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COllU'LAIIfTS AGAINST THE PATENT OFFICE. with granted. Relieve the present examining forCtt 

A seri�Df articlas was lately published in the New from the duty of determining whether it is beiSt to 
York.World, containing a long string of complaints grant a patent or not, and let the inventor examine 
and charges against the employes of the Patent Office. and decide the matter for himself. It is just as practi
They were accused by inference, if not directly, of cable for him to do this as to search the records wlielJ 
carelessness, neglect of duty, favoritism, corruption, buying a piece of real estate. 
fraud, bribery, deceit, malice, injustice, systematic Let the cost of patent copies be greatly reduced. 
efforts to swindle, persecute, and defeat inventors in Let the present examining force be employed to see 
their endeavors to secure patents; together with other that the applicant's papers are in propel' form, and the 
irregularities. But no individual names were men- records of all previous patents and descriptions of in' 
tioned. These revelations were backed up by a curious ventions kept well classified and easily accessible. 
and interesting collection of letters, opinions, and This will occupy their time to the best advantage; and 
criticisms given by inventors, patent solicitors, and enable them to perform their duties with satisfaction 
patent lawyers; some of whom delivered bitter com- to themselves and all concerned. A modification of 
plaints, because the Patent Office had been stupid or the law appears to be imperative, and if made in the 
failed to do or grant what they wanted; nearly all ex- direction we have indicated, the delays, litigations, and 
pressed a belief in the necessity for reform in the other hardships to which inventors are now subjected 
management of the bureau. The published matter before the Patent Office probably could never occur. 
formed a grand howl, or newspaper earthquake of the _ ,., .. 
most sensational kind. AN IMPORTANT SUPREME COURT DECISION. 

We are glad to be able to say, however, the Patent A decision of some importance, as affecting the bear
Office has survived the shock; the officials are still at ing upon American patents of foreign patents for the 
their posts; they are not even begrimed with the same invention awarded to the American patentee, was 
smoke; and the grand old machine continues to grind rendered in the United States Supreme Court on.Janu
out every week its immense quota of five or six hun- ary 21. It was in a somewhat celebrated suit, entitled 

th::������:!:";;��:��::The SCIENTIFIC AMERICAN and SUPPLlCMlI:NT dred patents for new inventions; in reward for the the Bate Refrigerating Co. vs. George H. Hammond & 
will be sent. for one year, to any address In U. S. or Canada, on receipt of genius of inventors, by which the industries of the Co. A United States patent had been awarded to .John 
,even doUars. country are so constantly diversified, increased, im- .J. Bate for a process of preserving meat during �ns-'l'he safest way to remit is by draft, postal order, express money ord er, or 
registered letter. proved, and maintained. portation and storage. A Canadian patent for five 

Australia and New Zealand.-The SCLENTIFHl AMERICAN and But are there no difficulties at the Patent Office, no years had been taken out by him previous to the issue 
SUPPLEMENT will be sent for a little over one year on receipt of £2 cur- opportunities and no practice of knavery, as the World of the United States patent. Before the expiration of rent Colonial bank notes. ' 

Addl'e&s MUNN & CO., 361 Broadway. corner of Franklin Street. New York. has described? Do the officials never act in bad faith the Canadian patent it had been extended on payment 
tow/l.::-d inventors? Are they al ways pure and faithful? of the 5tatutory fees for five years, and before the term
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Do they never purposely delay business, abridge claims, ination of the extension had in like manner been ex
or give real cause for complaint? tended for five years more. The law of Canada au

It would be strange if they did not. They havegreat thorizing these extensions as a matter of right was in 
power. They are, for the inventor, his judges and his force at the time the original patent was granted. The 
jury. Moreover, they are mortals, made of clay like Circuit Court had held, notwithstanding this state of 
the rest of us. They are hunted, badgered, and tempted, things, that the An:l.erican patent was limited in term 
from morning till night, by a crowd of anxious appli- by the original Canadian patent of five years, The Su
cants or hungry agents, asking for decisions or com- preme Court disposes of this view, and decides that the 
plaining of thoss already made. Each wants his case fifteen years, although composed in part of extensions, 
taken up at once, ahead of all others. Many are sus- is for the purposes of statute 4,887 to be considered as the 
picious persons, who imagine the examiner is trying to integral term of a foreign patent, and declares the Bate 
steal his invention or defraud him of his rights. There patent unaffected as yet by the Canadian term, which 
is nQ end to the mean and irritating things such indi- does not terminate until 1892. Much comment was 
viduals will say or do. Some agents are so self-suffici- made upon this decision by the press, but it will be 
ent they consider themselves insulted if an examiner seen that it is not so broad in its effects ail stated by 
calls attention to gross blunders in their papers. In many of our contemporaries. The decision was deliv
short, the time, patience, and skill of examining officers ered orally by .Judge Blatchford. 
are often subjected to the severest trials, under which, .. , • , .. 
and the lack of proper facilities for making accurate Removal oC a Hotel at Coney I.land. 

searches, and the pressure of accumulated work, it is Our readers will doubtless remember the description 
no wonder if many errors, wrong decisions, and irregu- we published about a year ago, concerning the moving 
larities should take place. of the Hotel Brighton, one of the largest hotels at 

Yet, as a whole, it is doubtful if any branch of the Coney Island. 
public service is so well conducted or shows such splen- Another neat piece of work has just been accom
did results as the Patent Office. The examining officers, plished in the removal of the Ocean House at the same 
as a general rule, are faithful and exemplary men, able, place. This large hotel, 42 X 55, two stories high, with 
intelligent, and as careful as the circumstances in large piazza, was erected twenty years ago, and at that 
which they are placed will allow. They do the best time stood about 600 feet back from the surf. The 

FAGD they can. But the system under which they labor is many changes in the beach since then have washed all 
I. A.p�e��:'?I��ft��t���g,�:t::����ite�:.!N:U?:'.��N

m�::'��.r:� defective and leads to endless troubles. this land away. The hotel was placed upon piles two 
falllnll stars considered,including the proof from tbe chemistry of The present law, which aims to provide for a thor- years since, as the indications were that at any time fire. balls, from the auror�, from fallen dust; and from the identity . 
of.f'b

b�l���g�l';f;/����';;'!���'tis!i; by"iioy"i'iiiiIY A'n·ini.e�e.i: .0915 ough scientific and legal examination of each applica� the foundations might he w.ashed away. This proved 
ing practical article for sky observers,wlth a diagram showing the tion for a patent, was passed more than half a century true, for la8t year the ocean had reached the hotel, but rell\tion of the earth to the heavens in t.he present month.-1 illus-
tration . . . . . . . . . . . . .... . .............. . . . ............. . . .......... . ........ 10914 ago, when the sciences and mechanic industries were lJO immediate danger was feared, as the piles were 20 
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• ROYER.-An interesting review of the development of intelli .. 

gence in the lower animals. with many graphic illustrations of 
the appreCiation by them of numbers . . . . . . . .. . .. . . . . . . . . . . . . . .. . . . . 10916 
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• A Dew accumulator excited by caUt�tic potash, using electrolyti

cally reduced copper as a positive electrode. with elaborate table 
of results obtained . . . . . .. . .. . .... . .. . .. . . . . . .......... . . . .. .. . . . . . . . .. 10913 

Phenomena Produced by Electric Discharges on Eastms"'s Pel
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in their infancy, when inventors were few, patents and feet long and firmly bedded in the sand. The owners 
new inventions scarce. of the hotel thought it safe, and expected, from its 

More patents are now solicited in a week than were situation over the ocean, the attractiveness of the site 
then granted during 8. year. It was then possible for would benefit the business. This was the fact, but this 
the government to examine and decide each case with winter, during °a heavy easterly storm, another slice of 
care and deliberation. To do so now is almost out of the beach was removed, and when the storm had sub
the question. More than thirty-five thonsand applica- sided, the hotel was left quite alone in the Atlantic, 
tions for patents were made last year. The number some 50 feet from shore, standing on piles. There was 
steadily increases with the growth of population. Ai- a probability of the sand cutting away and leaving no 
ready the;e are three thousand seven hundred classi- snpport for the piles, and also the danger of float.ing 
fications of inventions, Rub and general, in the Patent logs or ice battering them down, and it was decided 
Office. to remove the building. The contract was awarded to 

The duty of examiners is first to see that the patent Messrs. Louis Heineman & Sons, of Brooklyn, and they 
papers are correct in form, clearly illustrate. describe, have just successfully removed the building to the 
and claim the invention; and, second, to make sure �solid ground, and it now stands some 300 feet back 
that the device claimed has not previously been pat- ffrom the beach. The plan of operations was as fol
ented here or abroad, nor described in anr prIn ted lows: Ro ws of piles were sunk by water pressure under 
publication in any part of the world. If the inven- the hotel, reaching to the shore; these were capped, 
tion has been previously patented or described, then and upon them were laid heavy yellow pine sliding 
the patent must be denied, for it would be invalid if ways. Upon these ways the hotel was raised, the old 

VI. t�:���'I�.?!I�!tricA}��'::�e':' wft�O a:8��:ti!n�}i�te ':3roe;s.��� granted. It is obviously impo!;lsible, with the meager piles being left standing. By crabs on the shore the 
produced thereby .... . ......... ..... . .. ... : .................... ....... 10907 force of examiners now employed, to make a legal and building was pulled and slid from its position over the 

VII
ih� �i�:"�li���y"���!V������'iToR;. 'r;,�n3�\�;��:��fc�\\�n

d� 
scribed and illustrated, with full account of the ceremonlal.-4 il-lustrations.... .... . ... .. .. . .... .... ... ................... ... . .......... 1()91)3 

Examination of the Literati at Hue.-A continuation of this sub-
l�t
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scientific examination of thirty-five thousand applica- ocean t.o the bank. It is now securely located on terra 
tions a year. EYen the classification and printing of our firma, and has been preserved from being completely 
home patents is'so very defective, and the knowle,dge washed away, as the piles upon which it rested were 
of them so incomplete, that the examiner cannot be undermined and carried out to sea almost before the 
certain of the correctness of his searches among them; hotel had reachfod its new home. 
while as to foreign patents and ot.her fublications, .. 1'1 ... 
only a superficial glance is, in some cases, attempted. THE late Benjamin B. Hotchkiss, of Bridgeport, in-
This poor, shadowy, imperfect, and almost useless busi- ventor of the well known quick-firing cannons, now 

VII�rrnli�1�����i�J;;;-:'lg���
I
�g�'k!��ln�.���\:':' :,:a"��a� ness of official examination grows necessarily worse and ueed in the military and naval services of nearly all 

d�t�l�pr;:�hJ'�r:t�:.�I'l:�!ht';,U:�rf: ���.l'0lr��r
p�:�:�?�T[li·fiili 10909 worse every year, and tends toward self-destruction. nations, acquired an immense fortune as the result of 

�:��l!� ��d
dl'i,c::.�o:.:tl�: ;�:e����.�����I�.�. �������.�'����::.���� 10906,· Would it not be an improvement to sweep it away al- his ingenious devices. He left an estate valued at over 

together? Would it not be a simpler and better twelve millions of dollars. His heirs are now litigating 
IX. �:!.�c�;,-;-::II'i,'i����trn�l�!�e���r::·���t���jI;�;.�v:�t�l�: method to lat each inventor become his own examiner? abou t the disposal of these millions; and the lawyers 

::te;I�"cf'�g���d��1i'oan��_::I.��:�I��.����.��������������.���?':'.: 10912 If, after examination, he asks a patent, let it be forth- are likely to reap a harvest. 

© 1889 SCIENTIFIC AMERICAN, INC



FEBRUARY 2, 1889. J 
The International BxhlbUlon oC 1889. and methods of metal working, except it be with ref-

(IoBoH OUB Bl'lIiOIAL COBRESPONDJlNT.) erence to the large French steel works, and I purpose, 
PARIS, January 12,1889. in due course; to investigate these methods, ia or.der to 

The first impression one receives on a general survey compare them wUh the American and English:\'" .�. 
of the 'Paris exhibition buildings is an exceedingly A word or two may not be out of place with reference 
favorable one. There is a something about them that to the feeling in England with regard to international 
is pleasantly impressive, and this feeling augments aF! exhibitions. 1 have frequently asked English manu
one passes through the various departments. facturers when there was likely to be such an exhibition 

What it is that gives this impression is not at first in England, and the reply has almost invariably been 
clearly definable, put reflection discloses that it is the the same, viz., "We don't want any more international 
ornamentation, which iF! charming in its effective un- exhibitions. They don't do us any good, for the for
obtrusiveness. Certainly no other exhibitIon has ap- eigners simply came over and copied our methods." 
proached this one in the ornamentation of the windows Now, I do not think there is any justice in this. My 
and walls of the interiors, as well as the exteriors of the memory goes as far back, very distinctly, as the ex
buildings. It is too early, however, to dwell upon this hibition of 1851, and I cannot call to mind any one 
point, as much of it is only fairly begun. branch of industry in which English methods were 

The bnildiugs are, as a whole, well advanced, and, so copied. On the other hand, I well remember how 
far as one can at present see, the opening day (May 4) some of the foreign exhibits were held up by the Eng
will find matters in better order than is usually the lish press as models for the English to follow; china 
case with exhibitions. and crockery ware being prominent examples. In this 

An American cannot well avoid a comparison of this connection the fact is recalled that English visitors to 
with the Centennial exhibition of 1876, and will at once the Centennial exhibition at Philadelphia returned 
concede that, so far as the buildings are concerned, this home and copied many American machines and meth
Paris exhibition is quite beyond comparison, not so ods; and, as a case in point, I believe that Messrs. Smith 
lIluch in size, however, as in refined beauty. & Coventry, of Manchester, did so, with great advan-

If one confines himself to the grounds on which the tage to their shop methods: and no one will dispute 
exhibition stands,the Centennial exhibition has the ad- that this firm turn out a high class of work. Among 
vantage, or if one leaves the scenes outside the en- other things whose acquaintance English engineers 
trance gates out of mind, and thinks only of the actual have made at exhibitions may be mentioned the Corliss 
exhibition grounds, then the Centennial again has the engine, the Wheelock engine, the French metal cutting 
advantage. But the entrance to the Paris exhibition saw machines, and American watch making machines. 
will be delightful, especially if one goes through the E'ach of these has been copied in England, while I 
Trocadero, across the Seine, and past the Eiffel towel'. think I may say the same of the Brown & Sharpe milling 

When we come to the arrangements of the exhibits, machine, the screw JDachine, and the Morton Poole 
there JDay be room for a difference of opinion; for ex- calender 1'011 grinding machine, and, coming down to 
ample, agricultural implements will be in the agricul- smaller matters, the twist drill and the emery wheel. 
tural department, which is separate from the ma- The space allotted to the United States is not equal 
chinery department; hence, the effect, so far as it de- to the amount applied for, but t,here is one vacant 
pends upon the magnitude of the exhibits, is dimin- I space that would be exceedingly valuable for any firm 
ished. On the oj,her hand, however, to whatever ex- whose products were of sufficient importance and 
tent the general machinery department suffers on ac- sufficiently ornamental to fill it. This space is the 
count of the absence of the agricultural ma.chines the facade at the end of the machinery department. The 
agricultural department obviously gains, and it is per- corresponding facades in other departments are being 
haps preferable to have each special class of machinery ornamented by the exhibitors in the respective depart
exhibited in connection with the particular class of mentsras much as 200,000 francs having been subscribed 
human industry to which it belongs, or with which it for the ornamentation of a single facade. Hence, if any 
is most intimately associated. Nobody, however, who American firm applies for this space, it must be for an 
visited the Centennial exhibition of 1876 is likely to exhibit that will be effective in appearance and well up 
forget the impression made by the immensity of the in quality. If the Dil3stons were to put their minds at 
machinery department, notwithstanding the com para- work, I should think they could get up a design em
tive crudeness of the building. The Paris exhibition bracing their saws that would be attractive and 
floes not, it must be admitted, duly impress one with .suitable. 
its immensity, notwithstanding that some of its build- It is reported here that Edison proposes to span the 
i IIgs are over two miles apart in a continuous line. machinery department with a rainbow of incandescent 
i!:ven the main buildings are not impressive in their electric lights, which would, without doubt, be a most 
magnitude when viewed from their interiors, which effective exhibit. JOSHUA ROSE . 
occurs from the internal subdivisions. .. 4. , .. 

It is these internal subdivisions which afford such op- The Hydraolle lUevator Cor the BUrel Tower. portunities for ornamentation, and that, therefore, lend 
the peculiar charm I have before referred to. At the The cylinder for operating oue of the lower elevators 
Centennial one might spend hours in one department in the Eiffel tower, in Paris, haE just been shipped by 
(as, for example, in the main building), and after the the makers, the well known firm of Otis Bros. & Co., 
first coup d'mil (taking in the immensity), the build- of this city. It is no small .tribute to American inge
ing would attract but little attention or interest. nuityand enterprise that a leading French engineer 

The machinery department is well advanced. The should appeal to America when confronted with a new 
Brown engine, of which the SCIENTIFIC AMERICAN gave problem. The elevator starts from one of the legs of the 
illustrations in 1877, is to be exhibited, and no worthier tower, and rises, following an inclined path that varies 
example of the best American workmanship is to be its degree of inclination, until the landing, 489 feet 
found. Some of your readers will possibly remember above the ground, is reached. The difficulty arose 
that some of the visiting English engineers fell into a from the nature of the course the car had to follow. 
singular blunder at the Centennial exhibition of 1876 ; No sati@factory offer could be obtained from French 
inasmuch as that they condemned the nickel plating firms. After the 489 foot landing is reached, the diffi-

culty ends, and an ordinary elevator of French manuof the Putnam lathes, of the Brown engine, and of some 
other American exhibits; whereas thesfl exhibits were facture is used for the remainder of the distanlle. We 
simply highly finished with ordinary mechanics' tools, give some of the dimensions of the great cylinder: 
and not .plated. There are, I hear, firms in England Diameter, 38 inches ; length, 41 feet 7 inches; circulat
who are producing equally as high a grade of work- ing pipe, valve, and water chest, all 9 inches; total 
manship, but there is, to my mind, no risk at all in pro- weight, 51,400 lb.; working pressure, 180 lb. to square 
phesying that no piece of machine or engine building inch. It is two inches thick. The firm have ship
will exceed the Brown engine for quality of fit, while ped to Paris 300,000 lb. of-machinery to run the two 
none will equal it for finish. 

. elevators. 
It is reported here that Professr J. E. Sweet has just -----.-.. �, ..... , ...... ------

concluded to exhibit one of his new 100 horse power More Grecian Bxeavanone. 
straight line engines. This is welcome news, for there It appears that Delphi, in Greece, where Apollo 
is an American stamp of originality in this engine, i. e., prophesied for a thousand years, and the Amphicty
there are numerous departures from ordinary designs, onic Council sat, may now be purchased by Americans 
and a sound reason for every departure. for the purpose of exploratioDs. The' Germans have 

Both these engines are to drive sections of shafting; Olympia, the site of the most famous temple of Jupiter, 
the latter, however, not being as yet erected: i do not where they.have been excavating with rich results. 
know if the various sections of shaft in each line are to The Greeks are working at the Acropolis in Athens, 
be connected by a coupling or not. The' bearings for and the English an" Americans in other places. 
the shafting are not self-adjusting in any respect, but France, Germany, and England have had schools in 
this does not much matter, because the frame pillars on Greece for study and exploration for some yearl!!. The 
which they stand are bolted to heavy stone and cement 'American school has been maintained for six years 
foundations, and there is nothing to deflect or sag and since its foundation by the Archmological Institute, 
throw the shafting out of line. supported by contributions from American collegtls iii 

George H. Corliss' experiment of speeding up with able to give. Delphi is regarded as the richest of all 
gearing is not to be repeated here, .nor is it likely to be sites, and it can now be had for $80,000. The village 
anywhere else, as far as that goes, for. it was too expen- of Castri, on its site, must be bought and removed. 
sive; but it was a beautiful piece of workmanship, and To raise this sum, Professor Charles Eliot Norton, of 
engineers would remember the Centennial if for no- Harvard, recently came to New York and laid the mat
thing else but Corliss' wonderful gear wheels. ter before a few prominent gentlemen at the house of 

We Americans know but little of French machines Bishop Potter. He pointed out tbat if there is any 

value whatever in the study of the art and literature 
and philosophy of th� al,lcient world, it must hereafter, 
in order to be punmedeffectively, be pursued in con
nection with the explorations which are being carried 
on, both in Asia and Europe, on the sites of Greek and 
Roman and Egyptian cities and temples. These ex
plorations have already almost revolutionized our 

nowledge of the Greek and Roman world. 'The ex
cavation of Delphi would be attended with results of 
the profoundest consequence, and, as F1'ank Leslie'S 
Newspape1' states, no such opportunity has been pre
sented to Americans before, and it is hoped that the 
sum required may be speedily raised. 

...... 

1:1'01' Star Gazere. 

Doubtless all of our readers have noticed the brilliant 
appearance of the planet Venus in the western sky in 
the early evening hours, aud a great many have won
dered what its relative position to the earth and sun 
may be to cause it to shine with such unusual bright
ness. Many also have noticed that the planet Mars has 
lingered near Venus for several weeks, and would like 
to know the reason for this apparent nearness. To 
such inquiries the almanacs give no response. They 
merely record the fact of a conjunction or opposition 
occurring on a certain day, without giving any expla
nation of the phenomena. 

To that large and ever-increasing class of our readers 
who are interested in the ever-varying appearance of 
the he&\Tens we commend the concurrent number of 
the SCIENTIFIC AMERICAN SUPPLEMEN'J', which con
tains a most interesting article on the planets for Feb
ruary, 1889. illustrated with what is an entirely new 
feature in astronomical record-a map of the solar sys
tem, giving the exact position of every major planet for 
the 1st of February, and the amount of movement of 
each in its orbit during the month. 

Being drawn to exact scale, the distances of the plan
ets f!'Om the sun, the earth, 01' each other lllay be meas
ured with a fair degree of precision, and the cause of 
every conjunction, elongation, opposition, etc., appears 
almost at a glance. It also forms a complete index to 
the position of the planets in the sky at any time of the 
day or night. In fact, it is a complete key to the move
ment of the planets for the month, and we have no 
doubt that large numbers of our readers will be sur
prised at the number of questions regarding the solar 
system which may be answered by means of the map. 

.. , ., . 

The Total Solar Eelipee oC the Son, JUl. 1. 

The observations of the parties from the Lick Ob-' 
servatory, at Bartlett Spring!', were very complete, 
and will soon be published by the Observatory. A 
communication from Prof . .T. E. Keeler says: 

" My own observations were made with a 6� in. equa
torial telescope, to which was attached a spectroscope 
with the attachment devised by Hastings, and de
scribed in the report of the eclipse at Caroline Island. 
The phenomena whicb I observed did not correspond 
exactly with his observations, but are in partial sup
port of his theory. 

.Prof. Barnard obtained nine photographs with three 
cameras equatorially mounted on'a polar axis dri.ven 
by clockwork. His negatives have not been developed 
yet. 

Prof. Hill observed the times of contact, assisted me 
in my work, and studied the structure of the corona 
with the finder of the 6� inch telescope. Time was 
obtained by telegraph f!'OlD the Lick Observatory. 

Prof; Leuschner obtained seven measures of t� light. 
of the corona with a wheel photometer devised and 
made by Brashear. 

Mr. Geo. W. Yount made an oil sketch of the cor
ona, and several other persons made sketches, which 
were given to the party. 

The sky was a little hazy, but all the observations 
were considered successful." 

. 

.. , .,. 

Oxycen• 

Pure oxygen gas, says A. H. in the English Mechanic, 
may be obtained from the atmosphere at a trifling cost, 
so as to enable it to be collected in unlimited. quanti
ties in gasometers, like coal gas, for application in the 
arts, manufactures, etc. This process depends upon a 
peculiar property possessed by the earth baryta of ab
sorbing oxygen at one temperature and evolving it at 
another. The process il! as follows: 

Mix the baryta with a portion of hydrate of calcium 
or of magnesium; place the mixture in an earthen tu be 
heated to dull redness; oxidize it by passing a current 
of atmospheric air over it. As soon as the oxidation is 
complete; connect.the tube with the gas holder, and 
allow a jet of steam to act upon it. This converts per
oxide of barium into hydrate o{barium, and the'excess 
of oxygen is given off and collected in the gas holder. 
The baryta is then again oxidized by a fresh current of 
air and deoxidized by steam. The whole process may 
be repeated as frequently as required. One ton 'of 
baryta thus treated yields about 2,500 cubic feet of !lure. 
oxygen every twenty-four hours, and this, as it does 
not lose any of its properties, at the mere cost of fuel 
and la.bor. 
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66 
IJ[pROVED DEVICE FOR USE IN PAYING HELP. 

The illust.ration herewith represents an improved 
device for use in paying off the employes of business 
establishments, and facilitating the proper payments 
to each, without danger of accidental or dl"signed mis
carriage. It has been patented by Mr. David W. 
Bundy, of Toronto, Ontario, Canada. Fig. 1 shows the 
device as arranged for use, and in Fig. 2 it is cl.)!led for 

BUNDY'S LABOR SAVING PAY DEVICE. 

transportation. The main portion consists of a box· 
like tray provided with a series of pockets, opposite 
each of which is the name and a number for an em
ploye, these pockets being adapted to receive a num
ber. of money boxes, each box bearing the number of 
its respective pocket. The boxes have their respective 
numbers on the outside of both ends and on the interior 
of the hinged lid. A cover which is entirely remova.ble 
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while a flgure hi one of the upper divisions indicates 
short time in either morning or afternoon, as a figure 
in the" 0" column would indicate overtime. 

This inventor has established a factory provided with 
special machinery for the manufacture of his improved 
pay device, and may be addressed, for further particu
lars in reference thereto, at 211 and 213 Lippincott 
Street, Toronto, Can'lda .. 

.. .. , ..-
Traclnc Curve. by Photocraphy. 

In tha Bulletin of tile· Academie des Sciences de 
Belgique, M. Eric Gerard describes a new method of 
automatically registering observations by means of 
photography. Engineering says : In making a re
search in the variable current supplied by alternate 
current machines, he had got very good curves by 
using an extremely delicate and aperiodic galvanome
ter, the inertia of the moving parts also being extremely 
small. A beam of electric light was reflected from a 
very small concave mirror attached to the moving por
tion of the galvanometer through a lens, falling finally 
on to a tlheet of sensitive paper. on which it cast a very 
minute image. After BOme trouble very good results 
were obtained in this way, but not being completely 
satisfied, he cast about for some other method of 
obtaining the same end, the arc light in particular 
being costly and troublesome. His new arrangement 
consists of a moderate·sized Ruhmkorff coil, the spark 
from the secondary coil of which plays between a piece 
of aluminum wire and the point of a carbon for an arc 
lamp. The two electrodes are fixed at least one milli
'meter apart. The spark is projected on to the mova
ble mirror aforesaid, and thence to the sensitized paper, 
which may be wrapped round a drum, or more conve
niently simply stretched on a frame, which can be 
allowed to fall between guides. The period of the 
sparks depends solely on the elasticity of the spring of 
the vibrator of the primary coil, and the number of 
spots photographed in unit length of the curve on the 
sensitized paper forms a convenient time scale. By 

[FEBRUARY" 2, 1889. 
AN I.PROVED PILLOW BOLSTER. 

The accompanying illustration represents a combina
tion of pillows, or what may be used as pillows and 
bolster, in one pillow slip, which has been patented by 
Mr. William T. Doremus, of No. 150 West Twenty-third 
Street, New York City .. Each roll is made an inde
pendent pillow covered by its own ticking, while the 
slip or removable cover is made up of longitudinal 
compartments adapted to separately reeeive and hold 
in parallel relation with each other the independent 
rolls or pillows, the slip being left open, or made to 
open, at either or both ends. In use it is designed 
that the top roll of the pillow bolster should always 
be in contact with the neck, and in aIIthma or lung 

DOREIIUS' PILLOW AND SLIP. 

connecting the electrodes of the secondary coil to a troubles, etc., a roll of feathers may support the neok 
couple of small Leyden jars, a very short and white and head, while one or more of the other rolls may be 
spark is obtained, the position of which is invar

. 

iable . . / filled with balsam or hops, without incurring any of 
This plan has the advantage of reducing the dimen- the discomforts usually attendant upon the use of the 
sions of the numerous spots which make up th� curve ordinary balsam or hop pillow. This combination 
photographed. also tends to facilitate one's getting into a "comforta-

• • • I .. ble position for sleep" with <lase and comfort-a matter 
IllPROVED FURNACE FOR DESTROYING REFUSE. which is often a subject of considera.ble vexation and 

The accompanying illustration represents a furnace difDculty to those troubled with insomnia. 

.1 ..• for burning or carbonizing refuse, utilizing the same 
as fuel or fitting it for use as a fertilizer. It 
forms the subject of a patent issued to MI'. W. H. Bliss, AN IllPROVED FOLDING CAR STEP. 

of Newport, R. I. The furnace is constructed princi- Extensible car steps, which may be held folded to 
pally of masonry, and is preferably about 22 ft. long, the permanent steps while the car is moving, and be 
11 ft. wide, and 20 ft. high. There is a space inside the almost instantly lowered or extended when the car 
walls at each end, about 6 ft. wide and 9 ft. high, for stops, to promote the convenient· exit or entrance of 
the removal of carbonized matter when it is desired to passengers, are illustrated herewith, and form the sub
use it as a fertilizer, brick division walls separating ject of a patent recently issued to Mr. Henry A. Mer
these spaces from the furnace proper, these walls ex- ritt, of No. 49 Third Street, Brooklyn, N. Y. The ex

is provided for the tray, the device being so constructed tending to the top of the structure, and forming the ten sible step is hung at each end to the permanent 
that the cover can be locked in closed position. To sides of flues on each side, closed at the top and con- steps by two links pivoted at their upper ends to the 
pach end of the tray is pivoted a slotted bracket piece, nected with the ash spaces. The retorts are preferably permanent stringer and at their lower ends to the step, 
which slides within the limits of the tray or can be ad- made of wrought iron, and funnel-shaped at the bot- a transverse shaft being journaled on the permanent 
jllsted to project outwardly, as shown in Fig. 1, to hold tom, being tightly closed at the top by large annular : steps and having crank arms connected by bars with 
the tray in an inclined position, to enable the characters covers, in each of which is formed a small cover for· the suspension links of the extensible step, whereby 
on the tray and· boxes to be more readily observed, convenience in inserting swall substances. The retorts the latter may be folded up or extended. These crank 
and for convenience in placing and removing the boxes, are held �n c�ambers communicating wit.h the furnace : arms have wrist pins, with which the opposite ends of 
the bracket pieces being adapted to be locked in any through IDclmed flues, so arranged that the heat of the a transverse operating bar are pivotally connected, 
position to which they may be adjusted. furnace first strikes against a dellecting wall of fire- lone of the wrist pins being engaged by the lower end-

This inventor has likewise designed a special form of brick, separated from the cone by an air chamber, of a lever fulCl,"umed to the car platform, and project
time and pay roll, to enable busines'! men to record in thence circulates around the cones of the retorts below ing upward where it may be conveniently reached and 
the most simple and condensed manner the detail!! of a horizontal plate, as shown by the arrows, and then operated for extending or folding up the steps. To 
the time made by workmen and facilitate making up around the main body of the retort above such Plate" the wrist of the inner crank arm of each shaft is at
the amounts due them. In this form, shown herewith, from which there is a passage to the chimney flue. tached one end of a spiral spring, its other end being 
the small letters "M," "A," and .. 0," under each Below the .

lower �nds of the retorts are inclined chutes, I connected to a rod fixed to the stringer of the perm a

designation of the days of the week, indicate respec-' each prOVided With two valves, operated by means of nent steps, these springs holding the steps in either 
tively "morning." "afternoon," and "over.time." rods reaching to the outside of the furnace, whereby position to which they may be adjusted, independently 
There are two lines opposite each man's name, a mark the contents of the retort can be discharged into the I of the locking tendency of the bars and crank arms. 
in tl}e lower divisions of this line indicating attendance, furnace, or into one of th� chambers beneath the re-

torts, to be conveyed away for use asa fertilizer. Pipes 
connect the interior of the retorts with the flues built 
into the walls, for conveying away the steam and gases 
generated in the process and discharging them under 
the grate bars. The space above the furnace is adapted 
to relleive a steam boiler, that the refuse treated may be 
thus utilized as fuel in generating steam for power. 

BLISS' �NACE FOR DESTROYING unD. 

For further information relative to this invention, 
address Mr. Ed ward Newton, administrator of the es
tate of W. H. �liss, deceased, P. O. Box 70.'3, Newport, 
R.I. 

.. . , .  
Exhibitor. to the II'rench Expo.Ulon. 

Manufacturers and others intending to exhibit at the 
Paris exposition next summer, and wishing sl?me one to 
represent thl'tmand attend to receiving and entering 
their goods, will find a capable representative in Mr. 
Wm. Herrick, an American gentleman who has resided 
wi.th his family in Paris a number of years. Mr. 
Herrick. is favorably known in the American colony 
and to American travelers accustomed to visiting Paris. 
His oftlce is at 32 Rue de Paradis, where letters ma.y be 
addressed and information .as to entering exhibits ob- I 
tained. 

Sc<'\'''. :\.' 
XERRITT'S EXTENSIBLE CAR STEP. 
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68 Jritntilic !mtricJlI. (FEBRUARY 2; 18�. 
Admission of' Air to Rooms. 

Air should be introduced and removed at those parts 
of ' the room where it would not cause a sensible 
draught. Air flowing ' against the body at, or even 
somewhat above, the temperature of the ai r of a room 
will cause au inconvenient draught, from the fact that, 
as it removes the moisture of the body, it causes evapo
ration or a sensation of cold. Air should never, as a 
rule, be introducfld at or close to the floor level. The 
openin gs would be liable to be fouled with sweepings 
and dirt. T ile air, unless very . much above the temperac 
ture of the air of the room, would produce a sensation 
of cold to the feet. It may be regarded as an axiom in 
ventilati ng and warming that the feet should be kept 
warm and the head be kept cool. 

making an electrQde of each of the pieces to be welded ,  , THE PARIS EXHmITION. 

a small space being left where the welding is to take In June, 1883, a few French members of Parliament, 
place. If a strong current be sent through, it forms an among whom were MM. Herve-Mangon, Liouville, and 
arc of great heat at this space and the metals are mel ted, Million, u rged M. Herisson, minister of commerce, to 
and, running together, form a compact whole. The sec- consider the desirabi lity of holding a national exhibi
ond comdsts i n  connecting both of the parts to be welded tion in Paris in 1880. Public d iscussions in the press 
to one end of the circuit, while the other end is  connect- and elsewhere followed, with the result that it was con
ed to a movable point, which is brought into close prox- sidered best to hold a " universal " exhibition in Paris 
imity to the joint, and, the arc being formed, gives the in 1889, the centenary of the French revolution in 1779. 
same result as before. M. Jules Ferry, who was then president of the council, 

The orifices at which air is admitted should be above 
the level of the heads of persons occupying the room. 
The current of inflowing air should be directed toward 
the ceiling, and should either be as m uch subdivided 
as possi ble by means of n umerous orifices, or be admit
ted through conical openings, with the smaller open
ings toward the outer air and the larger openin gs 
toward the room, by which means the air of the enter
ing current is very rapidly d ispersed. Air ad mitted 
near the ceiling very soon ceases to exist as a distinct 
cu rrent, and will be found at a very short d istance 
from the inlet to have mingled with th� general mass 
of the air, and to have attained the telnpflrature of the 
room, partly owing to the larger mass of air in the 
room with which the i nflowing current mingles, partly 
to the action of gravity in cases where the inflowing ai r 
is colder than' the air in the room.-D. Galton, in the 
A 1"chitect, London. 

For many pieces of work these methods are not prac- considered that such an exhibition would be not alone 
ticable. For instance, oftentimes when two pieces are good in itself, but tend to keep peace in Europe. On 
brought into their proper relative positions, if a current November 8, 1884, M. Jules Grevy, president of the 
be sent through after the first method, arcs will be form- republic, signed, upon the recommendation of M. 
ed at several places, and j u nctures will be made in places Rouvier, minister of commerce, a decree that a uni ver
not desired. Agai n, in the employment of the second sal exhibition should be opened in Paris on May 5, 1889, 
method, the use of t wo hands is often essential in the and should be closed on the 31st of October, in the 
manipulation of the work, in which case a second per- same year. A deliberative commission was at the same 
son is necessary to apply the second contact. It is well time appointed to consider the best method of carry
kno wn that two persons cannot co-ordinate their move- ing out the project, and it recom mended that other 
ments in the efficient manner in which one can those of nations should be invited to take part in the exh ibition, 
his two hands, and the result is often an inferior grade on the economical ground that it celebrated the French 
of workmanship. centennial of industrial freedom. Later on, under the 

Now, the peculiar behavior of the , electric arc, when Freycinet ministry, M. Lockroy, minister of commerce 
placed in a strong magnetic field,  affords at once It sim- and industry, asked credits from the chambers for the 
pIe and efficient means for weld ing. A dynamic attrac- pu rpose. The government resolved to leave the m at
tion or repulsion occu rs between the rectilinear current ter to private initiation, and that the whole cost of the 
of the arc and the amperean currents of the field, and enterprise should not fall upon the state, as in 1878. It 
this results in the drawing or driving out of the arc into pronounced, therefore, in favor of a system of organi za
a point, which is very similar to the point of flame pro- tion by the state in alliance with a guarantee society, 
jected from a blow pipe. The form may be seen from as in 1867, which had heen found to work well. This so
the following sketch : ciety guaranteed the state eighteen million francs re

Foreign T rade Mark s-a Dilemma. 

The Californian Fig Siru p  Company, of Reno, Neva
da, U. S . ,  having registered the trade mark " Sirup of 
Figs " in the United States in 1885, demanded in J anu
ary of this year t o  have the same mark registered in 
this country. I n  the Act of 1883 (Section 103) it is pro
vided that, if her Majesty should be pleased to make 
any arrangement with the govern ment of any foreign 
State for mutual protection of in ventions, designs, and 
trade marks, then any person w h o  has applied for pro
tection for any invention, desi gn, or trade mark, in 
any such State, should be entitled to a patent for his ' 
invention, or to registration of his design or trade 
mark (as the case may be), under this Act, In priority 
to other applicants ; but in the ca8e of a design or a '  
trade mark, he must make his application within four ' 
months of his appl ication in the foreign State. The 
same section, further on, provides that any trade mark 
the registration of which has been duly applied for in 
the country of origin may be registered u nder this Act. 
In March, 1884, her Majesty did please to accede to a 
convention to which France, Italy, Spain, and Belgium 
had previously agreed. The United States acceded in 
1887. Article VI. of the convention thus acceded to 
provides that . .  every trade mark duly registered i n  the 
country of origin shall be admitted for registration, 
and p rotected in the form originall y registered in all  
the other countries of the union." Under that article 
the California company claimed the registration of 
their trade mark " Sirup of Figs " in this country. 'l'he 
com pt.roller demurred, and argued that he was only 
bound by the Act of Parliament, and in that the lilllit  
of four months was clearrly named, and had not been 
complied with by the applicants. They replied that 
in thj:l convention such a l imit was not mentioned, and 
they 'appealed to the board of trade: who referred the 
case to the court. The point at issue was evidently 
whether the convention should override the statute, or 
whether the stat ute ruled the convention. If the 
former, then we are bound to register every foreigner's 
trade mark here if he has got it on the register of one 

, of the countries in the union. If the latter, we , are in 
, a degree breaking faith with the co-signers of the con

vention. Mr. Justice Stirling has ruled against the 
applicants, but he evidently perceived the dilemma, 
and said that her Majesty's government would no 
doubt consider what steps ought to be taken in the 
way of harmonizing the conflicting clai ms.-The Ohem
ist and Dmggist (London). 

• • • • • 

THE ELECTRIC BLOWPIPE. 
BY SAMUEL SHELDON, PH.D • •  PROF. HARVARD UNIVERSITY. 

The application of dynamo-electric currents for the 
welding of large pieces of metal, in the mechanic arts, 
has been practically dtlmonstratEid as a success. But 
its employment has been, of necessity, limited to large 
workshops, where the amoun t  of work of this character 
would warrant the purchase of a dynamo. Further
more, the danger attending the use of powerful cur
rents has'deterred many from making use of them, be
cause they have had in their employ mechanics of only 
ordinary attainments, with no especial kp.owledge of 
electricity. 

Besides the Thomson-Houston system, which em
, ,' ploys a current of very great strength but small elec

, ,o tto-motive force, and where the pieces to be welded are 
brougnt into contact, two general methods employing 
tne eleetric arc have been used. The flrst consists in 

THE ELECTRIC BLOWPIPE. 

ceipts, and gave certain guarantees in the event of the 
expenses exceeding the amount calculated. The society 
acted by means of a board of control and finances, com
po�ed of eight municipal councilors, seventeen sena
tors, deputies, and agents of the state, and eighteen 
subscribers to the guarantee fund, each com missioner 
representing one million francs. This com mission en
joys, with the state and municipal council, the 'right of 
being consulted by the minister of comm erce on all 
questions relating to the financial aspects of the exhi
bition. In short, the state has control of the exh i bi
tion, the city of Paris has a voice i n  the control, and 
the guarantee society does not lose sight of i ts capital. 
The state will be reimbursed to a large extent by the 
great circulation of money and extra surplus from its 
indirect im posts. The city of Paris will be largely re
imb ursed by increased receipts in octroi duties, and 
the guarantee society is safeguarded by the receipts of 
the exhibition. A law, dated July 6, 1 886, sanctioned 
this com bination, and a few days afterward, on the 
28th of July, a decree regulated the organization of 
the services. M. Ed ward Lockroy, minister of com
merce and industry, received the title of commissioner
general of the exhibition ; M. Alphand, that of director-

The heat at the point of the arc is intense, and suf- general of the works ; M. Georges Berger, that of 
fices to melt any of the metals. A piece of No. 14 cop- director-general of the exploitation ; and M. Grison, 
per wire held at the apex melts instantly. director-general of the finances. M. Bartet was ap-

This extreme heat in such a convenient form can be pointed engineer-in-chief, MM. Con tamin, J. Charton, 
the means of bringing electro welding within the reach and Perron have control of the metallic constructions, 
of all shops where arc lamps are employed for illu min- MM. Bouvard, Duturt, and FornJige are the architects 
ation. By a mere nominal alteration the lamp may be of the exhibition, and MM. Laforcade and Lion have 
madfl to perform the double function of illu mination charge of the gardens and plantations. A ministerial 
and welding. To attain this end, a straight electro- I order, dated AUg"ust 26, 1886, appointed a consultative 
magnet wound with coarse wire is only necessary. This I committee 0, f th

, 
ree hundred persons, under the title of 

is placed with one end toward the arc, and may be fixed the grand council of the universal exhibition of 1889. 
in one position (to be determined by experiment, and and this was subdivided into twenty-two consulting 
d8pending upon the direction of the desired point of committees to watch over yarious departments of the 
the arc), or made movable in a horizontal plane on a works. Foreign com m ittees, established at the reqnest 
level with the arc. The two terminals of the wag- of the Frellch govern ment, were each invited to be 
net coil are inserted anywhere in the wain circuit, or, if represented by a delegate charged to deal with ques
found necessary, may be shunted from the same. 'fhe tions interesting to the nation he represented. The 
connections, once made, can rem ain undisturbed, and, minister and the commissioner-general do not corre
without injiuencing the main line, the lamp performs spond directly with foreign exhi bitors. 
its two functions. The ground plan of the whole exhibition, published 

In the employment of the arc for electro welding, the herewith, will make clear the general arrangement. 
operator must, of course, wear colored glasses for the The portions devoted to exhibits from Great Britain 
protection of the eye!!. Care must be used in the selec- are represented by the darkest areas. The exhibition 
tion of these, for some of the coloring matter used (es- is divided i nto three great parts. One part, bounded on 
pecially in blue and red glasses) absorbs the light given the north by the Trocadero, is on the north bank of the 
out at the apex of the arc, and this would be detri- Seine, and devoted chiefly to exhibits relating to horti
mental to fin� work. culture and arboriculture. It is connected with the 

The electric arc, when ill a �trong magnetic field, ex- chief part of the exh i bition in the Champ de Mars by 
hibits another peculiarity. It is known that if a cir- the Pont de Jena, and the main thoroughfare passes 
cuit, traversed by a strong current, be broken under under the center of t he Eiffel Tower-the positions of 
ordinary circumstances, a moderate spark will ensue, the four feet of wh ich are represented in the map. 
accompanied by a snap similar to that given by a toy In that part of the exhibition which covers the Espla
cap when exploded. If, however, the break be made nade des I nvalides are many scattered b uildings. One 
in a strong magnetic field, an extremely large spark of them i s  for miscellaneous exhibits, and some of the 
follows, accompanied by a pecu liarly sibilant report, as others for exhibits by the French naval and military 
intimse as that of a pistol. The effect is very startling authorities. Others are for exhibits from the French 
when unexpectedly made. colonies. Places are being built in the Seine for float-

If a strong field be brought to bear upon the inter- iug exhi bits of boats and shi ps. Some English steam
rupter of the primary circuit of a Ruhmkorff coil, the launches are expected to be there. 
spark emitted by the simple secondary coil equals in At one time the plan was under consideration of con
magnitude and length that which would be produced necting the Champ de Mars and the Esplanade des 
under ordinary circumstances were the secondary in Invalides with a railway denoted by the dotted line, 
communication with a large condenser. This simple R R. Unfortunately for the public, this idea has been 
means may often be employed to advantagfl in work abandoned, and they will have to go an immense way 
with a Ruh mkorff, when a long spark is desirable and, round by the route marked W Y. This length, how
at the same time, any electrostatic residue, owing to ever, will be traversed by a railway, which will carry 
the condensers, is to be, a.voided passengers for a small fee. 
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ENDURANCE OF THE YORKTOWN. ®orre$pon�ence. 
Coal. 

Coal B���7. of 393 
Coal q,uery 22 of' December 1 5 ,  1888. 

Indicat· 
Speed. ed horse ----.-- Distance ------

power. per day. 
Per Per Distance Days. 

hoar. day. can Bteam 

/"1>. To the Editor of the Scientific AmeTican : 

h��. Is there not another error in answer 22 of your issue 
of December 15, 1888? 

___ __ __ __ _  ._ ___ ___ __ T. B. A. , in your issue of January 12, points out an 

Knots. 
16 
15 
14 
13 
12 
10 
8 
6 

11,300 
2,620 
2,000 
1.600 
1,230 

650 
375 
200 

Tons. 
2 ' 60  
1 ' 75 
1 ' 33 
1 '07 
0 '82 
0 ' 46 
0 ' 26 
0 ' 17 

Tons. 
61 ' 7  
42 
31' 92 
25 '68 
19 ' 7  
11 '04 
6 ' 24 4, ' 08 

Knots. 
384 
360 
336 
312 
288 
240 
192 
144 

Knots. 
2,419 3,366 
4,136 
4.773 0.750 
8,M2 

12,092 
13,870 

6'3 
9 ' 35 

12'31 
15'03 
20 
35'5 
62 ' 9  
96 ' 3  

lb.  error, which you state is typographical. This is evi-
1 ' 75 dent by the solution of the equation (500 - x) + 0'08 x 

rgg = 200 ; but I contend that the value of x, $326. 09, in 

rgg I this equation, and not $340, as you state, is the answer. 
1 ' 60  As I understand the problem, the amount due-$500 � '80 ..... was to be a cash payment at the time this transaction 

took place between A and B, but A being unable to 
. . .  . llIeet his obligation, B agrees to extend the time for the 

. The m�tIve power I� furnIshed by tw� trI Ole-expan· payment of a balance, provided A wil l  pay him paTt of 
SlOn englDes, placed �n separate watertIght com part- the principal, and the inteTest in advance on the un-

Plan II. represent.s part of the palace of the Champ 
de Mars, which plan we copy from the Bulletin OjJlciel 
of the exhibition. The shaded upper part represents 
a portion of the great machine gallery. The galleries 
numbered 41 will be devoted to exhibits connected 
with the working of mines ; 47, to leather and skins; 
45, chemical products; 43, hunting and fishing ap
pliances; 42, forestry appliances; 44, agricultural pro
ducts, not alimentary; 46, bleaching and coloring ; 31,  
linen; 39, encampment appliances; 38, arms, port.able ; 
35, hosiery and dress accessories ; '  33, silks; 34, lace 
and lace making; 36, dresses for the two sexes; 40, 
toys; 37, jewelry. Returning to tha upper portion of 
plan II . .  gallery 27 is devoted to heating appliances; 
25, bronzes and artistic castings; 26, clocks and other 
time-keeping instruments; 29, ornamental leather 
work; 28. perfumery ; 22, wall papers; 18, decoration 
and upholstery; 21, upholstery and tapestry; 17, these 
three galleries are devoted to furniture; 20, two gal
leries will contain specimens of ceramic art; 19, crystal 
and glass work; 24, goldsmiths' work; 23, cutlery; 20, 
mosaics. The pavilions of various Oriental nation's 
will border this hall of miscellaneous exhibits, on that 
.;ide of it nearest the Avenue de Suffren. The central 
portion of the lower part of the plan represents the 
area allotted to groups III . .  IV. , and V. , and to class 
60, group VI. 

ments, and develop WIth natural draught to �,200 H. P., 
paid part. ' 

and forced draught to 3,300 H. P. The cylmders are I Now by these terms I cannot understand how in-
22, 31, and 50 in. in diameter, with 30 in. stroke. The terest �an be charged o� the cash payment-$500 - x
pumps of all kinds will be driven by auxiliary engines. I and therefore the amount due B at the end of twelve 
The two propellers are each three-bladed, and are 10� I months is simply the unpaid balance $326.09. 

. 

By a ministerial order of August 2, 1887, an interna
tional congress of photographers will be held in Paris 
in connection with the exhibition; and by a resolution 
dated July 16, 1888, of the minister of commerce and 
industry, director-general of the exhibition a commit
tee of organization was nominated to make the neces
sary arrangements. That committee includes the 
names of some men of great celebrity, incIuding that 
of M. Edmond Becquerel, the chief pi()neer and dis
coverer in relation to photography in natural colors. 
No great progress has been made in this research since 
his experiments of half a generation back. '1'0 this 
day such pictures cannot be fixed, and are slowly de
stroyed by light. MM. Paul and Prosper Henry, of 
Paris, who have done such good work in stellar pho
tography, are among the memhers of the committee, 
and its president is Dr. Janssen, director of the Astro
nomical Observatory at Meudon, who discovered in 
India how to photograph the red flames of the snn 
without an eclipse. M. Davanne, vice-president of the 
French Photographic Society, is one of the most active 
members of the committee. The congress is expected 
to be held at some period between Ju!y 15 and August 
15, 1889. We are indebted to the Engineer for the fore
going and for the plans herewith given. 

U. S. GUNBOAT YORKTOWN. 

The gunboat Yorktown is the first of a group of three, 
all similar in design. She is somewhat smaller than the 
Swatara class of vessels, but in offensive and defensiye 
power and speed is immeasurably. their superior. 

She is a twin-screw, coal-protected cruiser, with poop 
and forecastle decks, with an open gun deck between. 

Forward and aft, t.hroughout the length of the ves
sel, is a three-eighths inch steel watertight deck, under 
which are placed the machinery, magazines, and steer
ing gear. The principal dimensions of the ship are as 
follows: 

Length between perpendiculars, 226 ft.; depth of 
hold, 18 ft. 9 in.; draught forward, 13 ft.; draught aft, 
15 ft.; mean draught, 14 ft. ; displacement in tons to 
L. W. L. (loaded water line), 1 , 703 tons; area, L. W. L.,  
5, 765 sq.  ft.; sail area, 6,352 sq. ft.; indicated horse 
power, natural draught, 2,200 ; forced draught, 3,300 
H. P. Her maximum speed is calculated to be 1 6  
knots, but i t  is believed she will show even better figures 
than these. Her crew will consist of 160 men all told. 

1'he Plating (outside). -Garboards, 1 5  pounds, or 
about % inch; from thence to main deck, except dou
ble strakes amidships, 14 ponnds ; above main deck, 10 
pounds. The plating up to the watertight deck is lap 

. jointed and single riveted at the edges. Above the 
watertight deck, amid�hips, the plating is flush jointed 
and single riveted at the edges. All plates are double 
riveted at thQ butts. In the wake of the torpedo P9rts 
and the machine guns the plating is 40 pounds, or 1 
inch thick, as a protection from the fire of an enemy's 
machine guns. 

A conning tower, oval in shape, is built on the fore
castle deck, athwartship, 7Yz x 4 ft. fore and aft, 5 ft. 
4Yz in. above the deck, with a cover with a vertical 
travel of 3 inches. The tower is fitted with complete 
steering apparatus, speaking tubes, and telegraphs to 
the engine room. A handsome wood pil�t house is fitted 
forward of the conning tower, with plate glass win
dows, steam steering wheel, telegraphs, etc. This pilot 
house is to be used in ti.me of peace when cruising; but 
in an action, all manipulation of the ship will be from 
within the conning tower. 

feet each in diameter. There are four boilers, and are I 
, 

,I WALDO. " 
of the cylindrical horizontal pattern ; each 9 ft. 6 in. Roxhury, Pa. 
diameter and 17 ft. 6 in. long; with a grate surface of 
220 square feet. [There is much probability in your statement. The 

There are two sets of dynamos to furnish a system of only value attaching to the problem is as a question of 
algebra. Its wording is such that it is not easy to incandescent electric lighting throughout the ship. fi '  1 1 . -E ] The search lights are of 25,000 candle power. , de nIte y so ve It. D. 

Armament. -The main battery is composed of six I -
-

-W
-

h
--

-·,-+lh"·H'H·�C--
-

B
--

-· . . .  e nce e orona . 
6 m. breech-loadmg nfles, two on the forecastle and I . . . . . 
two on the poop, with the line of fire about 18 feet above To the Ed�tor �f the Sc�entiflc 1mencan : 

. 
the water. One is mounted o'u each side in the waist The solar e�hpse of New Year s day has agam brought 
of a sponson, at a height of 10 feet from the water. The I up the questIOn of t.he nature.of the corona. Of t.he 
forward guns concentrate at 300 feet forward the stem, 'I attem�te� explan�tIOns .of thIS pheno�e�on, the one 
and the after two at 300 feet abaft the vessel, while three ascribmg It to a dIffractIOn of the sun s light on the 

one ide can be concentrated at a point 100 feet edge of the moon seems to have found most fa\'ol', rr�: ::e Sid: of the vessel. The secondary battery con- though it. i� not very clear ?ow light t�us diffracted cal l 
sists of eight rapid-fire guns and revolving cannon on the become VISIble as a halo WIthout falhngo upon gaseo u �  

rail and tripod mounts, The Yorktown has eight tor- matter around the moon. 
pedo guns or launching tubes, fixed ones, in the stem When the igneous mass out of which our satellite 

and stern, and three training tubes on each side. Auto- evolved was cast off from that of the earth to seek its 

mobile torpedoes will be fired from these tubes, and own orbit, it is hardly to be supposed that it went 

there is a complete outfit of boat, spar torpedo, gear, without its due portion of those elements which, so far 
and charges. as they remained in a gaseous state, would eventually 

The quarters for the officers are under the poop deck form an atmosphere. But astronomers say there is no 
. h d evidence of a lunar atmosphere. at the stern of the vessel, and are admIrably lig te 

G 'l 1 S 1 and ventilated. The crew's quarters are situated on Many years ago the
. 

erman P�I osop ler c lopen 

the forward part of the berth deck, and a.re divided hauer argu.ed, from pr�mary premIses, that . the .l1Ioon 

th t h' b t l t t' ht b lkh d fitt d ith once contamed water hke the earth and, smce It lost a. war s Ip y S ee �a ar Ig u . �a s, e w its own heat, became covered with a crust of ice, the necessary watertIght communIcatmg door. The I h' h h th ht ' d f h b ' 1 1 '  f 't · w Ie e oug accounte or t e rl Iancv 0 I S dIspensary and mess lockers are also located here. . . • , 
G t d d t· 1 'd d f reflected hght. Recent speculatIOns on the moon s con rea space an accommo a. IOn are a so prOVI e or . . 

. . 
the crew under the forecastle deck. The water closets stit,utIOn .have led to �he Rame ra�IOnal Vi:w, so that 
for both officers and men are here located as are the o�r satellIte ma� be said to be. gettmg credIted at least 

' h  d 11 . 1 
' WIth the possesslOn of crystallIzed water. crew s was rooms an ga ey Inc 08ure. , . . 

T 47 H t hk' 
. 1 t d h . th Now, the congealment of the moon s water Hn plIes wo m ill. 0 c ISS guns are oca e ere, m e . . . t the disappearance of aqueous vapors, and an atmo bow, and a large space left for the mampulatlOn 0 tor- h d . d f h . ht b t d to pedoes on each side. sp ere epn �e 0 suc vap.ors mIg e expec e 

Th Y 'kt b ' It t th .. · ... ' d f th W escape detectIOn by telescopIc search, because the re e or own was Ul a eo J ar s 0 e m. . .  ' t  d ld b '  . 'bl Cramp & Sons' ship and engine building works, Phila- mam�ng gases, nI rogen an oxygen, wou e mVISl e. 
delphia, Pa. , and is now waiting for the government to But It may. be reasonably pres�m:d that these gases 

· h th ffi ' 1 t . 1 b f h b t d would suffiCIently reflect the sun s lIght to be rendered gIve er e 0 CIa ,rIa e ore s e can e accep e . . . . . 

This trial will probably be ma.d� within a few days, lummous under the favorable conditIOns of an occulta 
tion, and hence likely the corona-revealing a lunal and it is anticipated that she will come iP to the.l'e-

qui red standard, and will be put in commission at an atmosphere. A. P AR'l'Z. 
ea.rly date. With the threatened complication&, ill the West Philadelphia, January 16, 1889. 
Samoa affair, this addition to the new navy will be 
gladly welcomed. A Providential Escape. 

• , • , • A miraculous escape is recorded as baving taken 
Improved Polariscope. place at the Wri/lht Steam Engine Works, at New 

Some improved polarizing apparatus for microscopes burg, N. Y., a few days ago. A pulley weighing 
were exhibited and described by Dr. S. P. Thompson, nearly eleven tons was being adjusted in a lathe, when 
at a recent meeting- of the Physical Society, London. suddenly the chain by which it was suspended parted 
For polarizer, he uses a special prism, and for analyzer i allowing the wheel to fall into the pit below, a distance 
a flat·ended one of his own design. The former prism of eight feet, where it was broken into eight pieces 
is formed from a rectangUlar block of spar, two faces At the time the chain parted, one of the turners was 
of which are perpend icular to the optic axis; two cuts standing on the hub of the wheel and was precipitated 
parallel to th� axis are made from the middle of one into the pit below. Those who witnessed the accident 
side to the ends of the opposite, and the cut faces are rushed to the spot, expecting to find him crushed be 
polished and cemented by Canada balsam. A �hort neath this enormous Illass of iron, but he was discov 
prism with wide angle is thus obtained which can be ered alive and sound, although the pit was only five 
readily fit tad to the substage of the microscope. The feet wide. Of course the SRock was severe, but he was 
analyzer, which consists of two wedges of spar, is entirely uninjured, save for a few scratches recllived 
mounted in a tube which fits on the eyepiece, and by from flying fragments. With a little help h e  was able 
recognizing that the upper end need not be larger than to climb out of the pit, when he was warmly received 
the pupil of the eye, the author has been able to (lon- and congratulated by his friends and co-workers. 
siderably reduce the length of the prism, and still keep • • • • • 
the bottom end large enough to collect all the rays The Book Camera. 

passing through the eyepiece. Kruegener's book camera is a veritable detective. 
Several ingenious methods of cutting spar so as to One mi/lht be meekly walking along the road, or mix

produce prisms with minimum waste were described ing with the devout going to or coming from ch urch 
and illustrated by models, and a " Nicol " made by the (on a week day, of course), with this innocent-looking, 
inventor at the age of seventy-nine was exhibited. yet really formidable, apparatus in his hand or undel' 

Her rig is that of a three· masted, fore and aft 
s(lhooner. In coal endurance, the normal supply IS 200 
tons, but the bunker capacity is for 400 tons. This 
coal is disposed in the wake of the machinery and 
boiler, so as to give additional protection to these most 
invaluable adjuncts of the ship. 

Mr. Lant Carpenter asked the author why he con- his arm, and no one would suspect its nature, for to It 
demned analyzers placed directly behind the objective; casual observer it is a book and nothing more. Yet 
for in his experience this arrangement gave the most does it really contain, stored away in its interior, no 
satisfactory results. fewer than two dozen small plates, 1% inches square, 

. In reply, Dr. Thompson saId hIS experience was de- 'I each of which can be brought III rotation to the focus
cidedly different from that of Mr. Lant Carpenter, and iug plane, exposed, deposed int·o a separate receptacle, 
mentioned that Zeiss had abandoned the common ar- I and another plate made to take its place, and all this 
rangement and now introduced his analyzers between by the simple act of pulling out a sm�ll handle, push
the two lenses of his Huyghenian eyepieces, . ing it in again, and pulling a string.-Br. Jour. Photo. 
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REIURKABLE EXPLOSION OF · A LOCOMOTIVE. 
To the Editor oj the Scientific American : 

Thinking the readers of the SCIENTIFIC AMERICAN 
might be interested in a rather remarkable boiler ex
plosion which happened to locomotive No. 52 on the 
C., W. & B. R R ,  on the morning of the 24th of Decem
ber, 1888, I inclose you a photograph of the engine, 
which I took the day after the explosion. 

No. 52 is one of the old RogerlS engines, and had been 
in use for about twenty-four years. At the time of the 

1titutifi t  !tutritau. 
The two men in the picture are the engineer and fire

man. 
Hoping these facts may interest you, I remain, as ever, 

an interested reader of your valuable paper, which I 
have taken for several years. CHAS. P. GILMORE. 

Chillicothe, O. 
• • • • •  

A CONTINENTAL VILLA. 
We reproduce, from an early num ber of our ARCHI

TECTS AND BUILDERS EDITION OF THE SCIENTIFIC 

. ., 

• 

[FEBRUARY 2, 1 889. 
The kitchen and store rooms are in the basement, 

and on the first floor are the living and drawing rooms, 
dining room , etc. The upper story contains only sleep
ing rooms. The owner gave directions for the arrange
ments of the plans, according to which seven rooms of 
the first floor were to be connected , in consequence of 
which thfl entrance and the vestibule had to be includ
ed in one room. The interior is finished in stucco, and 
t.he dining room, billiard room, and library are provid
ed with wooden panels and wooden ceilings. The ceil-

.. ... :-

EXPLODED LOCOMOTIVE No. 52, CIN., W. & BALT. R.R.-[FROM A PHOTOGRAPH BY CHAS. P. GILMORE.] 

explosion, which happened about one mile west of Blan
chester, Ohio, she was pull ing a passenger train at a 
speed of over thirty miles an hour, and, strange to say, 
she did not leave the track, although the explosion 
tore the barrel of the boiler com pletely off from the 
smoke arch to the wagon top. It started on the left 
side and tore over the top to the right, the sheet there 
blocking the driving wheels so they could not turn, and 
destroying t.he air brakes, so that the engineer, E d .  
Rother, a n d  fi reman, Oscar Hodson (neither of whom 
was hurt in the least, although both were covered with 
soot and dirt), had to climb back over the tank and 
brake the train by hand. The explosion was heard for 
five miles, and the shock was so great that it jarred the 
lids off the stove in a house near the track where it 
happened. A piece of the bell was found over a quarter 
of a mile from where the explosion happened. 

AMERICAN. the Illustration of a simple and unique de
sign of a dwelling house or villa in the classical style of 
architecture. The design is very simple, and unlike 
most of the country houses w h ich have been built in  
this country ; and we would suggest that, for large 
towns or small cities, a house of this description would 
be well adapted and strikingly ornamental. It would 
certainly attract attention from its unusual appearance, 
and an architect could enlarge the house and arrange 
the interior to suit the taste and convenience of a large 
or a small family, preserving the architectural design, 
which is unusual l y  attractive. 

The Architektonische Rundschau, in which publica
tion the engraving first appeared, stated that Putt
farcken and Janda, of Hamburg, were the architects, 
and that the villa was erected at Wands beck, Germany, 
in 1886. 

ings of the other rooms are plastered and richly fres
coed. All the furniture and dec<�rations were made 
from plans drawn by the architects. The cost of the 
building was about $40,000, and of the furniture about 
$20,000. 

.. . . . .. 
Magnetic PurUlcatlon or Clay. 

Electricity is being more and m ore used for the puri
fication of kaolin and other porcelain clays. The clay 
is sifted on to a rapidly revolving horizontal plate, 
which is surrounded with powerful electro-magnets, 
which retai n the particles of iron. From this the clay 
passes to a second plate which. removes the last traces. 
The process is said to be comparatively cheap and very 
ra-pid, and si nce its introd uction many clays hith erto 
rejected as containing too much iron have become of 
val ue for the manufacture of pottery. 

A CONTINENTAL VILLA-PUTTFARCKEN & JANDA, ARCHITECTS. 
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SIKPLE EXPERIlIENTS IN PHYSICS. small or large. The cup is filled with water by sub- by screwing in the bushing. The fiange at the bottom 

BY 9EO. x. HOPKIN!. merging it with the tube in a horizontal position, with of the pipe, A, is connected with the pump, B, by the 
The enormous pressure developed in a hydraulic the tube uppermost, and alternately pressing in the pipe, C, to which is inserted a discharge, as shown. The 

press is a su bject of wonder, even to those who perfectly fiexible covering and then drawing it outward. This pump cylinder is inserted in a crosstee, to opposite sides 
understand the principle involved in its operation. operation soon drives out the air and fills the cup with of which are attached ordinary check valves. The tee 

Fig. I.-DEMONSTRATION OF PASCAL'S LAW. 

Men regard with interest anything that furnishes an 
exhibition of power, and it is difficult to avoid thinking 
that in the hydraulic press power is actually created in 
some mysterious way. However, nothing of this kind 
happens. A hydraulic press is simply a power con
verter, in which a certain pressure per square inch, act
ing on a small area, is able to produce the same pressure 
per square inch on a large area, thereby multiplying 
the pressure. The sum total of all the power utilized 
in the press is exactly equal to the sum total of all the 
power applied to the press, less friction. 

Before proceeding with the hydraulic press it will, 
perhaps, be well to examine some of the principles 
which underlie its operation. A hollow metallic globe 
(Fig. 1) is provided with openings, at the top and bot-

. .  · · a  

Fig. S .  Fig. 4. 

water. The cup is placed with the pipe in a vertical 
position, and a board is laid over the fiexible cover and 
pressed to expel all of the water above the rim of the 
cup. 

Now, by placing a twenty-five pound weight upon 
the board and pouring water into the t,ube, the weight 
will be lifted and sustained. This experiment shows 
that a great pressure may be produced by a. small col-
umn of water. In this case the cup, with its fiexible 
cover, represents the large cylinder and piston of a hy
draulic press, the tube stands for the pump cylinder, 
the small water column in the tube for the piston, and 
the weight of the column for the power applied. By 
increasing the height of the water column, the pressure 
will be correspondingly increased. 

Fig. 3 shows two communicating vessels of different 
diameter. The larger one is divided at a point, b, near 
its base, and reunited by means of a packed joint. 
When water is poured into one of these vessels, it rises 
to the same level in both. By removing the upper por
tion of the larger vessel and tying a fiexible cover over 
the lower part, it is found that a column of water in the 
smaller vessel extending to the point, a, will be exactly 
counterbalanced by a certain weight placed on the fiexi
ble cover, as in Fig. 4. The weight required will be 
exactly that of a colulllp of water ,of the diameter of the 
larger vessel and equal in height to the distance be
tween the fiexible cover and the level of the smaller 
column, a. This may be shown by removing thE> 
weight, replacing the upper part of the larger vessel, 
as in Fig. 5, and filling it with water up to the level, a. 
The weight of water required in the larger vessel to thus 
lift the smaller column to the point, a, will be found to 
be the same as that of the weight removed. 

It seems paradoxical that no variation in the size or 
form of the upper portion of the larger vessel can make 
any difference in the results, provided the same water 
level is maintained ; but it must be remembered that 
the whole question is simply one of pressure per square 
inch. The weight will as readily balance a large col-

Fig. Ii. 

umn as a small one, the vertical height 
being the same in each case. 

In Fig. 6 is illustrated a hypot.hetical 
hydraulic press, above which is given 
a diagram showing the relative areas 
upon which pressure is exerted. To 
the two square communicating vessels, 
A, B, are fitted the pistons, a, b. The 
piston, a, is one inoh square, and con
sequently has an area of one square 
inch. The piston, b, is five inches 
square, and consequently has an area 
of twenty-five square inches. If the 
spaces below the pistons be filled with 
water, it will be found that, in conse
quence of the equal distribution of 

tom, and upon four or more of its sides. Around these I pressure throughout the confined body of water. a 
openings there are collars, over which are stretched and weight placed on the piston, a, will balance a weight 

5 

Fig. 6.-PRINCIPLE OF HYDRAULIC PRESS. 

is fastened to the base by a' plugged piece of pipe, extending through the base and provided with a nut, 
which clamps the base tightly. The barrel of the pump 
is in all respects like the press barrel, except in size. 
The piston consists of a � inch brass rod, to the upper 
end of which is attached a T-handle. ' 

A heavy bar of wood is supported over the pipe, A. 

Fig. 7.-SIMPLE HYDRAULIC PRESS. 

tied diaphragms of rather thick but elastic rubber, the twenty-five times as great placed upon the piston, by bolts extending through the base and through a re
upper diaphragm being omitted until the globe is filled b ;  that, for example, a downward pressure of five enforcing bar under the base. The check valves both 
with water. The globe being placed upon a suitable pounds upon the piston, a, will, through the medium 0," open toward the cylinder, A, and the outer one is pro
support, pressure is applied to the upper diaphragm, the water, cause a pressure of five pounds to be e;erted vided with a rubber suction pipe. Water is drawn into 
when it is found that the pressure is transmitted through on every square inch of surface touched by the water, the pump by lifting the piston and forced into the press 
the medium of the water not only to the diaphragm at and that the movable piston, b, having twenty-five barr,el by the descent of the piston. The proportion of 
the bottom of the globe, but in an equal degree to the times the area of the piston, a, and receiving on each the pressure attained to the power applied will be a s  
diaphragms upon the sides o f  the globe, thus showing square inch of its surface a pressure o f  five pounds,: the area o f  the large piston t o  the area o f  the small 
that the pressure is exerted by the water equally in all will be forced upward with a pressure of one hundred one. With pistons of respectively 2 inch and M inch 
directions, and at right angles to the surfaces with and twenty-five pounds. diameter, a pressure of 3,000 pounds 
which it is in contact. This is a simple illustration of A press of this description would have no may be produced easily. If it is de-
Pascal's law. practical value, inasmuch as a movement of sired to create a greater pressure, the 

Probably there is not a more striking example of the the piston, a, through the space of five inches barrel, A, may be made of hydraulic 
effects of hydrostatic pressure than that presented in would lift the piston, b, only one-fifth of an tubing, and a lever may be applied to 
Pascal's experiment, in which he burst a stout cask by incb. To lift the piston, b, five inches would the pump piston. 
inserting in it a tube about 30 feet high, and filling necessitate a piston, a, having a length of 
both the cask and tube with water. This experiment, one hundred and twenty-five inches (over 

in a modified form, is ten feet). 
illustrated by Fig. 2. To obviat.e this difficulty, the pump pis
A tin cup of 6 inches ton of a hydraulic press is of a reasonable 
diameter, and hav- length, and valves are provided by means of 
ing a wired edge, is which the short piston, by acting repeatedly, 
furnished w i t  h a will accomplish the same results as would, 
leather or r u b  b e r in the other case, require a very long piston. 
cover, tied over the In Fig. 7 is shown a very simple and easily 
top of the cup so that constructed hydraulic press, which has con
it may ha,ve a motion siderable utility. It is made of pipe fittings, 
of a hall inch or so. valves, rods, and bolts, that are all procur-
In thfJ'. side of the able almost anywhere. 

' 

cup is inserted a tube To the baseboard is secured a flange, into 
which extends 11P- which is screwed a short piece, A, of gas 
ward above the top pipe. On the upper end of the pipe is 
of the cup 24 inches, screwed a coupling, into which is inserted a 
and is furnished at bushing, from which the internal thread has 
its upper end with a. been re�oved. 10 the bushing and in the 
funnel. The diame- pipe, A, ifl inserted ,a rod of cold rolled iron, 
tflr of the tube is of a bar of brass, or a short section of shafting, 
no consequence ; the and the space in the coupling around the 
result will be the rod is filled with hemp packing, which may 

B 

Fig. S.-PASCAL'S EXPBRIlIENT. same whether it is be compressed, as required from time to time, Fig. a.-SECTIONAL VIE W OF SIMPLE HYDRAULIC PRESS. 
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Russian Sheet Iron. sheets between those not yet cold. Mr. Garrison says sion immediately takes on a purpUsh hue, which is 

The inquiries we receive from time to time r�specting that the Russian ironmasters attribute the excellence very beautiful for certain effects. The print will then 
Russian sheet iron demonstrate that there is a demand of their product to these peculiarities of treatment, and gradually fade away, changing to almost the original 
for that article which is badly supplied, as well as a he seems convinced that there is no secret about the coloring, and if allowed to remain in the solution the 
good deal of ignorance respecting the method of its pro- process. If he is right, then, it would seem to follow blue will bleach out entirely, leaving no trace of the 
duction. It is generally supposed that the mode of that there ought to be no special difficulty-given simi- blue solution on the paper. 
manufacture is a dark secret, which cannot be pene- lar materials and fuel, and with the same methods of The operator must use his own judgment as to the 
trated-indeed, quite recently, a newspaper paragraph procedure-in turning out sheet iron as good as the proper time to stop the bleachin�, and he can readily 
has been in circulation in which it is asserted that Rus- Russian article in this or any other country. In view judge that by watching the print fading a.way, and 
sian sheet iron is produced in a huge walled town, from 'of the demand for Rnssian sheet iron, it might pay remove it iinmediately when he has procured the pro
which no workman is ever allowed to depart alive. some of our sheet rollers to makQ the experiment at all per tint. 
This statement is an absurdity on the face of it. As a events.-The lronmonger (London). I would advise overprinting for the reason that th e 
matter of fact, there is no particular secret in the mat- .. , • I .. ha.�f tones and the beautiful detail so often found in 
ter, seeing that D r. Percy described the process a great Endurance of Wood Posts In Fire.. the shadows of a silver print are not to be had on an 
many years afro, and quite recently Mr. F. L. Garrison The contents of a building, says E. M. Shaw, in the ord inary blue print unless it is overprinted. This gives 
has contributed a paper on the subject to the United A.1'chitecf, (London), have undoubtedly much to do with the operator an opportunity to j udge, by actual ob
States A!!Sociation of Charcoal Iron Workers. Mr. its safety or danger, but, in estimating the whole risk, servation during the bleaching process, the proper tim e 
Garrison visited the works in the Ural district of Russia the materials of which the building is cOIlstructed must to remove the print. Immediately after taking it out of 
and saw the sheet iron made ; consequently his paper never be put out of consideration. E very buildin g the bleaching solution, place the print back into the 
possesses un usual value and interest to all producers cannot be erected with brick columns and groined running water and wash for a short time, 110 as to ra-
and users of fine sheet iron. 

' 
arches, but there is a vast range between these and move any trace of the ammonia. 

'rhe ores used are chiefly those from the MaloblagodatJ' If this solution bleaches your prints too quick, add the miserable cast iron posts too commonly to be seen, 
mines, the chemical composition being : Metallic i ron,  many of which have been put in without having been a little more water, or if it acts too slow, add a few 
60 per cent ; silica, 5 per cent ; and phosphorus, 0 '15 to tested for strength even at the ordinary temperature of d rops of ammonia. 
0 '06 per cent. The ore is either made into malleable the atmosphere, much less at that of a fire. The fol- I would ad vise the use of the weak solution, as it 
iron i n  various kinds of bloomaries, or is smelted into lowing illustration may be given of a fact well known gives one an opportunity to handle the prints better, 
charcoal pig iron, and then puddled or dealt with in a to all firemen of experience, but seldom proved to de- and it seems to have a better effect on the prints. 
Franche-Comte hearth. The blooms or billets are rolled In special cases, where you wish to remove a blue monstration for those not specially interested. 
into bars 6 inches wide, :!4: i nch thick, and 30 inches A fire occurred in a warehouse of enormous propor- spot or blemish of any kind, take a small brush and 
long. The bars are first assorted, and the inferior ones tions, and raged with great fury for five hourll, at the pai n t  over the blemish with a m ixture of ammonia 
rerolled. 'fhose accepted are carefully heated tEl red- end of which time it was extinguished, and a very and water. High lights can be readil y  brought out in 
ness, and cross·rolled into sheets about 30 inches square, large proportion of the building and its contents saved .  t h i s  manner, which, if properly handled, h a s  a very 
the process necessitating from eight to ten passes The warehouse was constructed of brick walls, it had desirable effect. 
through the rolls.  The sheets thus obtained are again wooden floors supported on wooden beams, which in For the use of photo-engravers a very cheap and de
t wice heated to redness, and rolled in sets of three each, their turn were carried on wooden story posts about sirable m ethod to obtain correct drawings is as fol
great care being taken that every sheet before being 12 inches thick, and, although serious damage was lows : 
passed through the rolls is brushed over with a wet done, not one portion of the heavy wood work was de- After the blue print has been washed and toned 
broom made of fir, and at the same time powdered stroyed. After the fire the proprietors allowed the down to the proper coloring, take a drawing pen or 
charcoal is dexterously sprin kled between the sheets. chief of the fire brigade to remove one of the story brush and with indelible drawing ink d raw the neces
The sheets receive ten passes th rough the roll s, and are posts, with a section of the beams and other parts sur- sary lines for the engraving on the print, and a.fter 
then trim med to a standard size ' of 25 by 56 inches. rounding it above and below. the ink is well d ried, plactl the print in the bleaching 
They are then further assorted, the defective ones be- This post had heen subj ected to the full action of solution and allow it to remain until the blue tint is 
ing thrown out, each sheet is wetted with water, dusted the fire during the whole of its duration, as already entirely removed . 
with charcoal pOWder, and dried. mentioned, or, making full allowance for everything, This will gi ve you a pure white paper and clean 

That done, they are made u p  into packets containin� i ncluding the delay of the fire attacking the particular black lines. The bleaching solution will have no 
60 to 100 sheet.s, and bound u p  by the wasters. The spot on which it stood, and the time at which the cool-

effect on the indelible Ink. 
Processes of annealing and finl' shl'ng are th u s  descrl' bed Oxalic acid or cyanide of potassium in solution will iug process commenced , certainl y not less than four 
by Mr. Garrison : and a half hours. As large q uantities of water had bleach blue prints, but usually leaves a yellow tint 

" The packets are placed, one at a time, with a log been ustld, and it was probable that everything had on the white parts, which is undesirable, let alone the 
of wood at each of the four sides, in a nearly air-tight been saturated, the wood was carefully drilld before a danger of handling or using these poisonous chemica;ls. 
chamber, and carefully aunealed for five or six hours. strong fire u ntil not a trace of moisture remained in it. -John E. McCrickart. 
When this has been completed, the packe t  is removed It was then set on end in an open yard, exactly as it 

------.. __ ... 1 ... �, .... ----'---
and hammered with a trip-hammer, weighing about a had stood in the warehouse, with the pedestal under- The 

;Electric Railways and Motors. 

ton, the area of its striki ng surface being about 6 by 14 neath, the cap above, and the beam across the cap, electric street rail way in the city of Boston, 
inches. The face of the h ammer is made of this some · more than a ton of shavings, iight wood , and heavy being built under the Bentley-Knight and Sprague 
what unusual shape i n  order to secure a wavy appear- wood were placed round it, and after the whole heap patents, is nearly completed. It will be ready for oper
ance on the surface of the packet. After the packet was saturated with petroleum a light was applied to ation soon, in time to test the feasibil ity o f those sys
has received ninety blows equally distributed over its it,  and, aft.er this, large q uantities of petroleum and terns amid the ice and snow of the Boston cli mate, 
surface it is reheated, and the hammering repeated in turpentine were pum ped on it. At the end of two and w hich is particularly bad for sub ways, owing to the 
the same manner. Some time after the first ham m ering a half hours the post, beam, and other parts were rapid variations in temperature, which give rise to large 
the packet is broken and the sheets wetted with a mop withd rawn from the fire, and within a few minu tes quantities of slush and sleet-the two evils against 
to harden the surface. After the second hammering from the time they were withdrawn they ceased to which electric railways will have to conterid. If this 
the packet is broken, the sheets examined to ascertain burn. A few feet were then sawn off h orizontally, road operates successfully in Boston this winter, the 
if any are welded together, and completely finished cold at that part which had suffered most from the flames, feasibility of the devices with which it  is fitted will be 
sheets are placed alternately between those of the and afterward the same piece was split longitudinally well established. 
packet, thus making a large packet of from 140 to 200 with steel wedges, in order to examine its condition. ' The electric street railway to be built in Fulton 
sheets. It is supposed that the i n terposition of these The post was of pitch pine, about the most inflam- Street, New York City, is progressing slo wly. The 
cold sheets prod uces the peculiar greenish color that mabIe wood known, an d yet after exposure for seven street is broken, and the details of construct ion are 
the flnished sheets possess on cooling. This iarge hours to fires. the fury of which could not be exceeded lying around in great confusion. The delay is  prob
packet is then given what is known as the finishing or except in blast furnaces, it  contained within it a q u an- ably caused by the proverbial wire pulling with which 
polishing hammering. For this p urpose the trip -ham- tity of perfectly un injured and apparently fresh wood, New Yorkers are so well acquai nted. 
mer used has a larger face than the others, having an probabl y  capable of supporting the whole weight We notice an increase in the demand for electric 
area about 17 by 21 inches. When the hammering has w h ich the original post was designed to carry. Imme- motors to be used in drivinp," isolated machinery. 
been properly done, the packet has received sixty diately after the saw cut, and again after the oleaving Among the recent orders is another for driving trans
blows equally distributed, and the sheets should have with steel wedges, the center was carefully examined, fer tables. This makes the thi rd el ectric application of 
a perfectly smooth, mirror-l ike surface. this nature now in successful operation. . . and found to be j ust perceptibly warm to the touch, " The packet is now broken before cooling, each sheet There is a complaint against the use of dynamos run but nothing more, thus proving that the fiber, in cleaned with a wet fir broom to remove the remaining which the strength lay, was quite uninj ured. by separate engines in the front car of passenger train s  
charcoal powder, carefully inspected, and the good for the purpose of lighting the cars with electric light. 
sheets stood on their edges in vertical racks to cool. • 4 • I • It is stated that t h e  vi brations of such dynamos a.lld 
These sheets are trimmed to regulation size (28 by 56 [PHOTOGRAPHIC TIMES,] engines sh ake the cars considerabl y, and by some it is 
inches), and assorted into Nos . 1 ,  2, 3, according to their Bleaching Bloe Print.. furthAr stated that the pulsations can be perceived at 
appearance, and again assorted according to weight, An original method of procuring a beautiful tone and the rear of the train. There is a demand for a well 
which varies from lO to 12 pounds per sheet. The qual- detail with the ord i nary blue prints is certainly an ac- balanced engine and dynamo connected directly to
ity varies according to color and freedom from flaws cessory to the amateur photographer. gether, for the p urpose of lighting passenger cars, and 
or spots. A first-class sheet must be without the slight- I hardly expect to go into an explanation of the pre- it is wholly inexcusable that such machinery should be 
est flaw, and have a peculiar metallic gray color, and paration of the paper-it is not necessary in this case ; so badly ou t of balance as to shake the train. In this 
on bending a n umber of times with the fingers, very lit- suffice to say that almost any solution that you may connection it  may be well to state that so far the sys
t i e  or no scale is separated , as in the case of ordinary make up and spread on the paper for blue prints can tems adopted for electric lighting in ou r  th rough trains 
sheet iron . "  be treated by this bleaching process with the same have been such a s  t o  require t h e  U S f '  of t h e  small 

It  is the pecul iar feature of Russian sheet iron to effect as th.e ordi nary stock paper that is  sold at the stationary engine during the whole day and night, in 
possess a beautifully polished coating of oxides-what stationers' or photographers' stock houses. order to store sufficient current for ulle during the short 
the Germans term " glanz "-and it is in securing that To get the prettiest tone in the blue print it is ne- tim e the lights are lighted. It does seem that our elec
finish that the makers and workmen excel. The trade cessary to overprint-that is, to expose the print m uch tricians should offer something better thaa tlbis.-The 
has been in the same hands for a very long series of longer than in making an ordi nary blue print--an d ,  Railway Review. 
years, and the men natural ly possess the accum ulated after a thorough washing in running water, procure a 4 I • I ... 
skill of generations of their predecessCJrs. It must be tray, say 8x lO, for small (4X 5 or 5 X 7) prints, and put A PINT of warm water taken on an empty st�ch 
remem bered, also, that the iron ores used are very pure, in eight ounces o f the following bleaching mixture : in the morning 18 the safest and surest of all remedf!!s 
containing b ut small traces of phosphorus and' no sul- Aqua ammouia , . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  1 drachm. for habitual constipation. It dissolves the fecal matter 
phur, and that they are smelted and the product heat- . Water . . c . . . . . . • . . . . . . . . . . . . . . . . . . . . . . . . ' . . . . . .  . . . . . .  8 oz. and sti m ulates p�ristaltic action, thereby giving a 
ed exclusively with wood fnel. It is not very easy to 1 Lift the blue pri nts from the water and place in the norlilal acllion without pain. If the 1longue is coated, 
understand the exact effect of the powdered charcoal, bleaching solution carefull y, so. as to cover the enti I'e I squeeze a lemon into the water and drink without 
nor the effects of the interposition of the cold finished print. The action is rapid, and the print on immer- . sweetening. . "  . . . . 
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RECENTLY :PATENTED INVENTIONS. 

EOl/;lneerlng. 

EXHAUST NozzLE. -John H. McIndoe 
aud Willi3m Meredith, Mount Pleasant, Pa. This is a 
nozzle adapted for the smoke box of a locomotive en
gine, with sliding block for controlling the.capacity and 
top opeuing, which does not, when fully adj usted 
inward, lap over the opening below it to baffie the 
escaping steam, but insures a free or uninterrupted dis
charge from the channel through the nozzle.· 

Railway Appliances. 

D UlVIPING CAR. -Ferdinand E. Canela, 
New York CIty. This car is of the kind having one or 
more discharge apertnres in its floor, closed by sliding 
doors, the invention covering novel features whereby 
the sills are kept intact, and serve to carry the door, 
and wnereby great strength and thorough effiCiency are 
secured. 

SINGLE RAIL RAILWAY. - Rufus H.  
Brown, Peabody, Mass. This invention provides 
means and mechanism whereby the car is not only sup
ported in upright position, but is allowed a certain 
amount of play vertically and laterally, that it may ride 
over obstacles and inequalities, springs being arranged 
in different positions to effect such obJect. 

.Dechanlcal. 

COTTON C OMPRESS.-George Taylor, 
Hillsborough, Texas. This press has opposing sets of 
toggle levers, one set connecting each end of the sliding 
platen with the frame, the duphcate sets of toggles 
being each united to the stud of the piston by single 
links, making a simple and efficient device, securing 
economy in power and in construction. 

CONVEYING BELT. -Dan iel Brennan, 
Jr., Saltersville, N. J. This bel t is made of a pair of 
endless ropes, covered, connected, and held apart 
throughont, by narrow metal lic bars or wires looped 
over and upon them, and is capable of being driven by 
ordinary machine pulleys, the cross bars and attach
ments being of shapes to form sides, fliJ:hts, buckets, 
etc., upon the belt, to adapt it to work horizontally, 
vertically, or at any required angle, to COllvey materials 
and transmit power. 

MOTION CONVERTING MECHANISM. 
John D e  Monnin, Corvallis, Oregon. This mechanism 
is specially designed for application to a steam engine, 
to convert rectilinear into rotary motion, and comprises 
a swiveled or pivoted cam or lever, combined with and 
engaging in opposite directions spiral grooves in a 
cy linder applied to a shaft, with stationary or fixed 
cams for shifting or switching the pivoted cam. 

BUSH HAMMER.-Luther H. Rowell , 
South Thom�ston, Me. This is a hammer for dressmg 
Rt.one, in which two pole .plates are nsed, with integral 
shank sections, united by a sleeve, which forms a socket 
for the handle, the cuts being made in the form of long 
blades, each in one piece, extending between and 
beyond the pole plates, the plates and cuts being held 
together by transverse bolts. 

SEAMLESS PULP TUBES. -:- Horace J. 
Medbery, Ballston, N. Y. This invention covers a 
pecnliar constrnction and arrangement of parts in a 
machine adapted to form straight sections of seamless 
tubes, pipes, or other analogous articles of a uniform 
diameter thronghout, of paper or wood pulp. 

ELEVATOR INDICATOR. -Oliver C. Hay
ward, New York City. Within the elevator shaft, or in 
a casing auxiliary thereto, the several indicators ' are 
pivoted, and adapted for engagement with the car, the 
invention providing a simple and economical attach
ment whereby the approach of the elevator from above 
or I.>elow will  be indicated and its position shown. 

Agricultural. 
PLow. -Jeremiah R. White, Raymond, 

.D1.cellaneon •• 
CARTRIDGE LOADER. - J a m  e iii V. 

Thompson, Fort Madison, Iowa. The device has a 
powder and a shot magazine and a wad box, and is 
adapted to fill either a paper or metal shell, regulating 
the amount of charge as desired, while it is durable 
in construction and may be expeditiously and conve
niently manipulated without danger of exploding the 
primer. 

ATTACHING EYEGLASSES.-William H. 
Brownlow, Brockville, Ontario, Canada, and Joel S. 
Warner, Ogdensburg, N, y, A plate is secured to the 
nnder front snrface of the visor or hrim ot It hat, and 
eyeglass frame and lazy tongs connected therewith, in 
snch way that the glasses may be easily drawn down
ward and' adjusted, or will be held ont of the way, 
against the hat brim, when moved upward. 

CHALK HOLDER. -Fannie Chambers, 
New York City. Within the holder is  an operating 
screw rod, on which is mounted a traveling nut, and a 
chalk-holding clamp, to firmly hold the chalk as it is 
projected out of and withdrawn into the casing by the 
operation of the screw rod, the device being for use with 
tailor's chalk, the holder feeding the chalk down as its 
edge becomes worn. 

HEAT RADIATOR. - Asa C. Edwards, 
Westfield, Mass. It consists of a heating drum having 
transverse rotary tubes with open ends, the apparatus 
being provided with means by which the dampers of 
the radiator may be automatically opened and closed 
and the radiator tubes be cleansed from soot. 

GATE.-Joseph Albers, Wells, Oregon. 
Combined with a pair of  pivoted gates are pivoted 
opeL.ing levers and a rod connected to the pivots of the 
gates, with other novel features, whereby the gates may 
be opened for the passage of teams, and clo"ed, with
out the dismounting of the driver, or the gates may be 
held in open position. 

GATE.-Hiram S. Harris, Cincinnati, 
Ohio. This invention relates to sliding gates operated 
by levers actuated by persons passing, and provides 
simple and positively acting devices by which the gate 
may be slid open or shut easily, and without derange
ment of the levers, pull cords and drum. 

VEHICLE SHAFT. -William B. Farrar, 
Greensborough, N. C. This shaft has a peculiar joint 
in its length that permits its position to be changed 
laterally and the shaft tightened up in a new pOSItion, 
to increase or diminish the space between the shafts, to 
adapt them to larger or smaller horses. 

HAME TUG. -George W. Moliere, Ocean 
View, Cal. It has a hollow leather casing for the 
reception of the entire end of the trace, a metal eye or 
clip with shanks extending along the inside of the 
casing, with space for the tug and a set screw, the ex
tended shanks and the trace, so that there is no project
ing end of the trace, the latter being neatly housed. 

END GATE. -Frank S. Sears, Atkinson , 
Ill. 'fhis is a wagon end gate, resting on a projecting 
strip or ledge at the rear end of the wago� body, and 
connected to the body by metallic. straps and hooks, so 
that the gate can be readily opened and held in hori
zontal position, or swung beneath the body, or so that 
a part only of the end gate may be opened. 

WHIP SOCKET. -Herbert Elder, Harris
burg, Pa. Combined witb the whip socket are attach
ing plates, between which an arm is pivoted having a 
projection on its inner side, and a vertically sliding 
hook or catch, whereby a whip may be securely held 
and locked, the whip being clamped against the interior 
wall of the socket. 

MILLSTONE DRESS. -Joseph H. Brown, 
Social Circle, Ga. This invention provides a millstone 
dress with auxiliary transverse furrows to check or 
retard the progress of the partially ground material and 
prevent it from passin!: too rapidly from the eye out
ward, making a combination dress for nse with wheat 
and corn, middlings, and all varieties of grain, and with 
which the stone can be run rapidly and will keep cool. 

FIRE ESCAPE. - John D. Rnllmann, 
San Antonio, �'exas. This escape consists of a n  ex
tensible tower having a series of platforms, a series of 
liftiug toggle lever. arranged in pairs as lazy tongs at 
the four corners, with a series of bracing toggle levers 
arranged to work reversely to the lifting toggles, the 
construction being also adapted for use as an observa
tion tower or for other analogous purpose. 

HORSE BOOT.-Thomas B. Mason, Tren
ton, N. J. This boot is preferably made of a divided 
soft rubber ring, to ce fastened around the horse's leg 
with a hasp, the inuer edge of the ring having flanges 
over which ;s stitched a padded cushion covered with 
enameled leather or analogous material, making a boot 
which will not absorb moisture, will retain its form, 
and may be readily put on and taken off. 

DRESS STEEL. -Mary E. Whalen, New 
York City. This steel has a bow having metallic straps 
secured to it and forming a bow with double ends, that 
it may be maintaiued without strain on the dress, 
to give the desired set, without the front of the dress 
being drawn too tightly, while retaining the fullness of 
the skirt at the back withont necessitating " shirring. " 

TRUSS.-James A. Tigner, ROllle, Ga. 
This invention relates to trusses having a vertical 
spring carrying the abdominal aud hernial pads, and a 
transverse spring to the ends of which the strap or band 
is secured, the invention covering a special construction 
of the truss . 

GATE. -Harvey C. Riley, Perryvi lle, 
Mo. This is a swinging gate with novel mechanism for 
operating it, so constructed and arranged that the gate 
may be readily opened by a person in n veh icle ap
proaching the gate in either direction, and closed after 
the vehicle has passed through, without alighting from 
the vehicle. 
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a cost of about five thousand five hundred dollars. 
Plans and perspective. 

11. View of the main entrance to Melrose Park, near 
New York. 

12. A house for five thousand five hundred dollars, 
lately erected at Flatbush, Long Island. Plans 
and perspective. 

13. A residence recently ereCted at East Orange, N. J., 
at a cost of five thousand four hundred dollars. 
Perspective and floor plans. 

14. A Queen Anne cottage at Flatbush, Long Island. 
Cost, eight thousand dollarS. Plans and perspec
tive. 

15. A cottage lately bnilt at Flatbush, near Brooklyn, 
N. Y. Cost, six thousand dollars. Floor plans 
and perspective. 

Miss. This plow has a reversible' scrsper blade, m3tle ASH SIFTElt.-Edward E. S llIith, New 
of oblong diamond form and cylindrical in curve, so York CIty. The stove, below its  grate and base flange, 
that all the corners will touch a flat surface, and having is made a little deeper than usual, to accommodate 
a central bolt hole and indentations or gashes on either the sifter devices and give room for the ashes and 
side of the center, whereby the scraper can be adja.ted cinders, wbich are discharged into two separate com
to trim off the row between the bar of the plow and the partments at opposite sides of a partition across the 
plants. bottom plate, and the invention covers novel featnres 

f . . . d d f 16. Design for an English cottage. 
FEED TROUGH. -Martin V. B. Steven- 0 constructIOn m a SIfter a apte or nse in such 

son, Jesup, Iowa. The main feed receptacle has a . 
place. 17. Construction of mills. Section of mill showing 

laterally swinging U-shaped agitator, which is operated SASH F'ASTENER.-J oh n G. Erickson , construction of two floors and roof. 

by the horse or other animal bringing its nostrils close Hadley, Minn. This is a sash fastener and holder, 
to the bottom of the feed trough, whereby the grain or consisting In  a ca.ing baving an inclined locking bolt, 
feed is  fed to the trough in limited quantities, and the to l ock the sash when closed, and a vertically Hnd out· 

18. Engravings and plans of some economical houses, 
ranging in cost from three hundred to one thou
sand dollars. 

animal wlll be compelled to feAd slowly. wardly movable friction holder for holding the sash 19. Miscellaneous Contents : Construction and finish 
HARVESTER AND THRASHER. _ Lester open at any desired:'height, the device being automatic 

A. Gillett, Leonardville, Kansas .  The cutter bar is in its action, strong and durable, and having no springs. �'l'���t��nfln::��
I
��;e:e��

f
S��!:!��:�� ��;h:;� 

carried by a swinging frllme which the operator can raise STEERING DEVICE. - C h a r 1 e s D, in timber. - T h e  ancient cataract of the Hud-
and lower or lock in position, according to the depth to Wooley, Walden, N. Y. This invention covers an son.- Wall plastering.- Mineral wool as a fill-
which the grain i. to be cut, the grain bemg fed into auxiliary steering device to be readily arranged for use illg.-A new form of drain pipe, with sketch .-
the front open end of the thrashing machine by a belt, iu case of accident to the main steering gear, the vessel Natural gas lighting.-Lane patent door hanger.-
the straw, after thrashing, passing out of the rear of the being made with " downwardly opening rudder recess, Automatic temperature regulators, ilIustrated . -
casing, while the kernels are passed through a chute at the rear part of the keel, in which is secured a verti. The Prindle metal l ic wire packed nnions, illus-
into hags. ' cally adjustable rudder post carrying a rudder, the con- trated.-Architectnral wood turning, illustrated.·-

CORN CUTTER. -George W. Gibson, struction being such that the rudder can b e  retracted Filling the hollow spaees in walls and floors of 
Kimbolton, Ohio. The frame of the machine has side . wholly within its recess or projected completely below buildings.-Terra cotta lumber. 
extensions formitlg horizontal tables on " hich th� the bottom of the vessel. The Scientific American Architects and Builders 
cornstalks cut by knives fitted at the front edge of the LAMP COVERING.-George H . · Dean , Edition is issued monthly. $2.50 a year. Single copies, 
tables fall as the cutter is drawn forward, while the St. LOUIS, Mo. This covering is for inclosing the glass 25 cents. Forty large quarto pages, equal to about 
tpachine has an attachment by which shocks are readily globes of incandescent lamps while out of nse, and con- two hundred ordinary book pages ; forming, prlicti
formed after eno,!gh stalks have been cut for the pur- sists in a case formed of two similar hollow halves, a cally, a large and splendid MAGAZINE OF ARCHITEC
pose. hinge connecting the lower ends of the halves with n TURE, richly adorned with elegant plates in colors and 

HAND PLANTER. -Wilber S. Wikle, spring bearing on the halves at their hinged ends and · with fine engravings, ill llstrating the most interesting 
Union, West Va. ThIS planter has two vertical arm.s, holding them normally closed. examples of Modern Architectural Construction and 

llinged at their lower ends by plates, the arms having HEAD . PROTECTOR. -George H. Chap- a!lied subjects. 
. . 

at their sides metal casings adapted to project down- pell, William Brown, and John Brown, Brownton, �� Fullness, RIchness, ?heapness, and Convemence 
ward to form a chute or mouth which is opened as the Minn. This protector consists of a ring with sliiling of .his work have W'lU for It the LARGEST CIRCULATION 
arms are bronght together and closed as they are drawn ribs, snpports, shoulder pieces, web and covering, 0: allY Architectural publication in the world. Sold by 
apart, with qther novel features, whereby corn and adapted to be worn upon the shoulders and around and l

a I newsdealers. 
_ 

benns may he planted'at the same time and fertilizer ! over the head, to protect the face and neck of the wearer I MUNN & CO .. PuBLISHERS, 
simultuneously distributed. in inclement weather. . 0161 Broadway, New York.. I 
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The charge fmo Insertion under thzs head is One lJollar 
a linef01' each inserti<m ; alxYtt,t eight words to a line. 
Advertisements must be received at publicali<m office 
as early as Thul'sday morning to appea1' in next issue. 

Screw machines, milling machines, and drill presses. 
E. E. Garvin & Co., 139-1<13 Center St., New York. 

All books, app., etc., cheap. School of ElectrIcity, N. Y. 

Dies, monlds, patterns, models, engraving, etc., to 
order. Ohas . A. Bailey, deSigner, Middletown, Conn. 

Pratt &: Letchworth, lhttralo, N. Y., 
solicit correspondence relative to manufacturjnll spec
ialties requiring malleable gray iron, brass, or steel cast .. 
ings. 

For the latest improved diamond prospecting drills, 
address the M. C. Bullock Mf�. Co., Chicago, III. 

For the best Hoisting Engine for all kinds of work, 
address J. S. MundYLNewark, N. J. 

PresBes & Dies . Ferracute Mach. Co" Bridgeton, N . • J .  
Perforated metals of all kinds for all purposes. The 

Robert Aitchison Perforated Meta! Co., Chicago, I II. 

The Holly Manufacturmg Co., of Lockport, N. Y., 
will s�nd their pamphlet, describing water works rna.. 
chinery. and containing reports of tests, on ap'plication. 

Steam Hammers, Improved Hydraulic Jacks, and 'l'ube 
Expander •. R. Dudgeon, 24 Columbia St .. New York. 

Friction Clutch Pulleys. The D. Frisbie Co., N. Y. city. 

" How to Keep Boilers Clean. " Send your address 
for free !l6 page book. Jas. C. HotchkiSS, 120 Liberty st., 
N. Y. 

The best Oqffee roa�ter8t coolers, stoners, separators, 
polishers. scourers, glossing apparatus. milling and 
peaberry machines : also rice and macaroni m achinery, 
are built by The Hungerford Co., 69 Cortlandt St., N. Y. 

Pays Well on Small Investment.-Stereopticons, 
Magic Lantern�t and Views'ilIustratin� every subject for 
public exhibltions. J.lanterns for colleges. Sunday school s 
and home amusements. 152 page illustrated catalogue 
free. McAllister, Mnfg-. OptiCian , 49 Nassau 8t., N. Y. 

Lathes for cutting irregular forms. Handle and .pok 
lathe •. I. E. Merritt Co., Lockport, N. Y. 

For best quality, order your steel castings from the 
Buffalo Steel Foundry. B uffalo, N. Y. 

Split Pulleys at low prlCes, and of same strength and 
appearance as Whole Pulleys. Yocom & Son's Shafting 
Works, Drinker St .. Philadelphia, Pa. 

Double boring machines. Double spindle shaping 
machines. RoUstone Machine Co., Fitchburg. Mass. 

Duplex Steam Pumps. Volker & Felthousen Co .. Buf
ralo, N. Y. 

;:rSend for new and complete catalogue of ScientIfic 
and other Books for sale hy Munn & Co .. 361 Broadway, 
New York. Free on application, 

HINTS TO CORRESPONDENTS. 
NaqIe. aod Atldres8 must accompany all letters, 

or no attention will be paid thereto. This is for our 
information, and not for publication. 

Re .. erence. to former articles or answers should 
give date of paper and page or number of qnestion. 

I n q  u l rleN not answered in reasonable time should 
be repeated; correspondents will bear in mind that Borne answers require not a little research, and , 
though we endeavor to reply to all, either by letter 
or in this department, each must take his turn. 

S I, eclal W ri tt e n  I n formati o n  on matters of 
personal rather than general interest �annot he 
expected without remuneration. 

Scienti fic Ameri c a n .  S n l'plem e n '. refern'd 
to may be had at the otliee. Price 10 cents each, 

Books referred to promptly supplied on recei�t of 
prlce. 

Minerai . sent for examination should be distinctly 
marked or labeled 

(242) F. V. H. asks : 1. I have a large 
picture frame to gil d ;  what shade of gol d leaf is used
light, medium, or deep? A. It is all a matter of taste. 
The dee p color perhaps is most used . 2. How can I 
make a good sizing, so that the leaf will adhere to the 
frame evenly ? A. Buy burnish-gold size ready mixed, 
and apply six or eight coats to the frame; polish the 
mat parts, before the size is quite dry, with a woolen 
cloth ;  give the parts to be polished another coat of size. 
The frame is moistened and the gold leaf is Iilid on. 3. 
I want to get a high polish on the smooth parts of the 
frame ; how is it done? A. The bright parts are bur
mshed when the frame is at a particular stage of dry
ness; flint or agate burnishers are employed, of dill'e!ent 
shapes. 4. I suppose it (the frame) will need varnish
ing after the gilding is done. What varnish is used ? A. 
Use white hard spirit varnish, snch as gum sandarac 
or yellow gold lacquer. The whole process of gilding a 
frame requires much skill, and we advise you to consult 
Spons' Workshop,Receipts, first series, for an elaborate 
description of it. We can send the book free by mail 
for $2.00. 

(243) J. C. W. asks : Does Germany own 
and control the raIlroad and telegraph systems within 
her domain ? If so, how did she gain possession of 
them-by pnrcQase ? And how do the rates of "rans
portation compare with the rates charged here in 
America�' and is the revenue therefrom in excess of the 
expenditure? If Germany owns the railroad and tele
graph, what influence, if any. does it  make in politic8, 
and are the masses of the people beneflted, apparently, 
by government control, if such be the case, and how 
are they managed-by a government bureau ? ·A. The 
railroads in Germany are comprised in three classes, 
viz . , owned and. controlled by the Reveral state govern· 
ments, 32,174 kilometers ; priYllte . companies with roads 
nnder .tate control, 674 kHom"te .. ; private companies 
controlling their own roails, 4,286 kilometers. The 
state governments built 'some of the railroad., and pur· 
chased othere ·from private c01!Wllnies. The r .. venue 
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derived from the railroads is In excess of the expendi· 
tures, with the exceptioR of a few secondary lines. 
The German telegraph lines are owned and controlled 
by the imperial government. Politics bave no signifi· 
cance whatever in railroad or telegraph matters. The 
service is excellent. and the people are no donbt bene
fited by the nnity of state management, the rates 
being less than in the United States. The management 
is nnder an Imperial bnrean located in Berlin. 

(244) J. M. asks : 1. What kind of bat· 
tery and how many cells wonld It take to ligbt an ordi· 
Dary house of six rooms' A. Use a secondary battery 
If yon have any way of charging it. Thirty cells wonld 
suffice. 2. What power lamps wOnld it take, and 
the probable cost per honr of this system of light· 
ing' A. Twelve to twenty lamps would be reqnlred, 

' and each lamp would cost about one·fifth cent per honr. 
3. Wonld it be advisable to make the simple electric 
motor described m yonr .issne of March last to drive 
the eight light dynamo, A. No. Drive the dynamo by 
power-by steam, water, or gas motor. 

(245) C. T. I. asks : 1. Will inclosed wire 
answer for winding armatnre core (or ring) of electric 
motor, in March ]'7, 1888? Wonld It hnrt to anneal it, as 
it is very stiff? A. Yes. Anneal it before making into 
ring. 2. Wonld wood soaked In hot paraffine do for 
disk in place of fiber' A. Yes. 3. Conld I nse five or 
six piece� of sheet zinc (riveted together) to prodnce 
the required thickness (� inch) of battery plates ' A. 
Yon will have much difficnlty in amalgamating the 
zincs without their breaking. We advise yon to use 
solid plates. 4. WOnld four cells with 4 zincs and 4 
carbons bave the same power as eight cells of 2 zincs 
and 2 carbons' I want the battery as compact as pos· 
sible, to be nsed on a tricycle. A. The larger nnmber of 
cells give higher electromotive force, but also higher reo 
sistance. Yon can nse either arrangement. 

(246) J. M. R. asks how to clean zinc 
lining to refrigerators, stove zincs, etr... also how to 
clean silver, filigree jewelry, ete. A. Clean zinc with 
sapolio, or with ground pnmice, soap and water. Clean 
silver filigree work by boiling in dilute sulphuric acid. 

(247) R. A. B. asks how to make paint 
stick to bright metal tin roofs. A. Sandpaper the metal. 
It is better to pnt the paint directly on the new tin. Use 
metallic (iron oxide) paint with boiled oil. 

(248) C. W. asks : Will you inform me 
how Pond's extract hammamelis is prepared ' A. It is 
said to be made by distilling the bark with 6 per cent 
alcohol. Any certain knowledge of the virtues of witeh 
hazel Is disclaimed by the pharmacopreia. 

(249) R. V, J. writes : 1. Please give the 
weight of water gas. A. Its specific gravity varies from 
0'500 np to 0'650; 100 cnbic inches will weigh from 15 to 
20 grains. 2. Also the best and cheapest way to make 
hydrogen when bnt 6,000 to 8,000 cubic feet is reqnired. 
Also how large a pipe will be required for 5,000 cnbic 
feet of coal gas to pass through in one honr under ordi· 
nary pressure from our cii)" works. A. Probably from 
iron scrap and snlphnrlc acid. You might do it more 
cheaply by passing steam over red hot iron borings, bnt 
it wonld hardly pay to set np the furnace, etc., for one 

_ operation. It depends on the length of pipe. 
(250) H. D. L. writes : Is December 21 

(2M) W. R. K, asks : 1. Why a t.ele· 
phone will not operate long distances as well as the 
telegraph t A. The pulsatlonp succeed each other with 
snch rapidity that a long line becomes too sluggish in 
cllarKlng and discharging itself to act well. 2. Is there 
a finid or solution that can be applied to paper to make 
it a good conductor of electricity' A. Solntions of 
chemical Bal te, snch as sulphate of zinc, make paper 
condoct electricity, bnt not well. 3. Is there a first·class 
practical work on electricity brought down to the pres
ent time' Where can it be obtalned, and the pricet A. 
There are a large nnmber of such works. Consnlt our 
book catalogue. We recommend Ayrton's " Practical 
Electricity," . which we can-seud free by mail for $2.00, 
or Atkinson's " Electric Lighting," $L50. 

(255) S. O. N. writes : Could a man who 
is handy with hammer and saw and who has a little 
chemical knowledge and less money do Bome electrotyp
ingt A. Electrotyping is done by electroplating pro
cesses described in onr SUPPLEIIENT No. 310 and others. 
The impression of the type is taken in wax, coated with 
plnmbago, and copper i8 deposited on it. Afterward 
the thin sheet is .. hacked np " with type metal. 

(256) J. M. C. asks the size in feet and 
inch"s of the Ark and Great Eastern. I see by a Western 
paper that the carrying capacity of the Ark was 500 
times greater than the Great Eastern, and I want to 
know the reasou why. A. Size of the Great Eastern, 
692' X83'X60' hold-18,914 tons. Ark, 450' X75'X45' high. 
It may be estimated tbat the Ark had probably nearly 
one·half the tonnage of the Great Eastern. 

(257) R. I. F. writes : I am oxidizing silo 
ver by the use of a hot solntion of sulphuret of potash, 
bnt cannot get the color dark enongh. A. Immerse the 
articles in a solntion of mercurous nitrate and then treat 
with the Rolphnret of potash. 

(258) D. & A. write : We wish to know 
if riding in an electric street car will injnre a watch. A. 
It is liable to do so. 

(259) w. B. R. asks how coal tar and 
pitch, after baving been melted by heat, can be pre· 
vent.ed from hardenmg when cool. A. By mixing tur
pentine, naphtba, or some oil (linseed, fish oil, etc.) 
with the melted material. 

(260) J. E. K. asks : What is meant by 
the rnling or reigning planet, a8 given in some of the 
almanacs? A. It is the brl2htest planet of the evening 
sky, and may refer to Venns, Mars, Jnplter, or Saturn, 
when we see them In their positions of greatest bril· 
liancy. 

. 

(261) E. E. S. writes : 1. Will 35 feet or 
80 ohmto No. 36 copper wire (silk-covered) answer for 
one of the telephones described in SUPPLElIIENT, No. 
142' A. Yes. 2. How mnch wire w\Jl it reqnire to 
wind magnets for first call bells (telephonei described 
In SUPPLEIIENT, No. 162, and will No. 32 cotton-covered 
answer? The telephones are for less tban a mile (Bell 
phones &II No. 1). A. Wind the bobbins to the size 
shown; with No. 32 cotton-covered wire. 3. What Is 
meant by a sin¢le �.ontact transmitter, and how are 
they coustructed! A. One employing a single carbon 
electrode agaiust a metallic point, or a pair of carbon 
electrodes against each other. See SUPPLEIIENT, No. 
250. 4. Shonld the spools on a pair of Bell telephones 

the shortest day in the year, or are there two or more both be on the north or positive pole of the magnet, or 
days of the same length as the 21st' A. One day is one positive and one negative' A. It is immaterial. 
always the shortest. Sometimes it is the 20th, some-
times the 21st, and sometimes the 200. _ (262) T. T. H. asks if there is any way 

in which the presence of coal I&S can be detected in a (251) A. B. H. writes : What is cologne hoose aside from the smell and taste. A. Chloride of 
spirits '  I want the information as a matter of informa- palladinm paper has been snggested. How to nse it is 
tion. It is nsed, I nnderstaud, principally in the adul· described in SCIENTIFIC AMERICAN, Jone 11, 1887, page 
teration of whiskies and brandies. I have looked in 376. 2. Whether furnaces are considered as healthful 
80me of the encyclopedias. and cannot find It. I have withont water as with? A. Not generally; water is con. 
taken yonr journal for a dozen years or more, and as a sidered an improvement. 
last resort concluded to tronble yon. I wonld like the 
information in detail brlefiy put, so that in lectnres on (268) C. R. H. writes : Will you give the 

temperance I know what I am talking about. A. Ap· formnla for making mticilage, Buch as is sold in sta
pleton's Encyclopedia says (vol. vI. , p. l44) : .. Abont tionary stores at five cents per bottle ' 
three-fifths of the prodncts of distillation in the United A. Dextrine ,  . . . . . . . . . . . . . . . . . . . . . .  , . . . . . . . .  2 parts. 
States are what are termed highwines or whisky, con- Acetic acid . . . . . . . . . . . . . . . . . . . . . . . . . . .  1 
taining abont 75 per cent of alcohol. This as it comes Water . . . . . . . . ' . . . . . . . . . . . . . .  " . . . . . . . . . .  5 
from the still contains a good deal of fusel oil. Some Alcohol . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 1 
of it is made into cheap whisky, and the remainder is (264) H B ·t I h tel h rectified and redistilled into French spirit. When the _ 

• • wrl es : ave a egrap 

ta f al h I ' h" h 't f I I 't "  mstrnment, and the coils are wound for a mnch greater �ercen ge ?  co o .'s 'g , I orms co ogne 8p n . cnrrent than I am able to prodnce. Can I wind the Cologne SPirit contams 93"075 to 94'075 per cent by' 
'1 f 15 -

20 h res! ta ' If h t i i volume of alcohol. �:� sh:� m��y f::';m i� t!�, A.so.rh:re
B 

i::'  ';ar:.. 
(252) H. P. asks : What sized dynamo ticular art abont winding yonr coils. If yon nse No. 

(candle power or volt) is considered dangerons on com· 30 wire, yon can allow ten feet to the ohm and have a 
ing in contact with the wires? A. This is a dispnted close approximation to the true resistance. One hun· 
point. An alternating current of 200-500 volts, with 300 dred and -fifty to two hnndred feet will 2\ve the desired 
alternations per second, Is considered very dangerous. resistance; 1,000 feet No. 30 pnre copper wire at 75° Fah. 
The best rule is to avoid tonching electric wires. have a resistance of 107'391 ohms. 

(253) M. S. asks : 1. Some time ago we (265) J. H. W. says : I have some Q X 9  
made an electrophorus b y  casting ordinary sealing wax No. 20 sheet iron that I wish t o  thoronghly tin ; will yon 
in a metallic monld abont an ineh deep. As upper plate please give me the best method throngh the SCIENTII!'IC 

we nsed a circular disk of zinc attached to an insulating AIIERICAN for cleaning and tinning the iron' A. Pickle 
handle. On rubbing the sealing wax with a cat skin we the sheets In a bath of mnriatlo acid 1 part, water 4, 
failed to electrify it; none of the experiments given In parts, until the scale is removed. and dip in hot water. 
connection with the instrument conld be performed. Then sconr the sheets with a brush and sand, dry, and 
Could yon tell us onr mistake' Is it perhaps the sealing dip in a solntion of mnriate of zinc and ammonia, made 
wax' IA. Yonr electrophorus may have had too by saturating mnriatic acid with zinc and adding 10 
smooth a surface. Try a cake of shellae instead of seal. per cent of sal·ammoniac. Dip only for a few moments, 
ing wax. If yonr sealing wax refused absolutely to be- dry, and dip in the tin bath, holding the corner of the 
come elecirifled, It was of poor qnality. Such material plate with a small tongs. The tin bath shonld have the 
never gives satisfaction. 2. Conld yon recommend to snrface kept clean bv sprinkling with powdered sal·am· 
ns any reliable work on electroplating telling how to moniac and skimming the dross. 
prepare the silver bath for electroplating' A. For fnll (266) B. J. K. writes : Can you give a information on electroplating, baths, etc., we refer yon way to make an E'lectrical call bell?  I wonld like to to our SUPPLEIIENT, Nos. 157,:158. 159. 3. How many 
Bunsen cells would be required to ruu a bath contain. pnt It from one room to another, and desire to make it 
ing abont 6 or 7 e;allons of nickel'plating solntion' A. myself Instead of buying it. A. For mal!;l'leto call bell 
Two one.qnart cells in good order will snffice. 4.. Is It we refer yon to onr SUPPLEJIlENT, No. 162, which we 
necessary tbat the zincs and carbons of Mle bichromate can send yon by mail for ]0 cents; for general informa· 

tlon. to Bell Hanger's Hand Book, which we can send battery be in separate cells? Conld they not be pnt ),on by'mail for $1. into one trongh as well and prodnce the same current? 
If 50, what wonld he the maximnm number for a trongh (267) A. E, M. asks for calculation for 
2� feet long, 1 foot high, 1 foot wide' A. Distinct stay of boller, and also for fin4ing the horse power of 
effects are prodnced-by separats coupleR in series or by engine. A. The United States hEllIer in�pectors allow 
one conple of large area of plates. The subject belongs 6,000 pounds per square Inch strain upon a stay. The 
to elementary electricity, and is treated In manuals of total strain depends on its position. and must be calen· 
physics nnder Ohm's law. We recommend Nlandet's lated for each one. For non.expanding engine, mnltl· 
Electric Batteries, which we send:;,:ou by mail for 12.50. ply area of piston in sqnare Incbas by steam praanre 

in ponnds by length of stroke In feet and strokes per 
minnte; divide remt by 33,000; this gives ind1cated horse 
power. If engine has a cnt-oft, the average steam pres· 
sure must be nsed as a factor. 

(268) E. E, V. writes : How may I con· 
struct several cells to prodnce power enongh to rnn two 
16 candle power incandescent lamps? How may I make 
thein the simplest way po88ible, and how many cells 
will I bave to nse' A. Many batteries are described In 
onr SUI'PLIIIlENT, Nos. 157, 158, and 159, and in other 
nnmbers. A set of large two quart.Bonsen cella is best, 
allowing three or fonr cells for each lamp. 

(269) F. W. K. asks how to manufacture 
a bronze printing ink, an Ink which shall retain its 
brilliancy, also how to di880lve bronze powder. A. 
Use bronze powder for printing; print with size and 
dnst on the powder. No way of really dissolving it 
withont destroying it is known. 

(270) L. R. F. asks if there are any min· 
erals or oxides that wili change the color of Portland 
cement. We nse oxide of Iron for obtaining red color. 
Can we produce other colorst A. Ochers wili give yon 
other shades, and nltramarine will give bloe. The mix· 
tnre of colors will prodnce intermediate colors, subject, 
however, to a restriction in effect on acconnt of the 
color of the cement itself. The nltramarine will not be 
very permanent ; if not too expensive,some special make 
of blue emalt might he available. Oxide of manganese 
or graphite conld he nsed for black. 

(271) J. H. M. asks (1) what difference 
there is between bisnlphite and crystal bisnlphite of 
soda. A. Properly speaking there is no difference. 2-
Would it do any harm to a gold solntion to use a tank 
lined with common coal tar? A. No. 8. How to throw 
the gold down in a metallic state from an old plating 
solution and pnrify it withont melting. A. Add fer
rons sulphate (green vitriol). 

(272) L. O. B. writes : I have read a 
great many pieces on the new phonograph, bot there is 
one qnestion I cannot find an answer to, and would 
like to bave yon teU me. Will the new phonograph 
chronicle anything said in a room, whether the person 
has mouth to mouthpiece or not? Conld one be in a 
court room and chronicle all said by wituesses, or in a 
hall where a singer or speaker was and receive song or 
speech' A. The phonograph does not record sounds 
well, except soch as are spoken into its mouthpiece. 

(273) J. H. P.-For Paas or Easter egg 
dyes, use aniline colors. Do not eat the eggs if the 
sheUs crack. 

(274) A. L. L. writes : 1. I wish to make 

(280) L. B. asks : With six or seven volts 
Eo M. F .. how many amperes of current will be reqnired 
from a battery in order to run a two candle power in· 
candescent lamp' A, � to 5" volts with 1'20 aJ;Ilperes 
will light a 2 C. P. lamp. 7 volts with 1'50 amperes will 
light a 3 C. P. lamp. 

(28 1) R. M. , Jr. , says : I read with in· 
terest your article in a late issue abont a railroad being 
bnilt acro88 the Rocky Monntains in the State of 
Colorado. I am a young man 21 years of age; What 
I woold like to know is this : Is there any chance for me 
to get ontdoor work in the region where this road is 
being built? I have no trade; worked two years as 
brakeman on �levated railroad, resigned on acconnt of 
throat tronble ;  five years' experience In retail grocery 
bnsiness in New York City. A. Colorado is a new and 
fionrishing State. Its interior position makes the climate 
dry and healthy. Your chances in finding employment 
to snit yonr taste are problematical. 

(282) G. K. writes : Can you inform me 
how to clean the stencil paper (after printing) of the 
cyclostyle patent' I wish to remove t.he surplus ink 
from the letters ; bave nsed blotters; they do not seem 
to answer fully the pnrpose of removal ; cannot get a 
clear copy after being laid aside for some days. A". Try 
sponging off with benzine or kerosene oil. 

(283) W. H. T. asks how brass wire 
spiral springs are so made that the spirals close to
gether when the tension is removed' And how brass is 
tempered' A. Flat or volnte springs are wound in a 
narrow groove or between two plates made to separate, to 
allow the spring to be taken ont. Helical springs are 
wonnd on a mandrel, and at the moment of winding 
drawn hard again8t the last tnrn, so that when finished 
all the coils touch. Brass cannot be tempered ; sheet 
and wire spring brass is a special composition, which is 
rolled or dralVn very bard, and is then called spring 
brass in the bardware trade. 

(284) E. D. S. asks : 1. For the composi· 
tion nsed for cleaning carpets on the fioor ; it looks a 
good deal like soft soap. A. Use 1 pint oxgall to a pailfnl 
of water; after washing apply cold water to rinse ont 
the oxgall, and finally sponge as dry as possible. 2. 
Composition for cleaning wall paper on the wall. This 
composition b .. used in bread crumbs. A. For wall 
paper nse plain bread crnmbs. 

(285) W. F. asks : 1. Please tell me, 
throngh your paper, if there is a way of blue printing 
so that we may bave a white gronnd and bloe lines, 
Instead of the opposite' A. Yes ;  See SCIENTU!'IC 

AlIIERICAN SUPPLElIIENT, 584, p. lI32O, for description of 
Pellet's process. 2. If a current of electricity is passing an inexpensive solntlon, that shall be so clear as to over a naked copper wire, Is there 1\ way known to proresemble ordinary water, and npon droppin� into. it a pel a trolly along wire, withont a motor being attached small lnmp or crystal of some chemical, wIll (Within to trolly to drag or propel same' A. Consnlt our SUP

the space of eight or ten se�nds) change �he solution to 
PLElIIENT, Nos. 417 and 420, for description of telpher. a �et black, one resembhnlt Ink. I WISh it to work '8It8, a system of electrical cable transportation that qmckly and the snbstance dropped in to be . s?,all inclndes a self-propelled trolly. enongh to be concealed between the fingers, as It IS to 

be dropped in secretl;,:. Abont a qnart of the solntion (286) E. H. asks : Does drawing steel 
to . be nsed at a time. ./I.. Use aniline black in water. wire crystallize It? A. No. It laminates and strength. 
Yonr tronble will be in the slow mixing of the fiuid ; yon ens steel wire to draw it to smaller sizes. When pro
shonld be able to stir it. It will also tend to blacken perly done, the tests show increased tensile strength 
yonr band. 2. I wish to Insert into the top of a table, and elasticity. 
and finsh with the snrface, a metal plate abont five (287) __ writes : What will it cost, and 
inches sqnare. The top of the table, inclnding the what size of an electrical machine will it take, to tnrn plate, is then to be covered with cloth glued or cemented a wheel 9 in. in diameter, having paddles 3 in. wide and 
on, same as a desk top. 1 am . advised to uso a zinc 4 in. high, when partly snbmerged in water! A. Use plate, but wish to nse a brass one. Will the cloth ad. simple electric motor described In SUPPLEJIlENT, No. here to a brass plate &II well as to zinc' What is the 641. Yon shonld sign yoor letters. best glue or cement to nse for the purpose? A. Brass 
will answer perfectly. Use a solution of gIl!ll trag&- (288) Subscriber write'3 : Will you please 
canth. For marbles apply to toy stores. give me the formnla for making blne black ink, tbat is, 

(275) W. F. G. says : 1. I wish to make ink that writes blue and turns black' A. For inks, 
consolt our SUPPLElIDINT, No. 157, also Techno·cheml· some small iron castings, bnt have no cupola. Can yon cal Hand Book. We can send the latter free by mail tell me how to melt the Iron' A. Yon can readily for $2. melt 4 to 6 lb. of cast iron in a black lead crucible in a (289) W. R. asks : Which would you forge fire. Put some bricks aronnd to deepen the fire. 2. 

Can ;,:on give me a receipt for a cement that will fasten recommend for an electric light, say to be worked five 
bard robber to Iron' A. Dissolve pnlverlzed shellac hours every day-a secondary battery of 20 small 
In ten times its weight of strong ammonia, In a closed conples or 30 Grove batteries, platina, 8 in. by 1 in.' A. 
bottle; let it stand two or three weeks, when It becomes The secondary battery. The Grove battery will be ver;,: 
a jelly. Smear the parts and press together. 3. What expenalve and tronblesome. 
IS a &000 japan for the iron? A. Yon can purchase air· ·(290) N. B. C.-'l'he samples sent are 
drying or baking japans throngh the varnish trade. talcose clay. 
Also see SCIENTU!'IO AMERICAN StrPPLElIIENT, No. 316, (291) A. L. C. asks: 1. For the correct Japans and Japanning. 

(276) G. S. B. asks the kind of a re· 
flector he wonld reqnire for a fonr inch donble con· 
denser. State how far I mnst place it from the con· 
denser, how iarge it must be, and how much it mnst 
concave. A. A silveredcopper refiector, 4 in. diameter. 
Radius of the concave snrface to be the same as the dis
tance of the li�t from the first condensing lens, and 
placed b8c om the light a distance eqnal to its radlns. 

(27 • E. W. asks how to make glue 
'!II' proof? A. DIssolve of 2um sandarac and mastic 

ch 5" drachms in one·half pint alcohol, and add 5" 
drachms turpentine. Place the solution in a glne boiler 
over the fire and gradually stir into it an eqnal quantity 
of a strong hot solution of glne and isinglass; strain, 
while hot, throngh a cloth. Or toO plain glue solution 
add bichromate of potash; on exposnre to light it 
becomes waterproof. 

(278) A. J. B. asks : 1. How to obtain a 
black cold dye for goatskins with the hair on ' A. Rnb 
into the hair, with a brush, a solntion of � oz. nitrate 
of silver in 1 pint soft water, and han� in sun to dry. 
Afterward apply, In same way, a solntion of 1 oz. 8ul· 
phate of potash in 1 pint of water. Dry In sun ; after· 
ward rub off and dry in shade; work occasionally while 
drying. To intensify, apply a solntion of pyrogallic 
acid before rinsing. 2. Also how to make sensitized 
paper for photographs, brown or black preferred, which 
can be fixed by immersing in cold water' A. No such 
procels is known. 

(279) I. G. 8.sks : What cheap SUbstance 
will prevent from freezing a cologne made with oil of 
verhena withont destroying the odor. and color? Rock 
sa't and alcohol do not answer the pnrpose' A. Gly. 
eerine ; a sufficient qnantity, however, may impaIr the 
cologne, as it will prevent it from drying; alcohol Is the 
preper snbBulnce. 

pronunciation of the word ampere' A. Prononnce it 
with stress on the second syUable, thns: " ampeer." 2. 
The meaning of ampere honrs' A. See answer to 
query 236. 3. In the 8 light dynamo, I have broken off 
one of the armature wires ; is there any way of remedy. 
ing this except by rewinding' A. Wrap a thin piC('Al of 
brass or copper foil aronnd the ends, fiow with solder, 
and wrap with shellacked tape. 4. How much will It 
cost to huild the simple electric motor' A. From $3 
to $25. The first fignre covers materials only. The 
other covers time and materiw. 

(292) J: D. E. asks : How much harm, 
if any, is done to the springs of drays by letting their 
customary loads remain on them overnight, or for 48 
honrs' It doesn't seem to me that more harm will 
arise than comes to them from jolting over the rongh 
pavements. A. All springs weaken and finally give 
out from nse. Anything that lessens their nse or 
strain adds to their life. A load left on a wagon over· 
night occRSionally wonld not be perceptible in its wear. 

(293) W. H. H. asks : How to make 
phosphor bronze' A. The phosphor bronzes vary 
somewhat, for various purposes, from two to three 
ounces of tin to a pound of copper ; to which is added 
a small portion of phosphide of copper or phosphide of 
tin as a flnx-the exact proportions for special aUoys 
being held as trade secrets by parties manufactnriBg 
these alloys. 

(294) H. H, H. says : I wish to heat a 
store with steam, room 22 X 115 X 14 ft. 2 In. By rnn· 
ning pipes in cellar to and from radiators, it takes con· 
siderable pipe, that will condense a qnantlty of steam. 
If I Ca� the steam directly from the boller to a coil of 
pipes (bronzed) suspended from the ceiling directly 
over the connters, of snfficient height so they can be 
nsed for the display of goods, can I get heat on the 
fioors ' It has beE-.n snggested to me that the lower part 
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o f  the room will not b e  heated unless I have the coils o r  I gold. Tbe hot water mould constantly be poured ou it 
radiators ou tbe 1I00r. How many feet of inch pipe until the wash water no 10llj(er produces a precipitate 
will be required to heat the room' A. The overhead with a solution of barium chlOride, provIng that the 
system of. heating by steam is largely used In factories, gold. is free from the excess of sulphate of Iron. The 
and occasionally in closed rooms. In factories where washed preeipltate of gold is now dissolved In aqua 
tht! belting produces circulation, it Is very desirable. regia, and the Holution evaporated nearly to dryne8l!, the 
We do not ad vise the use of this system for heating a latter operation being carried on slowlY on a water bath, 
store, where the constant opening of doors will precipi- to prevent spurting. The yellew chloride of aold thus 
tate cold air upon the lioor. Coils in staclat or along prepared should be .preserved In a well stoppered botti, 
vacant Sp.we8 or counter fronts, or radiators, are more or in a seaIed tube. as the salt ls very deliquescent, 
suitable for stores. It will require 900 feet of l in. pipe 
or its equlvalent in radiator surface to heat your store. (306) W. B. asks for the composition' of 

the small pellets used in !:be toy called Pharoah's ser. 
(295) C. J. H. writes :  I saw a receipt pent8. A. SulDh0C3anide of mercury Is the 1>IISis ot 

in the SOIENTIFIO AMERICAN about a year ago for the ordlnarv. preparatIon. We refer yon to our StJPPLlII. 
making a substitute for ivory out of potatoes. Can you JlElIIT, No. 259, ;,,< description and illuatratlon. AI the 
give me the reference' A. See SCIENTlJ'IO AIlEBIcAN, vapors from the bumllJl( sulllh0C3anide of mercury are 
June IS, 1887, p. 392. The potatoes are washed In Injurlous, the followlng ls recommended.as a substitute: 
dilute sulphuric acid, then boiled in same until solid BicnrolnRte of potash. • • •  . • • • • • • • • • • • •  2 parts. 
and dense. They are then washed free from acid and Nitrate of potash . .  . . . . . . . . . . . . . . . . . . .  1 .. 
dried. White sugar . • • •  . . .  . . . . . . . .  • . . . . . . . . . 2 

(296) R. J. L. asks : 1 .  Will carbons used Pulverize each Ingredient separately and mix Inti· 
in lighting street lamps answer Instead of carbon plates mately, and slightly ' moisten. Pre88 into small paper 
in plunging battery, SOIENTlJ'IO AlIIERIOAN Slll'PLE- cones aud when perfectly dry they wlll be ready for use. 
KENT, No. 157? A. Yes. See SCIENTlJ'IO AxEBICAN, This preparation is poisonous, but emits no injurioUs 
October fll, 1888, p. 264. 2. How can I attach wires, vapors. 
handles, etc., to a galvanic battery, A. Use binding (307) Eo M. O. writes : 1. I have a short screws or wires cast in metal tops. telegraph Une which works 1\7 a battery of four 

(297) O. S. asks how to make a good Daniell cells. It has worked very well for twl1 weeks , 
violin bow resin' A. A leading authority gives the fol· but lately, when I close the circuit, the current seems to 
lowing: ..  Put a quantity of Venice turpentine in a grow weaker and weaker, till it stops entirely and the 
pipkin, add a UtUe water to it, and boil for two or three armature 1lies up. I will be very much obliged if you 
hours over a slow fire. As it rises pour in small quan- will tell me what is the lnRtter' A. Your battery has 
tities of cold water to keep It from overllowinll:, and run down •

. 
It probably needs more blue vitriol, possi· 

allow a drop now and again to cool on a plate; when it bly some of the solution should be removed and reo 
rubs clear between tbe linl(8rs without sticking, it is placed by water. The zincs also may need scraping. 
sulliciently boiled; when thus boiled, pour it into cold 2. What is the most simple storage battery to make and 
water; work it well with the hands to ' press out the. how many does it take to run an Edl8Qn eight candle 
water, and break it into pieces when cold;  expose to the power miniature incandescent lamp Y A. 17 or IS cells. 
sun and air until all the moisture is evaporated and the You will lind many forms described in our SUPPLE
resin Is quite transparent. Many violinists adopt a KENTS. None are easy to make. It is probably better 
metbod of purifying and rendering the resin more trans· policy to buy them. 
parent by boiling It in vinegar, and while it Is warm (308) S. C. T. asks (1) how to melt or dispouring it into paper moulds. after which it is exposed 

solve rubber to use similar to varnish or paint, or prosome time to the sun and air." 
cess of using it preparatory to making balls of the clear 

(298) P. N. asks : 1. Is there anything article. Foot balls or syriuge bulbs. A. India rubber 
a perr.on can rub on the hands, to keep cement from cannot be practically treated as you describe. We refer 
burning, and making them sore, 'wlthout the use of you to our Slll'PLEKBNT, Nos. 249, 251, and 252, for 
gloves' A. Use oil or tallow. 2. The best remedy to description of the treatment and lnRnufacture of this 
nse wben they get that way' A. Use 011 as a remedy. product. 2. Can old rubber be worked over' A. Old 
8. Is not cement supposed to set in water' A. Hy· rubber can be mixed with new and thus lnRde over, 
draulic cement sets in water. 4. What Is the time to but the result is always inferior. 
allow cement to get properly set' A. From a few (309) J. F. D. says : I am at work on a hours to several days. 5. Is tbere anything that ('an be 
mixed with oil to take the stickiness from it and lnRke grape basket. My dilliculty lies In the breaking of the 

veneer. Can you give me a receipt for the bending of It thinner, such as castor or olive oil ? A. Turpentine 
the veneer, by using chemicals or soaking otherwise or benzine; for castor 011, you lnRY use alcohol. 6. than by steaming. as it takes them so long to dry after What Is the reason tbat they al ways put the small 
being formed into tbe basket. I mean something to wheels of a wagon or carriage in front? Is it for handi-
lnRke the veneer lienble, so it can be bent up In any ness in getting around, or does it run easier, A. To 
shape without breaking. A. There is notbing but facilitate turning the wagon. steaming that is !.ractlcable for bending basket veneers. 

(299) H. B. asks : Please teU me how to' TJiey should be bent hot, when they will be dry enough 
make a Bunsen battery, and how long the acid can be to linish in a very short time. A warm room will linish 
used before changing' A. See our SUPPI.EMIINT, Nos. the drying in a reasonable time. Steam or boiling water 
157, 158, and 159, for descriptions, with illustrations, of ouly is used by basket makers, whell necessary, other
all leading forms of batteries. A solution In a Bunsen wise cold water. 
battery will last from four hours to several days, ac- (310) C. McE. asks : Can an oil stove bA cording to the demand lnRde upon It. 

so constructed so tbat the smoke, odor, etc., can be 
(300) F. W. w rites : I desire to get some drawn up . through the chimney of a house like any 

Information on the lnRnufacture of wood alcohol. Will other stove f A. Yes j there is no reason for mingling 
you please advise me where I can get IU A. Spons' the gases of combustion wtth tbe air we breathe, 
Encyclopedia of TndustriaI Arts. Part L, treats of wood when there Is a chimney opening convenient. 
alcohol. We can supply it for 75 cents. 

(301) J. O. B. atlks : 1. What is the 
greatest power yet obtained in experimentation with a 
dry electric battery ' A. Results comparable with those 
from good gravity batteries have been obtained with 
dry batteries. 2. What are the electric generatinlf sub
stauces employed? A. Sulphuric acid or caustic soda 
may be used as exciting agents, with zinc as tbe posi
tive plate. 8. What is the commercial value of aluminum 
steel, containing 1''i'5 per cent of aluminum' A. No 
panicular value could be assigned it. 4. As a general 
rule, is b\oe clay. rich in alumlnnm' A. Blue clay 
may or may not contain a large proportion of alu
minum. There is no general rule. 

(802) H. N. B. asks : 1. What are the 
formulre for commercial cream tartar' A. Hydro-po· 
taisium tartrate, KH .C.H.O.. 2. Salt of tartar. ' 

·A. 

Purllied peariash or potassium carbonate, <K.Co.). 
I H.O. 

(303) A. L. asks : Can paraffin be mad 
transparent without making it liquid ' A. No. 

t304) For waterproofing processes 
refer M. to our SUPPLEKBNT, Nos. 577, 187, 373, and 
410. 

(305) R. M. asks : What proportions of 
bromide of ammonium and cadmium are employed in 
formula for collodlo·bromlde emulsion in query 22, 
November 24, 1888. issue of the SCIENTIFIC AMERIOAN. 

A. The double salts spoken of are not commonly fonnd 
In this country. Use in�tead bromide of cadmium « 
grains, bromide of ammonium 12 grains. After drying 
and washing the emulsion, it Is redissolved in equal 
parts of alcohol and ether,in the proportion of 24 grains 
to the ounce of these mixed solvents. See SUPPLE· 

MENT No. 572 for full particulars on collodion emulsions 
for window transparencies. No prel!ervative is re
quired for washed emulsions; Camphor Is used as a 
preservative for starch pastes. For enameling add 4 
parts castor oil to 100 parts plain collodion. To recover 
gold from toning baths add to each gallon of toning so
lution a solution containing thirty grains of protosul. 
phate of iron. Put tbe gold �olution into a barrel or, 
better still, a special shaped vessel having the bottom 
pointed like a wedge, with a faucet a third of the dis
tance up from the hottom. Let the solution stand for 
twelve hours. The gold will settle to the bottom, then 
decant olf by a siphon the supernatant liquor, leaving 
the residue of metallic gold, together with waste liquor 
in tbe bottom, at a depth of three or four Inches. This 
latter lnRterial Is tben removed and thrown on a lilter 
of bibulous paper, washed by pouring hot water over It, 
and, when dry, the gold Is converted into chloride of 

(311) Mil waukee asks. if anything will 
prevent tbe constant cracking and breaking of the 
shades and globes around gas jets. No lnRtter how 
carefnlly shielded from draughts, they stlll continue to 
crack and break. A. The opening at the top of tbe 
shade is too slnRII or the gas jet Is too large. There is 
no trouble where they 'are properly proportioned. 

(312.) W. S. asks : 1. What horse power 
can I get from 150 inches of water. velocity 257 feet per 
minute, on 15 feet overshot wheel? A. The whole 
value of your water1low and fall Is 7% horse power, of 
which you may realize, with a good overshot wheel, 5 
horse power. 2. Is the pressure on Inclined water pipe 
computed by its perpendicular only ' A. The value of 
the presslll'8 is due to the vertical height. 

13) J. L. C. asks for a receipt for 
king shampoo for cleaning the scalp, also from 

ndrulf, not to in any way damage the hair or scalp' 
:A. Rum 1,000 parts, alcohol 120, tincture of cantharides 
5, carbonate of ammonium 5, salt of tartar 10; after 
shampooing wash with cold water. 

(314) E. R. asktl for a receipt for a good 
stencil ink' for marking boxes, barrels, etc., through a 
stencil. Also a paint for marking wfth brush, not using 
stencil. A. For a line preparation UHe shellac 2 ounces, 
borax 2 ounces, water 25 ounces, gum arabll) 2 ounces. 
Color witb line lampblack, to desJred consistency. You 
may use turpentine and lampblack with a little linseed 
oil, or even glue and water with lampblack. Thin for 
use as a paint; use somewhat tbicker for stencil. 

(315) B. O. H.-The removalof superflu
ous hair by . electrolysis is treated of in our SUPPLE' 

KENT, Nos. 176 and 858, which we can send you by 
mail for ten cents. A 1'('.ally simple way of removing 
hair is not known. 

. 

(816) G. R. writes : I would'like to know 
how to conptruct a plnnglng bichromate battery, and· 
what size required to ruu a one man power motor, also 
a lield maguet. A. For directions relative to construc' 
tlon we refer you to the SCIENTIFIO AMERICAN, August 
20, 1887. From 100 to 150 such cells will represent oue 
horse power, tor one lnRn power use 10 to 20. The 
larger nnmber is to be preferred. For lield magnet con
struction Bel! .o\lr . SUPPLEMENT, Nos. 160, 600, and 641, 
which we ca,n send you for 10 cents each. 

(317) O. F. S. writes : 1. Will you in
form me ' how loult an ordinary incandescent lamp car
bon will burn In aid A. It will instantly be 'destroyed 
by access of air. 2. And If there Is any liquid that will 

be attracted by a permanent mapeU A.. No. 

Boqolrlea &0 be An.wered. I pan:s very favorably with civil and other branches of 
The following enquiries have been sent in by some of engmeering. 

our subscribers. and doubtless others of our readers (139) A. G. D . -Cold Box in Ice House. 
will take pleasure In auswering them. The number of -You must· have ice packed around and above the cold 
the enquiry should head the reply. box. The tendency of cold air from the ice Is always 

(318) E. E. P. asks how a preparation downward. 
called plastic is made. It Is used In decorative and (140) F. W. E.-Poisonous Cookery.
fresco .painting, It Is applied with a brush by one man, There is nothing made better than the porcelain lined 
who jIOt!s ahead and is foliowed by another, who stip- kettles for cooking fruit. We fear that you will lind 
pIes it with sometblng like a broom scrub brush. And the trooble somewhere else. SystelnRtic searcb mny 
this preparation pulls out and becomes rough like a reward you with the information requested. 
IIOCratch coat of plaster. Designs are then scratched on 

(141) H. B.-High Explosives.-A work this to suit tastes. on " Modem High Explosives," by Eissler, treats of 
(319) W. E. asks : When will occur the the chemistry, manufacture , and use of the best high 

next total eclipse of the sun visible in the vicinity of explosives used In the United States. Tbe naines that 
New York' you mention are mostly foreign explosives that have 

(820) S. L. F. asks : Will you kindly 
ltive me a rule for working out the followiug problem. 
What is the areal strain on " inch staybolts placed 6 
inches apart, with one hundred pounds pressure of 
steamr 

(321) S. H. P. says : I should like to as
certain, If possible, the diameter, area, and number of 
blades of a propeller, and power required, to drive a 
vessel having a resistance of 3,000 pounds through the 
water at the rate of 7 knots per bour. 

Heplle. to Bnqulrlea. 

The following replies relate to enquiries .recently pub. 
lished In SCIENTIFIO AMEBIOAN, and to the numbers 
tberein given : 

(72) K. C.-Petrifying Springs.-There 
are such reported springs in the Yellowstone Park, and 
other parts of the United States. They are not petrify· 
ing waters. but rather incrllstating waters. An object 
placed in the water will soon be covered with a coatillll 
of carbonate of lime. Tbis is an entirely diJl'erent 
operation from petrifaction, which is a chemical In· 
terchange of elements, by which the wood becomes slli· 
cilied entirely, though retaining its wood identity. We 
do not know tbat there is such petrifaction now taking 
place. It Is now only known as the fossil remains of 
a previous geological age. 

(76) F. B.-The relief valve is known, 
and can be obtained through the pipe trade, as a back 
pressure valve. 2. In piping dryiug kilns, the coils 
should be so arranged as to allow more than the full 
area of the exhaust pipe throughout the system to avoid 
back pressure. 3. Bridge wall should be from 7 to 10 
Inches from the boiler and may be straight or curved. 
Both forms have their advocates amoug mecbanical en· 
gineers. 

(79) K. & W.-Runni.ng Engine.-You 
fall to state the number of revolutions required, or the 
condition ot the cut·olf: 50 to 55 pounds boiler pressure 
should enable you to give the� piston a mean pressure 
of 40 pounds per square Inch, which, with a speed of 75 
revolutions per minute,will make 30 horse power. The 
pipe should be placed in I/o box at least 10 inches square 
inside, and liled with sawdust If better lnRterial is not 
at hand. Pulverized oharcoal, mineral wool, or asbestos 
is preterable. 

(80) G. A. S.-Smoke Stack Protec
tion.-Your smoke atack will be safe from IIgbtning if 
you make a good iron or copper connection from tbe 
base to the water way in the ground. This lnRY be 
done by driving an iron rod to the water level, or sink
ing a drive well pipe where YOIl can be sure that you 
have·a water conn�tion. If you have a well, it will an· 
swer the purp� connect with the water "in it. 

(85) A. ,. C.-Damp WalIs.-Paint the 
outside '" our rough.cast walls with raw linseed oil. 
When s has become set or dry, paint again with any 
des' Ie color, mixed with boiled linseed oil. The 

pness Inside lnRY also arise from the faulty method 
of plastering upon the wall, instead of ' furring and 
lathing. If tbe dampness is at the bottom or next to 
the base board, it may be derived from the ground by 
absorption through the brickwork. In such cases, 
clearing away the soil to two teet below the:lioor beams 
and plastering with asphalt, or painting tbe wall with 
two coats coal tar, will remedy the dampness. 

(126) B. L. A.-Heating Room. - You 
are right. Fresh air must enter to take the place of air 
ejected by ventilation. If cold, It will fall to the 1I00r 
unless arrangement is made for its contact with heating 
pipes In room. 2. Ii can if air is provided by special 
inlet to supply combustion within tbe stove. 8. Yes; 
Heat is transmitted by radiation, and also imparted by 
convection or contact with a conveying medium, as air 
or otber gases and dulds. 

(128) O. S. -Violin Bow Resin.-Select 
the best clear brown resin, melt it in a clean basin, to 
nearly a boil, which will clear it of turpentine or other 
volatile oils. Pour in paper moulds. 

(130) P. C. W.-Old Gold Brll.id.-The 
old and soiled gOld braid rannot be restored. Replace 
It with new. 

(131) S. B.-Work of PulleY-s.-The set 
screw power, as you call it, or resistance, depends upon 
the product of the leverage or semi-diameter of the 
pulley multiplied by the tension of the belt in each 
case; the dilference In the diameter of the respective 
shafts being also a factor. 

(132) W. H. M . -Razors.-Razors are 
hardened and tempered in the rough with the cutting 
edge thick, to avoid cracking, and then ground thin. 
You cannot harden your razor. Try a new one. 

(134) C.-Engine and Boiler.-For your 
20 H. P. engine, a 30 H. P. boiler i. the cheapest In tbe 
fuel account. 

(l35) A. A. -Eleetro·Plating.-You will 
1lnd the subject fully treated In a work on .. Electro. 
Deposition," by Watt, $3.50, which we can mall. 

(136) C. B. S.-Thrashing Machine and 
Englueering.-If the tumbliIig rod connection Is properly 
made and free running, you should lose les8 than 10 
per cent of the power. 2. Study electrical worlat in tbe 
sp8clal line that yoa wrsh to pursue. (See our catalogue 
for valuable works which we can fumlsh.) 8. As a pro
fession. electrical engineering i8 progressive, and com· 

been experimented with by U. S. naval ollicers_ See 
SOIENTIFIC AIlEBIOAN SUPPLE.ENT, l'lo. 674, for ' an 
account of tbem. 

W' Books or other publications referred to above 
can, in most cases, be promptly obtained through the 
SCIENTIFIC AMERICAN olllce, Munn & Co., 361 Broad· 
way, New York. 

OW BOOKS AND PUBLICATIONS. 

TOWN AND COUNTRY SCHOOL BUILDINGS. 
A collection of designs for schools of 
various sizes, graded and ungraded, 
with descriptions of construction of 
sauitary arrangements, light, beat, 
and ventilation . By E. C. Gardner. 
E. L. Kellogg & Co • • New York and 
Chicago. 1888. Price $2.50. 

In this work-the whole operation of building country 
schools, from the preparation of tbe ground to the de
velopmeut of the best sanitary appliances, is treated. 
Tbe book begins with a description of a log building 
of one room for pioneers. It then gradually develops 
the su bject . until . the large brick building for graded 
work is reached. Alterations, ventilation, out ' of door 
surroundings, and detached suggestions are also treated 
of. Tbe desigus for buildings, accompanied by their  
plans, are numerous and tasteful, the author departing 
radically from the Idea tbat the school house must be 
plain and ue:ly. The cuts number 124. 
(lORED MAPS OF THE NORTHERN AND 

SOUTHERN HEMISPHERES. Chicago : 
E. H ollenshade. 

These gored maps are printed on two �ides of a sheet 
28X30 Incbes in size, one side representing the south� 
em and the other the northern hemisphere, with their 
respective poles In the center. They are each designed 
to represent the true surface of a hemisphere, so that if 
folded over a spherical mould, the gores, or unprinted 
portions, would be found to be surplus, and the printed 
or pictorial portions of the surface present the precise 
relations that different aud widely separated diVIsions 
of the earth bear to each other latitudinally and longi
tudinally. 

Messrs. Styles & Cash, the well known 
New York printers and stationers, get out an unusoally 
large and handsome calendar this year, and, in addition 
to the dial for marking the days as on the face of a 
clock, there are line surroundiug views of tbe bomes 
and hannts of Wasbington, especially appropriate for 
this centennial year of Washington's inaugnration. 
p!1"" Any of the above books may be purchased through 
this ollice. Send for new book catalogue just pub· 
lished. 

Address MUNN & Co .. 361 Broadway, New York. 

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

more than one hundred thousand applications for p .... 
tents at home and abroad. enable us to understand t.he 
laws and practice on both continents, aud to po�sess un' 
equaled facilities for procuring patents everywbere. A 
synopsis of the patent laws of the United States and all 
foreign couutrles may be had on application, and persons 
contemplating the securing of pateuts, either at home or 
abroad, are invited to write to this plllce for prices, 
which are low. In accordance with the times and our ex
tensive facilities tor conducting the business. Address 
MUNN & CO .. otllce SCIENTlJ'IC AIlIlBlOAN, SIll Broad· 
Way, New York. 

INDEX OF INVENTIONS 
For whleh Letter. Patent of the 

tInUed Statea were Granted 

January 15, 1889, 
&ND EACH BEAHING THAT DATB. 

[See note at end of list about copies of these patents.] 
Advertising device, V. M. Posse . . . . . . . . . . . . . . . . . . .  896,290 
Air brake, automatic, G. W. Marsh . . . . . . . . . . . . . . . .  Sll6,284 
Anchor, drag, E. J. P .. gau . . . . . . . . . . . . . . . . . . . . . . . . . . . Sll6,229 
Apron. lumberman's, A. Levin . . . . . . . . . . . . . . . . . . . . . .  300,282 
Arm and haud, artilicial. J. J. Allward . . . . . . . . . . . . . 8116.081 
Armllture for dynamo.electric macblnes, L. Daft. 396,195 
Awnlug, F. Teupe . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  8116.309 
Axle lubricator, car, H. F. West . . . . . . . . . . . . . . . . . . . .  396.125 
Axles. roller bearing for car, W. J. Brewer . . . . . . .  896,324 
Back stop, reversible, L. Anderson . . . . . • . . . . . . . . . . .  396,188 
Ballog press. W. S. Livengood . . . . . . . . . . . . . .  396,000. 396,007 
Bandage, water, G. P. Herndon . . . . . . . . . . . . . . . . . . . . .  396.*11 
Barrel stand, C. C. Sebrleber . . . . . . . . . . . . . . . . . . . . . . . .  896.S72 
Barrels, apparatus for slzlnR', T. Roberts . . . . . . . . . . .  896,370 
Battery. See GalvaniC battery. Secondary bat-

tery. 
Beer kegs, ice'box for bolding, C. C. Rumpf . . . . . . .  896,Ml 
Belt, couVeylUg, D. Brennllo . Jr.  . . . . . .  . . . . . . . . . . . . .  396.11l4 
Bicycles, foot rest for, H. Walter . . . . . . . . . . . . . . . . . . 896,182 
Bleacblng IIbrous substances, A. & L. Q. Brln . . . . .  396,325 
Bllud. inside, C. Roblnson . . . . . .  , . . . . .  , . . . . . . . . . . . .. . .  396,115 
BlottlnR' pad, M: Allalo . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 396,000 
Boller setting, steam, Ii. H. Sellers . . . . • . . . . . . . . . . . .  896,3'18 
Bookfoldlng machine, combined point teed and 

drop roll feed, J. H. Stouemetz . . . . . . . . . . . . . : . . . . 896,308 
Boot or sboe trtmmlng machlue, C. H. Trask. . . . .  300,878 
Box. See CIR'ar box. Fruit box. Letter box. 

Pocket box. 
Brake. See Air brake. Car brake. 
Brake beam, H. L. Prebton . . . . . . . . . . . . . . . . . . . . . . . . .  896,383 
BrUSh. metalliC, S. Porter. . . . . .  . .  . .  . . . . . .  . . . .  . . . . . . . .  398,BI 
Bucket, oYlter, H. L. R. Wolt . . . . . . . . . . . . . . . . . . . . . . .  396,181 
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Buckle. C. D. Chee.man . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  396,266 Hook. �. Mlle . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 396.169 
Buggy bow support. J. F. Kolb et aI . . . . . . . . . . . . . . . . 396,211 Horse boot. T. B. Mason . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 396,167 
Bnrner. See Gas burner. Ga. regulating burner. Ho.e holder. W. C. Willit . . . . . . . . . . . . . . . . . . . . . . . . . . .  396.i29 

Hydrocarbon burner. Vapor burner. Ho.e nozzle. W. Stebbln . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  396.119 
Button machine. J. N. Gottendorf. Jr . . . . . . . . . . . . . .  396.081 Hose pipes. electric coupling for. D. J. Simpson . .  396.176 
Calipers or gauge. inside, J .  A. Blair . . . . . . . . . . . . • . . .  336..061 Hydrant, C. Carr . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  396,826 
Car brake. Yarrick & Meister . . . . . . . . . . . . . . . . . . . . . . .  300.132 Hydrocarbon. burner. J. L. Newton . . . . . . . . . . . . . . . . 300.226 
Car couplinl(. Coble & Mount . . . . . . . . . . . . . . . . . . . . . . . . 396.268 Indicator. See Elevator iDdicator. 
Car coupling; Fore.t & Scott . . . . . . . . . . . . . . . . . . . . . . . . 396.201 IDsulator. overhead. S. H. G il.on . . . . . . . . . . . . . . . . . . . . 396.334 
CBr coupling. Ruch & Brouse . . . . . . . . . . . . . . . . . . . . . . . .  396,237 J ack. See Heeling. Daillng. and finishing jack. 
Car. dUIDPIDg. F. E. Canda . . . . . . . . . . . . . . . . . . . . . . . . . . . 396.140 Sectional jack. 
Car mover. C. J •• Barnhart . . . . . . . . . . . . . . . . . . . . . . . . . .  396.I!lO Jack.a-lantern. G. A. Beidler . . . . . . . . . . . . . . . . . . . . . . . .  396.202 
Car stock. A. C. Mather . . . . . .  . .  . . . . . . . . . . . . . . . . . . . .  396.100 J oint. See Pipe jOint. 
Car •• chain conveyer for unloading. J. M. Dodl(e . . 396.197 Keyhole guard. C. R. Uhlmann . . . . . .  . . . . . . . . . . . .  . .  396.123 
Cllrs • •  and box for railway. W. H. Clark . . . . . . . . . . . .  896.352 I.amp. J. W. William . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  396.348 
CarpetFt, curtains, etc., protector for, J. A. Crane . 396,327 Lamp covering, G. H. Deao . . . . . . . . • • . • . . . . . . . . • . . . . .  396,146 
Carrier. See Straw carrier. Latbe for turning spiral form •• E. D. Mackiuto.h. 300.283 
Cartridge loading machine. E. A . Franklin. Lathe. wood turning. I •. N. Norcro.s . .  _ . . . . . . . . . . . . .  396.227 

300.358. 396.359 Lead pigment. m aking a. A. G. Fell . . . . . . . . . . . . . . . . .  396.275 
Chair. See Folding chllir. Letter hox. M. J. Hewlett . . . . . . . . . . . . . . . . . . . . . . . . . . . 396.i!60 
Chart. anatomical. I •. W. Yal(gy . . . . . . . . . . . . . . . . . . . 396,l!81 Lifter. See Transom lifter. 
Cigar box. W. T. Robert.on . . . . . . . . . . . . . . . . . . . . . . . . .  800.114 Lock. See Permutation lock. Tongue lock. 
Chltar cutter. E'. C. Miller . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  dOO.339 Locomotive • •  treet. T. Robert . . . . . . . . . . . . . . . . . . . . . . . 396.1IS 
Cigar wrappimr or rolliDg machine. C. W. Boman .. 300.263 Loom for weaviDg chenille and friDge. K. Hart-
Clamp. See Floor clamp. SewlDg machine nee- ley . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  396,205 

die clamp. Loom. hand. W. H. Kynett . . . . . . . . . . . . . . . . . . . . . . . . . .  396.281 
Clutch. J. G ibbin . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 396.079 Lubricator. See Axle lubricator. 
Clutch. friction. T. A. Westou . . . . . . . . . . . . . . . . . . . . . . .  396.815 MagnetiC .eparator. 'r. A .  Edison . . . . . . . . . . . . . . . . . . . 300.:156 
Colorlnl( matter. yellow. Rudolph & Prlebs . . . . . . . .  396.294 Mantles of refractory IncandeSCing earth •• re-en-

Conductor •• adju.table crossinl{ and switch for forcing. C. A. Von Welsbach . . . . . . . . . . . . . . . . . . . .  396.347 
overhead, C. J. Va.n Depoele . . . . . . . . • . . . . . . . . . . .  396,313 Marble, manufacturing artificial, L. Nathan . . . . • .  o 896,225 

Corkscrew. L. 8. McWhorter . . . . . . . . . . . . . . . . . . . . . . . . 396.286 Match safe and automatic l ight. F. S. Ballard .. . . . . 300.136 
Corn cutter. G. W. Gibson . . . . . . . . .. . . . . . . . . . . . . . . . . .  300.152 Mattresses. combined corner iron and til(htenlng 
Corn sheller. D. Snelling . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  800.075 device for wire. C.  H. Trlphal(en . . . . . . . . . . . . . . . . 896.122 
CorDer shield. H. White . . . . . . . . . . . . . . . . . . . . . . . .. . . . .  35l6.126 Meats for tnnsportation. preparing, J.  W. Street. 396.344 
CoupliDjf. See Car couplinl(. Shaft coupling. Mop holder. J .  Duncan . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  396,330 
Crate. A. T. Linderman . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  396.165 Motion. mechanism for converting. J. De Mon-
Cultivator. J. F. Packer . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  3516.364 nin . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  ; . . . . . . . . .  300.U7 

Cultivator .bovel. adjustable. H. C. Hart . . . . . . . . . . 300.277 Motor. See Spring motor. Thermo-magnetic 
Cup. See Oil cup. motor. Waier motor. 
Cntlery handle. �'. R. Kaldenberg . . . . . . . . . . . . . . . . . .  396.091 Nails. die used In making decorative. H. P. 
Cntter. See Cigar cutter. Corn cutter. Sod cut- Fiske . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  896.200 

ter. Strawberry vine cutter. Nozzle. exhaust. McIndoe & Meredith . . . . . . . . . . . . . . 3P6.168 
Decorating surfaces. T. Robinson . . . . . . . . . . . . . . . . . . .  396.116 Nozzle. overflow check. E. W. Spear . . . . . . . . . . . . . . . .  396.376 
Die machine. rolling. W. H. JohD.on . . . . . . . . . . . . . . . 896.861 Nozzle. sprinkling. J. W. Anderson . . . . . . . . . . . . . . . . . 396.059 
Dining. table. rotary. D.  JohD.on . . . . . . . . . . . . . . . . . . . 396,089 Odometer. G. W. Johnson . . . . . . . . . . . . . . . . . . . . . . . . . . . . 396.210 
Door check. J. Mai.h . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  396.219 Oil cuP. J. S. Hall . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 300.336 
Door hanger, L. Terry . . o . . . . . . . . . . . . . . .  0 • • • • • • • • •  0 ' .  396,346 Package or wrapper, sample, H. H. Johnson . . . . . • • 896,000 
Dre •• supportlDg steel . M. E. Whalen . . . . . . . . . . . . . 396.184 Packing. S. H. Mosher . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  396.222 
Dyestulf. t.etrazo. C. Rudolph . . . . . . . . . . . . . . . . . . . . . . .  396.293 Packing for stuffing boxes. metallic. W. W. St. 
Easel. C. Marks . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 396.962 John . . . . . . . . . ... . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  396,120 
Electric condnctors. In.ulator .upport for. L. Pan. See Evaporating pan. 

Daft . . . . . . . . . . . .  �. . . .  . . . . . .  . .  . . . . . . . . . . . . . . . . . . . . . . 396.100 Paper pulp. manufacture of palls. etc • •  from. H. 
Electric marhine. dynamo. I. T. Dyer . . . . . . . . . . . . . . .  396.855 Fairbank . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 396.196 
Electric machines, synchronizif,lg device for dyna- Pendulum, compensation, A. Lawrence . . . . . . . • 0 • •  396,095 

mq. C: HnlfmanD . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 300.086 Perforatinl( machine.· C. Seybold . . . . . . . . . . . . . . . . . . . . 396.240 
Electric machinery. unipolar dynamo. R. Eick- Permutation lock. B. J. Douds . . . . . . . . . . . . . . . . . . . . . 396,273 

meyer . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  300.149 Piano and organ cases. foot .hield for. M. R. 
ElectriC motors. l'lOflimutator brnsh carrier for. C. BI1nkman . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  396.137 

J. Van Depoele . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 396.314 Plano attachment. F. W. Hale . . . . . . . . . . . . . . . . . . . . . .  896,156 
Electrical body wear. J. V. I.ong . . . . . . . . . . . . . . . .  : . . .  896.212 Pianoforte. F. W. Hale . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 396.155 
Electro dynamic machine. C. Coerper . . . . . . . . . . . . . . 396.:169 Piano •• stringinl( and tuning device for. G. M. 
Elevator indicator. O. C. Hayward . . . . . . . . . . . . . . . . . . 396,139 G uild . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  396.33;; 
Elevator .. fluid .peed rel(ulator for. W. E. Nick- Picf'ure hanger. automatic adjustable. O. & A. 

erson . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  396,107 Jaeger . . . . . . . . . . . . . . .  : . . . . . . . . . . .  . .  . . . . . . . . . . . . . . .  396.280 
Embroidery frame. G. W. Cory . . . . . . . . . . . . . . . . . . . . . SOO.07S Pipe jOint. P. V. Dwyer . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 300.364 
Engine. See Gas engine • .  Pressure engine. Ro- Pipe joint. J. A. Gilliam . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  896.080 

tary englne. 
. . 

Planter. hand. W. S. Wikle . . . . . . . . . . . . . . . . . . . . . . . . . . .  396,185 
EDglne frame. A. L. Ide . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  396.209 Plastic mineral compo.ition. etc •• Stewart & Hast-
Evaporatlnll pan. J. M. Duncan . . . . . . . . . . . . . . . . .  . . . 396.S;l1 Ings . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 396.iIOO to 396.807 
Excavator. hydraulic. W. P. Rico . . . . . . . . . . . . . . . . . . .  396.112 Plow. A. Hagqvlst . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  300.204 
Extractor. See Stump extractor. Plow. reversible. J. A. Cole . . . . . . . . . . . . . . . . . . . . . . . . . .  396.142 
Eyeglass holder. H. J.  Dale . . . . . . . . . . . . . . . . . . . . . .  396.1H Plow. steam. J. Q. A. New.om . . . . . . . . . . . . . . . . . . . . . . .  396.170 
Eyeglasses. H. Borsch . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 396.264 Pocket box. G. W. Parks . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  396.110 
Fence. J. M. Sherilf . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  300.299 Press. See Baling pre... Hay pres •. 

Fence. D. Warner . . . . . . . . . . . . . . .. . . . . . . . . . . . . . . . . . . . . . .  396.249 Pressure engine. fluid. J. G. Schreuder . . . . . . . . . . . .  "'16.23.Q 
Fenco machine. M. C. HeDley . . . . . . . . . . . . . . . . . . . . . .  300.279 Printing machines. feeding apparatus for. W. 
Fertilizer. H. Endemann . . . . . . . . . . . . . . . . . . . . . . . . . . . .  396.27£ Nur.e . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 396,288 
Fertilizer. implement for dropping. B. Butler .. . . . .  396.351 Pulley. spilt. J. J. McErlain . . . . . . . . . . . . . . . . . . . . . . . . . .  396,101 
Filth wheel. �. T. Cheatbam . . . . . . . . . . . . . . . . . . . . .. . .  300.265 P ump. W. H. Cloud . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 896.198 
File envelope. stub. J. W. Cruik.hank . . . . . . . . . . . . . . 896.07' Pump. steam. H. A. Wahlert . . . . . . . . . . . . . . . . . . . . . . . . 396,247 
File. record or other. F. J. Hosford . . . . . . . . . . . . . . . . . 396.088 Railway conductors. hooked suspender for elec-
Filter;Mnzlngo & Stiers . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  396.287 tric. C. J. Van Depoele . . . . . . . . . . . . . . . . . . . . . . . . . 396.811 
FI", escape. J. D. Rullmann . . .  : . . . . . . . . . . . . . . . . . . . . .  396.175 Railway conductors, suspen.ion device for elec-
Fire escape. J. P. Simon . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  396.242 tric. C. J.  Van Depoele . :  . . . . . . . . . . . . . . . . . . . . . . . .  396,312 
�'I re extiDgulsher. H. J. Lutcher . . . . . . . . . . . . . . . . . . . . 396.216 Railway crosslnjf gate. O. H. Clark . . . . . . . . . . . . . . . . .  3!16.072 
�·I ax. rettinl(. E. A. Hart.horn . . . . . . . . . . . . . . . . . . . . .  896.158 Railway rail joInt fastener. N. Rowen . . . . . . . . . . . . . .  396.286 
�'Ioor clamp. D. B. & F. S. MorrilL . . . . . . . . . . . . . . . . . .  396.1 04  Railway silmal.  Paul & Kleinsteuber . . . . . . . . . . . . . . . .  300.:J66 
Folding chair. C. B. Demare.t . . . . . . . . . . . . . . . . . . . . . . .  396.271 Railway • •  inlrle rail. R. H. Brown . . . . . . . . . . . . . . . . . . . 300.1,;,9 
�'rame. See Embroidery frame. Engine frame. Railway switch. street. W. White . . . . . . . . .. . . 396,127. 396.128 

Harvester frame. Sewing machine qnilting Railways • •  uspended switch for electriC. C. H. 
frame. Well . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  396.124 

Fruit box. J. S. Brown . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  396.138 Railways. traveler for electriC. C. J. Van De-
Gauge. See Scratch gauge. Siding gauge. Sur- poele . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  396.810 

face gauge. Refrigerator. J. C. Berl(er . . . . . . . . . . . . . . . . . . . . . . . . . . . .  396.261 
GalvaniC battery". P. R. De F. D·Humy . . . . . . . . . . . . .  396.329 Regulator. ·See Temperature regulator. 
G alvanic battery. B. ScheitblLuer . . . . . . . . . . . . . . . . . . . 300.342 Respirator for firemen. H. R. Hurd . . . . . . . . . . . . . . . . . 396.161 
Gas:apparalU. for the manufacture of, T. S.  C. Ribbon winding devi<le. W. S. Burroughs . . . . . . . . . .  896.070 

I.owe . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  39fi.33S Roof. E. C. Richmond. . . . . . . . . . . . .  . . . . . . . . . . . . . . .  . .  300.292 
Gas burner. atmospheriC. H. J. Bell . . . . . . . . . 396.255. 396.256 Rotllry englDe. W. C. Culbertson . . . . . . . . . . . . . . . . . . . .  896.1f.3 
Gas b urner. incandescent, H. J. Bell, • 

Safe, marine, W. W. Fuzzev . . . . . . • . • . . . . • • . . . • . . . . .  396,202 
396.253. 300.254. 396.260 Sash fastener. G. H. Aylworth . . . . . . . . . . . . . . . . . . . . . .  396,320 

Gas burner. incan descent. F. D. William . . . . . . . . . . . 300.316 Sash fa.teiler • •  J. G. Erickson . . . . . . . . . . . . . . . . . . . . . . . .  396.150 
Gas eng ine. A. 8 chmld . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  300.288 Sash fastener. W. T. Morlran . . . . . .  . . . . . . . . . . . . . . .  396.363 
Gas incandescent. H • .I. Bell . .  . . . . . . . . . . .  ; . . . . . . . . . . .  396.322 Saw clamping device. R. F. Darling . . . . . . . . . . . . . . . .  896.145 
Ga. or liquids. apparatus for regulating and con- Saw machine. swing. E. D. Macklnto.h . . . . .  396.217. sOO.218 

trolling tbe exit of. C. S. Ford. Sr . . . . . . . . . . . . . .  396.078 Scatfold. adjustable. M. Kull . . . . . . . . . . . . . . . . . . . . . . . .  896.1&J 
Gas purifiers. apparatus for elevating the�cover. Scale. weighing and price. J. G. McNeill . . . . . . . . . . . . 300.285 

of. J. R. �·loytl. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  396.882 Scratch I(auge. W. G. Ross . . . . . . . . . . . . . . . . . . . . . . . . . .  3<,)6.371 
Gas regulating burner. H. J. Bell . . . . . . . . . .  396.257 to 396.259 Seat. See Vehicle seat. 
Gate. See Railway crossing gate. Wire gate. Secondary battery. O. LUllo . . . . . . . . . . . . . . . . . 896,218. 396.214 
Gate. M. C. Frit . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  396,383 Secondary battery. I. L. Roberts . . . . . . . . .. . 396,867 to 396.369 
Gate. U,;C. Riley. . . . . . . . .  . .  . .  . .  . .  . . . .  . .  . . . . .  . . . .  . . . . . .  396.173 Sectional jack. J. H. Baird . . . . . . . . . . . . . .  . . . .  . .  . . .  . . .  396.821 
Gem settinl!'. D. Kutner . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  396,092 Separator. See Magnetic separator. 
G enerator. See Steam generator. Sewer veDtiiator. T. P. Worthington . . . . . . . . . . . . . . . 396,187 
GJa,sses, advertiSing lid for beer, M. L. Mueller •. . .  396,224 Sawin" machine hemmer, A. Wayne . . . . . . . . . . . . . . . 396,:rt9 
Grain binders. cord tension alarm for. M. H. & N. Sewing machine n eedle clamp. C. P. Bostian . . . . . .  396.350 

Brinkerholf . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  896.191 Sewinl( machine quilting frame. H. T. Davis . . . . . .  396.028 
Grate. Wakeham & Cunnl qgham . . . . . . . . . . . . . . . . . .  396.248. Shaft coupliDg for vehicle •• D. M. Parry . . . . . . . . . . .  300.281 
Grip device. intermittent. H. A. Smith . . . .  .. . . .  896.244 Shear •• W. Richard . . . . . . . . . . . . .  . . . . . . . . . . . . . .  . . . . .  396,291 
G uard. See Keyhole I(uard. Window hurglar Shel ler. See Corn sheller. 

guard. Shoemaker's anvil. P. Murtha . . . . . . . . . . . . . . . . . . . . . . . 300.106 
GUDS. electric appliance for dlscharl(lng. B. A. Side spring for carrlal(es. E. A. Chubb . . . . . . . . .. . . . : 396.071 

FI.ke . . . . .  . .  . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  396.199 Siding I(auge aDd square, P. M. Curtis . . . . . . . . . . . . . .  396.075 
Hammer. bush. L. H. Rowell . . . . . . . . . . . . . . . . . . . .  . . .  300.17£ Sifter for stoves. ash. E. E. Smith . . . . . . . . . . . . . . . . . .  396.173 
Handle. See Cutlery handle. Sil(nal. See Railway sll(nal . 
Hanger. See Door hanger. Picture hanger. Signaling apparatus. electric. W. Hiinion . . . . . . . . . .  396.207 
Harrow. C. P. Rus.ell . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  396,117 Sleeper. H. Hipkln . . . . . . . . . . . . . . . . . . . .. . . . . . . . . . . . . . . .  396.160 
Harrow. Ill. F. Sherman . . . . . . . . . . . . . . . . . . . . . . . . . . . .  396.374 I Sleil(h. bob. J. F. Platt . . . . . . . . . . . . ... . . . . . . . . . . . . . . . . . . 396.232 
Harrow .. nd roller. J. Bollinger . . . . . . . . . . . . . . . .. . . . . 396.068 Snell. E. C. Vom Hofe . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  396.246 
Harrow tooth. G. A. Lake . . . . . . . . . . . . . . . . . . . . . . . . .  396,09H Snell. H. I •• WillouKhby . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  396.180 
Harvester and thrashing machine. combined. J.. Soap. making. H. T. D. Schwahn . . . . . . . . . . . . . . . . . . .  396.348 

A. Gillett . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  396.15.� Sod cutter and pulverizlDg h .. rrow. A. MH.dson . . . .  396.166 
Harvester frame. J. E'. Steward . . . . . . . . . . . . . . . . . . . . . 396,245 Sower. rotary seed. J. H. Adam.on . . . . . . . . . . . . . . . . .  396.251 
Hay binder. A. W. Hendrick . . . . . . . . . . . . . . . . . . . . . . . . 396.278 Speed regulatinl( device. fluid. W. E. Nickerson . . .  396.108 
Hay press. A. A. Gamble . . . . . . . . . . . . . . . . . . . . .  " . . .  396.208 SpinniDg machine •• etc •• • upport for spindle. and 

HelLd protector. Chappell & Brown . . . . . . . . . . . . . . . . . 396.141 ring. of ring. E. D;lInmer . . . . . . . . . . ' . . . . . . . . . . . . . . 396.1(8 
HeadllJfht. J. F. Sbawhan . . . . . . . . . . . . . . . . . . . . . . . . . . . 398.241 Spring. See Side .pring. Vehlcl� spring. 
Heater. See Water heater. Spring motor. C. U.· l'lmith . . . . . . . . . . . . . . . . . . . . . . . . .  396.2411 
Heeling. nailing. and flni.hlnK jack. G. Dorwart . . .  396.076 Square. dre •• maker· •• K. A. Lutz . . . . . . . . . . . . . . . . .. . .  396.099 
Hinge blanks. machine tor bending. M. Yonn' . . . .  396.319 Stamp. rubber. E. ReyDold . . . . . . . . . . . . . . . . . . . . . . . . . . 396.283 
HoiMr. See Eyegl .... holder. Uose holder. Mop Stamping desilln. In 'metal leaf. M. J. Masters . :  . .. . 3118.220 

holder. Stand. See Barrel stand. 

Steam generator. C. C. Mulford . . . . . . . . . . . . . . . .. . . . .  396,105 
SteerlDg device- for vessels. auxiliary. C. D. 

Wooley . . . . . . . . . . . . ; . . . . . . . . . . . .  ; . . . . . . . . . .. . . . . . . .  396.186 
StIrrup. J. C. Taylor . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  396.179 
Stones. machine for pOlishing. M. Hurth . . . . . . . . . . .  396.162 
Straw carrier. F. Strobel . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 896.345 
Strawberry vine cutter and cultivator. combined. 

G. W. Love . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  396,008 
Stump extractor. H. Hallowell . . . . . . . .  . . . . . •  . . . .  . • •  396.081 
Snrface gauge. C. G. Osteman . . . . . . . . . . . . . . . . . . . . . 396.109 
Switch. See Railway switch. 
Table. See Dining table. 
Tally • !(rain. J. Bemis . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 396.063 
Tanning. J. I .... lor . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  300,337 
Tapers. machine for turning and grinding. J .  

�'lather . . . . . . . . . . . . . . . . . . . . .  : . . . . . . . . . . . . . . . . . . . . .  396.077 
Tapping and connecting mains, apparatus for, A. 

P. Smith . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 396.177 
Teaching apparatus. kindergarten. H. Bodey . . . . .  3IlR.067 

Teeth. composition for cl eaning the. C. B. Clark . .  896.192 
Temperature regulator. H. J. Lutcher . . . . . . . . .. . . . .  396.215 
Tether. J. W. Grubhs . . . . . .  : . . . . . . . . . . . . . . . . . . . . . . . 396.276 
Thermo-magnetic motor. N. Tesla . . . . . . . . . . . . . . . . . .  896.121 
Thread gripplnll device. S. W. Wardwell. Jr . . . . . . . 396.183 
Tile machine. F. M. Hicks . . . . . . . . . . . . . . . . . . . . . . . . . . .  396,{)8.' 
Tongue lock. WagOD. C. C. A ndrew . . . . . . . . . . . . . . . . . 396.189 
Tougue .upport. wagon. E. D. Blake . . . . . . . . . . . . . . . .  396.06b 
Toy. E. 1>'. I, .. ne . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  396.0J4 
Toy. J. Schofield . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . , 396,295 
Toy." mechanical, J. Morrow . . . • . . . .  o • • • • • • • • • • • • • • •  896,221 
Transom lifter, J. Finnegan . . . . ' 0 '  . . . . . . . . . . . . . . . . . .  396,857 
Trousers st,retcher. White & Milne . . . . . . . . . . . . . . . .  396.l!8O 
Tru.s. J. A. Tignor . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  396.180 
Tubes from pulp. machine for forming seamless. 

H. J. Medbery . . . . . . . . .  . . . . . . . . . . . . . . . . . . . . . . . . . .  396.1o.� 
Turntable. F. H. Saylor . . . . . . . . . . . . . .. . . . . . . . . . . . . . . .  300.118 
Tuyere. B. M cGroder . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  396.102 
Umbrella. D. Ro.e . . . . . .  ' . . . . . . . . . . . . . . . . . . . . . . . . . . . .  396.235 
Valve for fluid pre.sure brake •• H. Guels . . . . . . . . . .  396,154 
Valve for fluid pre •• ure brake •• G. H. Poor . . . . . . . 396.171 
Valve ",ear for engines. J. W. Thompson . . . . . . . . . . 396.377 
Valve. hydraulic. T. W. Heermans . . . . . . . . . . . . . . . . . . 396,296 
Valve • •  upply and waste. R. Finn . . . . . . . . . . . . . . . . . . .  396.151 
Vapor burner. J. N. Clayton . . . . . . . . . . . . . . . . . . . . . . . . .  S96.35S 
Vehicle seat. F. A. Com.tock . . . . . . . . . . . . . . . . . . . . . . .  396.19' 
Vehicle seat. J. A. W e.t . . . . . . . . . . . . . . . . . . . . . .  , . . . . . .  396.250 
Vehirle • •  prinl(. H. A. Moyer . . . . . . . . . . . . . . . . . . .. . . . .  896.228 
Vehicle .pring. J. DiehL . . . . . . . . . . . . . . . . . . . . . . . . . . . .  396.272 
Vehicle .pring. J. A. Witmer . . . . . . . . . . . . . . . . . . . . . .  396.a17 
Vehicle. two-wheeled. Garver & Straight . . . . . . . . . .  396.382 
Vehicles. shifting seat for. E. H. Bates . . . . .. . . . . . . .  396.062 
Velocipede. H. Behr . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  396.:14!1 
Velocipede. F. H. Harrl . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 396.033 
Velocipede. E. G. Latta . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  396.164 
VendlDg apparatus. J. Schofield . . . . . . . . . . . . .. 396,296. 396.297 

Vendinl( ap paratn •• automatic. J. M. O·Kelly . . . . . .  396.228 
Ventilator. See Sewer ventilator. 
VeDtllator. P. Abrahamson . . . . . . . . . . . . . . . . . . . . . . . . . . 396.134 
VeteriDary remedy. B. M. V. Price . . . . . . . . . . . . . . . . . .  396.111 
Vise. J. A. Blake . . . . . . .  . . . .  . .  . . . . . . . . . . . . . . . . . . . . . .  396,068 
Wagon beds. attl.chable brake for. 8. R. Rillle . . . .  396.240 
Wagon runDIDg ge"r. F. H. Harris . . . . . . . . . . . . . . . . . . 396.082 
Watches. du.t band·for. D. H. Church . . . . . . . . .. . . . . 396,267 
Water heater and filter. J. S. Ro .. ke . . . . . . . . . . . . . . . .  896.2.14 
Water motor. B. B. Bower . . . . . . . . . . . . . . . . ... . . . . . . . . . 396.069 
Water motor. H. R. Wolfe . . . . . . . . . . . . . . . . . . . . . . . . . . . 396.a18 
Weather strip. J. Walker . . . . . . . .. . . . . . . . . . . . . . . . . . . .  396.181 
Welding. electric. C. J •• Coffin . . . . . . . . . . . . . . . . . . . . . .  396,270 
Wbeel. See �'ifth wheel. 
WlIeel. H. Boland . .. . . . . . . . . . , . . . . . . . . . . . . . . . . . . . . . . . 396.� 
Wheel. T: J. Rice . . . . .  ;" . . . . : . . . . . . • � . . . . . . . . . . . . . ·096.866 
Whip socket fastenlDg. F. E. Benton . . . . . . . . . . . . . . .  300.!l23 

Windmill. Hess & Vestergard . . . . . . . . . . . . . . . . . . . . . . . 396.081 
Window. burglar guard . J. B. Harris . . . . . . . . . . . . . . . . 396.1.>7 
Windows, device for cleaning, W. B. Zerr . . . . . . . . . . 396,133 

Wire gate. J. W. Palmer . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 396.230 
Wire tightener. T. Reily . . . . . . . . . . . . . . . . . . . . . . . . . . . .  396.172 
Woodworkll!g machine. .J. Schofield . . . . . . . . . . . . . . . .  396.298 
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464. Price 10 cents. To be had I>t this olllce IUld from 
all new.d ealers. 

1�1�1 DIES IND OTHER TOOLS' 

HAMMERS :.:;:;::.=::..:. .  DROP 'DRGlllaa, M.. 
.Stiles tit Parker Pres. CD" 

• •  l4I1Ie&o __ • .,..." ' .�' . 
Branch Office and Factory, 203. 205 & :aJ7  Cenlfr St .• N: Y. 

VELOCITY OF ICE BOATS. A COLr;:mtt''"' 
tion of Interesting letters to the editor of the SCIENTIFIC 
AMERICAN on the question of the speed of ice boats. de-. 
monstratlng how and why it Is that these craft saU 
faster than the wind which propels them. Illustrated 
with 10 explanatory diagrams. Contained In SCIENTIFIO 
AMERICAN SUPP[,EMENT. No. 214. Price 10 cents. To 
lJe had at this olllce and from all neWSdealers. 

OIL WELL SU PPLY CO. Ltd. 
9 1  &: 92 WATER STREET, 

Burial caskets. pedestaUor. I. G. Hatcher . . . . . . . . .  18.81>9 P l ttshu t'gh . I'a., 
Bust. M. Bachmann . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 18.854. 18.855 M anufactnrers of everything needed for Qorsets. orDamentation of. M. P. Bray . . . . . . . .  18.850. 18,857 .A.:Et..TEISX .A 1V  -....v:BILL .. 
011 cloth. C. T. & V. E. Meyer . . . . . . . . . . . . . . .. 18.861 to 18.868 for either Gss. Oil. Water. or Mineral 
Photograph exhibitor ca.e body. Porteous & Tests. BoUers. Engines. Pipe. 

Miller. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  . .  . . . . . . . . . . . . .  18.871 C
I�f�:fi.�t������fo�e�I�;.f;:· Photo!(raph exbl bitor stand. Porteous & lIIilIer. lists and discount sheets 

18.370. 18.872. 18,873 on req uest. 
Railing. W. C. Hanna. Jr . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 13.858 TRIPLE TH E RM IO MOTO R. - DE-
RUI(. A. Pezold . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  18,869 . scription. operation. an d  results o f  8 slDgle-expanslon 
Type. A. Little . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  18.860 , non-condensing steam engine. snllplemented by the 

evaporatIon of the bisulpblde of carbon and eXl'anslon 

TRADE MARKS. 
Belting. fabric machine. EurekB Belti ng Manufac-

turing. Company . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  16.171 
Boiler and pipe coverings. fillings. IIDings. and the 

like. H. W. John. Manufacturing Company . . . .  16.177 
Boots and shoes, leather, cloth, and rubber, Hanan 

& Son . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 16.175 
Cachoux. T. Jackson . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 16.176 
Cartridges. shotgun. Peters Cartridge Company. 

16,190 to 16.198 
Cigars, Clgllrmakers' Co-Operative Association . . . . 16.169 
Cigars. M. Garcia . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 16.174 
Cigars. A. Lopez . .  . .  . . .  . .  . .  . .  . .  . .  . .  . . . .  . .  . . . . . .  . .  . .. . .  . .  16.180 
Cigars. Mutual Union Cigar Company . . . . . . . . . . . . . . .  16.187 
Cigars. cheroots, ci2arettes, and manufactured to-

bacca. E. Wenigmann . . . . . . . . . . . . . . . . . . . . . . . . . . .  16.100 
/jollars and culls. ROl(er •• Peet & Co . . . . . . . . . . . . . . . . . 16.1\15 
Corsets. H. Le Prince . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 16.1P4 
Crackers and cakes. �'. W. Medcra! . . . . . . . . . . . . . . . . . . . 16. 1 84 
DruJl, antipyretic, I. Levinstein . . . . . . . . . . . . . . . . . . . . .  16. 179 
Packing. st�am and hydrauliC combination pi.ton. 

MoraD & Saun derson . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  16. 181\ 
Paper. writing. D. King . . . . . . . . . . . . . . . .  . .  . . . . . . . . 16.1 ,8 
Perfumed tablets for bath and toilet use. H. Mack 16. 181 
Perfumery preparation. for the bath. H. Mack. 

16.132. 16.18� 
Pumps. iron and wood. Flint & Walling Manufac-

turinK Company . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  16.172 
Remedies for all disease. of the n o.e. throat. and 

bronchial tubes. J. I. Moore et aI . . . . . . . . . . . . . . . . . 16.18.'> 
Teas and colfees. S. C, Davidson . . . . . . . . . . . . . . . . . . . . . .  16.170 
Tobacco. plug ch"winlr and prepared smoking. 

M. O. OKburn . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  16.189 
Tonic and alterative remedy. S. Nicholson . . . . . . . . . .  16.186 
Wipers made of .ilk waste woven Into cloth. L, C. 

Fuchs . . . . • . • • • • • • • • •  0 _  • • • • • • • • • • • • • • • • • • • • • • • • • • • • • •  16,178 

A printed COpy of the .peclflcatlon and drawing of 

of Its vapor at the Bru.h ElectriC Works. Cleveland. 
Ohio . Oontalned In SCIRNTIFIO AMERICAN SUPPLE
"ENT. N o .  64 1 .  Price 10 cents. To be had at thl. olllce 
and from all newsdealers. 

COUNTERSINK and DRILL COMBINED. 

The Connterslnk following the Drill. the job i. finish
ed at one operation. saving the adjusting of toola and 
work twice. Made by 
Wiley & ltnsselJ Mfg. Co., Greenfield. Mn.s •• 

A N lE S T H E T I C S. A LESSON FOR 

���:: �
h

�e::':.;itl!Wo�·tr·��i��¥��p�fent1���:J���� 
th e  Inhalation of chloroform. with methods used. Con
tainM I n  SCn'NTIFIO AMERICAN SUPPLEMES'!'. No. 
64�. PrIce 10 cent.. To be hH.d at this office and from 
all newsdealers. 

ELECTRO MOTOR, SIMPLE, HOW TO 

:�f�,: d��I�ra:.t"��:,�t;;u�����
o

!.' �fe��':.��= 
.. mateurs to make a motor which might be driven with 
advantage by a current derived from a battery. and 
which would have .ulllclen t power to operate a foot 
lathe or aoy machine requiring not over one man power. 
With 11 figure.. ContaiDed In . SCIENTIFIC AMERICAN 
SUPPLEMENT. No. 6 <l 1 .  Price 10 cents. To be hH.d at 
this olllce and from aU new.dealers. 

any patent in the foregoing li.t will be furnl.hed from Patent Foot Power Mach this olllce for 25 cents. I n  ordering please state the 
name and number of the patent desired. and remit to Complete Outfits. Muon & Co .• 861 Broadw�. New York. Wood or M etal workers without .team 

Cann.dln.n Patentl. may now be obtainedd'y the ' rgwer. can sllcces.fully compete with 
inventors for any of the Inventions named In the fore- ;:1 JrlJW s�'l�IWGuswrnc"h'{n:..;,� 
going list. provided they are �imple: ILt .,; oo.t of, $W latest and most improved for practical 
each. If complicated the co.t wilt be a little mOle. For shllp use, also for Industrial Schools, 
ftiJI InstrnctlQns address Muon &: Co •• 861 BtoadwaT. Hs:�:g'�ng

F:l'i. 1Viil
":UC:��· 

New York. Other foreign patents mBY al.o be obtained . .  OM Water !'treet. Seneca Wils. N. Y. 

© 1889 SCIENTIFIC AMERICAN, INC



A Great Repository of Practical and 
Scientific Information. 

One of the FuUest, l!'reshest, and Most Valuabw Handbooks 
of the Age. Indl.,pen8abw to Every Practical Man. 

JST C> �  �E.A.x)Y-. 
P rice $2.00. 

Free of Postage to any Address In the World. 

Tna Ta�nn�-�nlmi��l RI�li�t ���k : 
Containing Several Thousand Receipts. covering the 

Latest. most Important. and most Useful DiscoverIes in 
Chemical Technology, and their Practica1 AppJication 
in tbe Arts and the Industries. Edited chiefly from the German of Drs. \\" jnckler, Elsner. Heintze. Mierzinski , 
Jacobsen. Koller. and Heinzerling. with additions by 
�\}�

a
� Ji il���!: 1>����f;� ��dt�l}ii[�

l H���Yt\�Up�� 
D. (!ffeid.) , Secretary of the Franklin Institute, Phila
delphia, author of " Galvanoplastic .Manipulations." II·  
lustrated by 78 enJlravings ODe volume. over 500 pa¥,es, 
12mo. elegantly bound in scarlet cloth, gilt. c losely prmt
ed, containing an immense amount and a great variety 
of matter. 

Price $2.00, free 0:1 postage to any address in OIF 'World. 
m:r A circular oj :12 page8. showing the full Table oj Con

tents oj this important Book. sent by ma,1 jree 0,' postage to 
any one in any part oj tile World who will jurnish his ad
dress. 

H E;: N R Y CA R E Y  B A I R D  lit. C O . ,  
INDUSTRIAL PUBLISHERS. BOOKSELLERS & IMPORTERS 

8 1 11 Walnut St., Philadelphia, Pa., U. S. A. 

Tn� Am�ric�n Agriculturist 
Momorannnm Calondar 

�titutifi t �tutritltt. 77 

STANDARD TOOL CO. ' ARCIDTECTITRAL BOOKS. 
.A.'J:':E:OL, JMJ:.A.SS. 

MANUFACTURERS OF The Celebrated Chaplin Try and Center Sqnare, Standard Steel Rules, 
Steel Caliper Rules, Universal Bevels, Caliper Gauges, Improyed 

Surface Gauges, Bevel Protractors, Depth Gauges, Screw 
Pitch and Center Gauges, Hardened Steel Squares, 

Graduated Steel Squares, Spring Calipers, 
Pliers. Straight Edges, etc., etc. 

WRITE FOR I LLUSTRATED CATALOGUE AN D PRICE LIST OF FULL LI N E. 

s 'r R E S S E S IN C A S T  I RON AND ! 
Steel, an Investtgatlon Into.--By Gen. Nicholas Kala
koutzky. An important and exhaustive paper upon this l' 
subject . I. Determination of the influence of internal 
stresses On tbe strength of mat ellals. U. Metbod of 
determining internal stresses and the general arrange
ment of the work. \\'ith 6 1lgures. Contained in SOIEN
" ,F,e AMERICAN SUPPLEM P;NT, Nos. 633 aud 634. 
Price 10 cents each. To be had at this office and from 
all newsdealers. 

� rii 
- J!! _ _ A = - v  . ... ::Ii: � = . THE F L OW E R  I N D U S T R Y  OF 

Grasse.-A paper by Mr. F. W. Warrick, descrlbir.g the 
method of extracting perfumes from flowers as prac
ticed at Grasse, France. Contained in t;CIENTIFIC A M E R 
ICAN RUPPLEMENT, No. 64-:1 .  Price 10 cents . To be 
had at this office and from all newsdealers. 

_ = O!!l 
loY :r:: ;;e ,;, CC: ! = . 
CIC Z � j;l BARREL ,  KEG, 
..... D: �  :-
ICC _ l!!! i;II H ogsh ead , 
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Usefu l ,  Beautifu l ,  and Cheap . 
To any person abont to erect a dwelling house or .ta

ble, either in the country or city, or any builder wishing 
to examine the latest and best plans for a churcb, school 
house, club house, or any other public building of high 
Or low cost, should procure a comple,te set of the ARCHI-

I TEeTS' AND BUILDERS' ED IT ION of the SCIENTIFIC 
AMERICAN. 

The information these volumes contain renders the 
work almost indispensable to the architect and builder, 

I and to persons about to build for themselves they will 
find the work suggesti ve and most useful . They contain 
colored plates of the elevation, plan, and detail draw .. 
Ings of almost every class of building, with specillca. 
tion and apprOXimate cost. 

Four bound vol umes are now ready and may be ob
taIned, by mail, direct ff(lffi the publishers or from any 
newsdealer. Price, $'2.00 a volume. Stitcbed in paper 
covers. Subscription price, per annum, $2.50. Address 
and remit to 

MUNN & CO., Publishers, 
361 Broadway, New York. 

FORE IGN PATENTS 
� I&. = Ii STA\'E lIUCHINERY. THEIR  COST REDUCED. ::: = .; Over �l�r����e
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C'-) - ;iIQ 1;1 Tbe expenses attending the procuring of put-ents in  
Z I: � ; E. & B, HOLMES, most foreign countries having been consi,lerably reo 
e» Q t .  Chamfering, Howeling, and Crozing. BUFFAI�O, N. Y. duced the ob�t,aclp of cost is no longer in the way of a 

• "" ·z � a.rge proportion of our inventors patentmg their i nven ... 
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i
�?� ������ .• -The cost of a pat�nt in Canada is even AblERICAN will find especially valuable. It is entirely III.'.'.'!.'!' � Clsm of the same by Mr. Nansouty. With 1 figure. Con- I tb th t f U ·t S different from the common calendar. It consistR of 16 -=- � I tained in SOIE:"o:TIFIC AMERICAN S UP P I EMENT, No. esS an e cos 0 a nl ed tales patent , and the 

pages, each page being 7� x 11 inches. The ea)endal' 643. Price 10 cents. To be had at this office and frum former lllcludes the ProvInces of Ontariv, Quebec, �ew for each month occupies " full page. With the figure 
T
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XICOLOGY- PRESENT POSITIO"T all newsdealers. I Brunswick Nova Scotia British Columbia and Mun l-for the day of the month, space is left for makmg mera- ) , ..l" _____ ' , , J.:  
"randums of engagements. appointments. etc. ,' of.-;-A paper bY,J. D. Arnold, F.C S., showing bow I imi.t- TH E  PENNA. D IAM ON D  D R I LL & M FG.  CO . toba. 

It makes. <>be of the itandies! _�lldar.l! !1vl'r pro_�ed. IS the nUIl.'�er 'if poisons �hat can be detected III I I IRDSnOUO I' A. Builders of Hi h CI The nnmber of our patentees who avail themselves of 
duced and IS ,too OOld.ly to give aw.ay• ��,�q�n�
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Y ������t� j Steam Engines. ' Dlam�nd Drilling and g Ger:e��� the cheap and easy method now offered for obtainIng 
T!> e p rlC. OftiU 'lAlen_ hI H eeD'., but to sa .... SUPl'l.I!:_"T. No. 640. Price 10 cenUi. �" I>II )jIld at � i'� Ki.Il Bolli GlQllDd and Grooved. patents in Canada is very large, and is ",e.dlly increas-

scrlben of die Mel�nt'" A-*,,-u we will send thl. oftlce and tr"'" all .... _Iera. _,,__ _ • ,; lila. one on recel,t1lf. eenl._ ..... pL �  � _  __ _ � ", 4 ' �  
- - ..... . "-' - II:NCH, \ N n.-The new English law, which went into 

I -'if I j r!�TIGHT&S LAGl\ BARRtLMACH IN E�Y 
� ' ;'; ,�1�' _-vl.'J A S P� C IA LT Y  c:J'y-

The American AgriGuttufist, 
W !e�e� E �,ft'CtL �L 

Jan. 1 st 1885, enab e .  parties to secure. �atcnts 
700 Engrav Light"i1'lg' mailing it. terms. ABrttlsh pa-

7 5 1  Broadway, New York. i ngs of Hydraulh American t�t bIIlta4 and the 
W E L L  WELL Well Works, Channel 6N&t It1 Ute ...... d 

T O O  L S, Machi nes Aur�r&, Ill, Iin:1nCial aud comrneftial eenter ... r the w��� 

� - ":� JDHN G RE ENWOOD Be G O .  - R O C H ESTER N .Y 

Branch House: 11 and 13 S. Canal St •• ChIcago, Ills. goods are sent to every quart.er of �"!t� A. ,OO4 
Invention IS l ikely tn realize HS ruuch""' tbe � 

C H E M  1 S T  R Y OF S U B  S T A N  C E S ill �,n�lano , as h is United States patent prOdu� takin� part in Putrefaction and Antisepsis.-Three ]ec.. him at home. and the small cost now renders it possibl8 
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tfol\'!,''e�; CONC RETE . - BY JOHN LANDIS. I tent in Great Britain. where his rights are as well pro-

Ic E H 0 U S E  AND REFRIGERATOR. Practical notes on the mixing and manipulation of ce- iected as in the United States. - production. Contained in SC\ Io,N TIFIC AM"RICA� Sup- ments. Contained in S C [ l<;NTTF I C  AMEltlCAN SFP- ' • H ' T  ' . , . �  Directions and Dimensions for construction, with one PLE'U"'T, Nos. 6 3 5 ,  636, and f; 3 ' .  Price 10 cents PLEMENT, .N o. 643 . Price 1 0  cent • .  T o  be had at this I 0 I' E l f  C O U  l'i l IUl',!";.-Patents are also obtained 
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r?A;o�i�g! each. To be had at this office and from all newsdealers. office and from all newsdealers. on very reasonable terms in France. Belgium, Germany, ont the year at a temperature of from 340 to 36°. Con- Au-tria. Russia. It'aiy. SP"in (the latter includes Cnba 
tained ln S(,IENTIFIC A"BRTCAN SUPPLBMF,NT No. 1 16. C HI"A(�O  HllltOLOGICA I ,  l l'i �'I' J 'I' U TE ano all the other Spanish Colonies), BralOn, British India �� CARY & M OEN _  

0TEEL WIRE O FcGyOESCRIPT ION @X:> � 
234- W, 29 ST. EVER & STEEL SPRINGS. NElliYORK un 

Pri 10 t T b h d t thl ffi d f all 1 7' 1'1  Deal·bot·n l'itl'eet, Chicago, III . tea1.:rs. cen B. 0 e a a .., s o  ce an 0 news. Establ ished for giving PI'ncl i cal nnd 'J'echlli.. AustraJ ia. and the other Brit ish Colonies. 

Barnes' Patent Foot Power Machinery. 
WORKERS OF WOOD OR M ETAL. 

without steam pow�r, by using outfits of these Machines, 
can bid lower, and save more money from Il;;��, 
theirj obs, than by any other means for �oing 
their work. Also for 

Industri�l Schools or Home 'l'raining. With them boys can acquire practicaljour
nermen's trades before they "go for them
selves." Price· List Catalogue Free. 
W. F. & J O H N  BA R N E S  CO . •  

No. , 1999 - _ _  Rub)' St. , llookford, ID. 

For Electric Lighting, 'rex
tile and Paper Manufactur
ing, and all purposes where 
a close governing engine is 
indi�pensable. 

HARGREA YES' THERMO - MOTOR. 
�!h�'l:'l.
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6 figures. Contained in SCIENTIFIC AMERICAN S[JP
PLEMENT, No. 633.  Price 10 cents. To be had at this 
office and from ail newsdealers. 

Shepard's New $60 Screw· Cutting Foot Lathe 
.0 pre����n�rrgliela�atl�st ��tl� 
;: [Lents, Chucks, Mandrels, Twist 
aD Drills, Dogs, Calipers, etc. .. Lathes on trial. I.athes on 
.. Q). 

payment. .... Send for catalogue of Out.fits 
= for A mateufs or A rti sans. 
... Address H. 1 .. SHEPARD, 

AGEN'I' � ���;:l1lg!1"" 134 East :.l d  Street, � " Cincinnati, Ohio. 

HEATING C I T I E S  BY STEAM. -AN 
elaborl\te paper by C. E.  Emory, Ph .D., discussing the 
i!'eneral features of what is technically called a district I 
steam system. and givmg a description of the work of I 
the New York �team Compuny. containen in SCIENTI
FIC AMEit lCAN SnpPLEME:\T, Nos. 639 and 640 . Price 
10 cents eaCh. To be had at this office and from all 
neWSdealers. 

PERFECT�VlSPAPER L E N E .-.-.,. F I 
TheKoCli Patent �'ile. for preserving newspapers, Mag
azInes, and pamohlets, has been recpntly improved and 
price reduced. Subscribers to the ScrENTIFIO AMERl
('AN and SClEXTIlI'IC AMERICAN SUPPLEMIf.NT can be 
s�plied for the low price of $1.50 by mall, or $1.2.'5 at the 
� s8M!'l'i�rcP'T:-ERlb"IV.' �':,·�I:.

i
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every one who wishes to preserve the paper. Address 
MUNN liz; CO., Pnbllshers SOIENTIFIO AMBRICAN. 

CUREfltOhf DEAF�!'!:':;�� e Wbbpen beard dJatmetly. 
Comfortable, invisible. lllust1'1lted book &: proofs, F R E E. AddreSl 
l/leoU 0" F, HIScox. 85a Broodwaf. N. Y. N_�I. l"'per. 

can e��� ��r..,tl8���i�nallla!r(U�I:�1I������r
S
�h.��Y!� An experience of FORTY years has enabled the 

givtng terms and full information. publishers of THE SCIENTiFIC Al\I EltIOAN to estaulish 

The TRENTON ENGINE AUTOM ATIC CUT·OFF BALANC� VALV� Highest dutY
j 

economy, and durability guaranteed. 
l'l,enix )'o n (jo� 'l'J'euton.  N . J. ,  M'f'rs. 

�'. VAN WINKLE, Agt., 91 Liberty St. ,N. Y. 

competent and trustworthy ag�']cies in all the principal 
foreign conntries, and it has always been their aim to 
have the business of thetr clients promptly and proper
ly done and their interests ,faithfnlly guarded. 

THE ARCH . -ABSTRACT OF A PA-
per by Chas. Richardson, in which are discussed the 
statics of this elemenhry architectural form. With 6 figures. Contained in SCIENTIFIC AMERICA!'\ Sup
PLEMENT, No. 635. Price 10 cents. To be had at this 
office and from all newsdealers. 

� �r,:��" w(:���:l�'�l T O O L S .  
f 

Hand and Foot Power Ml;lchines, �croll Raw!'l, Lathes, Chunks, DrIlls, Morh�ers, Formers, 'l'enoners, JI':ngine Castings, B n1l58 Gears and �"'itti ngs, Carving Tools, Brass and Nickel Goods, and all kinds of Tools used in the �hop, Factory, or House Building. Send stamps for large iJlustrated catalogue. JOHN WILKI NSON CO .. 55 State Street, Chicago, III. 

A pamphkt containing a synopsis of the patent laws 
of all countries, including the cost for each , and othe 
infonnation usefUl to persons contemplatmg the pro
curing of patents abroad. may be had on application to 
this office. 

MUNN & ( ' n., Editors and Proprietors of THE SCI. 
ENTIFIC AMEUIC.A K. cordially invite all persons desirinl!' any information re 'ative to patents, or the registry of 
trade-marks, In this country or abroad. to call at their 
offices, 361 Broadway. Examination of inventio.ns, con-

RAIL WAY AND STEAM FITTERS' SUPPLIES 
snitation, and advice free. Inquiries by mail promptly 
answered. 

Rue's Little Giant Injector. Address. MUl'il'i & co . .  
Publishers and Patent Solicitors. 

361 Broadway, New York. 
BRANCH OFFICES : No. 622 and 624 F Street, PaCifiC 

SCREW JACKS, STURTEVANT BLOWERS, &c. 
J O H N  S. UUQUHART, 46 Cortlandt St" N. Y. 

A FIVEFOLD COMET. - DESCRIP- B I T !'iquare, Oval , or Round Sm ooth H ol es. Building, near 7th Street. Washington, D. C. 
For carpenter. cabinet, and pattern work, � -
3'q�';;;PI��e!t·�o.,'r;k\"a�d��
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rt VOLNEY W. MASON & CO., 
tion and Illnstration of the remarkable comet of Jannary, lBB7, wbich was divided Into five,probably throngh 
the distnrbing effects of the sun. Contained in 8Cl
EN'!'IFIC AMERICAN SUPPLEMENT, No. 6:13. Price 10 
cent.. To be had at this office and from all newsdealers. 

M 0 0 E LS EXPERIMEl'N�;"J, WOR K 

LIGH'I' IUACHINEItY • 
N. EULAN))SEN, IG7 Rivington StreeL, New York. 

2nd � MACHINERY n 
N. Y. Mach'y Depot, Bridge Store 16. Frankfort St., N.Y. 

Clark's Noiseless Rnbber Trnck Wheels 
Save floors. Anti-li"riction Ca8ters. 

Rubber Furniture Casters, etc. 
Catalogue free. 

Geo. P. Clark, BoxL.Windsor Locks, Ct. 
DYNAMITE TURPEDO 

Gun.-An exhaustive account of th is new weapon and 
of the experiments made with it j along with a deAcrip
tion and H iustration of a proposed dynamite cruiser. 
with 6 figures. Contained in SCIE:\TIFIC AMEI (lCAN SuP. 
PLEMENT, No. ;')93. Price 10 cents. To be had at this 
office and from aU newsdealers. 

P U LLEYS Cheapest. Ughtest., and Best. Made by 
• Hardwood Split P. Co., Menasha, Wis. 

Put a.n Electric :Bell in your house or shop. 
You can do It )'Ourself with our Complete Outfit. l'rIoeS2 50 

Outfit consists of 1 Electric Bell. 1 "Battel'L_l Push Button, 
100 feet Wire. and Staples for Wire. 

o. :E_ ::rO�:ES .&> :e�O_. 55 ""  57 Longwo .. th, CI"CINNATI, O. It is important to us that YO� mention this paper. pENSIONS lIII80,OOO,OOO for Sol· fliers, Sailors, their widows or parents. PENSIONS INCREASED. Discharges procured. IlTNopenslon, NO FEE. Latest law, pampb. let Free J PATRIOK O'FARRELL. Att'y,Washlngton,D. C. 

w �!;� !1�Ji��ers,I'�!r!,������t�l I�t;g�s a�1�i�ie 
at any given minute of time. Write fvr circular. W,M • 
T. COOPER, Man'g, 3!11 Race Street, Philadelpbia, Pa. 

c. o. n . ,  subject 
examination. If 

found perfectly 
satisfactory and 
exactl'l as repre4 
sented, you can 

pay the balance 
of $3.4-� and 
take the watch ; 

otherwise you 
do not pay 
one cent. If 
you sell or 
cause the sale 
of six (6) of 
thesewatche� . 

the 
days 
send 
free. 

i s an im· 

Sil· 
open face case 

guaranteed in every 
We make no money 
gold and gold filled 
is sent free. Send 

appear again. THE R. . �earborn S�., CHICAGO, 
rellable busmess house in Chicago 01' 
Bank. 

25% SAY I NG T�E DIE .&OH.EY .A. "U"TC>DIE.A.TZO S:po� ZNH.LE� 
TO Thermostatlo F i re A larm operated by E l eot rloity. 

50d Positive tn its action. Easily tested. No attendance required. Kndorsed by Under-70 writers. The J. C. Mackey 4 ) 0 . ,  76-80 So. Water St., Syracuse. N. Y., U. S. A. 

HARRISON CONVEYOR ! H.!:lling 6rain, Coal, Sand, C lay, Tan Bark, Cinders, Ores, Seeds,&c. &���. I  BORDEN, SELLECK & CO. , IM��'\.':,r8. l Chicago, ilL 

FRICTION PULLEYS CLUTCHES and ELEVATORS 
PJtO V I I)ENCE. It. I. 

LIME KILN THAT SAVES 36 PEU CENT. 
over any other Kil n known. Guarant.eed to burn 
No. 1 lime with coal or wood. Rights for sale. 

C. D. PAGIll, Patentee, Rocbester. N. Y. 

IN ,I<'U,", 0 ItIA I, EAUTH.-Finest and largest dePOSit known. Nearly 250 acres, on navigable water, convenient to Baltimore, Philadelphia. and New York. Fine farming land. Address, P. O. Box 737, Baltimore,Md. 

WANT SUPPLIED.-I have new invention, will 
suit hardware manufacturers4 For particu

lars, address E. H. Chesterton, Box 184, Los Angeles, Cal. 

PLAYS B�t�Oo��rUbT&��:l��::fs���t��!to; logue free. T. S. DENlS0N,Chicago,Ill. 

T� S cientific A merican 
PUBLICATIONS FOR 1 889. 

-0-
The prices of the different pnbllcations in the United 

States, Canada, and Mexico are as follows : 
RATES BY MAIL. 

The ScientifiC American (weekly), one year . $3.00 
The ScientifiC American Supplement (weekly), one 

year. • . • • • • • • • • 5.00 
The ScientifiC American, Export Edition (monthly) 

one year, - . . • • • • • • 5.00 
'I'he SCientifiC American, Architects and Bnilders 

Edition (monthly), one vear. . • • • • 2.50 
COMBINED RATES. 

The SCIentifiC American and Supplement, . • $7.00 
The Scientific American and Architects and Build-ers Edition, . • • . . • • • . b.OO 
The Scientific American, Supplement, and Arcbi-tects and Builders Edition. . • • • • 9.00 Proportionate Bates jor sUr; Months. 
o?e��::,:'����..).
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by postal 
M U N N  & CO .. 361 Broadway, New Yerk. 
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Inside Page. each insertion .:. _ _  ,. a cent8 a line. 
Back PaKe, ench i n  .. erljon - - - $1 .00 a line. 

The above are charges per a.gate hne-about eight 
words per line. 'l.'his notlce shows the width of the line, 
and is set in agate type. J£ngravings may head adver
tisement8 at the same rate per agate line, by measure
�ent, as the letter press. Advertisements mu�t be 
received at publication office as early as Thursday morn
ing to appear in next issue. 

J E NK INS  BROS. 
VA LV E S  

ARE STAMPED LIKE CUT. 
NONE GENUINE unless so stamped. 

J E N K I N S  B R OS .  
John Street. New York. 
105 Milk Street, Do.ton.. 

21 N orth 6th Stnet. Philo. 
64 Dearborn Street, fJhlcaao. 

T H E MODERN I C E  YACHT. - BY 
Geo. W. Polk. A new and valuable paper. containing 
full practical directions and specifications for the con
struction of the fastest and best kinds of Ice Yachts of 
the latest, most approved forms. Illustrated with en
gravings drawn to scale, showing the form, position, 
and arrang-ement of all the parts. Contained in SClEN
'l'1FIC AMERICAN SUPPLEMEN'I'. No. 6�4. Price 10 
ceuts. To be had at this office and of all newsdealers. 

T H E  A R M S T R O N G  M F G.  C O . 
B R I D C E PORT, CONN. 

WATER, GAS AND STEAM FITTERS' TOOLS. 

Stocks and Dies fo� Pipe, ts, and Brass Pipe, 
Wrencltes. Pipe Vises, Pipe Cu tters, etc. 

Catalogues sent free on application. 

ICE-BOATS - THEIR CONSTRU CTION 
and management. With working drawings, drtailB, and 
��s'f��t1o� 

f
�lew:g�h�'l��'f�si�'s��g:-:fl1��g�a� uspd on the Hudson river in winter. By H. A. Horsfal1, !l1.K Contained in SCIENTIFIC AMElUCAN SUPPLE. )II';NT, 1. The Bame number also contains the rules and regulations for the formation of ice-boat clubs, the .all. ing and management of ice-boats. Price 10 cents. 

THE JREAT TELESCOPE S  OF T H E  Wor .-A paper by Prof. John K. Rees, givlnll: a popular a nnt of all the great telescopes. their powers and 
,- .umitationa and method of construetlon. Contained in '" SCIE!'\TIFIC AMERICAN SUPPLEMENT, No. ti3fl. Price 10 

cents. To be had at this office and from all newsdealers. 

STEEL BA.LLS. 
For Anti-Friction Bearings, of 
Best Cast Steel. Hardened, 
Gronnd , BDd Burnish ed , from 
3-16 In. to 2 In. diameter. 

In quality and denSity of metal, 
in uniformity of temper, and in ac
curacy and, nicety of :fI.nish warrant· 
ed unequaled. 

or Samples and prices on applica
tion. 

Slmond's Roi l I ng-M ach i n e Co., Flt.hburc, M .... 

THE KODAK CAMERA 
Makes 100 In�ta ntaneous 

Pictures by simply pressing a 
button. Anybody can use it who 
can wind a watch. No focusing. 
No tripod. Rapid RectilineQr 

I, e n s .  PhotOgra
�

s be°���a i�bJ;g;:: n 

ivision of Labor 
finish 

tory to b .. finished. 
Morocco covered Ca

mera, in h a n d s o m e 
B o l e - l e at h e r  case. 
loaded forloo pictures, 

see SCI. AM., Sept .. 15, '88. 
Price, $�i).00. Reloading, S:!.OO. 

The Eastman Dry Plate & Fi lm Co. 
Rochester, N. Y. I 1 5  Oxford St. , London. 

Send fm' copy of Kodak Primer with Kodak Photograph. 

THE PHONOGRAPH . - -A DETAILED 
description of the new and improved form of tbe pho
nograph just bro�bt ont by Edison. With 8 engrav
ings Contained In SCIEl"TJFIO AMERICAN SUPPLEMENT. No. 632. Price 10 cents. To be had at this 
office and from all newsdealers. 

T H E  R ICHARDS O I L  ENGI N E  
The !'iafest, Most Economica l , and Most Convenient Engine. No Boiler, 

no Steam, no Coal, no Ashes, no Danger, 
no Extra Insurance, no Engineer, and 
next to no Attendance. Started instant

Iywith a matcn. Speed and fuel com
pletely regulated by the governor. 
All expense ceases when the e
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801e Manufacturers, 
Binghamton, N. Y., U. S. A. 

PAT E N T S .  
MESSRS. MUNN &; CO., in counection with the pnbll· 

eatlon of the SClENTIlI"lC AMERICAN, continue to ex .. 
amiDe improvements. and to act as Solicitors of Patents 
for Inventors. 
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preparatIOn of Patent Drawings, Specitlcation8, and the 
prosecution of A ppJicationQ for Patent8 in the United 
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on Infringement8 of P8tents. An business intrusted to 
them is done with special care and promptness. on very 
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DeSigns, Patents, Appeals. Reissues. lnfrin�ements, As
Signments, Rejected Cases. Hints on the Sale of P .... 
tente, etc. 

We also send. freeo! charge, a SynopsIs of Foreign Pa. 
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ARC H ITECTURAL DESIGNS. ELE-
ments of.-Two lectures by·H. H. Statham Treating of 
arehitecture as an intellectual art, whose aim is to ren-
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trati.:Jns. l onta ined in 8ClE!'TIFIC AMERICAN SUPPLE
MEN'I'S, Nos. 63iJ and 634. Prlce,"10 cents each. TO be 
obtained at thiS office and from all uewsdealers. The Franklin Institute of Philadelphia has awarded 
---------------------- 1 The Scott Legacy Premillm Medal to this Com

TELESCOPES Spectacle., Barom.t ..... 
Amateu.rs. Lantern Slid!>s, Field ��:!�!:.1Jl:;'�<:C:��{':. 
w. H. WALlll!>lLE Y & CO., Philadelphia, Pa. 
ruus. price li8t free. Send for Special Bargain Lists. 
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SCIEN'I'IFIC AMERICAN SUPPLEMEN'I'. No. 640. PrIce 10 
cents. To be had at this office and from all newsdealers. 

DELAFI ELD'S PAT. SAW CLAMP 
j I 

aJI the broken 
years in all parts of 

�_: o_-_-,:·_:,,� the edges bevelled 
one blade. 50 cents. 

7 cents each, 70 cents per 
.. Stubs," 35 cents eu.cb, 

Scientif ic B� Catalogue 
RECENTL Y P U BLISHED. 

Our new catalogue containing over 100 I'ages, Includ
ing works on more than fifty dltrerent subjects. Will be 
mailed tree to any address on application. 

M U N N  & 00 •• Publishers ScientifiC American, 
361 Bt'oadway, N ew York. 

pany for the adaptn bility of their system to the 
Purification of Watel' Supplies of Cities. 

LONG B R A N C H ,  NEW JERSE Y, 
N E WPORT, RHODE ISI,A ND, 

ATLANTA. G EORGI A ,  
and over 20 cities a n d  towns have adopted this 
system, which is the only successful legitimate one, 

We have suits RIlainst the National, Jewell. and other 
Companies who infringe our patents. . 

HYATT P U R E  W AT E R  COM PANY, 
lS COI·tlandt Street, N ew York City. 

SORGH UM SUGAR INDUSTRY, PRO-
II:ress of.-A bstract of a report by Prof. E. B. Cowgill, on 
the operations of the Parkinson SIljlRl" Works at Fort 
Scott, Kansas. with an outllne of the processes of Sor
ghum Sugar Making. With 2 figures. Contained in SCI
ENTIFIO AMERICAN SUPPLli:lI!EN'I', No. 633. Price 10 
cents. To be had at this omce and from all newsdealers. 

P<I P E  . .  GOV ER  I NaS 
Made entirely of ASBESTOS. 

A.bsolutely Fire Proof. 
BIUIDED PUKING. MILL BOARD, SHEATHING, (DENT, nBBE AND SPEClULTIES. 

O:&: .A.X>lY:lIiJ:El. &-8PENOlliJ OC».. FC»C»T E. aT:&: ST., N _ or_ 
BRANCH ES: Phl la, 24 Strawberry St. Ch icago, 86 E. Lake St. Plttsbur&, 37 Lewis Block. 

ROYAL MICROSCOPIC SOC IETY' - I POLAR PLANIMETER. - A  PAPER 
Annual address by the President. Dr. DOllinger, F.R.S., by E. A. Glessler, C.E., giving the theory and use of 
delivered Feb. 8. 1888. Contained In SCIE"TIFIC AMERI- this useful instrument. With 0 fill:ures. qontained In 
OAN SUPPLr.MENT No. 6<13. Price 10 cents. '1'0 be SCIEN'I'IFIC AM EUICA" SlTPPLEMEN'I',No. 637 . Ptice 10 
had at this office and from all neWSdealers. cents. To be had at this office and from all newsdealers. 

THE CIlSHMAN KEY DRILL CHUCI. 
This is an improvement over 

all other chucks of its class 
and is fully guaranteed. 

IHAM. H01,DS 
No. 1. 2 in .  O to � In. 
No. 2. 2� In. 1-64 to " In. 
Sold by the trade and Manu

factured by THE CUSHMAN 
CHUCK Co., Hartford, Conn. 

AN EW .�;rALOC UE 
VA LUABLE PAP E RS 

Contained In SCIEN'I'IFIC AMERICA.N SUPPLEMEN'I', sent !re� �{. �1t � �t)�d&'6'I�'Broadway, New York. 

OTTO lAS ENIINES. 
Over �i),OOO Sold . 

,g:Ug,.'t��: : : : : :8t�: : : :g: ��Il�::: 
Twin Cylinder . . Otto . . . . Gas Engines. 
Combined • . • • . . .  Otto . . t �:J ��j;!�:.

s 

Combined . . . . . . . Otto . . { �:J��!��8 
I ono GAS ENGINE WORKS, 

CHICAGO, PHILADELPHU. 
New York Aarency, t� Vesey Street. 

INVENTORS and others desirin,c new articles manufac
tured and Introduced, address P. O. Box 86, Cleveland, O. 
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MEN'I'. No. 639. Price 10 cents. '1'0 be had at this office 
and from al\ newsdealers. .----------------
P LANING AND MATVHING MACHINE!!!. 

� P "" hO b:! � O' .  t� � g g:8 ao!ll oo o m r" S PI> 1.: '  ("l 
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Special Machines for Car Work. and the latest Improved 
Wood Working MachInery of Rll kinds. 

NEW YORK BELTING AND PACKING CO. 
JOHN H;. CHEEVER, Treas. 1 6  P A R K  ROW, New York. 

OLDEST and LA RGEST ManUfacturers ia the United State" of 

VULCANIZED RUBBER FABRICS 
For lUeehanlcal Purposes. 

R U B B ER B E L  TI Ne, 
Packing, Hose, 

ttll "'- r '"  '-\ t 
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Vu l-Canlte Emery Wheels, Rubber Mats. Matting a. Treads 
Branches :-W. D. Allen & Co •• 101 Lake St .. ChICRIW ; 308 Chestnut St.. Phlla.; 62 Summer St •• Boston; Post &; Co .. 

ClDcinnatt, O. Arnett &; Rivei'll. San F'TanclsCQ. JIluropean Branch, Piekhulten 6 Uan,burg (Frelbafengebiet), Ger. 
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THE AMEnI�AH BELL TELEPH�JE ��. 
95 M I LK ST. ,  BOSTON,  MASS. 

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

The transmission of Speech by all known 
forms of Electric Speaking Telephones in
fringes the right secured to this Company 
by the above patents, and renders each individual user of telephones not furnish
ed by it or its licensees responsible for such 
unlawful use, and all the consequencer; 
thereof, and liable to suit tlwrefor. 
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JAMES B. EADS.-AN ACCOUNT O F  
the life and labors of  this eminent enldneer. Witha 
portrait. Contained in SClEl\'TIFlC AMERICAN SUPPLE
M EN'I'. No. i)9�. Price 10 cents. To be had at this 
office and from all newsdealers. 

T Et E  

� t itutifit �mtritau 
ESTA BLISHED . !�46. 

'I'lltJlost--Popnlar SeleotUie Paper in the World. 

Thl1l widely Ch'cll l ll l eci and splendidly tllustrated 
paper is publlstrd weekly. Every number contains six
teen pages of useful lnfolmatlon and a large nnmber of 
original engravings of new inventions and discoveries, 
representing Engineering Works, Steam Machinery, 
New Inventions. Novelties in MechaniCS, Manutllctures, 
Chemistry, I<:lectricity, Telegraphy. Photography. Archi
tecture. Agriculture. Horticulture, Natural History, etc. 
Complete List of Patents each week. 

Terms of Subscrlption .-One copy of the SOlEN. 
'l'IFle AMERICAN will be sent for one vear-/i2 numbers
postage prepaid. to any subscriber In the United States 
or Camida. on receipt of th" ee dol lnr .. by the pub
IIshers ; six months. $1.50 ; three months, $1.00. 

Olub ... -Special rates for several names, and to Post 
Masters. W rite for partlcn1a.rs. 

. 

The safest way to remit Is by Postal Order. Draft, Or 
Express Money Order. Monoy carefnlly placed insIde 
of envelopes. securely sealed. and correctly addressed, 
seldom goes astray. but is at the sender's risk. Ad
dress aU letters and make Rll ordQrs, drafts, etc., pay. 
able to 

�"O'NN & CO . •  

36 1 B roadway, N ew York. 
• 

T � E  

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

'l'HR SOIEN'I'IFIO AMERICAN. but is uniform therewith 
III Size, every number containing sixteen large pages full 
of engravings. many of which are taken from foreign 
papers, and accompanied with translated descriptions. 
THE SCIKN'I'IFIC AM�RICAN SUPPLeMICN'I' is published 
weekly, and includes a very wide range of contents. It 
presents the most recent papers by eminent writers In 
all tbe prinJlpal departments of SCience and the 
Useful Arts, embraCing .BIology. GeclollY, MIneralogy. 
Natural History. Geol(raphy, Archreology. Astronomy. 
Chemistry, ElectriCity, Light. Heat, �lechanlcal Engl. 
neering. Steam and Railway Engineering, Mining. 
Ship Bulld4Jg, ;qarine Engip.eering. Photogrnphy. 
Technology, Manufacturing Industries. Sanitary En. 
glneering. Agrlcnlture, Horticulture, Domestic Econo
my. Biography, Medicine, etc. A vast am"nnt of fresh 
and valuable informD,tion obtainable In no other pub. 
IIcation. 

The most important Engineering Wm'ks, M echanl.ms, 
and Manufactures at home and abN&d are Illustrated 
and described lu the SUPPLEMEN'I'. 

Price for the SUPPI,EMEN'I' for the United States and 
Canada. $6.00 a year. or one copy of the SCIEN'I'IFlC AM
EUICAN and on� copy of the SUPPLEMEN'I',both mailed 
for one year for $7.00. Single copies 10 cents. Address 
and remit by postal order, express money order, or check. 

M U N N  & Co .. 361 Broadway, N. W .. 
Publisbers SCIEN'I'IIl'I(J AMEltICAN. 

• 

Building Edition. 
THE SCmN'I'IFIO AMERIOA.N ARCIlI'I'lllO'l'S' AND 

BIJILDERS' EDI'I'ION is Issued monthly. '2.50 a year. 
Single copies, 25 cents. Forty large quarto pagel. equal 
to about two hundred ordinary book pages ; forming a 
large and splendid Maarazlne of Architectllre, rich. 
Iy adorned with elegant plates in colQrs, and with other 
line engravings ; illustrating the most interesting ex
amples of modern Architectural Constrnction and 
a\lled subjects. 

A special feature Is the presentatIon In each number 
of a VarIety of the latpst and best plans for private resi
dences. city and couutry, Including thOde of very mod. 
erate cost as well as the more expensive. Drawings in 
perspective and In color are given, together with full 
Plans, Specillcatious, Sheets of Details. Estimates. "tc. 

The elegance and cheapness of this tnagnilicent work 
have won for it tbe I,nrKest C ircu lation of any 
Archltecmral publication in the world. Sold by all 
newsdealers. '2.50 a year. Remit to 

MUNN & CO., Publishers, 
361 Broadway, New York. 

PRINTING INKS. 
THE .. Scientific American " is printed with CHAS. ENEU JOHNSON & co. 'S INK. Tenth and Lom. bard Ste •• Phila •• and 47 Rose St .• 0pp. Duane St., N. Y. 
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