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We learn from the C h icago. TimelS·Herald that the 
j udges made the following a wards on J).:lcelllber 5 :  

Gold medal won by Morris &; Salom. Points-safety, 
ease of control, absence of noise, vibration, h eat, odor, 
cleanliness, and general excellence of design and work­
manship. Duryea, $2.000 (prize), first in race and com· 
pactness in de!Sign. M ueller, $1,500, second in race and 
economy. St urges, $500; Macy, $500; Lewis, $200; 
Haynes &; Apperson ,  $150; Max Hertel, $100; De la 
Vergne, $50. 

The Morris &; ·Salom "electrobat," which received 
the gold m edal, is an electric carriage and was i l l us­
trated in the SCIENTIFIC AMERICAN for November 16, 
1895. Only the Duryea and Benz-M ueller carriages 
wen t  over the course. '.rhey are both propelled by 
I/:asol ine. The Sturges ma(�h i ne is elect-rical, the Macy, 
Lewis, Haynes &; Apperson, and the De la Vergne car­
riages are all run by gasoline. The Macy machine is 
more properly cal led the Roger machine. 'l'he Duryea, 
the Benz·M ueller, and the De la Vergne motocycles all 
carried I!lodified Benz motors. The gold medal is very 
handsome. On the obverse side the medal hears a 
typical represent.ation of a herald of the days of chi v­
alry. Around the figure surrounding a background of 

rays is the inscription, .. The Chicago Times-Herald 
Motocycle Contest, 1895." On the reverse. and sur· 
rounded by a wreath of bay leaves, is a win�ed figure 
of Victory, with pinions extended and holding on her 
left arm an oval shield, upon wh ich will be inscribed 
the name of the winner. The medal is com posed of 

100 pennyweights of fine gold and is valued at $250. 
The j udges of the contest were Prof. Barrett, C. F. 
Kimball, J. Lundil', and L. L. Su mmers. The pre­
liminary arranl/:ementswere made b)' Mr. F. U. Adams, 
the manager of the motocycle contest. 

Although the n umber of contestants in the race was 
small, sti l l  the contest has scientific \'alue, 011 account 
of the elaborate tests to which the carriages were sub· 
jected, speed not being the only factor which w as taken 
in/itIJ consideration. 

• I.' • 
STRIKES IN THE UNITED STATES AND EUROPE. 

We have before us the first num ber of the Bulle­
tin of the Department of Labor, which is to be issued 
bimonthly iIi a ccordance with the law of March 2, 
1895. In the  preface the editor, ComllliJ,'sioner Carroll 
D. 'Vright, sets forth the  aim and scope of this publi­
cation, as com pared with t h e  already pxisti ng Ann ual 
and Special Reports. It will contain " such matters 
as can not in the nature of th ings find a place in the 
An nnal or Special Rpports; but i t  i s  confidently ex­
pected that, th rough the Bulletin, the department 
will be able to bring much of its work closer hOO ie to 

the people. " Its aim will be "to furnish to the pub­
lic " current" facts and information relating to ind us­
trial affairs ·which cannot readily be secured in any 
ot'ler way. " 

The first number. among other topics, deals statis­
tically with the q uestion of strikes and lockouts in the 
United States and in certain European countries. 

The!'e statistics cover a period of thirteen and one­
h alf year!!, from 1881 to 1894. D

'
uring this time there 

oCcurred 14, 390 !otrikes, involving 69, 167 establish­

SCIENTIFIC AMERICAN SUPPLEMENT menb, and throwing ont of employment no le.,s th an 

No_ 1041. 
For 'lie \Veek Elldill� December 14, 1895. 

Price 10 cent.. For sale by all new.d .... ler •. 
PAGE 

1·1�cfJ;e
U
b�T.PR��·ui';r��T;'gN.p���

t
�:·de�or���I,ari.

n
e
t
:���':!r 

his attention to tbe IDvestlaation of pot.atoes for many YE ars 
past.-Thls installment treats of tbe oril!in and Introduction of 
the potato aad tts impr('Vement.�3. illustrations, . . . . . • • . . . . • . . .  , .. 16634: 

II. ASTRONOMY. Tbe Planet Jupiter ........................ ......... 16636 

Ul·:l��I��Wo�;;-i'i'1� o��t\:':fr� �Cl:��?�{��t &1'J'e�
r
a "let�fJ:ii 

account of his life and wcrks.-A remarkable paper ...... .... ...... 16643 
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D. MORRls.-Lecture I (contlnuedj"-Botanlcal Inve.tlgation.­
Th!. m.tallment treats of tbe botanical and cbemical Investi­
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and other flber •. -2 lJIustratlons ..................................... . .  16633 
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tben deals witb Poarly block signals and interlocklnl! machine •. 
and finally consider. tbe modern sy.tem of Interlocking .Ignal •. -
12 iIlu.tratiuns . .................. ............ . ........ . ..... . .. . ....... .. 166{() 
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FREDERICK WRIGHT.-A brief e xamination of the geology of 
tbi. lntere.tln" rel!ion. ... ........ ..... .......... . .................. 16688 

IX. MECHANICAL ENHINEERING.-New Wire Drawll!g Macblne. 
-A description �f an interestlIUl' French machine for drawlngflne 
wlre.-1,lIu.trattOn .... ............... .......................... .. lOOn 

Memoraudum on tbe Brltl.h As.ociatlon Screw Gage for Small 
Screws.-By R. E. CROMPTON.-A paper read before tbe recent 
meeting of tbe Britisb AssocIation .... ...... .... . .................... lOOn 
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3, 714. 406 em ployes. The quietest year was 1884. when 
thpre were 443 strikes affecting 2, 367 establishments 
and 147, 054 employes'; the most disturbed year was 
1886, when 10,053 establishments were involved and 
508,044 employes thrown out of work at> the result of 
1, 132 strikes. 

The greatest number of strikps, 18,787, occurred in 
New York State ; then corne Illinois, with 12,828, and 
Pennsylvania. with 10.661. 

O ut of 69, 167 establ ishments affected, about 90 per 
cent were in the following i ndustries : Buildinl/: trades, 
26.860; coal and coke, 8,018; tobacco, 5.465 : c lothing, 
4,769 ; food preparations. 3, 817 ; metals 3,454 : transpor 
tation. 2, 805 ; stone q uarrying and cutting, 2, 461; and 
five ot hers in proportions under 1,000. 

During these thirteen and one-half years, 32 per 
cent of the whole nuinber of people thrown out of em· 
ployment by strikes succeeded in gai lli ng what they 
asked ; 12 46 per cent only partly succeeded; and 55'50 
failed altogether 

From the table marked" Leadinl/: causes oT strikes" 
we learn that 42'32 per cent struck for increase of 
wages; 19'48 per cent for reduction of hours; 7'77 
against red uction of wages: 7 59 for increase of wages 
and reduction of honrs; the remaininl/: 22 per cent of 
the strikes occurring for minor and very varied causes. 

The tables from whic!! the above figures are taken 
are very startl inl/:, and they wil l  come as a revela tion 
to many. But the most sen sational figurE'S are those 
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Xill. TECHNOLOGY.-An Electrolytic Process for the Manufac-
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labor disputes of the past thirteen and one-half years 
ha ve cost t.he country no less than $298,757, 9231 

Statistics may be dry reading; but they are often 
as in this case, very eloquent. 

' 

It is pretty well understood, both by capital and 
labor, that strikes and lockouts are a crude and costly 
m eans for the adj ustment of em ployer's profit and em­
ploye's wage-but j ust how costly can only be realized 
when we look at the appalling loss that is spelled out 
by the nine figures given aoove. 

The statistics for Great Britain and Ireland cover 
the five years from 1889 to 1893 inclusive. Of the 4, 526 
strikes which occurred. 3, 428 were reported in detail.  
They affected 1, 852, HI3 persons. The !oouccessful strikes 
affected 44'5 pel' cent of this total n umber ; the partial­
ly successfu l 32'9 per cent alid the u nsuccessful  20'7 
per cent. These figures would seem to indicate eit.her 
that labor is less under the control of ca pital or that 
its organization is stronl/:er in those countries than it is 
in the United States. This would seem to be further 
proved by the fact that in the three years 1891 to 1893 
there were only 35 lockouts, as against 4,526 strikes i n  
the live years 1889 to 1893. 

In France du::oing the years 1890 to 1894 there were 
1, 866 strikes, affecting 7, 698 establish ments and 500.475 
em ployes. The average of successful strikes was 25'24 
per cent; of partly successful, 29'26; and of failures, 
44 '64 per cent. 

In Italy from 1878 to 1891 there were 1, 075 strikes, 
affecting 2540,668 employes. Of these, 24. per cent were 
successful; 47 per cent partly successful, and 29 per 
cent failed. 

In Austria, d uring the year 1891 there were 104 
iltri kes, affecting 1 ,916 establishments and 40, 486 em­
ployes. Of the 104 strikes, 23 !Succeeded; 26 succeeded 
partly ; and 51 failed. 

••• I • 

Popolalloll oC CaO&OD. 

The following particulars are taken from the North 
China Herald : 

In a recent census taken by order of the vieero}, at 
Canton, the inner and outer cities are shown to contai n 
481 streets and lanes, 24, 962 h o uses, 233 temples, 107.035 
males, and 53, 975 females. The eastern suburb has 
123 streets, etc. , 7.627 housE'!', 61 tem ples, 23,738 males, 
and 14,812 females. The western su burb contains  875 
street� and lanes, 43,942 hou!'es, 226 tem ples, 192, 249 
males, and 87, 355 females. The southern sub urb con­
tains 65 streets. 3, 476 houses, 33 temples, 13,372 males, 
and 6,402 females. 

Altogether there are 336,754 males and 162.544 fe­
males, 80, 007 h ouses and 553 temples. There is also the 
boat population, which, sixty years ago, n u mbered 
80.000, giving, at three persons per boat-much too 

Iow an a.verage-a population then of 252, 000. Thi!O 
number must be now largely increased, and 350.000 to 

400,000 would probably be nearer the mark-children 
are not inclnded probably. This brings up the popu­
lation to 1, 000, 000 In sixty years th is population 
should nearly h ave doubled itself, and the estimate 
now given by foreil/:n observers is 1,800,000. A poll tax 
is levied on persons without house property, and there 
is a tendency to underrate the n u m ber of persons 
avoiding taxation. The great discrepancy between 
male and female population is noticeable. It is as­
cribed to the fact that the wi ves and families of IIlOSt 
of the workers live in the neigh boring country villages. 
The women live in cheap houses in the country, and 
the girls stay with their mothers till they are be­
trothed, and then go to their mothers·in-Iaw.  W hile 
men abound in cities, the vil la/le populations are 
chiefly fem ale. Representative male heads of families 
live in t.he villages, and there is sufficient adult male 
labor to culti vate the fields. The brothers and sons go 
to the city. 

Can ton is II. city of work shops, printers, carpenters, 
workers in lacq uer ware, sail makers, sil versmiths, 
braziers, workers in ivory and tortoise shell. painters 
on glass, on paper, and on silk; glassblowers, fire­
work makers, mat weavers, cloth weavers, embroid­
erers, paper makers, sugar refiners, fan makers, carpet 
weavers, makers of china ware, of grass cloth ; and 

jade stone turners. Of all these trade!!, women only 
are engaged in embroidery. In addition, men in China 
cook, run errands, sweep floors, and wait at table. 
Women only do the washing; hence the marked pre­
ponderance of males over females in the city. It 
may be added that I He in the country is much more 
moral than in the cit.ies, chiefly owing to the family 
institution being in full operation in the villages. 

• I.' • 

A CAR lead of red wood for u:;:e in making lead pen­

ci ls  was rpcently shipped froUl Sanger, Cal . ,  for Nu· 

remberg, Germany. Some time ago, ex perts from 

Germany in vestigated the timber resources of the 

Pacific coast in an effort to find a substi t ute for cedar, 

the forests in Europe from which the supply of that 

wood for lead pencils has h it.herto been obtained hav­

ing become almost exhausted. It is said that the red­

wood from the east slope of the Sierras is  the only 

wood besides cedar with a sufficiently straight grain to 

make it suitable for pencils. 
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Trolley Improvemellts Reqnlred. an equal degree of temperature. The only that it can lawfully make and sell these knuckles to 

We abstract the following from a recent address by thing that could account for there being a fixed tem- purchasers of the com plete coupler who may need 
Captain William Brophy, the veteran electrical in- perature for the crater surface was the fact that carbon them for repairs. The decision is that the patent is 
spector, before the Electric Potential Club : is at the surface in a state of volatilization ; that the a combination patent, including the drawhead, the 

I hold that all h igh potential circuits should be sup- carbon is evaporating off from the positive carbon into knuckle and the locking pi n, and that the kn uckle 
ported on wooden poles and cross arms, and the wires the arc or fialIle. At that surface you necessarily m ust is the i mportant feature of the  combination. 
of all low potential circuits excluded froll! such poles; h ave the tem perature a.t which carbon evi:Il}Orate8, .. 'fhere is no question as to the validity of the patent; 
and I do not believe it best to place such wires on :fix- j ust as you cannot have the s urface of ice under ordi- the on ly question is whether or not knuckles made 
tures placed on roofos or other portions of bu ildings, nary conditions either hotter or colder than the tem- and sold as has been done by the defendant are re­
but if they are so placed, they should be beyond the perature which is takEln as zero of the Centigrade I pairs within the meaning of the rule which entit les the  
reach of persons standing or  working on the roofs. scale. . . .  My pre8ent view of  the physical state purchaser of  a patented art icle to repair i t  when w(\rn 

I believe the so-called insulating covering in use· at of the arc crater is that the solid carbon below is co v- out. It is helrl that a purchaser of a paten�ed article 
the present time for h igh potential overhead circuits ered with a layer or film of liquid carbon j ust boiling may Ube it u ntil it is  worn out and repair and improve 
to be worse than a del usion and a snare. I believe it or evaporating off. it as he pleases, pro vided the repai r  and i mprovement 
would be better to hang out the danger signal at once, .. W hen h issiug takes place, a ne w state of things is do not amount to a reconstruct ion . In the present 
by nsing bare copper wire, than to continue the use of set u p. If you watch a short, hissing arc, you will see ca'le the conrt holds that the k n uckle is the chief ele­
this fiims} fraud that affordR no protection to h uman a colu mn of light concentrating itself on a narrow spot, ment in the  patented combination and that the use 
life or property, but lures innocent .people on to injury and the spot keeps moving about, and is  very unstable of it to supply the place of worn·out knuckles amounts 
and death. Knowing the w orthlessness of  the rna- in position as well as in  the amount of l ight it  gives to reconstl'Uction and is  n ot repair. The decision then· 

terial, it becornes necessary to use the best form of in- out. The contracted spot from which ligbt seems to is that the defendant infringes and all order may issue 
sulating supports. T he present  style of glass insula- start pits deeper into the carbon. • . . M rs. Ayrton for an inj unction and accounting. " 
tors is not what is req uired. Many of these insulators . • . made tbe observation that the crater surface, •• • •• 
are only so in name. The very best grade of glass or after t he arc has been hissing, is found to be literally Meeting of the &mericall Society of Mechanical 

porcelain should be used, and the double  or single pet- honeycom bed. When the arc is hi�sing you can see ElIglneers. 

ticoat pattern, the form best sui ted to the purpose little bits erupted out, and the hissing seems to be com - The sixteenth annual convention of the American 
being that which will offer the greatest amount of dry parable to the hissing w hich takes place in water just I Society of Mecbanical Engineers was opened Dece.rnl:>er 
surface between the wire and supporting pin. These when it is begin ning to boil. If you have some water 3in the society's rooms at 12 West Thirty-first Street, 
insulators should be supported on wooden pins. being heated in such a way that there is not more than I New York City. A large gathering of members greeted 

Iron poles on any part of high potential circuits a certain q uantity of heat given off from the surface, Mr. C. E. B illings, th e fJresident, when h e  called the 
should not be tolerated in any civilized community. you have the water evaporating quietly, but  you can- meeting to order. Papers were read on .. The Recent 
They are a relic of barbarism that should be relegated not get more than a certain quantity of heat given off I m provement of the Drop HamUler for Forging " and 
to the scrap heap. and any atte mpt to patch them up per square inch of top surface of the water in that "The Best Material for Fi l tering Oil, Either for One 
only serves as a thin disguise to th e danger that lurks quiet way. If you force more than a certain q uantity Operation or in a Series, and the Best Method for the 
within them. Twenty :five to 40 feet of wood between of heat to pass off per top square inch of the water, Extraction of Oil from Condensed Steam Where it is 
the iron and the ground means that m uch insulation , you find the water beg"ins to break up internally, and Desirable to Use the Exhaust Steam for Boiler Feed 
while 100 feet of iron only m ealls what the glass insu- you have bubbles formed below the surface ; the �ur- Purposes." On th e morning session of Decem ber 4 the 
lator, wooden pin and cross arm afford. The waste of face breaks u p, the bubbles are th rown out, and you following officer,; were elected' Presideut, John Fritz, 
energy due to the iron poles on the long circuits on have a noisy phenomenon. I think you will :find there of Bethlehem, Pa. ; vice-presidents: F. H. Ball ,  of th is  
which are placed 125 iron lamp poles is �imply enor- is exactly th e same kind of  difference between the  silen t  city ; Jesse M. SllIith, of Detroit ; M. L. Holman, of  St. 
mous-so great that in rainy weatlJer such circuits arc and the hisRing arc as between quiet evaporation Louis; George W. Melvil le, of Washington ; Charles. 
have to be cut in hal ves in order to send sufficient cur- and a noisy boiling. There is a sort of decrepitation, H. Manning, of Manchester, N. B., and Francis W. 
rent through the lamps. Where 8uch circuits are as though solid particles were being torn a8under to 'I Dean, of Boston; managers : John B. Herreshoff, of 
placed on the modern iron and steel struct ures, they make way for something coming out, when t he arc is Bristol, R, I.; L. B. Miller, of Elizabe th,  N. J.; W. S. 
become a source of danger to persons who have occa- hissing." Russel, of Detroit; John C. Kafer, of this city; Charles. 
sion to h andle th ese or other wires on the same or - • • , • A. Bauer, of Springfield, Ohio; A. C. Wal worth , of 
other fixtures. Such circuits should not be run be- Car {loupler Patents. I Boston ; Norman C. Stiles, of M iddletown , Conn., and 
tween the branches or th rough the foliage of trees, but 'I'he Railroad Gazette gi ves the following : "A de- George W. Dickie. of San Francisco; treasurer, Wil­
when it cannot be avoided the highest class of insn la- ClSlOn of some im portance was recent ly  rendered in liam H. Wiley, of New York City. 
t�d wire should be used, and th is incased in lead or the United S tates Circuit Court, Northern District of T h e  officers were elected unanimously. 
iron. Any attem pt at protecting th is i n sulation from New York (Judge Coxe), in the case of the Gould The committee on testing the resistance of :fireproof­
abrasion by covering it wit h tape or cotton braid is Coupler Company against Pal;cal C. Pratt and oth- ing materials reported progress. The committee in­
useless. ers (Pratt & Letch worth). The suit was for infri nge- tends to build a furnace about the size of a room in an 

All th at I have said up to this time applies with ment'of the Browning & Barnes patents (owned by the office building, and to lead into the furna'!e hot burn­
eq ual force to direct and alternatin g  current circuits ; Gould Company) by Pratt & Letch worth in manufac- ing gas, so as to determ ine the effect of these tempera­
but there are certain features of the latter that req uire t urin� the Pooley con pier. The Browning claim in tures on the vari ous materials wh ich are used to :fire­
separate t.reatment. q uestion was for the Illeans of automatical ly opening proof the iron anrl steel put in modern bui ldinl!s. The 

As you know, a difference of potential of one, two or the hook (knuckle) and holding it open, in proper po- furnace will be erected on the grou nd of the Conti­
more thousand volts exists throughout the entire length s ition for coupling. The decision ilS that the Brown- nental Iron Works, at Greenpoint, L. I. A petition 
of the primary circuit and between it and the earth, ing patent is valid in the broad claim not only of the to the Paris Exposition of 1900 addressed to Congress 
so that the danger from derived ci rcuits to groun d  or specific means described but of any m eans for au- was also read, as well as the report on the  Zurich Con­
from one side to the other is the same at a point one 01" tomaticall y opening the knuckle and retaining it open ference upon the unification of met hods of testing the 

more miles distant from the dynamo as it is at the in the coupling position. The Pooley device is clearly materials of construction. Various other papers were 
brushes. Again, it is necessary for electrical and an equivalent for the means described in the  Browning read. T h e  closing session was well attended and was 

other reasons to run the wires in parallel and close to- patent. Browning used a spring and Pooley used a mostly devoted to the reading of papers and to discus­
gether, in order that no other wires can be placed be- lever, but it is q uite immater'ial whether the knuckle sions. A picture of Ericsson, the inventor of the 

tween them, and for convenience in maki ng connec- was opened by a spring, or a lever, or a spiral incline. Monitor, was presented to the society by Prof. F. R. 
tions to the different transformers. Workmen and "The point is that the Browning patent is good for H utton, the secretary. Mr. Hutton d iscovered the 
others can hardly pass between them without coming any means which accomplish the results ; but it wiII pictu re in an auct ion room on Fifth Avenue. A memo 

in contact with both of them, and for this reason I be observed that these results are automatical l y  open· ber of the society said he had seen it hanging' on the 

consider them far more dangerous than hi/-{h potential ing the knuckle and keeping it open, and it must be walls of Ericsson's borne when the in ventor was alive. 
series arc l ight circ uits .  As before stated, the cover- kept open by some oth er force than inertia or friction. 'I'he drawings of tht" steam boat Fulton,  made by 
ing of these wires affords little or no protection to those Therefore, the judge says specifical ly that a device Robert Fulton in 1813, which . for many years, were in 
persons in dry weather, and none whatever during or which will automatical ly open the cou pler but does the possession of the Sch uyler family of New York, 
immediately after rain storms. not keep it open may be used without infringing. The were offered to the society by Miss Louisa E. Sch uyler, 

If these circuits are to remain above ground, they court does not define strictly what would constitute of Gramercy Park. New York City, and were placed to 
should be separated so that both cannot be rt·ached at automatic opening. It will be seen, therefore, that the right of the pres ident's desk. There is also in the 
the same time by any person; but this would i nvolve the  Browning claim is pretty strictly lim ited. The society's room a picture of Robert Fulton, painted by 
the changing of nearly every existing circuit and a court says that it would not have been so limited if h imself. with the aid of a mirror , The society has also 
considerable increase in the cost of constructing new Browning had had the assistance of an experienced a Colonial mahogany table w h ich was owned by him , 

ones. Rather than adopt this plan a h igh grade of solicitor ; that is, he would probably not have coupled and on which he is believed to have made the draw­
lead ·covered insulated wire should be med, and when the opening and the  retaining features together and ings of his Rteamboat. 
that. is done the proper place for them is underground. made them vital parts of one claim. Thus it becomes A reception and supper at Delmon ico's was held on 

• '. • impossible for the court to give the patentee the full T h ursday, December 5. At the closing session, held 
What Happens to the Carbon In the &rc Li ght., benefit of his invention. In the matter of the Barnes on Decem ber 6, it was decided to hold the sum mer 

The electric arc light, with its intense, steady brilli- patent, it is held that the Pooley couple:..' does not in- m eeting of 1896 in the city of St. Louis. Mo. Part of 

ancy, is now so familiar an object that few stop to fringe. The compl ainant is entitled to a decree for an each day of the convention was devoted to an inspec­

think h ow wonderful a thing it. really is. Here is light injunction and an accounting, hased upon the clai lIl tion of various objects of interest in the city and im­

enough to illumine wany sq uare yards nearly as well of the Browning patent; but as the claim under the mediate neighborhood . 

as dayl ig-h t d()es, proceeding from the points of two lit- Barnes patent is not mstained, the decree does not -------....... ............. ------

tIe carbon rods as large as one's little :fiuger. What is carry costs. We should suppose that this decision 
the state of the carbon in that !>mall spot? Prof. S. would have one very important result-to spread the 
P. Thom pson, in  a recent Cantor lecture before the idea that there are some coupler patents that are 
Society of Arts in London, tells us that it b as actually worth something. 
melted there, somet hing that was until recently " The St. LOlli� Car Coupler Company brought suit 
thought im possible. Moreover, he says that when the  in a United States Circuit Court against th e Sch ickle, 
light hisses, the liq u id carbon is really boiling'. The Harrison & Howard Iron Company, and the suit h as 
facts that lead him to these conclusions are q uoted be· just been decided in favor of the complainant., t.he 

low from the report of his lecture that appp.ars i n  In- decision being w ritten by District J udge Adam�. The 
dustries and I ron (Lrmdon, November 1), condensed com plainant. employed the defendant to make about 
for the Literary Digest : 1 1, 000 cou plers ll11dp.r patents owned by the complain-

"Captain Abney had found the white su rfal'e of the ant. The t)rder was :fil led and then the u efendant con­
luminous crater to bp. always of an equal degree of tinued to m ake a n d  sell kn uckles of the same form. 
whiteness, which obviously m eans that it is always of The Schickle, Harrison & Howard Company claims 

Colored Glass Plate •• 
Glass is cast u pon a table and a second layer of glass 

of a different color then cast upon t h e  first, the thick­

ness of each element of the compound sheet being de­

termined by the vertical height of its allotted rol ler, 
by the traverse of which the pla!'>tic mass is spread. De­
signs m ay be im pressed upon the glass through one or 
more of the several layers form ing the compound 

sheet. The dei!igns are prod uced by thense of a descend­
ing plate bearing the device desired and movin!! with its 
lower face strictly parallel to the table. The designs 
may extend completely through the sheet of glass and 
the recesses prod uced may he fil led in with colored 
enamels. -T. Lefevre and L. Michau, Paris, France. 
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A MONUMENT TO ERICSSON, FILIPSTAD, S WEDEN. 

In the little town of Fili pstad . thil·ty-five miles 
northeast of Oarlstad, S weden, in the  moun­
tai nous cou lltry borderinl{ on Norway, was re­
cently un veiled a monument to John Ericsson, form ing 
the subject of our illustration. The im posing cere­
monial with w hich, ill August, 1890, the rewains of this 

BODE'S CLOTHES RACK. 

distinguished engi neer were transferred from America 
to Sweden will be at ali ce recalled, with though �s of 
the splendid achievements which have as�ociated his 
name with so nlU�h t hat has been accomplished d ur­
ing the present  generation. The bod y was conveyed 
from the land of his adoption to that of his birth by 
the U nited States wal' ship Ba\t.imore in a way befit­
ting the illushious dead , and Sweden received the dust 
of her d istinguished dead with all possible honor, 
erectinl{ over it a mortuary chapel of unusual beauty, 
the em blematic design of which gives the key to the 
life of  him who resh� beneat h. 

For the photograph illustrating the scene of the un­
veiling we are indebted to the Illustrated American, 
and in the accompau yi llg article by Florida Stephe-n­
son Sh arpe. it is  stated t h at " the memorial is bnilt 
on a great terrace in the cemetery of Fil ipstad. The 
terrace is  s u rrounded 

A CLOTHES RACK FOR HOUSEHOLD USE. dozen in a small space about the size of a walnut.. In 
'l'he illustration represents, in folded and open po- the fall it begins to dry, and when dry, you may tread 

sition, a light and strongly made clothes horse or rack, upon it and a profuse cloud of dark brown snuff is 
designed to occupy in eithel' position the lea st space puffed up from the top of the fungus. 
necessary for a t h oroughly practical article, It has I I ha ve known of this plant all Illy li fe, b ut never 
be�n ?atented by Willia� A. Bode, of Ora�l{e. N. J. I t hought to write about it til l I read about  the death of 
Wlthm the central post shdes a rod convemen tly ad- . the young Ulan alluded to above. I do not knolV the 

j ustable at the desired height, and carry- why, but do know the fact as stated . -Virginia Medoi­
ing on its upper end a series of pi votally cal Monthly. 
c o n n e c t e d  um brella-l ike cloth es-sup- ------............... -.. ------
porting arms, each arm being separately 
adj ustable to an out wardly extended 
position. Pivotally connected to the cen­
tral post are also folding frames with 
horizontal bars, forming a clothes horse 
or rack at each side for supporting large 
pieces of clothing.  Each side frame is in­
pendent of the other, so that either one 
or both of them may be used at a time, 
or both of them may be hooked up and 
held in raised position, using only the 
umbrella-like clothes-supporting arms at 
the top, and leaving a clear space all 
around to the floor, these features render­
ing the d evice very ad vantageou sly ad­
j ustable where it is desirable to econo· 
mize space and wh ere large pieces have 
al�o to be handled . 

..... .  ... 
Remedy fur Nosebleed. 

Dr. T. A. H all writes as follows : ] read 
an accoun t  in the Petersb urg Index Ap­
peal of the death of a young man, a stu­
dent at the University Sch ool (McCabe's) 
from epistaxis, who had emillent medi­

cal attention, but death ensued in spite of all that was 
done. 

I write only to say that during a practice of fifty-one 
years I have had m uch experience in snch troubles 
where death seemed immillent, and all the usual reme­
dies failed to give relief, uutil a very ignorant  person 
told me on one d istressing occasion of a whole night 
that i f  I would get lSome , .  d e vi l's sHuff, "  a species of 
m ushroom-fungus, Myces (F. )-it would gi ve relief. I 
did so within an bour after the information, and the 
effed was wonderful. The powder was �nuffed up the 
nostrils and the bleeding ceased as soon as contact was 
mad e  with the point of bleeding. I have used it re­
peatedly, a nd have never been disappoin ted. 

The plant comes on thin soils by the roadside and in 
the viciuity of decaying oak stumplS, growing flat on 
the surface of the ground, sometimes in patches of a 

AN IMPROVED LAWN MOWER. 

The .machine shown in the illustration is adjustable 
to travel longitudinal ly of a terrace as well as trans­
versely. evenly cutting grass of any height with one­
cut, and the driving mech anism of the mower is pro­
tected from dust. The i m provement has been pat­
ented by William J, Rusk and Chester L. Holloway, 
of H unter, N. Y. The Irround wheels are loosely 
mOlluted on the axle, but a clu tch causes the axle to 
turn with the wheels when the machine is pushed 
forward, the axle not revolving when the machine is 

RUSK AND HOLLOWAY'S LAWN MOWER. 

drawn back ward. A sectional frame incloses the axle 
and a forwardly extending dr ive �haft, the latter being 
connected by a gear with the  axle within a cen tral 
casinl{, and a hanger at the forward end of the frame 
carries in h orizonta l posi t i on a fixed k nife with pointed 
teeth,  the knife being strengthened by an arched 

base. Directly upon tbe 
nppel face of the fixed 
knife a second knife is 
held to be reciprocated 
by means of a cam on 
the forward end of the 
drive shaft, the cam 
engaging a groove in 
the rear face of a cen tral 
standard on the  knife. 
Con nected w i t  h the 
c'entral casing on the 
axle by a ball socket is  
a tell'3copic a r m ,  t.o 
whose outer end is con­
neeted, also by a ball 
socket,  an auxiliary axle 
having at its outer end 
a "mail ground w hel'l, 
this  device being de­
tachable from the body 
of the machine, but 
being designed to adapt 
it tspecially  for use i n  
mowing longitud inally 
upon a t errace, a s showh 
i n  t h e  illust ration . 
Arms proj ected TPar­
ward ly from the axle 
frame ca rry a roller. and 
the handle by which 
the m ach ine is  pro­
pelled is con nected by a 
yoke with these arms. 

• • •  
Eru ptio n o f'  Mo u nt 

Ves lI v l tu!i. 

by gran ite pillars that 
are strung w i th heavy 
iron c h a i n s. Broad 
steps lead up the ter­
race to the  p o r t a l s. 
Crowning t h e  monu­
ment is a globe of cop­
per on w h ich a great 
eagle stands, the claws 
clutch ing A merica, the 
wings oll t � pread, while 
the beak is offering an 
oaken branch to Swe­
den.  T h is del:'ign is very 
conspicuous. B e l o w  
the globe the  granite 
roof is built  in several 
buttresses. The west­
ern wal l is almost en­
t i rely taken up by the 
broad portal, surround­
ing w hich is a great 
shield. This shield is 
of copper, a propel ler 
in bass-relief t hereon, 
oaken leaves and fir 
branches surrounding 
the shield. The corner 
pillars are emblazoned 
with the arms of ' Ivea' 
and 'Gota' respective-Iy. 
O ver the arch runs the 
i n s  c r i  p t i o n, ' The 
Fatherland t o  J a h n 
Ericsson.'  'l'he interior 
is rich in sculptured de­
sil{n and unique orna­
mentations. The sarco­
phagus proper, occupy­
ing the center of the cha­
pel, is of green marble, 
in which the coffin is  
placed . Over the en­
trance of the i nterior of 
the chapel one reads this 
iDscription I!harply  ch is­
eled in the stone : ' This 
structure was erected in 
tho year 1895. in mem­
ory of John Ericsson." UNVEILIN G A MONUMENT TO JOHN ERICSSON AT FILIPSTAD SWEDEN. 

A d i s  p a t  c h from 
N aple-s dated DEC. 3 
says that Mount Vesu­
vius is  in a state of 
eruption. T h r e e dis­
t i nct torrents of lava 
are flo wing from Atrio 
del Cavallo. burning 
chestnut groves along 
their  path and fa l ling 
into the Vetrana pre­
cipice, between Monte 
t\omma and Colline del 
Salvatore. 
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A HOLDER T O  FACILITATE WORK ON BOOTS OR 

SHOES. 

The tedious and tiresome work of cleaning and pol­
ishing boots and shoes may be greatly facilitated, and 
the task rendered much easier, by the simple and 
novel apparatus shown in the accom panying illus­
tration. For this  improvement patents have been 
granted in the United States and Canada, and in the 
principal E uropean countries, to Richard Lundqvist, 
of Laguna de Terminos, Mexico. It consists of a stand 
carrying a post on whose upper end is a rubber-faced 
block shaped somewhat si milar to a foot, on which 
may be placed a shoe with a last inside, there being in 
the top of the last a longit,udinal recess or slit adapted 
to be engaged by the overhanl-{ing upper end of a 
pivoted lever, whose low.:lr end passes through an 
opening in the post. A spiral spring normally h olds 
the lever out of contact w ith the last, but when the 
lever is moved into engag'ement with the top of the 
last, it is thus held in locked position by means of a 
wedge, holding the shoe firmly against the block and 
permitting the operator to use both h ands in his work. 
The operator is also thus  enabled to employ his 
stren gth to the best ad vantage with the  brushes or 
for the after polishing with the woolen cloth, the h eat 
generated by tbe friction of which is designed to soften 
the hardened fatty matter in the leather and con­
tribute to its durability and the comfort of the wearer. 
A sUlaller block is placed on top of the larger one 
when ladies' and children's shoes are to be polished. 
It is not designed that the last shall fit very snugly in 
the boot or shoe, so that a large and a small last will 
answer for a considerable range of sizes, the boot or 
shoe, where necessary, being partially stuffed with 
rags, paper, or other soft material to make a suffici­
ently good fit. Upon the post is  also fixed a box with 
hinged covers, in which may be kept the lasts, black­
ing, brushes, cloths, etc. 

• •• I .  
THE ART OF HORSEBACK RIDING. 

Capt. J. B. D umas, at our request, h as been kind 
enough to send us a very interesting note upon the 
method that he em ploys in his teaching at the High 
Riding' School. We reprod uce it : 

" My object," says he, " has been to realize by a suc­
cession of imal-{es that photography renders indisput­
able a monograph annotated, figure by figure and 
point by poi nt, with all the gaits and all the paces of 
the High School. Plac�d in the center of the arena 
with my pupil, I secnre by photography the precise time 
that his inexperienced 01' powerless eye has not com­
pletely seized. I make him see it ; I explain it to  h im : 
(1) from the view point of q uadrupedal locomotion ; 
and ( 2) from the more important view point: of the use 
of the horse for riding. 'rhese lessons do not go with­
out a com lete revision of all the existing works u pon 
locomotion passed th rough the sieve of a very long 

Fig. I.-SYNCHRONOUS MOTION OF FORE AND HIND 
LEGS DIAGONALLY W ITHOUT ADVANCING. 

Fig. 4.-RACING GALLOP. 
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experience with the horse and completed by entirely leg on the same side and at the same time as the ante­
new researches. I wi8h to say that I was the first rior of the animal that is posing, the end of the horse's 
to study and point out the influence that declivities nose pointing in the direction of the  motio n  to be be­
exert upon the gait of the horse that moves ther<;)oll. gun. This  is as mnch as to say : req uire of the ani­
I have ded uced therefrom two rules : tendency to a mal an oblique or lateral motion only when his ante­
lateralization of the gait in descents and a tendency rioI', raised in the direction of the motion to be begun, 
to diagonalization in ascents. The conclusions are permits him to execute it. This corresponds to the 

LUNDQVIST'S BOOT OR SHOE HOLDER, 

instruction gi ven the foot soldier : turn on the side of 
the anterior raised or carry the weight of the body 
upon the leg that does not begin the motion, and carry 
it afterward in the direction of such motion, in order 
to exteud and amplify it. This simple rule leads to cor­
rect turns without resistance or revolt, to the Spanish 
pace, to the prance, to starts at a correct gallop, etc. , 
and, in a word, to correct riding in all the gaits and 
paces of the High School, and to the rapid training of 
the horse. " 

We accompan y this interesting d issertation with 
some speci mens of the photolithographs that i llus­
trate the Al bum de la Haute Ecole, recently pub­
lished by Captain Dumas aud Viscount Ponton 
d'Amercourt. Figs. 1 and 2 reprod uce exercise& that 
are very d ifficult of execution, and which denote 
great skill upon the part of the rider. Figs. 3 and 
4 show times of the great elongated trot and the 
racing gallop. Fig. 5 givp.s the work upon a decliv­
ity, useful to Alpine h un ters. Fig. 6 S�lOWS the cab­
riole, an exercise that can be performed only by first­
class riders. 

We shall now examine with the authors one ques­
tion, and that is the utility that these documents 
present from the view point of the artistic reprod uc­
tion of ani mals in motion. 

An experienced eye succeeds in seizing the i mpres­
sion of an action whose duration is not less than 
one-sixth of a second.  Fllrth£'r, in order to succeed 
in this right along, it is necessary for it to have re­
course to the uti l ization of the luminous impression 
upon the retina . 

ded uced of themselves to the end of improving the 
The observer �hould attent.ively follow with his 

gaits of lateral form and those of diagonal form. I 
eye the horse in  motion at a distanCe of 100 or 150 

have, in fact, made a thorough comparison of the 
meters, and t hen, immediately after the rapid execu­

pace and the gallop, and concluded that, as regards 
tion of the time of the motion that he d £'sires to 

forms and the kind of eq uilibrium engendered, th£'se studv, he should abruptly close the eyes. The or­
two gaits are sisters, and, all other things in time and 

gans
· 

of external s ight, had he not thus momentarily 
8pace being equal; prod uce identical results in the 

arrested their operation, would have continued to 
em phasizing of the supercharge of the shoulders and 

r£'gister the different periods of the acts of 10c()Jnotion 
the bearing down of the horse. These are the gaits 

i n  m£'asure as they were executed while rendering ac­
of lateral form. On the contrary, I have found that 

count of themselves to the mind, so to speak, only 
the gaits of diagonal form, such as the trot, ease and 

every sixth of a second ; that is to say, in grouping 
raise the horse by facilitat ing the transfer ?f the them more or less. It wou ld, therefore, have been 
weigh t to the hind quarters. These �re two POl�tS to 

able to succeed in seizing a clear image of the de­
be noted and borne in mind in traiDlng, accordmg to 

· t ·  f th m t ·  . but t h e  rotI' na oWI·nrl to 
h 

. 
d " d  l 't ' 'd d ( h ) d h composl IOn 0 e 0 lon , ' , 

... 
t e 111 . �VI ua I Ies �onsl ere man or or8e an t e

l the ersistence of the lum inous i mpression, !IIomell 
necesslhes to be satIsfied. 

p 

"Finally, the beg-inning and end of all m y  system of 
training is sumllled up i n  one rule of the �i!Il plest char­
acter, in one sole principle for the rider : Act with th£' 

Fig. 2,-INSTANTANEOUS HALT IN PARADE. 

Fig. 5.-UPHILL WORK. 

Fig. 3.- GREAT ELONGATED TROT. 

Fig. S.-THE CABRIOLE. 
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tarily preserves the interior registering of the last act A REINFORCED ENVELOPE. 

that strikes it, and the observer will be easily able to An envelope having a reinforce or attachment ap­
find this vision then'. plied at its back, for the securing of money or valua-

At the same distances of observation, or �t distances ble papers in the envelope, and to facilitate opening 
that may be less, photography, on the contrary, very it, is  shown in the accompanying illustration. The 
exactly retains  the definition of a movement that is  improvement has  been patented by John Fo Forsyth, 
executed in less than one twenty-five thousandth of a and is  being introduced by Forsyth , Fields & Company, 
second, if need be. It results that, with respect to the of Bloomington, Ind . The body or main part of the 
latter, the human mind scarcely conceives of any- envelope is made in the usual way, b ut the side flaps 
thing more than a union of motions- a synthesis, be- fold and are gum med over the bottom flap, and a rein­
cause the instrument at its service, the eye, permits it force of similar form to the bottom flap is made inte­
to see merely a g-rouping and not to decompose them gral there with, folding back from its top edge, as 
babitual ly. Bes ides, the education of the eye by th e shown in the larger view, and adapted to be sealed 
works of the majority of painters and sculptors, almost down upon the side flaps_ In the reinforce is a trans­
all of whom still work upon conventional types as yet I verse slot which receives a tongue projected through 
l ittle studied, causes it  to retain and understand mere- it from the inner flap, this tongue constit uting a pull 
ly conventions as destitute of truth as a representative 
alphabetical character could be. 

Photograph y, on its side, registers an analysis that 
takes fro m the imagination all idea of a motion in 
course of execution, since the exact conception of the 
latter can result only from a li mited succession of true 
positions, fused by art into a single image. 

As regards the definition of the motion by the 
image, the eye and photography, therefore, see 
equally false ; the first, the eye, the tool of sy nthesis, 
because, in the first place, it sees bad ly for want of 
education and trai ning, and, second, because it sees 
at once too large a n u mber of successive phases in the 
series of a same motion, and mixes the l ll with each 
other ; the second,  the analyst .  that is to say, 
photography, because it sees too quickly, and conse­
quently seizes at o nce too little of the series of tbis 
same motion to allow the human mind to afterward 
see in these images a close relation with what the eye 
h as made it see. 

It will be concluded from this that the representa­
t ion of very rapid motions, which our eye sees badly, 
should, in order to be true from the view point of the 
human m ind, take account of the mannel' of I>eeing 
and the eye's capacity for registerin g, as well as of the 
precise data furnished by ph otographic analysis. A 
fusion between these documents, under the dominant 
idea that they are destined to be appreciated by the 
h uman eye, is therefore necessary, and it is here that 
art m ust intervene. Photograph y will furnish the 
latter sim ply, with documents of exploitation, data 
whose strict reproduction would be as false from the 

-view point  of the eye as ugly from the view poi nt of 
art. But we m ust h asten to add th at the human eye, 
imbrued for centuries by the works of artists and by 
itself, if i t  preserves a j ust feel ing of what is adapted 
to it, has n ot yet obtained its ed ucation. It now likes 
and appreciates only the illusions concoruant with 
the wnventions that it knows, that it has alone re­
tained and that it believes in good faith to see and to 
find again in reality. 

It is therefore necessary to train it and exercise it 
to see more accurately, more truly, and art m ust im­
pose its rule, so that new and true synthetic con­
ventions shall final ly  replace the  ancient and false 
ones. The reprod uction, by quadrupeds in motion, 
of the figures that the latter have en gendered will 
always, in  fact, present for the majority of them the 
capital defect of corresponding to none of the times 
of any motion whatever and of being materially irreal­
izable. 

It may therefore be foreseen that the sim ple types 
that art will retain for the representation of gaits 
will result from complete knowledge, and then from 
the fusion of the images in series furnished by pho­
tography. In its study of nature, it  will take them 
as guides for better interpreting the acts of motion.­
La Nature. 

.. . . , .. 

Flrell in " Sky Scrapcrll." 

At a recent fire the Chicago firemen demonstrated at 
the Masonic Temple their ability to cope with fires in 
the upper stories of the tallest buildings. Engine No. 1 
of the c ity fire department pum ped a stream of water 
through 500 feet of hose and standpipes to the roof of 
the building, where there was sufficient force to drench 
the roofs of neigh boring build ings. The water pl'essure 
at the engine was 240 pounds. On the roof at the same 
time the pressure was 54 pounds to the i nch. 

The length of the standpi pe from the ground to the 
roof of the Masonic Temple is 323 foet. The sight of 
an engine and firemen at this sky scraper attracted a 
crowd of people who were well soaked for their curi­
osity_ 

The result of th e test was gratifying to Chief Swenie 
of the Fire Department and to the insurance men 
present. 

• 1 .  I • 

C .·acked by Earthquake. 

One effect of the recent earthquake in Cincinnati 
and the surrouuding country is j u st coming to light_ 
Notwithstanding the recent heavy rains, it has been 
discovered that man y  cisterns are still as empty as 
during t.he long dry spell. Investigation shows that 
the cement was cracked in h undreds of cisterns, ren­
dering them practically worthless. 

FORSYTH'S 'ENVELOPE. 

piece for tearing open the envelope on lines of per­
foration indicated by the dotted lines. A small gummed 
flap at the middle of the reinforce is adapted to re­
ceive and be sealed upon the tied ends of a tape or 
string with which money or papers in the envelope 
may be bound_ 

. . . ' . 
Oi l Prollpectorll on the Jorda n .  

According- to consular report", it is the intention of 
the Tu rkish authorities, at J ernsalem, to establish a 
steamsh i p  line on the Dead Sea. The existence of 
asphalt i n  that region has been a.scertai ned ,  and it is 
s upposed that petroleum will be found also. A 
rational development of the Jordan Valley from Lake 
Ti berias down, and e�pecially t h e  opening up of the 
rich mineral resources of the Dead Sea basin .  is con-
sidered a very profitable undertaking, for which ,  how­
ever, foreign capital will hardly be found. as the legal 
status of property holders in those region" is very un-
safe. 

• • • • 
AN IMPROVED TELEPHONE TRANSMITTER. 

The ill ustration represents different forms of tele­
phone transmitters for w hich two patents have re­
cently been granted to Ignatius Lucas, of Passaic, 
N. J. The improvements are desigued to soften th e 
sounds for transmission, and render t h em uniform and 
perfect, even if the transmitter i s  located in a build­
ing where there is much noise and j ar. As shown in 
Figs. 1 and 2, the transm it ter has the usual casing, 
and the diaph ragm b as a poi nt eng-agi ng the upper 
contact disk, made of carbon, and placed opposite a 

LUCAS' TELEPHONE TRANSMITTER. 

lower disk, but bot h disks are embedded in a filling of 
loose material, preferably of sliver, or wool as it leaves 
the cardin g  machine and previous to being  felted. 
The filling is  preferably h eld on a false bottom plate 
adapted to be adj usted until  the desired sound quality 
is obtained. As .. hown in Fig. 3, the disks or buttons 
are similarly embed ded, but between them are placed 
a doubled up sheet of conducti ve material, such as 
wire netting. coated on its surface with granulated 
carbon, the carbon surfa ce being in contact with the 
inner surfaces of the buttons. Fig. 4 shows a sheet of 
this material, the granulated carbon being attached 
in an even layer by a suitable adhesive, such as collo­
dion. 

[DECEMBER J4, 1895. 
ROlle f'rolll. the Rallk • •  

Mr. Chauncey M .  Depew lately vIsited the Mechani­
cal Department of Cornell University. He found at 
the head of it Professor Morris. The latter claimed 
him as an old acquaintance . 

.. How's that ? " !'aid Mr . Depew.  

. .  I used to work for the New York Central Rail-
road," was the professor's answer_ 

.. Indeed I in what department ? "  
. .  Oh, j ust in the ranks." 
" How did you get on there ? "  asked Depew.  
" I  was first a fireman on an engine _ That was a 

tough job, but it led up to the position of engineer. I 
made up my mind to get an ed ucation . I studied at 
night and fitted myself for Union College, runn ing all 
the time with my locomotive. I procured books and 
attended as far as possible the lectures and recitations .  
I kept up with my class, and on the day of  graduation 
I left my locomoti ve, washed up, put on the gown and 
cap, delivered my thesis, and received my diploma, 
put the gown and cap in the closet, put on my work­
ing shirt, got on my engine, and made my usual run 
that day ." 

" Then," said Depew, " I  knew how he became Pro­
fessor Morri s ." 

That spirit will cause a man to rise in any calling . It 
is ambition, but it is ambition wisely directed, seeking 
to make one's self fitted for higher work . When this 
is accom plished, the opportunity for higher work is 
"ure to come.  

. ' . '  . 
A Fi re Ball. 

A recent number of Nature gives the following : 
In compliance with a wish expressed by several 

scientific friends, I place on record an instance of 
damage done by a fire ball or globular lightning. 
About five weeks ago, when I was in Londonderry, the 
circu lIlstances were related to me by Mr. James Harvey, 
of Northland Road in that city. Mr. Harvey was stay­
ing during the mont.h of A u gust at C uldaff, on the 
north coast of Donegal ; and on the 24th of that month, 
at about '4 P. M., a little boy named Robert Alcorn, 
whose parents occu pied a house near Mr. Harvey's, 
was desired by his father to go into the yard and 
drh'e away some fowls from the door. On goin g  out 
of  the house, the boy saw a large bright  object in the 
sky about the size of the table in his bed room (I give 
his own account, leaving out necessary considerations  
of  d istances, etc. ), or apparently about s ix  square feet 
in area. The object came toward his house from the 
west or north west ; and when it came close, it part ly 
burst with a report like that of a gun. He put his 
h ands over his face to shield himself from " the spark ," 
and after the explosion the bulk of th( ball appeared 
to continue its course toward the east, low down. 
When it burst, however, it struck him, shattering the 
th umb and the first and second fingers of the left hand. 
cutting, scratching and blackening the right hand and 
left cheek, and shattering into fragments several bone 
buttons on his coat. Very soon afterward, Dr. R. 
Young, of Culdaff, and Dr. Newell, of Moville, attended 
the boy, and amputated the fingers and a portion of the 
thumb. 

No one near the place saw the ball (except the boy, 
of course), but the parents and several others heard the 
report, and the boy's father rushed out immed iately 
and caught his  son as h e  was fall ing. Mr. Harvey 
soon after ward examined the place, and could find no 
further trace of the fire ball, except th at a piece of 
bark had been kn ocked off a small tree within a few 
feet of the place where the boy was struck. The local 
police made exh austi ve inq uiry as regards the possibil­
ity of any one's having fired a gun at the boy, or of 
his having had any explosive in his possesilion ; but 
nothing of the kind transpired_ 

It is  well to add that at Redcastle (about eight miles 
away), one of the residents saw, on the same day, a 
bright object in the sky, wh ich object he took to be a 
fire baH. 'l'he day was stormy, with heavy showers, but 
no thu nder. 

M. Jamin relates (" Cours de Physiq ue," tome 
premier, p. 470) several inf,tances of globular lightning, 
and fro m these I select the  following as bearing. per­
haps, the greatest resemblance to the above case as re­
gards atmospheric condi tions : 

" A la suite d 'un  violent orage observe prtls de Wake­
field, Ie 1er Illars 1774, lorsqu'il ne restait plus dans 
tout Ie ciel que deux nuages peu eleves au-dessus de 
l'horizon, M. Nichol�on voyait A chaque instant des 
meteores semblables A des etoiles filantes descendre du 
nuage superieur au nuage inferieur. " 

October 28. GEORGE M. MINCHIN. 
• • • • • 

The Falltest Regular Tra i n  In the World. 

The Empire State express now holds the world's 
record as the fastest regular passenger train. ' The 
speed of the best trains of foreign nations i s  : Eng­
land, 51 '75 miles per hour ; Germany, 51 '25 ; France, 
49'88 ; Belgium, 45'04 ; Holland, 44 '73 ; Italy, 42 '34 ; 
Austria-Hungary, 41 '75. America now heads the list 
with 53 '33 miles per hour to the credit of the Em­
pire State express. This is the speed now made be­
tween New York and Buffalo. 
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THE WOMAN'S BUILDING, ATLANTA, GA. 

The building represented in our illustration is by 
far the prettiest structure in the Cctton Exposition 
ground!'. Classic in its design, the Woman's building 
is  the one object that attracts the attention from any 
point of vie w taken from the terraced h eights. It is 
,unlike the larger structures in t hat it is divided into 
stories ; the firRt or ground floor being used as an 
emergency hospital and kindergarten, the main floor 
with broad haU and stairways leading to a third floor 
above. The three stories or floors are subdi vided into 
rooms, and in these are displayed the handiwork of 
women, in painting, etchi ng, arch itectural designs, 
em broidery and many works requiring delicacy of 
touch united with skil l  and ta!'te in execution. 

The building i�  150 feet by 128 feet and was designed 
by Elise Mercnr of Pi ttsburg, Pa. Our illustration \Vas 
taken from the landing of a flight of steps leading to 
the Plaza ; statues of heroic size ornamenting the 
balustrades. 

half and four and a half million feet, and the bulk of 
it comes from Kentucky, Tennessee, Ohio, Indiana, 
Texas, Arkansas, Missouri, Iowa, Illinois, and Penn­
sylvania. The finest shipments of the present year 
have been from Texas, but, as a rule, Indiana walnut 
is the best. Ken tucky has more than any other State, 
but it does not aver'age as high as Indiana. Walnut 
is graded into . .  firsts, " . .  secondH, " . .  rej ects, " and 
" culls," and t he price varies from $18 to $20 for culls 
and $35 to $40 for rejects to $70 per thousand for firsts 
and second�. The best grade of walnut is forest 
growth, what is known as " cornfield walnut. " This 
is hard and irregular, with more or less windshakes. 
Walnut  trees are worth from one dollar up, according 
to their accessibility, and there is no rule for finding 
them. A tree should be at least 16 inches in  diameter. 
while some trees go up to over 50 inches ; and a lo� 
over 60 feet in length is occasionally found. As a rule, 
however, wal nut branches low, and short logs prevai l. 
Figured walnu t is a specialty and is used for veneer-

• ' . '  • ing. Its price varies from six ceuts to a dol lar a foot. 
Science Note8. One man in West Virginia is said to own a figured 

New Process of Tanning. -In order to hasten the tree that cost him a th onsand dollars. for wh ich hp 
process of tanning, says th e Revue Scientifique, asks four th ousand, having refused three thousand. 
Me8srs. Bake and Leverett pass a current of h ydrogen There are over six thousand feet in it.. A walnut tree 
gas or a current of some gaseous compound of hydro- is at its best at about fifty years of age, or rather it 
gen containing a certain q uantity of arsenic through should l ive that long before it is cut down for the 
the liquhl in wh ich the hides are i mmersed. They ob- market. 
taill the h ydrogen either from the action of commercial Our  competitors in the European markets are Italy 
sulphuric al'id upon zinc or iron or from that of steam and Circassia, the latter furnishing " Black Sea " wal­
n pon iron. They calc ulate, in fact, that in this case nut. The so-called " French burls " that are shipped 
the  h yd rogen obta ined will contain II, sufficient quantity to this country to SOllle extent are not French at all, 
of arsenic. The gas, collected under preSEure in  a but Circassian, shi pped to Marseilles and reshipped 
gasometer, is introduced into the bottom of the tan- from there. The Italian walnut is small and not of a� 
ning vat through a pipe provided with a series of aper- good quality as the others. 
tures. After bubbling up thl'ough the liquid it flows As might be suspected, New York is the leading point 
out t h rough another pipe affixed to the cover of  the of consum ption in America. and the largest amount is 
vat. Vats of

·
very large dimensions are employed, an d shipped abroad froUl there, though some goes from 

the  tanning proceeds very rapidly. Baltimore and Norfolk.  
A New Asphalt B!'ton.�The A ustrian Militair-Comite Carbide of Glucinium. --Gluci na, as well kno wn, has 

has been testing a new asphalt beton introd uced under up to the present been placed among the oxides irre­
the name of "La void beton," and recommendej prin- d ucible by carbon.  Now th e recent labors of Mr. 
cipally because it hardens q u ickly. It is  an earthy Moissan have considerably diminished the num ber of 
brown powder, which has a slight odor of tar and con- such oxides and shown that, in many cases. the  reduc­
sists mainly of sulph ur and i ron slag. The analysis tion can be effected with the aid of a sufficiently in­
made in military laborat ories yielded : Sulphur, 33 '53 tense �ource of heat. In following the same order of 
per cent ; tar, 8 '21 ; iron slag, 57 '83 ; and water, 0 '43. ideas, MI'. P. Lebeau has under·taken some researches 
The iron slag cOlltained : Silica, 43 '01 per cent ; ferrous upon glucin ium and its compounds. The pure glucin a  
oxide, 22'42 ; alumina. 30 9 ;  and li me, 4'16. The hard- that he used was obtained from t h e  emerald, wh ich is 
ening is ascri bed chiefl y to the formation of an iron its principal mineral . Then, by hE'ating in the electric 
sulphide, the tar acting as a reducing agent. From furnace 'a m ixture of oxide of glucinium and carbon, 
this point of view, the silica, clay, and lime would be he obtained, not the metal, but a definite carbide, pure 
useless, though they might combine at a slower rate ; and crystall ized, the preparation and properties of 
the committee, however, styles them impurities sim· which he recently made known to the Academy of 
ply. For the tests, plates of from 3 to 6 iuches square Sciences . 
were formed by pouring the melted lavoid over heated His conclusions are as follows : (1) The properties of 
small granite. The material proved q uite brittle and pure, crystallized carbide of glucinium, and, m ore par­
not able to resist blows, but was found to withstand ticularly, the action of water, which decomposes it cold 
high pressu res. with the disengagement of meth ane, make it so closely 

Induced Draught.-Th e " induced draught " trials resemble carbide of al uminum, C3Al., that Mr. Lebeau 
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The Stran&"e81, I n 8ect In the World. 

To the Editor ?f the SCIENTIFIC AMERICAN : 
With refere,ce to the article on the above subject 

in No. 1. Vol. lxxiii, of the SCIRNTIFIC AMERICAN. 
will you permit me in the interests of scientific pu rsuit 
to remark that up to the present the m0th wh ich pro­
duces the caterpil lar attacked by the fun�us Sphaeria 
Robertsii is not known to scientistR. though it is 
surm ised to be a member of the genus Hepialus or 
swift moth s of Europe? It was formerly thought to 
be Hepialus virescens, the giant green moth of New 
Zealand, cal led by th e Maoris pppe, but that cannot 
be, as virescens is a wood borer and undergoes all i ts  
tTan�formations chiefly in t.he lower parts of  the trunk 
of the New Zealand currant or wine berry tree, Aristo­
telia racemosa, and occasional ly in other  trees, such as 
manuka, leptospermum, the  black maire, Olea apetela, 
etc. 

The vegetabl e caterpillar, hotete (Maori), evidently 
pu pates in  t.he ground, and some m ust escape the at­
tacks of the fungus spores to ptrpetuate the speC'i es, 
though the pupa has yet to oe satis factorily accounted 
for. From information o btained by my eldest son, 
G. H. Grapes. from the Ma ori s at Otaki, North l!lland.  
it appears tb at the grub or caterpillar pepea weto 
(Maori) which begets this curiosity is dark olive green, 
about 3 inches long and found an inch 01' so beneath 
the surface of the soil , but, so far as I can ascertain, b as 
never been seen by an entom ologist. Specimens in 
m y  pos�ession prove that the h ead is  not the �ole 
point of attack, but that both extrem ities are attacked 
indifferently ; indeed, my experience tends to the be· 
lief that the anal extremity is the oftener selected by 
this singular and mysterious parasitical gro w t h .  
The t wig·like woody appendage is  sometimes forked, 
and in one of my specimens eX(leeds 9 inch es in length.  
The attacks of Robertsii seem altogether con fined to 
the extremities of the caterpillar, unlike an allied 
British species, Isaria farinosa ,  which attacks the 
larvre of the cabbage moth, Mamestra bras�icre. on 
the anal, dorsal, and abdominal regions indiscrimin­
ately. Parasitic fungi are met with in Australia and 
other countries which attack l i ving and dead larvre, 
pupre, etc. , consisting of upward of twenty-fi ve re­
corded species, but none are so conspicuous or so re­
markable, that I am aware of, as Sphaeria (formerly 
Torrubia) Robertsii, exam ples of which may be seen 
in many museums. Finally, I would observe that 
" A weto " is the Maori appellation for the larva of the 
New Zealand convolvulus hawk moth, Sphinx con­
volvuli. freq uently seen feeding on the kumara or 
s weet potato, Convolvulus chrysorrhizus. , 

GEORGE J. GRAPHS. 
Caerhroi· Paraparaumu,  North Island, New Zealand. 

Do_ to Make a llIilli o n .  

of the Magnificent, says the Broad Arrow, have proved has been leG to attri bute to it the form ula c3m·. (2) , A sprightly little sheet call Results, published in Chi­
beyond q uestion the superiori ty of the system to that I Under such circumstances, the atomic weight of glu- cago. devoted to advertising, gives an account of a meet­
of " forced draugh t."  Ind uced d raugh t is  simply this : ciniuru would be, say, 14, and glucina would become a ing of prominent business men in St. Louis. It was, 
Fans are placed in the uptakes or funnel!; and draw sesquioxide with the formula GJ203. in fact, a meeting- of commercial clubs of several cities, 
the air through the furnaces, so that the more air that • ' . '  • and among those present were a number of mi l lionai res 
gets into the engine room s and stokeholes, the better. , : who were interviewed with the question, • How can a 
There is no rushing of air, no un pleasant 3ir pressure ; The Vanderbil t A rboretum. ' 

man m ake ' a million dollars ? "  and the!'e are some of 
whereas in the forced d raught system everythin� is All those Americans who are interested in the mate- the brief replies : 
battmed down and air is forced into the furnaces un- rial welfare of their country will, watch with interest George M. Pullman : .1 Could not tell rou- reall y. I 
del' pressure, general ly with d isastrous effects, such as what Mr. George W. Vanderbilt is doing on h i s  North could not.. I did not come down here to be interview­
fused fire bars and overheatf'd furnaces. A t  no ti me Carolina estate. Mr. Vanderbilt, as is  well known. is ed, and, anyway, this is  too short notice to gi ve a com­
during the fou r hours' trial did thfl temperature in the making on h is estate a sort of model forest, where sci- prehensi ve opinion." 
engine rooms or stokeholes rise above 78°, although it entific forestry i s  to be practiced, and experiments Marshall Field : " Oh, pshaw ! What do you ask 
was an exceptionally hot day. Mr. Penn and the made in accli mating valuable foreign trees, and in the such a question for ? There is no general recipe that I 
Admiralty officials, who were on board, were more most profitable management of the nati ve species; but know of, unless it be i ndustry, economy and a cheer­
than satisfied with the results. The engines worked every one does not know that his  plan includf's horti- ful d i!'posit ion." 
without the slightest hitch from beginning to end, culture and agriculture as well as forestry, and that he P. D. Armour : " Oh, my graciou!', what a'q uestion ! I 
maki ng 105 revol utions and working up to 1,200 horse wishes and hope!:! to make his experience valuable to have lost my patent for making money, and now don't 
power. The speed obtained was 17 '63 k nots. or 20 '25 American farmers and land owners everywhere. With know any more about it than anybody else. Go ask 
miles per hour. By the  time the four hours' trial had this vie w, he proposes to build on h is propert,y a little Marsh all Field. He is making lots of money now. " 
finished the Magnificent had passed Hastin�s, having village, including not only a h otel. but houses and Lyman J. Gage : " I did not come here to talk about 
skirted the coast from the Nore, passing close to Rame- stores, where people interested in  agriculture. who money making. It occurs to me that men who want 
gate. Margate, Wahnpr, and Dover. The great test come properly introduced, may rent rooms or houses to make money will know how and where to proceed. "  
having concl uded, Lord C harles Beresford, who was for themselves and their fami l ies, for !luch time as ther Ch arles Fargo : .. What do you ask III !! for ? I've got 
in com mand, and never left the bridge until he may desire to stud y the work going on upon th e estate. no money. Pullman couln tell you, if  he would ."  
dropped an chor agai n at  th e  NOTP, tried the  ship's There can b'l n o  doubt that there wi l l  be  plenty of ap- N.  K .  Fairbank :  " I could not  give you a rule, for 
turning powers with both engines full ahead, the cir- plicants, for nowhere else i n  this country can such op� there i s no such tbing in money making. " 
cle being completed with It diameter of about 340 yard ,. port unities for advanced study of the sort be fou nd . Marvin H ughitt : " Work like the devil. and hold on 
He then stopped dead, and went full speed astern, re o Fortunately for h is countrympn, Mr.  Vanderbilt is  not to what you make. A man must solve his own prob­
versed engines at full speed in opposite direction and only able. but willing. to expend large sums of money l em-nobody can do that for him." 
did his utmost to find a weak spot ; finally this splen- in eXlJeriments which may return.  for the present, Frankl in  MacVeagh : " Well, that is  a poser. I will 
did ship returned to her anchorage under natural nothing but ad vances in scientific knowledge ; and i t  indorse a l l  that  Mr. H ughitt has  said, however." 
draught, making 16 knots easily. is j ust these exppriments which are perha ps, in the E. M. Phel ps : " Go talk w ith those men who 

The Present Status of  Walnut. -As a fancy wood, end, most valuable to the coun try. -Amer. Architect. know-I don't, "  
either for furniture o r  house finishing, says an ex- • • • •  • Which all goes to show, adds Results. that the 
chang!', walnut has yielded most of its prestige to oak, THOSE who hold that no man can avoid his fate may reporter wflnt to the wrong people. He should 
and the bulk of our A merican walnut. wood now goes find !'upport. for t.heir  doeirine in th e experience of ha " e  interviewed the " financia l  experts. " It is 
abroad, the greater portion of i t being taken by Ger- Ch arles J. Wel ler, of Elkhart. Ind.  H e  was employed clear that this reporter never did any interview­
many. At least 80 per cent of it is shi pped to Lond on. in grind ing at an emery wh pel . but, regarding the po- ing for an advertising journal. 
Li verpool, and Ham burg. There is no reason why it sition as dangerous, handed iu his resignation. F i ve What does a millionaire know about making money, 
should have fallen into d isfavor. but the fact remains min utes before the time for ending his  last day at the  or a successful ad vertiser know about advertising ? 
that it is unfashionable in this country and it must go. work the wh ed burst and killed him. -Philadelphia The men who have really done anything never 
The foreign shipments run along bet ween three and a Ledger. want to tell how they did it. 

© 1895 SCIENTIFIC AMERICAN, INC.



BATTLESHIPS NOS. 5 AND 8. 

On November 30, bids were opened at the Navy De­
partment for the construction of two new battleships 
authorized by act of the last Congress, and prospect­
ively, at least, our line of battle is thus augmented to 
six first-class ships of th is type and of American de­
sign-the Texas. a second-class battleship, being from 
English plans. 

In the Kearsarge, a namesake of the historic craft, 
and her sister ship, No. 6, as yet unnamed. we have 
the highest examples of their type. Their general di­
mensions and principal features are ; Length on load 
water line, 368 feet ; beam, extreme, 72 feet 2'5 inche� ; 
freeboa.rd forward, 14 feet 3 '0 inches ; freeboard aft, 
12 feet 3 '0 inches ; normal displacement, 11, 500 tons ; 
corresponding draught. 23 feet 6'0 inches ; ind icated 
horse power. estimated, 10,000 ; corresponding speed, 
16 knots ; coal supply on normal displacement, 410 
tons ; coal supply at 25 foot draught, 1, 210 tons. Bat­

teries ; Main, four 13 inch breech loading rifles, four 8 
inch breech loading rifles ; secondary, fourteen 5 inch 

rapid fire breec h  load in g rifles ; auxiliary, twenty 6 
pounder rapid firers. six 1 pou nder rapid firers, four 
machine guns. The torped o tubes, of which there are 
five. will be disposed one in the stem and two on each 
broadside amidships. and all will be of the above 
water type ; the bow tube firing directly ahead and 
the broad� ide tubes di scharl!'ing th rongh an arc of 
fifty degrees toward the end of the ship nearest them. 

The character of O llr coast and the generally shal­
low waters about manv of our wealt hiest seaports 
made a comparatively light draught an indispensable 
prerequisi te in these new ships ; in fact, the secretary 
insisted tlJat they sh ould draw less water than a n y  
ot her first-class battleship either here o r  abroad. The 
largef't o f  European ships of  this sort usually draw 
about 28  feet when fully laden. and our own Iowa and 
Indiana class draw something over 24 feet under nor­
mal conditions. The Kearsarge and No. 6. however. 
with all weights on board read y for sea and with 410 
tons of coal in their b unlters, will draw but 23� feet of 
water, and with 1. 210 ton s of coal dumped loosely into 
their b unkers. without packing or further handling, 
will have an even keel draught of 25 feet. 

J ( itutifi( �lUtri(au. [DECEMBER 14, 18<}5. 
The general practice abroad of recent years. regard- the distribution of others of similar caliber on the 

ing the size of big guns, has been to restrict their berth deck forward and aft, give pwmise of very effect­
heaviest armaments to calibers not exceeding 12 ive service against torpedo boat attack, while the 1 
inches, apportioning the weight thus saved among pounders and Gat,lings in the tops will s weep the 
more rapid fire guns or a wider or heavier distribution decks and other exposed positions of an enemy. 
of armor protection. This matter was pretty thor- Offensively, the ships are extremely formidable, and 
oughly discussed anent the new ships, the Chief of defensively are exceptional in the thickness and dis­
Ordnance holding that the 13 inch gun would make tribution of armor protection about the guns and 
our ships many degrees superior to our European vital parts. 
neighbors, in fact. preponderousl y so; and , housed in ' From the after barbette forward to the stem the 
two double-decked turrets, the four 13 inch and four water line region will be protecte d by a belt of a.rmor 
S inc h rifles would be more effective and better pro- 7Yz feet wide. 4 feet of it being below water at norillal 
tected than could be the other guns in separate tu r- d raught. From the after barbette to the forward bar­
rets of independent action, and this scheme was bette this belt will have a maxi mum thickness of 16Yz 
adopted. inches. tapering to 9Yz inches at the edge below water, 

The double-decked turret is essentially novel. Rest- and frolll the forward barbette to the stem this armor 
ing upon the protective deck. 3 feet 6 inches above the will gradually diminish to 4 inches. At each end of 
water line, the barbettes of 15 inch steel rise up to a the thickest part of this belt there will  be an ath wart­
height of three feet above the main deck, and within ship bulkhead, 10 inches thick forward and 12 inches 
the protection of these heavy walls the turning. load- thick aft, to oppose an enemy's raki ng fire. On top of 
ing and other vital mechanisllls of the guns and turrets the four walls thus forllled will rest a fiat steel pro-

OUR NEW BATTLESHIPS NOS. 0 AND 6. 

are worked in com parati ve security. The turrets for 
the 13 inch guns will be as thick as their supporting 
barbettes, except where augmented two inches about 

the ports through which the guns peer out. The tur­
rets for the 8 inch guns. rigidly fixed to the more pon­
derous one below and incapable of independent lateral 
movement, are 9 inches thick generally, except for 

a similar thickening of 2 inches about the face. The 
primary� features of advantage possessed by this un­
com mon type of turret are the concentration of mo­
ti ve mechanisms and the u uusual protection given the 
ammunition hoists for the 8 inch guns above. 

The guns in the turrets fire each through an arc of 
270°, and in that h ave a pretty effectual sweep. In the 
hroadside hatteries of 5 inch rapid fire guns, seven on 
each side. firing through an arc of 900. these vessels are 
unique. and may be said to bear directly the impress 
of lessons learned in the late Chino-Japanese conflicts. 
the 2 inch steel splinter bulkh ead between each gun 
station and the side protection of 6 inches of solid 
steel armor being features of unusual safeguard for 
the rapid fire guns of any ships of this description. 
The battery above, of 6 pounder rapid flre guns, and 

tective deck 2:!i inches thick, completely roofing o\'er 
and compassing the spaces occupied by the " vitals, " 
as the engines, boilers, and magazines a re called . 
Forward and aft of the boiler. engine and magazine 
spaces. this protect ive deck will slant to below the 
water line at the extremities, backing up the ram bow, 
and1will be increased to 3 and 5 inches on the sloping 
sides of these parts of this armor deck. 

A com plete belt of corn pith cell ulose will be 
worked fro n stem to stern, augmenting the protection 
of many feet of coal, and the 6 inches of armor extend­
ing from the top of the water-line belt up to the main 
deck and running in a fore and aft direction from bar­
bette to barbette. A double bottom, reach ing frOID 
the keel up to the lower edge of the armor belt. 4 feet 
below the water l ine, wil l  protect the vessel from in­
j ury in grounding and minor damage frolll torpedoes. 

Within this heavy steel box of Harveyized material. 
below the water and beneath many feet of coal. are 
the two set!' of triple-expansion engines, one on each 
shaft, having cylinders of 33% inch, 51 inch and 78 
inch diameters, and a common stroke of 48 inches. 
which will drive the twin screws. while the five boil-
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ers-three double ended and t wo single ended-ha.ving 
a total grate surface of 685 square feet and a heating 
surface of half an acre -in four separate watertight 
com partments, will supply, at a working pressure 180 
pounds. the steam needful to revolve the 16 foot pro­
pel lers 120 t i mes a min ute when making the maxim um 
contract speed of 16 knots an hour. Large fans will  
i nduce the need ful forced draught, and pumps of thou­
sands of gallons m inute capac i ty  wi ll  ind uce a circula­
tion of water, feed the boilers, and clear the bilges. 

Just under the pilot h ouse them will be a conning 
towel' ten i nches thick,  connected by a complex system 
of call bells, speaking t ubes, mechanical telegraphs, 
and electrical telltales with every i m portant center i n  
t h e  ship, bringing t h e  captai n, in  action, i n  immediate 
touch with every department essential to complete 
control and knowledge of his ship's con d ition. 

The least possi ble amount of wood will be used, 
l ight metal work being the general �ubsti tute, and 
where wood material is used and needful, i t  wil l  be 
su bjected to an electrical fireproofing process of 
established efficacy. Cork sheeting will cover the  
m etal bulkheads in  the �ta teroom s  and living spaces, 
to red uce the possi bility of unhealth ful condensation. 
The ships will be lighted by electricity, ventilated by 
natural and fan-induced ventilation, and pumped and 
drained in the most approved manner by steam and 
hand appliances ; and every consideration h as been 
studied to make the 
vessels comfortable and 
healthful nabitations 
for their flagship com-
plements of 520 per-
som •. 

Compared with the 
old time craft, th is com­
plement seems inade­
quate ; but hundreds of 
mechanical devices and 
numerous auxiliary en­
gin es have lessened the 
tax upon t h e  muscular 
energies of t h e  cre w, 
and narrowed their du­
ties to the s imple  direc­
tion of those conveni­
ences which have made 
manifold the output of 
every man's efforts and 
given the vessels possi ·  
b i l i ties 'a  n d facilities 
undreamed of twenty 
years ago. 

WI t h  1 .210 tons of 
coal on board, at a cruis· 
ing speed of 10 knot�, 
the vessels will be able 
to cover 6, 000 knots, and 
at a speed of 13 knots 
will be able to cross the 
Atlantic and then have 
coal enough left to trav­
el a thousand knots far· 
ther. There wil l  be no 
s p e e  d premiums. A 
penalty, however, of 
$100, 000 a knot is im­
posed for failure to 
reach the c o n  t l' a c t  
speed of 16 knots . 'I'he 
cost of th ese vessels, ex­
clusive of armor and 
armament, i s  l i m ited to 
$4, 000, 000 each, and the time of constrnction speci fied 
as three years from the time of signing of con t ract. 

• 1 • • • 
Trial of a Ne", Torpedo. 

The new Howell torpedo, comUlonly called the " Baby 
Howell," was tried official ly December 4, at Newport, 
R. I. , before Commodore Sam pson, Ch ief of the Bureau 
of Ordnance, and Lieuts. Roy C. Smith and Brown, of 
the Torpedo Board of the navy. Th ree shots were 
fired from the testing station of the Hotchkiss Gun 
Com pany in the Seaconnet River. For a ran ge of 600 
yards, abont all the govern ment cares for, an average 
of between 27 and 28 knots was made, the torpedo 
being submerged 4Yz feet. It appeared to hold this  
depth throughout its entire run of about 1. 100 yards. 

Each time the torpedo came to the sUl'face at about 
the same spot, and the time of the several rUllS d id 
not vary 3Yz seconds. This regularity was as pleasing 
to the officials as was the speed attained. The projec­
tile, in more favorable weather, has mad e more than 
29 knots, and the company say that they will show 32 
for 600 yards, with their regular powder charge of 200 
pound s. 

• 1 .  I • 

ALL the copper tubes in the English torpedo boat 
destroyers of the reserve fleet at Portsmouth are to 
he taken out and galvanized steel tubes substituted. 
The copper fittings have broken d own in a num ber 
of the boats that have been tested. 

J citutifit �mtritJu. 377 
THE DE LA VERGNE MOTOR DRAG. solid rubber tires of the Rubber Tire Wheel Com-

We have given illustrations of several of the h orse- pany. 
less vehicles which took part in the Times-Herald mo- In the improved machine the lamps will be lighted 
tocycle race on November 28, and we no w present an by electricity, which is generated by the motor. James 
engraving of the De la Vergne Refrigerating Ma- F. Bate, the umpire on the De la Vergne Refrigerating 
chine Com pany's motor drag, one of w hich also took Machine Company's gasolin e motor wagon on the d ay 
part in the race. T h e  De la Vergne machine won of the race, made the following report : 
the  fifth prize in the Paris·,Bordeaux race of last June, " Hal f a gallon of gasoline was used in the trip of the 
so that it would undoubtedly h ave lIlade an excellent De la Vergne wagon from the starting point to the 
showing in the Thanksgiving Day contest, i f  the rub· testi ng room, at 1557 Waba�h Avenue. The start was 
ber tires h ad not slipped, so that the race was aban- made at 8 :56 o'clock, but the wagon had not gone far 
d oned at Sixteenth Street, C hicago. The horseless car- before the w heels began to stick in the snow. The 
riages of the De Lt, Vergne Com pan y are of two kinds, stretch from t.he starting point to Fifty-fifth Street and 
the h unting traps which are built to accommodate foul' I Michigan Bou levard was especially rough, and several 
people and the d rags which accom modate six people. times the Benz motor was unable to drive the wheels 
These ca lTiages are not on the market at present. forward. The rubber t ires slipped in the snow, and 

T h e  d rag which we illustrate weighs about 1 , 800 before Cottage Grove' Aven ue was reached Frederick 
pound s  and h <t8 three seats. The frame is of iron. C. Haas, who was operating the machine, decided not 
Around th is t h e  carriage maker has constructed the to attempt the race. Then the wagon was pushed 
veh icle. In the drags two gasoline motors, of four over the bad stretch of sno w-laden road. When the 
h orse power each, are used, each motor bei ng dis ·  motocycle reached Michigan Avenue, it went along 
ti nct. The engines weigh about 375 pounds each. smoothly, but not at a great rate of speed. At six­
The two cylinders are balanced so that the vibrat ion teenth Srreet Mr. Haas turned the vehicle from the 
is , notice<tble only when standing still. The tank for course and stored it at the testing room. The run was 
gasoline is u nder the front seat, and the carbureter, made in one hour and a baJ.f. " 
which is used to prepare the gas, is in the extreme rear 'l'he De la Vergne Com pany, of New York City, in 
of the vehide. The  gasol ine tank holds enough for a addition to makiug thei l' large refrigerating plant.s, 
three days' run. The motor is a modification of the are now also making the H rn�by-Akroyd oi l engine. 

THE DE LA VERGNE MOTOR DRAG. 

well known Benz motor. The explosion is produced 
by a spark. t h e  battery heing also in the front of the  
vehicle. The cyli nders are cooled by means of water 
jackets connected with a tank h aving 9, capacity of 250 
pounds of water, w hich is sufficient fOI' a run of !<ix 
hours. 

The noise of the exhaust is stifled by a m uffler, 
in which is also placed a condenser, which condenses 
the unburned gas and prod ucts of combustion which 
are expelled at the bottom of the veh icle, th us prevent­
ing disagreeable odors. The power from the motors is  
transmitted to the driving wheels t h rough the medium 
of belts and chains and sprocket wheels. The power 
is tran smitted to the rear wheels by means of chains 
and �procket wheels. Part of the spokes are eecured 
directly to the large sprocket wheels, thus giving great 
strength. In the smaller veh icle the motocycle is 
stopped and started by sh ifting of the  belts, which ru n 
to a countersh aft. In the larger motocycles a friction 
clutch is used, which also controls the speed. The 
motor can be stopped, if necessary, by simply turn­
ing a lever, and the wagon can be rev;ersed without 
stoppi ng the engi ne. The limit of speed is said to be 
from 3 to 25 miles an hou r. A powerful brake of the 
ordinary kind is provided. The steeri ng wheels are 
pivoted at the hub, the ordmary fifth wheel is also 
used ; the steering rod runs up to the seat. Equalizing 
springs ser\"e to hold the steering connections in place 
and keep the lever steady. The wheels are respectively 
36 and 48 inches in diameter and are fitted with 

They regard their mo­
tor carriages as experi-

" mental at present. 
• • •  

Destruc t i o n  of' Forests 
i n  (Jalif'ornla. 

In the University of 
Ca l ifornia Magazine Mr. 
Oharles H. Shinn, i n  
writi n g  o f  t h e  lavish 
way in which the best 
parts of the California 
fore�ts h a v e b e e  n 
cleared away, s t a t  e s 
that in the Comstock 
mine!' a I o n  e enough 
tim ber has been used 
to build all the houses 
needed for a city of 
50, 000 inbabitants. He 
h as seen the bottom of 
a canon crowded for 
miles wit h the trunks of 
pines from each one of 
w h i e h a few flume 
blocks or a log of butt 
t imber had been cut, 
whi le  the rest was left 
to decay. Not to m en­
tion t h e  thousands  of 
acres of the most mag­
nificent coniferous tim­
ber known to man de­
stroyed by fires which 
have hurned out t h e  
soil itsel f into great pit�, 
it is  stated that th e 
waste of timber in the  
red wood districts h as 
been even more appall­
ing than it h as been in  
th e  Sierras. More than 
once the  world's record 
for the n umber of feet 
cut in a day has been 

broken by som e  one of the sawmills of the coast red­
woods. So Hluch lumber is still produced by ri val mill 
men that it has not paid for cutting, and some of the 
large California firms of lumbermen have become 
bankrupt. Enormous trees that represent from 800 to 
1, 000 years of symmetrical growth have been sawed 
up with no profit, or with actual loss, when, if they 
h ad been left to stand a fe w decades longer, the profit 
might have been a thousand dol lars an acre. 

A t the time of the American oC'cupation of California 
the forests covered, perha p�, 50,000 square miles. Half 
of thi� h as been cut over or is inaccessible or consists 
of species of less value than those wh ich have hereto­
fore been cut. It is often asserted that California still 
has twenty millions of magnificent forest land, but the 
truth is that there is left h ardly fifteen million acres, 
and much of this has been cut away. 

• f '  I .  
Gelatin-Its Sali ne Digestion. 

Gelatin is transformable into a kindred substance, 
gelatose or protogelatose. characterized by want of the 
property of forming a jelly and of being precipitated 
by a standard solution of Eoodium C'hloride. In cul­
tures of liquefactive microbia it is observed in the 
first moments that the gelatin is changed into gela­
tose. Gelatin loses the property of jellifying i f  left in 
contact with an alk aline chloride or iodIde. With the 
fluorides, the transformation il;! only partial. The 
change may be named saline digestion.-A. Dastre and 
N. Floresco. 
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IIANUFACTURE OF HAT BLOCKS. 

A grea.t number of the hats that are manufactured, 
such as golf, derby, yachting, silk hats, etc. , are 
shaped over wooden blocks made from t h e  w h itewood 
t ree. The trees grow principally in the Southern and 
Western States, and are straight grained, porous. and 
free of knots. The stock, which costs about $60 per 

th ousa nd feet, comes to the manufactur-

to hold the block during the next operation. The 
peg at one end is square, and is fastened securely in a 
wooden vise. The operator then places the block on 
the circular end of the peg and goes over the entire 
surface with a n u m ber of s pokeshaves, trimming off 
the roughness. The block is then sand papered by 
placing it on the end of a rircular wooden peg, simi-

Gas Ene-tDell. 
In Germany the first application of gas motors to 

raisi ng water was made at Duren, near Aach en, in 
1884 : and i n  the same year a steam engine was replac­
ed by a gas motor for the same purpose at Quedlin­
burg. In 1886 Rattwill and Coblenz,  in 1887 Furth 
and Peine, and in 1888 Karlsruhe and Munster follo w-

(]: : , . 
: : , 

ed suit ; and th ese in�tallations are still 
working with excellent resu lts. Accord­
ing to a recent report of the Quedlin burg 
Gas and Water Com pany, the �avi n g  in 
the cost of pumping with gas engines, as 
compared with steam, takin g the last 
year in w h ic h  steam was used and the 
second with gas, was 42 per cent. While 
th e gas motor occupies leI'S space than 
the steam engine with its boiler and 
chimney, it has the advantage as regards 
attendance, for one man can look a fter 
several gas engines, while a steam engine 
plant of any i mportance requires an en­
gineman and stoker, and often an addi­
tional hand to keep up the coal supply. 

er in log-s, measuring about 12 to 16 feet 
in len g th and from 7 to 8 inches in width 
and thickness. The material before being 
worked requires from six to twelve 
month s' drying. the logs being cut u p  
i nto sh ort lengths and piled one o n  an­
other in a room for that purpose and 
dried with steam heat. The blocks over 
which the yacht and golf bats are formed 
are made up into five parts, the pieces of 
wood being first sawed into the proper 
size, then planed, grooved, and gl ued. 
Two of th e side pieces of these blocks are 
grooved out in the center, the groovtl 
being about one· half of an inch in depth, 
about one inch in width, and about six 
inches in length. Glued to two of the 
sides of the center parts of the bloeks 

A FI VE PA R T  BL O C /(  H "I T li N D ""f U FF B L O C I( S . Another ad vantage of the gas motor is 

are two tongues or strips of wood, wh ich are made 
so as to fit perfectly when the blocks are put 
together in the grooves of the side pieces. A fter the 
pieces have been grooved and tongued a strip of paper, 
the widt.h and lengt.h of eacb block, is g-lued bet ween 
them, w hich holds the pieces toget.hel·, so thl1t after it  
has been o valI'd and fin ished it can be easily broken 
apart. The grooving is performed by the operator 
pnshing- the blocks, which are fastened to a sliding 
table of  the mach i ne, over a re volvi ng knife traveling 
at t h e  rate of about 3, 500 revol utions per m i n ute. 

The corners of each block are firet sawed off before 
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the fact th at it can at any time be put to 
work iUlIlfediately, so that considerable 

lar in shape to the other, which is connected to the water pressure may be m ade available in a few min · 
end of th e shaft of the machine. The machi ne, when u tes, which is very i m port an t i n  case of fire, w h ile t h e  
i n  motion, travels a t  the rate o f  about 3,500 revolutions dimensions o f  reservoi rs m a y  b e  red uced if  the motors 

per minute, the operator holdi ng a fine sheet of sand- be kept constantl y r n n n i n g-. 

paper on the revolving block, which smooths off the • ' . ' • 
su rface in about ' one minute. For derby and silk By B all frOID New Y o rk to San Fra nchco . 

hats the bottoms of the b locks h ave to be curved. I The exact cl istaIlce and time between New York and 
This is performed by fastening the blocks in a mov- San Francisco are not very easy to remember, es­

able frame w h ich the operator pushes over two revolv- peciall y for persons l ike railroad men, who h aven't 
ing 10 inch k n i ves, connected length wise to the shaft the time, and editors, who haven't the money, to mak<' 
of t h e  IIlaeh ine. The frame, contain ing the blocl{ , the tri p very often ; and it i s. therefore, worth noting 
rests on two curved iron run ners ; over these the at- that since the establishment of the last fast train by 
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S A  N D P "! P E R I N G  

bei n g- ovaled. 'I'he blork and pattern are both secnre- tendant push es the frame. The kni ves which come in the Union Pacific the time is almost exactly 100 hours. 
ly ironed to a re\-olving sh aft which is connected to a contact with the bottom of the block cut out the This is the apparent time. By Eastern time the train 
m ovable frame attac hed to the machine. The back proper curve as the frame passes over th e runners. arri ves at San Francisco at 11 :45 P. M. , making the 
and forward movement of the frame is caused by the The knives travel at the rate of about 4, 000 revolutions actual tim e  consumed on the roa d 103 !4 hours, the ap­
revol ving oval-sbaped pattern bearing against a re- per minute, the cu rving operation taking about one- parent time bei n g  100 hours 15 m i n u te!'. The distance 
vol ving- wheel. The block to be ovaled . which travels half minute. In cutting out hand hol ps the block is i s  3, 332 m iles (New York Cen tral, New York to B u ffalo, 
at t h e  same rate of speed as tbe pattern, comes in con- fastened in a lath e, the operator, by means of gouges, 440 :  Michigan Oentral, Buffalo to Chicago, 535 ; 
tact w i th another wheel, connected to which are four �coring out th e holes as the block revol vps. The hole C h i C'ag'o' & North westprn, C h icago to Counci l Bl uffs, 
h ook-shaped knives about 1 ).4 inches in width. The is scored abont from 4 to 6 inches in d iametpr. accord- 1 490 : Union P'trific. Coun cil Bluffs to Ogden, 1,034 ; 
k n ives are bolted to the wheel at an equal distance ing to the size of the block, and about 2 inch es in I Southern Pacifil', Ogden to San Francisco, 833). The 

apart and travel at the rate of about 4, 000 revol utions I d epth, a sol id portion for the h an d  to gra�p being left I con necti n g train east of C h i cago is the North Shore 
per minute. The knives make an u pward cut, moving in the center about from 2 to 3 inches in diameter. Li m ited, leaving New York at 4:30 P. M., and arriving 

SH"'f V/N G B L O C K S . 

dnd cutting alon g the b lo('k unti l  finished, the opera­
ti on taking about three m i n utes. The pattern and 
block travel at the rate of about 200 revolutions per 
minnte. 

After the ova1ing operation has been performed, an 
inch hole is bored into the center of the block, about 
two inches in depth, so tbat a peg can be placed in it 

O V "1 L I IV G  Nt "!  C I'(l N E  

The blocks, when finished, are gi ven a coating of raw 
linseed oil and paramne. The fini!lhed blocks range 
in height from about 4 to 10 inches, their diameters 
being from 4;!4: X 5% inches to abont 6% X 7� i nches. 
About 60 blocks daily CRn be tUl'ned out with the la­
bor of about 5 men. The sketches were taken from 
the plant of Henry A. Ashwell, New York. 

TRI "'f  M I N  G ,B L O C K S  

in  Ch icago at 4 :30 P. M. the next day. The rate Of 
speed, through, is 33 '27 miles an bonr, w hich includes 
the 1� hours' delay in Chicago. The rate of speed 
from C hicago is 30 '7 miles an h onr.-Railroad Gazette. 

" I  • . •  
MILK is now successfully sterilized by subjecting it 

to an alternating electric current. 
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THE BLACKSMITH AND HIS FORGE. 

Th ere is now on exhibition in this city a remarkable 
painting, " Th e  Blacksmith" (Le Forgeron), by the 
late Hu bert E. Delorme, w h o  died in Paris in 1894. 
Mr. Delorme was born at Givors, in the Rhone district, 
France, i n  1842. From early life he had the artistic 
impulse. He went to Paris while still a young 
man, and through his innate industry and skill soon 
made himself a place in the world of art. He exhi b­
ited at both salons. H i s  w orks are remarkably realis­
tic. ., The Blacksm ith , " the painting wh ich we repro­
d uce in hal f  tone, is the most notable of h i� works. It 
embodies two featu res, involving very d elicate hand·  
l ing and a fine appreCiation of  th e different qualities 
of light. The st urdy smith 8tands cazing at the Iron 
in the fire, which is neari ng the proper heat. The 
ruddy glow of the forced fire is seen and the radiated 
b eat is felt by the s pectator ail it  is  real izl'd that bot h  
t h e  heat a n d  t h e  light are received in full force on the 
face, neck, an d  arms of the blacksmith, who patiently 
waits, tongs in h and, for the iron to heat. The sparks 
ann the color of the fire show that the fuel used is 
ch arcoal. Smoke circles around the forge, and dust, 
cobwebs, cinders, scraps, and tools are in their natural 
places. 

An open door and a dusty window on the left let i n  
b ursts o f  s u n light, w h i le another windo w-not seen-

graph taken with an ordinary plate, and without a yel­
low screen, shows the fire dark, and the firelight is 
shown as a shadow rath er than illumination ; but with 
orth ochromatic plates and the yellow light sifting 
screen everything was perfectly rendered excepting a 
slightly exaggerated illumination on the sunlit  POI' 
tions and the s urfaces ill u minated by diffused day­
light alone. T h is sl ight defect was corrected by flow· 
ing on the back of the negative a thin coat of orange 
lacq uer and, after it became dry, removing with alcohol 
portions opposite the places lit by daylight, th u s  
screen in g  the main part of the negati ve while t h e  sun­
lit portions were allowed an increased exposure. 

M uch difficulty was experienced in securi ng an angle 
of illum ination which would prevent the reflection of 
light from the ridges of the brnsh marks. This was 
especiall y true in the case of artificial illum inat ion, i n  
which also u n i formity of illumination proved a prob­
lem. To avoid the first difficulty, t h e  light was al­
lowed to stri k e  the can vas at a low angle, so as to cause 
the stray light to be reflected away from the field of 
t h e len!;!, so as not to affect the plate. Uni formity of 
illumi nation was secured by burning t h e  magnesi um 
torch on either side of the camera as near the can vas 
as possible witbout bringing it into the field of 
view. 

The best results, however, were secured by daylight. 

THE BLACKSMITH AND HIS FORGE. 

admits diffused daylight. Here, then, are three k i nds A n  exposure of thirty minutes was required to bring 

of light flooding the shop and i l luminating the figure, out all the d etail. This necessitated th e use of a 

but still th e l ight is all in perfect harmony. The dif- restrainer in developing. 

ferent lights d o  not n ullify each other, as one might • I .  I • 
su ppose they would, but rather enhance the effect so G old a n d  <ij. ncr. 

as to bring out the figure of the blacksmi t h with wou- The Director of the Min has sllbmitted his report 

de rful relief against the remote depth s of th e shop. to the Secretary of the Treasury, covering the opera­

T h e  flesh and m uscles of the man h ave a texture be· tions of t.he miuts and assay offices of the United 

longing to a blacksmith. It req uires no effort to feel States d uring the last fiscal year. 

that t h ere is l i fe in the picture. None of the details The val ue of gold and . silver esti mated to h ave been 

are slighted ; the an dl and the hammer h ave an ap· used in the industrial arts during the calendar year 

pearan ce which comes from continual use. The scale 1894 was approxiIpately $21, 541,652, of which $10, 658,604 

and cind �rs upon and around the anvil block show was gold and $10, 883 048 was silver. 

that the day's work is alread y partly done, and yet The estim ated m etall i c  stock in the United S t ates 

nothing in the picture has the appearance of having on July 1, 1 895, was : Gold, $636, 229, 825 ; si l ver, $625, ­

been overwrought. 853, 949, a total of $1, 262,083, 774. The estimated pro-

Our engraving is a very successful reprod uction i n duct of gold and si lver in the United States during the 

half tone of a most difficult su bject, and i8 as faith ful cahmdar year 1894 was : Gold , 1,910, 813 fine ounces, 

as anything in black and white can be. Orthochro · of the val ue of $39, 500, 000; silver, 49, 500. 000 fine ounces, 

matic plates were used and a yellow screen was inter- of the commercial val ue of $31,422, 000 and of the coin­

posed i n  the light beam between the lens anrl plate. ing- value of $64,000, 000. 

The lens employed was a fine Zeis anastig-mat, and im- The estimated prod u ction of th e world for the cal­

pressions were marle b oth by daylight and artificial endar year was : Gold,  8, 737. 888 fine ounces, of the 

light. value of $180. 626. 1 00 ; sil ver. 1 67. 732. 565 fine ounces, of 

The difficulties in the way of securing correct color the coinin g- value of $216, 892, 200, of the commercial 

values w i l l  be appreci ated when it is known that the value of $106, 522, 900. 

light. of t he forge fire is orange, with a tendency to reo , M I'. Preston gi ves an estimate of the approximate 

wb ile the daylig-h t illumi n ation h as t h e  true bluish stock of money i n  th" pri ncipal countries of the world. 

cast characteristic of strong actinic light. A photo- 1 He places the gold stock at $4,086, 800, 000; the stock of 

full legal tender silver at $3, 439, 800,000, stock of limited 
tender silver at $631, 200, 000. making a total silver 
stock in the world of $4,070,500, 000 ; the uncovered 
notes are placed at $2,469, 500, 000. 

. . . , .  
An IlDportant Patent Dect.lon. 

By a decision filed Dec. 2, in the United States Cir­
cuit Court of Appeals, third circuit. a previous decision 
of the New Jersey Circuit Conrt was reversed, and 
patents 291, 784 and 291, 785 of Augustus Sch ultz, of 
Brooklyn , N. Y., were sustained. These patents are 
for a m ethod of tannage of ligh t  leather!', Rtylt'd the 
chrome tannage, which has become of great i ru port­
ance in the leather trade within the past five years. 
In glazed kid for ladies' shoes, which formerly consti­
tuted a considerable item in our imports, th e home pro­
duction of chrome tannage almost entirely supersedes 
goods made in the old way, the im ports now being 
very small, and our kid fin ishers having alread y ob­
tained considerable export trade. In the production 
of colored calf and morocco leather this process h as 
also llIet with success, the chrome tanned leathers be­
ing of greater toughness and afford in g  better resist­
a nce to moisture, and'  thus having increased wearing 
capacity. 

Nearl y one thousand printed pages of testim ony 
were taken on both sides of t h e  case, and i t was argued 

before the Circuit Court at Trenton , N. J. , in the 
spring of 1894. Tee princi pal defense raised in the 
suit  was the alleged insufficiency of Mr. Sch ultz's speci­
ficatior.s, and certai n prior patents and publ ica tiom, 
wh ich were said to describ e the same in vention. After 
h oldin g  the case under consideration for nearly a year, 
Judge Green handed down a oecision in favor of the 
defendant, holoing t.hat the Sch ultz patents were an­
ticipated, and th erefore in valid. An appeal to the 
Circuit Court of A p peals wa!' at once taken, and the 
appeal was argued before Judges Aeh eson, Dallas, and 
B utler, in Philadelphia, last September. The points dis­
cussed in the appeal were � i ll l i lar to those in the Circuit 
Court. On the 2d inst . .  the Circuit Court of Appeals 
handed down its decision, which was wri tten by J udge 
Dallas for the cou rt., reversing J udge Green's deci sion 
and deciding in favor of the patents, both as to the 
alleged insufficien cy of s]Jecification s  and as to antici­
pation by prior pub lished processes. The claim that 
th e decision is unappealable and irreversible is based 
on the statut.e which in vests in the Circuit  Oourt of 
Appeals th e filial j urisd iction in patent cases. 

Thousands of dollars h ave, a ccord ing to the Shoe 

and Leather Reporter, been spent in this litigation. 

Expert testi mony h as been g i ven by such conspicuous 

scientists as Dr. C. F. Chandler, of Columbia College, 

New York ; Prof. Sam uel P. Sadtler, of the University 
of Pennsylvania ; A rthur D .  Little, chemist, Boston ; 

Dr. Henry Morton, of Stevens Institute, Hoboken. 
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Bleach i n g  Cotton P i e c e  Good • •  

Cotton piece good s are bleached in different ways, 
according to the use to which they are to be put. The 
operation i s  generally performed in such a way that 
the si nged and washed piece is first passed through a 
lime bath of 5 1 1>. of l ime to 100 lb. of goods. The 

material is next washed, acidul ated with hydrochloric 

acid, % to 1 � o  B.,  t h en boiled -4 lb. soda, 2 1b. resin, 

and l Ib. caustic  soda being used per 100 lb. of goods; 
washed again. an d  treated i n  a chloride of l ime hath 
of 1� to 2 l b. chlorid e of lime per 100 lb. of m aterial ; 
acidulated with hydrochloric aeid, 1�o B. ; again 

wash ed, and then dried. Attempts have often been 
made to com bine the processes of chlori ng and acidu­
lating, but without satisfactory results, the pieces so 
bleached havi ng a yellow tinge after washing. In 

many bleaching estahlishments the l im i n g  process an d 

the boiling are u nited, the cotton pieces being boiled 

ill a lime and soda sol ution. 

washing machine. For 100 lb. cloth, the chlorine 
liquid is prepared from 1�" to a lb. ehloride of lime, 
rubbed in water, in a perforated drum, in to a fine 
milk. then strain ed, and the cleared liquid is used for 
bleaching. Tht' ch loride of lime bath is started with 

COld . water, the prt'pared cloth being immersed in it 

frO'.ll 6 to 8 hourI', after which it is taken out and acid­

ulated in a cold bath with h ydrochloric acid of lO B. ; 
tti.' ..t washed and dried. 

ever, that by the use of the Siemens apparatus, it is  
possible to generate 20 gram mes ozone per horse power 
per hour. This is a very small quantity, but when 
one considers what an immense effect can be produced 
by i t, one is  almost forced to conclude that, in the 
near future, t h e  bleaching of cotton cloth with ozone 
will be attempted in the ootton goods industry.-Far­
ber Zeitung. 

. .. . . . 
T h e  addition of a little petroleum naphtha to the 

boi l i n g-out bath has been recommended, in order to 
iu.:rease the cleansing effect, which process has proved 
quite efficient ; in th i s  case, however, the boil ing 

water m ust not contain lime, but only caust.i c  soda, 
resin, and soda. If this mode of cleansing is adopted, 
the cotton cloth is  first treated ill the l i me bath, then 
acidulated and washed, and afterward entered into the 
boiling-out bath. 

The Maxlmom Depth of the Ocean. 

A sounding h as recently been taken in the Pacific 
Ocean, nea!" t h e  coast of Japan, wh ich sh owed a depth 
of 29. 400 f'let, or approximately 5�� miles. This is  a 
l ittle more than the height of the loftiest mountain, 
Mount Everest. w hich is situated in the H i malaya 
range, to the north of India. 

In large clot h printing houses the cotton pieces 
are singed first.. then w ashed, li med, acidulated, 
washed again, and afterward boiled out twice with 
soda, caustic soda, and resin. The quantity of in­
gredients to be used for the boil ing operation de­
pends on whether the cloth is to be treated in the 
open or closed vat, under pressure, and, if the latter, 
the quantity of caustic soda is decreased. After boil­

ing" from 6 to 12 hourK, the pieces are washed in the 
washing mach ine, then entered into the ch loride of 
l i me bath, next taken out and entered direct into 
t h e  acid bath, in which they remain for a short 
ti lDe; after which they are washed again and dried. 
All these operations are performed by the contin u­
ous process-th at is to say, the piect's are stitch ed 

together at the ends and are passed in rope form 
through the d ifferent baths in successi(�n . To re­

move any remaining chlorine. the washed pieces are 

passed through a cold solution of bisulphite of soda, 
and a gain washed. In the contin uous process, eare 
must be taken to pass the washed cloth through a 
ve!lsel containing diluted spirits of hartshorn, in order 
to remove every trace of free acid. To bleach 100 
lb. cotton cloth, a l ye consisting of 10 lb. lime and 
10 lb. calcined !;oda is pl'epared, allo wed t.o settle, and 
the clear fluid is  pou red i nto the boiling-out vat. The 
cloth is then entered into the suitably d iluted lye, and 

boiled from 6 to 8 hou rs, after which the liquor is al­

lowed to run off, and the cloth is cooled with cold 

water. Next, t.he good s are thoroug"h l y acidulated 
with hydrochloric aeid. � to 10  B., and washed in the 

It is necessary in bleaching cotton cloth to distin­
guish between the so-called market bleach and the 
printing bleach. The first does not require the addi­
tion of resin soap, although when it is used the white 
obtained is al ways clearer and brighter, but the second 
bleach d oes. It is  well known that print cloth bleached 
without resin soap or not sufficiently boiled out prints 
badly and that a clear white on it is im possible, but 
the co-operation of the dissolvin g resi n  is indispen­
sable for the pri n t  bleach, becau fle, besides the natural 
impurities of the cotton that remain in the cloth,  there 
are those resul ting from the weaving, etc. , which are 
removed by the resin soap. 

How m u ch deeper the Pacific is than this it is im­
possible to tell ;  the wire having broken, presumably 
through its inabil ity to sustai n its own weight. In a 
previous attewpt to rt'ach the floor of the ocean at 
this spot, the wire broke at a depth of 25, 800 feet. It 
has been !'uggested, as one theory of the formation of 
mountain ranges, that they represent the crum pling 
u p, or buckling, of the earth's crust under the severe 
contraction strains t hat were set up as the surface of 
the globe solidified. 

Experi ments for bleaehing cotton cloth with per­
oxide of hydrogen have been quite successful, but it 
has been found that this method is too expensive. It 
has, therefore, not been generally employed, except 
for very tine cotton cloths, the price of which can in­
clude a suitable ch arge for bleaching. 

If this be true, the deep oceau valleys or gorges, such 
as this off the coast of Japan. must be the result of the 
sallie action. Taken in connection with the loftiest 
mountai n, th i s  sounding" gives a difference in dis­
tance from the earth's center of about twelve miles, 
or Th of the earth's radi us. 

• I e  • •  
The The rmoph o lle. 

The electrolytical bleaching methods have lately 
been regarded more favorably ; the Hermite mode, the 
oldest, has had to stand many at tacks, and it is still 
doubted whether it can be used on a large scale. The 
more recent methods by electrolysis are all based upon 
decomposing a sol ution by el ectrolysis and bleach ing 
the cloth with it, but it  is not yet known what would 
be the result i n  actual practict'. as such a pl ant re­
quires the outlay of much capital. The latest bleach 
method -Siemens-i. e. , by the use of ozone. is sti ll 
too much a matter of experiment only to be able to 
express an opinion here, the views regardi ng its prac­
ticabil i ty differing most widely. It is stated, how-

This is an electrical apparatus i n  which Rounds are 
produced by the changes in the circu�t due to varia­
tions of temperatu re. Its use is to measure tem pera­
ture, particularl y the tem perature in a distant or i n ac­
ceseible place ; at the bottom of a pond. for instance. 
For obtai ning deep sea telll peratures it is useful, and 
it may also prove of great service in the ventilation of 
buildings, for by this instru ment the temperature of 
any room i n  a building can be registered on a dial 
placed in the hall .  The scientitic uses of the thermo­
phone are obviou8, ami it will be of great aid to physi­
cists in determ ining the fl uctuatioIls in the tempera­
ture of the soil and the di fference in temperature 
between the water at the su rface and that at the bot­
tom of ponds or lakes. 

RECENTLY PATENTED INVENTIONS. 

Enlrl neeri n:. 

FURNACE.-Milton T. J. Oehs, AlIen-
town, Pa. This is a furnace especially designed to utilize 
sa fuel tan bark, mill refuse. aud similar material. A se­
ries of transverse arches is arranged in step-like order 
above the grate, their adjacent edges overlapping and 
spaced apart to form Jatetal openings for the products of 
combustion to pass between the arches, there being in 
the furnace walls liues whose lower ends open into the 
ashpit below the grate while their npper ends open Into 
the flre box below the arches. 

Ral l ,. a ,  A l, p llance •• 
CAR COUPLI·NG. -Robert T. Dre88ler, 

Buchanan, Mich., ana Velimir Timltch, Hsatings, Neb. 
According to this improvement the conpler has its draw­
head pivotally connected with the draw bar for a 
horizontal oscillatory movement, and t.he draw bar 
is pivotally connected to the car frame and held in 
engagement with adjusting and locking devices whereby 
the bar may be adjusted vertically. The coupling is au­
tomatically effected when the drawheads ·come together, 
the uncoupling being effected from the top or sides of the 
car, and the coupling members being positively held 
from jumping uv when they engage. 

FARE Box. -Le Roy C. God win,  Port!'­
mouth, Va. This is a box adapted to be supported from 
the body of the conductor by a shoulder strap for the re­
ception of fares, I he coiu after baving been placed in the 
box being still visible. There is also a purse or storage 
chamber for the final reception of the coin, provided with 
a suitable locking device. The throat or inlet of the box 
is so made that a coin may be readily passed in, but can­
not afterward be fished out. 

space, and comprising an inclined table with apertures 
arranged in an ellipse to represent the path of the earth, 
a second series of apertures representing the path of the 
moon with respect to the earth, a rod in a central 
aperture carrying a ball representing the sun, while ball­
carryiug rods represent the earth and moon, these rods to 
be at any time Inserted on the proper date In their re­
spective apertures, to show the relative positions of the 
sun, earth, and moon. The invention also comprises 
other valuable features designed to facilitate the work of 
teachers. 

gnitars, etc., and provides an Instrument designed to be 
rich In melodious tones, while It is arranged to prevent 
bending of the neck, and formed to fit ·properly on the 
body to facilitate executing the music. The body of the 
instrument is approximately heart-shaped, and the tail­
piece is located In the recess at the base of the instru­
ment, being thus protected from contact with any sur­
face on which the instrument may be placed. 

FISH POND. - C harles Braaf, New York 
City. Tbis is primarily an apparatus to afford .amuse­
ment, comprising II pond or aquarium inwhich artificial 

I NDEX CUTTER. -Frederick C. Meh - IIsh may be placed and kept constantly moving to repre­
nert, Goshen, Ind. For cutting the index sheets or . sent life, the water being also in motion. The construe­
leaves of books this Inventor has devised an apparatus I tion is such that a single attendant may wait on visitors, 
to be easily operated by an inexperienced person, doing . and a stand is also provided for the display of prizes, 
the work with great precision aud rapidity. The book each fish being numbered and the prizes being for EUC­
whose leaves are to be cut is placed on an adjustable cessful fishers. 
platform, when the leaves are laid on a die and beneath BEDSTEAD . _ A n d  r e w S t r a t  t o n , a presser foot, and, by stepping on a treadle. a cutter 
head is moved down to cut the leaves. Tbe platform may Augusta, Wis. This is an improvemeut in bedsteads 

be automatically fed lengthwise to bring �uccesslve leaves which have legs that fold and provided with casters for 

in position to be cut. easy movement. A supplemental frame is arranged to 
telescope on the bed frame, and prop legs pivoted on one 

C OPYING BOOK. -Edwin Fowler, Kan ·  frame have their ends arranged to englij!;e the ·  other 
sas City, Mo. This is a letter press book having a series frame. there being means to hold the prop legs in ad­
of sheets forming surfaces receptive of copyiug ink for justed position . The bedstead, when not in use, may 
press copying, the sheets bearine: consecutive numbers or be made to take np but little floor space. 
letters in copying iuk, which numbers are transferred to HATH TUB. -Elizabeth G. Smith, New letters copied. By this means copied letters may be con-
veniently designated and found in the copying book. York City. This inventiou provides a tub which may be 

readily moved from place to place aud conveuiently set 
H YDROCARBON B URNER. -- Jacob W. up, the tub having a collap�ible frame, the bottom and 

Rees, Cleveland, Ohio. This burner is adapted to burn auxiliary sidep, of which are formed of a sheet of water­
either 011 or gas, producing the gas from oil, and is pro- proof material, the �heet having stiffened edges adapted 
vided with an asbestos-lined drtp pan adapted to be set to pouring water therefrom, while removable fastening 
in the flre box of an ordinary cook stove. burners being devices hold the sheet in engsgement with the upper 
supported on standards above the drip pan to bring the edges of the frame. 
flame to the pr�per position. Oil burned on the drip pan STOVE. - Mark W. Foster, Pecatonica, generates gas In a g�nerator supporte<l above the pan 

Ill. In heating stoves which have a horizontal dam-
MI.cel l a n e o  u.. ;hen the apparatus IS employed as a generator and I per or diaphragm dividine: its interior into two compartr 

BICYCLE DRIVING GEAR. -Dan Greg- urner. 
mente, this invention pr�vides an improved construction, 

ory Bolton, Cooperstown, �. Y. This is a changeable TYPEWRITE R ATTACHMENT -Wi lliam there being a slidable horizontal damper in the combus­
gear, light, strong and simple, for driving a wheel with S. Bigelow, Boston, Mass. Tbis invention provides a tion chamber· with a central opening directly beneath the 
more power and slower speed lip a hill or on rough road, simple device by which the key when depressed will be pot hole, there being an independently slidable plate for 
or at a greater speed on a level. The change from one held down, as when upper case or flgure printing is to closing the opening. Special means are also provided 
geanng to the otber is readily made by means of a hand be done, the key being released by a natural and easy for suspending and rocking the grate. 
lever, without inconveuience to the rider, and the con- m�vement of the hand ancl fin�r, when such ��nting is 

VEHICLE RU NNING GEAR _ James structlon is designed to com bine the maximum of flmshed, to throw the machlue mto normal position. An . .
.

. . . 
strength with the minimum of weight. independent spring catch is adapted to engal!e and pro- I Dun�an, Adelaldp., South Au�tralta. Thl� IDventlOn 

ject above the key to hold it d�pressed, the key being re- pro\"1des for the employment of a special sprmg bed ex· 
BICYCLE BELL . - I .  N. Hopkin!;', Lock-

leased by a wiping or drawing movement of the opera- i tended so as to also form a draught bar, at the two ends 
port, N. Y. This improvement combines a bicycle han-

tor's finger. of
. 
which are lugs or joints which are fitted to 

.
and re-

die and alarm bell, which can be readily placed on the I celve the shaft ends or pole bracket ends. the jOlDts be-
handle bar instead of one of the ordinary handles, and be PHOTOGRAPHIC SHUTTER RELEASER. ing above the spriugs. The improved con�truction, 
operated by the thumb of one haud. The haudle is tu- -Arthur M. Boos. Boston, Mass. To automatically re- I which is applicable to buggies and other four-wheeled 
bular, and at its outer end is a metsllic ring integral with lease the shutter, in time or instantaneous work, en- road ,·ehlcles. is designed to obviate a great deal of fric­
a yoke which supports the bell, whose rim is near but abllng the photpgrapher to be away from the camera tion, wear and rattle. 
not In contact with the end of the handle, the external while 

.
the exposure is made, this inven�r has provided I VEHICLE CURTAIN. _ Frank Lane, form of the bell conforming to the curvature of the ban- a d?VlCe �or pressing the shutter-relea.mg button, the i Newark. Ohio. For bnggies, phaetons and similar top die, and forming a properly rounding flnish for the hau- de�ce bem� normally

. 
held ou� of contact by a fuse I carriage�, this invention provides Il curtain arranged to die end. :�ngf �:e time of burnmg of which regulates the dura- he easily and quickly operated to open or close the sides 

WALL TELLURIAN. -Grant B. :Nich ols, Ion 0 e exposure. of the vehicle, the Improvement comprising a tubular 
Wapakoneta, Ohio. This is an apparatu. adapted to be MUSICAL I NSTRUMENT. - L e w  i s E. casing or socket in whlch .s jonrnaled a sprinl!;-pressed 
folded 'against a schoolroom wall, to take up but little Pyle. Elam, Pa. This invention relates to mandolins, roller carryIng the curtain. 

THILL C OUPLING. -Frank W. Warner, 
Angelica, N. Y. This coupling has a clip plate with 
transverse slotted socket in which is held the shank of 
the thlll iron, screw bolts across the ends of the socket 
bearing on the ends of the shank. The clip plate is 
formed of a single piece of sheet metal having one end 
wider than the other, the opposite ,Ides of the wider end 
having opposite wings oppositely perforated. 

TRUSS. -Joseph Fandrey, Santa Bar­
bara, Cal. This Is a device for the support and reduc­
tion of hernia, and designed to be specially adapted for · 
the cnre of abdominal ruptures, while being easy to wear 
and not liable to shift from its position. 

De.lgn •• 
PUMP C ASING.--Aq u ila B. Marshall, 

New York City. This desigu shows a casing especially 
designed for a bicycle air pump, and having a cylindrical 
portion and a hroadened end. 

BADGE. -Ch arles A .  Ba.rk er, Ne w York 
City, and Frederick L. Green, Lone: Island City, N. Y. 
This design simulates an elephant in proflle and in front 
view, while a spur from the back forms ll support. 

CHRISTMAS TRKE ORNAMENT. -Vic­
tor A . De Prosse, San Francisco, Cal. This design af­
fords a decoration made to represent a conventional 
liower or lily. 

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

NEW BOOKS AND PUBLICATIONS. 

PHOTOGRAPHY:  ITS MATERIAL AND Ap·  
PLIANCES. With some rem arks for 
the u�e of non-proficients on their 
choice a n d  applicat ion. London : 
Joh n B i roh & Com pany, Limited. 
1895. Quarto. P p. 140. Profusely 
i llustrat ed. Price $3. 

This work is issued for circulation in foreign countries 
and especially in the British colonies, and is issued by the 
well known firm of merchants and engineers, who do a 
large commission and manufacturing business. 'rbe first 
part of this work is devoted to descriptions of photo­
graphic apparatus and directions and formulas for work­
ing various processes. The second part is devoted to a 
priced catalogne of photographic apparatus. It is rather 
extraordinary to make buyers pay for a trade catalogne; 
it is, however. an Enl!lish custom. The reading matter 
in the front occupies ouly 128 pages and is hardly I'nth 
the price charged-seven shillings and sixpence. 

AMERICAN STEA M AND HOT WATER 
H EA'l'ING PRACTICE. New YOI'k : 
The Engineeri ng Record . 1895. Pp. 
317. Large 8vo. Profusel\" ill u strated. 
No index. Pri ce $4. 

• 

This Is a selected reprint of Important articles which 
have appeared in the Engineering Record, a journal of 

© 1895 SCIENTIFIC AMERICAN, INC.



DECEMBER 14, 1&}5.] 
hill;h .tanding. The present work. which i s  sure of  a 
large .ale. is intended to supplement .. Steam Heating 
Problem •• " which was publi.bed in 1888. 'l'he new 
volume includes a description of .ome of the be.t expo­
sitions of heating and ventilating de.ign a. applied to 
modern stmcture. of tbe mo.t extensi ve kind. as well as 
a description of various problems arising in this depart· 
ment of building engineering. The book is profnsely 
illustrated with large scale plans and details of .ome of 
the be.t known installations in the United State •• and 
iuclude. work done in the ordinary re.idence up to the 
largest and most expensive plant for heating public 
buildinll;8 and cburcbes. Tbe work can be especially 
commended for tbe excellence of tbe.e plans. which .eem 
to leave nothinll; to be desired. It is to be regretted. how· 
ever. that an index was not provided. for even tbe very 
full table of contents doe. not take the place of an index, 
witb wbicb all scientific and techmcal book. shonld be 
provided. 

PHYSIOLOGY. By A. Macalister, LL. D . •  

M.D. London : Society for Promot­
ing Ch ristian Knowledge. 1895. Pp. 
123. 18mo. 59 illustrations. Price 40 
cen ts. 

Thi. book belonll;8 to the " Manuals of Elementary 
Science" series. The author has endeavored to present 
in a .imple and concise form .ome of the elementary 
principles of tbe physiology of man. As the .pace at 
di.posal is small. the author has .elected suchjportions of 
the subject a. are calculated to be of u.e to the general 
reader wbo is de.irous to possess an intelligent apprecia­
tion of the nature of the parts of the body .md their sev· 
eral functions. 

How TO STUDY STRANGERS BY TEM­
PERAMENT, FACE AND HEAD. By 
Nelson Sizer. New York : Fo w le r & 
W I'll" Company. 1895. Pp. 380. 8vo. 
300 illustrations. Price $1 .50 in cloth, 
paper 70 cents . 

The author of this work has for more tban half a cen· 
tnry been engaged in the study of human character. and 
as the result of .uch long and varied experience bas pro· 
duced a book the object of which i. to teach one how to 
read tbe character of the stranger or the friend. It is 
eminently practical in its teachings, simple and pointed 
in its lanll;Uage. The three leadinll; features of the book 
are : I. Tbe . Analysis and Illustration of the Human 
Temperaments. II. Cbild Culture. III. Character Stu­
dies. 

n,. cilarfl< for Insertion undw til" head "  One Dollar II t<n, 

jM" ea.cn imertion : about eiDht W01"'ds to a line. Aa'ller .. 
tue'11Umt, must be received at p1£blication office as earill as 

Thursdall mominq to appear in the joUowi1t(1 week', issue. 

Marine Iron Work •. Chicago. CatalOgue free. 
.. c. S." metal pOlisb. Indlanapoli.. Samples free. 

38 1 
TO INVENTORS. I Filter, Brlnckman & Wlederboldt . . . . . . • • • • . . • . . • . .  650,583 Filter, H. Deck . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . • • • . . . 550,007 

An experience of nearly fifty year •• and tbe preparation I Ejlter. J .. Graves . .  
'. ' . . . . . . . . . . . . . . . . . . . . . . . . • • . .. . . . • .  650.6RO 

�!n�.:'�� t�':eo�dD:��i'it� !��gr:
n
,::, 

afJ'l::j���a�oJ r� . �:l��'v�e�s, ,;.or.b�r£��jie : : : : : : : : : : : : : : : : : : : : : : : : :  �:� 
laws and practice on both continents. and to possess un- II Filtering stopper fur bottles. J. J. Van Hcst . . . . . .  550,899 
equaled facilities for procuring patents everywhere. A Firearm, maJl8zine • .J. M. BrowninlZ . . . •  . .  . . . . . .. . .  b50.778 
.ynop.ls of tbe patent laws of the United St,ates and all Fire extln�uisber. automatic. W. W. Burson . . . . . . 550.820 
foreign countries may be bad on H;ppJication, and persons I Fireproof construction, W. Orr . . . . . . . . . . . . . . . . . . . . .. [{)(l.BOl 
contemplating t he  securing of vatents, either at borne or I Fireproof floor, O. Ham ruersteiIl . . . . . . . . . . . . . . . . . • . . 560.612 abroad. are invited to wnte to this office for prices, FishinlZ reel, T. J. Halleck . . . . . . . . . . . . . . . . . . . . . . . . . . .  650,883 
which are low, in accordance with the times and our ex- FlaD�in� presses. adjustabJe hydraulic cyltnder 
tenslve facilities for conductin" tbe business. Addres. for E. A. W. Jetferies . . . . . . . . . . . . . . . . . . . . . . . . . . . .  660.916 MUNN & CO., office SCII<NTrFrC AMERICAN, OOI Broad- Fluid supplying device, A. C. Getten . . . . . . . . . . . . . . .  650.609 
way. New York. Flywbeel brake. L. Jacob . . . . . . . . . . . . . . . . . . . . . . . . . . . .  · 550.792 

Presses & Dies. Ferracutp. Mach. Co., Bridgeton. N. J . Fork WIth removiLIl plunger, A. young . . . . . . . . . . . .  650,768 Furnace. See Electric furnace. Screw macblnes, mllllOl< maCDlne •• an<1 drill pre.ses. Furnace for beatin2 slabs. Bagley & Roberts . . . . . .  " 650.11! 'rbe Garvin Macb. Co .. Lai"ht and Canal Sts .. New York. I ND EX 0 F INVENTION S g:f:anl��� Bs'l."ee�t��g:pparatu. for cleanlnll or U.e tbe Hou!<b Security Casb Recorder. Entirely dif- f wasbing and dryln". S. T. Tbomas . . . . . . . . . . . . . . 
ferent from a Casb Relll.ter. Hougb Ca.b Recorder Co., For wbleb LeUer. Patent 0 tbe Game apparatns, W .  G. Bristow . . . .. . . . . . . . . . . . . . . . . . 
Soutb Butler. N. Y. United State. were Granted 8:�i::�:::ig,S.; �pWrrf,:'hj.':Cweek8·:::::::::: .664 

'rbe best book for eJectnc'ans an<1 beginners in elec- D b 3 1895 Gas enlZlne. rotary. • R. Campbel l . . . . . . . . . . . . .  650.742 

tricity Is " llJxperimental Science." by Geo. M. Hopkin.. ecem er , . a: ���.:i·b�S�bl!'�'::���ii: .. oior . . eiiliiti.e. Burt &; 650.832 

By mail. � ;  Munn & Co .. l'ublishers. OOl Broad way. N. Y. " N D  EACH BEA RI N G  THAT DATE. Ga.������r·,;n�ine:o:coibome::::::::::::::::::.: �:�t . 6tb edition Tbompson'. Dynamo ElectriC Macbinery 
Tborougbly revised. rewritten up to date; with new lIIu. 
tratlons. �.50. :Spon & Cbamberlaln. 12 Cortlandt St., 
New York. 

Gate. See Irrigation bead gate. Railway "ate . 
Gate. C. A. Huil'master . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  550.720 
Gear. friction. C. & H. Burgon . . . . . . . . . . . . . . . . . . . . . .  650,862 Generator. See Steam Ilenerator. Addm" macblne. G. H: Rogers . . . . . . . . . . . . . . . . . . . . . .  550.764 Glass beveling macblne. R. A. Scblegel . . . . . . . . . . . .  550,695 

(See note at end or list about copies of tbese patents.J 

AdbeslYe from sulpbite liquors, obtalninll. C. D. Glasse •. macblne for grinding ed�es of optical. J. 
Jr:Send for new and complete catalogue of Sclentlflc Adj����le ·wasi1';j.: 'F: 'Hewiii: : : : : : : : : : : : : : : : : : : : : : : 'm G la�,jec:.e

����ne for 'poiisiilni:' opiicai. 'j: :E: 'Ger� 550,781 

and other Books for sale by lI1unn & Co .. 361 Broadway. Adverti sin" matcb. C. F. Burger. . .  . . . . . . . . . . . . . . . . . main . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 550.789 
New York. Free on aDPIip.ation. 

HINTS TO CORRESPONDENTS. 

1f:::;'�ltW:� trg���e���:':S:;m?rlmtb &; Rlgg... GlaMe�e�':.��i�� . . ��� . .  ����b . .  ���.���� �����.I: .� : 550.789 
Alarm attacbment. electric time. M. Woltt.. . . . . . .  650.857 Giove. R. R. Cbant . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .. . . 550.592 
Armature, a. G. Reist . . . . . . . . . . . .  ; . . . . . . . . . . . . . . . .. . .  550.692 Grate. rocklnj' J. Halpln . . . . . . . . . . . . . . . . . .  � . . . . . . . . . 650,71>1 
Armor Plate"i cementation of, H. Scbnelder . . . . . .  550,127 1 Grave vaUlt. . G. Gray . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  650.610 

�;I�ll.fb�r:,�t��.��'�l'�����'. �: .� .. .  �����.:: . . : . . :. : • ��::.���,�b�nd:cnk�:'tblse
�: �'. �.�����: : : : : : : : : : : : : : :  �:� 

Balin" press, P. K. Dederick . . . . . . . . . . . . . . . . . . . . . . . .  . Hammer. power. W .  H .  Botting . . . . . . . . . . . . . . . . . . . .  550.581 Bed. foldln", J'" W. Ratzel . . . . . . . . . . . . . . . . . . . . . . . . . .  i Han"er. See Shafting banger. 
Bedstead Iron. E. F. Tilley. . . . . . . . . . . . . . . . . . . . . . . . . .  I Harness. W. N. Carllsle . . . . . . . . . . . . . . . . � . . . . . . . . . . . . . 550.936 Bencb. See Wasb bencb. Harrow. L. J. Becker . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  650.859 
Bending macblne. bydraullc, W. L. Sbepard . . . . . .  Harrow. di.k, R. K .  i:lwift . . . . . . . . . . . . . . . . . . . . . . . . . . . .  550,001 
Bevel gatze, C. Byrne . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  Harrow, rollt'T truck, J .  Anderson . . . . . . . . . . . . . . . . . .  boo,57'6 
Bicycle. J. E. Lowe. . . . . . . . . . . . . . . . .  . . . . . . . . . . . . . . . . . .  Hat and coat rack. H .  Westpbai . .  . . . . . . . . . . . . . . . . . .  650,736 
Bicycle bell-actuatinlZ brake. W. A. Hay . . . . . . . . . . 650, Hay rake, J. M. W. Long . . . . . . . . . . . . . . . . . . . . . . . . . . . . . ·MO,122 
Bicycle cranK bangerbBurnbam & AI.up . . . . . . . . . .  550,587 Hay rlll<e, sulky. D. M. Jenning .. . . . . . . . . . . . . . . . . . . .  650.889 

N ame8 a n d  A d d  l'e"8 must accompany all letters. Bicycle banller .... mac ine for forwln", P. Forg . . .. 550.750 ; Heater. See Hot water beater. Steam or bot 
or no attention will be paid thereto Thi. i. for Our BIcycle saddlel �'. Dougla . . . . . . . . . . . . . . . . . . . . . . . . . . . .  550.925 I water beater. . 
informa:.ion aud not for publicatio�. mm��� ��l�·c���f�n�f.'il.o;��g: : : : : : : '. : : : : : : :  '. ::: �:h� �:���tl�h\�� �p�a!����dNeii'' '''''. : : : : : : : : : : :  ::: �:m 

B e "e re n ce8 to former articles or answers should Bin, Fl. J. Walker . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 55".000 Hog rlnlZin .. device. Gollinll & Klell'er . . . . . . . . . . . . . .  650.819 
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though we endeavor to reply to all eitber by letter Boiler. L. Saunders . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  550.846 Hydrant, fire. W. W. Corey, Jr . . . . . . . . . . . . . . . . . . . . .  . 
or in this department. eacn mu.t take hi. turn. Bol l ing pan, beater, coolerj etc .• C. Postranecky . .  550,643 ' Hydraul ic jack. J .  Weeks . . . . . . . . . . . . . . . . . . . . . . . . . .  . . 

• h' has . d ' d Book boardlng' apj:aratufl, . Ring . . . . . . . . . . . . . . . . . .  550.844 Hydrocarbon motor, J. E. Friend . . . . . . . . . . . . . . . . .  . 
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��x: · Music'box: ' ·Mii.icai 650,1& }::����'[·F��:r�ig� ������t.��: . .  ��.���. ��.�������'. , 

hou.es manufacturinll; or carrying the .ame. box. Infant'. cbalr, V. I<. .  Harvey . . . . . . . . . . . . . . . . . . . . . . . , 
Special ''' r i lle n  . u  .... ... n B ti o u on matters of Box, J . R. Cooke . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  550,870 In •• ct tral'. C. H. Lawton . . . . . . . . . . . . . . . . . . . . . . . . . .  . 

personal rather than general intere.t cannot be Bracket. See "b ade rol ler bracket. Insulator. cross-over, �'. G. Beron . . . . . . . . . . . . . . . .  . .  

expected without remuneration. Bra�;ak�ee Car brake. Flywbeel brake. Veblcle 
!��l:�tig�ebd��f:J�cJja�.Eads . . . . . . . . . . . . .  650mO, 

Sci e n t i fi c  A .n e l·lcan S U I, p l e nl e n t8 referred Brake beam F L Lamkey 550 Kin See Brick dryIng kiln to may be had at tbe omce. Pnce 10 cents each. Brake for bicycles. etc., w:L:i;t'ewari: : : ·. : : : ·. : : : ·. :  650. K lln'for bumln" clay wares: A. yates . . . . . . . . . . . . . .  650.1(11 
B o n k  .. referred to promptly supplied on receipt of Brake wbeels. device for coolinll, W. a. Morgan . . 550, Knife. See Cutter bead knife. 

price. g�l�� :;�nyrn
e
!�ri.?, 'l: B�"d'�:ump'l'::,ii : : : : :  : : : : : : : : : :  : : : : 

550. 
"

K
K�i�t{�b"r

i,';j:���:", 'cl:cu�a� iW.bt.tf& 
. . A: 'T:�m4: 550.875 

lUi n c ral .. sent for examination should be distinctly � 

marked or labeled. g�:,cs\���:ac:�f:�ur�D�·}:���umf;ird: : : : : : : : : : :  ! Kn�·own·box: 'E: M: 'Scoii:: : : : : : : : : : : : : : : : : : : : : : :  �:�A 
REPORT OF THE BOARD OF LIBRARY BUilgy top attacbment, W. W. Krutscb . . . . . . . . . . . .  Label macblne. F .  Talcott . . . . . . . . . . . . . . . . . . . . . . . . . . .  650.731 

COMMISSIONERS OF NEW HAMP- (6671) W. B. McP. asks :  1. Is thAre ���e;e"JeeB8�r��fn!/lJenberg . . . . . . . . . . . . . . . . . .  t::p�a"tl��ir�::,,:;:'�.l)j;.(';,?,Pld.;mB: : : ·. : : ·. : · : ·. : : : : : : :·::. WU�� 
SHIRE. Decem ber 1. 1894. Concord, I any foundation for the theory of getting better health by Button form In" macblne, G. Carlyle . . . . . . . . . . . . . . . . 650,590 Lamp. electric arc. Doubrava & Donat . . . . . . . . . . . . .. 550.600 

N H 1894 Pp 77 8vo CaDle roadwhY. J. B. Martindale . . . . . . . . . . . . . . . . . . . .  550,631 Latbln". furrin" lor metallic, G. M. Wri2bt . . . . . . . 550.&09 
• •  • . , . .Ieeping witb the head to the north ? If so, why ? A. g:�rl�::'£i:�f.t�o.?tj,l'!i�a�:;�� . . . . . . . . . . . . . . . . . . .  650

.
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It is doubtful if any particular benefit Is derived from Can cover. binl/ed. G. T. Peters . . . . . . . . . . . . . . . . . . . . .. 650.842 Lock. See Permutation lock. Seal lock . 
• Ieeping with the head to the north. Yet it has been as · Car bolster. W. Ca.e . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  550.906 Lock, C. M. Stone . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  650.655 

.erted by nervous peorle that a difference was notice- 6:� ����r;n�, �.I�. ��:: : : : : : : : : : : : : : : : : : : : : : : : : : : : :  l�g::: :��m: �!��?o"n �e�i�:��I\i::·ii8.iiibiiii : : : : : :  �:m 
able in their temper and compo.ure with chanll;es of g:� ���gli�:: i.'6·. ¥g�g,���<I,;:::::::::::;::::::::: : :  t��J::�g�es':!:T,;I�·I��y�a'for .. . . . . . . . . . . . . . . . .

. 
550.664 B U I L D I N  0 E D I T I O N  . • Ieeping position in regard to the magnetic polarity of Car fender, T. r.ocheu . . . . . . . . . . . . .  : . . . . . . . . . . . . . . . .  Lubricator. H .  P. Holt . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  650.887 

the earth. 2. Where can I get the Il;las. tubes, retorte Car fender. H. M. Hill . . . . . . . . . .  . . . . . . . .  . . . . . . . . .  . . . . .  Lumber trimmer. T .  A .  Coleman . . . . . . . . . . . . . . . . . .. 55O.59ol 
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1. Elegunt plate in colors showing a residence in the 
Colonial .tyle recently erected at East Orange. N. 
J., at a cost complete of $11,000. Three perspec· 
tive elevation. and fioor plans. also an interior 
view. An excellent desill;ll well treated. S. W. 
Whittemore, architect, East Orange, N. J. 

2. A Colonial bouse at Madison. N. J. Perspective ele· 
vation and fioor plan8. Co.t complete $5.500. 
Architects, Mes.rs. Cbild & De. Goll,. New York 
City. 

3. A Colonial dwelling at Montclair. N. J. Two per· 
spective elevations and fioor plan.. Architect, 
W. E. Bloodgood, New York City. A unique de· 

Car fender. A. C. Woodwortb . . . . . . . . . . . . . . . . . . . . .. . .  550.928 Ma.b macb ine. J. Hrauer . . . . . . . . . . . . . . . . . . . . . . . . . . .  550.817 
and other Implements necessary for a few .Imple experi. Car fender • •  treet, D. S. Macorquodale . . . . . . . . . . . . . 650,684 Measurln" and windinlZ ribbon, apparatus for. ·S. 
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ture. them that i88ne. a catalogne ? A. Addres. Eimer Car. railway .Ieeping. J. M. Hurton. . . . . . . . . . . . . . . . . Measurln2 Instrument. electrical. H. C. Parker . . . 550.641 
& Amend. 'l'bird Avenue and Eighteenth Street, New Carburetor, L. M. BourlZeols, Jr. . . . . . . . . . . . . . . . . . . . . Metal wbeel and making same. W. P. & J. W. 

CardlnlZ engine feeder:kJ .  F. Geb. . . . . . . . . . . .  . . . . . . . Bettendorf . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  650.815 
York, for catalogne of chemical furniture and supplie.. 8��� s!l':!n�i.;rva¥e"tt ��:;rlr:" " " " " ' ' ' ' ' ' ' ' ' ' ' '  I Me\�:i�r��r:t'l��

s 
Oi,r��D�'iff�:;g,':i. ����������� 550,1U 

(6672) W. F. O. writes : When steam 6:��"n��frgc:.�t��0';.'!.� ::�����u.Jlor·maiiufiic� 650,816
1 Mfl\�r·se'i,e�a�:;.'l�ec meter. 

boilers are full of water, is it po88lble to rai.e the tem. ture of, Hurry & Seaman . . . . . . . . . . . . . . . . . . . . . . . .  550,619 Mining macbine, E. S. McKinlay . . . . . . . . . . . . . . . . . . . .  650.895 
perature and pre8sure to a . danll;erous degree ' If not, cen�t1��c't�� .��.1����. �.��:.

s
:. �tc:� ����. �.��'. �'. �: 650.161 I 

MO��:��. :.o� . . 
e�.�������: . . 

s.t.�p.� .. . ���:: . .  �: . .  �:. 550.76.� the water jackets surrounding gas enwne cylinders might Cbaln, A. Shedlock . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  550.921 Motor. See Hydrocarbon motor. 
be filled in a 8lmilar way and tbe nece88ity of maintain· Cba��e�����T. w.rl�:����'.���� .������������ 550.605 M�;�;, 'b"Jt

a
r':�

i
G"'''''� .. �x���.����: .::::::::::::::::: : �:::S 

ing a continuous cirCUlation of cold water avoided. A. Cba
J
�'
al

�ee Infant 's cbalr. Pbotograpblc po.ln" i �g::l'e�IJ.°ft: �bil?I���::::::::::::::::::::::::::::::·. : �:m Tbere i. danger in beatinll; a closed boiler full of water. Chimney, C. Engert . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 55O,81ti Nut and makin..- .ame. lock, J. C. Rlcbardson . . . . .. 550.898 
The expansion of the water wo�d rupture the botler if 8��l?Ee�ndS'i,�ft��to;0�������mblned. Brown & I ��tb�i�erWe.CX'�iiiiDiiIi;.iii::: .::::::::::::::::::: .

: �:� there were no safety valve. It ,. a common practice to FaCllO . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 650,902 011 sUPPlylne device. C. Mascbmeyer. . . . . . . . . . . . . 550.932 
u.e an iron open tank filled with water and connected 1 8����. ��1u�'t!b�� ;�:��

r
c��o��d

e
�hc: .�.�.���: : : :  ggg:�� 8i�ail��!���tt�I:���:.xtio�;te;dts�ap�����B· for 550

.
716 

with tbe water jacket of a gas or Il;asoline engine in .uch Claar bunch in" macb ine. E. Pi sko . . . . . . . . . . . . . . . . . .  550,802 separatinlZ, J. F. Lester . . . . . . . . . . . . . . . . . . . . . . . . .  550.628 
way tbat a continuous circulation of water through the I gf:�i��b���h��ei,t8�if: !.oa�ita���I.I� .. : : : : : : : : : :  8���:���: �����::lygb:���W' �b�iP}�t;,�sii'.· 'A: 55O.ti(,2 

sign. cylinder jacket take. place, the large .urface of tbe Clock, sp,lf-,:"inding electric. C. M. Crook . . . . . . . . . . . Spiller . . . . . . .  ; . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . f?5Il.654 
4. Two per.pective elevations and floor plans of a house iron tank being sufficient for keepinll; the water cool. g�l�e�03���gD�:.�b&n!: i1: :;a:-n�����::::::::::: : :: ����fn��e:e"t�WI�gE�:i.bi£:d:::,·Y �:. ����:::::: :: : : : ggg:m recently erected at Brick Churcb. N. J., at a cost C I k d III B A r  P dl k t t' J H Wb ltt ' t 668 

of $2.700 r.omplete. A pleasing design. Arcbitect, (6673) J . W . �a ys : I want to know C��fI�� ���edJin� niacbi;,"e�gF: J: ii';pp·:::::::::::.: 550.645 p:pe�
c

buR�r�
u
bfo���'w: 'l': Jetfers�� .��:::::::::: 793 

Mr. F. R. Hassman. Oranll;e. N. J. what is the best way to keep the window. In a .tore from COO'ee pulpinll macbine. M. Mason . . . . . . . . . . . . . . . . . .  650,834 Permutation lock. J. W. Packard . . . . . . . . . . . . . . . . . . . 
t' d if th od A T k f ���c��l::��n�fPmi�e��1�·b· ·meai;8 (;i c·ompi-·e8B� 550,700 : ����t::��ycSd!��l��I:g :P:::�t�f��:N: Dick·er: 5. View of the new City Hall. Philadelphia. which has .wea mg an spo mg e go .. . 0 -eep ro.t. etc., ed air. apparatus for. J. 3'. Fell . . . . . . . . . . . . . . . . 550,911 ! son . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 550.599 been erected at a cost of over $20.000.000. The off plate glass windows. keep the inside air dry, or Inner Condensln" and water coolin" apparatus • • team. ' Pbotol/rapbic posin .. cbair. M. C. Burr . . . . . . . . . . . . . . 550,588 

bllilding is of white marble and covers four and a sa.h tigbt, .0 tbat tbe air m window inclo.ure will be H. H. Tracy . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 550.B22 1'IIe coverIng. C. H. Stanifortb . . . . . . . . . . . . . . . . . . . . .  650.927 

half acres. Is ab.olutely llreproof. The heigbt of cold, alld ventilated from the outside. A parttal remedy ���'��
i
���. '&�'i.i'i:'a�s�ro��: ::: :::: : :.': : ::::: : : �;� �i�: ��:���: ��"it· :'·zl,;·. fIOyt::::::::::::::::::::: �:� 

this building is 547 feet 3� inches. being, with two i. to bave ventilating opening. In the top of the window 8���,i�M�gi':i:.tlJJ�' ��'{v:rr�����.l��:::::::::.'::::: : �:� �l�rl�e:. cIJ'i��;;g�:le:;'r�c G��gbei';i':n f
o'
r:

' W: · M: 550,826 

exceptions. the highest building on the earth. The casinll;. A thin coat of pure glycerine applied to botb Cotton chopper. J. I. Dunlap . . . . . . . . . . . . . . . . • . . . . . . .  550.003 Tbomas . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  550,008 
exceptions beinll; tbe Wl\Ilhington Monument and side. of the Il;lass will prevent any moi.ture forming Cotton IZln. roller. O. F. Goodwin . . . . . . . . . . . . . . . . . . . . 550.153 Plow flftb wbeel attacbment, A. F. Jackson . . . . . . 550,931 

the Eiffel Tower. Tbe next highest building on thereon. and will stsy until it collects so much du.t that coulf�
;.g· See Car couplIng. Detacbable coup-

���:b��':,'ll.�: i��'ll:����d:::.':::::::::::.':::::.' .' .' : : .�:� 
earth is the Cologne Cathedral, whIch is 510 feet. \ it cannot be seen tbrough. Surveyors can use it to ad· Cover for cooking utensil •• W. C. Mapledorum . . . . 550,89f Pres.. See Baling press. Filter pres.. Prmting 

Cull' holder. D. Miller . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  550,920 pre ••. 
6. View of the facade of the magnificent neW Boston vantsge on their in.trument. in foggy weather. In fact, Cultivator attacbment. W. F. Farrell . . . . . . . . . . . . .  55O.71� Prlntin!< metal sbeets. delivery dev ice for Iitbo-

Public Library. Boston. Architects. Me.srs. I it can be u.ed anywhere to prevent moisture from lorm· ��m�:t��: ���el�d�w:ii�\{eiioaii:::::::::::::::: �:� pri�il:fgh��::.�s��ro��\v �(/ ����cl't';,� : : : : :  : : : : : : :  : : :  �:�� 
McKim, Mead & White . New York City. ing on anything, and locomotive engineers will find it Cut-otf tool. H. C. & A. E. Zeunert . . . . . . . . . . . . . . . . . 650.671 Pump valve. R. G. Stone . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 550.130 

7. Residence at Bensonhurst-by.the·Sea. L. I. Two per. particularly useful in preventing the accumulation of ��t:::i ��tg ;o�l��.
At.ie�:r:;I���: : : : : : : : : : : ; : ; : : :  : : :  �:� K���.b l��:J:;�i�:d �o�;if!�k�' B. Stimpson . . . . . .  550.805 

spective elevations and floor plans. Cost complete. steam as well as frost on their windows during tbe cold Detachable coupling. S. R. Dresser . . . . . . . . . . . . . . .  " 650.601 Rallwav cattle guard . H. M. Jack . . . . . . . . . . . . . . . . . . .  550.915 

$8,500. Architect, S. S. Covert, New York City. weather. g��:I�:.'i� �P����:':e':,\:'!n���'G�
p
n�li'i!'d80';" : Wl:�g �::l::; ������::.a

s.
dj �At'-Bk:.�·.·. ·. : ·. : .. . .... ·.550:riO·to ggg:��g 

8 Perspecti e ele atio a d fI I f tta t 6674) N B W k 1 Wh t 
• th 

Door, flexib�e. A.  S. 8pauld in" . . . . . . . . . . . . . . .  550,852, 550,653 Rai lway l(ate. G.  A. Reynolds . . . . . . . . . . . . . . . . . . . . . .. 65C.126 • \. V ns n oor p ans 0 a co ge a ( . . ,  as S : . a IS e Draw bar. A. Brauer . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 550.818 Railway gate. automatic, J. F. Sman . . . . . . . . . . . . . . .. 550.649 
Oakwood. S. I. . recently erected at a cost of $2,800 best proportion of air and gasoline vapor for a gasoline g�f::..

baJe�tb'����nJrl�r. Ds���n������ . . . . . .
.
. . . . . 550.850 i �:n::� ::;.����S�s;·;J.��k"oeL: .

J
: fI

i
.�

.
:::: .

. :::::::.: Wl:�� complete. An attractive design. engine? A. 25 to 40 volume •• according to the compo.i- Drier, E. Theisen . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 650.852 Railway .witch . automatic. A .  G. Lawren"" . . . . . . .  550.926 
9. Miscellaneou. Contents: Testing house pipes and tion of the aasoline. 2. At what temperature will it ex- Dryln" apparatus. F. Hlortb . . . . . . . . . . . . . . . . . . . . . . . .  650,681 I Railway switcb. automatic electric. R. V .  Cbeat-

drains.-A combination bathtub and washstand, plode? A.At a full red heat, say 20000 Fah. 3. De.cribe ggll 'fo�e
�o�lri� �'i..��� dro�"s. Elliott & Carrinl<- I Rakhe�mSee' Hay '  rake: . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 

550,868 
illustrated.-The permanence of modern dwellings Tesla's electric motor. A. See our SUPPLEMENT, Nos. Drut��tieatiiig: 'R':ii: saxioii: ' .::::::::::::::::::::: �.� �:����t��ei:;. li��.r6�o����, Jr . . . . . . . . . . . . . . . . . . .  550,747 and public works.-An improved steam and hot 692 944 1025 Dust collecting system. pneumRttc. W. R. Mar- Regulator. See Temperature regulator. 
water heater, iIlustrated.-AIoving a large factory. 

• • . .bal l .  . . . .  . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  650,1!l6 Ring. tciee Swin�ing ring. 
650 582 

-How to fix paper on drawing boards.-A quick (6675) H. A. W. asks h ow to make 

I 
�:����i� fi�'j,'i��:' .j·si�.::�:�\8i·riiiuiiii�·eiectr·icity 550.866 , ���:�� ���l��: !t.'J.r:>.'�I�::: :  : : : : : : : : : . : : : : : : : : : : : : : : 550'121 

water heater, ilIustrated.-Improved toilet room Fr�nch mu.tard. A. The following i. M. Lenormand.'s Ele��ri�·:.:C�i���SdY·Di .. mo: il: p: Willte::::::: :.: : :  �:� ��gg�� ����i��{ w': B�It1':.?e
Oy�'.'. '. '. '. '. '. '.'. ' .

.
.

.
.
.
. ':.'. ':. : Wl::lll� fixtures. ilIustrated. -A single track parlor door recipe : Flour of mustard, 2 Ib. ; fresh par.ley. chervil. Electric meter. T. Duncan . . . . . . . . . . . . . . . . . . . . . . . . . . .  550,823 Safe. J. P . . Hallenbeck .. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  550. ;17 

hanger. ilIu.trated.-An Improved furnace grate, celery and tarragon, �f each ).2 oz ; garlic, 1 c.love (or �l:���:� ���b,dd.vlf:';b�·Jr.������ : : : : : : · : : : : : : : : :  �:xt� §::�3��i��:ei.' i'I�Wi'::t::�� .�����'. �:. �: ��.";.I�.r . . . . :: Wl:� 
illustrated.-Cementa in mason work.-An im. head) ;  12 .alt anchOVieS (all well chopped) ; grmd well Electrical protective anpliance. A. H. McCulloch . 5.00.638 Sand drier. D. E. Moran . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 550.798 
proved furnace, illustrated.-A regenerative Il;as together. add salt. 1 oz. ; grape juice or sugar to .weeten, �1:����r����!e�t7�d:; f,::.rat�s.Kc:V!r::'·leaf: : : : : : : :  550.� �:�g g:::���·IIidMb.;;�:����·M: ·Gi ick.':::::::::::::: �:�� 
heater. illustrated.-Improved woodworking mao and sumcient water to form the mass into a thin paste by Fllevated carrier. W. � Rrotbers . . . . . . . . . . . . . . . . . . . . 771 Sasb bar. metallic, A. J. 'l'Imoney . . . . . . . . . . . . . . . . . . .  55O.!!ffi 
chinery, illustrated. trituration in a morter. When put into pots a red hot Iron �\��:�g�'a�d ';ju!����U���lce: F:j' .. NOwii.;: : : '.:: : : 184 �:::::�I�J����ri.�����.'. � .. �.���

s
::::::::: :::::: .. :: �J�� 
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to the contents of each, and a 
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e���:r ��{:�;::i�ffi;·:�p:�r�ig�ii:j::�� li:m���o��i�Vii::�· ·ri·: ���·i::::·:·:::·:·::::·:·:::::·:.:.: �;�i 
two large quarto pages. forming a large aud .plendid (6676) H. J. '.r. asks how to make g-ela- En,,�ri'!:,r�.fJlt.t��ie si�e,:w!,;n

!�:':;XPloslve, T. G. sep:·w:!�� . �.nd 
. .  ���

l
�
a
lll�.tI�� . .  

a
����:.��: .�:.�:. 650.008 

MAGAZINE OF ARCHITECTrRE. richly adorned with tine capsules. A. Dissolve in a water bath 10 parts of Eva���;�1�e 'coiide'D�er for flul<is: E: Tiielseii::::.: �:��::�aevrceee f��
e
��������C:parattn�, and fll-elegant plates and fine engravings. illustrating the most gelatine. 2).2 parts of .ugar. 1� parts of Il;Um arabic in 10 ���g���t��y�tei:,

n
a��.:'a�r:.'j: (�: 'siDitii::::::::: 8e':I'::'�[!�a�Iii!;' 1���

r
m"ciiioi:ii.m; :f:F: Ha':dy .. ..  : :  �:�� interesting examples of Modern Architectural con.truC- j parte of water. Take iron p,

.

·n •• the lower end. of wbich � b lb·tl t d a A B bb I h f t h m F M 550 161 l'.I 1 on s an , . . UC 0 Z. . . . . . . . . . . . . . . . . .  Sewing mac ine presser 00 , 8  oe, c.. • ower. . , 
tion and allied .ubjects. are pear·sbaped and .lill;htly oiled. dip in this solution when Eyeglasses or spectacles. A .  E. Butterfield. . . . . . . .  Sewing macb ine sbuttle cop bolder. 8 .  W .  Ward� 

The Fullness. Richness, Cheapne88, and Convenience It is lukewarm. When the gelatine film. are congealed, �:!i�:f: G�:�tK.��t t.�����: . . ���� ������: . . . . . . .  . .  .. 550,619 sew���'�!ciiine' w"it '�iildinj," devle,;,' ii: W: M"er� 550.701 
of this work have won for it the LABGEST CmCULATION I detach them. and place in boles of the same .Ize in Fan and concentrator. centrifulZal exbau.t, W. rick . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 650,760 
of any Architectural Publication in the world. Sold by wooden forms. to dry. The cap.ule. are filled with the Fat�·:..���a�ldibi;': 'Cordeweeiler 'i. jj" itiiti.wioi'.i �t:�� �':1���:;'t;:re�'r �'I:!a:�lk���WI'nkopii::: �:m 
1111 newsdealers. MUNN & CO., PuRLISHERS. desired medicine and closed with a drop of the same 80- Feeder and mixer. combination. J. Fenimore. .  . . .. Shafting banller. borizontal. J. J. Bu.enbeuz . . . . . . 550.589 

361 Broadway, New York. Intion. �:n�·:Oid'!;r��I�·:Farnti;'iii ':::::::::::::: '::::::::.: Wl: ��r��,r�r!�::fer.� ���.���·.�:.��.��l:::::::::::::: ��� 
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I:!hutter fastener, F. Kruop . . . . . . . . . . . . . . . . . . . . . . . . .  650.623 

�ilvertisements. 
(l ltD l IS A lt ¥  ItA 'I'ES. Shutter. lIexlble. H.  N. H. Lugrin . . . . . . . . . . . . . . . . . .  650.630 

Sifter. ash, H. M. Smith . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  fi5O.mn I n.i de  Palle. ench i ll Me l' l i on  - • 7 �  c e n t .  n l i n e  
Sl}lnal ci rcuit, j .  V .  Youn� . . . . . . . . . . . . . . . . . . . . . . 550,670 Bne" JI ;u: e .  e n d. l l l .... r t i n n  .. - .. ..  61 . 00 n l i n e  
Solderin,:: machine, can , C .  H .  Ayars . . . .  . . . . .  ' "  550.773 P- For some classes of Advertisements, Specia� and Speed indicator and alal'm, Bl umenstein & Bob- HiQheT rates are required. 

SPI��ei�Jii · iind · dOiitiiinii · f"riiru;,8: · ·aiiparat·UB 
. . fOr 560.n.; The abovo. are cnaraes per aI!!Ue line -abont eight 

l.ubricat .nJZ' spindles of. '1\ Ashton . . . . . . . . . . 550,858 W'Ol'Js per line. 'j'h is notice shows the widtb of tbe 11ue. 
Spinn inll and twisting frame rail, G. A. Draper . . . . 550.910 Ilnd IS Bel, in agate typ�. �nj;l'avimr8 may head adver-
Spinning machinery, P. Bazin . . . . . . . . . . . . . . . . . . . . . . 550,.40 tisemen LS at the same l ate per ajZate line. bv measure-
Spool ing machine. A. E. Rhoades . . . . . . . . . . . . . . . . . . .  550,891 menL, as the ler te! press. Adverti sements mUBt be 
Spring. �ee Carrialle spring. received at Puolicanon Office d,S eatlv as '1'hursdaJ 

������
t
:::��: �� .��.�� : : : : : : : : : : : : : : : : : . : : : : : : : : : : : : �:� I morninlZ LO appear in the rOI lOWtnll week'tot ISSUf:. 

��rif.' t�r:e
e
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. . . . . . . . . . . .  , . . . .  550,678 1 
Steam enlline, A. Lesperance . . . . . . . . . . . . . . . . . . . . . . . .  �,919 
Steam �en�rator, J. H. Ladd . . . . . .  . . . . . . . . . . . . . .  550,831 
Steam or hot water heater, W. Vanderman . . . . . . . .  550,734-
Steam separatur. A. Burlingame . . . . . . . . . . . . . . . . . . . .  550,586 
Steam trap. B. W. Hil l . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 560.886 
Stool. piano. C. W. Munz . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 550.1)85 
Stvpper. See Filteri ng stopper. 
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Street sweeper. D. H. Hollinp-swortb . . . . . . . . . . . . . . . 550,828 �:!V�'�I:i �j,�i
��ell: ·ii;,eb;;I·.: . : : : : : : : '. :  : : '. : : : : : : :.:.: �:� 

W09tPau�����e����!S 
time and 'I1W1I.ey by using our Foot and Hand Power roacniQerg 

SEND FOR CA TALOG UES­
A-Wood-working Machinery. 
B-Lathes. etc. 

SEDECA FALLS MFG. COMPAKY. 
695 Water St., Seneca Falls. N. Y. Switch. See Electric switch. Railway switch. 

TeleptlOne exchange system, automatic, J. G. 
Tel�;-���e ·,;witcbiioard ·,;i;;nal·iiig·apiia;.atu8: C: E: 

650.728 
AMERICAN PATENTS. - AN INTER· 

Scri.bner . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .. . .  550,165 esting Rnd val uab le tab le showin� the number of patente Temp�rature re2u]ator, C. �. Howard . . . . . . . . . . .. 550.618 J.!"ranted for the various MU bjec ts  upon wh ich petitions Tether. J. C. Jones . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  550,620 have heen tiled from the betlinninlC down t o  December Tbread p�per, F. Svbre . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  550,662 31. 1894. Contai ned 1 0 l"CI EST I "" IC AMEHICAX S( 7P-
�:���c���
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o be had at Tire in Bater; O. McKenzi • . . . . . . . . . . . . . . . • . . . . . . . . . . .  550.8."7 
1'tre, pn�umatic wheel, F. M. Growney . . . . . . . . . . . . .  550.881 

��::.
u
ps�'!Pfn

o
sr:ctWt���. §ie��t�:�� . . . . . . . . . . . . . . . 550,748 

��r��e�
ac

g!���m�'e���fri:"mer: ' . . . . . . . . . . . . . . . . . .  550,600 
Trolley. wire crossin,;z, J. C. Kinney . . . . . . . • . . . . . . . . .  000,683 
Trousers guard. W. L. Barber. . . . . . . . . . . . . . . . . . . . . . .  35().739 
Truck, car. G. A. AeIochbacher . . . . . . . . . . . . . . . . . . . . .  . 
����:8 c:�_n�·,;r �ia�lJ!:nt)r car: w: Case:::::::::::: :  : 
Truss, J. U. Adams. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  , 1  
Truss. K. R. Schramm . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .. 650.tu7 
����ie�

l
�i��!�.��

i
��s����· w. .. ��lIli��::::::.: : :  �:� 

1'umblin,;r barrel, S. C. Catl in . . . . . . . . . . . . . . . . . . . . . . . .  550.';81 
'l'uning peg for musical instruments. B. J. Lan,;r . . 550.626 
Valve 2.e�r, P. Pistor . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  550.725 
Valve, rai lway water tank, J. B. Wblte . . . . . . . . . . . .  550,737 
\"alves. roller support for balanced. W. T. Reaser 650.691 ��g:�l�·��;.l':,: ����yDavi. : : : : : : : : : · : : : : : : : : : : : : : : : :  �:� 
Ve�icle tirake. J. H. Stubbe . . . . . . . . . . . . . . . . . . . . . . . . . . 650.659 
Vehicle�. starting mechanism for drau,;rht, A. M. 

G. De la Rochefontenilles . . . . . .  _ . . . . . . . . . . . . . . . .  650.tub 

v
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h��:�r8����a'Il.

r ��&�
i
���:P.i��.��� . . �?�. :.���� 550.896 

Velocipede and track. aerial, W. H. Gilman . . . . . . . .  550,878 
Velocipede for transpurtin� HICIl persons. D. 

Honig . . . . . . . . . . . . . . . . . . . . _ . . . . . . . . . . . . . . . . . . . . . .  . 
Velocipede. slelgb. W. S. Burlless . . . . . . . . . . . . . . . . .  . ��rt���e������l
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Wabble�'s in ends of rolls, macbine for cuttIng, L. 
Kiefer . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . • 650.756 

Wagon; W. SChemenour . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 650.694 
Wagon body top box fastener. T. G. Mandt . . . . . . .. 650.893 
Wagon. dumping. W. H. Kau!man . . . . . . . . . . . . . . . . .• 650.621 
Waa-on, dumpin�, A. J. Smith . . . . . . . . . . . . . . . . . . . . . . .  550,848 
;:�
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Washer. See Adjustable washer. Tumbler 
washer. 

Wash in .. machine. Allensworth & Virden . . . . . . . . .  650.575 
Wasblng macillne. W. E. Baker . . . . . . . . . . . . . . . . . . . . .  650.672 
Wash ,"� l1!schine. P. T. Benbow . . . . . . . . . . . . . . . . . . .  650.579 
Water tube hoiler. sectional. Bailey & Jobnson . . .  1J5O.578 
Wheel. ' ' See Metal wheel. Sprocket wheel. 
Wbitlletree. G,les & Dow . . . .  . . • . . . . .  . . . . . . . . . . . . .  650.877 

;��,
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. .  :.: :  �:+� 
Wire tie. u. C. Ditzler . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  650.900 
Window fastener. I':aches & Kerr . . . . . . . . . . . . . . . . . . .  650,673 
Wrench. See Pipe wrench. f�':.n"cta9n;,1���apiiiiig· meeiian'18m ·fo;.· 'ii: F: 550,

691 
I:!traw. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  l;OO.656. 650.657 

The Curtis Patent 
Return Steam Trap 

Returns all condensation bRock 
to boiler, and operates £>quaUy 
well with reduced pressure or ex· 
baust steam. 

Its general use the past 10 years 
. is best proof of its superiority. 

or Send for circular S. B. 
O' ESTE .... SEELEY CO. , 

29-33 Haverhill St. ,  Boston. 

For Electrical and Ex­
perimental Work. 

FOI' GU1l8ntillts &: Tool 
'taken. For Gelle1'al �E3::l •••• J/achine Shop l I Pori.:. 

, High Grade Tool s ;  
perior i n  constructjon�

l
����t��t �5�l

g
�o;�; 

lathes made. and quality considered, tl1e 
cheapest. Selld . for  cataiol/lle awl p rtCl·IS. 

W. F. & J OHS BARNES Co .• 1999 Ruby St . •  Rockford. II I .  

.. - money printing for 
PRINTING others ! Type·setting 110 YOUR OWN Save money ! Make 

I easy. Prmted rules . 
• 3. PRESS Cor WrIte for catalo�ue. 

D ESI G NS cards. circulars. &c P
ressr· type. cards. 

:r , . .' Press for printmg I 
et

'j{Et§�"
c
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Bicycle axle lamps. bracket for. W. N. Beardsley . .  24.948 1 a small paper. $40. Meriden. Conn. 
Card. Christmas. Heck & Wyatt . . . . . . . . . . . . . .  . - . . . . 24.943 
Coal scuttle. Feeny .l< Rei lly . . . . . . . . . . . . . . . . . . . . . . . . . .  24.947 VANDUZEN STEAM PUMP Comb. J. W. Adams . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 24.942 .J ET 
fI':.nf�g:��ci; �.

le
h':,":Il'\�::: : : : : · : : : : · : · · : : : : : : : : : :  �;ll:3 THE BEST II THE WORLD. 

Kitchen cabinet. J. M. Curtice . . . . . . . . . . . . . . . . . . . . . . . 24.9.15 Pumps Any Kmd of Liquid. 
Letter opener. �. H. Besly . . . . . . . . . . . . . . . . . . . . . . . . . . . .  24,941 In Order, never Clogs nor ScaJe frame, welgbing, J. W. Culmer . . . . . . . . . . . . . . . .  24.951 Every Pump Gua.r&nteed �poon. L. R. Horton . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 24.939 SIZES __ . 

���������!:.;;g�b�c�D:n�:�: : : : : : : : : : : : : : : :  : : : : : �:� per'Hour, 
WiCk. lamp. S. B. Morss . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  24.944 Address 
Yoke band, neck. H. W. Cooper . . . . . . . . . . . . . . • .  , . . . . .  24,950 DUZEN CO. Cincinnati, o! 

TRAIH � MA RKS. 
. .  VELOCITY O F  I C E  BOATS. A COL· An�Iseptic preparatIOns, J. W. WOOd . . . . . . . . . . . . . . .  21,390 lection of interest.in/! leuer& to the editor of the Se t ES-Artl�les and preparations, certain named, L. G. TIFIC A �l E B I(,A N on the question of the speed of ice .. lxen . . . . . . . . . . . . . . .. . . . . .  : . . . . . . . . . . . . . . . . . . . . . . . . . 27,403 :  boats, deruor.st rati nll how and why it I� that these craft B�er, F. Emmert 8rewlDg.Comp�y . . . . . . . . . . . . . . . . .  21,400 . �ail faster than the wind which propels them. I l lustrated BlC'ycle saddles �d sundrIes. ClImax Manufactur- with ]0 exp! ;mawl'Y d iagraws. Contained in �CIENTIFIC In,;r C0f!lpany . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  27,410 

I 
A MERICA N  S U PPLEM E N T. No. � 14. Price 10 cents. Blcyc]es, Cro�n Cycle Company . . . . . . . . . . . . . . . . . . . . . .  27,411 '1'0 be had at this office and from all newsdea)ers. Bicycles. E. C. M.eacham Arms Company . . . . . . . . . . . 27,412 

Bicycles. velocipede •• and their parts and attach-
ITTL G REW PL mento. Barnes Cycle Company . . . . . . . . . . . . . . . . . . .  :17.400 L E I ANT SC ATES Boot� and shoes, leather, Co!eman. Burden & 

I Warthen Company . . . . . . . . . . . . . . . . . . . . . . . . . . 27.376. 27.377 Wire sizes for Jewel. 
Canned bulJed corn. Western New York Preserv- rs, Dentists, Tool Ma-
Cb���c�Ys� ���'!ili;t�:�N,1£:n*���yiie· ChemiCii 21,406 ��' ��gbi!t::,t��t: 

Comgany . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .. . . :n.395 with Taper. Plug, 
CI�ars. E.  C. & M. W. Berriman . . . . . . . . . . . . . . . . . . . . . .  27.31J6 and Bottomi� taps 
coa�����l
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Cotton goods, all classes of. Kunbardt & Com pan

'!. 
27.378 I smiths and carriage 

Cou�h drops, sUck candy, and French mixtures, . ( makers use. IT Send jor fully illustrated catalogue. 
r· Birkmeyer & 80ns . . . . . . . . . . . . . . . . . . . . . . . . . . .  27.383 1 WELLS BROS & CO P O Box B Greenfield Mass Dletnfectants. chemICal products and colors for . .. . . ' , .  
use as, Hartmann & Hauer • . . . . . . . . . . . . . . . . . . . . . . 21.391 I A Y S . bbl"  Y DI.IB':���*{g
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27.893 re ou crl lng et ? 
Dress facings and ImillJ,ts coarsely woven, colored, 

and stiffened linen. Wilmerding & Bisset . . . . . . .  27.381 D O N 'T ' It hurts your business! for every· 
Drinks, food, Postum Cereal Com

oany . . . . . . . . . . . . . .  27,402 - one knows you can Ite a 
Eng

���; 
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I
�� .���� 27.113 NEW MODEL No. 2 IrlPROVED 

f�E�ft�ce��!��!!����t���i�:�\?�����: �;� I Am er"lcan t' 8 -Alttlebolaget Goranssons Mekaniska Verkstad 27.394 .) T . 
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.� •. .  �: 27,375 ypewrlter Kojl. moyashl. diastase. ferments of yeast. and -

La.:;o�.v;t'i�\'fJo':�mi'di.:!'�k;��::.epaily : : : : : : : : : : : : :  �:� A Stnndard Made Machine that will do unexcelled 
LeatCer and leather goods. American Velocitan work fa

E
idlY and easily. 200 good copIes can be made In 

Company . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 27.3'19 20 mlnu es with It and the duplicator-$10 complete. 
Medlcme medica ted tablets. pills. and chewln� or �'or letter written with it. address 

lliu�. liqUid. Wilson & Yealy . . . . . . . . . . . . . . . . . . . . .  27.384, AMERICA N  TYPEWRITER CO .. 267  Broadway New York Medicme. certam Darned, Van V l eet-Mansfield ' 

Min��
g ��tlr�nk·hejj8er· · M·inera·lbrunnen· · Friiz 21,387 

Mey"" & Company . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 27.398 
Perfumery. tOilet articles, and preparations, R. 

Hudnut . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  27.392 
Remedies for general debil ity, malaria, and throat 

and lunll troubles. M. G. Bischolf . . . . . . . . . . . . . . . .  27.386 
Remedy to"!' catarrb. H. Ji1l8oD . . . . . . . . . . . . . . . . . . . . . .  27,385 
Rubbe-r Roods, l!. E. W�oner . . . . . . . . . . . . . . . . . . . . . . . . 27,380 
Soporitlcs. Firm of E. M.erCk . . . . . _ . . . . . . . . . . . . .. 21,388. 27.389 
Stampm2 mil l shoes. C. J. Hodlle . . . . . . . . . . . . . . . . . . . .  27.414 
'l'ea. Arbuckle Brothers . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 27,405 
'1'obacco, cbewiall, M. W. McCoy . . . . . . . . . . . . . . . . . . . .  270397 : 
WInes. F. W. �·Ietcber . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 27.399 

For Railroads. Mills and Manufactories. 
Builders of Steel Towers and Tanks. 

La. Red Cypress Wood Tanks a specialty. 
W. E. CA LIIWEI. '. CO • •  

217 E. Main Street. Louisville. Ky. 

..\ pri n t f>' d  c n ll �' ot the speClflcation and drawln,;r ot 
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25 cents. In ordering- please state the name and number 
'iJ�o��fy�

t��� �����d. and remit to .\lunn & Co., 361 I 
Vanad inn p n r t' u r lll may now be obtained by the in • .  

;g���J?��id�� �g:y 
i
�;:�I�"p��. ���st

l
gf � ��t I If compilcated the cost will be a little more. For full H Y P NOTI SM My original method '2. lOO pp. pam-mstructloDB addre .. Monn & Co., 381 Broadway. New phlet lOco One on Personal Magnet-

'i ork. Otber forelllU par.ent8 may al80 be obtal.ned. iBm lOe. Dr. Anderson, S A 7. Masonic Temple, Chicago. 

A R M STRO NG 'S  * PIPE  *-I
'I
��EAD I N G  I � E k CUTTI N G.O FF MACH I N ES e1IT * 00 Q Both Hand and Power. UU � 

Sizes 1 to 6 lnches. 
Water, Gas and Steam Fit-

ters' Tools, B1nged Pipe Vise.. � � � Pipe Cutters. I>itock8 ana DIes 
uni l·M.a/lv acknowled4ed to be 
THE BEST. arSenalor catalog. 

ArID8trona IUfll'. Co .. 
n .. idll'eport, Conn. 

THE ORNAMENTAL IRON INDUS-
tn· ·-Descript ion of the . method of manu facturing 
wr(ju�ht iron in to ornamental and nrtlstlc forms \V ith 
9 i l l ustratIOns. Contained in SCIENTIFIC AMinnC.AN 
:S U PPLEM E K T. No. 1 020. Price 10 cents. '1'0 be had 
at this office and from all newedealers. 

A Desirable Ho l iday G ift. 
. •  D R A P E R 'S • •  

Recording Thermometer 
Gives a correct and continuous 
record In Ink of the temperature 

In���:3e:i�i\'�ag·s.· Gov',,-im;ent. 
Standardized and Warranted. . 

lnite lor particulars. 
TH E DRAPER M F G. (;0. 

1�2 Fl'ont Street, New York. 

&WELL DRilLS awarded Higllest Medal at the World's Fair. All latest improvements. Catalogue tree. F. C. AUSTI N M FG. CO.. CH ICAGO, I LL. 

J

The Electric Candle 
for Magic Lanterns. Absolutely the newest and least expensive device for scientific or popular projection by electriCity. II:r' Sena jor special circula1·. 
1010 Ch�:i�unt.� f.::i·I!�'!,"l
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Makers o f  Local and Long Distance 
! Mason·Maxwcll TclcDhonc Mf!, CO . 

• Telephones, Switch-Boards, etc. 
Send 16.00 for a sample of our House Telephone with battery, receiver and transmitter compl�te .. guaranteed to work perfectly on Unes up to 500 ft: 

, Factory and Offices, RICHMOND, VA. 

B U Y  
T E L E P H O N E S  
'rha�  a r f" t;""fJd-n o t  • •  Cht'RP t hhu r ... " The differ­
ence In cost \s Uttle, We guarantf.,e our apparatus and 
r,�r:�!�:n�: :��ti�r:t�ma:n

a
l���eJ���) �r "�����) ,��

ts. 

WESTERN 'l'ELEPHONE CONSTRUCTION CO., 
UO Monadnock Block. CHICAGO. 

Largest Manulacturer. 01 Telephones lin the United States 

H ELLO, CENTRAL ! 
DO. you use telepbones 'l If so. we can JoCive Yflu JUs� wi]at you want. Our specialty is Blake 'l l'an�mltters . .  There is a ., best " in everytbing and ours are the best. We supply complete telephones or all or any of the parts to construct a telephone. Write for illustrated catalogue PH<ENIX IN'l'ERIOR 'l'ELEPHONE CO.: 

131 Liberty St . •  New York. 

E M PI R E----
• B O I L E R  CLEAN E R  • 

---COM POU N D  
W P.  Don't  Oller G ,· n tu i t i e!'t. but our 
Circular will give you the information 
that T�.I(I,11l &��b!�l l�il ��1 �;�I. v fTrZ1:1!�: 

proved. and beingu.ed by the Largest 
Railway. and Factories in the East. 

OFFICE : 
Kemble  Bldg .• 1 9  W h i t e h a l l  St . ,  N .," . 

IX; to 75 horse power. For Propelling Boats of all kinds. 
Cheapest Fuel , Absolute Safety, No Licensed En�ineer. 

r#IW,!;�eCJ;st%�i�':.'le'P��=�n Successful se. 
C ; J . O R E  GA� EN G J N E  CO., 

Merion A venue & 49th Street, PHILADELPHTA, P A.. 

"OTTO" 
CAS AND CASOLIN E 

E N C I N E S .  
� t o  100 h .  p. Can b e  used In 

cities or in country inde­
pendent of gas works 

or Ilas machines. 
No Boiler, No Dange .. , 

OVER 45.000 SOLD. N o  Engineer. 
The Otto Gas Eng i ne Wks. , locorp'd. Phi ladel phia 

A IUI'rlcn n StealD Vessels. By SHmuel Ward St .. n-�8&' 
. . . 
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" l·chltectuFR I .:uK"i ueerlna-. Wi lh  Rpecial refer­
ence to HiJlh Bui ld inc Cunstruction, including lIH1ny  ex­
lHu ple8 of Chica�o Office Bui ld iD�S. B�' JuselJh Kendall 
Frel.tag. F�rst ed1l 1_on. 8vo, cloth. 2:-$9 pages. 120 i I Ius-
tratwlls. N. Y . •  l89a . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  $�.�O 

Bookkeeping. Goodwin 's Improved Bookkeeping 
and Business Manual. By  J.  H. Goodwin. 8vo c loth. 
300 pages . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  $3.00 
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ive and Decoflltive Work in Wood that CHn be done by ��;n�i��heij[O�� Y �luOnU:.eW?L����aar� dof
F
��r����tiO�� 

from the Pen and Penci l of the Author. 8vo. clot h .  '1i2 
pa�es. London and N. Y • •  1895 . . . . . . . . . . . . . . . . . . . . . $3.00 

Cements. Calcareous Cements : Their Nature and 8rlb�r�
iW. sR�d��a�

s:.rv�iO�g���n�YIrue
s�;�r����Il·I� 

$2.�0 
Chemistry. A HHndbook o f  Industrial Organic Chem­

istry, adapt ed for the use of Manufacturers, Chemists. 
and a l l  interested in  the Utilization of Orllanic Materials 
in the Industrial A rts. By Samuel P. Sudtler. Second 
revised and enlarged edition. 8vo. cloth .  127 illustrnhons. 
537 page.. 1895. . . . . . . . . . . .  . . . . . . . . . . . . . . . . . . . . . . . . . . .• �. 00 

Civ i l  Ellil lne tOrinflo A Treatise on CIvil Engineer. 
Ing. By W. M. Pa tton. 8vo, cloth. 1.654 pages. l I loo. 
trated. N. Y . •  1895 . . . .  . • . • . . • • • • • . • . . . . . . . . . . • • • •  $7 .�O 

( :olnpreNsed Air.  Pract ical 'Information upon Air 
Compression and the 1'r' lDsrnission and AppliOHtion o f  
Compressed Air. By Fnmk Richard�. l2mo. cloth. 203 
pages. Illustrated. N. Y • • 1895 . . . . . . . . • . . . . . . . . . .  $1 .�0 

Coppe ... Modern Copper Smelting. By Edward Dyer 
Pet ers. Jr. Seventh edItIOn. Rewritten nnd �reHt ly f'n­
larged. 8vo. cloth. 6.12 pages. lllustrated. N. Y • •  1895. $:\.00 

Electrical BOllts It nd Navigation . By 'rhomHs 
Commerford Martin and JOt�eph Sachs. 8vu. clf ·th. 98 
illustrations. 224 pages. N. Y . • 181)5 . . . . . . . . . . . . . . .  $2.�0 

Electrlcn' Eugineerhlll" fo,· Electric Li &ht 
Artisaus and �lude Il E 8. By W. Slingo and A .  
Brooker. With S46 i l lustrations. 756 pages. New and 
revised edition. 1895 . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . $3. :1 0  

Eleeuoical 'l' I'nUt!!Imissloll of Enel·a;y. A l\lml Ual 
for the Design of Elecl rical Circuits. B"r ArLhur 
Vaughan Abbott. With 9 fold ing plates. 8vo. cloth . 586 
pages. Il lus trated. N. Y .. I895 . . . . . . . . . . . . . . . . . . . .  $4. �0  

El ectricitY . A lternating Electric Currents. R ,· Ed. 
win J. Houston and A. E. Kennelly. 12mo, cloth. i llus. 
trated. 225 pages. N. Y . •  1895 . . . . . . . . . . . . . . . . . . . . . . $ 1 .00 

Elecu·jeity. Domestic Electrical Work. Concise and 
Practical Explanat ion for Plumbers. Tinners and Hard­
ware Dealers. on How to Wire Buildinlls for Bells, 
Alarms. Annunciators. and for Gas Lillhtmg from Bat­
te�ies. I l lust rated with 22 diagrams. By William A .  
WILtbecker. 55 pages. Paper cover. 1095 . . . . . . . . . . . • �� 

Electl'ic i ty for Jt:vel·ybody. I t s  Nature and U�es 
Explained. By Phili p Atkinson. With ]OO il lUstrations 
and portrai t of the Author as a frontispiece. 12mo. 
cloth. 240 pages. N. Y . • l895 . . . . . . . . . . . . . . . . . . . . . . $1.�0 

Electrici ty. The Intel lectual Rise lin Electricity. A 
History. By Park Benjamin. 8vo, cloth. 611 paJes. ll. 
IUstral.ed. Gilt top. N. Y .

• 
1b95 . . . . . . . . . . . . . . . . . . $4.00 

Electricity. Polypbase 1£ iectric Currents and Al ter­
nate-Current Motors. By Silvanus P. 'I'hampson. 8vo, 
��g��on �U�Y":. l�l . �1.1.�����.

t
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Expl�sives. 'J1he Manufacture of Explosives. A 

TheoretICal alld Practical 'Treatise on the History. the 
Phy�ical and Chemical Properties and the M anufaet.ure 
of Explosives. By Oscar Guttmann. 2 vols. L8vo. clot h .  
Witt: U 7  I l lustrat ions. London .  1895 . . . . . . . . . . . . .  1119.01' 

FeJoti lize l·8. Principl es and Practice of Agricultu­
ral Anal ysis. A Manual for the est imation of SOils. Fer­
tilizers, aDd A2ricultnral Products. For the . use ot+ 
Analysts. 'reachers and Students of Allrlcultural Chern." 
Istry. Vol. 11. Fert il izers. By Harvey W. Wiley. Bvo. 
cloth. 3.12 pages. I l lustrated. 1895 . . . . . . . . . . . . . . . . $�.OO 

Gold. The Metal lur"y of Gold ; A Practical Treatise 
on the Metal lurllical 'l'reatment of Gold.Bearin,;r ·Ores. 
including the Processe& ot' Concentration and Chlorina­
tion and Extraction by Cyanide. and the A8sayin�. Melt. 
Inll and Refining of Gold. Bv M. Ei.sler. Fourth 
edition. revised and enlarged to 700 pages. IllustrationR 
and Folding Plates. 8vo. clotb. London. 18!l5 • . . .  $�.OO 

Harbors. Principles and Practice of Harbor Con­
st.rnction . By Wm. Shields. 300 palles. 9i illustrations. 
lb'95 . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  $ .. . 00 

Heatl ug. Practical Hot Water Heating. Steam and 
Gas }'l tt ing. I l lustrated. ShowiDR" the latest and most 
approved devices and appliances used; also the best and 
quickest methods of doing" Hot Water Heating. Steam 
and Gas Fitting up to t h e  present date. By JarneA J .  
Lawler. J2DlO. cloth. 2tu pages. N .  Y • •  1895 • . • • • .  $�.00 

Invention. The Origins of Invention. A St u dy  of 
Industry amonll Primitive Peoplef'.. By Ot is  T. MHl:lon. 
With t I Iustrat ions. 41U pages. 12mo, cloth. London 
and N. Y . • 18:16 . . . . . . . . . . . . . . . • . • . . . . . . . . . . . . . . . . . . . .  $t.�:\ 

Mal'ine Ellg ineeriulr. A Manual of Marine Engi. 
neering. comprisin� the Designinll. Construction and 
Workinll of MarIne Machinery. By A. E. Seaton. With 
numerous tables and i i 1ustrations, reduced from work_ 
ing drawing-so Twelft h pdlt ioD. Revised th roughout 
and en,ar�ed. 8vo. cloth. 5b5 page •. London . 18'JD.$6.00 

Mechauical EI IK" i ll eel" � l'ocketLook. A Ref er­
ence Book of Rnles. Tables. DHta and Formu lre for the 
Utle of Engineers. Mechanics and 8tudents. By William 
Kent. l:!mo, morocco tiap, pocketbook form. 1.087 paJres. 
N. Y., I89a . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  $6.00 

Mechanism. The Wonders of Modern Mechanisru. 
A Resume of Recent Progress in Mechanical. Physical 
and Engineering SC'ience. By Charles H. Cochrane. 
Crown 8vo. cloth. Phi ladelphia. 1895 • • • . • • . . . • . . . .  $2.0 II  

Minerals. and How to �tudy Them. A Book 
for Begmners in M ineralogy. By EdWard Sli l i sbury 
Oana. With more t hun 300 i l lustrations. 12mo. clot h .  
88O nalles. N. Y .. I 895  . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  $1 .�0 
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By C. G. Warnford Lock. 8vo, cloth. 668 ptlges. I I l us. 
trated. London. 189.> . . . . . . . . . . . . .  . . . .  . . . . . . .  $�.OO 

Model Engine Constl·uction. With Practical In­
structions to Artitlcers and A mateurs. By J .  Alex­
ander. ContaintllJ! numerous i l l ustrations and twenty­
one working drawings from orillinal drawinlls by the  
Author, and redrawn by C .  E. Jones. 12mo. clot h .  :t�2 
p8l(es. London . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  $3 .00 

Petroleum : Its History. Oriflin. Occurren<>e. Pro· 
duction. Physical and Chemical Constitut ion, Techno-
10lZY, Examinut ion and UseR ; tOlZether with the occur­
rauce and uses of Natural G8�. By Wil l iam T. Brannt. 
I llustrated b \' 3 plates and 284- engravinils. 8vo, cloth. 
715 page.. 1895 . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . $7 .�O 

th���!Op���r,!llaPhi��e
UI���i�.

n8��i�:� t�������c��: 
Harrhmn. Volume 8, 1896, 8vo, paper cover. 34H pa.!etol. 
Illustrated. N. Y., 189., . . . . . . . . . . . . . . . . . . . . . . . . . . .  $ 1 .00 

ti��frl"��:��:�en����i��s�f tl
e
X��W��1 :;!����f�; VA P 0 R LA U N C H • and Thermodynamics for the prH;ctica] use of Ice �anuw 

Engine and helm controlled facturers. Cold Storage Men •. Contracto!s, En�Jne�rfl, 
from bow. Latest improved and Brp.we�s, P�c.kers. �nd ot hers m�er�.sted III the appl lCa­
only 12 to 1 motor now ready for t loll of Retr.I�p.ratIon. By .T . h:. �lebel. l2mo, �lot h .  
the market. 18 to 40 ft . laUnCheS ! 256 pag-es. 1895 . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  $�.�O 

�t!'e���� 7pf}'ot r�������se�p��d B�f��·M�Kft�·�C:!!�'
·
Gvo��I�t t��ft���rat�J·.

o
¥:MI��l:�: 

and .alety guaranteed. No dan. N. Y •
• 

1895 . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  $3.00 
gerous naphtha m' gasolVne used. Wil'illg. How to W ire Buildi ngs; A Manual of the 
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J er�ey City, N .  J .  

Letter a n d  A ll !nv e r  Together. 
Makes perfect copies typewritten or pen I"t-

ters at the rate of 20 letters a minute, 

��
sJt:g itf:gf\jgr..c��l:rette�

i
:iE 

cents a hundred. No brush. No 
copy book. Hundsomely nickel 
§
lated Price $25. Auents wanted. 

Ae::����g':�E�T�
e
�

e�6-:{E�1f�: 

Tum the crank, f1I(J(;� J:,:�dJ';'k.
New York, N. Y. 

Our entirely new Catalogue of ScientifiC and Techni­
cal Books, conta.ining over 3,OJO tities, and embracing 
more than 300 different subjects, with Authors' Index, 
wlll be maIled free on application to any address in 
the world. Add ress 

MUN N &. CO.,  
P u b l i sh e rs of  the " Sc i e ntifi c  A merican," 

36 1 B roadway, New Y o rk. 

© 1895 SCIENTIFIC AMERICAN, INC.



RlchardJ' Alumtn tum. A new, revised and enlaroed edition. I 
• • • JUST READY • • •  

Aluminium: 
Its History. Occurrence. Properties. Metallurgv and Ap­
pl i ..!st lO llS, I Ilcl u ci i n g  its Al loys. By Josepb \V . Ricuards. 
A . C.,  J 'II D., jn�t r uCl 0 1' in l\letal 1urgy Ht the Leh igh 
U l l i ve rsi ty .  T h i r J  J:l;dition. revised and enlarged. I I I  us­
t r . I [f � t1  lJy H e n 2' I":Lvi :lgs aDd two dingrams In one vol­
\ ! !T!P-,  � \' n ,  r i o t  ! I .  � . ;:! luges. 

� , itu t i f i, �mtti,au. 
VEl10X PJt DE D A Revolution ID Pbo­

H 1- I'\. tograpblc PrlDtiDg • 
When exposed to the same light. prints ;} OO time8 q u icker thlln albumen. • • 

GLOSSY or  MATT No dull or rainy weatber to Interfere witb your work. 
Develt}ped and toned as f�t !! th�t ���t::"Oj���Oc��t·1&���

a
�e:h=�f=°:!ore beauUjul than can be produced an anI/ other paper. Permanent prints. The jlreatest paper for hot or damp clin;Ia.tes. :J :i C 6 u f  H ID stat:I!Ps brinl(8 two samyle duzen cab's, developer and tbree oample prmts. N epel'" Platlnold. Enameled and Rougb Bromide Papers are the best and most uniform In the market. Nepera P O P, an imolubu gelatine paper. , 

r ca " Sole Man u fact urers. I!U!:l'J!:RA PARK, N. Y .  ������� c.��.fj,:�'tJJ�gUZ1��r: :JJ�::a:''i�!"J::ft::I''Sl!i::' 
AUSTHACT 0., CONTENTS. - Cbapter I. History of 

A l umini um. II. Occurrence of Aluminium in Nature. 
Ill. Phy.ical Properties of Aluminium. IV. Cbemlcal 
Propertie� of Aluminium. V. Properties and Prepara­
tion of Aluminium Compounds. V I. Preparation of 
Aluminium Compounds for Reduction. VII. Tbe Manu­
facture of Sodium. VIII. Tbe Reduction of Aluminium 
Compounds from the Standpoint of Tbermal Cbemlstry. 

Nepe a Ohern,' I 00 Rembl'llndt, a Matt Prlntlng-out Paper. 1 
The Edison Phonograph i c  New3 Inventive Problems So lved ��ange
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Aluminium Compouuds by the Use of Electi1city. XII. 
keduction of Aluminium compoundS� Other Means }!1"n�u��di�'fv?r

A��ec
s
t��c1IUmi�fJ!; . x'lf��f,':'Ynlt!::: 

Copper AllOYS. xvI. Aluminium-Iron Alklys. X VII. 
Analysis of Aluminium and AlUminium Alloys. Index. tIT A circular Sh01VitUJ jull table '1 wntent8. with 8pec� 
�::S�U�J �����kW;:;koS:lut;�;.,�"7:���� <m

e in 
H E N R Y CAREY B A I R D  eSc. C O . 

INDUSTlllAL PUBLlSH�RS.BoOKSELLERS & IMPOll'£KRS 
S t O  Wal n u t  St.· l·IoUndelploin. Pit .,  U. " . A. 

THE SAFETY VALVE. 
A journal for steam users, n�w under new manSfl6-

ment snd much Improved. p-Send JOT a gam.ple COP'll. 
F. E. SA \V A ltD, Editor and Proprietor. 

Times BuildiulI".  � ew Y ork. 

Durabl e-Easi ly  Appl ied.  
1'bts rooflnll iE- manufactured 

from natural Trinidad a&pbalt 
materials, and will Dot dry up 
and become brittle under ex· 
posure to the weather ag coal­
tar rooHn�s do. tIT Send jO'T 

free sample o! roof 12 years old, 
with circular and -price l;.,t to 
W A ltRE� C H E�I I (; A L  

&: IU I<· G .  (;0 ., Si:> F n l ton St reet, 
!'i e'" " ork. U. S .  A. 

Reagan Feed Water Heati ng, Water 
C i rc u lat i n!r !�t�on!����� a!!���o-tive Boilers. AGENTS WANTED 

in all parts of tbe United States to 
manufa�':s�� ,������.

alty. 

Water Circu lat ing Grate Co, 
Manuf's ana Sale Proprietors, 

GESERA.L OFFICE & WORKS, 
1026-1028 Filbert St., PHILA., PA. 

THE OSER LATHES 
For Turning Axe. Adze, Pick, 
Sledge, Hatchet, Hammer. Au· 
ger. �'i1e, Knife and Chisel Han· 
dIes. Whiffletrees, Yokes, Spokes, 
Porcb Spindles, Stair Balusters. 
Table and Cbalr Legs and other 
Irregular work. 

IT Send jO'l" Circular .4. 
The Ober Lath e Co., Chall"rin Fal ls, 0 • •  U.S.A. 

A PHONOGRAPH or A K INETOSOOPE  
tbe great money-earntnjl wonders. Sample copy IOc. 

THE O H I O  PHONOGRAPH CO.,  CINCINNATI ,  O.  

$ 2 6 , 5 0 .  A n  8 L i g h t  1 6  C. P. 1 1 0  V o l t  Dynamo 
N o r  a ' O l· .  but a blgb ,;rade. 
substantial machine, which 
we guarantee to do all we 
claim for it, We place this 
machine on the market at 
above Jow price in order to 
Introduce our Dynamos and 
Motors of larger sizes. 
ITSend jor circular No. 26. 
ItOTH BROS. & CO.,  
30 to 3 <1  Market St . ,  

(;h lcBlI"o, I I I . ,  U.8.A. 

WA N T E D  ��:/a
�:�
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M 8 n u fll(�t. n 1'e and new Of Improved chemical processes 
to introduce in its works. 

Prof. PETER T. AU�TEN, 
Polytechnic Institute, Brooklyn. N. Y. 

N I C K E L  
AND 

ELECTRO · PLA Tl N G 
Apparalus and Material. 

THE 
Hanson & Van Winkle Co. 

S e n-u r k ,  � • •  J .  
SI LIBERTY ST  . •  N.  y ,  
36 & 37  S. CANAL ST., 

CRTCAGO. 

Gearhart 's Family Kn itter. 
'Knits a stocking heel and toe In ten min­

utes. Knits everything required in the ����
e��

l�i�g: y��:.
sp

�o�
r 

p���\���1 
knitter on tbe market. A cblld can 0 e· 
rate it. Stro n g ,  Ilu rnbl t",  Shnpfe, 

, . .  R�dlae��IS�����.g
uat����ilculars 

!l . and oample work, address 
;:iJ> J. :iii. <3r:lil.A. __ � A.:El..T. 
p..� 4 Stone Street, C l earfield, Pa. 

THE FISHE R  

Patent Steam Pump Gov-ernors 
For Steam Pumps Working under Pressure 

and tbe 
F ISHER PATENT GRAV ITY GOVERNORS 
�'or Steam Pumps filling elevated open tanks, 

are the m:�s�����t:n����:�le devices 
II E I' I lT\; \,l  f'.\ I.VES. pp" Send for Circulars and testimonials. 

l<' I l" H E R  G O V E IC � O l (  C I I  • •  
201 8 .  1st Avenue. Marshalltown, Iowa. 

T H E  " ROUND BOX" 
TY PEWRITER R IBBONS tE ee STANDARD ROTARY 

M . ..  M .  CARBON PAPERS. ;» CURLING I RON reverses and curls either way. Clamp the ha1r, press the 

� .. ;a 
Automatic Knire Grinder. 

FOR 
ELECTRICAL PURPOSES. 

Prices and Estimates on Special 
Work Given on Application. 

BRUNT & TH O M PSON ,  
Successor. to H EN RY BR U N T  .. SON, Manufacturers. 

East Liverpo o l ,  O h i o ,  

Tbe Knickerbocker 
Brace and Suspender ���s�ln� o:'O:n 

M
a'i,';i 

Girls. In use through. 
out the c i v i l i z e d  :g:L�alds

a:f�e le�J ��!!!!!II ... -� cbest measure. Illu­
strated circulars free. 
Addr. Knickerbocker 
B r a  c e Co.. 337-341 
Cburch St. Easton, Pa 

S T E R EOPT I CON S .  MAG I C  L AN T E R N S A N D 
ACCESSORI ES, S E N D  FOR CATALOG UE 
TO CHAS BESElER MAK[R2IBCENTRE ST. " N EW Y O R K . 

TURBINE W A T E R  W H E E L S.  S E N D  F O R  PAM P H LET. 
".&lU!:8 LEFFEL '" CO., 8PrINGeld, ObI., U. II. 4. 

�'.i.iC:ttO 
TYPE W H EELS.  MODELl L EXPERIMENTAL WDftI(.IMAI..LMlllCHIIEIft 
ND�£LTIU • E.TC. NE.W 'OfU( STE.ICIL WONI 100 NAMAU 8! N'Y. 

DlPORTED RUBBER COMB 
for 25 cents. A new one free If broken wtthIn a year. 
M. WEl L .  1 6i:> Avenue A, N e w  York. 

D
EAFN E S S  &. HEAD NOISES CURED b my lovillbic Tubular Ea r  CuahioDL Whll ra heard. �arr.Dted to help more cues tbao al l  almll:r devices 

11. HlscoJ: 01l1�:�:�B�4�:;� N�ry�. S�:df::b:tk�f �'!�iFREE Give perfect satisfaction when 
otbers fall. Used by nearly all United 
States Government Departments. 

Samples }'re< upon application. 
lU I T'(' A G  &: V ( ) UH : It, 

�:���'I:���e 
p
�W:n�:.

v°B":.teJI�Je .:::'e�:,ff�,:"�: 
post paid. The Angle Mfg Co •• 4' S. J elferson St., Cblcago. a: I N C U B A T O R .  i�J;'���t�� �� �f��

e
r�I:r�;���l� Manufacturers for the Trade. e S1fr..D���e,'!r\of.'l�:' Cor. l',rk It 11.11. Aves., l''fk Bldge, 11. 3. {� I,. ment you think of buying. 
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FOR THE HOLIDAYS. stone not adapted to the work. Our 
��I:,��r: f�����d��:r::y

v:;;���y of grits .. . .. , 

1 2 , 5 0 0  Kec e i l. l l!h  7 0 S l· uge�.  I» ri c e  $ 6 .  
Bound i n  Sheep, $ 6 .  Hai/�Jlorocco, $f; .50.  

w �  ;�!lrll Ot�: :��( tso1fri�' i�lf�r��dh���?(' . 
G R '\ F'I' O N  !'>'l' O N E  (; O lU l' .\ !'i \·, 
No. � River Street. GRAFTON, OHIO. 

V8u U S E  G R I N DSTO N E S ?  
If so, we can supply you. All sizes 
lII ul i l i t e d and u l i m o n l l l  .. ! d .  always 
kept in stock. Remember, we make 8 
.pecialtyof selecting stones for ali spe. 
Ctal purposes. IT Ask jO'T catalogue. 
'I' b �  C J . EV E J . A loi ll !';'l' U Ioi E  C : U .  

2 d  Floor. Wilshire. Cleveland, O. 
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try and at tbe least expense. The 
book Iswortb dOllars to you. Address 
A. F. Williams, 61 Race 8t., Bfl8lol. CODD. 

TENDERS WANTED ��::'Uf:�U:����u�� 
per thousand my patent .. Baby Food Regulator " In 
brass. nickel plated. First order will be for four 
tbousand. Dimensions 1� in. by !If! In. Sample on ap­
pllcatlon. A. A. DA VIDSON. Victoria. B. C., Canada. 

VOL:-i EY W. MASON &, CO. 
f'RICTION POLLEYS, CLUTCHES, ann ELEVATORS 

l'Rov t D EI'\CE, It. I.  

:FWor Sa1e. 
State rIghts or to manufacture on royalty H UGHES' 
A � T I . S I . A 1U  and other .alable InventiOns. For 
particulars. addreBS 
F. H U GHES, West Dulwtch. London, Enll"lancl .  

F-or Sa1e. 
The wbole or part of valuable patent on an Awning 
constructed on prinCiple of Venetian Blinds. Adapted 
to be folded up over door or window and used for ven­
tilating. .belter from 8un's rays or rainy weather. 
�'or particulars, address C. L EC J .ER(;Q, care Munn 
& Co., 381 Broadway, New York. 

�.� . T ELESC O ����6 G U � ·'Wi� W. & D . M O G E Y. 
. ,  B A Y O N N E C I T Y N J This splendid work contslns a careful compilation of 

the most useful Receipt& and Replies �iveD in the Notes 
and Queries of correspondents as published In the � c i .  . ... . 
ell l i l i c ..\ I I 1 l· ,· i ca ll duriwr the past flfty years ; togetber g� ...... O EA F N ESS For $ 1  currency o. stamps, we wll. 
wltb many valuable and important additions. 'il � send by mall, post/lllie paid, 

l i n,,' 'I' w .- h e  'I' h '' ' ' ' " ll fi selected Receipts are 2. > '; and H EAD NOISES relieved by using l�sam p le �rl�11 here collected ; nearlY everybrancb of the useful arts .! a ftlI heln" represented. It is by far the most comprehensive g Wilson's Common Sense Ear Drums.  E volume of the kind ever placed before tbe public. Q New scientific Invention. entlrel dllferent Tbe work m,ay be regarded as tbe product of tbe stud· in construction from all other devices. As.I.! tbe deaf . CUp les and �ractlcal experience of the al?1est chet:Illsts and I when an other devices fail, snd where medical skill bas : w�rker8 In all parts of t�e world ; the Infonnatlon giv�n : �fven no relief. dafe, comfortable. ana invisible � no ' belDg ot tbe blgbest valUe. arran"ed and condensed lD wire or string attacbment ' rite for_pamph let. I capacity % oz. You will be delighted conCise form conveDient for ready use. \V I I .  !'>I 11 N �;A It II Il l' �I  III \ N tH Ii.  e l l . ,  I witb It. Send for our catalog of special· 
Aimost every inquiry tbat can be t1lou"bt of. relatin� Louisville Trust Co. Buildlnj! LOUisville Ky.. ties. Penberthy. I nj ector Co'.1_ 

to formulre used in the various manufacturin� indUS- IF' �'le" t to" ( 1"$ 'PaVf'r. and 1122 Broadway, New York 1 1  ti Seventh �t • •  Detroit. lfJ.lcb. GR£A 
tries, wil l here be found answered. 

InstructiOns for working many different processes in 
the arts are ,nven. 
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IT Send jO'Y' Descriptive Circular. 
MUNN & CO., Publishers, 

SCIEN T I I<' I C  A III E lt I C A N OFFI CE. 
361 Broadway, New Yerk. 

lENTMAYER'S -
• • • M I CROSCOPES 

Used and Indorsed by tbe leading ProteBSors 
and Colle�es throughout the world. 

P.rfectwn in the Art oj Microscope maktn{!. IT Complete lIIustmted catalogue of micro­
scopes and optical appllratus sent Free. 

J. ZENTMAY ER, 2 1 1 So. 1 1 th St. ,  Phil •• , Pa. 

SCROLL SIWS /o��.���:t�:r 
_Iogue. Wllk1Dooa Clo., 81 Baadolph 1Jt,, � 

O rigina� LAWTON S implex 
1 00 c o p i e �  just like original from 
any written or type-written 
letter, postal card, musiC, 
drawings, etc. No Stencil. 
Different colors at on" Im­
pression. lndlspenoable If 
�� r:����i;�' AS

b
a
S���l�� Iy clean. No wasbillj<. Tbousands In use. Get tbe !lenulne LAWTON. Imltstlons are u8e. less. Four stzes, 6i! to 'lO. IT AGENTS WANTED LA W 'l' O �  & CO • • 22 Vesey St., NEW YORK, N. Y: 

F.I �� .
. 
B[I���E.��� 

BROOK LYN FIRE B R I C K  W O R li S .  
S 8  Vall D y k e  !'itl"eet.  B RO O K LYN, N. Y .  $ toDouEhnuts.tbatyouwlll buy aStRlldnrd Foun­tai n PI-II . Bend for circular. Something new. wtth perfect teed. solid gold �en and low price. RAPID PEN FACTORY, Wasblngton, D. C. 

Valuable Hol iday Gift ! 
A COPY OF 

Experimental Science 
Seventeenth EdUion. 
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)V{ilvcrti$cmcnt.s. 
O R D I 1\ A R Y  R A T ES .  

I ll s i c i f"  Pnsre.  P R e h  i ll fiie J" l i o n .  - , :>  c e n t �  n ' l i n e  
U n c li Pa::� .  � n c h  i J l ", e l' l i o n .  - • $1 .00 n l i n e  or For some classes of Aclvertisement8. Special and 
Higher rates tlre req u i red. 

'l'be aba't'e are cha .. �res per agate 1 ine- about eight 
words per !me. This notice shows the width of the line, 
and i s  set in  agatp. ty: 'e .  F.n�rav in�s may head aever .. 
t H �ements at the �ame rate ver agate : ine. by measure· 
ment, as t h (>  letter pres!:. AdvertL,ements must· be 
received at· Publication Office as early as 'J'hursdav 
mornU}f! to appear in the fol lowing week's 188ue. 

YOU can ' t tell a balky h orse by 

hiS looks and you're just as likely 
to be deceived in a bicycle. There' s 

no b etter gu ide when buying a 
wheel than this famous name-

MOllarch 
I t  identifies t h e  king of wheels-it' s  a 
guaran tee of stren gth, speed and re­

l i ability. A name tbat you can 
proudly point out to your friends. 

" models. ft'."l llud $100, fully guaranteed. For chil­dren a n d  adulls who waut a lower pri ce "' h eel the lteflanee i s  made in  B models, 140, $50, $60, $75. Send tor :Monarcb book, 
Monarch Cycle Mfg. 

Lake, HaI&ted and 
Fulton Sts., 
C HICAGO. 

Ba ... N C H E S :  

Any Boy 
that will take the trouble to send for a 

"Rugby" Watch 
CATALOGUE, N o .  6 1 ,  wi l l  k n o w  more 

allout ",bat w e  h av e  made for thelu in 

WATCH ES 
than t h ey n'o u l d  lenl"u by rendi ng a 
palle o f  advel·til!Jeln e n t s .  

Our entire new l ine of Boys' Watcbes is elegant 
in deSIgning and �uits every taste. 
The " )tu llb y " C a t a l o g u e  wlJl tell the story. 

The Waterbu ry Watch Co. 
WATERBURY , CONN .  

B auer 's  Economica l  F l ue Sc rapers 

Ilr;;o' J'''\C'''"'�''�'J.'.o. i��� ti���,P;�inJlU�I:�;d� 

'�?4� •• ",f:,.�1",�) (Pu
te

n
t

cu) , 
remo

\'�ui[��:ii�\�\t:�jf{ 
etc. Sent 011 t rial . 
U�ed i n !l;{ c i t jf:>� .  :o-elld 
for i l lustrateli · (" j rCll­
lar.. $10 per .et. :Iii 
per cent. olfuntil Jan. 

7 1  D earborn St •• C H I C A G O  

The 
American 
Bel l Telephone 
Com pany, 

125 Milk Street, 
Boston, Mass. 

This Com pan y o w n s Lctters­

Patent � o .  4 6 3 , 5 6 9 .  gra nted 

to E m i le B e rli n e r  � o \' e m -
ber 1 7 , 1 89 1 ,  for  a combi n ed 

Telegraph a n d  Teleph()ne, 
coyering al l  forms of 
M icrophone Transmit ters 
or contact Telephones. 

J t it ll t i f ic � ltttr i"lU. 
I ENG I N E S  H o i l p.l'!iI a u d  :lIuc- b i n ,.  T o n i ,. .  New 

I · and Second-hand. Stnd stamp for pa� 
"Machinery & Supplies." . \L P. Davis. Rocheste�.,_� 

�I€YGLES� 
Are made in the Largest and 

Best Equipped Bicycle Factory in the World .  
It requires a corps o f  scientific men t o  con struct a bicycle that will meet tbe demands of the 

modern rider . . We have the best men in .the world in each department-steel experts, mechanical 
experts. superInten dent.  master mecbamc, etc.-the largest and most thorough l y  modern bicycle 
plant in the world-buy the best of high·grade material, rega rd l ess of cost, and make every part 
un?er. our own roof- hence we kn�w we are right i n  warranting the Waverley to be the Lest bicycle 
bUllt ill the world, regardless of pnce. Do you want the best ? Our cata l ogue i. free by mail. 

INDIANA BICYCLE CO., IndIanapolis. lod .. U. S. A. 
HAL F A CENTUR Y OF CYCLES.-AN 
i ntere8t i nl! h istory of I he cyc le  from Its oriJZ"in up to the 
preoent t ime. Tne tlrst crank-dri ven bicycle. The 
' � uone-shaker " and its succeSbors. 'l'he tricycle. The 
modern wheel. Cycle bu i ld ing a science. POints of im_ 
prl l \' ement. 'I 'lle pneumat i c  t i l'e. A hand and foot cycle. 
With 9 illustrations. Contained in SCIENTIFIC AMERI­
CAN SUPPLEM ENT. No. I II I 'l. Price 10 cents. To be 
bad at this office and from all newsdealers. 

There is hardly a USE  OF POW ER 
m!v:���?6r��eJ�o�. s,{rg:;:,: 
or on the Farm. the 

" C H A R T E R " 
is not now tll linfJ. It is also rlln-
Di�8a!

ooaS�
sT�:s

l
b��I�a����:: ��===�,=,,=-:::s=:s �f:;;

e.
Of course it also uses Gas­

C H A R T E R  GAS E N G I N E  CO .• P. O. Box 1 4 8 ,  Sterl i n g ,  I I I .  

THE BICYCLE : ITS INFLUENCE IN 
Health and Oi�ea�e.-By G. M. H a m m o n d .  M. I>. A val­
l iable and i n lerest i H1!" paper in w h ich ( h e  �ubJect is ex-
�l��S��Ve
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the cyc l e  by persl lns di�e:l�l:'ri Contamed in :o:. C l EXTU'IC 
A l\I E l t I("A � S(T P l' l . t�'I E:--:T, N o .  I U O :! .  Price 10 cents. 
To be had at thiS office and from all newsdealers. 

DOES 
ANY­
THING 
PHOTOGRAPHIC-
The Pocket 

Kodak. 
Poeket J(odak, loaded for 12 pletnres, 1 %  1 2, 
Developing aDd Printing Outflt, • 

EASTMAN KODAK CO. 

$5.00 
1 •• 0 

Sample photo and booklet 
,or two uent stamps. 

ROCHESTER, N. Y. 

STA R R ETT'S I M P R O V E D  B E V E LS 
- '  -- � J. Blade and stock slotted through 

i � and through, tbus admitting �.. . .. . - 1 i , adjustments that cannot be ob­. - . ; tained· with a common bevel. lUU.S 'd�. , . , . I Clamping·screw heau not 8bown Cata- - , , . , 1  Let into a rabbet Hush with the 
logue . . . . surface of Btock w ll ich w i l l  · lie If'Tee. flat on work . .  Malle in three sizes. 6 inch, $1.25, 9 incb , '1.50, 12 inch, $1.75. 
The L. S, Starrett Co . , t!.
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E X P E R T  M O D E L  M A K I N G .  Est���hed 
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I M PROv r M E N T  THE  ORDER OF THE  AGE. " _____ m ... 

Three New Model 

Smith Premier Typewriters 
----- N o s.  2, 3 A N D 4 

H A VE YOU EXA M I N ED TH EM ? 
Many I m p rovements Heretofore Overlooked by Other Man ufactu rers. 

Address TH E SMIT� PR E M I E R  TYPEWR ITER COMPANY, Syracuse, N. Y. , U.  S.  A. 
BRANCH OFFICES I N  TWENTY-N I N E  PRINCIPAL CITIES IN T H E  U N I TED STATES. ------

Pyrometers, Barometers, Therm o-' .  
meters, Hydrometers, 

PR IESTMAN S A FETY O I L  E N G I N E  
.. Phenomenally low in C08t oj operatlon."-FrankJin lnst. 
1\ 1>11:,��'l�'lf Kerose ne . NOT Gasoline 

1\ O R  
I> S (; I N EE It  �c����icaMi�Pi�ir�gfiitht lng, Pumping, Milling. etc. 

P R I E S T  MAN & C O M PA N Y ,  I nc .  
F r o n t  ll n d  Tasker Streets.  _ _  l.J h i l ad e h) h i n  

At a P · Bicvclea, Watchel GUPIJ, l 'uggiel I:brneaa, 
SIIwlDg :'ttachint'li Org:ml. Phnol � It Jet',TOO'1 fIG D :--cale8 of .'1. 1 1  v Irietiea '.nd ! OO" other �rtJcJel U Lists Iree. CUlC _GO SC ... LK Co . , ChlC:\gO. 11 1 .  

- - T H E - -

Dr ESTA II I , I "' H E J) 1�4�.  
The Most Popu lar Scientific Paper i n  the World 

Only $ 3 . 0 0  a Yenr, I n c l n di n ll  l'o8tall'e. 

W e e k l yoo:i'l N u mhel's  a Y eaI'. 
T h l o  w i d e h' c i rcu l n . e d and splendidly Illustrated 

paper is published weekly. Every number contains·six­
teen pages of useflll information and a larjZ"e number of 
original engravinjls of new inventions and dIscoveries, 
representinJZ EngineerlO� Works, St.eam .Macbinery, 
New Inventions. Noveltles tll l\lechanic�, .Manufactures, 
Cbemi�try, FJlectricity.Tel ellrapb y,.Photogra o b y, ,\l"cbi­
tecture, Agriculture. Horticulture, Natura.l History, 
etc. Complete list of Patents each week. 

'I' f· .. m", of � n h ", c )' i p ' i n l l . -· One copy of the SCIE N­
TIFIC A M ERICAN wllJ be sent for one year 52 Dumbers­
postage prepaid, to any subscriber in the United States, 
Canaua, or Mexico, on receipt of 'I' h l · c t, J ) o l l a ,'!'i  by 
tbe pub! i � h ers i six months, $1.5O i three months, '1.00. 

( · l l I h  ... . Special rates for several names, and to Post­
masters. Write for particulars. 

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

ill U 1\ /<i  &: (: 0 . . a U I 1I  ... " , d \\, n y .  :\' e w  Yo,·I • •  
--�--

'dtntitie �mtrieatl Juppltnttnt 
'l'his is a separate and distinct publication from THE 

�CtENTJ1!'IC AMERICA :--'· ,  but is  uniform tberewith in 
size. every number containing- sixteen largE" pages fuB 
of engravin�s, many of wnicll are taken from foref'!n 
papers sne accompanied witb translated dpscriptlons. 
'l'B E  SCI l<.:NTIFIC A M E RICAN SUPPLEMENT is pub1tshed 
weekly, and lDcl udes a very wide range of contents. It 
preser..ts the most recent papers by eminent writers in 
all the principal departments of Science and the Useful 
Arts, embracing Biology, Geology, Mineralogy, �atural 
HIstory, Geography Arc h reology, Astronomy, Chemis­
try, ElectriCity, Light, Heat, Mechanical Engineering, 
Steam and Railway Ene-ineeriClg, Mininll, Ship Building, 
�Iarin� Engineerinll, Photograph y,  'l'ecbnoloIlY. Manu­
facturing Industries. SanItary Engineerin,z, Allricultnre. 
Horticulture, DomestiC ECCJnomy, Biography. MediCine. 
etc. A vast amount of fresh and valuable information 
obtainable :n no other publication. 

'171e most important Engineering Works, MechanIsms, 
and Manufactures at home and abroad are Illustrated 
and described in the SUPPLEM ENT. 

Price for the SUP"?LKM l!:NT. for the United Sl ates. 
I 'an ada, and Mexico. $5.00 a year i or one copy of the 
Sf'IE�TIFIC AM ERICA N and one copy of the SU P P LE­
I\J I!:NT, bot.h mailed for one year to one address for "7.00. 
Single copies, 10 · cents. A dd ress and remit by postal 
order, express money order. or check, 

lU L r'\ �  & ( � O . ,  3 .; 1  B r n .l I l n' D Y ,  � e ",' Y o rk. 

--�,--

�ni ld iug  �d it i ou� 
This is our catalo!,ue. It contains 

550 pJt.ges and over 2,<XXJ i l lustrations 
of Tools and Machinery of all kinds 
ann Supplies. I t  Is the most com­
plete Encyclopedia of these goods 
ever prkted. A copy of tbls book 

for every purpose. In stock and made 
to order. Patentee and Sole "llfr. Stand. 
U. S. Govt. Hydromet.ers for Distil lers, 
Instruments for Coal oi1, Brewers, etc. THE SCIENTIF1C AMERICAN BUILDI N G En ; TION is 
�;3�\�������
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s,a
�g�7:��� issued monthly. $2.50 a year. Single copies, 25 cents. 

illus. cataZoQI l I': (.; I I · �.: P·PF. TA (; .. 1 Thirty·two large quarto p3$es. forming a i arjZe and ...l"4':;i'Ih�mll L I A II r E. :lO2 Pearl �t , N };w YOHK. 

I 
splendid �laQazine of Architecture riCh

. 

Iy adorned with Ongmal House F.stabhshell lR34. I!lt'gant plates and Jtber fine engravings : il Justratin� the ----------
most interesting exampl es ot modern Architectural 

will he sent postpaid to any address SKATE ......... -" Construction and allIed subjects. upon receipt of 25 cents in fIotamps. ""'" A speCial featUre is the presentation in each number 'l'b i s  is less tban one-half of what SHARPENER nf a variety o t  tbe lat·est and best plans for private resl .. 
�hey, cost ,Ut:�'. and isn't a fi ftieth . part I • • •  dence�. city anct country, mcludin� those of very mod-uf n hat It . 1 S wort� to any user or erate cost a8 well as the more expensive. Drawinl1B in buyer of tbis class <>! I<ood�. POST PA I D ,  30 C E N TS. perspect ive and in color are !,iven, tol<ether with F'!oor 'CHAS.  A. STRELINGER & CO .  The only sharpener makln!, Plans. DeRcri ptions, Locat ions, Estimated Cost, etc. 

Address Advert iS ing Dept. . D ET R O I T  M I C H  � Con
��

ve o r  Square sur- The el egancp and cbeapness of tbis magnificent wor� 
---- - - .. - - - - --- - --.- - -�-.- • I \����hs ���� I;��r

a
o�����: ·  have . won for it t�e l . .  a !'� •• " 1  ( ' i l' c ll i n i i o l l of any 

M ETA L : Eas i ly  operated and wi l l  Arcb ltectl1l'al publi catIOn m the world So ld by a l l  
I a lifetime. newsdeaiers. $2.50 a year. Remit to rtr Write for Catalogue of ;U l: S S  & C O  .. 361 ll I' D u ll n- a )',  1\ew Yorl •• 
Skatps and 5,000 interesting 'l'ricks and Novelties. 

___ . _<@. __ _ PECK & SNYDER ,  n4tvN·a;'Iii� �r.f,v: 

MAG I C  KNIFE-# 

I C I<� , H O C S I'� A \  n C O L ] )  RO ( ) :'I r . - B Y R G. Hatfield. W i th d i rect i ons for con �truction. Four 
engravings. Contained in  Sf"lE:"TU'IC A I'I ERICAN Sup­
PLEM ENT, No. :, ! t .  Price 10 cents. ').10 be had at this 
Office and. from A, i J  newsdealers 
--- - --------------

J ESSO P'S ST E E LTHB\�rr 
F O R  T O O L S, S AW S  E TC.  

W!!! J E S SOP '" S O N S  �2 91 JOHN ST. NEW YORK It works like a cnarm, and will tickle a boy to death .  
Every man, woman, and ch ild should carry one . . 
I' .. ice o n l y  t llc.  by I I l l l i l  i n  •• nlllp�.  I . 

OUR 30C. MAGIC KN I FE The 
W E  A R E  B U I L D I N C  

Ce lebrated-----
�f 

a�(���f.s 
a6r

a !�Z�ilje
a�sri�� tfl�e khoP-�b::g,� a:oa;� 

basket i s  complete without one. It I::; the cheapest 
to buy the auc. k!life as it wil l last a lifetime. "HORNSBY· AKROYD" 
'J' h e  "YO w i l l  b e  lI I a i l e d  rOl' 3 � c .  i n  H t n m ps. _ O I L  E N G I N E  ar Agents wan ted in ewry part of the wor1.d. Address I T H E  M A C IC KN I F E  CO.  The De La Verg ne  Refr igerat i ng Mach i ne Co. 7� Exch ange Place, Provide nce, If . I .  FOOT E .  1 3BTH STREET, ,.NEW YORK. 

O U R  MASTE R P I E C E ! 
If ink and paper could show up pollsbed steel and shlnln� pe8rl a. they 
are, every reader of the SCI. AM. would be unbappy until he  owned the 

knife shown in this cut. ' It Is the best knife that can be made. Blades are highest �rad� of razor steel, 1I1e 
tested, warranted, strong enough for anythinjl, fine enouJlh for a quill pen, welJlhs 2 o��oc:;, �a��r:'
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$1,;;oj choice�t. peRrI, �2; post-
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e
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���·tr��: 
is with consumers direct . 
!-'end for free RO-PB?e llln�­
{ rated Li Bt.. nnd "How to Use 
a Razor." Our concave, war­
ranted Razor, $2 ; Strop, 5Oc. 4�1.HS�� &�,�I:���.lIi). 

of the Scn : x T I }'U': A M E RICA N. with wh ich Is incor­
porated ,. LA A :\I ERI('A C I E:"TIl<"ICA F. I N lJ USTH I AL," 

or SpHnbh edit ion of the S('l E�T l  Fie A �l E H I CA N  is pub­
l i8h�d monthly, and is uniform in size and ty pography 
with the SC I l', :['o.-T I }' I C A.!\IER :CAS .  Every numbe.l' con­
tains about 50 pages, profusely i l l ustrated It b t h e  fll lest 
scientific, industrial export paper puhlished. It ci rcu­
Jat�s th-rOlll.!llOut Cuba. the 'Vest In..cHes, Mexico, Cen­
tral and South AmeriC's, Spai n and Spanish possessions 
-wherever the S}Janisb lalll!uage I S  spoken. T U B  ::;C l ­
E:\T I F I C  A �um. l CA N  EX POHT EDiT I ON bas a large 
guaranteed circulatic.n in all commercial places tltrouyh­
O llt Ole '{{'(H'ld. $::tOO a year, po!'tpaid, to any part of the 
world. Sing-Ie copies, 25 cents. 

;:::w- .\Ianufacturers and others who desire to secure 
foreig-n trade may have large and handsr.mely displayed 
Rnnouncemen"s publisbed in this edition at a very 
moderate cost. Rates upon application. 

:U V 1\ N  &: C O  . . l' u lJ l i . h e rs. 
361 Bl'on d ,,'ay.  � en' YOl·k. 

p,R I N T I N G selld IIlC' fO'S Catalogues. 
MaChinCryI2:'OOI" 'O U T F I T Inks and ·�ype. 

G O L D I N G  & CO.  , 1 79 Ft. H i l l  Sq. , Bosto n ,  Mass. 
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