed receiving and an open dis­
charge end, the discharge end of one trough being over 
the receiving end of the next sncceeding one, while a 
series of screens of different mesh is interposed be­
tween the meeting ends of the several troughs, to snc· 
cessively separate the larger particles from the water and 
detIect them to their respective receiving bins. In 
operation the screens are constantly shaken or agitated 
by a reciprocating bar. 

Hallway Appliances. 

Am BRAKE. - Ray G. Coates, Punta 
Arenas, Costa Rica. In this brake the cut-ofi' and ex­
haust of the brake cylinder pressnre is controUed by 
the action of the brake cy linder pressnre and the train 
pipe pressnre on the one hand and the auxiliary reser­
voir pressure on the other hand, each acting on a suit­
able tIexible diaphragm. A governing or a triple valve 
is provided with 1m anxiliary diaphragm, subject to the 
pressure in the brake cylinder, to assist the pressure of 
the train pipe acting upon the principal diaphragm of 
the ordinary valve in controlJlng the snpply and dis­
charge of the cylinder, for the purpose of maintaining 
in the cylinder any desirable pressnre. Another inven­
tion, for which also a patent bas been granted the same 
inventor, relates to antomatic air brakes in which the 
brakes are set by a rednction of the pressure in the 
train pipe. This illvention provides an improved 
triple valve by which the brake cylinder may be sup­
plied with air at the fuU auxil iarr reservoir pressure or 
any part of that pressure, any loss due to leakage when 
the brakes are set being restored from the auxiliary 
reservoir pressure, the valve being used in connection 
with a reservoir of such size that the pressure in it 
does not noticeably fall by the loss of one charge of air 
to the brake cylinder. The triple valve has an auxiliary 
/!:overning piston connected to and moving the main 
governing piston of the valve, the cylinder of the 
auxiliary piston being connected by proper ports with 
the brake cylinder, 

CAR COUPLING. - William P. Clark, 
Elberton, Ga. This improvement is desigr.ed to afford 
an extremely simple and efficient device, easily secured 
to a car, and enabling the cars to be antomatically 
coupled, which may be operated without danger, and 
can be readily converted into an old fashioned conpllng 
if necessary. It consists of a hoUow drawhead in which 
is pivoted a protrnding latch with beveled head and a 
side recess, a locking piI: with an incl ined sboulder on 
one side being held to move vertically through the 
drawhead, while an adjacently mounted crank rod has 
a crank connection with the locking pin. The coup.. 

J ,itutift, �mtri,au. 
ling is practically a double one, and should one of the 
latches be broken by a strain. the other one would hold 
to prevent the separation of the cars. 

RAILROAD SWITCH.-Clifford E. Now­
l in, Battle Creek, MICh. This switch is designed to be 
conveniently operated from an engine or car to facili­
tate the switching of trains and allow them to make a 
Siding quickly and with perfect safety. The switch 
rails are supported by a movable switch plate to which 
are secured cables extending parallel with the track 
and extending over guide pulleys and sprocket wheels, 
above which are mounted spring-pressed castings, con­
nected with the sprocket wheels by a pitman and crank. 
Side rails arranged parallel with the track are pivoted 
to the castings, and mellns are provided for depressIDg 
the side rails from the train, the mechanism consis tin� 
of a sleeve on the locomotive in which is held a spring­
pressed shaft carryin� a contact wheel, tbere beinl' a 
cushion for the shaft and a screw mecbanism for ad­
jnstlng it. 

lJIechanieal App liances. 

FLAX HACKLING MACHINE. - John 
Erskine, Wolfhill Mi11. Ligoniel, near Belfast, Ireland. 
This invention consIsts principally of a nipping device 
for ending the tIax or fiber, a tInishing hackle operating 
on the fiber in conjnnction with the nipping device. 
The tIber holder has a vertical sliding motion, and 
gripping' or clamping plates open and close on the as­
cending and descending of the holder, clamping the 
fiber held by it, the nipping devipe below the clamping 
plates consisting of two revoluble rollers adapted to 
pass the projecting tIber for ending it. Combs operate 
to comb the tIber when the holder ascends. brushes 
operating in conjunction with the combs, while tow 
catchers arranged below the combs remove the tow or 
combings. 

WOOL CARDING MACHINE. - David 
Lamson, Elmira, N. Y. In this machine the parlll are 
arranged around the main cylinder in a manner designed 
to rapidly and nicely straighten the tIbers wlthont lillY 
unnecessary work, and so that each part will give a 
forward motion to the stock operated npon. delivering 
it  in good condition, with a material saving of labor. to 
the doffer. A licker-in Is pJaced in advance of the 
main cylinder and a dofi'er is placed behind it, a 
tumbler and fancy being disposed one -above the othe" 
between the licker-in and the main cylinder, a worker 
arranged between the tumbler, fancy and main cylinder, 
and a series of workers and strippers arranged around 
the upper part of the main cylinder. the workers being 
placed 10 advance of the strippers. 

PUNCHING MACHINE. - R o b  e r t H. 
Ireland, New York City. A punch espeCIally adapted 
for punching plate iron, beams, channels, and other 
structural shapes is provided by this invention. The 
machine can be controlled to carry the pnnch to en­
/!:age with the article or to reciprocate above without 
engaging with it, 88 the operator may desire. The 
frame has upper and lower Itirders separated by trans­
verse blocks, the lower girders carr:ying a table and 
there being a stationary casing in which is journaled a 
crank shaft between the npper girders, a blo�k in the 
casing having vertical movement and having an o�n­
Ing thronp"h which the crank arm of the crank shaft 
passes. The blocks are adapted to receive a punch, a 
frame sliding vertically in the opening of the block, 
while a block sliding laterally In the frame has a 
pivotal connection with the crank arm of the crank 
shaft. The machine is designed to accomplish the 
operation of pnnching as rapidly as the pull rod can -be_ 
drawn ontward. 

SAWMILL ATTACHMENT. - Thomas J. 
Williams and Tiberi. S. Murray, Ironton, Ohio. This 
attachment is designed to be conveniently applied to 
any kind of a circnlar, band, or veneer sawmill ,  to 
enable the mill to rapidly and accurately saw beveled 
lumber, as weather boards, shingles. etc. On the front 
face of a frame adapted to be connected to the sawmill 
carriage is a rock shaft on which a series of sawmill 
dogs are monnted to rock with the shaft, the dogs 
having adjnstable teeth projecting beyond their front 
faces to grasp the timber to be sawed, while the frame 
Is provided with means for rockin� the shaft and its 
serIes of dogs. The thickness of the beveled strips is 
regulated by adjusting the sawmill head blocks in the 
nsual way, and different adjusting shafts may be use:l 
with tbe attachment to regulate the bevel of the strips. 

HAMMER.-Arthur Chambers, Williams 
Bridge, N. Y. The head of this hammer has a side 
opening extending through to the eye and having 
beveled walls, and an elastic or slie:htly elastic ping 
of rubber or leather or similar material is tItted in this 
opening. the inner face of the ping being beveled, and 
the bandle securing the ping in posItion. This forms a 
hammer havin� a side striking face with some elasti_ 
city, and combines in a measnre a mallet and a hammer 
wi thout diminishing in the least the adaptation of the 
hammer for its usual work. 

lJIlseellaneous. 

OXIDES OF METALS MANUFACTURE.­
William H. Birge, Franklin, Pa. This invention pro­
vides an improved apparatns for manufacturing oxides 
from readily oxidizable metals at a low coot. A nozzle 
comprisine: a disk extending into a spray ing recess has 
a central aperture for the passage of molten metal to 
the top of the disk, a hot air blast connection leading 
to the recess nnder the disk. As the apparatus is ar­
ranged, an air compressor is not required for forcing 
the necessary amount of air into tbe oxidIzing chamber, 
only such force of hot air blast being reqUIred as is 
neces.ary to spray the molten metal on top of the disk 
and force the sprayed metal np Into the OXidizing 
chamber. 

RIFLE SIGHT. - Robert W. Parker, 
Camp Huachuca, Arizona Ter. This device has a hase 
adapted for attachment to a barrel and a supplemental 
base moving transversely on the main base, a vertically 
swinging sigbt leaf provided with a projection extend­
ing at right angles therefrom and having a - peep - nole 
for lIill wheD the lIIaf il Iwnnll dOWD. The b_ baa II 

vertical portion at its rear, �n the front edge of which 
is a series of gange marks to serve as a wind gauge, lind 
indicate the degree to which thlf supplemental base 
should be moved to one side or the other; The sight is 
designed to be easily brought to any desired adjustment 
to enable the ritIe to be quickly and accurately aimed. 

CAPODASTRO. - Henry D a h l m a n, 
Cambridge, Minn., and Theodor Blomgren, Stanch­
tIeld, Minn. This invention consists of a cushioned plate 
adapted to extend across the strings on the neck of the 
lOstrument, a yoke pivotally connect.ed with the plate, 
a clamping arm pivoted ou the yoke and adapted to en­
gage with its free end the under side of the neck, and a 
hand lever to press the arm into contact with the neck 
of the instrument. The device can be quickly and con­
veniently placed and locked in position. and is  designed 
to uniformly hold, qnickly tighten, and shorten the 
vibrations of the several strinlts on the neck of the in­
strument whenever it is desired to raIse the tone to a 
higher key. 

WATCH IMPROVEMENT. - Roswell E. 
Moreland, Trenton, N. J. This invention provides a 
stem winding and setting mechanism in which the 
winding pinion is capable of both a rotary and end 
movement, remaining in gear with the Crown wheel in 
any position. Means are also provided whereby the 
winding stem or arbor may be expeditiously and con­
veniently attached to the winding pinion, the entire 
mechanism being so constructed that the pmdent set­
ting is operated independent of any attachment in the 
case, and can be attached to any ordinary winding stem 
or arbor, such as commonly nsed in stem-winding 
watches. 

SHEARs.-Anton Prohaska, - Hoboken, 
N. J. The cutting blades of these shears are preferably 
made of sheet steel. by stampin� or otherwise, while the 
handles are preferably of cast metal, A spring plate, 
held in position by a screw screwing into a pivot inte­
gral with one of the members, presses the cutting edge 
of one blade on the cutting edge of the other, so that a 
fine cut can be made at all times, and the cutting edges 
are self-grinding. 

Row BOAT FOOT REST.-John J. Sher­
man, Traverse City, Mich. This device consIst. of a 
centrlll stat.ionary Inverted T shaped rail secured longi­
tudinally in the bottom of the boat, and a sliding trans­
verse foot board adj ustable on or alonlt the npright web 
of the rail, the whole fonninlt a center slide adjustable 
foot rest or brace. By the snpport of the foot board 
upon the central rail in the bottom of the boat, the pres· 
sure of the feet is more directly conveyed to the center 
or keel 1ine of the J,oat instead of to either side. making 
the steering easier, while the central fixed rail forms 
hallast in the bottom of the boat. 

GATE HINGE.-Gabriel Rohrbach, Del 
Rio, Texas. The improvements shown in this inven­
tion may be applied to any swinging gate, but they are 
specitIcally adapted for nse in connection with gates for 
yard and park inclosures, the hinges being adapted to 
hold the gate in open position. The hinge consists of 
two brackets baving overlapping leaves and having a 
pintle connection, the leaf of the bracket attached to 
the �ate baving inwardly inclined slide tIange., in com­
bination with two spring hooks adapted for attachment. 
to the gate post and - to engage the tIanges. The gate 
wilen hung normally rests in closed adjustment, owing 
to the relative inclination of the hearings or leaves on 
the hinges, but when the gate is opened in either direc­
tion it is slightly elevated, and will close with a slight 
impetus. 

DOOR SECURER.-Columbus F. Card­
well, Bridal Veil, Oregon. This deVICe consists of a 
plate formed at one end wit-h a toothed angnlar arm 
adapted to engage the door jamb, bearings being formed 
on one side of the plate in which slides a bar having 
an angular arm extending from its inner end and hav­
ing notches in Its outer end to engage the outer bearing, 
a brace being pivoted to the plate on the opposite side 
from the bar, and the brace having points to engage the 
door jamb or casing. This fastener is designed for 
ready and temporary attachment to any - door for se­
curely locking it, and may be folded np for conve­
niently carryin� it. 

CASTER.-Caughey S. Fleming, Shelby­
ville, Ind. This invention relates to two-wheeled 
casters for furniture, trucks. etc., providing therefor 
a caster capable of tilting in its snpport, thereby 
enabling it to more readily ride over obstruCl ions. 
The spindle or support has a borizontaJly ranging 
member on which is a loose sleeve, the axle of the 
wheels passin/!: through the sleeve and spindle, while 
the axle has illl bearmg in the sleeve and is capable of 
tilting with it Independently of the supporting "pindle. 

HARNESS.-William H. Violett, Grand 
Junction, Col. By this invention a snap connection Is 
provided at one end with a hook to engage the neck 
yoke ring and at its other end with 8 loop and a 
hook adjacent thereto, there being a double sprin� 
tongue for closing the hooks, and one of the hold backs 
being secured in tbe loop and the other in the adjacent 
hook. By this improvement the wear on the holdback 
strap resnlting from its sliding back and forth in the 
yoke ring is avoided, and the connection with the yoke 
may be easily and qnickl1 made. 

S L I N G  C I N_C H.-Denis O'Sullivan, 
Spokane Falls, Washington. This is a device for se­
curely fastening packs npon the pack horses, mules, 
and burros used in mountainons countries, and permits 
the pack to be quickly and securely attached and as 
easily removed when desired. It is composed of a 
strap havine: at one end a metal fastening conSisting of 
a hook having a lateral ontlet, with an anti-friction 
roller in the bend of the hook, a cramping pawl closing 
the outlet and having at its other end a plate or at­
tachment provided with an offsetting eye. 

ANIMAL SHEARS.-Charles and Harry 
Burgon, Malin Bridge, near Sheffield, 

-
England. This 

invention relates to "improvements in instrnments for 
shearIng or clipping sheep or other animals, having for 

Its object to enable the crosshead or forked end of the 

vibratine: lever, by which the reciprocating motion is 

impart�d to the npper cutters, to adj ust itself freely 
W thll piline gf the ClltUDIJ lurf&CIII of tbe 19w1lr QIlUen, 
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upon which the npper cntters work. An improved 
means Is also provided of applying pressure to the 
npper cutters, to maintain a constant steady pressure 
suffiCient to Insure efficient cutting action without re­
quirin� great nicety or care In making the adjust­
ment. 

PNEUMATIC TIRE.-William R. Foster, 
Bermondsey, England. A til bow tire with closed end. 
wrapped around the wheel rim, the ends tapered to lap 
over each other and make a scarf joint, is combined 
with a jacket or cover in the fonft of a complete annulus 
of nearly tubular cross section., bnt with a slot ex­
tending around its inner circumference, the jacket 
being adapted to envelop the tire and its edges, and 
being detachably secured at intervals to the back of 
the wheel rim. With -this improvement the tire may 
be readily removed and replaced by another in case of 
injury withont entirely removing the cover of the tire 
from the wheel, and without dismounting the wheel 
from the machine. 

TEMPORARY BINDER.-A d o l p h  A. 
Hunziker, St. Louis, Mo. This is designed to be a sim­
ple and effiCIent binder for temporarily binding maga­
zines, loose pamphlets, blank books, etc. To the back 
su pport to which the covers are attached at one end 
are tIxed hooks adapted to be entered

' 
between th; 

leaves of the pamphlet as tbe latter is placed in the 
binder, a spring-held donble hook, sl iding in gu ides. 
being at the same time drawn out from the othe r end of 
the back snpport, the pointed ends of the double hook 
when released entering between the leaves of the pam· 
phlet at the other end. 

ROLL PAPER HOLDER AND CUTTER.­
George M. D. Manaban, New York City. This is an up­
right device in which upright cntter frames with attach .• 
ed knives are arranged down both sides of the roll, the 
frames being hinged to a yoke or frame, while cords and 
weight! operate to keep the knives np against the roll and 
follow it up as draught is made on it. The apparatus, 
instead of being carried by a main frame, and standing 
by itself away from the wall or i n  the middle of the 
tIoor, may be set np against the wall as an attachment 
to save room. 

KNITTING AND FORMING H OSE.-Fred­
erick W. Simons. Philadelphia, Pa. This i nvention 
provides an improved method whereby the sock or 
stocking has its heel, foot, and toe knit continuously 
on a circular knitting machine without removal, trans­
fer, or addition of any fabric knit on any other ma­
chine, the heel being knit continuonsly with the foot, 
and afterward cut. readjusted, and looped together. 
Any ordinary circular seamless knitting machine suffices 
in carrying out the invention. 

GAME BOARD.-Edgar L. Williams, 
Rocbelle, Ill. This board consists of a case having pins 
of uniform size Itronped In opposite ends and project­
ing vertically from the bottom, a taller pin being ar' 
ranged between the groups of pins, and slIding lids 
held in the upper portion of the case, in connection 
with a series of rings to be thrown upon the pins. The 
game to be played on the board is designed to afford 
amnsement to persons of all ages, there being enough 
elements ot chance about it to make It interesting and 
exciting. 

NOTE.-Copies of any of the above patents will be 
furnished by Munn & Co., for 25 cents each. Pl ease 
send name of the patentee. title of invention and date 
of this paper. 

NEW BOOKS AND PUBLICATIONS. 

GEOLOGICAL SKETCHES AT HOME AND 
ABROAD. By Archibald Geikie, LL. 
D., F. R. S. With illustrations. New 
York : Macmillan & Co. 1892. Pp. 
X, 332. (No index.) 

The delightful story of what Professor Geikle con­
siders the turning point in his life, his tIrst geological 
excnrsion when a mere schoolboy, opens the present at­
tractive work. We then travel with the distinguished 
author over Scotland, England, France, Sweden, and 
America, with most frnitful results. The subject is 
presented from the more popnlar side, and gives a 
grapbic aspect of the world's history a. pictured in the 
mind ot a leading geologist. The work is largely a 
reprint of scattered essays. and will be a welcome 
addition to the general as well as scientific library. 

HEROES OF THE TELEGRAPH. By J. 
Munro. London : The Religious 
Tract Sociei;y. Fleming H. Revell 
Co. , New York and Chicago, sole 
agents. Pp. 288. Price $1.40. (No 
index.) 

The lives of Wheatstone, Morse, Sir William Thom­
son and other notabilities In the electric world, past and 
present, are treated seriatim in this work, with many 
portraits of the subjects of the memoirs. It is a grace­
ful tribnte to the practical world's workers in electric 
science, to those who have shown how clmely inter­
connected theory and practice may be. 

DEAFNESS AND DISCHARGE FROM THE 
EAR. By Sanluel Sexton, M;D.,  as­
sisted by Alexander Duane, M.D. 
New York : J. H. Vail & Co. 1891. 
Pp. 89. 

The treatment 01 the ear for illl troubles by the more 
radical methods of treatment, based upon modern surgi­
cal methods, Is advocated by the two authors of this 
short manual. Dr. Sexton appears as a strong advo­
cate of theee methods, and a number of cases success­
fully treated are detailed. 

METHODS OF GAS ANALYSIS. By Dr. 
Walter Hempel. Translated from 
the second German edition by L: M. 
Dennis. London and New York : 
Macmillan & Co. 1892. Pp. xv, 384. 
Price $1.90. 

Dr. Hempel's methods of gas analysis have won for 
him a place comparable with that of Professor Robert 
Bunsen. The introduction ot his absorption - plllCtte 
really marked a new step in the d ifficult  work ot ac 
curllw!;v I\nal.vaiDlJ comlDll�QI .. 1 �8IIel, The prelint mllD-
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ual, with i t.  very nu merous and elegant iIlnstrations· 
tables and general data. is about the most important ad· 
dition to the literatnre of the subject since Bnnsen's 
work was published. The earlier book marked the 
creation of an exceedingly accurate standard analysis 
that has never been displaced and has hardly been im· 
proved in the mauy year. since it was published. The 
present book describes the far quicker and almost as 
accurate methods first introduced by Dr. Hempel. The 
work in every way is a worthy presentation to the Eng­
lish.speaking gas enrineers and chemists of Hempel's 
cla�Bic researches .. 

DIE PRAXIS DER MOMENT-PHOTOGRA­
PHIE AUF DEM GEBIETE KUNSTLERI­
SCHER UND WISSENSCHAFTLICHER 
THAETIGKEIT. By L. David and 
Charles Scolik. 12 plates. 449 illus­
trations. Pp. 459, text. Wilhelm 
Knapp, publisher, Halle a. d. Saale, 
Germany. 1892. 

This publication, printed in German, treats in a very 
comprehensive manner on the practical workings of in­
stantaneous photography and the results obtained 
thereby relative to artistic and scientific research. The 
volume is divided into sixteen chapters, which give a 
complete descriptIOn of the present state of the art, and 
with the help of 16 plates- reproductions from original 
photographs-fully illustrate the results obtained by 
the beRt apparatus and methods in use. The various 
apparatus and the practical arrangements necessary 
for producing good work are amply iIInst.rated and de­
scribed in an excel l�nt manner and testify to the 
authors ' thorough knowled!!e of the subject under con­
.ideration. The chapter. treat on the results ohtained 
by instantaneous photography, cameras, objectives, 
!Shutters, methods for measnring exposures. means for 
obtaining correct exposures, finderfl, illumination of ob­
jects, production of negatives, methods for obtaining 
series ' pictures. the stroboscopes or instantaneous 
figures, instantaneous picture� of various kinds, in­
cluding projectiles, sound waves, balloon photography, 
lil'(hiing, etc., detective cameras, .tereoscopic appara· 
tus. and selection of detective or hand camera •. 
THIRTEENTH ANNUAL REPORT OF THE 

BUREAU OF STATISTICS o�' LABOR 
AND ,INDUSTRIES OF NEW JERSEY. 
For the year ending October 1, 1890. 
Trenton, N. J. : The Trenton Elec­
tric Printing Company. 1891. Pp. 
xvi, 474. 
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J. S. & G. F. Simpson, 26 to 36 Rodney St., Brooklyn, N. Y. 

Competent persons who desire agencies for a new 
popular book. of ready sale, with handsome profit, may 
apply to Muon & Co., Scientillc American oll\ce, 361 
Broadway, New York. 

urSend for new and complete catalogue of ScientifiC 
and other Books for sale by Munn & Co .. 361 Broadway, 
New York. Free on application. 
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I bonate. Above it  a corked bottle of sulphuric acid IS  
supported. A short hose with stop cock and nozzle 
connects with the liquid. To nse it a handle is turned, 
breaking the acid bottle. The acid falls into the solution 
and sets free enough carbon dioxide to generate high 
pressare in the vessel, which is tightly closed. On 
turning the stop cock a jet of water is  expelled which is 
a little more efficacious than ordinary water on account 
of the sodium sulphate dissolved in it and the carbon 
dioxide carried with It. 2. Do chemists in general be­
lieve Ihat there is but one element ? A. It is hard to 
say. William Crookes, of England, is one of the promi­
nent believers in the original element or •• protyle." 

(4019) E. R. E. asks : Can you explain 
the phenomenon of a wagon or carriage wheel turn­
ing backward when it passes over an icy or slippery 
place? I have witnessed it many times, and to-aay. as 
a heaVily loaded coal wagon passed along, one of the 
rear wheels, as it touched a slippery place, several times 
reversed about. one.eighth of a circle. I can easily ijIle 
how it might stop when the friction of the tire Oil 'lie 
ice or soft clay was less than that of the huh on the 1\l111. 
but why should it rotate backward! A. 'i'he only ex� 
planation we can make is to suggeEt tbat the wheel was 
not round or a perfect ci rcle or that the axle was not 
central, when in very slippery places it would slip for­
ward or back upon its shortest radius. 

(4020) F. H. R. asks : What amount · of 
electric current would be requ ired for heating 100 feet 
of No. 30 German silver wire up to 2120 Fah. ?  A. 0'43 
ampere, reqniring a dillerence of potent ial of 511 volts 
for its maintenance. These figures are necessarily only 
approximate. 

(4021) J. S. H. asks for the method of 
finding the mantissoo of logarithms. Most mathemati­
cal works on the subject of logat:itlIms state tbe UBe of 
tables of logarithms, but not tbe construction. A. Tbc 
original calculations of Briggs and his col laborators 
are still at the basis of our tables. The calculations 
are very laborious and cannot be explained within our 
limits. In the Encyclopoodia Britannica, 11th edition, Vol • 
I., page 777, YOIl wi l l find the explanation desi ced. 

(4022) C. H. M. aSKs : 1. Has there ever 
been any theory advanced in respect to the significance 
of Bode's law for planetary distances ? A. Bode's law 

HINTS TO CORRESPONDENTS. is only an approximate relation, and breaks down in 
Names and A ddre •• mnst accompany al l letters. the case of Neptune, It is regarded as a mere coinci­

or no attention will be paid thereto. This is for our· dence, there being no reasonable explanatiou of Its nu-

Re���;:���n f.:'d
f�o.:;!�r 

.&�i�\�csat
��U;'nswers should merical relation to the distances of tbe planets . 2. 

give date of paper and page or numb.er of question. What is the explanation of the fact that whirlwi nds are 
I nquiries not answered in reasonable time should in their direction of gyration contrary to watch hands 

be repeated; correspondents will bear in mind that in the northern hemisphere and in direction of watch some answers require not a litt le research, and, 
tbough we endeavor to reply to all either by letter bands i n  the southern hemisphere ! Is i t  attr i butable to 
or in this department. each must take his tnrn. magnetic induences ? A. The equator is the central line 

SpeCial Wrlttcn loCormatlon on matters of d ' -d' th I t' d ' . 
f th . d d h' I personal rather tban general interest cllnnot be IVI 109 e re a lve IrectlOns 0 e wm s an W IF -

expected without remuneration. winds in the northern and sonthern hemispheres. The 
Scientific Am .. rica.. Suppl ...... nt. referred motion of the earth is the cause of the gelleral citcula-

to may be had at the office. Price 10 cents each. tion of the winds. Hence the . northern aDd southern Book. referred to promptly snpplied on receipt of 
price. influence will be alike, as lll\LOtlated in the trade winds, 

Minerals sent for eDlllination should be distinctly which blow westerly and toward the equator in hoth 
marked or labeled. hemispheres. The same conditions that _produce the 

(4013) W. E. W. asks about crystallized whirling storn�s are alike both north and south of the 

boron its demand �nd price per gramme or ounce, If I eqttalor. Hence they must rotate in reverse or�er. 3. 
there is a concern that makes a specialty of mllnufllc- SlI�pose the eart� to be of homogeneo�s material and 

taring it, would it be enough in demand to take the of I ts pr�sent <limenslO�s and dens�ty, where the�1 
place of the diamond in some of its nses in the arts? A. would be ItS densest portion ? W�uld It be on a sphe .. • 
Boron hitherto has been only a chemical curiosity. If cal plane ta�en at 

.
one-fourth ItS diameter? Its den�lty 

produced in quantity it might have valne, but nothing would be nit at Its center; t�en Its dense�t p
.
ortlon 

could be safely predicated concerning its introduction. would fall somewhere between Its center and Its circum· 

It is said that it is harder than the ruby, or nearly equal ference. A. The densest part of the earth wo�ld be at 

t tbe d' d tbe center. from the pressure of the snrroundmg mass o ",moo . 
. under the influence of gravity, bnt the force of �ravity (4014) B. P. B. asks : Please Inform me wonld disappear at the center. •• Is it not true thl\t if 

if at any period of the year the s l l n  setting in Alaska there were mechanical motion enough' in the universe, 
will be rising in Maine. Also if the south pole i. .... gravity would be annihilated ? As centrifugal force 
cold as the north pole, and if a compns8 be taken below overcomes gravity, then gravity must be the result of 
the equator, will it still point north? . A. From the 10th insufficient centrifugal motion. If there were sufficient 
of Jnne to the 2d of July the sun shines on the most force-motion-to atomize and distribute all the mat­
northern parts of Alaska during the whole twenty·four 
hours of the day, and during this time shines on Alaska 
near the horizon when rising in Maine. We have no 

ter of the universe equally in space. gravity would be 
extinguished, would it not ? A. Gravity i s  a constitu­
ent of all matter and cannot be annihilated. It is the 

means of knowing the difference in temperature at the force of gravity that has brought the universe OUl of 
poles. The probability is that the south pole is the 
coldest. The needle points the same or has the same 
polarity north and south of the equator, bnt dips in op­
posite directions ; the north end dips in north latitudes, 
and the 80uth cnd in south lati tudes . 

(4015) B. A. C. writes : I have con­
structed a telegraph line "bont a mile in length, but I 
am nnable to tell how many hatte .. ies to use. There 
are only three stations on the line. Will you kindly 
give me information ? A. The rule is to make the re­
sistance of the battery equal to the resistance of the 
line inCluding that of instruments. 

(4016) A. D. D. asks : 1. What is the 
cause of tke detonation when a fuse burns out in the fuse 
box of an electriC car ? A. The fusion is so sudden as 
to amount practically to an explo.ion. The noise is 
produced hy the impact of the air, as in the explosion of 
a fulminate or of powder. 2. If the mechanism of the 
throttle valve in a locomotive should in any way get 
out of order. how could the engine be stopped at onc", 
if running at the rate of about 20 mile. an hour? Could 
the air brakes stop i t ?  A. The engine cou ld be re­
versed, or the reversing lever could be put in a central 
position, thus preventing the valves from acting and 
excludin!! steam from the cylinders. 

(4017) J. S. writes : I have been making 
a magnetic key similar to olle described in ..  Experi­
mental Science," Fig. 465, but cannot make it induce 

' any noticeable carrent in a detector snch as described 
on page 395. What points is it l ikely that I have over­
looked ? A. Possibly you expect too much from the 
key. Try it  in connection with a m .. gneto bell.  If 
yonr magnets are strong, and if you have nsed a suffi· 
cient length of fine wire, the key should operate. 2. How 
and by what means can tbis key be made to give a 
shock? Should the clrcurt oatside the key be of same 
resistance as the two bobbins, and should the terminals 
be counected to handles ? A. Connect the terminals 
of your coils with handles formed of metal tubes. 
Moisten your hands when you take the shock. 

(4018) W. Mc.P. asks : 1. What is the 
prmciple of the Babcock fire extinguisher ? A, The 
lal'2e vessel is charged with W!lter and sodium bicar· 

chaos. 
(4023) W. E. S. asks : 1. What is the 

difference hetween the electricity used for illuminating 
purposes and static electricity generated by friction and 

collected In a Leyden jar ? A. Static or, more properly, 
frictional electricity bas a very high E. M. F. with very 
small amperage. Whereas electricity generated by 
dynamos and batteries has E. M. F. varying from a 
few volts to several thousand, but always with more 
amperage than electricity produced I>y friction . 2. 

Is it galvanic or static el�trlcty used in executing Cli­
minals in the State of New York ? A. Gal vanic or cur· 
rent electricity . 

(4024) W. P. B. asks : Can you please 
give the value in cubic feet and in gallons of the statute 
inch of water of Coiorado and of California ?  Also 
same values for the miner's inch. A. We do not know 
of a " statute " inch of water. The name indicntes 

t hat it is  " State law. Au inch of water as described in 
deeds of water privtlege and approved under court prac· 
tice in various States is the quantity that will  flow 
through a 1 inch sqnare hole in a given thickne.s of 
plank under a given bead, 2 inches and IJ( inch heing 
the usual thickness. The uenal head iR  4 feet, but vari­
ous heads are specified. The miner's inch most used is 
a 1 inch square hole through a 2 inch plank, with its 
center tl;2 inches below the surface, and i s  equal t o  a 

delivery of 1'57 cubic feet per minute. or 11'';7 gal lons. 
The head varies somewhat among different water com· 
panies in California, 118 9 inches head , 7 inches head,611l 
inches head. all measIlred from the center of the open. 

ing. 
(4025) J. C: F. A. asks : If the ordi-

nary steam engine only produces in power about 30 to 
115 per cent of the energy of the coal, how is the loss of 
65 to 70 per cent d ivided between the boiler- and engine ? 
How much of the theoretical force of steam is lost in 
converting

' 
it into power through the ordinary high 

pressure engine ? A. In ordinary boilers from 20 to 25 
per cent of the fuel passes up the chimney. Of the 
balance, from 8 to 10 per cent is  utilized in ordinary 
hIgh pre@8ure engines. In condensing and compound 
engin ..... 11 to 12% of thetotal heat units may be realized . 
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(4026) ]j'. W. S .  asks : What amount of 

pure gold is required to be added to raise 100 dwt. of 
18 karat gold to 20 karat gold. Please give rule and ex­
ample. A. Your 100 dwt. of 18 carat �old contains 7., 
dwt. flne gold and 25 d wt. alloy. To bring this up to 
20 carat, you must add enough fine gold to make tbe pro: 
portion of one-fifth or five times the alloy, which is  
125 to 25, or add 50 pennyweights to your 100 of 18 
carat, or 50 per cent. 

(4027) G. L. H. asks : 1. How many 
cells of the Fuller hattery will be required to run the 
simple motor No. 641 ? A. It wi il reqUire about 20 cells. 
This battery however is not very well adapted to the 
motor referred to,.on account 8f the smal l zinc surface. 
2. How long will batteries mn steadily with one charg­
iug ?  A. Owing to tbe low resistance of the motor, 
the battery wonld probably run down in two or three 
days. 3. Could I make them in the form of the large 
plunge battery, using a n umber of wooden boxes 
painted with P. and B. battery compound ? A. Yes. 
4. What book will give me the different resistances of 
wirefi1 in copper, German silver, etc. ? A. Sloane'El 
" A rithmetic of Electricity,"  $1 by mail, contains this 
infoomation. 5. Where can I find the arithmetic of 
dynamos and motors, that is, the relative resistances of 
the armature and field, also the w inding of machines to 
conform to Circuits of different E. M. F. and amper· 
age ? A. In the above named book and III Hering's 
..  Dynamo.Electric Machinery," $2.50 by mail. 

(4028) Inquirer writes : I am interested 
in Mr. Wightman'. method of fixing the paste for the 
positive plates of storage batteries. Now, will he k ind ly 
Write agai n  and explain best method for tbe negative 
plates? 

(4029) W. J. A. asks : What is the ac­
cepted theory as to the origin of tbe sal t in tbe ocean 1 
And is It increasing or dimin ishing? A .  It is generally 
conceded that tbe saltness of the sea was at lirst partially 
derived from the combinat ion and precipitation of the 
vapors of its constituen ts during the earliest of the geo­
logical ages, and that the d isintegrated azoic rocks con· 
tinned to furnish the chlorine and sodium ill gradually 
iesseuing quantities, which during the prosent age is said 
to be scarcely perceptible by analysis. 

(4030) M. A. L. says : Would be pleased 
to have you state the composition of the strongest 
known castings. The tensile strength of same. Also, 
supposing a tubular steel shaft 211l inches diameter out· 
side by l4 inch thick by 2 feet long, resting in a suitable 
bearing, and a pulley 4 feet diameter attached to each 
eud, one pul ley made fast. What safe working Iolid 
could be suspended on the circumference of the other 
pulley ? What load would it take to break the shaft? 
The same in composition. The same with a sol id shaft 
1� inch diameter in steel and composition. A. Nickel 
steel is  claimed to be the strongest metal. Tensile 
strength about 100,000 l b. per sqnare inch. The steel 
hollow shaft will break with a load on the pulley from 
900 to 1,000 lb., according to quality of steel. A solid 
steel shaft I%: inch, about 3,500 lb. The composition 
sbaft, 2J.ii inches, l4 inch thick, about 150 lb., vHriable 
according to composition and hardnces. 

(4031) Reader, Selma, Ala., asks why the 
drift wood keeps in the center of a rising stream, and 
why it I[QeS to the banks when the stream begins to 
tall ! A., The high and steep banks at Selma retard 
the stream at its edge and cause a whirl tbat sets t he 
surface toward the center of the stream during high 
water. As the stream falls, the current becomes slower 
and more under the influence of the bottom, when the 
drift wood begi n. to spread toward the banks. 

(4032) G. L. F. asks : 1. B ow much 
pressure per square inch will  a boiler stand. of fol low. 
ing dimensions:  diam., 12 to 14 inches; thickness of 
shell, 1·8 to 3-16 inch ; about 3 feet long, with locomotive 
type fire box ?  Boiler well riveted. A. It is a very 
slim basis u pon which to judge of the pressure tllat 
your boiler will carry from the data tbat you give. 
The streHgth of the cylinder may be satisfactory, but 
the locomotive fire box IS an unknown quantity in all  
its details, and this is  the l ife of the boiler. If  the 
fire box is a8 strong in proportion as the cyl inder and 
properly stayed, it might be safe for 50 lb. worklllg 
pressure. 2. In firing hoilers with petroleum, wbich is  
best-a steam or ho t ai r  blast?  A. You shonld have an 
air hlast to start with ; after steam iR np, the stewn blast 
is  most convenient and proper. 3. Can the hand power 
dynamo illustrated in U .Experimenta1 8cience " be made 
to rnn one 16 candle power electric l i ght, by nsing power 

to run dynamo ? If so, what wire should he used on 
armature, etc. ? A. It will not. Two 6 candle power 
lamps connected in paral lel cau be run by it. 

t4033) C. E. T. says : Can you tell me 
the reason why the pipe leading to a steam gauge of 
boilers has tbe coil of pi pe ? Is there any advantage 
in it, or is it there for looks, or some other less import­
ant. reason P A. The coil is essential to preserve the 
mlerior of gauge spring from contact with the steam, 
which injures the gauge. .The coil gathers water hy 
coudensing the st.eam and makes a seal bet wee" the air 
in the �pring and the hot steam. 

(4034) J. McD. says : When the hot 
water faucet at sink is opened� a greut rattling noil!!e is 

produced in boiler, which is of copper, 40 gal •. , and 
continues until faucet is .but off a�ain, then producmg 
a sudden sharp click i n  boiler ; all  is  quiet nntil hot 
water faucet is used again, wben the above is repeated ; 
pipes to water back in range are aU run correctly and 
are not trapped. Hot and cold water pipes run dow" 
from sink, then nnder kitchen floor. 20 feet horizontally, 
then vertically 40 fcet to other fixtures, remaining 
separate all tbe wily and not joining at top. Can you 
suggest a remedy ?  A .  The noise i s  caused by the snd. 
den vibration of .team i n  the water back, caused by 
the reduced nressure in the water when tbe fancet i. 
opened. The steam rushes into the boiler through the 
Circulating pipe. where it  comes in contact with the 
cooler water, and sudden ly condenses with a hammer· 
ing noise. A larlter cold water iulet pi pe from the 
street, and an air chamber. wi l l  be a partial remedy; 
perhaps. the street pipe is partially closed, which is 
often the case where galvanized pipe is URed. This 
will cause the hammerin&r. 
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(4035) V. L. C. asks : 1. How to make ' wron� ? A. Your trouble is due to the use of cupric 

a perfect.\y smootll dead black varu i8h for hrass, etc. ? hydrate instead of oxide. Make the oxide by heating 
A. A good black for brass consists of tlliu seed lac thin copper plates to red heat in the air. and after cool· 
varnish (made by d issolving seed lac in alcohol) and iug beut off the oxide and reheat nntil it ill all oxidized. 
refined lamp hlack. Tbe varnish must be qnite thin to 1 2• At tbe railroad shovs I am employed at tbey have 
insure a dead b lack. and it shonld be strained after tbc a gas plant of the Pintsch system . for lighting t�e pas­

add ition of the lamp black, to remove a i l  l umps. 2' 1 senger coaches. The �as for use III the co.aches IS com­

How to make a transparen t dip varnish or lacquer for pressed to about 14 atmospheres. aud durlllg comvres 
siher pla'ed and gilt wOlk (on metals) ? A. Use a thin �ion there is a l iquid condensed from. it which the m�n 

shellac varn tsh made by dissolvin" white shellac in III attendance calls hydrocarbon, whICh has won qUIte 

alcoho\.
' � a r�pntation 8S a cnre for rheumatism. What is tbis 

red and tip the springs into the water. Dry and spread 
them on a wire sieve and dip in boil ing linseed oil for 2 or 3 seconds and again cool in water. Another way is 
to slightly polish the springs after hardening and lay 

them in a flat pan and heat uutil a fnll blne color comes 

Brake beam. J. lIl. Shook . . . . . . . . . . . . . . . . . . _ . . . . . • . . . . 468.W 

I�� �g��.
s
w.P��s:��e�il\f: . ������: : : : :  : : :  : :  : : :  =:� 

Bread and. pastry cabinet, E. Jack�on . ' . . . . . . . . . . . .  468,623 Breast strap attachment. B. Lukens . . . _ . . . . . . . . . . . . 468,669 
Brick. coloring. J. C. Anderson . . . . . . . . . . . _ . . . . . . . . . .  468,321 

Ig�� :�f��a�b.�eM��tl·Fi-eeBe·.·:::.·::::: : : : : : : : =:m 

I iqnid and what do you think of it as a cure for rheu­
(4036) J. B. says : Kindly answer through matism ? A. Tile residue is a hydrocarbon .of the ole­

SCI ENTIFIC A1\IERICAN what caUBe� clicking' in pipes 
when st.eam is turned on? Give scientific explanation 
and remedy. Why would not it be a good idea in order 

t.o increase the .peed of our fast boat,s. to have o i l  
forced out  a t  the b o w  and keel ? This would naturally 
r ise and envelop the hnll . formi ng a film of OJ I  for tbe 
hoat to ride on . thereby reducing the friction of the 
water. Give a scientillc explanatIOn of how electricity 
makes a motor revolve. Give snggestions  of some 
"un pIe way of heating water closets in this cold climate. 
A. The noise in the pipes is caused by water hammer . 
'rhe steam is rapidly condensed iu the cold pipe, and is 
thrown against tbe pipes. el bows or bend. by the 
velOCity of the steam through them. The water also 
accumulates in smal l masses, . which are dashed against 
each other ; this in a confined space like a pipe produces 
a hSlumering noist'. Your suggestion is good , but ex­
pellElive. Air has. been tfwd on a steamboat in New 
York Bay, but did not meet. expectation . A motor is 
drl ven by maintenance of ]loles in t he armature attracted 
or repelled by the field magnet poles. We suggest that 
you move the water c loset i nto the hoU!�e, or put up a 
t'ltove. 

fine or paraffine or some Similar series. We doubt its 

therapeutic value. 
(4044) T. H. B. H. says : We have a 20 

horse engine, 30 hOfl5e boiler, run two 60 ssw gins, jet 
and pump, and un ti l  rerently a friction pulley press. 
We have put in instead a "  d irect steam pres .... 30 inch 

cy l inder. In pressing the bale. we make four charges, 
i. e., put into the P",'88 a certain amonnt of cotton. 
H run up the pre!1l��" and �' dogs" for the purpose hold 
up the cotton t.hus pre •• ed until  more cotton is  put in. 
and another charge or run-up i8 made. When making 
is the last or fourth charge., often tbe water is drawn ont 
of the boiler from two �auge8 to Ie •• than one. What 
the danger. and how to preven t ? The press factory 
'sent a man here to adjust the press, and he condemns 
the dome system. Ours 18 24 inches hy 24 incbes. HiE 
plan is to have a pipe 1� inch in diameter and four or 
five feet long inside of boiler. perforated with a num­
ber of � inch holes. and to take steam from boiler by 
said pipe instead of by dome, argning that the small 
holes in the pipe wonld not permit the water to escape 
from the boi!er to the engine and press. as the large ori­
fice, now in !lOiler for the dome. doe.. A. There is 

(4037) W. L. asks : 1. Would a bar magnet notbi ng wrong in the dome. The 1),( inch pipe is too 
be .,. strong magnet ically i f tempered hard only at the small. and would be nearer the water tllw the dome. 
ends (.ay one_fifth of the length at eacb end) as it Yon probably open the steam valve too wide and lift 
would be if tempered for the full length ? A. Yes. 2. the water in the boiler.  Thi. i. bad . and dangerous 

, What are the ordinary impurities of aluminum ? A. It practice. Go a litt le slower in open ing the valve, and 
is often alloyed with copper. 3. Action and reaction I no more than euough to fill tbe cylinder slowly. The 
being equal. will a dirty gnn .. kick " any worse than a 1� inch pi{le from the top of the dome to the cyl inder, 
clean one, with the same charge? Also why do some with a IX inch valve. would be preferable to a larger 
powders produce less noise than others ? A. No. Some steam pipe and valve- -anything to throttle the sud­
powders burn progressively with less oise tban sudden- den outrush of steam which causes the lifting of the 
Iy detonat in� on�s. 4. Is not linseed oi l a good substance water . 
for water-proofing canvas boats?  A. Ye •. 5. Is the 
process of raising bread by means of hydrochloric acid 
and soda economical or healthful ?  A. It is not a safe 
one for unskillful or careless hands. 6. Is therc any easy 
method of deodorizing skunk skins? A. It can be done 
by burying t be skins in the earth.  

(4045) E. E. B. asks : If a man with a 
ritle and one with a cannon llre placed any distance 
apart witbiu range. and both fire at tbe same time 
toward each other. the cannon ball to travel twice as 
fast as the rifie ball, the rille ball penetrating the cannon 
ball all the time until it is  bronght back to the place it 

(4038) E. D. asks : 1. Will an ampere- started from, does the rifle ball at any time come to a 
meter regIster equally as well on the positive as on the dead stop? Second, if a man is on a movin� train, 
negative wire � A. Yes. 2. Will the same number of and he starts from the front and walks toward the rear. 
amperes that are delivered 011 the positive retmn on can it be said that he is g;oing iu two dirl'ctlons at ollce ? 
the negative ? A. Yes. 3. What per cent of sl ip on Third, if anything is started in any d irection. is it pos­
dynamo belts is good vractice? A. No slip. sible for it to return to the starting point ou the same 

and t,hen quickly cool in water. Bricks. composition for. w. Wada . . . . . . . . . . . . . . . . . . 468.404 
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A. Y. O. asks how to fine wine.-L. B. K. asks how BU!llQ' toP. J. C. Coss . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 468 • .00 
to color brass a flne blue.-S. L. A. asks for a hair tonic 

BUlldlngs, system and apparatus for beating, 

or hair invigorator.-J. W. wants an iron paint.-Old 
Sub. asks : Will you oblige by giving the receipt for 
making the beautiful gloss that is found on col lars and 
cuffs !-.\, D. J. E. asks for receipts for making various 
kinds of matches.-H. D. H. says : How can I make a 
hektograph?-F. C. H. wants to know how to make 
hektograph ink.-C. H. asks (1) for a silver plating 
fiuid for brass and steel .  (�) A coll�dion for covering 
corns.-F. H. W. asks how to make a good glue 
monntant snitable for monnting photographs.-F. J. 
S. asks how to cure corns and bunions.-J. E.  W. a.ks 
(1) for a good cement, to spl tce belts with. (2) for a rust 
prevent,ive.-B. V. H. wants to know a remedy for 
cbapped hands.-�r. D. asks for a la.ting perfume, also 
for blonde hair dye .-R. H. W. wan ts to know how to 
make a de pi latory for remov ing superfluous hair.-J. E.  
T. ask. (1)  for ink to use on typewri ter ribbons. (2)  car-
bon paper.-C . R. A. asks for a receipt for a hair i n­
vigorator.-J. P. F. says : Can you inform me how horn 
is dyed or stained in various color. ?-H. M. A. asks t h e  
nature of the preparation used to rlean w a l l  paper.-G. 
A. M. says : Will you please gi ve me (1) a formula for " 
combined toning and fixmg .olntion. (2) for a hydro­
chinon developer. (3) how to preserve al bumen paper ?--­
A. P. asks : Can yon inform me through the query 
colnmns of yonr val u able paper how to make a pasle or 
glue for U8e in book binding,or how to use common glne 
so that it will not crack, as I have found it to do l-H. E. 
J. asks : Will you kindly inform me in what number I 
can find a receipt for the ordinary writing fiuids used 
at the present time, or send me a formnla I-C. D. asks : 
Wonld you have the kindness to advise me what pub­
hcation to pnrchase that contains the information how 
to prepare so lutions to do hronze. nickel. and ail ver 
plating with an electric dynamo?-H. R. S. asks: 1. 
Please give me a recipe for a waterproof glue to be used 

in putting the patch on R shipping tag. 2. Also a recipe 
for taking ruat off fine steel tool •• -C. N. F. says : 
Will you teil your subscriber how to make Roman can­
dIes ?-J. J. sap :  Con Id yon give me a sure cnre receipt 
for pe.-piration of the feet. SometImes in my daily walks 
they anuoy me very milch and the odor is very oifenElive. 
If there should be a cure for such au allment,I know you 
would benefit me as well  as others that may be afflicted 
with it.-L. B. says : Please be .0 k ind as to give one of 
your steady readers a recipe to mllke glne so that water 
wi l l  not act upon i t  after it has been appl ied on wood or 

any other articles.-M. M. ask. : What preparations ar<' 
used in makin� typewriter rt bbons !-A. A. F. says : 
I write to ask if you can 8uggest anything which, ap­
pl ied to one's hair. will take the .tubbornness out of it. 

Answers to all of the above queries w i l l be found in 
the I .  Scient i fic American Cyclopedia of Receipts, Notes 
and Quel'ieEl," to which our correspondents are referred . 
The advertiseuwnt of this book is prin ted in another 
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�:::: :.: . : =:� Bung for bottlers� A. 1Il. Donally. . . . . . . . . . . . . . . . . . . .  468,"'l7 Burglar alarm. I. -". Silverberg d al . . . . . . . . . . . . . . . .  468.4« Bur

l!t�:'�ri�.���� . .  ��.
r 
. . ����.������, .������� . . � 468 557 

Bumer. See Gas burner. Oil burner. 
Cable grips. adjusting device for. Anderson & 

Fairchild . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  468.555 
Can. See Milk can. 011 can. 
Candle holder. W. H. Pohlmann . . . . . . . . . . . . . . . . . . . . 468,363 Car and air brake coupling. W. H. Thresher . . . . . . .  468,372 
Car brake. H. H. Kenkel . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  468.409 

g� �����I:��ll'.
r B'%;"<;; .�.���: : : : :  : :  : :  : :  : : : : : :  468. Car coupling. J. C. Burbank . . . . . . . . . . . . . . . . . . . . . . . . . . 

Car coupling, F. C. Crowe. . . .  . . . . . . . . . . . . . . . . . . . . . . . .  415 
Car coupling. G. W. Dickey . . . . . . . . . . . . . . . . . . . . . . . . . .  468.598 
Car coupling. A. Fisk . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 468.600 
Car coupling. F. A. �'ox . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  468.765 
Car coupling. D. D. Green . . . . . . . . . . . . . . . . . . . . . . . . . . .  468.602 
Car coupling. L. B. Kenney . . . . . . . . . . . . . . . . . . . . . . . . . . . 68.662 
Car coupling. J. E. Kline . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  468,348 
Car coupUng, J. A. Murden . . . . . . . . . . . . . . . . . . . . . . . . . .  468,679 g� �����

i
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Car door. J. Smith . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . • 68,708 

8:'f��:��:::Nicaha�: �: ����r�i·ght::::::::.: : :  �:m 
Car. hand. E. Chamberlain. . . . . . . . . . .  . .  . . .  . . . . . . . . . . 468 
Car platform protector. J. W. Boice . . . . . . . . . . . . . . .  . 
�:�: :����7. �: lfo;������::::::::::::::::::::::: : � :  
Car wheel. H .  F. lIlann . . . . . . . . . . . . . . . . . . . . . . . .  468.615, 468.616 
Car

�r!tt������� .��.�
rd

. ��l.l . fo:. ��:���'. �����:���:� 468 • .,,, 
Cars, motor gearin,;! for electric, E. B. Phillips . . . . 468,526 

car���:r:r��� 1i:fl�;��!Tri..����� . .  
i
� .  �?��'. ���� 468,5$ 

Carpet cleaning apparatus. W. H. La Foun���'t. Carpet stretcher. J. H. Elder . . . . . . . . . . . . . . . . . . . . . . .  . 
Carriage, baby, M. Herz . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  . 
Carriages, alidin:z; hill or chute for, L. D. B. Shaw. 
Carrier. See Bicycle luggage carrier. Cash car ... 

rier. 
Cart. dump, 1Il. S. McCraney . . . . . . . . . . . . . . . . . . . . . . . . . 468.3f>9 
g:�;.i��'!:P:k�git�j,l'!: �����:�.�':::.':.'.'.'.'.'. ':::::: : : : :  �:� 
Cartridge ma,lRzine with loading frame ejector, 

A. Von Wehrstedt . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 468.39' 
Cash and parceJ carrier apparatustl C. F. Parker . . .  46R,443 
Cash carner, C. Frederick . . . . . . . . . . . . . . . . . . . . . . . . . . . .  468.65� 
Cash Indicator and register. C. Carr . . . . . . . . . . . . . . . . 468.3'lll 
Cash recorder. H. �'. Marsh . . . . . . . . . . . . . . . . . . . . . . . . . . 468.464 
Cash register and indicator. C. Carr . . . . . . . . . . . . . . . . 468.3.'lO 
Cash registers. stop clock for. O. C. Reeves . . . . . . . .  468.483 
g:�\�

g
s��go�go"r f::.':,�gr:'¥.·�·. tN:N::: : : : : ::: : : : :  �:�All 

Chair. See Doll's rocking -chair. 
Chuck. E. Pbillips . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 468.525 
Churn. G. W. Bushaw . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  468.762 
C

l
g
t��!�����e,,:ga���������� . ����.���.

s
.' . .  

co
�� 468.452 

Clamp. "ce Adjustable clamp. 
Clapboard machine. S. L. Ingalls . . . . . . . . . . . . . . . . . . . .  468.195 
Clasp. See Necklace clasp. 
Clasp,"A. Assorati. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 468,633 
Cleaner. See Boot cleaner. 
g���h�}':;"!ng�I'�I�w �H�i.��

rro
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Clutch. friction. Hill & Hir! . . . . . . . . . . . . . . . . . . . . . . . . . 468.615 
Clutch, friction. J. F. McLaughl in . . . . . . . . . . .  468,682. 468,68.1 
Clutch, friction, F. Miller . . .  ' "  . . . . . . . . . . . . . . . . . . . . . .  �626 
Colfee or tea pot. C. S. Jones . . . . . . . . . . . . . . . . . . . . . . . . . 468,tl(K 
Collar pad. G. A. Adams . . . . . . . . . . . . . . . . . . . . . . . . .  ' "  468,009 
Combination 10

C
k'Af' U. Penfield . . . . . . . . . . . . . . . . . . . .  468,429 

8g:::�g�m��t::;�eriaf.· J.y�ntii"Yhew: : : '. : : : '. : : : : : : :  �:� 
Cooler. See Liquid cooler. 
Coupling. See Car coupling. Car and air brake 

coupling. Gun rod coupling. Insulating 
Cot�g��':.1ilin" device, W. E. Moffitt et a l .  . . • • • .  
Cove. G. S .  Mayhew . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  . �:�:lf):':��· §'-/ia.TI���I��
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(4039) E. E. W. asks :  Will you please line. withont stopping first ? Fourth. does the pendn­
an.wer the fOllOWing

.

, question : I. there anything (about 

I

' Inm of a clock stOI> in swingin»; ?ack a.nd .forth !  A. 
1-32 inch thick) I could place between a staple Tbe rIfle hall stops at the !Dstunt ItS motIOn IS reversed. 
sbaped Illagnet and a fiat piece of "tee! to keep it from The man moves only in one direction. All reversing 
drawing? A. No insulator of magnetism has been dis- motions have a dead stop. The same with the pendu-
covered. Perpetual motionists have been looki ng for a lum . column . A new circular IS now ready. Cultivator fender support. G. W. Huddleston . . . . .  

Cup. See Oil cup. 
�iIrling tool. B. Westervelt . . . . . . . . . . . . . . . . . . . . . . . . . .  468,445 tbing of t,his sort since magnets were knowu. We fear (4046) H. M. asks : 1. What pressure 

TO INVENTORS. 
Cutter. See Washer cutter. 
Cutter bar. W. S. Sutton . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  468.583 they are doomed to disappointment. per square iuch is exerted by i l luminating gas com. 

(4040) C. H. F. asks : 1. Is light light pressed to one-tenth i ts origiual bulk ? A. Gas eOlll- An experience of forty years. and the preparation of 

before it reaches the atmosphere, or is it produced by pressed will give abont 135 pounds gauge pressure. more than one hundred thousand applications for pa-
Cutter bar operating device, D. Kent . . . . . . . . . . . . . . . 468,t;24; 
Cyclometer. T. A. Teate . . . . . . . . . . . . . . . . . . . . . . . . .. . . . . 468.371 
Dash. vebicle. A. Lobdell . . . . . . . . . . . . . . . . . . . . . . . . . . . . 468.569 

2. What is the l imit of gas compression ! A. There i 
• .  tents at home and abroad, enable us to understand the 

transmis8ion through the air ? A. The atmo�phere laws and practice on both continents, and to possess un­
plays no part in the production of sun light. 2. Does no lim i t  above the poiut of liquefaction . 3. Wou ld equaled facilities for procuriug patents everywhere. A 
sonnd travel equal ly in all d irections. or in a straIght : one-sixteenth in'ch steel plate be st,rong enough to stand synopsis of the patent laws of the United States and all 
line from a common center ?  A. It depends much on I the vres�ure re�erred t.o in question. one ? A •. Yes, if U?t foreign countries may be had. on application, and persons 
the manner of producing the sound and the condition over 1 Inch dIameter. 4. What IS the drfference In contemplating tbe securing of patents, either at home or 
of the propagating medium. The sound from a bell streng, h and al.o in weight between steel and aluminum ? abroad. are invited to write to this office for prices. 
hung in a clear �pace and tmrrounded by a quiescent A. Aluminum has about one ... third the tensile �trength which are low, in accordance with the times and our ex­
homogeneous air can be heard equally wel l  in all direc... of steel, depending u pon their quality . 5. As one hor!:'!e tensive facilities for conducting the business. Address 

llUNN & CO., office SCIENTIFIC i_MERICAN, 361 Broad­tions. 3. Is a perl'loon in an audience at twice the dis- power r5team engine equals  33,(1()() foot. pounds per way, New York. 

Dental pliers. W. S. How . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  468.7{6 
Dental plugger. G. W. Geltz . . . . . . . . . . . . . . . . . . . . .. . . . . 468 653 
Denture. artificial. E. A. Briant . . . . . . . . . . . . . . . . . . .  . 
R�!�i�C���;,h!.
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Drilling machine. J. F. Cadell . . . . . . . . .  , . .  , . . . . . . . . . .  {68,328 
Drinks, apparatus for dispensing, W. M. Fowler . 468,481 Driving attachment or power transmitter, F. 

Muller . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  468,357 
Dropper. See Fertilizer dropper. 
Dust pan and broom holder, combined, G. H. 

Bi.hop . . . . . . . . . . . .  , . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  {6R.43.1 
R��i�e'7a��i��."��t:r,;e 'io�: ·W: 'M: ·Robert.oii.: : : ��:�fi: F�uca'iional appliance", S. M. Sapp . . . . . . . . . . . . . . . . . . 468,475 

tance from a speaker able to hear better than one minnte, would this be the same as 550 pounds per ������!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!! 
back of him (the speaker) ? A. Yes. 4. Is heat pro- second one foot highf A. Yes. The be"t results are abou t  
duced b y  the transmission of l ight tbrough the atmo- 21 cubic feet gas pe r  hour per horse power. fl .  What i s  
sphere, o r  does a l l  light pos8ess the quality of heat? A. the weight of a 100 horse power ga. engine (Otto for 

'l'he atmosphere is heated when acted on by ether instance) aud how much gas per Ilonr does it consume ? 
waves, especially when it contains moisture. 5. Is the I A. Addres. the Ott.o Ga. Enjline 00., Ph iladelphia. Pa. 

Electric cable. W. Vogler . . . . . . . . . . . . . . . . . . . . . . . . . . . . 468,585 
Electric circuits. repeater for, Crane & Cole . . . . • . . 468,473 

form of vibrat ion of heat-produc i ng light materially I (4047) V M sks ' 1 A . different · from non-heat-producing l igh t ? A. They . . ,  a . ' . re e�gmeers 
are prohably the same. but there is no conclnsive hcensed as to. grade

.
!�for Illstance, a man mIght he ca­

proof that they are. 6. Is all light convertible into 
I 

p�ble of tendlllg bo� ler and the com�on shde valve en­
heat ou passing throu�h a su itable lens? A. This is au gmes, but not the hIgh grade of Corliss. Conld he pro­
undecided question . cure license ? A. There are no provisions for the grant-

ing of valid l icense to engi neer!!', except under muni .. 
(4041) E. F. L. asks : What is black cipal regu lations in cititl8. 2. W hat is a hlister on a 

manganese ? For wllat purpose is it used. and what is bo i ler sheet ? How caused aud where found! A. A 
its value ? A. It is a compound of manganpsp and oxy- bl ister arises from a scab or defective weld beneath the 
gen ; its form ula is MnO. . It is used in batteries to a smface of the plate. This prevents the heat passing 
certain extent as a depolarizer. but its principal use is i n t o  the boi ler at that point. The surface become. 
in the manufacture of bleaChing powder. Its value de- I overheated and expand. the film of iron over th

.
e de­

pends on its pUrity and qual ity. It retai ls by the bar- fect i l'e plac,', aQd in a short tiure raises a blister. It 
rei at from 4 to 1 cen ts per pound , but in groS" lots u.u., l Iy occur. on the fire sheet. 3. How is a pop 
would bring far less than this. I ""rety valve adjusted ? A. A pol' valve is regulated by 

(4042) A. B. C. 'asks (1) from what a screw �t the to�. 4. What is the best tor� of bat­
Glauber salt is obtained. A. a. By treating .alt with sll l- t.ery ceil for medical purposes ? A. Any ordinary cell 
phuric acid and disti l l ing off the hydrochloric acid .  It 

cuu he used for producing the current ot a medical 
i. also found native. b. By double decompOSition of salt blltt.ery. 5. How are the lIues arranged in vertical 
and magnesinm sulphate at low temperatures . c. By 

boi ler. ?  A. See " ,.;team Boilers and their Construc­
roasting iron or copper sulphide with salt. d. By 

tion,"  by Wi lson . $2.50 mailed. 

calcining a mixture of sodium nitrate and magnesium (4048) B. R. W. asks the construction 
sulphate. e. It IS a hy-product of petrolenm refining, of a bat tery in which .alt]l�ter is nsed for the depol­
but it! not always utilized. 2. For what is it princi- at izer. Is it a good closed circnit battery. or i. it only 
pally used ? A. Principa l ly in the mauufacture of glass, suited for open circnit? What is the vo1ta�e and am­

-ultramarine. and soda ash. 3. How much is annnally perage ! A. It i. the ordinary Grove combination. A 
used in tbis country ? A. No reliable statistics are porou. Cli P  i. used for the sodium nitrate solution 
procnrable, as a greut part is made directly by those wh ich is best acidified with sUl phnric aCI d ;  in this cup 
who lise it. 4. Is it used for dyeing and in print is placed t.he negative plate. The positive plate of zinc, 
works ? A. Sometimes in wool dyeing. amalgamated. is in the outer vessel, which contains di­

(4043) F. T. K. writes : 1: I made a bat- I'lte sul ph uric acid . There is notbing new in tbe com­
bination. It gives 1'7 to 1'9 volts, and IS an excellent tet:Y-of the Chaperon-Lalande typc, hy plugging a piece 

of two inch gas pipe in one end and fitting a cap to the 
other. throngh which I put the zinc (a Yo inch x 6 inch 
rod) insirlat.ed from the pipe. Not being able to procnre 
tbe oxide of copper. I made 80me by precipitating a so­
lution of snlphate of copper with caustic soda. I 
placed the oxide of copper in the tnbe to the depth of 
about an inch. The hattery would ring; a small bell for 
" few "econiJa,and then all action would cease. What 18 

open circuit battery . 
(4049) L. S. G. says : Would like to know 

if you could let me know of some way to give small 
steel wire springs a �ood spring temper ? Wire about 
the size of a 40 drill and IX inches long. A. If yon 
have a number of spriigs to temper. place them in a 
small sheet iron box with a little pnlverlzed charcoal 
on the bottom and over the springs. Heat to a cberry 

I N DEX OF INVENTIONS 
For which Leiter. Patent of t b e  

(f n t ted State .. w e r e  Gran t .. d 

February 9, 1 892, 
" N D  EACH B E A K I N G  'I'HA'(' DATE. 

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

Electric conduit. elevated. C. O. Newton . . . . . . . . . . . 468.388 
Electric connector, G. Gibbs . . . . . . . . . . . . . . . . . . . . . . . . 468,6M 

::lll��g� ��h���;'t�m?��-C.'�r.i-ippe : : : : : : : : : : : : : :  =:� 
Electric machine, dynamo, G. E. Dorman . . . . . . . . . .  468,4]6 
ElectriC machine. magneto, J. Hunt . . . . . . . . . . . . . . . .  �451 
Electric motor. J. T. Wilson . . . . . . . . . . . . . . . . . . . . . . . . .  468,716 Electrical indicator. 1Il. A. Deuel. . . . . . . . . . . . . . .. . . . .  468.597 Elevator. See Hay elevator. 
::ll1��:tg�·tfuc�ef�leG: Wiiikier: : : : : : : : : : : : : : :  ::.: :  .. .. �:�� Elevator control gear, T. W. Heermans . . . . . . . . . . . .  468,500 Engines and otber motors, apparatus for stop-ping. J. P. 'l'lrrell . . . . . . . . . . . . . . . . . . . . . . . . . . . . .. . . . . 468.753 Envelope. merchandise. J. Speed . . . . . . . . . . . . . . . . . . .  468,528 Evaporator. See Fruit evaporator. 
Evaporator. J. A. Morrell . . . . . . . . . . . . . . . . . . . . . . . . . . . .  468,776 Excavator. earth. B. F. Johnson . . . . . . . . . . . . . . . . . . . . 468,300 Extr�ctor. See Grease extractor. MaJ;metic ex'" tractor. Adjustable clamp for securin� stands to various Eyeglasses, A. J. Bellati . . . . . . . . . . . . . . . . . . . .  , . . . • . . . .  468,459 objects. C. E. Hudson . . . . . . . . . . . . . . . . . . . . . . . . . . . .  468.450 Fence. E. W. Allis . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  468.381 Aging and rectifying alcoholic liquids by ozone. J<'ence machine. picket. F. Wright . . . . . . . . . . . . . . . . . . 468.719 apparatus for, Broyer & Petit . . . . . . . . . . . . . . . . . . . . 468,326 Fencing bands, machine for forming Wire, H. E. Air brake. J. B. Knudsen . . . . . . . . . . . . . . . . . . . . . . . . . . . .  468.387 Schnabel . .  . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  . 

il��,:;�k'ile':,u���g"j��at.;;.�!C
O
��w water ·"iami. · . . 468

.
701 �rl't��:z�� :'0I(�?M�.��.' .�: �: .J ��n�.��::::: :::: : :  : 

t���':1!tn:to�,�e!����· device' for,' it: x: s'ciioeii� 
468, 740 �l��
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. �·.1jlTI12 Fire extinguishing apparatus. C. L. Fortier . . . . . . . . 468,439 Ilh � .  Fire kindler. E. R. Murdock . . . . . . . . . . . . . . . . . . . . . . . .  468,427 Arc light anger for Inside use. . A. Pfluger . . . . . .  468 •• 13 Fish bait. artificial. E. F. Pflueger . . . . . . . . . . . . . . . . . .  468.361 

��
at

S'.::·�.!lfbt.�· Pool. . . . . . . . . . . . . . . . . . . . . . . . . . . 468.690 �l��n.f..�f,;.a: !.· fP�?�ker::::::::::::::::::::. : : : : :  �:�l: Bale tIe. A. S. Robinson . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  468.{67 Fluid regulator. J. B. Anderson . . . . . . . . . . . . . . . . . . . . .  468.737 BaJe tie machine, W. S. Livengood . . . . . . . . . . . . . . . . . 468,667 Flushing tank, W. B. Malcolm . . . . . . . . . . . . . . . . . . . . . .  468,725 Baling press. Brown & Gehrt . . . . . . . . . . . . . . . . . . . . . . . . 468.638 Fly paper making machine. F. B. Claggett . . . . . . . .  . 
lar. 

l
see Cut�r lar. 
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B:r� �':::. 
caich 

udwlg . . . . . . . . . . . . . . . . . . . . . . . . . , . {6R.463 
Bearing plaie for v:-i·ct!s���i��?D: 'i: ' Barnes" =:l�f �"raft:in�ee Car frame. Drawing frame. �rruck 
Bedstead. wardrobe. W. D. Snyder . . . . . . . . . . . . .. . . . . 468.:J68 Fruit evaporator. C. W. Soverhill . . . . . . . . . . . . . . . . . . .  468.731 

��lk �:h�}Vc.��r.;: :  : : : :  : : : : : : :  : : : : : : : : : :::.: : : :  �:�l ' F
ur

:::g:: ��: ��'i.'"!ti��lef��r;;.���· re';ie:��a{�; Belt shifting ':!f.paratus. S. Barrett . . . . . . . . . . . . . . . . . .  (6R.478 furnace. . Bendill/{roll:r • Heyde . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  468.M9 Furnace. Kernan. Jr . •  & I,anders . . . . . . . . . . . . . . . . . . . 468.401 

�r.i:�ie�F� Cle�e�e��:,:: : : : : : : : : : : : : : : : : : : : : : : : : : :  �:m ���:�N�i/b�in:·c�:::.':.,���c:;rotary: 'j: if: ']);; 468,482 
Bloycle lnglla,ge carrier. A. B. Barkman . . . . . . . . . . . . 468.757 Navarro (r) . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  1l.22l Bicycle saddle. L. A. Sherman . . . . . . . . . . . . . . . . . . . . . . 468.398 Furnace platform. open hearth. E. L. Ford . . . . . . . .  468.5.'l2 
�1���ess:1!:.'b��'M��.

J· McCain . . . . . . . . . . . . . . . .  468.750 ��:�."'"�e�tri��o�et.;/���:� · \Vliier g"uge: ' " 468.6&1 

Ig�1;,. �::..����r iei�an�.��. ����: . . . . . . . . 468.56'7 g:.1lIf,'i,��ee,..hJ.I'1":rr�;.. N:. �:.���: : : : : : : :: : : : :  : : : : ':. : : :  �:� Boller. See Steam boiler. Water tube boiler. Gas. process of and apparatus for the mannfac-Bolt header. S. menkhorn . . . . . . . . . . . . . . . . . . . . . . . . . . .  468.38.1 ture of illuminating. C. B. De Lamarre . . . . . . . . . 468,747 Book. check. R. W. 1Il0rgan . . . . . . . . .  . . . . . . . . . . . . . .  {68.«1 Gas retorts. apparatus for charging. G. C. Trewby 468,374 Book. coupon, W. F. Beck . . . . . . . . . . . . . . . . . . . . . . . . . .  468.636 Gases of combustion. apparatus for the separa-Book or case cover. S. A. Stallj{e . . . . . . . . . . . . . . . . . . . . 468.732 tlon of smoke from. W. Wills . . . . . . . . . . . . . . . . . . . .  468,378 Books. means for locking. J. I. Covington . . . . . . . . . .  468.512 Gate. See Irrigating bead gate. Swinging gate. Boot cleaner. J. B. Prlokett . . . . . . . . . . . . . . . . . . . . . . . . . .  468,364 Gate. S. S. White . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  468,712 B
B
ottle. nursing. G. A. Bobrlck . . . . . . . . . . . . . . . . . . . . . . . 468,759 Gilar wheel. S. HkfrlS . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 468.76'7 ottles. etc •• apparatus for capsuling. F. S. Pich- Gilnerator. See StealI' generator. ler . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  468.389 Glass. See Opera glass. Box. See Lettel' box. Musical box. Paper box. mass. prodUCIng opalescent. J. Kempner . . . . . . . . . .  468.723 Box fastener. J. G. Peace . . . . . . . . . . . . . .  : . . . . . . . . . . . . .  468.687 Glory-hole furnace, H. Hagerling . . . . . . . . . . . . . . . . . .  468.657 Bra;;'" See Shoulder brace. VehiCle spring Grain binder. G. Scnnbert . . . . . . . . . . . . . . . . . . . . . . . . . . .  468,552 

Brace,�: Larson . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 468.771 l g�r:�:r��:f[Jg�eP:���.� .�. l\f�.��:
" " " "  . .. . : . .  =:� Braldllllf mach!ne. A. Fornander . . . . . . . . . . . . . . . . . . . . 468,1U9 Grinder, circular knife. J. lIlallon . . . .  : : : : : : : : :  . .  : . : : 468,5.'15 Braiding machme. Wlncbester & Hood . . . . . . . . . . . .  468,432 Grinding and polishing _gear wheels. mechanism Brake. See Air brake. Car brake. for, Gardnllr, Sr., a; Coburn . . . . . . . . . . . . . . . . . . . . . .  468,«00 
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124 J titutifit jtuttitlu. 
g��;.��e����ly��fh�M-IJSI���hMOUii;'ii: : : : : : : : : : :  �:::'�"f�{J�'e �o�l'J���iDli: l.W: Stokoe: : : ::. : : : =:�fg 
Gun rod. jointed. W. N. Beardsley . . . . . . . . . . . . . . . . . .  Screw. C .  C .  Holt . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  ,ws.543 
Hammock spreader, !. E. Palmer . . . . . . . . . •  � . • • . .  u . . Screw cutting and pointing machine, E. Phillips •. 498,524: 
Handle. See Pan handle. Seam iron. E. J. Weller . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  ,ws./iM Inside Page, each insertion _ _  ')'Ii cents a line 
H8W.l���:t����� . ���.���]��' . .  �������.' .. ���:' • .  �: 468,639 Sep:�tJ�r. See Magnetic separator. Ore seps- I Back Page, each insertion - - - - $1.00 a line 

Hanger See Arc light hanger Sewers. etc .• machine for digging. R. Fobes . . . . . . .  ,ws,486 The above are charges per agate line-about eight 
Harness. back band hook for. E. C. Lelle . . . . . • . . . .  ,ws,666 Sewing knit fabrics, machine for, L. N. D. Wil- worqs per line. This notice shows.�he �dthh of the line, 
I��:: �iB�: :?��'tooj.e·.·.·.·.·.·.·.·: ........................ ':: : : : :  =:�� se�am�otig 'ieDiihs' 'of' fabrics: machi'iie . for,' ·c: 468,400 r:!����: it M:t:a!il�at:�a�af� li:l, b:�e��� 
Harrow tooth fastening, E. S. Brooks . . . • . . . . . . . . . .  468,«6 M�eil . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .. . . . .  468,457 ment, as the letter press. AdvertIsements must be 
!:;V:I�;!tg��dc�J.;r ;:lb?i: Gilpiii:::: :::::: :: : :  =:�1 �g:t ��f;3rL!��i��in<7;c:n�iW�'li: Kinnear'.: : : :  �:� i::g�T: t�t a�.!'��C�I?h'e �I�"wi� �":!k-sa�s���Sday 
Head rest, portable, Z. F. Magill . . . . . . . . . . . . . . . . . . . . ,ws,505 Sheet metal joints machine for locking L L . 
!::�::., T.lf:,� tJt°;�fer ·h';aie�: . .  · . . . . . .  · . . . .  · . . . . . . 468,375 Sagendorr,h . . . . . : . . . . . . . . . . . . . . . . . . . . . . . .  .' . . .  : . . . .  : 468,485 
Heel burnishing machine, J. O'Connell . . . . . . . . . . . .  ,ws,428 �g:� ::::t:U{,('e���i

tin�ctin���'1�Wtsh'' '''. '. : : :  �:� 
!gPs�rn�06��k!i.��rl'Wrt�t:::::: : : : : : : : : : : : : ::: : : :  �:m �g�:�f.eitlA:��e�t ai.�· . .  ��I��: : : : : : : : : : : : : : : : : : : : =:rr� 
Holdback, vehicle, P. Mullane . . . . . . . . . . . . . . . . . . . . . .  ,ws,678 Shoulder brace, H. E. & A. M. Matthews . . . . . . . . . .  468,425 Holder. See Arc light globe bolder. Candle Side delivery rake, M. Beck . . . . . . . . . . . . . . . . . . . . . . . . . . 468,382 holder. Dust pan and broom holder. Gauge Sign, W. R. Garner . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .. . . 468 7 

M�gn�h'!,'\�er PI .. te holder. Shaft holder. �iE: ������;,�n���e�e88iD.i: G: F: Prtestiey: : :  Honey sections, combined section closer and Siphon module, H. L. Decker . . . . . . . . . . . . .  ; . . . . . . . .  . foundation fastener for, A. Wortman . . . .  , . . . . .  468,380 Skeins or banks, DJ.ILChine for forming, G. Rehfuss lIorsesboe groover, G. H. Smith . . . . . . . . . . . . . . . . . . . .  ,ws,702 et al . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  ,ws.62S 
!gr'.!\.�ht"����}. �JIiI:.i.I��,. �.�' .. :.;: .... :::::.: : : : : : :  �:�� �:::g��h����a�f�.Sel�Jrt�;.li�ti'eaied; W: . Mii; ,ws,40l Hot water heater, C. E. Hanscom. . .  . .  . .  . .  . . . . . . .  . . .  468,745 . chell. . .  . .  . .  . .  . .  . .  . .  . .  . .  . .  . .  . .  . .  . .  . .  . .  . .  . .  . .  . .  . .  . .  . . .  ,ws,426 
���r�:�<g�w1;i���\v: 'H: Alleii:::::::::: :: : : : : =:� Spe���.fo";,v��w.rEfe�t't"sl.:c�e��i�flJ:�'i}l g�= Indicator. See aash indicator. Electrical indi- grees of, O. B. Peck . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . ,ws,689 
Inh��C. T. Kingzett . . • . . . . . • . • • . . . . . . • • . . . • . . . . . . .  468,347 Spe����d��r.t�n�ee:g�n(M��,{t a�'ir��� (if. S?'B: 
{�t��':[d,L�". ��\��:n: : : : : : : : : : : : : : : : : : : : : : : : : : : : : : : : =:� SPi.i:i�� . machiiies: ' spiiidi,; 'support . for .iii; 'ii: ,ws,688 
Inkstand, J. L. Du Bois . . . . . . . . . � . . . . . . . . . . . . . . . . . . . . .  468,382 Atherton . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  ,ws,684 Inkstand, M. Herzberg . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 468,515 Sponge holder for waBhing negatives, etc., C. H. Insulating coupling, L. McCarthy . . . . . . . . . . .. ,ws,772. 468,773 Buchwalter . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  ,ws,«7 Iron. See Seam iron. Spoon, J. W. Blackwell . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 468,592 }��:ngs!:'e�¥��� j�k:hilliPS . . . . . . . . . . . . . . . . . . . . . . . . 468,527 ��g�:sC�!�i�:1��n:n�il�g ����dS· of ' BPiral: 468,573 
Joint. See Railway jOint. Sheet metal lock J. H. Muller . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 468,465 
Juj�\�� 8tand� F. Medart . . . . . . . . . . . . . . . . .  ; . . . . ... . . . 468,625 �g����e:e�:r�'tIfe �����!i;,S�L�C::E:;�:ay: :: : : : : =:� Keel. Grothgar & Garfield . . . . . . . • . . . . . . . • . . . . . . . . . . . 4.61),339 Stand. See Jumping stand. 
l�lf�":��pe�;,!r.JF�Cr/t,Vla·i�iy· ·. : ·:.: ·:::::::.:·::. ·::.:::: : :  �,� Stand, rack, etc .. Hubbard & Goodrich . . . . . . . . . . . . . 468,502 Steam boiler, I. C. Smith . . . . . . . . . . . . . . . . . . . . . . . . . .  � . . ,ws,367 Knitting machine, G. H. Gilbert . . . . . . . . . . . . . . . . . . . .  468,513 ssteeae�gge�:�:�?t,· aWpp' �;.l!!gf��,sp: w" 'a't't' s" . .. .. .. .. .. .. .. : :  �',fl77 I���������i.¥.e.t��:;���'. �: �: .�.����.��: ::::: : : :  �:� Lampblac� apparatus for�the manufacture of,;G. ��g�:!�g :;:3P8�f:eg: :It����ortabie: Herzberg 468,369 L. Cabot . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . ,ws,510 & Whitaker . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  ,ws,516 Lamp, electric arc, A, G. Waterhouse . . . . . . . . . . . . . .  ,ws,711 Stove jack, D. B. Whitehill . . . . . . . . . . . . . . . . . . . . . . . . . .  ,ws,7I3 Lamp support, L. Nilson . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  468,«2 Stovepipe and collar fastener, J. J. Travis . . . . . . . . .  ,ws,629 Lamps by means of multWha8� currents, system Street sweeper, J. C. Slawson . . . . . . . . . . . . . . . . . ... . . . . 468,458 for operating glow, J. . H. Gorges . . . . . . . . . . . . .  ,ws,500 Stump puller. A. Hopkins . . . . . . . . . . . . . . . . . . . . . . . . . . . .  ,ws,3« Lamps, carbon holder for arc, S. P. Parmly . . . . . . . .  468,.01 Supporter. See Stocking supporter. Lamps, device for preventing shadows of electric Suspenders, C. Dunham . . . . . . . .. . . . . . . . . . . . . . . . . . . . . . .  468,561 
Las�b?��:�!�it:��fE�S�M������·.·.·.·.·.·.·.·.·.·.·.·.·.: : : �:� �:lt£nfn�a:�it�h �����mbined; A: ':i:'Roii;er:: �:lfl: Last staudard, J. A. Cauldwell . . . . . . . . . . . . . . . . . . . . . .  468,385 Syringe, A. W. Hitt . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  ,ws,620 
�=�::rs��::�::�������:.�. ������� : : : : : : :  �:��i��l��'c�:: le�OOdWard: : : : : : : : : : : : : : : : : : : :  �� Letter box, house door, H. W. Laun. . . . . . . . . . . . . . . .  Tank See Flushiqtank Lightning arrester, E. Thompson. . . . . . . . . . . . . . . . . . .  Telegraphy, W. F. Wentz: . . . . . . . . . . . . . . . . . . . . . . . . . . .  468,755 Liquid cooler, E. Fehr . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  ,ws.M7 Tension device, C. E. Wintrode . . . . . . . . . . . . . . . . . . . . .  ,ws,717 Lock. See Combination lock. Nut lock. Tent, infiatable wall, M. C. J. G. Glessmann . . . . .. . .  468,455 Loom for -weaving- tufted fabrics, A. Bollentin . . . . 468,479 Testing machine, L. Donne . . . . . . . . . . . . . . . . . . . . . . . . . .  468,763 Loom temple, W. Knight . . . . . . . . . . . . . . . . . . . . . . . . . . . . 468,349 Tie. See Bale tie .. Ranway tie. 
LOO��' f��;t���:o�\�ft.�����i.��.��.� .�.���I.� 468,TIO Tire, bicycle, E. G. Dorchester • • . • . . . . . . . . . . . . . . . . . .  468,560 
J"ow water alarm, W. H. Westerman . . . . . . . . . . . . . . .  468,390 �t�:: ���r����s�e�li�::: : : : : : : : : : : : : : : : : : : : : : : :  =:Wo Lubricator, F. W. Rock . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  468,727 Tobacco, m .. chine for making ping, J. L. Jones .. . . ,ws Magnetic extractor, H. W. Southworth . . . . . . . . . . . .  468,706 Toy, magnetiC, G. A. Goodson . . . . . . . . . . . . . . . . . . . .  . .  Magnetic sepa.rator, E .  Ferraris . . . . . . . . . . . . . . . . . . . . . 468,599 Trace protector, W. D. Reifsnider . . . . . . . . . . . . . . . . .  . 
�!n �:fChC;;r?H':X�%�eveiis::::::::::::::::::::.: : : : :  =:W1 Trees, device for felling. P. H. Brown . . . . . . . . . . . . .  . 
Mall matter, machine for m .. rkimr, M. V. B. Eth- ���w��ewrr;, �:;�;';; j: 'P: ii: Fiske : : : : : : : : : : :.: : : : : =,336 ridge . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  468,774, ,ws,775 Truck, electric motor, F. O. Blackwell . . . . . . . . . . . . . .  ,ws,492 Ma.ttress, sanitary. F. Manssner . . . . . . . . . . . . . . . . . . . .  -. 468,353 TrUCk, founder's, J. M. Chatfield . . . . . . . . . . . . . . . . . . . .  MiB,559 
�:r!lc:.;'f.��c�l::':�'.',�'le��I�:. R�l�' schiieek; 468,531 �ru� frad'£' �ar, Db�' �a'3'e� . .  S" " " · " j . . . . . . .  ��iU 

loth . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . • 468,582 �k tinde�, ;.;8::FI.nii. Dei-rick. ���: . . �: : : : : :  468:542 
:::t:ll����gp?:ril'l.l ��':'.f���·. : : : · . .. : : ·::. : : : : : : =:� Trunk tray. sample, N. Koch . . . . . . . . . . . . . . . . . . . . . . . . 468,566 
Micrometer, E. C. Clapp . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  468,642 �:'Y:i d��rs;dl:��::�:rri:.tl� t�bs1iiPpee . . . . . . . .  468,469 
�lfi°.::���1'l.g:;,�kl�y,������,. ��: : : : : : : : : : : : : : : :  =:�1J ���t ����:n:'!.'hI<Jn�I����If.:':, i!;':Ii��:p��ej: ,ws,468 

�nt '�e �����i�f,;.'M�i���iii: . . . . . . . . . . . . . . . . . 468,768 
T LUlI':\,'! . . . . . . . .  iii " . .  iCK·· 

. . j" . .  · . .  · . . . . . . . .  · ·  . . .  �� 
Milllnil machinery, H. J. Woolcott . . . . . . . . . . . ... . . . .  ,ws,735 u��:;��l�;,';.c��e, c. JlNfiiiiams·:::::::.: : : : :  468:�90 
�g�i�.f �:�h��:k!: �ct�.e�ii(i.' washing iiia; ,ws,417 Valve, cbeck, E. A. Marsh. . . . . .  . . . . . . . . . . . . . . . . . . . . . ,ws,«s 

chine S B Allison 468 632 vVaaIIVvee,.geaattegn' �rndSiemr.ilSawr adlelvOwiceJ FJ·oJn·eFs.e.r.r. e . .  ll . .. .. .. .. .. .. .. .. �',� 
Motor. · see IDectric motor: . . . . . . . . . . . . . .  · . . . .  . .  . .. . .  , "' .. '" �. 
Musical box, "0. P. Lochmann . . . . . . . . .  � . . . . . . . . . u . . .  468,503 Vases or similar articles, ornamenting, J. Baynes 468,591 
Musical instruments, pedal for, L. Haas . . . . . . . .... . 468,656 ;::�l��:: �d:S�:t�e.f: ECcioye·8:::::::::::::: : : : : :  =:�� Nail machine, Baackes & Richards . . . . . . . . . . . . . . . . . .  168,399 Vehicle spring brace, G. M. Harris . . . . . . . . . . . . . . . . . .  MiB,340 Necklaoo clasp, Maxheimer & Beresford . . . . . . . . . . .  jj;8,677 Vehicle wheel, Rodgers & Grant . . . . . . . . . . . . . . . . . .  , .  ,ws,538 Nut lock, Rice & Kirk . . . . . . . . . . . . . . . . . . . . .. . . . . . . . . . .  ,ws,578 VelOCipede, r .. ilway. H. F. Mann . . . . . . . . . .  46ll.671 to 468,674 

U .  S .  I N FALL I B L E  M ETAL P O L I S H .  ! N  PA S T E , L I Q U ! D O R  P O W D E R .  
Invariably gives nnbounded satisfaction. Dealers and Agents always find them quick sellers. 

C. W M . H O F F M A N ,  M a n u 'fr, 
No. 69 E. Washinglon Street. Indianapolis. Indiana. 

Improved Screw Cutting 

Foot and Power. LATHES 
Drill Presses, Shapers, Band, Circular, and Scroll Saws. Ma.chinlsts' Tools and Supplies. Lathes on trial. 

ar- Catalogue mailed .on applicatwn. 
SEB."-STIAN L ATHE COMPANY, 

44-46 Central Ave. ,  CinCi n natI, O. 
BUSINESS END OF THE AMERICAN Newspaper. By A. H. Siegfried. An interesting paper on the work of the publIshers' department of a news­paper i circulation of American papers j methods of printing, etc. Con tained .in . SCIENTIFIC AMERICAN SUPPLEMENT, Nos. ')'95 and ')'96. Price IO cents each. To be had at this office and from ali news· dealers. 

FRET SAW or 
B R AC K E T  WOODS 

P l a ned Ready for Use. Books of Design. 
W' Send stamp fOr catalogue. 

CA B I N E T  WOODS A N D  V E N E E RS. 
THE E. D. ALBRO CO., Eastern Branch, 200 Lewi. St., New York, U. S. A. 

lI. T. Bartlett, Ma'r. F. W. Honerkamp, ABs't Mgr. 
Mills, CinCinnati, Ohio. 

VELOCITY OF ICE BOATS . A COL-lection of interesting letters to the editor of the SOlEN .. TIFIC AMERICAN on the question of the speed of ice boats, demonstrating how and wby it is that these craft san faster than the wind which propels them. IBustratecl with 10 explanatory diagrams. Contained in �CIENTIFIC AMERICAN SUPPLEMENT, No. �14. Price 10 cents. '1.10 be had at this office and from all newsdealers. 
��t lg��: k ���'i:',:d: : : : : : : : : : : : : : : : : : : : : : : : : : : : : : : : :  468'�rl Vending apparatus. COin-controlled, d. G. 
N t I k h D O W  d MacPherson . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  468,724: FI'ne oN b��e;,�. ��' -Whiie . .  �. :::::::: : :::: � : : : : : : : : : :  Veneered lumber. W .  E. Brock . . . . . . . . . . . . . . . . . . . . . .  468,435 . 

011 can, A. J. Tschantz 8") . . . . . . . . . .  . . . . . . . . . . . . . . .. . .  , ves��'iia':,'l���':/%� l'rc:�:lf�.��.e ���������. �.� 468,741 

Taps, Dies. Reamers, etc. 
Oil can and lamp filler, . W. Proctor . . . . . . . . . . . . . .  ,ws,691 Waddin!!', J. Felrabend . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  468,480 Oil cup, automatic, W. H. Wilkinson . . . . . . . . . . . . . . .  468,489 Washboard, J. Malecksr . . . . . . . . . . . . . . . . . . . . . . . . .. . . . .  468,410 Oil. purifying cocoanut, Weiss & Dickerson . . . . . . .  468,498 Washer. See Nut lock washer. Ore washer. Opera glass, C. F. Giocker . . . . . . . . . . . . . . . . . . . . . . . . . . . .  ,ws,33'7 Washer cutter. R. P. Frist . . . . . . . . . . . . . . . . . . . . . . . . . . .  468,613 Ordnance, breech-loading, R. B. Dashiell . . . . . . . . . .  468,331 Washing machine, S. Barrett . . . . . . . . . . . . . . . . . . . .  , . . .  468,�77 Ore roasting furnace, C. M. Allen . . . . . . . . . . . . . . . . . . .  ,ws,736 Watch case pendant I Sternberg ,ws 707 
g�: ::8�:;,°E!.�: 8��;in: : : : : : : : : : : : : : : : : : : : : : : : : : : : : =:� Watch cases, cover or bezel for, F: M·iiik·.·.·. ·.·.·. ·:.: : :  468:749 
Ores, extracting- iron or steel or ' other metals ;:��� =��, W.c��S�,���:��?;���,. �'. �:��:: �:� 
orgi"��h;:': ����

d
��iey::::::::::::::::::::::::.: : : : :  �:� Water tube bOiler, J. E. Henshall . . . . . . . . . . . . . . . . . . .  ,ws,501 

Packing, rod, J. H. Shepherd . . . . . . . . . . . . . . . . . . . . . . . .  ,ws,790 ;:I:g:'iiA�� .. ft;.�h��':[:':r�·w:·:M;,iien;.y::: ::. : : .�� Pa!1. See Collar pad. Wells, apparatus for treating petroleum, W. O. Pall, slop, K. E. �ann . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  468,5n Robbins. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  365 Paint, J. C. Martm . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  468,402 We]!s. fishing tool for deep. W. F. Boyd . . . . . . . . .. . .  Pan handle<.,stew ... G. Mossner . . . . . . . . . . . . . . . . . . . . . . .  468,710 Wells, strainer point for driven C. A. Holland .. . .  Paper box, !to P. HrOWll . . . . . .  . .. . . . . . . . . . . . . . . . . . . . . . .  Wheat separating lIlachine, H .  J. Livergood . . . .  . .  Paper pac.ka�e, toilet, O .  H. HlCks. . . . . . . . . . . . . . . . . .  I Wheel. See Car wheel. Gear wheel. ve
. 
hlcle Paper polIshIng machine, A. W. Case. . . . . . . .  . • . . .  wheel Paper rollin!! machin�, J. Schilling. . . . . . . . .  . . . .. . . . .  Wheel, A: M. Reeves . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  ,ws,3!17 Pen, fountaIn, J. BlaIr. . . . . . . . . . . . . . . . . . . . . • . . . . .  . . . . . Windlass, J. R. Fletcher . . . . . . . . . . . . . . . . . . • . . . . .. . . . . .  468,56.-:1 Penc!l, H. D. Greenwald . . . . . . ... . . . . . . . . . . . . . . . . . . . . .  468,7« Windmill, A. H. Carpenter . . . . . . . . . . . . . . . . . . . . . . . . . .  ,ws,Ml PenCIl attachment, J. H. HamIll . . . . . . . . . . .  : . . . . . . . .  468,658 Wire twistimr wrench adjustable C E Win-perfwor'J',!i'if check or other blanks, machme for. '68 

358 trode . . . . . . . . . . . . . . . .  : . . . . . . . . . . . . .  .' . . .  : . . .  : . . . . . . . .  468,718 . . yers . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . , Wool w .. shing machine, F. G. & A. C. Sargent . . . . .  468,453 Planette, A. J. Osswald . . . . . . .  : . .. . . . . . . . . . . . . . . . . . . . .. 468,600 Wrecking machine or stump extractor, J. Cor-Picture cord take-up, H. E. BIllmgs . . . . . . . . . . . . . . . .  ,ws,687 nelius . . . . .  ; . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  ,ws,6« 
�1�:0�����t�?1��:X:�e�o�.�����:::::::::: : :  �:� Wr���Ch See Pipe wrench. Wire twisting 

�l�r'p'i,=l':·s .. :d 1f����iiig ' apparatus; 'x.: i): 468,362 Wrench. T: A. Ferguson . . • . . . . . . . . • . • • • • . • • • . • . • . . . •  ,ws,Mll 
Pickens . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  ,ws,536 P]anter, ·Fin�her & Byers . . . . . . . . . . . . . . . . . . . . . . . . . . . .  468,335 Planter, corn, Johnson & Kirkpatrick . . . . . . . . . . . . . .  468,603 DESIGNS. Pl .. te hOlde� W. H. Lewis . . . . . . . . . . . . . . . . . . . . . . . . . . .  ,ws,456 ppllatformlt' l et!, FurnE aHce Platfkol':'ll' '"0 7'" Burial casket, J. D. Ripson . . . . . . . . . . . . . . . . . . . . . . N . . . . 21,339 ow, cu va IllJl, • . Fran In . . . . . . . . . . • . . . . • . . .  'RIO, 'b) Cracker teething W L Johnson 21 337  

V'!,um�tlc tdA�Pta�bh iUb'ib DB HN'n,!ier . . . . . . . . . . . . . . .  =,� I Key tai. C. McIntosh' . .  : . . . .. . . . . . .  : : : : : : : : : : : :  ::: ::: : :  21:336 
P�i�oSe:'boJ:e �r �eir j)Qt. • 0 on. . . . . . . . . . . . . . , Spoon, C. C. Wientge . . . . . . . . . . . . . . . . . . . . . . . . . . . . .. . . . .  21,340 

Pottery machine, W. J. Woolley . . . . . . . . . . . . . . . . . . . .  468,391 Power presses, clutch mechanism for, A. H. Mer-riman. . . . . . . . . . . . . . . . . . . . . . . . .  . . . . . . . . . . . . . . . . . . . . . . 468,5IlJ TRADE MARKS. Press. See Baling press. Barrel press. 
�I��r�: m'fi'���:;�� g��th�j.,BS':,h��Pf' ·J;, 'Huii; 468

.
595 Beer, lager, Anheuser-Busch Brewhilf Association 20,688 

ter . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  468,695 Beer, porter, snd ale, bottled lager, Pooley & Vivo �,702 
,PrOjectile, P. H. Holmes . . . . . . . . . . . . . . . . . . . .  468.621, 468,622 Brick, W. W. Sherwin . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 20,711 Propelling vesselS, J. M. Robinson . . . . . . . . . . . . . . . . . .  468,694 Car cOu�ingshStandard Car Coupling Company . . . . 20,710 Propelling vessels, means for, C. J. Lowe . . . . . . . . . .  468.666 ����:8. s.1:on�a&'Bj.O:::::::::::::::::::::::::::: : : : : �',:llll Protector. See Car platform protector. Trace Electrical conduit tubes, Interior Conduit .. nd In-
pulf;::te1l!i�rStnmp pulier. Tack puller. sulation Company . . . . . . . . . . . . . . . . . . . . . . . . . . . .. . . . .  20,709 
. Pulley block, F. H. Addis . . . . . . . . . . . . . . . . . . . . . . . . . . . .  ,499 Kerosene, 'i' j} '  Chipm\�' ' ' ;t . . . . . . . . . . . . . . . . . . . . . . .  20,682 
�:g'a��'b.':n�n��W:��risoii '&;' Baumgartner· :· · · ·  ���t��v:�a:e, �le�:3,aR.�. sr:!��:::::::.: : : : : : :  �:m 
Pump, wheel, T. Powell . . . . . . . . . . . . . . . . . . . . . . . .  : . : : : :  �rtchels, P8:rlOI� Gimaetrt,& iGu��aW"

p
" " ' "  . . ... . . .  20,683 

Rack, H. F. Hutton . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  468,461 nera spnng wa er, ce a n, . . orter . . . . . . . .  20,699 
Radiator loop. G. H. Burley . . . . . . . . . . . . . . . . . . . . .. . . . .  468,640 . petroleumhriefidryned'iaJ·tL. THhomasd&Dco . . . . . . . . . . . . . .  50,703 
Railway, Westmacott & Hutchinson . . . . . . . . . . . . . . .  468,608 'I' Photograp c p es, arvar ry Plate Co.,. 
Railw .. y brakes, pressure regulator for. H. Hinck- 20,7,"" 20,707 
Ral\�ay: "iectrtc; C: Vi: Thoiri ... ·.'.'::.':::::::.�,��: ='!IlJl �ill:: fa!:;.!,!c�:3icine· Co: : .. : .. ..

.. .. .. : : : : .. : .. : .. : .. : .. . ::: :  :l:� 

� , 

���NIN�-
� _ � v " 

Li_g)ltninll' and Green River Screw Plates.­Tap Wrenches, Bolt Cntters, Hand and Power Drilling Machines':&�����.i:l¥'ggr8.and other 
WILEY & RUSSELL M FG. CO. , Greenfield, Mass. 

BemA for N <'IV Catalo(1Ue. 

GAS � GASOLINE ENGINES 
ST ATIONARY and PORT ABLE. All Sizes. 

Dwarfs in Size, but Giants in Strength. 
one cent an horse power but little rUn them. 

E o &, i n e  
t e e d. Fnll free by mail this paper 

A N  D U Z E N  GAS & GASOLINE ENGINE CO. Cincinnati, O. 
SMOKELESS GUNPOWDER.-AN IN-teresting article by Hudson Maxim on the manufacture and .use of smokeless gunpowder. giving a fketch of its history and the methods of producin� it. Contained in SCIENTIFIC AMERICAN SUPPLEMENT, No. 821 . Price 
10 cents. To be had at this office and from all new.' dealers. 

����2' Space) 
(With Power) (For Large or Small Industries) (On Canal, River and two Railroad • .) (Write The Power Co .. New BrunsWIck, N. J.) 

Railway jOint, W. A. Guthrie . . . . . . . . . . . . . . . . . . . . . . . .  '
518 Porcelain, crockery, ea.rtbenware-, faience, or glass, 

It:n::� �[:='f�:t��:�' �. JF.OJ���;;::.::::: : : : :  S o  .. :I'i.,:,(�ea: .. ��f:�n�::O!'a?0l!.'lli:'J�" paciiic 20,700 SHELL FLOWERS. DESCRIPTIO N Railway useA hand torch 'or} J. H. Sh�pheard . .  : . .  I Soap and Chemical Co . . . . . . . . . . . . . . . . . . . . . . . . . . ... .  20,685 f th f Rake. See �ide delivery raKe. : Terne pJates, Morriston Tin Plate Company . . . . .. . .  20,701 �he1l8� �¥[�S�h�ee �����i:�!�fi���l!,7:eeJ,s i�roSmCIEsNe� Razor -strop,.. Haas & Evans . . . . . . . . . . . . . . . . . . . . • . . . . .  · 468,407 i Thread, linen, Finlayson, Bousfield & Co . . . . . . . . . . . . !ll,705 A S Recorder. "ee Cash recorder. Trucks for st.reet cars. motor, J G. Brlll Company 20,704 �!�l�. T�t�I�:d�t tKr.��.;'!���' f�';n �p,;t';ws�reiacleer1s0. Refrigerator, A. Lef,pert . . . . . . . . . . . . . . . . . . . . . . . . ... . .  ,ws,351 Velve�een, Meyerhof, Marx ", Simonsen . . . 20,69Ho 20,698 

�:��:�:�:e ��:ace�� iiiii.':: ::::::::::::::::: : :  �,&t� . ;:t�:��o�l�����s,o�' {!d�e:8g�er' aiid' ciotJi'fab: !ll,708 Regi8ter. See Cash register. ' I riCB and garments made therefrom, Campbell, Regulator. See Car brake regqlator. Flnld regn- Achnach & Co . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  20,690 lator. Wines, A verous Freres . . . . . . . . . . . . . . . . . . . . . . . . .  20,686, 20,687 Relief or intagliO. manufacture of articles having . _ 
Rh:g�':"A�J��g!�.�:.B.����::::::::: :::::::::::: �:f� !  A pri nted copy of the specification and drawing 01 
Riveting machine, J. J. Unbehend . . . . . . . . . . . . .. . . . .  ,ws.734 any patent in the foregoing list, or any patent In print i Rod. See Gun rOd. I Issued since 1863. will be furnisned from this office for I RolllIlJ! hollow rods or bars, machine for J. S. 25 cents. In ordering please state the name and number 

Griffin . . .. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  : . . . . . .  ,ws,655 'hf the patent desired. and remit to Munn & Co., 361 1  
Rope alide, A. W. Porter . . . . . . . . . . . . . . . . . . . . . . . . . . . . . ,ws,537 , roadway, New York. 
Rubber, manuf .. cture of India, A. I. Rath. . . . . . . . .  I C anadian patents may now be obtained by the in-

SPECIAL NOTICE I 
Two handsome photo-engraved display sheets 
����::i Improvements in Air Compressors " " R�cent Improvements in Rock Drills." , 
����I:;�ee� :J:l. �r;.rl1t\� :i�i��\fs'�: 
and address. INGERSOLL-SERGEANT DRlLL Co. No. 10 Park Place, New York. U. S. A. 
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WELL DRILLIBG MACHIBERl 
MANUFAOTURED BY 

WI LLIAMS BROTHERS, 
I T H A C A ,  N .  V . ,  

Mounted and on Sills, for 
deep or shallow wells, 

with steam or horse 

Brothers 

NOW R E A DY !  
A NEW AND VALUABLE BOOK, 

1 2,000 Reeeipts. 6 8 0  Pages. Priee $5. 
This splendid work contains a careful compila­

tion of the most useful Receipts and Replies given 
in the Notes and Queries of correspondents as pub­
lished in the Seientifie A merican during t.he 
past fifty years ; together with many valuable and 
Important additions. 

Over TU'elve 'J'hollsand selected receipts 
are here collected ; nearly every branch of the use­
ful arts being represented. It is by far the most 
comprehensive votume of the kind ever placed be­
fore the public. 

The work may be regarded as the product of the 
stUdies and practical experience of the ablest chem­
ists and workers in all parts of the world ; the in­
formation given being of the highest value, ar­
ranged and condensed in concise form convenient 
for ready use. 

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

Instructions for working many different pro­
cesses in the arts are given. 

It is impossible within the limits of a prospectus to give more than an outline of a few features of 
so extensive a work. 

Under the head of Paper we have nearly 250 re­
ceipts. embracing how to make papier mache ; how 
to make paper water proof and fire proof ; how to 
make sandpaper, emery paper. tracing paper. 
transfer paper. carbon paper. parchment paper, 
colored papers, razor stro'p paper. paper for doing 
up cutlery, silverware ; how to make luminous 
paper, photograph papers, ete. 

Under the head of Inks we have nearly 450 re­
ceipts, including the finest and best writing inks 
of all colors, drawing inks. luminous inks, inVisi­
ble inks. gold, silver and bronze inks, white inks ; 
directions for removal of inks ; restoration of 
faded inks, etc. 

Under the head of Alloys over 700 receipts are 
given, covering a vast amount of valuable infor­
mation. Of Cements we have some 600 receipts. which 
include almost every known adhesive preparation, 
and the modes of use. 

How to make Rubber Stamps forms the subject 
of a most valuable practical article, in which the 
complete process is described in such clear and ex­
plicit terms that any mtelligent person may readily 
learn the art. 

For Lacquers there are 120 receipts : Electro-Me­
tallurgy. 125 receipts ; Bronzmg. 127 receipts ; Pho­
togr�phy and Microscopy are represented by 600 
receIpts. 

Under the head of Etching there are 55 receipts. 
embracing practical directions for the production 
of engravings and printing plates of drawings. 

Paints. Pigments and Varnishes furnish over 800 receipts, and include everything worth know­
ing on those subjects. 

Under the head of Cleansing over bOO recipes 
are given, the scope being very broad. embracing 
the removal of spots and stains from all sorts 
of objects and materials, bleaching of fabrics. 
cleaning furniture, clothing, glass, leather, metals. 
and the restoration and preservation of all kinds 
of objects and materials. 

In 90smetics and Perfumery some 500 receipts 
are gIven. 

Soaps have nearly 300 receipts. 
Those who are engaged in any branch of industry 

probably will find in this book much that is of 
practical value in their respective callings. 

Those who are in search of independent business 
or employment. relating to the home manufacture 
of sample articles. will find in it hundreds of most 
excellent suggestions. 

MUNN & co., Publishers, 
SOIENTIl'IO AMERICAN OPPICE, 

361 Broadway, l'i ew York. 

LIGHTNING WELL -SINKING MACHINERY MUUFaCTURERS. Hyrdaulic, Jetting, Revolving, _ Ai1:eslaa, Diamond Prospecting Tools, Engines, Bollen., 
Wind M�::gr;�;::::; ��hfsCJ��:?i':t!�. ll&tionquality water;mailoo,26c. The A.merlean Well "or"" . Aurora; .... 

11 4 18 $. Canal SI., Cbleago, DI. 
Dalla, Te:DI. 

Rullng macblne, J. Murray. . . . . . . . . . . . . . . . . . . . . . . . . .  ve!'tor� for .. n.y of tbe invention. named In the fOl'il-Saw, hack ... H. Eri'!"on . . . . . . . •  , . . . . . . . . . . . . . . . . . . . . . . .  468, gomg hat; prOVIded they are simple at a cost of Wl each. Sawmill. \7. W. Stmebring . . . . . . . . . . . . . . . . . . . . . . . . . . .  ,ws. It complicated the cost will be .. itttle more. For full Sa" rest, L. Duemer . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  468, InstructIOns addr!'"" Munn. & Co., 361 Broadway. New eaw Bet, A. Rook . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . ... . . . t68,0'I'l YOl'L Other foreIgn' patents may also be obtained. 
A NEW LI G HT FOR M ...... G1C L.:l1WTEBNs, ana. other new featurel worth 

. _ . . ��D�l�b�Tl� c�:�c:B:.��iu:l�n�!����:8l::york. Branch, 189 La Balle Street (Calumet Bullding). Chicago. Ill .• L. L. DAVIS, Manager 

© 1892 SCIENTIFIC AMERICAN, INC.
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Fownded by lUathew Carey, 1785. 

H E N R Y  CA R E Y  B A I R D  &. C O .  
ludustrial Publishers. Booksellers, aud Importers. 

8 1 " Wal n n t  St .. l'hiladel phia, l'a ..  U .  S. A .  
ITOur new a n d  Revised Catalogue o f  Practical and 

Scientific Books, 86 PRIZes, 8vo, and our other Catalogu�8 
and Circulars, the whole covering every branch of SCI­
ence applied to the Arts, Bent fr..ee and fFee of p'ostag;e to any one in any part of the world who wIll furnlsh hls 
address. 

J (itutifi( �meti(au. 
AWARDED THE FI RST PREM I U M  AN D GOLD M EDAL at  the  Augusta, Ga. , Exposition, 

;po� T�E ::aEaT 
E l ectric Coa l C utte r, E l ect r i c  R ock D ri l l ,  E l ectric 

M i n i ng P u m p  a n d  E lectric H o ist i ng M ach i n e ry. 
THOMSON-VAN DEPOELE ELECTRIC MIN ING CO . .  

620 ATLAN T I C  AV E . ,  BOSTO N ,  MASS. 

1 25 

Sprague, Duncan &, Hutchinson, 
L i m ited. 

FRANK J.  S P RA C U E ,  
L O U I S  D U N C A N ,  Ph.  D., 

OCEAN STEAMSHIPS. STE E L  TYP E FOR TYP EWRITEIS 

A L FR E D  B I S H O P  MASO N ,  
CAR Y  T .  H UTCH I N SON, P h . D. 

Consulting Electrical Engineers. 
1 5  WALL STR E ET, 

N EW YOR K.  
A PO P U LAR ACCOU N T  

O F  THEIR 

OONSTRUOTION, 
DEVELOPMENT, 

MANAGEMENT, 
AND APPLIANOES. 

B Y  VA RIOUS AUTHO RITIES. 
With 9 6  illustra.tions, 8vo, $3.00 

" A volume conspicuous for timeliness of subject and 
excellence of material."-N. Y. lVO'rUt. 

" It is as full of interest as the latest novels, and con .. 
tains a large amount of the most valuable information." 
-N. Y. Journal of Commerce. 

U A handsome volume, important and interesting. The 
story of the ocean steamer is covered in every aspect." 
-Boston Saturday Evening Gazette. 

Sold by all Booksellers, or sent, postpaid, by 

OHARLES SORIBNER'S SONS, 

See Illustrated notice in 
SCI. AM .• Oct. 24, 1891 

ADJUSTABLE STOCKS AND DIES, 
universal ly acknowledged to be 

TEEE :BEST. PI'" Send for 1891 Illustrated Catalogue and Price List. 

ARMSTRONG M FG. CO. , Bridgeport, Conn. 

C9� �LANSON CARY ..----I-N-------.GS� rtf,-it' , ' e,1 T,I R F R  o r  L.. SP� __ , 41  , � L AT sTE::£ OF EVERY D E S C R I P T I ON 2 4 0  & 2 4 2  W. 2 9� ST. N E W- Y O R K . 
L I T T L E  

1 

H E R C U L E S  D R I L L C H U C K  
Has eccentric rotnting. self-grlpplng jaws 

h
lt����::�°¥1.';,"f';:e"rn

t��r.t!ru; 
tlte more powerful the lever-

:t:';I,
Ag;8���':f. P"F��fJ�:l 

powerful, accurate. and dura­
ble chuck in the market. 

O neida Mf". Chuck Co . . 
Oneida. N. Y . ,  U. S. A. 

� N I CKEL  
<l AND i ELECTRO · PLATI NG § Apparatus and Material. 
-= THE ,; � Hanson & VanWinkle Co. � Newark, N. J. 
:E � ��B

C�RJ'IL 
SlTR�Ei.· 

� CHICAGO. 

Electric Light Plant Wanted 
A flourishing city of over 3,000 inhnbitants in East 

���r,i'g";.':,��C:,?fty�i�r:cfJ:ui1n����t
T��'l:�; 

made, and some money in treasury for that purpcse. 
Address KELLEY MOUNT, City Clerk, 

Osawatomie, Kan ..... 

2nd � MACH INERY �i 
N .  Y .  Mach'y Depot. Bridge Store 16. Frankfort St., N.Y. 

StenCIls. Steel Stamps. Rnbber and 
Metal 'l'ype Wheels, Dies. etc. 

�:n��e�a���e�y�W:J::llt�:���\C�I?:n� 
ufactured by special contract. New York Slenci lWks. 100 Nassau St., N .Y 

OIL WELL SUPPLY CO. �l & 9� WATER STREET, 
P l t tsbu r glt, I'a., 

M anufacturers of everything needed for 
.a.lR. or .E S Z .A  1'iT �:mx.x.l!iI 

for ei ther G as. Oil, 'Vater� or Mineral 
Teata. Boi l ers, Engines, Pipe, 
Cordage, Dri l l inJZ Tools, etc. 

I l l ustrated ca!,alogue, price , I ists an
o� dr

i:����;. 
sheets '11l:J1;;j�f 

-FOR-

FREE  SITES TO SU BSTANTIAL 
MANUfACTUR ING  ENTERPRISES 

in tlte rapidly growing towns of Virginia and West Vi"" 
ginia, possessing CHEAP IRON. CHEAP LUMBER, CHEAP 
FUEL, and RAILROAD FACILITIES, address J. H. DIN­
GEE. 300 Walnut Street. Philadelphia. Pa .• President 
and General Manaller ·of n umerous Land Companies 
situated along the lines of the Norfolk & Western 
Railroad. 

ICE HOUSE AND RE FRIGERATOR. 
Directions and Dimensions for Construction, with one 
iIlu!!tration of cold house tor preservinJ;t fruit from 
season to season. The air is kept dry an(l �ure t�rough­
out the year at a temperature of from 34:0 to 36 .  Con­
tained in SCIENTIFIC AMERICAN SUPPLEMENT. No. 1 1 6. Price 10 cents. 'llo be bad at this offioe and from 
all newsdealers. 

T H E  PEN NA. DIAMOND DRILL & MFG. CO. 
B I R D S B O R O ,  l'A . . Builders o f  Higlt CIass 
Steam Engines. Diamond Drills, Power and Hand 
Cranes, and General Machinery. 

Astronomical Telescopes 
.of superior deflulng power • 

. EYE PIECES. etc. 
Manufactured by 

W. & D. MOGEY, 
West 27th Street. New York. llI"" Send for catalogue. 

" T i l E  SINTZ " 

GAS A N D  GASOLI N E  ENGIN ES 
Stat i o n a ry a n d  Mari ne. 

Makes is own supply of g ... from . 
gasoline, and at less expense than 

�ln���e:e����· '��O�th c�ith: 
manufactured or natural gas. Spe.­
cially adapted for small boats and 

�=.:'�e':,�d �<ltJl�J�f:,!' ���a���: 
C LA R K  S I N TZ ,  M F R  •• ,!! 

Springfield, Ohio. 
' 

P U- RE TEM PERED COPP E R  T H E  S Ar EST M O ST O U RABL£ & E[; O NO M I C A l  M E fAL U ER O r F ER ED FOR VA­R 1 U \J S  M E S H t- N I S A L  IJ S F S  H I G H EST ANTI-FR I " T I O N A L  QUAL ITI ES  I NI.l\SPE.NS I  B lE  F DR  hE JTi'I C r... l W O R K  E J R E K A  "TEMPERED C O PPER ( O . N O RTH EMT PA .  

BO:KLE 
A SPEOIALTY. 

E NC I N ES A N D SAW M I LLS. 
--SEND FOB (lATALOGVE.-

NO FA RQ U H A R BOILER EVER EXPLODED. 
A. B. Farquhar Co. (Llmlted), York.. Pa. 

CL.a..��'& 
WOOL WASHERS, 

WARP DYEING AND S I ZING MACHINES, 
PATENT RUBBER CO VEltED SQUEEZE 

R O L l,S. 
POWER WRI�GEltS FO R HO SIERY AND V A R N  D YEI NG, 

D RYING AND VENTILATI N G  FANS, 
WOOL A N D  COT'l'O N  DRYERS, Etc. 

Catnlogues free. C EO. P. C L A R K  
Box L. W I ndsor Locks, Conn. 

!!ucoeuful Lubricator PuUey. in aBe. 
U Z E N ' S  PAT E N T  

I ... U U iIIi l:. P U LLEY O I L E R  
Highly recommended b y  those who bave 
uaed them ror the past tour yeaTS. Prices 
very reasonable. Every user of machin­
ery should have our " Catalogue No. 56," 
.ent free. Mention this paper. . 
T A.N DUZEN " TIFT, ClnelDDat4 Ohio. 

ELECTRO MOTOR. SI MPLE. HOW TO 

:::�f�,: Cl!;i�ra:d
og�!��;:;;��c��o:: �fe���s�l

i���� 
amateurs to make 8 motor wnich might be driven witn 
advantage by 8 current derived from a battery, and 
Which would haTe Buttlcien t power to operate a foot 
lathe or any machine requiring not over one man power. 
With 11 ligures, Contained In SCIENTIFIC AME ltIC AN 
SUPPL'M 'NT. No. 64 1 .  Price 10 cents. To be had at this otlice and from all newsdealers. 

CAST SPLIT FIELDS FOR SIMPLE M OTOR 

�8u USE I R I N DSTO N ES? 
If so, w e  can supply you. All sizes 
mounted and unmo unted, always 
kept in stock. Remember, we make a 

�r.sc:,��g:e
s:le�l;�j�� ��[a'���': 

The CLEVEI,A N D  STONE CO. . 2d Fl{)or. Wilshire, Cleveland, O. 

Steam ! Steam!  
Qu a l ity H igher, P rice Lower. 

For Strictly Cash. Complete Fixtures except Stack. 

2-Horse Eureka Boiler and Engine, • $ 1 50 

4- " " " " "  - 250 
Other sizes at low prices. Before you buy get our prices. 

B .  W. PAYN E " SONS,  
Drawer 156. E I ,M I R A ,  N .  Y. 

WATER FRONTS i1ms�J.�!��&�;g,�; 
adjoining, suitable for Foundry. Rolling Mills, 

Lumber Yards, or any large business demanding 
river, freight and railroad facUities. West Shore 

:r�k .. =p!�it�U�:nJtimr����rn�f
s:;:��C I��d�iI7! 

��:_'b�S��e��f�8 :-r�!els�?t:�y fol' sale-a bar-

IPHILIP VERPLANCK, Yonkers. N. Y. 

T H E  W A R D E N  M FC .  C O . ,  
Germantown Jnnction, Phila, Pa. 

B O I L E R S  
HORIZONT A l "  VERT I CA L. L O C O M O T I V E  

Manning Vertical Boller, Large H .  P. in smal l space. 
\\' arden Purifier, insures clean water for boilers. 

Atkinson }j"'eed Water Heater, no back pressure on engine 
I:lr Send jo,. Catalngue. 

N I O N M O O E L  W O R K S .  C H I C A G O .  

CHUCKS Catalogue No. 12. lust issued 
16 with over 4C new illustrations • sent free. Address 

W A 'l'C HE S .-AIl kinds keir winders changed to stem 
Our new General Circnlar " S. A.," shOwing specimens 

winders. Address W. F. A. oodcock, Winona. Minn. 

rf..:!!o�U:sri�!i!:.now ready. Send stamp and particu-

SEWING MACHINE MOTOR FOR AM A-
teurs.-By c. D. Parkhurst. DeScription of a very sim­
ple and e:ffective motor. with laminated armature, of 
sufllcient power to actuate a sewing machine. With 11  
engravlnlls. Contained in SCl E ':-': TIFIC AM ER1CA N  
SU PPLEMIINT, No. 7 15 9 .  Price 10 cent • .  To be had at 
this ofllce and Irom all newsdealers. 

" ECONOMY IS WEALTH." 
Canvaaaers wanted t o  sell the N I 'W Mo­del Hall TypewriteI'. Why will 
people buy a t100 machine when tao will purChase 8 better one! Send for iIluatrated 
catalogue and

.
terma to County Agents. < 

Addresa N. TYPEWRITER CO., 611  Wublngton Strect, Boston, :Mass. 
Mention Scientific American, 

W IUTM YER l'A TENT F U R N ACE. STEAM ROAn ROLLERS IDE A N D  IDEA), A UTOM ATIC ENGINES. 
TANDEM A N D  C R O S)OI COMPO UN D ENGINES. I BOILERS OF EV E R Y  DESCRIPTION. 

Manufactured by HARRISBU RG FOU N DRY AN D MACH I N E WOR KS Harrisburg, Pa. , U. S. A. - - C--�0���. D E RFORATED �ETALS i'M I N ING SCREENS, ---"', r: ��1'� r�OAL " " O R E  SEPtXRATORS ,  f\EVOLV I N G '" SHAK ING S CRrENS " � ,.' � " J I G S  & STAMP 8ATTERIES , . , " . , ' M I LL I N G  , M I N I N G  MAl H I NERY,"" ; , � o  
� , ' ____ _  ': • .. _--' __ HARRINGTON & KI N G  PERFO RAT ING € ,CH I CAGO .  • 

The Cn shman Chn ck Co., Hartford, Conn. 

ALLE --1..E:1· CAST INGS FF\� SPECIAL ER N S  
'� D--EVLIN " CO , I N E  flN " N G JAPANN p,'\1T_ 

� . ----AB A N D  F I N E  GRAY IF\ON ALSO  S r E E L  

,, �  � F I N I SH IN f�  INc,  .. ,� rHOM LEH IGH 'W E  & AMERICAN 5T PHllA '- 'N� 

ICE-HOUSE AND COLD ROOM.-BY R. 
G. Hatfield. With directions for construction. Four 
engravings. Contained in SCIENTIFIC AMERICAN SUP­
PLEMENT, �9. Price 10 cents. '1'0 be had. at t1lis offi.r ...... 
and of all new.dealers. 

E�� <;Wi lg��T�S REG c ':.A R ,fM6 O U R  �t �6 �"- TH E H li MMER  P R l v E , 3 S  P R IC E "  2 7  
� o  u E POORMAN 2 9 2  RACE<S, C INC INNAT I . O H I O  

OCK & ORE B R EAKER 
Capacity np to 200 tons per hour. 

Has produced more ballast. road 
metal, and broken more ore than 
all other Breake s combined. 

Builders of High Grade MiniIl{! 
Macbinery. Send for Catalogues. 

C A T E S  I R O N  W O R KS, 50 c �o. C li n ton St.,  C h icago 
136 C. Li berty Street, New Yark. 

237 C, hanklin St .• Boston, Mass DEAFNESS & HEAD NOISES CURED 
by Peck's Invisible Tubular Ear Cushions. Whispe1'8 

_ hltard. fJucce8stul when a.l l remedies faii. SotnfREI:' Wl" b,J F. HISOOx, Siia B'way,N.l'. Writefor book of pruofa .. 

© 1892 SCIENTIFIC AMERICAN, INC.



J citut if ic �mericau. tFEBRUARY 20, 1 892. 

�bperti.ements. 
-( T H E  O N LY C E N T L E M A N ' S  L A U N C H  B U I LT .  )-

I TH E O N LY N A P H T H A  L A U N C H )! '  
l u  .. lde PaKe, each insertion - - ' ii  cent .. a I �n ..  . . . . . . • _ Over 1 , 000 n ow in successful use. Jlack Pallre. each insertion - - - - $1 .00 a h ll .. . 

No G overnment I nspection.  TANITE Emery, 

'l'he above are charges per agate line - about eight 
No LI'censed E n g i neer Ilnd i • •  et In agate type. Engraving. may head adver· 

The Simplest, Safest and Best Pleasure Boat . 
word. per line. Thl. notice shows the width of the line, I' . Emery Wheels, 

Emery Whetstones. 

Grinding Machines, 
Knife Sharpeners, 
Knife Grinders . 

t itlements at the same rate per agate line, by measure-
ment as the letter press. Advertisements must be 

Catalogue containing 
-
names of O\l-ners and " Blue " ecelved at Publication Office as early a. Thursday 

. Book" with hundred. of te.tlmonlal letters sent on lnornlng to appear In the following week'. I •• ue. 
ap)Jlication with IIve-cent .tamp to defray postage. 

� � THE GENESEO 
i:$ R O A D  C A R T, ::i Best Top and Open C art on eart

. 

h . 
.:l Rides as easy as a buggy or no sale. 
� P- Fn!e. C"irc u lat'S for all.  "2 . D. F. SARGENT & SON, � GENEto' EO, Henr):_

C��� 

THE AMERI�AN �ELL TELEPH�HE �� I 
95  M I LK ST . ,  BOST O N .  M ASS , 

T h i s  COlll pan y O W I J S  t h e  Letters Pateut 
!{ranted to Alexander H rahalll Bell. March 

7th, 1876, No. 174, 465. and .Jan u ary 30th, 

1 877. No. 1 86.78 •. 
The transmission of Speech by all known 

forlll s of Electric Speakin g Teleph ones in· 

fringes the ri!{h t secured to this C Olllpany 

by the above patents, and renders each 

individual user of telephones Dot furnish­

ed by it or i ts l icensees responsible for such 
unlawful  use. and all the consequencetl 

thereof, and liable to lIu i t  thE'refor. 

"GARFIELD'; 
Locomotive Inj eetor, 

A u tomatic Injector, 
Double Jet InjeclGr 

and Ej ector. 
Best Boller Feeders known 

for Hot or Cold Water Lifting 
or taking water under pres­sure. pr Send tm- Price LiBt. 

- - The Ga-..fteld Imector Co.!.Mf •• 
P, O. Box 69, WADSWORTH, VHIO 

Tho Belknap Little Giant Water Motor 
Best Water Motor, mo.t powerful and 

efficient machine 011 the market. 
Electric Motors and Dynamos. 

Combined Water Motors and Dynamos. 
Cyclone Colfee. Mills for Grocers' use. 

Combined Motor and Mill in one case, 
run by water or electricity. 

W1it.e for Circulars. 

BELKNAP MOTOR CO. , 
23 Plum St., Portland, Maine, U. S. A. 

YO U HA VE SOMETHING 
to live for if you ltave not seen Q'ltr ne'Zd 

witlt. Pnnematic Tir�s. L ight, Strong, Durable, and fully guarallteed. 
P O P E  M FC. C O . , 211 Columbul Ave .• Bolton. 

]2 Warrpn St.,  S. Y. 2tl1 "?abash Ave" Chicago. }'aetory, Hartford., Conn. �ATENTS ! 
. . MESSRS. MUNN lit CO. iIi connection with the publication of the 8CJ>JNTIFlC AMERICAN, continue to exa.mine improve­ments, and to uct as Solicitors of Pa.teuts for Inventors. 

In thls Unef:lf business they have bad lort" •. H ,.r "fI"',' Ixperience, and now have Il1lequa /,'1i. ,ftt c U i t if's for the 
preparation of Pstent Drawings, 8p�ciflcations, and the I!rosecutlon of Applications for Patents In the United �tate8, Canada, and }1'oreign CountrieH, Messrs. Munn 
.... CO. &Iso attend to the preparation of Caveats, Copy. rights for Books. Label .. Rel.sueK, AS81IUlment., and Reports on Infringement. of Patents. All  business in­trusted to them is  done with speCial care and prompt. nes8, on very reasonable terms. A pamphlet sent free of charlle on applicat.ion. con­talnfng tull information about Patents and how t.o pro­(lure them � directions concerning Labels, Copyrights, �::=ent�!e�feet.l'r��e:.ooi;�� J::ff{.�e:::;;,n�i I-stents, etc, 

We also send, fTee of charge, a Synopsis of Foreign Pa-
���n�.:'iJJht'h���J:��u�r�e::'����� ��rfJ�uring 

jll UN �  &: C O . ,  Solicitol's of Patent�. 
361 Broadwa)", New Yo)·k . BllA.NCB OFFICES.-i'lo. 622 and 6'.U F Street, Pa­

cine Building, aear 7th Street, Washington. D. C. 

Goa_ E:I11;:l:l1e a:l1d. Pc>�er CC>:D1pa:l1'l1 . 
MORRIS JlEIGHTS OX THE II A R ],E;}( , - - - - NE\V Y O R K  C I T Y .  

PACIFIC NAPHTHA LAUNCH CO., Tacoma, Washingtoll, Agents for t h e  Pacillc Coast. 

H .  M .  OUACKENBUSH 'S SAFETY CARTR IDGE R IFLE. 
The Best Accu rate R ifle 

Yet Offered for the M o ney. 

Whole l ength, ns inches ; weight, 4� Ibs, ; calibre, 22,100, 
for regular U BB " or long and short cartridges. "r e 
gll R I'Ruree these Ri tlellj to Mhoot as strong and 
UN RC("UI'ate as any ��. 100 U a l i bel" R i ft e s  made ; - besides they are perfectly safe to handle, qui ck to operate, reliable in ev� re�pect' and will be"r ince •• ant use without Impairing their efficiency In t e 

lei..st degree 'l'he rear Sights are adjustable, and the barrel can be instantly - removed frc)m the frame making a handy arm to carry tn trunk, valise
k 

or 
package. J4Jach Rifle is tested before leavhlJi( our work,!), and is kno�ke� down as above �tated, a�d �atlY lac 'r 
lD a neat, stro� box. We alHo manuf�ctgre a ffl�f"t':,'j���:;'°I�"� I\,i:;';,��J;.!t�a�'lr::'��f

t8:'e :Orl� a:nd"t'l':!.� ��::���;1ias ;��:ri:::l l:be
ot����

��a�e� �a;Sy'�o �laee them. with success, on their schoolships. • 

P- Illustrated Price List sent on application. P- Sena 101' elLtaioy!.!, No. 38. Addres" 

· H . M .  QUAC K E N BUSH,  Man ufacturer, Herkimer, N. Y., U. s. A. 
NOTE.-\V e stamp our name plainly on each gUll we make. 

AN ppyZEN:! ��; �,Y�r. 1 THE SMITHPREMlEii "iYPEWUITER 
not of 

'Shim�.�'l.WL.HeadS 
T o  WOrk Car Siding, Flooring 

. �u\'3'b!J'.!£ s�E ;
an� 

Blinds. Cope Heads to .. . . . . . match. s ... ') �. Shlmpr &. 80DI, 
Centre St., Milton, Pa. ---�- - � - -- - , ,- - - - -�----- - - - -- - -

ImlJOrtant Improvements. 
All the Essential �'eatures greatly p�rfected. 

The Most DUrable In Alignment. 
F-48siest Bunni]lJl and Most Silent. 

All tXpe cleaned in 10 .econd. without SOiling the hands. The :;mith Premier TypeWriter Co . ,  Syracuse, N I  'r . .  U. S, A, 
P- Send for Catalogue. _ - ----- -- -

K 0 D A K S �re al�ays sold 10. �ded read

. 

y fo,r 
ImmedIate use. They can , be . used for roll fiJ.in",or glas,�tes. 
The new 12\.S'1 j -+ -+ -+ -+ Daylight '� 

can be loaaed in daylight. Registers exposures and locks automrliCfy when 
a new film i s  turned into place. . , 

' . $850 to $2500 
- J 

Send for eire'llara . THE EASTMAN COMpANY, 
ROCHEstER. N. Y. 

:0 0  U -:��� i�t��E:R. '1 The Sebastian��ay cO: �Motor ot the 19th Century Foot�proved Screw cuttlRg 
. 

- Cost a��� �:e
O��r';,e�our to Power LATHES each indicated horse power, _ oJ _ 

. 
'" I I /  lto'lirth J I M  siu 11' J/ l'a l l 1 l' UPI'! " l.) r l i l l ressel, Chuckst DrIlls. Do�8, .. - -- What others think'of me is stated and MH.chin ists' ana _AllU\t�ur� ,1; _ _ in catalogue. I O U l.tit.M_ LatlH'8 011 �'''Ifl/.' Lata.-

CHARTER GAS ENG I N E  CO, io'!ueM mai led on '!pphcat oon .  
. . I 1 b;, 10 1 61 H II< h l and A v e . ,  - . � . P. O. Box US. "' I e r h nll, 1 1  • ,. ( U N E V. O H I O .  S A W S  Wanted 50,000 Sawyers S A WS and L u m o e r m e n  to JENKINS' UPRIGHT CUSHIONED 

POW E R  H A M M E R .  

The Tanite Co., 
STRO U DS B U RG, PA . 

1 61 WASH I N GTON ST., N EW Y O R K .  

ESTA B],I8HED 1846. 
The Most Popular Scientific Paper in the World 

( 11 1 )"  $:1.00 R Yea.'. Includiull Po�t nlr'" 
''' .... k l y-1)2 N u mbf'.·" p, Y " R r. 

T h l �  w i d  .. h ci t'cu l R l pd and splendidly Illustrated 
paper is publtshed. weekly, Every number contains six­
teen pages of useful information and a large number of 
original engravings of new inventions and dlscoverleM, 
representing Engineering Works. Steam Machinery. 
New Invent.lons, Novelties In Mechanics. Manufactures, 
Chemistry, Fllectrlclty, Telegraphy. Photography, Archi­
tecture, Agriculture, Horticulture, Nntural History, 
etc. Complete Ust of patents each week. 

rt'("I'IlUi of � lI bsel'i p t i on .-One ('opy of the SCIEN­
'l'U'10 AMERICAN win be sent for mH� 'yeur-52 ll11mbel'S­
postage prepaid, to any .ubscrlber in the United States. 
Canada, or Mexico. on r�ceipt of tlnee .10 I I a.'" by thp 
publishers ; six month., 1111.50 : Lhl'ee month., 1111.00. 

C htbs.-Speclal rates for several names, and to Porn 
Masters. Write for particulars. 

The safeot way to remit I. DY Postal Order. Draft. or 
Flxpress Money Order. Money carefully placed inside 
of envelopes. securely sealed. and correctly ad_II, 
seldom goes astray. but Is at the sender's risk. Address 
all letters and make all orders. drafts, eM., payable to 

M I)NN &: CO . . 361 BroR.dway, Nf'w York . 
---0---

'r U E  
jdtntint �mtritau juppttmtnt 

This Is a separate and distinct publication from 'l'HE 
SCIENTIFIC AMERICAN, but is uniform therewith In sl,p, 
every number containing sixteen large pages full of en. 
"ravings, many of which are taken from fore",n papers 
and accompanied with translated descriptions. THE 
�("IENTIFIC AMERICAN SUPPLEMENT is published week. 
Iy, and includes a very Wide range of contents. It pre­
sents the mORt recent papers by eminent writer. In all 
the principal department. of SCience and the U.eful 
Art .. embraclnll Biology, Geology, Mineralogy. Natural 
History, Geography, Archreology, Astronomy Chemis­
try, Electricity. Light, Heat. Mechanical Engineering. 
8temn and Ruilway EDIlineerlng, Mining, Sblp Bulldln" 
Marine Engineering, Photography, TecbnolQl!"Y. }1,"L.� 
facturlng Industries. Sanitary Engineering, AgrIcultur.� 
Horticulture. Domestic Economy, Biography, �Iedicine, 
etc. A vast amount of fre.h and valuable information 
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