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ESTABLIE-HED UH-5. 

THE PROPOSED HUDSON RIVER SUSPENSION BRIDGE. 

N early a year has elapsed since we illustrated the 
proposed bridge across the H udson River, to be con­
structed from designs by Mr. Gustav Li ndenthal, of 
Pittsburg, Pa. At that period the bill  authorizing the 
construction of the bridge had passed the H ouse of 
Representatives, and was awaiting action by the 
Senate. The bill has now passed both Houses, has 
been signed by the President, and is law. Under it 
the question of the height is left to the discretion of  
th e Secretary of War, provided a min imum height 
equal to that of the East River bri dge be obtained. 
This q uestion was delegated by the Secretary of War 
to the Board of Army Engineers, sitting in New York 
City, and plans have been j ust approved by the Secre­
tary of War and the height fixed at 150 feet above h igh 
water. 

The plan of the bridge has been modified in several 
respects, and we give a perspective view of the pro­
posed structure. It will comprise five divisions : a 
central span, two land span s, and two approaches. 
The bridge proper will start from the New Jersey 
anchorage, abutting on the northwest corner of 
Bloomfield and Twelfth Streets, H oboken, and on the 
New York side will terminate at its anchorage on the 
northeast corner of Twenty-third Street and Tenth 
Avenue. The distance between these points, as far as 
ascertained, is 6,650 feet. The central span will be 
3, 100 feet from cen ter to center of piers, and the shore 
spans will be 1 ,750 feet each, measured as above. The 
clear span of the central bay is to be 2,920 feet. 

At the point selected for the bridge there is a space 
of 2,740 feet between the pier head lines as established 
by law. Both piers come inside of this line, so that the 
legal channel of the river is not to be interfered with. 

The structure is to be of steel for the roadway and 
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towers, while stone and concrete (beton) will be used 
in the anchorage and foundations. These foundations 
it is proposed to establish upon the solid rock. 

Dou ble steel towers 525 feet high, on foundations 
180 by 350 feet, will carry the cables, which will pass 
over balancing saddles. The cables, fou r  in n umber, 
are to be arranged in pairs,  one nearly vertically over 
th'e other, and of 48 to 50 i n ches diameter each. The 
cables are 55 feet apart vertically. To prevent deforma­
tion and to cause the cables to act to a certain exten t 
as truss chords, diagonal braces are inserted between 
the members of  each pair of cables. The whole thu s 
constitutes two arched trnsses, which will  resist de­
formation from strai ns  to considerable extent. 

The cables are to be made of steel wire, laid parallel, 
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and bound together at intervals; but they are not to 
be bound with wire, as in the East River bridge, but 
are to be surrounded by a cylindrical sheet steel casing 
bolted on. This casing is to be water tight, and of such 
size as to provide two i nches of space all around the 
cable for the circulation of air and for the equaJizing 
of temperature. It  has been found that in this gigantic 
structure uneven h eating of the wire cable would pro­
d uce undesirable strain, and the covering of the cables 
will to �OIne extent counteract this. The planes of the 
cable are incl ined about eight per cent from the verti­
cal, i n  order t,o gi ve stiffness to the structure. 

With extreme ranges of temperature, it is calculated 
that the center of the cables will rise and fal l through 
a range of nine feet. Thus in cold weather the height 
of the bridge at its center may exceed by 4% feet its 
normal hei gh t. 

Two anchor col umns are placed at intermediate 
points between the anchorage pedestals and the main 
towers. These are entirely below the roadway and 
carry no dead weight, but come into action in  cases of 
unequal loading. 

The maximum load to be allowed is only equal to 
one-quarter the ultima te strength. As live loads in the 
calculations, for each of  the main tracks a 1,000 foot 
1,200 ton train was assumed, and for the rapid transit 
tracks a 300 foot 200 ton train each, while for the pro ­
menade 13,000 men were assumed. All this weight was 
supposed to be placed u pon a single span, with the 
result of i ndicati ng the large factor of safety expressed 
above. Wi th 1,330 locomotives loading the bridge from 
end to end, only one·third its ultimate strength will be 
called upon. The dead weigh t of the structure will be 
nearly three and one-half times this amount.  The sus­
pended framework is  to be made as rigid as pOllSible. 

(Contimted on page 323.) 
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1titufifit �mtri,au. 
ORIGINAL WORK IN AMERICA. 

COLUMBIA COLLEGE, NEW YORK CITY. 
Resuming the narrative of our inquiries : Seth Low, 

LL.D. ,  President of Columbia College, said : .. We at 
present are in an unsettled condition. Radical changes 
are taking place and entire reorganization is in pro­
gress ; and so, with regard to what the professors in 
the college are doing in the way of original work, I am 
not just now able to speak. It is my opinion, how­
ever, that this is indeed an important function of the 
ideal university. The college, is concerned with peda­
gogics, with the work of teaching what is already 
known. The university is concerned with higher 
things than that. Its duty is to add to the sum of 
human knowledge. The college, of course, is the seed 
whence springs the nniversity, but it is for the sake of 
the tree that the college exists. I do not mean by 
this to deprecate the work of undergraduate instruc­
tion. This is as essential, as honorable, a vocation as 
it has ever been. But for those members of Columbia's 
faculty who have given promise of good work in this 
field, it is  our aim to secure the time and means where­
by they can do original work in their respecti�e 
branches. One of the great distinctions between a 
college and a university is the fact that the college con­
cerns itself with teaching what is alrea dy known, while 
the university seeks to widen the domain of what is 
known and taugh t. In order to carry on this work in 
scientific investigation, a new system of fellowships has 
been established. After July I, 1891, there will be twelve 
fellowships, after July, 1892, eighteen, and after July, 
1893, twenty-four fellowships, each of the value of five 
hundred dollars a year. They are to be awarded by the 
president, with the advice of the University Council, to 
those applicants who gh-e evidence of fitness to pursue 
courses of higher study and investigation, and the com­
petition for these prizes is to be open to graduates of 
any college or scientific school. The fellows so ap­
pointed are to. hold office for one year. No fellow, 
moreover, shall be permitted to accept remunerative 
employment except by perm ission of the president. " 

EI wyn Waller, A. M. , E. M., Ph. D., Professor of Analy­
tical Chemistry in the Colum bia College School of Mines, 
said: •• The work of original investigation in science at 
Columbia is not as extensive as we would wish for, 
owing to the fact that the time which ought to be 
devoted by the professors to research is taken up by 
the routi ne duties of instruction. This is true of all 
the department s  in this school. There is a desire on 
the part of the officers to engage in this work, but we 
are all handicapped by lack of time. In spite of this, 
however, fairly good work is being done in several of 
the branches of natural science. In this department I 
have been engaged for some time with the study of 
l ithia mineral waters, and t,he method of determining 
the presence of lithia in liquids bearing that name. 
As a result of my investigations, I have found that 
many of the liquids known and advertised as lithia 
waters really contain a very small quan tity of this in­
gredient. A study has also been conducted in this 
laboratory of the determination of manganese and zinc 
as pyrophosphates. The plan for the determination 
of these metals after precipitation as carbonates, al­
though very tedious and troublesome, has always been 
the favorite one with chemists. But a method involv­
less trouble has been called for, and to meet this 
demand, the precipitate of manganese as pyrophos­
phates has met with much favor. A question of 
great uncertainty has been the solubility of the precipi­
tate in ammonium salts and the volatility of the precipi­
tate in ignition. In order to reach some conclusion in 
this matter, three small quantities of pure zinc were 
weighed out and dissolved respecti vely in sulphuric, 
bydrochloric and nitric acid. The solutions were then 
diluted to known bulk, thoroughly mixed and aliquot 
portions taken for experiment. Precipitates of the 
solutions were then filtered and washed by decanta­
tion. Finally, when no reaction was given by the 
washings for phosphates, the precipitate by the aid of 
some nitric acid w as dissolved and the solution filtered 
and poured into a weighed platinum dish ; the zinc be­
ing rinsed into the dish with d istilled water. The dish 
and its contents were then weighed, after evaporation 
and careful ignition. The object of this was to re­
d uce the action of burning filter paper upon the pre­
cipitate, thus avoiding the consequent loss of z inc. 
The conclusion is that the disregard of this precaution 
and the consequent loss of zinc was the cause of the 
former opinion that the precipitate was partially vola­
tilized on ignition. We have also been engaged in ex­
periments on asphalt, for paving and other purposes. 
An apparatus has been devised to test the hardness of 
this substance; and many interesting experiments are 
being made in this comparatively new field ." 

Nathaniel L. Britton, E . M.,  Ph. D., Professor of Bot­
any in the Columbia School of Mines, said : "I am en­
gaged at present with the investigation of the flora of 
Bolivia, based on the extensive collections made in that 
country by Dr. H. H. Rusby, in 1885-1886, and the col­
lections now being made there by Mr. Miguel Bang. I 
am also making a study of miscellaneous northern plants 
including the genera Lechea, Lespedeza, and Ryn­
chospora. Mrs. N. L. Britton, voluntary assistant in 

the Botanical Laboratory, is now investigating the 
mosses of North America, based on the collections 
recently made by Mr. J. B. Leiberg, in Idaho. Dr. 
Morong, Curator of the Laboratory, is at work on the 
flora of Paraguay, based on collections made in that 
country by himself during the past three years. He 
is also making a study of the various North American 
plants with especial reference to aquatics, and a study 
of the order Haloragere, a work now nearing' comple­
tion. Among other studies, an important one is that 
now being carried on at the laboratory by Miss A. M. 
Vail, an interesting work on the North American 
species of the genus Desmodium. Besides this, study 
is being made of the North American species of the 
genus Polygala and the genus Xyris." 

Ogden N. Rood, A. M. , Professor of Physics in Col­
umbia, said : "I have almost completed an optical 
investigation with the object of determining quanti­
tatively the relative intensities of colored lights which 
are not complementary, also a study of the contrast 
of color, quantitatively. Besides this, my alilsistants 
are engaged on a number of SUbjects. Among these 
are: a study of the conducting powers of liquids for 
electricity, by means of the Kohlrausch method ; an 
investigation of the methods of measuring the veloci­
ty of sound, and a study of the electrical resistance of 
contacts. No member of this department; is engaged 
in any commercial or outside work whatever. There is 
one feature of work in which some college professors 
are accustomed to indulge, and which cannot be too 
strongly condemned. That is when a man under salary 
from a great university, trading on the name and fame 
of the institution, holds himself in readiness to testify 
as expert witness for a pecuniary consideration. This 
practice, I take it, i s  one which ought to be discour­
aged by the authorities of the colleges where it exists. 
The time of a college professor should be devoted to 
teaching and to original research, to the interests of 
the Iiltudents, and the advancement of science. The 
office should not be prostituted in such a manner by 
self-seekers and mercenary men. There is, so far as I 
know, only one institution where this practice is not 
known, that is at Johns Hopkins. The only reason 
that makes such expert testimony valuable in the eyes 
of the jury is the fact that the witness is aD officer in a 
prominent institution of learning ; and this looks, to 
me, like trading in the reputation of the college, and 
a great breach of, to say the least, good taste." 

· .. ,. 
PROGRESS OF STEAM ENGINEERING. 

We have received from the Babcock & Wilcox Com­
pany a list of some of the high pressure boilers put out 
by them, which well illustlJates the advances made 
within the last few years in the economies of steam en­
gineering. The list gives the locatiou of some seventy­
flve boilers, all of which are in constant use, carrying 
pressures of 200 pounds per square inch to 250 pounds 
and over. In one instance 300 pounds is regularly car­
ried. These are mostly used for compound tri ple ex­
pansion and quadruple expansion engines. It shows 
that it is not only practicable but economical to carry 
such high pressures, if the engine plant is properly de­
signed. 

• t.1 • 
Theatrical Face Paints. 

Torjesen gives the following formulre : 
White.-Oxide of zinc, subnitrate of bismuth, and 

plumbate of alumina-of each, 1 oz. Mix, and make 
into a paste with almond oil (5 to 6 drachms required). 
and perfume with 12 minims of peppermint oil, 12 grains 
of camphor, and a drachm of ess. bouquet. 

Bright Red.-Oxide of zinc, subnitrate of bismuth, 
and plumbate of alumina-of each, 10 drachms ; eosin, 
27'4 grains, dissolved in a drachm of ess. bouquet; oil of 
peppermint, 12 minims ; camphor, 12 grains; almond 
oil, a sufficiency to make a paste. Mix as above. 

Deep Bordeaux Red.-Oxide of zinc, subnitrate of 
bismuth, plum bate of alumina-of each, 15 drachms ; 
oil of peppermint, 12 minims ; camphor, 12 grains ; car­
mine, 30 grains (dissolved in 80 minims of solution of 
ammonia); almond oil, a sufficiency; ess. bouquet, 1% 
drachms. Mix. 

Skin COl01·. -Vermilion, 3 drachms; tincture of saf­
fron, 2 drachms ; powdered orris, 5 drachms ; precipi­
tated chalk and oxide of zinc, of each, 20 drachms ; 
camphor, 20 grains ; oil of peppermint, 20 minims ; ess. 
bouquet, 1% drachms ; almond oil, a sufficiency. Mix. 

Black.-Drop black (made by burning camphor and 
washing the soot with spirit), 2 drachms ; almond oil, 
2 drachms ; cocoanut oil, 6 drachms. Mix, perfume, 
and cast into sticks. 

• f. �., 
It Pay. to Advertise In the Scientific AIBerican. 

In a recent letter to the publishers of this paper the 
Felt & Tarrant Manufacturing Company, of Chicago. 
writes: 

.. We hardly think it advisable to change our adver­
tisemen t in the SCIENTIFIC AMERICAN, as the present 
wording brings us a constant stream of inquiries and 
numer011S sal es. It has brought us orders direct from 
South America, Brazil. Mexico, Peru, India, and all 
principal countries of Europe, and is by great odds the 
best advertising m edium we have yet found." 
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The Inftuence oC DUrerent Foods 

Upon the HUDl.an Gastric 

BY DR. WOLFF. 

and Medicines I borax to act primarily as an irritant in �mall doses, but 
Julce.* in large doses it causes a lessening or total drying up 

The author in making a series of experiments upon 
the influence of various articles of diet and medicine 
upon the gastric juice first ascertained the ordinary 
amount of acid present in the stomach of the person 
experimented upon and the time of its disappearance 
after Ewald's test meal, consisting" of a roll weighing 
about an o unce and a quarter and ten ounces of water, 
and used the results as a standard for comparison. 

When certai n quantities of alcohol were added in the 
shape of 50 per cent cognac or Munich beer, the con­
clusion arrived at was that small quantities of alcohol, 
about  20 per cent, have a slight power of raising the 
HCl secreted, but in larger doses, 30 per cent or over, 
they hinder the secretion and peptonization. Besides, 
the experiments seem to show that, when regularly 
used, the stomach, after a time, fails to respond to its 
usual stimulus, the food ; the required amoun t  of stim ­
nlant becomes greater, the use of alcohol more fre­
quent, the glandular function of the stomach becomes 
more and more affected, and the way is opened to the 
whole train of dyspeptic symptoms, ending at last in 
atrophy. 

Concerning the influence of coffee in infusion, he can 
give no information, because the color of the beverage 
interferes with the reaction of color tests. He substi­
tuted, therefore, caffeine, which he administered in the 
form of powders along with rad. althere. The result is 
that in  doses of 20 cg. , and still more in larger quanti­
ties, i t  has the property of lessening the total acidity 
at the height of indigestion; it also lessens the secre­
tions of HCI, and delays peptonization. Since that 
amount of caffeine exists in the quantity of coffee taken 
usually by men, and more especially by women, we 
may assume that it has a similar action upon them. 

Nicotine was next experimented with, a certain q uan­
tity-one mg.-being" introduced by the sound after a 
test meal. Only three patients were tellted, and of 
these, in two cases, there was a very slight rise in  the 
acidity ; in the third, a slight rise also at first, but 
after several day8' use a material lessening of the secre­
tion and delay in peptonization. The experiments are 
admitted to be too few to draw safe conclusions from . 

Turning to the action of bitters on the secretion, Dr. 
Wolff refers to the experiments of Tschelzoff on ani­
m als. and Jaworski on men, which show that these 
drugs lessen the secretion of acid to such a degree that 
Jaworski attributes the commonly supposed beneficial  
employment of  them in d yspepsia to their influence 
in lessening the acid ity where hypersecretion exists. 
Wolff tested first the action of nitrate of strychnia in 
doses of 0·5-1·5 cg. The effect was found to be that 
where the acidity was below the normal, strych nia 
consirlerably raised it.  but where HCl was habitu­
al l y  absent, the drug failed to call it forth. Infusion of 
cundurango seemed to have no. or very l ittle, influence 
on the acidity, but a slight increase of the secretion of 
pepsin may be produced. Reichm ann 's experiments, 
a review of which was published in the Chronicle, gave 
lIearly the same result. Bitter infusion s poured into 
the fasti ng stomach produced less secretion than plain 
water, but when administered along with food, the 
bitter quickly disappears, and the secretion is aftel'­
ward considerably increased ; where, however, alkaline 
or neutral juice is ordinarily present, bitters are un­
able to provoke the secretion of HCI. 

Three persons were experimented on with 15 to 20 
c. cm.  of ox gall , administered along with a test meal. 
It was found that the acidity was thereby lessened, 
but there was no considerable diminution of the HCl 

or h indrance to peptonization. 
Administering 5 g. of com mon salt with the test 

meal to patient.s either with lessened or increased se­
cretion of HOI in variably lessens the amou nt of HCr 

present, in cases of hyperacidity to one-half, with a 
corresponding improvement in the symptoms. The 
beneficial action of such waters as Wiesbaden and 
Kissingen must therefore be chiefly attributed to 
the lessening of the secretion of HCl, but their influ­
ence on absorption and the motor function of the 
stomach may be beneficial, and that on metabolism 
generally must not be neglected. 

The author cites, before making experiments of his 
own on the action of Carlsbad salts, the results of the 
latest experiments of Jaworski ,  that " small quantities 
of Carls bad water or salt stimulate the secretion of acid 
and the digestive activity, but when used in large 
quantity they stop the secretion and digestive power 
for several hours; that under this medication from day 
to day the activity 0f secretion and dige8tion constantly 
diminish, and at last the sensibility of the stomach to 
irritants is lessened to such an extent that no kind of 
food suffices to produce acid and frequently not even 
pepsin secretion."  Ewald found, however, that in ten 
persons subjected to a course of thermal water, and 
te�ted at frequent intervals during the time, half had 
slightly leRsened acidity, the other half increased, and 
the lessening occurred in those who before the treat­
ment had a high acidity. Jaworski has also found 

• Abstract of paper published in Z,ilschr.f. klin. Med., from the Medi­
fill (Jhf"OOicle for August. 

of the secretion. 
Wolff, on the ground of the experience obtained of 

the action of common salt, Carlsbad salt, and borax, 
has administered a powder of the following composi­
tion in cases of hyperacidity, with or without hyper­
secretion, with great success : Sulphate of soda, 30 g. ; 
SUlphate of potass. , 5  g.; chloride of soda, 30 g.; car­
bonate of soda, 25 g. ; sodre bibor. , 10 g.; half a tea­
spoonful three times a day, in half a glass of lukewarm 
water, fasting, and two hours before dinner and sup­
per. In a typical case of hyperseCl'etion the quan tity 
of fluid in the fasting stomach was reduced, by four 
weeks' treatment, from 50 c. cm. to a few cubic centi­
meters, and the acidity, at the height of digestion, by 
one-third. 

Referring to the influence of acids on the secretion, 
Wolff found that when hydrochloric acid was admin­
istered to three patients in whom it  was habitual l y  ab­
sent, for periods of eight days, there was not in a single 
case any distinct action on the HCl secretion. A dis­
tinction ought to be made, perhaps, according to the 
results of Jaworski's experiments, between ordinary 
acids and carbonic acid, since the latter exercises a 
purely mechanical influ ence, and in some raises the 
acidity considerably, and increases the peptic power of 
the gastric juice. 

----------__ • __ 'H.�.� .. __ -----------
Dangers oC PharDl.acy. 

Mr. George Weddell contributed lately a paper on 
this subject to the Newcastle-on-Tyne Chemists' A8sist­
ants' Association. The full title of Mr. Weddell's paper 
was, "Some Dangers of Pharmacy in Storing, Hand­
ling, Manufacturing, Dispensing, and Selling Danger­
ous Drugs and Chemicals." In this paper he said he 
was only opening a rather extensive subject. He had 
been favored with assistance from Mr. Atkins, of Salis­
bury ; Dr. W. Inglis Clark and Mr. Dott (Duncan, 
Flockhart & Co. ), Messrs. Smiles and D. Mackenzie (T. 
& H. Smith & Co.), and Mr. Peter Boa, of Edinburgh· ;  
Mr.  Lane (Woolley, Sons & Co.), Manchester; Mr. 
Martindale, Mr. C. Umney, and the editor of the 
Chemist an(l IJr1tggist, London ; also from his local 
confreres, Messrs. Bambridge, Clague, Park, and B. S. 
Proctor; and from Mr. Linford (Lofthouse & Saltmer), 
Hull. Mr. Weddell said it was impossible in a single 
evening to go thoroughly into all the dangers of phar­
macy, but promised that if members of the calling 
would assist him by sending him their experiences of 
danger, whether physical, chemical, physiological 
(poisons), or legal, he would, When leisure permitted, 
bring the matter in a more or less compact form before 
the general body of chemists and druggists. He also 
asked them to consider nothing too commonplace, or, 
on the other hand, too uncommon, to be comm unicated, 
and promised due acknowledgmlmt to contributors. 
The points on which he invites information are dangers 
incurred in : 

Storing, 
Handling, 
Manufacturing, 

Dispensing, 
and 

Retailing 

Inflammables. 
(Also notes on Spontaneous 

Combustion.) 
Explosives. 
Corrosives. 1 Vapors, 
Poisons Liquids, and 

f:!ohds. 

The following are among dangerous substances and 
compounds mentioned by Mr. Weddell : 

INFLAMMABLES. 

Mixtures of Hand O. 
Cotton wool (near gas). 
Sugars (in sirup making). 
Spirits (in heating or measuring 

near light). 

Ethers. 

Ac. carbolic (in liquefying). 
Fats and oU •• 
Carbons? 
Hydrocarbons. 

EXPLOSIVES. 

Siphons of aerated water. 
Pota.s. chlor. (powdered in iron 

mortar, or trampled nnder foot 
on floor). 

Mercuric oxalate (in powdering). 
Argentic oxalate (in powdering). 
Fulminates of silver and mercury. 

Argent. oxid. 
Phosphorus, amorphous. 
Picric acid and picrates_ 
Nitroglycerine. 
Sulphur hypochlorite (in tapping 

stopper). 
Hypophosphites (in powdermg). 

MIXTURES. 

Pot. chlor. c. antim. nig. 
c. hypophosphite •• 
c. glycerine. 

c. ammon Bulphuret. 
c. morpho mur. 
c sulphur. 
tannin. 

Pot. permang. c. glycerine. 
c. alcohol. 
c. fe. redact. 

Pot. bichrom. c. alcohol. 

PH. phosphori. 
Sp. terebinth. c. H.SO •. 
Iodine and iron. 

.. and liq. ammon. fort. 
Nitrate of lead and charcoal. 
Ac. chromic. and glycerine. 
Strong acids and glycerine. 
Tr. nucis vom. c. actd. nitromur. dil. 

(burst). 

CORROSIVES. 

Sulphuric add (spurt. if water add­
ed to it mstead of it to water. 
What application ?) 

Nitric acid. (What application ?) 

NUrie acid fume8. (What applica­
tion ?) 

HydroclUorie acid. 

Ohromic acid. 
Ohlilrine. 
Bromine. 
Hydrofluwic acid. (Application f) 
Sodium. (Application?) 
PlwsphoruB. (Application?) 
(Jau�ic soda. (Application f) 

POISONS 

of various kinds were mentioned by the author, with 
precautions to be observed; and also a number of dan­
gers of various kinds to be guarded against at the re­
tail and dispensing counters, such as transposition of 
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labels on liniment and mixture bottles ; labeling strong 
drugs" Poison," or "With caution," even (when for 
internal use) in giving customers what they ask for ; 
protest or caution, if necessary ; badly dried bottles for 
kaH; when temperatu re rises, see to stoppered bottles, 
in case they burst ; volatile liquids not to be kept on a 
high shelf ; carbon bisulph . , etc. ; powdering chrysaro­
bin, corrosive �ubstances, plumbi acet. , potass. cyanide, 
etc. ; a mixture of calomel and gum forms a cement ; 
in pills, danger of not having active ingredients 
(strychnine, ext. physostigmatis, etc. ) thoroughly 
mixed; putting nitric or other strong acid in dirty 
bottle (turpentine, etc.) ; using distinctive bottles for 
external applications. 

In closing, Mr. Weddell briefly touched on the legal 
dangers which beset the unwary pharmacist., such as 
drugs not up to requirements (Sale of Food and Drugs 
act) ; drugs under common names (citrate of magnesia, 
mi lk of sulphur, sweet spirit of niter, etc. ) ; sale of 
S.V. M. on Sundays ; sale of same for drinki ng or with­
out l icense ; use of same in preparations capable of be­
ing used i nternally; use in  patent medicines (although 
unknown to seller) ; use of still without license, or for 
methylated spirit preparations ; sale of medicated 
wines without license (if capable of being used as a 
beverage) ; acting as an apothecary (do not take pay) ; 
ships' medicine chests (not to requirements) ; stamp 
duty; poisons not labeled, or insufficiently 80; sale of 
medicines capable of being used for improper purposes ; 
buying goods dishonestly acquired, etc. 

Chicago Exhibition, 1893. 

The Exhibition is to be opened 011 the 1st of May, 
1893, and closed on the 30th of October. All govern­
ments have been invited to appoint commissions for 
organizing the foreign sections. The duties of these 
commissions will be the same as in previous interna­
tional exhibitions, applications for space having to be 
addressed to the commission of the country where 
the article is  produced . The general reception of arti­
cles at the Exhibition is to commence on the 1st of 
November, 1892, and no articles are to be admitted 
after the 10th of April, 1893 ; but special installations 
will be permitted to be commenced as soon as the con� 
dition of the buildings allow. Products intended for 
competition must be so described; if not, they wil l  be 
excluded from examination by the juries. The official 
catalogue is to be in English, French, German, and 
Spanish. The following are the twelve divisions of the 
classification : 

A. -Agriculture, forest products, forestry, machibery 
and appliances. 

B. -Viticulture, horticulture, floriculture. 
C. -Live stock-Domestic and wild ani mals. 
D.-Fish, fisheries, fish products, and apparatus fOl" 

fishing. 
E.-Mines, mining, and metallurgy. 
F.--Machinery. 
G.-Transportation-Railways, vessels, vehicles. 
H. -Manu factures. 
J.-Electricity. 

K. -Fine arts-Pictorial, plastic, and decorative. 
L.-Liberal arts-Education, engineering, public 

works, architecture, music, and the drama. 
M.-Ethnology, archreology, progress of labor and 

invention, isolated and collective exhibi ts. 
A limited amount of steam and water power will be 

supplied gratuitously. Power in excess of that allowed 
gratuitously will be furnished at a fixed price. 

.... ., 
Value and Illlportance oj" Trade Marks. 

In these days of bitter trade competition and price cut­
ting, the value of patents and trade marks is  Illuch more 
appreciated and sought after than heretofore. In 
many cases a trade mark is the foundation of  great en­
terprise and the principal· grounds for success. A trade 
mark is any arbitrary word, sign or symbol applied to 
goods placed for sale on the Illarket. The adoption of 
a trade mark and the application of the same to the 
goods immediately creates a common law right therein, 
which the proprietor may and does hold exclusive to 
al l others. The principal requirement to constitute a 
right in a trade mark is that the word, sign, or symbol 
shall be applied to goods placed on the market. One 
cannot appropriate a trade mark by simply publish­
ing the fact that he or they contemplate the use 
thereof. 

They should place the mark on the goods, or other­
wise n o  right arises. Trade marks are allowed to be 
registered in the United States Patent Office upon the 
payment of the government fee of $25 and filing cer­
tain fac-similes and an application. They .are regis· 
tered for thirty years, wit.h the privilege of a renewal 
for like periods upon the payment of the fee required. 

It will be seen that a trade mark protection is prac­
tically unlimited as to time. There have been some 
thirty-odd thousand trade marks registered in the Pat­
ent Office and the number of yearly registra·;ions is 
continually increasing, which illustrates the fact that 
the community is becoming more convinced that 
trade mark protection is of great importance and very 
beneficial to the proprietors. -Hardware and Metal 
Review. 
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A DRILL TO FACILITATE BLASTING. 

The illustration represents a drill specially designed 
for boring into coal banks, and adapted to form at the 
end of the bore a pocket for the reception of a large 
amount of powder, thus increasing the effectivene8s of 
the blast and lessening the liability of blowing out 
the tamp. A bar or base piece has on its under face 
near one end a spur adapted to be driven in a proper 
supporting position, and near the outer end of the bar 
is p ivoted a yoke having sockets in which is  held a 
horizontal guide box. The latter is made in hinged 
sections, whicb, when locked, form chan nels for the re­
ception of a drive shaft having a longitudinal face 

WATTS' POCKET-FORMING DRILL. 

groove, and a polygonal socket at i ts  forward ex­
tremity. Connected with the drive shaft at the rear 
of the guide box is a spur wheel meshing with a 
pinion, through which, by means of a crank, the shaft 
is revolved. The extremities of an elongated U­
shaped frame are pivoted on the trunnions of the 
guide box, and upon this frame is  a hinged sliding 
clamp, with a clamping screw to draw its members to­
gether. The clamp has central channels adapted to 
receive the circumferential recessed surface of an ex­
ternally threaded bit rod casing, which also has a 
spiral external groove extending nearly from end to 
end. The bit, hold in the outer end of the casing, 
consists of two members having approximately circular 
heads with outer cutting edges, and integral shankfl 
pivoted to the outer end of a bit rod , as shown in the 
small figure, the rod being capable of longitudinal 
movement in the casing, and its other end being con­
nected with the forward end of the drive shaft. When 
the hole is  being drilled the members of the bit over­
lap one another, and extend but a slight distance be­
yond the casing, but when the hole has reached the 
desired depth, the thumb screw of the clamp is tight­
ened to prevent the further forward movement of the 
casi ng, while the bit rod is forced ou tward by the 
fu rther operation of the drive shaft, causing the bit 
members to expand to form a pocket at the end of the 
bore, as shown in dotted lines in the small view. The 
chips produced i n  the operation escape through the 
spiral groove of the casing. 

Further information relative to this invention may 
be obtained by addressing the patentee, Mr. Julius R. 
Watts, in care of McCullough Bros. , No. 124 North 
Fifth Street, Springfield, Ill. 

... 4 .  � .. 
A LOCOMOTIVE SPARK ARRESTER. 

The illustration represents a construction designed 
to prevent the sparks and,  cinders of a locomotive 
from falling upon a train or surrounding lands and 
buildings, while also facilitating the more complete 
comb ustion of  the fuel. It has been patented by 
Mr. Edson J. Had lock, of Big Spring, Texas. The 
smoke stack is  curved rearwardly, and a spark arrester 
of the same height as the smoke stack fits upon a box 
at its rear. The spark arrester is divided by a curved 
partition into two chambers, the opening of the for­
ward chamber being in horizontal alignment with the 

'eitutifi e �mtrieau� 
nozzle of the smoke stack, while the rear chamber 
opens into the air, and both chambers communicate 
with the box below. 'l'his box has a double deflector, 
raised in its central portion, and opening from each 
side of the box are pipes which extend along each 
side of the boiler to a point of discharge in a cinder 
box beneath the cab. Each of these pipes also has a 
branch opening communicating with the fire box, b ut 
these openings are not used at the same time with the 
openings in  the ends of the pipe. Pivoted in the bot­
tom of the ci nder box is a dam per, a rod from which 
extends upward into the cab. In the bottom of the 
ash pan are transverse slots, while there are corre­
sponding slots in a slide adapted to be operated by a 
lever extending up into the cab, whereby the cinders 
and ashes may be d umped at convenient points. At 
the rear end of the ash box is a damper adapted to be 
operated, through a bell crank, from the cab. It is 
designed that,  with this i nvention, the ordinary damp­
ers may be dispensed with, sufficient air being admit­
ted through the dampers in the cinder box and at the 
rear of  the ash box. Figs. 1 and 2 represent a modified 
form of the arrester, attached by flanges to the sup­
porting box on the top of the boiler, the smoke in this 
form of arrester all passing through the branch pipes 
into the fire box. In the form shown in Fig. 3, the 
heavier portions of  the smoke are designed to pass 
downward, while the lighter parts may pass u pward 
from the rear chamber of the arrester . 

• � I • •  
emnent _hieh ResIsts A dd". 

The following substance, it  is said, will protect 
cement from the influence of acids : Mel t together care­
full y  one part of caoutchouc (India rubber) with two 
parts of linseed oil, and gradually i n corporate with it 
three parts of white bole, so as to form a plastic mass. 
This cement is not at all attacked by h ydrochloric and 
but very little by nitric acid. When heated it softens 
but very l ittle. It does not easily dry upon the surface. 
New Remedies says, if this cement is mixed with one­
fifth of its weight of litharge or minium, it  dries up in 
the course of time and becomes hard . This is known 
as Benicke's cement. 

-----------•• �+��.�---------
AN IMPROVED GATE VALVE. 

The valve shown in the i l lustration is especially de­
signed for low pressure steam, water, gas, oils, etc. It 
is a double disk straight-way valve, operated by a lever 
instead of a wheel, the position of the lever indicating 
the opening of the valve. The disks are secUl'eel to the 
operating stem and adapted to close again st tapering 
seats in  the valve shell, and, having ball and socket 

LUNKENHEIMER'S " HANDY " GATE VALVE. 

bearings at their back, are evenly weelged against 
their seats when t.he valve is cl osed by the lever. The 
stem has a tapering flange u pon which bears a non-ro­
tating friction washer. This valve is manufactured by 
the Lunkenheimer Brass Manufacturing Com pany, 
of Cincinnati, Ohio, and this company, in addition to 
its former facil ities, has recently purchased the entire 
plant of the Porteus Manufacturing Company, of the 
same city. 

----------__ .�4�.��� .. ------------
IT is estim ated that in the year 2000 no less than 

1, 700,000, 000 people will be speaking the English lan­
guage, while only 500,000,000 will be speaking other 
European tongues. English is thus indisputably the 
language of the future. 

HADLOCK'S SPARK ARRESTER 

AN IMPROVED FREIGHT CAR COUPLER. 

The illustration represents the application of novel 
attach ments to facilitate the coupling of freight cars, 
without it being necessa,ry for the trainmen to go be­
tween the cars, while the construction is such as to be 
readily applicable to the drawheads now everywhere 
in use. In the rear of the drawhead opening, as shown 
in Fig. 2, a coiled spring surrounds a rod having a 
downwardly extending lug, adapted to move forward 
and backward in a slot in the bottom of the drawhead. 
The projecting end of this lug is connected to a mov­
able shoe plate, sho wn in Fig. 3, and the forward end 
of this plate is adapted to cover vertical openings in 

MARSHALL'S CAR COUPLER. 

the drawhead in addition to the regul ar pin openi-ngs. 
The coupling p i n  is raised by a lever, whose outer end 
extends to the side of the car, where it  has a handle, 
the lever being connected to the coupling pin by a 
short chain. On the coupling pin are forwardly ex­
tending vertical arms, adapted to fit within and work 
through the additional vertical openings, and to rest 
upon the shoe plate. Normally these arms hold the 
coupling pin in  elevated position , as shown in Fig. 2, 
but when the shoe plate is moved backward by the 
entrance of an opposing coupling l ink,  and its pressure 
against the spring, the pin-supporting arms are re­
leased and the coupling pin drops, thus effecting the 
coupl ing. The slieling shoe cannot then be moved 
forward until the coupling pin has been raised to its 
full height by means of the lever at the side of the car. 
In order to hold the link in line with the drawhead 
opening of an opposite car, as shown in the general 
view, Fig. 1, an operating lever is secured in proper 
position in suitable hangers, the outer end of this lever 
having a handle, so tha t it  may be operated from the 
Btde of the car. Upon this lever is Eecured a rod, in  
the forked lower or outer end of which a weight is  
pivotally held, the upper end of the weight being of a 
shape to enter the opening of the loop. Upon the 
lever, between collars attached thereto and the inner 
hangers, are spiral springs, permitting the lever to be 
moved a little to one side or the other when the link 
hangs at either side of the center l ine, the link being 
thus convenientl y  held in  position by the operator at 
the side of the car. The sla�k deemed essential in 
starting ane. hauling heavy trains  is  not sacri ficed in 
the use of  these attach ments, the connections between 
the cars remaining as at present. 

For further information relative to this i nvention, 
address the patentee, Mr. J. E .  Marshall, Martinez, Cal. 

. 4 . , .  
A Ga" and SnIoke Hehnet. 

An apparatus l ikely to be useful in gas works in 
cases of emergency when valves have to be closed or 
repairs effected i n  an atmosphere charged with either 
coal or carbonic acid gas, or thick smoke, is Kleeman's 
respirator. The appliance consists of a leather helmet, 
a bellows, and a hose for connecting the helmet with 
the bellows. The helmet fits tightl y  over the head, 
having a visor with glazed sights very much like an 
ord inary diver's helmet, only of course m uch lighter 
and differently fitted. The fresh air enters the mouth­
piece, by means of a suitable conn ection with the hose; 
flows round the face and head of the wearer ; and fin­
ally escapes th rough a valve on the top of the helmet. 
The necessary adjustments are very simple ; so that 
any one can learn how to use the appliance after a short 
trial. The weight of the helmet is  only 2t lb. , and it 
is stated that it  does nut i nterfere in any way with the 
movements of the wearer. Since the head is whol ly pro­
tected by the helmet, the eyes are not incommoded by 
smoke or acid gases. The bellows are, of course, to be 
worked in pure air at a distance by an assistant ; but 
the whole arangement is naturally lighter and hand­
ier than diving apparatus . 

.. .  . . .  
IRON rusts readily i n  all locations when alternately 

cold and hot, but particularly with a porous material 
which prevents the moisture from evaporating freely. 
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THE PROPOSED HUDSON RIVER SUSPENSION BRIDGE . 

( Continued from first page.)  
It comprises trusses, al so of 55 feet height, to accommo­
date the decks. 

A wind pressure of 50 pounds to the square foot has 
been assumed as a basis for the calculations, and to re­
sist it two horizontal trnsses, 115 feet deep, extending 
continuously from anchorage to anchorage, are provid ­
ed. Thi s  represents the space afforded for the decks, 
which are of this total width, being a fe w feet less in  
the clear. 

O f  these decks there are to be three, although it is 
designed to construct only one of them at present. 
The lower one is to carry for the present six and ulti­
matel y eight tracks for regular railroad service. On 
the second deck there are to be four rapid transit 
tracks and there is room for two additional heavy ser­
vice tracks. '1'he third deck is to afford a 
promenade twenty feet wide. It seems a 
pity not to arrange a roadway for carriages, 
as it would afford a most impressive d rive, 
but the approaches for such road way from 
the low ground on either shore are consid­
ered impracticable, and the ferries are relied 
upon as more con venient for wagon traffic. 

As regards the question of height, this is 
limited by the necessity of preserving a pro­
per grade. At the height of 135 feet, as origi­
n al l y  proposed , at 60° F. the grade upon the 
New York side is 1 '9 per cent, or 95 feet to the 
mile, and on the New Jersey side 1 ·4 per cent. 
The heavier grade is more t.han is desirable. 
'£he middle span, in order to keep the grade 
low, is restricted to a rise or camber of n ot 
more than 19 feet. Shipping will  be to some extent in­
convenienced by the lower height, but it is stated that 
last year only seventeen ships lowered their upper 
masts to pass under the Brooklyn Bridge. 

The New York station is to be in the neighborhood 
of Sixth Avenue, above T wenty-third Street. It is  to 
be 1 , 300 feet long, and is to include a 400 foot loop for 
drilling trains. The approaches to the anchol'age will 
be largely of stone and brick. On the New Jersey side 
the approach will extend acros!; Bergen Hill through 
an open cutting. At the two anchorages passenger 
elevators will be provided, giving access to the foot 
promenade. 

The future work of the bridge is  based upon the pre­
sent traffic from the New Jersey shore. Daily, over 150 
express and 680 local train!; arrive at and depart from 
this locality. The Hudson River ferries carry now fifty­
two million passengers annually, and it is believed that 
thirty millions of these would use the bridge during 
the first year of its  existence. It  must be remembered 
that it may ta ke ten years to complete it, and that 
the traffic will be increasing meanwhile. 

Again, as regards its capacity, it is  found that the 
New York elevated railroads carry one hundred and 
eighty m il lions of passengers annually on eight tracks, 
and the Brooklyn Bridge carries t.hirty millions on two 
tracks. There is to be n o  restriction on speed on the 
H udson River Bridge, so that its capacity pro 1·ata will 
be still greater. 

The govern ment and direction of the company is 
vested, by the act of Congress authorizing the build­
ing of  this bridge, i n  a board of seven directors. The 
president of the company is Mr. Jordan L. Mott, of 
New York, and the other directors are Ed ward F. C. 
Young, of  Jersey City ; Thos. F. Ryan, Charles J. 
Canda, and Wm. Brookfield, of New York ; James 
Andrews, of Allegheny, Pa. ; and J. K. McLanahan, of 
Hollidaysburg, Pa. 

The Deepest AlDerlcan 'VeIl. 

An 8 inch wel l which is being sunk near Wheeling by 
the Wheeling I mprovement Company, in a search for 
oil or gas, has reached, after several months of boring, 
a depth of 4, 100 feet. Both oil and gas have been 
struck throughout in paying quantities. It has gone 
through several thick veins of coal, and has traversed 
layers of gold quartz, iron and numerous other m i n­
erals. 

Professor J. C. 'Vhite, State Geologist, who has 
wa.tched the drilling closely, has succeeded in getting 
the government in terested in it.. '1'he result is that 
after the well has been sunk to the depth of one mile 
the government will take up the work, and, under t.he 
direction of expert officers of the Geological Survey, 
drill into the earth as far as human skill can pene­
trate. 

The temperature and magnetic conditions will be ob­
served as far as possible, and, by means of an instru­
Illent constructed for the purpose, a complete record of 
the d ri ll ing and all discoveries made will be kept. Tbis 
record will be placed in the Geological Survey's ex­
hibit at the World's Fair and afterward preserved at 
Wash ingtolJ .  Professor White and the government 
officers state that this will be one of the most novel 
and im portant exhibits at the Fair and will attract 
the attention of the scientists of the world. 

.4 . . ..  
IRON corrodes with great rapidity at or about the 

temperature of boiling water. 

J'citntifi t �mtri cln. 
SOlDething about Gas Pipes. I against the action of the smoke and gases in the 

The following is from a recent discusRion by the N. generator and purifying houses, and being equally 
E. gas engineers : proof against rust from the action of the weather out-

U What is the smallest size cast iron pipe t.hat it is side, affords a valuable addition to the buildings of a 
policy to lay ? "  The answer was : Nothing smaller gas plant. We have coated materials for service pipes 
than 4 inches in the streets. As to material, Mr. N ettle- for gas companies, roofs, smoke stacks and car roofs 
ton said : Much wrought iron pipe is being used for for rai lroad companies, and for roofs for buildings for 
mains through the West, up to 6 inch pipe, particularly 

I 
iron furnaces, and in these most trying positions our 

in  the smaller towns and cities. While they admit that lead coating has been entirely satisfactory. " 
the cost of the pipe is somewhat more, yet they think Galvanized Pipes. -Mr. Allyn said : .. Any one who 
there is an economy in using it  (although it has not has had experience in using galvanized pipe m ust know 
been employed long enough to determine the fact), in there is a serious objection to it, while at the same 
two ways : First, by the leakage, because the pipe can time i t  certainly has its advantages. We have used 
be made absolutely tight ; second, in the cost of lay- nothing for our services for the last twelve years but 
ing, for the lengths can be screwed together very much galvanized pipe, but we often find a lot of pipe in which 
faster, and at a very much less cost, than cast iron the fiber of  the iron is entirely destroyed by the action 
pipes can be put together in  the ordinary way. Mr. of the zinc in galvanizing the pipe. A year or two ago 

we had a lot of pipe, mostly 1% inch, which 
was rendered so brittle that as soon as the 
cutter wheel com menced cutting it the pipe 
flew apart like a piece of glass. We often 
find pi pe in which the galvanizing has been 
improperly done, or put on at too low a 
temperature, and we occasionally find pipe 
which is filled n early one-half with the zinc 
oxide of the pipe." 

... � . . .. 
Liquid Fuel. 

LOCATION OF BRIDGE ANCHORAGE STATION AND 

At a recent meeting of the Shi pmasters' 
Society, London, a paper was read on 
• •  Liquid Fuel  in Ocean Steamers, " by Cap­
tain W. V. Carmichael. Premising that the 

A?PROACHES. 

Lamson thinks they will have trouble in the end. In 
small  towns i t  will not be so bad as in cities, but in 
cities if  you lay wrought iron pipes whue you are 
liable to have the ground saturated after a time with 
urine from horses, the deterioration of wrought iron 
pipe will be found to be sOlDething very considerable. 
Cast iron pipe will stand it, wrought iron pipe will 
not ; trouble will surely follow. 

As to putting wrought iron pipes in the ground, Mr. 
Shelton said :  If I were going to lay such pipes, I would 
coat them. I think the trouble with wrought iron 
pipes, by reason of their too rapidly giving out, can 
be overcome in this way. The company I am connect­
ed with adopted some years ago the standard coating 
used by General H ickenlooper, of Cincinnati. I think 
some 10 or 12 years ago he  looked into that question 
and formulated a recipe for coating service pipes, 
which he adopted as a standard, and has used ever 
since. He claims that the services last indefinitely. 
Hence the coat.ing is very satisfactory. It was satis­
factory enough to cause us to adopt it as our standard, 
and our rule is that no service pipes shall be laid under 
any circumstance without being coated. It is a solu­
tion of rubber, tar, lime and turpentine. It is easily 
m ade at the works, and the men can dip enough pipe 
in  a single afternoon to last them for a year. When 
they lay the pipe they have only to carry the pitch 
along with a brush, so that whenever the tongs make 
any nicks i n  the coating, just before filling in the 

q uestion of liquid fuel in steamers was not a 
new one, the lecturer stated that, partly 

owing to the cheapness of coal, and partly to the tim­
idity of owners to adopt it, the use of oil fuel had not 
been m uch taken up by steamship owners. 

N ow however the aspect of affairs was changing. By 
the use of petroleum he stated that the fires were com­
pletely under the control of the engineer on watch , 
who would regulate them so as to have any pressure of 
steam he required, without being dependent on his  
firemen. The great advantage of oil fuel  to the ship­
owner was that he could carry h is fuel in  a space that 
was now wasted, namely, a cell ular bottom of the ship, 
or in ballast tanks. As the consumption of oil, com­
pared with coal, was, weight for weight, one half-ten 
tons of coal, in other words, being only equal to five of 
oil-tha storage of fuel could be made much more com­
pact and easier of access ; there was increased speed in  
fueling the shi p ; and port charges were avoide

'
d, as 

more fuel could be carried in proportion than formerly. 
Petroleum was known to exist in all parts of the habit­
able globe, and it was hardly probable that competi­
tion would not bring the fuel within easy reach of the 
commercial world. 

For many reasons oil fuel was of more value to tor­
pedo boats and ships of war than it probably was to 
merchant steamers. As to the question of fueling our 
men-of-war at sea during a blockade, he thought that 
the large tank steamers of the present day could always 
fuel the fleet even in heavy weather. He maintained 
that tte oil was perfectly safe while on board ship;  
that it  could be stored on shore easily, and in  the event 
of a fueling port being bombarded, shells could not 
set fire to the tanks ; and it could be handled without 
risk of fire or explosion from the shore to the ships, or 
vice versa. 

His object in reading the paper had been to allow 
the mercantile world in  general, and the members of 
the Shipmast�rs' Society in  particular, to know the 
progress oil fuel was making ; the comfort it was to 
engineers and all concerned ; its pecuniary advantages 
to the merchant who could avail himself of it ; its 
peculiar adaptability to ships of war ; and its special 
val ue to large, first class passenger steamers, where 
cleanliness and the comfort of the passengers were de­
sired. It could he adapted to any boiler, either afloat 
or ashore. 

'Vater Po,ver Lighting. 

The village of Faido, on the line of the St. Got.hard 
MAP OF NEW YORK CITY, SHOWING LOCATION Railway, has an electric light plant, erected within the 

OF HUDSON RIVER BRIDGE. past year, in which water power is used to drive the 
earth, they can coat it by hand. I do not see why that machinery. The water is stored in a reservoir, above 
should not apply to wrought iron pipes of large size. the falls of the stream near the village, and thence is 
It certainly pays to prepare them in small sizes in that led to the power station t.hrough a 6 in. cast iron pipe. 
way. I am mysel f a believer in wrough t  iron pipe. I The power station is equipped with a turbine, which, 
think we are coming to it. We would be surprised at with the available head of 145 meters-about 475 feet­
the amount of wrought iron pipe used in the West, as develops about 45 horse power. Two con stant current 
Mr. Nettleton says ; but they have to be coated in dynamos are used , furnisbing a cnrrent of 160 am peres 
some way. You can save leakage and can make and 1 40 volts. One of them only is used in the ordi­
them absol utely tight. You can lay them quicker, nary work, the other being held as a reserve. The vil­
and I think that, by using a coating, eventually, lage is lighted by 360 incandescent lamps, worki ng at 
wrought iron pipes will  be the thing. - 120 volts. The street lamps have about 25 candle power 

Leaded Pipes. - A firm in Philadelphia says : each ; those in pri vate houses range from 16 to 25 can­
" Wrought iron service pi pes may be lead-coated and die power, and those at the railway station from 16 to 
rendered proof against rust or decay from dalDpness, 32 candle power. 
or frOID passing through soil having an affinity for 
iron, which in many cases eats out a service pipe in a 
few months, s welling the leakage account considerably 
before tbe fault is discovered. Sheet iron for roofs and 
sides of buildings may be lead-coated and protected 

• • • • • 
ONE dollar a minute is the charge for using the new 

telephone line between London and Paris. Distance 
about 280 miles. Forty cents a minute is the price be­
tween New York and Washington, about 240 miles. 
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Historic Spoons, the Latest Fad. I feet long by six feet wide, but with a thickness of only Drills driven either by steam or compressed air are in 
This is an age of spoons-historic spoons. The Board three inches. Tliis latter represents the protective use for making blast holes in all the principal quarries. 

of Trade Journal, Providence, R. 1., gives a list of the decks and shields of some of our war vessels, and is The drill is connected with the piston, which is sup­
historic designs which many bear. In Salem, a former sufficient for illustrating the comparative merits of the ported by a portable iron tripod, carrying the neces­
dwelling place of w i tches, the first historic spoon ap- systems of manufacture. " Of course they could not be sary appliances for regulating its movements. A flexi­
peared. This spoon, or perhaps the idea, was received attacked by heavy guns, and a six-pounder Hotchkiss ble pipe conveys the motive power in the form of cOm-
with such favor that other spoons came forth. rapid-fire gun was substituted. The plates were ar- pressed air or steam. 

In this country there are many " collectors. " They ranged at a distance of  a.bout twelve yards f rom the Steam channeling machines, common in large marble 
collect anything, from post stamps to middle-aged gun, and twenty rounds were fired against each plate. and sandstone quarries, are used on granite by a few 
armor. Some coll"ct one thing and some give their at- The result was the complete destruction of the two quarriers chiefly for making end cuts in  stone of excep­
tention to several things. When historic spoons began steel plates and the penetration of the nickel steel as tional structure, but only to a limited extent, since the 
to appear, collectors sprang up. They were delighted. far as the oak backing, which was entered and inj ured. great hardness of granite renders the process very slow 
Ah, here was something new-spoons, hit;toric spoons But the Harvey plates kept out the projectiles from and expensive. 
of sterl ing silver and worth. How interesting a collec- the oak backi ng, and though they showed some cracks CUTTING, POLISHING, AND ORNAMENTING GRANITE. 
tion of spoons all different, and every one a memorial they completely broke up the projectiles and gained a Owing to the great obduracy of this stone, and the 
or a reminder of  some Aven t  of great historic worth. great triumph. fact that the different minerals composing it vary 

Manufl1cturers of spoons saw their opportunity and Taken together with the February test of a thicker greatly in hardness, the chief work of shaping it is still 
i mproved it, and the result to-day is that many spoons Harvey plate, this trial makes it clear that still another performed by hand, probably by m uch the same pro­
are bidding for money in towns and cities from Maine advance has been made by our naval ordnance bureau cess that. was used by Egyptian stonecutters more than 
to California. The spoon in  Plymouth, of course, is  a in  "the method of manufacturing armor. It has also three thousand years ago. Improvements and inven­
" Mayflower spoon. "  In Hartford the Charter Oak is practically confirmed the conclusions reached last Sep- tions have, however, been made from time to time i n  
recalled b y  a spoon with the oak engraved on the han- tember and i n  subseq uent tests that a n  alloy o f  nickel hand tools, and extensive machinery i s  n o w  in use for 
dIe. Portland, Oregon, has a spoon, design unknown. yields better results than steel without the alloy. producing certain forms and kinds of finish. 
New Orleans has a spoon with cane stalks, a crane, and .. , • , • The most important i mprovements include the more 
a cotton bale as embellishments. Portland, Me. , en- Granite. extended adoption of lathes for turning and polishing 
graves the historic observatory on a spoon. The Spring- According to Census Bulletin No. 45, giving the totals columns, urns, etc., and new devices in power ma­
field spoon bears the likeness of Miles Morgan, a pio- for the United States, it appears that something over chinery for plain polishing. Greater economy and 
neer. Chelsea's spoon honors Winnisem met, a friendly 62,000,000 cubic feet of granite, having a total value in speed are now obtained by the general use of chiiled iron 
Indian who owned Powder Horn Hill, and sold it  for a round n umbers of $14, 500,000, were produced by 22,313 globules and crushed steel as abrasive materials and of 
horn of powder. A powder horn is shown on the spoon. workmen from 874 quarries in 1889. To this n u mber of the pneumatic tool for the ornamentation of surfaces. 
It is a leading spoon. men over $9, 600,000 in  wages were paid. The total ex- Granite for columns, balusters, round posts, and urns 

New York has a spoon to revive and perpetuate pense of producing the entire granite output amounts is now worked chiefly in lathes, w hich, for the heaviest 
Knickerbocker history, and one to honor Rip Van to over $11,500,000, thus indicating a profit to the pro- work, are made large enough to handle blocks 25 feet 
Winkle. Washington has two spoons, one showing the ducers of about $3,000,000. The total capital invested long and 5 feet in diameter. Instead of being turned 
executive mansion and one on which the Washington is over $19,000,000, of which something more than one- to the desired size by sharp cutting instruments, as i n  
monument is engraved. Of course the Mount Vernon half is the value of land. The great bulk of granite ordinary machines for turning wood and metal, granite 
spoon shows the home of Washington. Pittsburg's comes from the New England States. Its principal is turned or ground away by t.he wedge-like action of 
spoon has an oil derrick and a gas well for ornament. uses are as follows : rather thick steel disks, rotated by the pressure of the 
St. Paul combines the falls of Minnehaha and old Fort t 't " l  I t ' t i l th Th d' k hi' b 

BUILDING PURPOSES. 
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Foundations. Broken range. Belting or belt courses. ang e to t e stone, an move Wit an automa IC car-
The first showed Paul Revere's ride. New London, Cellar walls. Sills. Rubble. riage along the lathe bed. Large lathes have four disks, 
Conn. ,  places on her spoon a sketch of an old mill, and Underpinning. Kiln stone. Range. two on each side, and a column may be reduced some 
pays no attention to Pequot history. Lynn's spoon is Steps. Capping. Ashlar. two inches in diameter the whole length of the stone 
ornamented by Moll Pitcher and her black cat. The Bnttresses. Columns. Forts. h 

. 1 h b d Window sills. Plinths. Dimension. by one lateral movement of t e carriages a ong t e e . 
Portsmouth spoon commemorates Wentworth mansion. The first lathes for turning granite cut only cylindrical 

STREET WORK. An " Old Man of the Mountain " spoon is another New or conical columns ; but an improved form is so made 
Hampshire design. The spoon from Manchester bears Paving blocks. Road making- Basin heads or cateh- that templets or patterns may be inserted to guide the Belgian blocks. (a) Macadam. basin corners . 
the portrait of John Stark, the hero of Bennington. Cnrbing. (b) Telford. Sledged stone. carriages, and columns having any desired swell may 
W orcest.er places Bancroft's face on its spoon handle. Flagging. (e) Concrete. Crnshed stone. be as readily turned. For fine grinding and polishing 
Four spoons show how the poet Whittier is esteemed. Breaker dnst. " the granite is transferred to another l athe, where the 
Haverhiil gives his birthplace, and Amesbury his resi- CEMETERY, MONUMI<�NTAl,. AND DECORATIVE only machinery used is to produce a simple turning or 
dence, the " Captain's Well," and a " Whittier Head."  PURPOSES. revolution of the stone against iron blocks carrying the 

Portland, Me. , the birthplace of Longfellow, places Statnes. Gravestone sockets. Mausoleums. necessary grinding or polishing materials. 
a medallion portrait of the poet on a spoon, and has Monuments (entire). Grave markers. Urns. Blocks are prepared for lathe work by being roughed 
also a Priscilla spoon, a Miles Standish spoon, and a Monument bases. Cemetery posts. Wainscoting. out with a point, and by having holes chiseled in their 
Hiawatha spoon. Providence has its Roger Williams Monnment dies. Cemetery rails .  Dado.. squared ends for the reception of the lathe dog and 
spoon. 

• • • • • 
Ne-w- Arm.or Trial. 

An interesting test of armor has recently taken place 
on the Naval Ordnance Proving Grounds at Annapolis, 
being the trial of a plate made in this country on a new 
system ,  that of Mr. H. A. Harvey of Newark, founded 
on the homogeneous steel of Schneider and adopting 
the admitted improvements of a n ickel alloy, but using 
a new process of manufacture. 

This process is that of decarbonizing the surface of 
the steel plate so as to give it a very high temper and 
extreme hardness, with a view to breaking up even 
the best projectiles. Taking a homogeneous plate of 
mild steel throughout, or of steel with nickel alloy, 
the front  surface is treated by this pro cess, with a 
gradual diminution of it in the interior, while the back 
of the plate remains untouched. The object in not 
continuing the hardening process throughout is to re­
tain the toughness and tenacity of the mild steel at the 
back, so that if  the projectile should break up the 
front, the tendency to crack all the way through will 
be avoided. 

The Harvey plate in the present trials was manufac­
tured by Carnegie, Phipps & Co. , of Pittsburg. In a 
preliminary test of t.he Harvey process, made last Feb­
ruary, a plate lOX) inches thick was fired at by a 6 inch 
gun. Six rounds were fired, half with Holtzer and 
half with Carpenter or Firminy projectiles. The Har­
vey plate was very severely cracked by the end of the 
trial, but the naval authorities had grounds to believe 
that for a single shot a plate made under this process 
migh t resist better than any other ever manufactured. 
In fact, this armor had shattered two of the Carpen­
ter shells, which had penetrated less than half way, 
and one of the Holtzer, which did not get quite 
through. It was accordingly determined to try several 
other Harvey plates, to be made for experimental pur­
poses by the Pittsburg firm. 

I n  order to test thoroughly, not only the intrinsic 
strength of the Harvey plate, but its relative efficiency, 
it was further determined to try no fewer than five 
plates, two of which should be of homogeneous steel, 
one of steel with a nickel alloy, and two of the nickel 
steel manufactured by the decarbonizing Harvey pro­
cess. all made at the Pittsburg works and each eight 

Monument shafts. Cemetery coping. Fountains. 
centers. This principle of cutting granite by means of 

BRIDGE, DAM, AND RAILROAD WORK. 

Cnlverts. 
Aqueducts. 
Dams. 
Wharf stone. 
Breakwater. 
Jetties. 
Piers. 

Millstones. 
L�veler.-rollers. 
Grout. 
Walls (fences). 
Watering troughs. 

Buttresses. 
Bridge covering. 
Capstone. 
Rails. 
Ashlar. 
Bal last. 

Riprap. 
A pproacbes. 
Towers. 
Bank stone. 
Parapets. 
Docks. 

MISCELLANEOUS. 

Posts. Refuse Atone. 
Engine and mach. beds. Block granite. 
Random. Boundary stone. 
Yard stock. Horse blocks. 

disks revolved by contact with the stone has been also 
applied to the dressing of plain surfaces, the stone 
worked upon being mounted upon a traveling carriage 
and made to pass under a series of disks mounted in a 
stationary upright frame. 

Tracery and lettering for polished granite are usually 
first drawn upon paper, which is firmly pasted to the 
surface and the design chiseled through it to the requi­
site depth in the rock. 

Statues, capitals, keystones, and, in general, all 
highly ornamental designs, are worked out with chisels 
from detail drawings or plaster casts. It is necessari ly 

BLASTING. a slow process, owing to the hardness of the rock, and 
The Knox system of blasting rock is used with gene- the cost of such work is consequently great. The 

ral satisfaction in many of the larger quarries. A MacCoy pneumatic tool, however, which has been re­
round hole is first drilled to the required depth, and cently patented and successfully appl ied to this pur­
into this is driven a reamer, which produces V-shaped pose, gives promise of superseding much of the tedious­
grooves at opposite sides to the entire depth or the ness of the hand process. This instrument is connected 
hole. The charge is then inserted, and the tamping is to a flexible pipe, supplying the compressed air or 
dOlle in the usual manner, except that instead of dri v- steam by which it is driven, and works at a remarkably 
ing the tamping down upon the top of the charge, an high rate of speed. It may be moved to any part of a 
air space or cushion is reserved between the charge of surface, and works with a celerity unapproached by 
powder and the tamping, and as far above the charge other means. 
as possible. The explosive has, therefore, the greatest 4 4 • , .. 
possible chance for expansion before actually breaking Large Steam. Pipes Com.posed o.f Sm.all Ones. 

the rock, the tamping being put down only to a suf- The immense steam pipes which are n ecessary for 
ficient depth to insure firmness of position. The result the large sized engines in use at the Ferranti stations 
of this method is that the force of the explosive is di- are composed of n umerous smaller pipes bunched to­
rected in the line of the grooves, and no shattering of gether to give the required carrying capacities. This 
the rock occurs if it b e  sol id,  such as is common in or- arrangement of the pipes was thought necessary on 
dinary blasting operations, and, as a consequence, account of the numerous accidents which have lately 
quarrymen are enabled to get out stone of rectangular occurred from the bursting of large steam pipes in 
shape without waste or loss of valuable rock. various parts of the world. J ust how this arrangement 

Very large blasts or mines are sometimes fired in will be accepted by engineers remains to be seen. 
quarrying granite. A shaft is sunk to the required While there are several good points about this kind of 
depth, and from it drifts are run in various directions. steam pipe, there appear to be also "everal poor ones. 
These chambers, or drifts, are then charged with ex· The increased cost necessary for its construction and 
plosives and fired. In 1887, at Granite Bend, Missouri, the larger amount of surface exposed for condensation 
stone enough was broken with one blast t( supply the would appear to be somewhat against its being com­
demands of a firm for fifty years. The shaft, which monly employed, Of the increased safety assured by 
was 85 feet deep, had chambers running in several di- its use, The Stationary Engineer thinks, there can be 
rections from the bottom, and was charged with 32,700 no doubt, but whether or not it can be called a com­
pounds of black powder. I mercial success is not so plainly evident. Those who 

The explosive used for breaking out dimension stone have had experience with it appear to think it answers 
is  black blasting powder. every requirement. 
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Bergmann's Blackboard Covering. 

To the Editor of the Scientific American : 
Being a teacher, I give you my experience in making 

a blackboard with velvety surface. It is as near per­
fection as can be. I have used it for years. Take 
equal parts by weight of Prussian blue powdered and 
of chrome green powdered ; mix well. For liquid , use 
gilder'S sizing (solution of shellac in alcohol), thinned 
with one-half of alcohol ; mix with part of combined 
dry powder to the thickness of cream. Use large and 
stiff brush ; cover quickly. In an hour's tim e give sec­
ond coat. In a day or two smooth the surface w ith 
hair cloth. 

P. S.-This covering will n ever look gray, as that 
with lam p black will. C. H. BERGMANN. 

Principal of the German School. Charleston, S. C. 
. . . , . 

IlHcit Opening 01: Letters. 

To the Edit01' of the Scientific .American : 
Not a hund red miles from New York there is a little 

country village where the wife of the postmaster is 
generally credited with opening private letters tempo­
rarily abstracted from the mails. It is said that she 
steams the flap over a tea kettle, opens and reads the 
letter and seals it again with a lick. Her illicit know­
ledge of the contents of certain epistles gives color to 
the supposition. I would like to have some of your 
numerous inventors suggest some means by which 
when a letter has been opened in this way it will reveal 
the fact. Ink powder, when dusted on the lid, would 
leave, perhaps, when licked, a smear of black, and thus 
betray the process ; or the flap of the letter might be 
wet with some salt of silver, which would stain tbe pa-
per and the tongue that licked it. X. 

[Your proper course is to address the Post Office De­
partment at Washington, D. C. It will at once investi­
gate the matter, and your connection with it need neVAr 
be known.  Various inventions have been made for the 
purpose you suggest, such as insoluble gJues, etc.­
ED.] 

• I • • • 

A Needed Invention. 

1'0 the Editor of the Scientific American : 
Something simple and easier of application than the 

ordinary indicator for determining the mean pressure 
against a piston would, we think, find ready sale. This 
is suggested by the fact that many persons using steam 
engines would be glad to know how many horse powers 
they are getting from a given amount of fuel, or what 
it  requires to drive one or a number of machines. The 
cost of an indicator, the trouble and expense of attach­
ing it, or the inability to use it, puts it beyond the 
reach of those not expert in its use. You are often 
asked, " How is the hortse power of an engine estimat­
ed ? " The answer is simple, but the query comes back, 
.. How am I to get the mean effective pressure ? "  

For the purpose that we propose the operator does 
not care to know the point of cut·off, or the initial and 
terminal pressures ; all he wants is the average of 
these, and we think a simple instrument might be de­
vised that would gi ve this data alone. It should be 
easily at.tached, perhaps at one or the other of the cyl­
inder cocks, and so constructed as to give the desired 
reading of pressure without a calculation being neces-
sary. QUIRK. 
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ground to rot, the trees would grow rapidly, and the 
peas gathered or allowed to be consumed by hogs, the 
cost of cultivation would be found in the value of the 
pea crop, to say nothing of the growth of trees. There 
are oak trees now gro wing in this town on what was 
considered poor land, which are now 18 inches in 
diameter, planted by myself about the beginning of 
the civil war. 

Every farmer who is living within five mileR of a rail­
road would find it a profitable investment for himself, 
or his children, to plant out a reasonable amount of 
land in such trees as would make good ties, paying such 
attention to the trees as would throw the sap into the 
body instead of limbs. Hoping that these suggestions 
may do some good, I have ventured to communicate 
the thought to your paper. Having passed three 
score and ten years, I shall not live to see the result of 
my suggestion, if  adopttld, yet [ believe great good will 
accrue to future generations. 

WILLIAMS RUTHERFORD. 
Athens, Ga. 

Copying Book Illu strations and Other Similar 
Subjects by Means 01: Artificial Light. 

Although, undoubtedly, the most important part in  
the operation of photographing such subjects as  china, 
silver plate, glass vessels, coins, etc. , is the employment 
of a proper method of lighting the o bjects-for owing 
to the great dissimilarity .in the shapes of such articles, 
hardly any two objects being alike, or fail to be treated 
in precisely tbe sam I' manner-still of alm ost equal im­
portance is the preparation or preliminary treatment of 
many such articles preparatory to their being copied ; 
and here we have a very wide field for the operator to 
exercise his ingenuity in. 

In the case of such articles as glass jugs, tumblers, or 
decanters, where the main object is not only to show 
off the beauty of shape, but likewise to depict in  many 
instances the exquisite designs cut upon their surfaces, 
it stands to reason that were any one to proceed and 
merely photograph the same straight away, without 
having recourse to some method of preventing the de­
signs on the further planes of the glass articles from in­
terfering with that on the immediate side next the len s, 
nothing but a confusion of the various designs would 
ensue by the one overlapping or interfering with the 
other. Hence one of the first steps to be taken is to 
so arrange the ve!'sel as to prevent this. And in cases 
where the shape of tbe article is such as to permit of 
its being filled with a liq uid, perbaps there is no bet­
ter plan than that of filling it up with some semi­
opaque liquid, which acts virtually as a backing or 
background to sides of the vessel. In  the selection of 
such liquids a proper d iscrimination should be shown 
in the choice only of  such liquids as are ill keeping 
with the nature afld shape of the various articles being 
photographed. It will req uire but little thought for an 
intelligent worker to understand that w hat would be 
quite suitable in the ca"l!e of such an article as a cream 
jug would be q uite out of place in the case of a wine 
decanter. Hence the necessity of selecting only such 
liquids as are i n  keeping with the articles being copied. 
There are, however, numerous fluids to choos� from. 
Skim milk, in some cases, comes in very handy, so also 
does claret, port, and sherry wine in others, and an in­
telligent worker will, doubtless, be able to think of 
many more quite as suitable, such as beer and stout. 

When following out this plan, it will be found that 
more natural results are secured when the vessels are 
not filled right up to the top. 

Tree Culture as a Profitable Investment. So much for glass vessels. Now let me refer to the 
To the Editor of the Scientific A merican : copying of silver cups and plate. In this class of work 

I have just read the article headed " Metal as a the main thing to overcome is the bright reflections of 
Substitute for Wood in Rai lroad '.ries, " in SCIENTIFIC the burnished portions of the objects. Some writers 
AMERICAN of April 25. The destruction of timber in  advocate the use of ice when such is practicable, others 
America long ago arrested my attention. Timber recommend that the burnished parts receive an appli­
suitable for posts and railroad ties is  rapidly disappear- cation of putty to deaden the surface and prevent the 
ing from our forests. Forty years ago I was an officer objectionable flare spots. I have used both these ex­
on the leading railroad in Georgia. The common price pedients with success, but latterly have discarded the 
of best ties then, delivered on line of road, was fifteen use of them for a much simpler method. Simpler be­
cents. I do not know what the price is now on the cause it does not necessitate any tampering with the 
same road, but some time a go it was about double. objects being copied, and, in cases where such are of a 

Mr. Walter Katte, engineer on the Hudson River road, very delicate order, this becomes an important item, 
in the article referred to, says : " In am led to believe for with putty there i6 always a fear of damaging the 
that upon the basis of 55 cents for a wooden tie and $3 surfaces. 
for a steel tie, and under tbe conditions of traffic and The plan I adopt is merely to keep breathing on the 
maintenance expenses existing on this line, the re- object. Th is requires to be renewed after every few 
lative economy is from 8 to 12 per cent in favor of the seconds during or at intervals in  the exposure. but the 
metal system."  How any railroad can be mad e to pay .cap of the lens can be easily put on and off to permit 
with such an enormous expense as these prices imply I of the breathing being applied. 
cannot understand. With some commercial firms, when any important 

I ha ve frequently advised young men who farm to object is being manufactured, and it is desired to have 
plant a few acres of their best land in such trees as the same photographed, it is generally arranged for 
would make the most lasting posts. If I was a young such being accomplished previously to the b urnishing 
man, I would plant a few acres in  cedars and keep them of the parts. This is a great advantage, but, of course, 
closel y trim med, leaving only the top buds to grow, is not feasible in the great majority of cases. 
thus making the whole force of the roots go into the When developing silver objects, the amount of pyro 
straight body. No timber makes a better post or cross used should be very small, and the exposure given a 
tie than cedar. Then there are other trees which are very full one, and I have always got the best results on 
nearly as good. Among these I would mention m ul- a dark background. 
berry, yellow locust, and chestnut. If these trees were Medals and coins require some consideration in the 
planted in good ground, alluvial soil for instance, and selection of suitable backgrounds also, and the mode 
the land cultivated in field peas and vines left on the . of their being held in b'itU. My best results w i th bronze 

medals and coins are got by using as a background a 
sheet of opal glass, and by placing the medals right on 
the surface with the aid of a very thick solution of pow­
dered gum, almost to a jelly. Silver medals are best fixed 
up in the same way against a sheet of ordinary plain 
glass, while at some distance behind is placed a black 
velvet background. Gold medals and coins are best on 
opal, because they get more relief. China plates, and 
such like, are best relieved by black velvet placed at a 
distance. 

So m uch for the n ecessary arrangements as to suita­
ble backgrounds. When the best results are to be ob­
tained, attention must be given to this point. 

In lighting, there are numerous points to be con­
sidered, and here, at the outset, the first thing to be 
thougbt of is  the shape of the object being photo­
graphed. When using artificial light, I k now of no 
better place for an amateur, or professional either for 
that matter, to use than his long dining room table 
placed under his gasalier. From such he may with con­
venience lead tbe gas to his Argand burners on their 
pedestals on the table by means of the rubber tubing, 
and when it is deemed expedient to throw in aFl much 
top light as possible, the gasalier, w hen fully lit, will 
render good hel p in this respect. Some objects are best 
lit by reflected light alone. In my practice I use m y  
o w n  invention, which is a plaster o f  Paris chamber 
when copying some classes of subjects, but a very good 
and simple makeshift can be rig�ed up by any one 
without any great cost. Say it is desired to copy a china 
plate so as to show off the de8ign. Now here we have 
j ust a case in point that is best done by reflected 
light. This I would put into my chamber and so ar­
range matters that the lights are not in fron t of the 
object, but that the strong, bottled·up light brill iantly 
surrounded it. 

A similar mode of lighting can be arranged for by 
merely cutting out a center in a large mounting 
board. This aperture should only be large enough to 
permit of the lens viewing the plate through. The 
china plate is  then placed in position , and the two 
Argand lamps, one at each side, but not in front, so as 
to throw only reflected light u pon the white cardboard 
on it. In very many cases, when photographing by 
artificial light, it will be found that this intervening 
screen, placed so as to reflect light only on tbe object, 
will give m uch better results thau by throwing the 
light directly from the gas lamps in front. One great 
advan tage is that reflections are not nearl y so liable to 
arise, and if the brass fittings of the camera and lens 
are covered up with a b lack cloth, there should be no 
reflections at al l to contend with.- T. N. A1'mstrong, 
British Journal of Photography. 

Recent Discoveries oC Egyptian Remains. 

Writing to the New York Nation from Keneh, Upper 
Egypt, on March 17, Mr. W. H. Goodyear describes an 
important and most interesting discovery made by Mr. 
Petrie at Maydoom. Mr. Petrie has there unearthed 
" the  oldest known Egyptian tem ple and the only 
Pyramid temple ever found." Apart from the " Tem­
ple of the Spbinx " at Ghizeb, this build ing is alMo 
•• the only temple of the Old Empire so far k nown." 
It was buried under about forty feet of rubbish. It 
lies directly at the center of the eastern base of the 
Pyramid, on the side facing which it has two . round­
topped obelisks. " Obelisks and temple chambers so 
far entered," says Mr. Goodyear, " have the plain 
undecorated style of tbe Old Em pire, as shown by the 
Temple of the Sphinx, but hieratic inscriptions in 
black paint found within fix the name of Seneferoo as 
builder, and confirm the supposition to this effect 
hitherto based on the fact that tombs near the Pyra­
mid contain his cartouche. Seneferoo is the king con­
necting the third and fourth dynasties, and variously 
placed in either. According to computations of Mari­
ette and Brugsch, the antiquity will be about 4000 

B. C.,  or earlier. " On Tuesday, March 10, Mr. Petrie's 
workmen reached a platform which appeared to be a 
causeway terminating with two obelisks at the base of 
the Pyramid. " In the forenoon of Wednesday," con­
tinues Mr. Goodyear, • •  a workman came to say that 
au opening had been found under the platform on the 
side next the Pyramid. This proved to be the top of a 
doorway choked by detritus, through which Mr. Petrie 
crawled into an interior of three chambers and discov­
eren the inscriptions mentioned. I had the pleasure of 
following him. Mr. Petrie thought the apa.rtments 
had not been previousl y entered for about three thou­
sand years-that is to say, that the rubbish fallen from 
the Pyramid had choked the entrance about three 
thousand years after construction. A friend who was 
with me noticed on the floor some dried wisps of papy­
rus, a plant now extinct in Egypt. The chambers thus 
far found are so filled that one cannot stand erect in 
them, and a door at the end of the third chamber is 
blocked by large stones. Over all lies an enormous 
mass of detritus, whose removal by Arab diggers is 
now in p rogress. I had the pleasure next day of carry­
ing the news of Mr. Petrie's find to the gentlemen of 
the Egypt Exploration Fund, at Beni-Hassan, and of 
w itnessing their unaffected delight over it." 
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AN IMPROVED ORE WASHER. 

A machine designed to facilitate the cleansing and 
separation of ores is shown in the accompanying i llus­
tration, and has been patented by Mr. Frederick C. 
Miller, of No. 136 East Tenth Street, Leadville, Col . A 
box-like washing table is suspended in a suitable frame, 
by two pairs of perpendicular rods, one pair at each 
end of the frame. The table is normally held very 
nearly level, its upper end, w here the water box is lo­
cated, being only about two inches above the other 
end, while the height of the lower or tail end, at which 
are the handles for working the machine by hand, as 
shown in Fig. I, may be adj usted as desired. This is 
effected by attaching the suspension rods at this end 
to the outwardly extending arms of a crank on a rock­
s haft journaled in the top of the frame, a rack being 
provided to hold the lever in  adj usted position. The 
suspension rods at the head end of the table have coiled 
springs around their upper extremities, to im part to the 
table as it is operated a q uivering motion. The base 
of the frame, at this end, has a buffer block, in a recess 
in which is  a coiled spring. The water box, connected 
with a water supply tube, has a perforated bottom , as 
shown in Fig . 2, and beneath the water box, at the 
upper end of the table, is a series of valved openings, 
to be closed by pl ugs or otherwise. When the ore has 
been sufficiently washed, it is permitted to pass through 
these open ings beneath a spray of water. Upon a cov­
er plate of the table, over the w ater box, is  a rectangu­
lar recess or coping, one side of which is  adapted to be 
engaged by a curved arm, or cam shaft, integral with 
a drive shaft, when the machine i s  operated by power. 
The other side of this recess is engaged by the lower 
end of a spring arm, engaged by levers, actuated by 
cran k arms i ntegral with a shaft journaled in the base 
of the frame. An upwardly extending arm from one 
end of the shaft engagee a rack at one side of the frame, 
whereby the tension of the spring arm may he increased 
or diminished. As the table is oscillated, either by 
hand or power, the motion and the reaction of the 
spring at the u pper end tend to throw the heavy parti­
cles of ore in that direction, w hile the light or waste 
particles are carried out by the water at the lower end. 

• • • • • 
BREAST WHEEL FOR LIFTING WATER INTO THE 

MORRIS CANAL. 

'.rhe  accompan ying illustrations show the machinery 
used for supplying one of the sumUlit levels of Morris 
Canal with water. The canal, coming from the coal 
region of Pennsylvania, passes through the city of 
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used for towing on the canal, walk across the regular 
bridge, drawing the boat after them across the river. 
When there is an incoming tide the boats would be swept 
up against the bridge. To prevent this an iron cable 
is carried across the river, and to this, when necessary, 
the boats are attached by a traveling pulley, so that 
the cable keE'ps them away from the bridge. W hen 
the tide is running out, the cable i s  not used. 

After crossing the river, there intervenes between 

1 

MILLER'S ORE WASHER. 

the eastern share of Newark Bay and Jersey City the 
Bayonn e  and Bergen Point peninsula, which is two or 
t h ree m i-les wide at this point. By pursuing a some­
what devious route, the canal crosses this peninsula 
with one level, of eight miles in length, the water of 
which is about four feet above high water in the New 
York or Newark Bays. At the east and west ends of 
this level t here are two locks, a single one at each ex­
tremity, which lock the boats up from, or down to, 
tide water, as the case may require. The machinery 
we show is designed to supply this level with water. 

The water-raising mechanism consists essentially 
of a breast wheel, workin g i n  a masonry flume 
or breast, an inch or two of space only interven-

its inner end ; a spur wheel gears into this, the ratio 
of the diameters bei n g  such that the breast wheel 
makes one revolution for four revolutions of the spur 
wheel . It is  obvious that if the w heel is rotated, it 
will raise water and deliver it into the canal, provided 
the rotation is in the proper direction, which is, of 
course, the reverse of that it would receive were it a 
motvr wheel. 

Directly in front of it  i s  a gate pivoted at the bot­
tom, which acts as a val ve. As long as the wheel is in 
action throwing water into the canal, this gate lies 
flat npon the floor of the flume. When the wheel is 
stopped tl- e  gate rises as the water tends to flow hack­
ward, and 'Closes the flume, thereby impounding the 
water in the canal. The wheel i s  so situated as re­
gards level that it can work from the tilDe when the 
tide is half flood until it is full flood, and until it  fal ls  
to half ebb ; thus in practice it is worked seven hours 
each day, when the tide is rising and falling, catching 
the last of the flood and the first of the ebb. It is 
situated on the banks of Newark Bay, and takes water 
directl y  therefrom. It i s  driven by a low preSRure 
beam engine, with a 36 inch cylinder and 6 foot stroke. 

The engine shaft, to which the spur wheel already 
referred to is attached, carries also a 15 foot fly wheel. 
The coal consumed amou nts to 1% tons per day. 

In seven hours' pumping it raises the water in the 
eight mile level sufficient to compensate for the loss 
during the rest of the day. It can raise the level one 
inch an hour. As the canal is  from 35 to 40 feet wide, 
this gives an approximate basis on which to estimate 
the del ivery of water. 

The apparatus was erected in 1859, and is to a certain 
extent an i n teresting example of old engineering prac­
tice. An effort was made to substitute for this wheel 
a rotary pump with 12 inch connections, but it did not 
prove successful. The pump and connections are still 
there to act as a reserve in case the wheel should break 
down. The drum of the wheel is q u i te essential to its 
strength ; on one occasion when this broke down it  
was found that the  wheel could not  be  used , as the 
floats were twisted out of place by the  strain. By 
allowing the steam pressure to run down, the wheel can 
be made to operate l ike a breast wheel, so as to drive 
the engine backward. The only cOUlmunication be­
tween the summit level and the tide water as fp - - as re­
gards the i ntake of water is by means of this wheel, 
yet it is found that it not onl y supplies the canal with 
water, but the crabs and fish are introduced with the 
water. During the crabbing season, the crustaceans 

BREAST WHEEL FOR LIFTING WATER INTO THE MORRIS CANAL. 

Newark, N. J. , across the salt meadows known as the ing between the floats and stonework. The wheel is 
Jersey flats, and into the Hackensack River at the 12 feet long, and carries a 10 foot sheet iPOn druID. The 
point where the Pa8saic River joins it and opens out whole works upon a 10 i nch iron shaft. From the pe­
into Newark Bay. One portion of the canal terminates riphery of the drum the buckets project. These are 
at this point. The boats going on to Jersey City are 3 feet 6 inches in width and 12 feet long, corresponding 
hauled directly across the river. The mules, generally with the drum. The shaft carries a la.rge cqg wheel on 

are found in considerable quantities in the canal, being 
thrown into it by the water wheel. 

.. . . , .  
THE class of buildings struck most frequently by 

lightning are, first, d wellings ; second, barns and 
gra.llQries. Oil-tanks and oil-works come next, 
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SOME APPARATUS USED BY THE VIENNA FIRE fire is greatly increased. If the staircase burns the grotind, where ten or twelve firemen have stretched 

DEPARTMENT. and the firemen see that the escape of those in the a strong fabric which greatly lessens the force of the 

A model fire department, which is well organized upper stories is cut off, they rescue them by means of fall. Sometimes there is even greater danger (fortu­

and under strict military discipline, is the pride of an almost endless ladder which can be extended so as nately these cases are very rare) from a fire which has 

every large city, and Vienna is no exception to this to reach to the highest windows. But sometimes it is been discovered after the smoke has already stupefied 

rule. Vie publish herewith engravings of some of the too late to use the ladder, and the frightened people the sleepers in their rooms; their rescue would be im­

apparatus employed by the Fire Department of that stand at the windows, imprisoned in their own dwell- possible were it not for the devices which have lately 

city. (For which we are indebted to Ueber Land und ing by the fire. The flames have crept close behind been adopted for emergencies of this kind and which are 

Meer.) According to the la WB of the Fire Department them and their only means of escape is by j umping to different from anything in use by our fire departments_ 

of Vienna. not more than one min-

ute must elapse between the sound­

ing of the alarm and the start from 

the engine house. This promptnllss 

in responding to a call constitutes 

the great value of such a depart­
ment, for it is all important that 

the men and apparatus should be 
on the ground before the flames 
have gained much headway. In 
Vienna, as in other large cities, 

there is a central station, and, be­

sides this, branch stations in all the 

different districts of the city. In 

many of the streets there are pub­

lic alarm boxes which can be made 

to operate by pressing a button, 
and large public buildings have 

their private fire alarms. The tele­
phone has been much used for this 

purpose of late, and watch is kept 

over a large part of the city from 
the towers of St. Stephen's Cathe­

dral. 
The Fire Department of each city 

has its characteristic filatures. In 
Vienna the approach of the engine 
is announced from afar by long­

drawn blasts on a horn, and almost 

involuntarily the step of the passer 
is arrested, while all vehicles get 

out of the way as soon as possible. 
A few seconds later the engine rat­

tles past, drawn by strong horses, 

which are driven at a rate of speed 
forbidden to all other vehicles on 

the streets. A slight in­

vestigation is usually suffi-
cient to make the situation 

clear to the inspector, and 
a few seconds later power-
ful streams of water are 
thrown on the raging ele-

ment. 
The men fight bravely, 

and if a human life is in 

danger they unhesitating­

ly risk their own in their 

efforts to save it. With 

the modern b u i I d i n  g s 

which are c o n s t a n t l y  
climbing higher, the dan­

ger of the occupants from 

---

Fig. l.-THE EXTENSION LADDER. 

FiO'.3.-CELLAR FIRE-FIRE MASK AND ZINC FLAMBEAU. 

fl -= 

� lU 

Fig. 2.-THE CANVAS. 
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These consist of the so-called diver's suit and the fire 
mask. with which the fireman is able to make his way 
into a burning building in spite of steam and smoke, 
and sometimes to save those who have been given up 
as  lost. The danger of suffocation is  greatest where 
the fire occurs iu the cellar, and in such cases even the 
firemen have to use the utmost caution. The smoke 
often collects in masses which would extinguish any 
ordinary light. but the zinc flam beau invented some 
l ime ago by Chief Inspector Stritzel works very well 
under these conditions. 

. . . � . 
THE TYPE·WRITER A FRENCH INVENTION. 

Heretofore the earliest invention of type-writers has 
been attri buted· to the En glish, and the first working 
machine showing t he pot of letter levers striking at a 
com mon center was supposed to be of American 
origin. But the French appear to stand first in this 
respect. In 1833 a French patent was granted to Mon8. 
Progrin (Xavier), of Marseilles, for a type-writer, which 
he called a Typographic machine or Pen. It is en­
graved and described in BTevets d' Invention, vol .  37, 
First Series, plate 36. We give an engraving of the 
drawings. All of the figures in the original patent 
drawings are probably not given, but we present all 
that are published. The description refers to a num· 
ber of parts not represented in the published drawings, 
and hence the account of the machine is somewhat ob­
scure. Still enough is given to show that the machine 
was an operative one, by which type-writing could be 
well executed. 

Instead of having the paper rend<lred movable and 
the machine stationary, as in the modern style of m a­
chines, our French inventor held the paper fast and 
flat, and moved his machine over the surface of the 
paper. With this device he not only executed type­
writing, but also wrote music and m ade printing plates. 
The following is an abstract from the in­
ventor's specification : 

This typographic machine or pen 
serves : 1. To print almost as rapidly as 
one can write with an ordinary pen. 2. 
To form stereotype plates for the use of 
ordinary presses. 3. To copy music or to 
form stereotype plates of music. 

s are metallic levers which rise ob­
Iiquely around the plate, n, and termin­
ate in a fork at their lower end, which 
takes the shank of the hammer to raise or 
lower it at will. If one of theSe levers is 
pressed, it pushes the shank of the ham· 
mer over which its fork passes, causing it 
to be inclined like the radius of a circle. 

When this shank is thus extended on 
the plate. the hammer remains in a ver­
tical position on the paper, where in fail-
ing it has imprinted its figure ; the n um-
ber of levers is equal to that of the double alphabet 
and the rest of the characters of printing. Each lever 
corresponds to one of the signs drawn on the plate, n, 
so that, if it is desired to form any letter in the center 
of the opening, k, it is onl y necessary to find the letter 
on the plate, n, and press lightly on the lever near it, 
and i mmediately it will be seen formed on the paper in 
the center of the opening. k, then the plate, q, is  moved 
the distance of one notch, a finger is  placed on another 
lever, which is caused to descend and strike its hammer 
llPHide the other letter, where it i m prints the letter 
which it  carries ; thus the same operations are repeated 
and words and lines of printing are formed. We have 
explained how it  is necessary to push the plate, q, one 
notch for thp- space of the letter to be printed, and two 
notches af ter the letter has been formed to obtain the 
space for a capital letter or for the distance between 
two words ;  as the center of the opening, k, must neces­
sarily follow, in a straight line, the movement of the 
plate, q, it should al ways trace a straight line of prin t­
ing by means of all the characters which their ham­
mers prin t  successively thereon. 

OPERATION OF THE TYPOGRAPHIC MACHINE OR PEN 
FOR PRINTING. 

After having placed the body of the machine at the 
entrance of the frame, b, so that the center of the 
plate, q, is beyond the upright of t.his frame, the letter 
which is to com mence the word of the first line is 
sought on the plate, n, and then the lever which cor­
responds to this letter is pre�sed lightly with the right 
hand ; this lever, in moving downward, imparts all its 
movements to its hammer, so that if it moves down, the 
hammer falls with force in the center of the opening, 
k, and there impresses, on the paper, the letter or sign 
which it bears ; the lever i s  then promptly raised, and 
the hammer follows it, to give place to another, which, 
by the same operation, will impress its letter beside the 
first one, after care has been taken to push the body of 
the machine l ightly with the left hand, provided that 
the springs, j, pass from one tooth to another of the 
notched plate, d. This movement, as we have said, 
marks the distance of the small letters, a double move­
ment marks the distance of the capital letters or the 
space between two words. 

When the first line of printing is finished, the strings, 
'1/, are pulled with the left hand, which removes the 
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springs, f, a little from the plate, d, allowing the body, 
v, of the machine to slide back easily to the place for 
commencing a second line ; but, in order to mark the 
distance between this line and the preceding .one, the 
frame, b, must be pushed the distance of one notch, 
which frame supports the body of the machine ; by 
this movement the center of the openir.g, k, is always 
found at the proper distance from the preceding line. 

When a page hal' been printed, the frame, b, is  made 
to slide back to toe point indicated for the commence­
ment of another page. This movement is facilitated 
by drawing l ightly on the string, n', which removes 
the spring, e, from the toothed plate, c. Each ham­
wer, in moving down to the center of the opening, k, 
strikes against the pad, h, and is thus charged with 
ink. This pad can be removed when it has not suffi­
cient ink. Then. before replacing it, it is rolled on a 
plate covered with a coating of ink. It is thus charged 
sufficiently to supply the hammers during the printing 
of two or three pages. 

When the machine is to be used for forming stereo ­
ty pe plate8, the hammers and half of their shanks are 
replaced by others which are considerably thicker ; 
these latter hammers bear, in intaglio, the letters 
which are in relief on the others ; then, in place of pa­
per, you place on the frame, a, a plate of soft metal, 
which is 6 to 8 twelfths of an inch thick ; it is cast in a 
mould which leaves one of its faces marked with fur­
rows between two ridges ; the furrows are of a width 
corresponding with the space between two lines of 
printing i on the projecting parts or ridges the ham­
mers strike, leavin g  the imprint of the figures which 
they bear, in relief. The method of thus forming let­
ters, words and lines in relief is the same as that which 
we have described for printing ; that is, you look, in 
the same manner, on the plate. n, for the letter w h ich 
you wish to form, and then you press lightly on the 

A FRENCH TYPE-WRITER, A. D. 1833. 

corresponding lever ; and then the letter is immedi­
ately formed in relief on the metal. A stereotype plate 
can thus be formed very promptly, ready for use on 
ordinary presses ; after it has been used for making 
the desired number of copies, it is again melted in its 
mould to be used in forming a new stereotype plate. 

In order that the ktypographic machine or pen may 
be used for forming the signs or figures of music, the 
hammers with half of their shanks are removed. This 
half of the shank is replaced' by another, longer or 
shorter. It is then given a hammer bearin g, in in tag­
lio or relief, one of the signs of music corresponding 
to a like !<ign which is  drawn on the plate, n. op­
posite to the lever which holds and causes the move · 
ment of the said hammer. This difference in the lengths 
of the shanks of the hammers permits of forming the 
rising and descending gamuts, with the difference of 
notes and signs, without being obliged to push the 
body, v, of the machine up or down, to right or left ; 
for only the same movement is made which is used 
in printing. When the notes formed on the end of 
each hamIDer are in relief, the machine is used for 
printing or copying m usic. When the same notes are 
intaglio, the machine is used for forming stereotype 
plates of music, by the method indicated for forming 
stereotype plates for printing. 

With a little practice one can write as rapidly with 
the ktypographic pen as with the ordinary pen. I 
have called it ktypographic machine or pen because 
it prints by striking. It will give birth to a new art­
that of ktypography. I invented this machine about 
a year ago. 

. � . � .. 
L uxurious Trains. 

the managers of the Pullman company to be the best 
examples of their work ever turned out. They each 
contain twelve sections of two double berths and two 
drawing rooms. Movable incandescent lights are at­
tached to each section, in order to allow one to lie in a 
berth and read. In one of these sleeping cars is a oath 
room for ladies. The dining car, besides containing 
ten tables, at which forty persons can dine at once, 
also contains a kitchen large enough to allow four 
cooks to work at once. An observation car will bring 
up the rear. The body is an open sitting room, finish­
ed in hard wood and furnished with upholstered rat­
tan arm chairs and lounges. Among its conveniences 
are a writing desk, a large case of selected books, m ov­
able tables and an upright piano. But the main 
feature of the car, and the one which gives it i ts name, 
is the deep recess at the end of the car. The platform 
will accommodate about twenty persons. In the for·  
ward 'portion of this car will be a small  office, which 
will be occupied by a stenographer and type-writer, 
whose duty it will be to write and mail the letters of 
any or all of the tourists gratis. 

.. . . � . 
Inventors oC Perpetual Motion Machines. 

Some of the most ingenious and persistent men are 
laboring on the hopeless task of devising perpetual 
motion appliances. Our educational system is in lIlany 
respects responsible for so much mental energy bei ng 
wasted upon fallacies. If natural philosophy and 
elementary mechanics received the attention in com­
mon schools that their importance demands, there 
would  be. fewer persons pestering their friends to sup­
ply funds for the development of apparatus intended 
to cheat nature's laws. Ignorance of the laws of na· 
ture is, no doub t, responsible for the majority of  per­
petual motion devotees, yet some men who are wel l  
ed ucated become pursuers of the chimera. I t  is fre­

quently d i fficult to understand the me­
chanical fallacies that creep over w lJat are 
otherwise bright intellects. Electricity 
seems to be deceiving lllany lllen and 
leading them into the belief tbat by 
means of this mysterious force more pow­
er can be received than what is given. 
Since the electric lighting and electric 
transmission of power era began, there 
has been a great increase in the appl ica­
tions to the Patent Office for protection 
of what are electrical perpetual m otion 
machines. For years the Patent Office 
income was considerably augmented an­
nually by the receipt of fees from invent­
ors of perpetual motion machines, but no 
fees are now accepted from men working 
on that kind of apparatus. A printed cir­
cular is sent to applicants saying that 
nothing short of a working model would 

be recei ved, and as the inventor never gets a model of 
this kind to work, he can do no more wit,h the Patent 
Office. A correspondent of the St. Louis Globe-Demo­
crat gives particulars of some curious recent perpetual 
motion cases. Mr. Keely has a good many imitators 
in a small way. A few months ago a New York lawyer 
went to Washington with parts of a machine, and had 
q uite a controversy with the office because the patent 
was refused. He insisted that he had seen the mach ine 
in operation, that it was running day after day, and 
keeping a cider press going to boot. There was no de­
viating from the rule. The lawyer went baek to New 
York, saying that he would produce the mach ine. He 
was not seen again until the centennial celebration 
lately, when he reminded the examiner of the case 
and told him how he had been fooled. At the time of 
making application the lawyer really believed that 
his client had discovered the long-sought principle. 
But when he got back to New York and told that the 
patent had been refused, the client confessed. The 
perpetual motion was no motion at all .  Power was 
conceabd in the cider press. It ran the press, and the 
press made the perpetual motion machine go too. The 
i nventor had been cllarging 10 cents admisl;;ion to see 
perpetual motion. He had fooled the public and his 
lawyer, and 'he hoped to slip through a claim.-Na­
tional Car and Locomotive Builder. 

• •  1 • •  
The Care of Dynamos. 

Place the oil catchers under the drip of the dynamo 
bearings, and never allow them to overflow on the floor. 

Keep the floor of the dynamo room swept clean, so 
that no nails or other small pieces of metal can be 
drawn into the armature. 

The following description of the cars composing the Never use or leave iron or steel tools near the ma­
Pullman new trans-continental train is taken from the chine, while at work, as these also are likely to be 
New York Sun : The trains consist of vestibule draw- drawn into the armature if left too near it, 
ing room and sleeping cars, an observation car, a din­
ing car and a composite smoking car. The vestibule 
composite car is a magnificent affair, and is exclul!'ively 
for men. A forward end is set apart for baggage. A 
compartment between the baggage room and the main  
saloon is fitted up as a barber shop and a bath room. 
Adjoining the bath room is a cafe. The rear section of 
the car is a smoking room. The vestibule sleeping 
cars, of which there are four on thi8 train, are said by 

Oil cans made of copper or zinc are best for use about 
electrical apparatus. 

Never allow oil to accum ulate on the armature or 
shafts of the dynamo. 

When the wires coming out of the shaft to the com­
mutator become bare from cleaning, they should be re­
covered with kerite or okonite tape, or gum cloth, and 
shellacked, and allowed to dry for about eight or ten 
hours before being used.-Practical Electricitv. 
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Progress of Our Colored Population. 

According to a recent census Bulletin, the race count 

has been made for the South Atlantic and South Cen­

tral States, and for Missouri and Kansas, in ad vance 

of the main work of tabulation. The total population 

embraced in this count is 23, 875,259, of which 16, 861l,205 
were white, 6,996, 166 colored, and 10,888 Chinese, Jap­

anese, and Indians. In these States were found in  

1890 fifteen-sixteenths of the en tire colored population 

of the United States, so that for the purpose of im·· 

mediate ly  ascertaining the percentage uf increase, the 

returns of these States are adequate and not likely to 
be materially affected by the returns of the other States 

and Territories, where the colored population is small. 
The popular belief that the negroes were increasing 

at a much greater rate than the w hite population is 
erroneous. 

During the past decade the colored race has not held 

its own against the white in a region where the climate 
and conditions are, of all those which the country af­
fords, the best suited to its development. We give a 
table which shows the relative increase : 

State •• 

Alabama . . . . . . . . . . . . . 
Arkansas . . . . . . . . . . .  
Delaware . . . . . . . .  
District of Columb;�' Florida . . . . . . . . . . . . .  
Georgia . . . . . . . . . . . . . .  
Kansas . . . .  
Kentucky . . . .. . : . .  : : : :  
Loui�jana . . . . . . . . . .  
Maryland . . . . . . . . . . .  
Mis8issippi. . . . . . . . . . 
MissourI . . . . . . . . . . . . . .  
North Carol ina . . . . . . . 
South Carolma . . . . . . .  
Tennessee . . . . . . . . . .  
Texas . . . . . .  
Virginia . . . .  : : : : : :  : : :  
We.t Virgillla . . . . . . . .  

Total 
population . White. Colored. Per cent. 1890. 

--- --- -----

23,875,259 16,868,205 6,996,166 White. Colored. 

1,513,017 830.796 681.431 54 ' 91 45'04 
1,128,179 816,517 311 .227 72 ' 37 27 59 

166,493 139,429 29.O'.l'Z 82 ' 75 17 '22 
230.392 154.352 15.927 66 '99 32 ' 96 
391.422 224,461 166.678 57 - 35 42' 58 

1 .837.353 973,462 863,716 52 ' 98 47 '01 
1.427.096 1,374,88� 51,2M 96 '34 3 ' 59 
1,R58,635 1,585,526 272,981 85 ' 30 14 '69 
1,118,587 554,712 562,893 49 ' 59 !)(),32 
1.042.390 824,149 218.004 79 '06 20'92 
1,289,600 589,703 747,7'40 41 ' 85 57 ' 98 
2,679,181 2.524,468 154,131 94 '23 5 ' 75 
1 617,947 1,049,191 567,170 64 ' 85 35' 05 
1,151, 149 458,454 692,503 39 ' 82 60'16 
1,767.518 1,332,971 434,300 75 ' 42 24 '57 
2,2.'15,52-� 1,741 , 190 492,837 77 ' 89 22 ' 04 
1,655.980 1,014,680 640,867 61 ' 27 38 ' 70 

762,794 72�,262
1 

33,508 95 ' 61 4 ' 39 

Modificatio n of the GcrlDan Patent La_. 

An amendment of the patent law of 1877 has been 
recently passed by the Reichstag, after having been 
read three times, and will come into force on the 1st of 
October next. The chief point to be noticed in the 
new law is that the examination of patents with regard 
to novelty is not to be abolished. 'rhe new law does 
not decide what amount of invention is patentable, so 
that thi" question must be sett.led in each case by the 
Patent Office as heretofore. Publication, if made more 
than a hundred years ago, is not to act in anticipation 
of a patent. Patents taken out in foreign countries 
are to act in anticipation against the inventor, and 
those claiming rights under him, only after a lapse of 
three months, and thus an extended period of time is 
allowed by the act for an application for a patent in 
Germany. If an invention is stolen from another per­
son, and an application for a patent has been made, 
the inventor is able not only to oppose the granting of 
a patent to the applicant, but to obtain a patent for 
his own application. . The patent fees may be paid for 
the whole duration of a patent  in advance, so that the 
lapse of a patent through delay in  the payment of fees 
may be rendered impossible. If a patent on which the 
full fees have beed paid should be afterward annuled, 
the fees will be returned to the patentee. An applica­
tion for the annuling of a patent shall not be made 
when the patent has been in existence more than five 
years. For the determination of this point, however, 
a period of three years is provided. The very high 
fees now payable for a German patent have not been 
diminished by the new act, but it  is provided that 
Ruch a lowering of the fees may be made by order of 
Federal Council. The important provision that a 
patent may be revoked after the expiration of three 
years if  the patentee fails to carry out his invention in 
Germany to a suitable extent, or at least to do every­
thing that he can to carry it out, remains in force, and 
should be particularly noticed by foreigners. The 
organization of the Patent Office is to be so regulated 
by the new act that there may be greater s!lcurity for 
a proper and efficient examination of patents. Before 
an application is refused, the applicant is to have an 
opportunity of answering objections to t.he granting of 
a patent. If he should fail  to obtain a patent, he may 
then support his claim by oral evidence. At the pre­
liminary examination expert witnesses may be cal1ed, 
and a statement of the various attempts which the 
inventor had made may be presented. If the decision 
of a j udge puts a new aspect on the case, the applicant 
is to have an opportunity of answering any objection 
raised. A proviso wh ich is of great importance to 
chemical industries is  t.hat where proceedings are taken 
to patent a new material, every material of similar 
manufacture is regarded as included in the claim until 
proof to the contrary is shown. The damages payable 
for the infringement of a patent have been increased. 
The Patent Office, Berlin, was established at its new 
building in April last. This new office is in every 
respect suitable for its purpose, whereas the old one 
was too small. The public obtain a great advantage 

cJtitutifit �tUtritlu. 
from the new arrangement, since the important tech­
nical library is now open to all persons from 9 A. M. to 
9 P. M. 

• l e  • •  
IRIDESCENT GLASS. 

BY GEO. M. HOPKINS. 
A visitor at the Metropolitan Museum of Art in this 

city caunot fail to notice in his tour of the galleries the 
exquisite ancient Cyprian glass ware, w ith its gorgflouB 
iridescence surpassing in brilliancy of color anything 
ever produced by artificial means. So far as is  at pre­
sen t known, this effect can be produced only by the cor­
rosive action of the air and moisture of the soil in  
which these objects have been buried for centuries_ 

Glass having a similar appearance, but without the 
same brilliancy of color, has been found elsewhere, and 
a certain degree of iridescence has been imparted to 
glass of modern manufacture by flashing it during the 
annealing process with st.annous chloride, thus deposit­
ing on the glass an exceedingly thin film, which de-

Fig. I.-IRIDESCENT FILM-MAGNIFIED. 

composes the l ight and thus yields a pleasing color 
effect. Glassware of this kind is beautiful, and was 
at one time much in demand, but at present it can 
hardly be found on sale. 

Through the courtesy of General L. P. Di Cesnola,  
director of the Metropolitan Museum of Art, the writer 
has been enabled to examine specimens of ancient 
Cyprian glass secured by him in his archreological ex­
plorations in Cyprus. 

A microscopical examination of this glass shows that 
the surface is covered with exceedingly thin transparent 
films formed by matter dissolved from the glass. The 
body of the glass is pitted over its entire surface w ith 
minute cavities, which are circular or elliptical or ob­
long in outline, and either spherical, ellipsoi.-Ial, or cyl­
indrical in respect to their concavity, and the films 
conform to the pitted surface of the glass. These films, 
of which there are many superposed, are so thin as to 
float in a.ir like down when detached. They decom­
pose the light by interference due to reflections from 
the front and rear surfaces of the film, and give rise to 
the gorgeous play of color for which these ancient 
specimens of glass are noted. 

The appearance of the film from this glass when 
highly magnified is ill ustrated in Fig. 1. 'rhe color 
effect is, of course, wanting. By transmitted l ight the 
color is complementary to that sho w n  by reflected 

Fig. 2.-IRIDESCENT FILM-BY POLARIZED LIGHT. 

light. Examined by polarized light, the color is height­
ened still more with all the changes that may be 
brought about by rotating the polarizer, analyzer, or 
the object itself. The figure n nder polarized light 
without the color is shown in  Fig. 2. 

If th e effects Ilecured by long ages of treatment in 
Nature's laboratory could be produced artificially on 
modern glass at a reasonable cost, it would seem t.o be 
an object well worth striving for. 

LUlDberlng In Callfornla. 

The Madera Flume and Trading Company started 
up its mountain saw mills recently. The roads are 
now being cleared and timber got out. It is expected 
that the output for the season will exceed 17,000,000 
feet. 

This company hab a V-shaped flume sixty-two miles 
long, extending f.-Oill the mountains to the plain. The 
lumber is not shipped down this flume piece by piece, 
but several planks are clamped together at the end, 
and then a train is formed from several piles and con-

nected by small ropes. Section stations, where from 
two to four men are found, are located about every six 
miles. It is their duty to see that there are no stop­
pages or breakages, jams and so on. The lumber is 
shipped frow the mountain mills during the day, and 
reaches the yards at Madera at night, being twelve 
hours in transit. The expense of this mode of trans­
portation is much cheaper than any other that has 
been devised for that purpose. As high as 20,000 feet 
have been shipped in one day. The two saw wills are 
known as the California and Soquel mil ls ,  and com­
bined have a sawing capacity of 150, 000 feet per day. 
This work has been facil itated greatly  by the construc­
tion of a narrow gauge railroad from the mi l l  to the 
vicinity of the logging camps, and the logs are now 
hauled by a large engine, on cars made expressly for that 
purpose, thus doing away with many teams. At the 
yard located in Madera the lumber is taken from the 
flume and piled up to dry for the market. This yard 
covers a large area of ground, and millions of feet of 
lumber are stored there ann ually. A large planing 
mill is also operated there. 

The expenses of the will at Madera and at the moun­
tain mil ls  aggregate $15,000 per month during the log­
ging season. Jack Dysdale is general su perintendent 
of the mountain mills. --Pacific Lumbe1'1nan. 

Genesis of the Elements. 

Professor Will iam Orookes closes a most interesting 
address before the Institution of Electrical Engineers 
on the subject " Electricity in Transitu ; from Plenum 
to Vacuum,"  with the following remarks on the genesis 
of the elements : 

It is now generally acknowledged that there are sev­
eral ranks in the elemental hierarchy, and that be­
sides the well defined groups of chemical elemen ts, 
there are underlying sub-groups. To these sub-groups 
has been given the name of " meta-elements." The 
original genesis of atoms assu wes the action of two 
forms of energy working in time and space-one operat­
ing uniformly in accordance with a continuous fal l of 
temperature, and the other having periodic cycles of 
ebb and swell, and intimately con nected with the 
energy of electricity. The center of this creative force 
in its journey through space Ilcattered seeds, or sub­
atoms, that ultimately coalesced into the groupings 
known as chemical elements. At this genetic stage, 
the new-born particles v i brating in all directions and 
with all velocities, the faster-moving ones would still 
overtake the laggards, the slower would obstruct 
the quicker, and we should have groups formed in dif­
ferent parts of space. The constituents of each group 
whose form of energy governing atomic weight was 
not in accord with the mean rate of the bulk of the 
components of that group, would work to the outside 
and be thrown off to find other groups with which 
they were more in h armony. In time a cond ition of 
stability would be established, and we should have our 
present series of chemical elements, each with a defi­
nite atomic weight-definite on account of its be ing 
the . average weight of  au enormous number of  sub­
atoms, or meta-elements, each very near to the mean . 
The atomic weight of mercury, for instance, is cal led 
200, but the atom of mercury as we know it is as­
sumed to be made up of an enormous number of sub­
atoms, each of which may vary slightly round the mean 
number 200 as a center. 

We are sometimes asked why, if the elements have 
been evolved, we never see one of them transformed or 
in process of transformation into another. The ques­
tion is as futile as the cavil tha.t in the organic world 
we never see a horse metamorphosed into a cow. Be­
fore copper, e. g. , can be transm uted into gold it would 
have to be carried back to a simpler and more primi­
tive state of matter, and then, so to speak, shunted on 
to the track which leads to gold. 

This atomic sc�gme postulates a to and fro motion 
of a form of energy governing the electrical state of 
the atom. It is  found that those elements generated 
as they approach the central position are electro­
positive, and those on the retreat from this position 
are electro-negative. Moreover, the degree of positive­
ness or negativeness depends on the distance of the 
element from the central l ine;  hence, calling the atom 
in the mean position electrically neutral , those sub­
atoms which are on one side of the mean will be charged 
with positive electricity, and those on the other side 
of the mean position will be charged with negative 
electricity, the whole atom being neutral. 

This is not a mere hypothesis, but may take the rank 
of a theory. It has been experimental ly verified as 
far as possible with so baffling an enigma. Long-con­
tinued research in the laboratory has shown that in 
matter which has responded to every test of an ele­
ment there are minute shades of differenlle which 
have admitted of selection and resolution into meta­
elementtl, having exactly the properties required by 
theory. The earth yttria, which has been of such 
value in these electrical researches as a test of nega­
tively excited atoms, i� of no less interest in chemistry, 
having been the first body in which the existence of 
this sub-group of meta-elements was demonstrated. 
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RECENTLY PATENTED INVENTIONS. wood, preferably hard wood. The first product of 

distil lation is  a light oil and acid water, a portion of SPRING SEAT. -George E. McCormick whICh is removed. The remaiuder is further dis-
and William B. McLean, Jamestown, North Dakota. 
Tb.is seat is designed for l ocomotive cabs, but is capable 
of other uses. It consists of two upri[(hts connected by 
cross bars and provided with stops at their lower ends, 
side pieces pivoted to the uprights and engaging the 
stops, a flexible back and bottom secured to the u p­
rights and side pieces, and springs projecting from 
the rear of the nprights and carrying a bar bearing on 
a support. 

A UGER HANDLE. - Harry Naylor, Oil 
Ci ty, Pa. This handle is formed in t w o  longitudinally 
adj u;table sections provided with a [(rooved abutment 
and a loose rocking ring wbich clamps the bit shank 
against the abutment when the sections are forced 
toward each other, thus adapting the handle to clamp 
shanks of  different sizes. 

CAN VENTILATOR.-Albert W. Adams, 
Pittsburg, Pa. This device is  designed for nse on milk 
cans, to allow the animal matter in the milk to escape 
and prevent the milk trom souring. For this purpose 
the can top has spaced apertures and is  provided beneath 
the apertures with a sbield having beveled ends and 
openings in said ends, the shield being of less dIameter 
than the top. 

STOVE.-John Werner, Brooklyn, N. 
Y. This stove contains a series of vertical pipes of dif· 
ferent lengths, alternately arrangcd close together 
arouud its interior, thus forming the fire box. The 
pipes extend through the base at theIr lower ends and 
through the stove body at their npper ends, and sup­
port a grate above their lower ends. Substantially all 
the heat ari sing from the fuel may be uti lized. 

FOLDING POULTRY CRATE. - William 
Paschal, Rutherford, Tenn. This device i s  80 con­
structed that it may be folded flat and compactly when 
not in use or in traI!sportatioD, and when erected has no 
loose or nnconnected parts. It is especially adapted 
for carrying poultry and other l ive stock. It affords 
free access of air and is light, strong and durable. 

D E S  K S. - Mr. John M. Sauder, of 
Springfield, Ill . ,  has patented an improved device for 
faHtening desk tops and the backs and seat boards of 
ochool desks upon the supporting standards of the seat 
and desk. By means of this device the wooden desk 
top, the back, and the seat boards are interlocked with 
the metal standards or frames, securing an elastic con­
nection between the wooden and metal parts of tbe 
desk. 80 that the expansion and contraction of the 
metal or the swelhng and shrinking of the wood wi l l  
be compensated for,  so that cramping strains wbich 
wonld split the material or tend to loosen the frame 
will be avoided. 

FABRIC STRETCHER. - Mr. Charles F. 
Flos, of Brooklyn, N. Y., has patented a frame for 
holding and stretching fabrics, which will snspend the 
fabric in proper positi on without inj ury to the material 
and without the assistance of cement or nai ls .  The 
frame is also arranged to give to the fabric a suitable 
tension, 80 as to free it  from wrinkles and creases. 
The sides of the stretcher are provided with beams 
having longitudinally extending gutters or shoulders to 
which is applied a clamp bar parallel with the beam, 
and adapted to press the fabric into engagement with 
the gutter or shoulder. Levers pivoted to the beams 
are employed for securing the required pressure. 

til led, leaving a residnum resemblin[( asphaltum and 
solid when cold; this latter is  dissolved in the light oil 
aCId waler, prodncing an intensely black paint. 

CIGAR.-Samuel Heilbroner, New York 
City. This cigar bas a lateral bend produced in its 
body, such bent portion being reduced in size, giving 
the cigar somewhat the shape of a pipe, so that in use 
a portion of the nicotine will be concentrated at the 
bend of the cigar and will drop with the ashes. A 
further advantage is that the cigar may be lighted 
without flame coming too close to the smoker's mouth 
or mustache. 

TRUCK.-Joseph M. Sill, Towanda, Pa. 
This is a two·wheeled hand truck, especially adtlpted 
for use in warehouses for handling seed, grain, and 
flour in bags. The leg braces are arranged to .serve as 
runners which may sl ide on the floor when the loaded 
truck is snddenly stopped, and the racks, legs, and leg 
braces are all flush with the side bars, so that the truck 
may be brought close to a platform, the construction 
being such that the cost will be bnt moderate, while the 
trnck will be strong and will occupy but little space. 

ANIMAL TRAP. -J ohn Picard, St. Paul, 

The charge for Inserlwn WIlder thi8 head i8 One Dollar a line 

for each insertion ; about eight words to a line. Adl'er­

tisements must be received at publication office as early as 

Thursday morning to appear in next issue. 

For Sale-New and second hand lathes, planers, drills, 
shapers, engines, and boilers, belting, pulleys, and shaf� 
ing. W. P. Davis, Rochester, N. Y. 

Presses & Dies. Ferracute Mach. Co., Bridgeton, N. J. 

Barrel, Keg and Hogshead Macblnery. See adv., p. l89. 

For best hoisting engine. J. S. Mundy, Newark, N. J. 

Best Ice and Refrigerating Machines made by David 
Boyle, Chicago, Ill. 170 machines in satisfactory use. 

The Improved HydrauliC Jacks, Punches, and Tube 
Expanders. R. Dudgeon, 24 Columbia St., New York. 

Screw machines, milling machines, and drill presses. 
The Garvin Mach. Co., Laigbt and Canal Sts., New York. 

U How to Keep Boilers Clean." Send your address for 
free 96 p. book. Jas. C. Hotchkiss, 112 Liberty St., N. Y. 

Billings' Double-acting Ratchet Drills, Drop Forging�, 
Bronze Forgings. Billings & Spencer Co., Hartford, 
Conn. 

Wanted-A second-hand 9xU or 10x12 automatic cut­
o:lf engine, Buckeye preferred. The Tanite Co., Strouds­
burg, Pa. 

Oregon. This is  a trap for catching moles, gophers, Split Pnlleys at Low prices, and of same strengtb and 
etc., in which a vertical spear is forced down by a appearance as Whole Pulleys. Yocom & Son's Shafting 
spring into the mole passage to impale the animal. Works, Drinker St., Philadelphia, Pa-
The spear is held up by a trigger arm hmgcd or pivoted Guild & Garrison, Brooklyn, N. Y., manufacture steam 
at its upper end, the arm extending down to a position pumps, vacuum pumps, vacuum apparatus, air pumps, 
to be deflected by the passage of the animal, so as to acid blowers, filter press pumps, etc. 
release the spear and allow it to descend. A trip plate Patent for sale, or will sell territorial rights. The 
connects the trigger to the spear rod, and the trigger i. McCandless truss, patented Sept. 16, 1890. For furtber 
adjustable. information address W. D. Davis, Monticello, S. C. 

TYPEWRITING MACHINE. - David H. FOT low pric,", on Iron Pipe, Valves, Gates, Fittings, 

Taylor, CinCinnati, Ohio. This invention covers a 
Iron and Brass Castings, and Plumbers' Supplies, write 

novel construction and combinatioJ:: of parts in a type. 
A. & W. S. Carr Co., 138 and 140 Center St., New York. 

writer in which capitals or lower case may be written The best book for electricians and . beginners · in elec" 
tricity is " Experimental Science," by Geo. M. Hopkins. 

by a single set of keys, avoidin� the use of a capitaliz­
ing key. A double or two-part finger piece or key, the 
parts of which interlock for separate or simnltaneous 
movemen t, is so arranged so that in writIng lower case 
one part only will be depressed, but when i t  deSIred 
to writ.e capitals bol h finger pieces will be depressed, 
tbe finger pieces being connected with different sets of 
key levers. 

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

SCIENTIFIC AMERICAN 
B U I L D I N G E D I T I O N . 

MAY N UMBER.-(No. 67.)  

TABLE OF CONTENTS. 

1. Elegant plate in colors showing the residence of 
Henry Ivison, Esq., at Rutherford, N. J. One of 
the most picturesque and best appointed houses 
in the vicinity of New York. Also photo. 
graphic perspective view, floor plans, etc. 

2. Plate in colors showing the residence of Mr. George 
Comstock, of Bridgeport, Conn. One of the 
handsomest in Bridgeport. Photographic per­
spective view, floor plans, etc. Cost $10,000. 

3. Design for a staircase of pleasing and novel ap­
pearance. 

By mail, $4 ; Munn & Co., publishers, 361 Broadway, N. Y. 

A rare opportunity for a young man with a few thou­
sand dollars capital to secure a. permanent position as 
manager of a Western water works company. Address 
President Water Co., care this paper. 

Engineers, manufacturers, and makers are invited to 
send gratuitously catalogues, price lists, and trade terms 
to George T. Poole, Assoc. R. I. B. A., Assoc. M. 1. C. EO' 
Colonial Arcbitect and Superintendent of Public Works, 
Department of PubliC Works and Buildings, Perth, 
Western A ustraUa. 

arSend for new and complete catalogue of Scientific 
and other Books for sale by Munn & Co., 361 Broadway, 
New York. Free on application. 

HINTS TO CORRESPONDENTS. 

Names and A ddress must accompany all letters, 
or no attention will  be paid thereto. This is for our 
information and not for publ ication. 

References to former articles or answers should 
give date of paper and page or number of question. 

Inq uiries not answered in reasonable time should 
be repeated ; correspondents will bear in mind that 
some answers require not a little research, and, 
though we endeavor to reply to all either by letter 
or in this department, each must take his turna 

Speci a l  Written I n formation on matters of 
personal rather than general interest cannot be 
exp�cted without remuneration. 

Scientific American Snpplements referred 
to may be had at the office. Price 10 cents each. 

Books referred to promptly supplied on receipt of 
prlCe. 

Minerals sent for examination shonld be distinctly 
marked or labeled. 

808 ?  A. No; use a mixture of alcohol and water in equal 
parts, colored with cochineal and a very little ammonia. 

(3037) C. F. H .  asks : What will take 
sulphuric acid out of a vegetable matter dissolved in 
the sulphuric acid ? A. Treat with carbonate of barium 
and water. or carbonate of sodium. 

(3038) C. F. V. D. writes : To drill a 
large bole throu[(h glass, nse a piece of maple wood 
turned in the lathe to the desired size. Take a common 
bit and bore into thp. end of the wood to the depth of 
one quarter of an inch ; iDe-ert the wood into a common 
bit brace and fasten a piece of board with a hole in i t 
to turn the piece of wood. Place the hole over the spot 
to be drIlled and apply coarse emery powder. A three. 
quarter or one inch hole can be bored in this manner in 
a very short time. I have found the wood superior to 
either iron or brass tnbing for pnnctnring glass. The 
plate should be bored half way through upon one side, 
and the otber half should be completed from the other 
side. 

(3039) C. F. V. D. asks : 1.  What kind 
of glass plates must I use in constructing a Wimshurst 
electrical induction machine, and how shall I test them 
for insulation ? A. Use common window glass. Se­
lect sheets that are flat anrl free from wrinkles orlbu bble •• 
When the plates are completed, coat them with shellac 
varnish, and after they are apparently dry bake them 
in a warm oven, or allow them to remain near a stove 
or furnace for several hours. 2. What kind of glass 
jars to nse in making Leyden jars, and how to test them 
for insulation ? A. Use soda glass ; if they retain tbe 
charge for a considerable time in dry weather in the 
winter, the i nsulation is perfect. If  the charge escapes 
quickly, the insulation is defective. 3. What is the 
best flame to use (where gas is not economical) in doing 
such work as the so-called Bohemian glass blowers ? 
A. Probably  the best flame for your purpose is a gaso­
lene blowpipe flame. 

(3040) New Yorker in N orth China asks 
in regard to strain, power, and friction of 9 inch manila 
rope with 2 blocks of 4 sheaves each, etc. A. The break­
ing weight for a 0 inch manila rope is 21 tons . � 0 
more than 5 tons should be al lowed under any cir· 
cumstance as a working load, 3 tons being the proper 
working load. Your pair of 4 pulley blocks, with the 
rope fast at the top block, will be equal to a safe load 
of 24 tons. The last or hauling rope sustains a load 
of one-eighth of the suspended load w hen at rest, or for 
24 tons weight the pull is 3 tons plus the friction. You 
are correct in regard to the division of the total strain 
by the number of sheaves, as also on the 6 sbeave lift;  
10 per cent is ralher large for the large iron block" with 
iron sheaves. The friction on each sheave is the same, 
and as there are 6 sheaves, each bearing the same weight 
and under the same conditions, should have, with a 10 
per cent assigned friction, an amount due to the pull on 
any one rope multIplied by the six sheaves. As the 
final pull for the IV. tons was 560 ponnds, 10 per ceDt of 
of whi ch is 56X6=336 pounds friction, which added to 
560 is 896 pounds for the total pull while the load is 
being l ifted. 

(3041) H. H. G.-For an air blast you 
will require an air compressor, which will give you any 
preEsure required. The sand blast is driven from an 
air compressor. Steam or belt from any other power 
may be nsed. The amount of power depend s  npon the 
pressure and quantity of air wanted. 

(3042) W. C. F.-If you desire to make 
a Siemens armature for your motor, you should follow 
the general directions given in SUPPLEMENT 600 for the 
arffiature. 

(3043) W. W. H. asks : Can double-cov­
ered paraffiued wire be used to wind field magnets ? Is 
plaster of Paris porous enough to make good porOllS 
cups ? A. Douhle-covered paraffined wire is too heavily 
insulated for use in the field or armature. Dou ble-cov-

HARNESS.-Mr. Lawson W. Ham pton, 
of El izabethton, Tenn., has recently patented an im­
provement i n  that class ot harness in which traces and 
breeehing are dispensed with and the attachment of the 
harness to the sbafts of the vehicle is made by means of 
tugs connected with the girth and breast collar. The 
tU[(S are attached to a rod whose motion IS opposed by 
a spiral spring. Harness of this construction permits 
of the free nse of the hind legs of the horse, and 
diminishes the cost of a harness. 

4. Photographic views and floor plans of a colonial 
cottage in Armour Villa Park, Bronxville, N. Y. 
Cost $2,800. W. W. Kent, architect, New York. 

5. Engravings showillg a perspective and floor plans 
of the residence of Mr. George Bnrnham, at 
Powelton Ave • .?hiladelphia, Pa. 

6. Sketch of a drawing room. 

ered magnet wire is used for that purpose. Plaster of (3031) I. E. writes : I have a valuable Paris porous cups are of l ittle value. 
uutograph written with lead pendl. Is there any way 
to prevent it from fadinl/:, and preserve it ? A. It will 
never fade. To preserve it from erasnre pour skimmed 
milk over it, or apply tbe regular fixative sold in art 

C UTTING AND PREPARING WOOD.­
A novel method of cutting and preparing wood for 
ornamental and decorative purposes has been patented 
by Mr. Lewis W. Murcb, of Medora, North Dakota. 
This method consists in cutting or sawing a log or l imb 
having the bark thereon obliquely into blocks or boards. 
The blocks or boards thus cut form panel pieces which 
present a bighly ornamental appearance. with the heart 
of the wood at the center, surrounded by the rings 
formed in the natural growth of the tree. 

\V AGON Box. - An improvement in 
dumping wagon boxes has heen patented by Mr. James 
M. Kimball,  of Woodstock, Ill. This box may be 
carried on any ordinary running gear and may be used 
as a common wugon box. It is provided wIth means 
for dropping the load tbrough the bottom, and for 
closing and lockin[( the bottom le3ves or boards after 
the load has been discharged. In the bottom of tbe box 
there is a cross beam and a center beam. Leaves 
hinged to the rear of the box and to the center beam 
form the bottom of the box. The box is provided 
with a series of catch levers and with releasing 
mechanism for withdrawing rhe catch levers, so as to 
allow the leaves to full. 

WASH B OARD. - John T. L e n  0 i r, 
Columbia, Miss. The frame of this wash board is 
provided with a series of removable rectangular 
rubber bars having a recta-ngular slot for the [(reater 
part of their length ; the bars consisting of two strips 
separated by spacing pieces at their ends, the spacing 
pieces having reduced, threaded extremities to pass 
through the side bars of the frame and receive lock 
nuts, the bars when in place resting at an incline one 
upon another. 

FLY BRusH.-Harvey Miller, Waterloo, 
lows. A circular casing is  mounted to revolve on a 
door, the casing containing a volute spring which bears 
on a curved bar carrying a brush or brushes at its  free 
outer end. By drawing on and releasing a cord wrapped 
around tbe casing, tbe latter and the brush are caused 
to revol ve and drive away flies on and about the door. 

PAINT.-George Walker, Jersey City, 
N. J. The ingredients of this paint are derived from 
the tar obtained by the destrnctive distillation of 

7. A d welling at New Haven, Conn. Cost complete 
$6,345. Perspective view, floor plans, etc. 

8. Illustrations showmg perspectives and ground plan 
of the First Presbyterian churc,b, recently erected 
at Rutherford, N. J. Total cost complete $70,()(;J. 
Messrs. Fowler & Hough, New York, architects. 

9. A very attractive !lnd picturesqne cottage erected at 
Wayne, Pn. Cost $3,800 complete. Floor plans, 
perspective elevation, etc. 

10. A cottage at Fanwood. N. J. Cost $4,200 complete. 
Photographic view, floor plans, etc . 

11. Sketch showing the new " Empire Theater " of 
Philadelphia, Pa., designed to be une of the most 
commodious play houses in America. Architect 
Augus S. Wade. 

12. Miscellaneons contents : Statuary marble.-John 
W. Root.-Ornament in architecture.-Steam pIpe 
required for heatlng.-Painting ironwork.-Archi­
tectural foliage.-A luxurious bath.-Hardwood 
finisb.-Decorations of the Hotel Metropole, Lon­
don, England.--Oldest dwelling in the United 
States.-An improved gas engine, ill llstrated.-A 
sanitary laundry tub, illustrated.-Real estate in­
vestments.-American tin and terne plates.-An 
easily coupled door hanger, illustrated.-Archi­
tectural wood work, illustrated.-An improved 
scroll saw, illustrated.-Improved system of fire­
proofing, illuRtrated.-The new Bolton heater, 
illustrated.-The Sturtevant system of heating 
and ventilating school houses.-Finishing natural 
woods. 

The Scientific American Architects and Builders 
Edition is issued monthly. $2.50 a year. Single copies 
25 cents. Forty large quarto pages, equal to abont 
two hundred ordinary book pages ; forming, prlicti­
cally, a large and splendid MAGAZINE OF ARCHITEC­

TURE, richly adorned with elegant plates in colors and 
with fine engraving', illnstrating the most interesting 
examples of Modern Architectural Constrnction and 
allied subjects. 

The Ful lness, Richness, Cheapness, and Convenience 
of this work have won for it the LARGEST CIRCULATION 
of any Architectural publication in the world. Sold by 
all newsdealers. 

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

atores. An artist could apply It for you. 

(3032) B. H. asks : 1. Please inform me 
whether, ana i f  so how. I can remove lithographing 
from tm lard pails. We have some lard pails which 
are lithographed. and this portion of the pail is  var­
nished over the lithographing. Do you know of any 
way by which I car. remove this litbographing by using 
acids ? A. Boil in caustic soda solution. 2. Are chemi­
cals ever used, and how, for bleaching lard ? A. To a 
limited extent. Treatment with hot borax or soda so­
lution may be adopted. The chemical treatment of 
lard Is often in the line of adulteration; 

(3033) W. S. N. asks : What two chemi­
cals or acids will ignite and cause a flame when brought 
together ? A. Phosphorus and iodine after a few seconds' 
contact ; also pure chlorine gas and Dutch foil or pow­
dered antimony, water and potassium; and several 
others. 

(3034) F. H. Mel. asks : How is aqua 
ammonia or concentrated ammonia made ? Could I 
make it in small quantities for ice making, am­
monia to be 24° to 26° strength ? What kind of appara­
tus is needed to manufacture it in 500 pound lots ? A. 
It, is made by passing ammoniacal gas through water. 
A still for cooling the ammoniacal gas and an absorbmg 
tank, the whole inclosed, is all that is necessary. The 
unabsorbed gas can be used to partially charge other 
water. It is better to purchase it ready made. 

(3035) W. L. G. writes : " Matter," says 
Professor Thomson, according to your issue of May 2, 
H was considered indestructible ."  Pi ease explain his 
meaning more fully. A. Matter is considered inde­
strnctible according to most authorit!es. Professor 
Thomson seems to be formnlatiug the old doctrine 
that the atom or molecule is a center of forces. This is 
rather an int.angible theory. althongh many have adopt­
ed it. 

(3036) C. S. H. asks : 1. What advantage, 
if any, is there in green prints over blne ? A. It is 
principally a matter of taste. 2. Will any cheap wine 

do for the experiments described in SUPPLEMENT, No. 

(3044) J. J. F.-The. most powerful guns 
of American and foreign make can carry from 9 to 12 
miles. 

(3045) J. R. M.-Use thin shellac var­
nish for brass work. Use French polish for taking out 
scratches on varnished furniture. 

(3046) W. L. C. writes : In the SCIEN-
TIFlC AMERICAN SUPPLEMENT of March 7, 1891, you 
give a formula for the paste used in Gassner dry bat­
tery. You say plaster 3 parts. Please inform me what 
is meant. Also give E. M. F. of such a battery. A. 
In the formula for Gassner battery the term " parts " 
means parts by wei[(ht. The E. M. F. of this battery is 
about 1� volts. 

(3047) W. H. N. asks for the recipe for 
paste tbat is n sed by the Eastern stereotypers on tbe 
roller mould ing macbines. A. To 1)9 gallons of water 
add 2� pounds of Peter Cooper's glue, allow to stand 
overnight, after which place it on the fire and cook 
slowly for two hours. Take � pound best English 
Paris white, and one pint of flour, packed tight in the 
measure, place them together in a basm and add suffi. 
cient water to make the mixture the consistency of but­
termilk, add tbis to tbe glue when cooked as above and 
allow the whole to cook for one hour, when it will be 
ready for nse. For anotber receipt see our SUPPLE' 
MENT, No. 773. 

E nqniries to be A nswered. 
The following enquiries have been sent in by some 01 

our subscribers, and doubtless others of our readers 
will take pleasure in answering them. The number 01 
tI!e enq uiry should head the reply. 

(3048) URUSHIC ACID.-Will any one 
kind ly tell me the constituents of this acid, wbich is the 
essential principle of japan lacquer (Urushi-yamal ?  I 
want to know what acids it most strongly resembles.­
N. K. D., London. 

[We hope th"t some of our readers. will answer this 
query.-ED.] 

(3049) F. W. H. asks : Can any kind of 
a Bail boat, on the water, be made to go faster than 
the wind that drives the boat ? The question is ope1\ 

for discnssion by readers. 

© 1891 SCIENTIFIC AMERICAN, INC.



NEW BOOKS AND PUBLICATIONS. 
AN INTRODUCTION TO THE STUDY OF 

METALLURGY. By W. C. Roberts-Aus­
ten, C.B. ,  F. R. S. London : Charles 
Griffin & Com pany. Philadelphia : 
J. B. Lippincott Company. 1891. 
Pp. xii ,  292. Price $2.50. 

The eminence of the author, his j:(reat ability as a 
writer, and the most mterestinj:( researches already de· 
veloped by him in lectures remove this work from the 
necessity of a review. It is sufficient to say that its 
standard is as hij:(h as the rest of Dr. Austen's works, 
and that the subjects are treated from the same scien­
tific standpoint that has .o long characterized the 
anthor's lectures and publications. It contain" numer­
ous illustrations and tables when required to illustrate 
the subject. As wa� to be anticipated, the subject of 
alloys is treated at great length. especially as regards 
Chinese and Japanese compounds. 
SURVEYING AND LEVELING INSTRU­

MENTS. By William Ford Stanley. 
London : E. & F. M. Spon, and the 
author. 1890. Pp. xi, 545. Price $3. 

This work. written by a manufacturer of the instru­
ments he describes. possesses considerable value from 
the very practical details of construction 'and full ap­
preciation of features of instruments that can be ex­
pected from no one that is not equaJiy conversant with 
their use and manufacture. It contains over three hun­
dred il1 ustrations and can be warmly commended to sur­
veyors and civil engmeers for their reading. 
THE CORLISS ENGINE. By John T. 

Henthorn. Management of the Cor­
liss Engine. By Charles D. Thurber. 
Edited by Egbert P. Watson & Son. 
New York. 1891 . Pp. 9�. Price $1. 

These two papers, which are repnbllshed from the 
Engineer. of New York, are entirely practical in their 
character. It is stated that they are intended as a guide 
to the most economical management of the Corliss en­
gine, and there is no doubt that they will be of nse to the 
progressive engineer. The work is Illustrated and con· 
tains a table of data, indicator diagrams, etc. 
ARCHITECTURAL IRON AND STEEL. By 

Will iam H. Birkmire. New York : 
John Wiley & Sons. 1891. Pp. xiv, 
201 .  Price $3.50. 

The title of this work deSCribes its contents. It Is de­
voted to the application of iron and steel in the con­
struction of buildings, including the snbject of speclft­
cations, ornamental work, and numerous tables of the 
properties of structural uon. It comprises also tables of 
squares, cubes, etc., such as required continually by the 
designer. It presents at the end the proposed New 
York building law. given as a useful example of legal 
limitations. It contains numerous Illustrations, as reo 
quired to illustrate its subject. 
ODONTICS. OR THE THEORY AND PRAC­

TICE OF THE TEETH OF GEARS. By 
George B. Grant. The Lexington 
Gear Works, Lexington, Mass. 1891. 
Pp. 103. Price $1. 50. 

This very practical work is made up of a series of con· 
tributions to the American Machinist for 1890. The 
subject seems to be excellentlv treated and contains nu­
merous illustrations for skew, bevel, and the most com­
plicated gears, as well as for simple, straight work. 
PRACTICAL BLACKSMITHING. Compiled 

and edited by M. T. Richardson. 
Volume IV. New York : M. T. Rich­
ardson. 1891. Pp. 276. Price $1 .  

We are glad to see the fourth volume of this series, the 
preceding members of which have been reviewed in these 
columns. It i. made up of a collection of articles by 
different skilled workmen. The present volume is <le. 
voted to " Jobs of Work," including tires, axle setting, 
springs. tool tempering, etc. A set of tables giving the 
sizes of iron and steel terminate the work. 
HINTS TO POWER USERS. By Robert 

Grimshaw, M . E . ,  etc. New York : 
Cassel l  Publishin g Co. 1891. Pp. 
160. Price $1. 

The author considers that this book is for the practi­
cal man. It is, he states, free from high science, and is 
intended for the man who pays the bill. The very 
graphic and even humorous way in which the author 
possesses the art of presenting his views makes the 
l itUe work interesting reading for every one. 
LOOKING FORWARD FOR YOUNG MEN. 

Their in terest and success. By Rev. 
6 eorg-e Sumner Weaver, D. D. Fo w­
ler & Wells Co. 1891. Pp. 218. Price 
$1. 

The young man in this work is considered in the as. 
pect!of his patrimony, friends, politics, money and other 
practical factors in existence. The subject is popularly 
and w.ell presente� and should be a help to many in 
their struggles with the problems of l ife. 
THE BIOGRAPHY OF DIO LEWIS, A. M. , 

M. D. By Mary F. Eastman. New 
York : Fowler & Wells Co. 1891. 
Pp. 398. 

This biography will undoubtedly be of interest to 
many readers of Dr. Lewis' popular medical works. It 
seems to be well put and graphically written, a nd will 
dou bUess be warmly received by many readers. 
SEASICKNESS .: Cause, prevention, and 

cu re. Voyaging for health. By 
Thomas Dutton , M . D. London : Bail· 
l iere, Tindall & Cox. (No date. ) 
Pp. 79. 

A work treating on seasickness as a serious trouble, 
and purporting to give what may at least be termed re­
medial measures therefore. should certainly command 
considerable attention. This work is devoted to this 
subject, treating "Iso of the dlfferent voyages to be un­
dertaken by invalids, and being written by one who has 
had considerable experience at sea as a ship's surgeon, 
and who is himself a victim to the malady of seasick­
ness, possesses peculiar value. 

1$ titufifit �mtri,au. 33 1 

TRAITE PRATIQUE DE PHOTOGRAPHIE, A 
L'USAGE DES AMA-rEURS ET DRS 
DEBUTANTES. Par Charles Mendel .  
Paris : Librairie de la Science en 
Famille. 1890. Pp. 90. Il lustrated. 
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very popular manner with i1Justrations. The whole is car�::'J��'.��� . ��� . ������ . . �����?: . . �: . . �'. 452.036 �!:'to���
er

iJm<j,�ZI�06�rJer. 
L
�f. ��l���: produced in the neat and acceptable manner so charac- Car� power transmitting mechanism for. A. R. Shade holder. Work holder. 

terielic of French publishers. and is a welcome additIOn Cars,as�:Iy' gtip iirake for'caiiie ' C::ili: Nayioi-: : : : :  �l:1l13 Hook. See Suspender hook. Swivel hook. 
to popular natural history Cars, storage receIW'cle for. G. W. Turner. . . . . . . . .  rc�tc�:,ra�fr:�:er�T�. J.:'i�::::: : : : : : : : : : : : : : : : : : :  �:lm • Carding machine. . Dixon. Sr. . . . . . . . . . . . .  . . . . . . . . .  

��g:s:;
o
, a�E�liofr���·.·.·.·.·:.·.·:.·.·.·.·.·.·.·.·.·.·.'.'.' .

.
.
.
.
. :.: 

.
.
.
.
.
. ��,.

1
998
11 

INTERIOR WORLD. A romance, with an g���a���::-b�bf.·A�!Q���ii: : : : : : : : : : : : : : : : : : I j , 
� 

appendix, setting forth an original Carriage jack and tire tightener, combined. J. J. :6:k�'i�:l�:'ii�lr:":;��� �������: �'. �:. ������: : f'�;iZ� 
th f ' t t' B W h '  

Phare . . . . . . . . .  . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  Insulator, electriC. S .  Oakman ....................... 451.900 eory 0 gravI ·a Ion. y as Ing- Carving machine. S. F. Moore. . . . . . . . . . . . . . . .  . . . . . . .  Iron or tin from waste material in old cans. etc .• 
ton L. Tower. Oakland, Oregon : l)arvlng machine. T. L. Smith . . . . . . . . . . . . . . . . . . .  � . . .  

lro�;'t.�"a���'J.'f�::�:: �: �: .�.�����.�:: : : : : :  1K�;� Milton H. Tower, publisher. 1885. �:J�r�:�n:�::���I.�� . .  ����I�� .���'.� 
.
. �: 452.241 i:�e e��a��;a�:Jt"a':os ���nl,.l�: . . . . . . . . . .  . . In this work the author develops several original Cash indicating and recording apparatus. E. Kitchen cabinet. Allen & Lindsey . . . . . . . . . . . . . . .  . . 

theories and ideas of the writer. among others that of 8chrabetz .......................................... 452.170 Knitting machine, straight, P. P. Olsson . . . . . . . .  . .  
Cash re

t
ster and Indicator, W. W. & W. H. Lamp crane, electric,]Jl. Cardarelli . . . . . . . . . . . . . . .  . . negative gravity, thus acting as a companion to Stock- Wyt e . . .. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  452.043 Lamp drop. electric

b 
\'V .  E .  Dow . . . . . . . . . . . . . . . . . . . .  . 

ton's story based on the same idea. 8:rt�:.
p
:R:��:I':i�: .�: .?��: : : : : : : : : : : : : : : : : : : : : : : :  �;ftg t::::K �����d.rS';,';,t:t ��e'i:t�r.,riie:; r iI�:;;"�: :  

Cellar drainer, W. Lee . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  452.308 Lamp socket, Incandescent. W. M. B. Keen . . . .  . 
URSULA. Honore de Balzac. Trans- Cement. marine F. C. Goodall . . . . . . . . . . . . . . . . . . . . . . .  452.182 Lamp wiCk, A. E. Harris . . . . . . . . . . . . . . . . . . . . . . . . . .  : : :  

lated b y  Katharl' ne Prescott Worme-
Ce"!ent or mor1;ar mixer, F. S. Baldwin ............ 451.992 Last!ng jaCK, R. Nagle . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  .. 
Cham and geanng. sprocKet

l 
H. O. KOljer . . . . . . . . .  452.122 I Lastmg machine, J. Patten .. . .. . . . . . . .. . . .. . . . . . . . . . 

ley Boston ' Roberts Brothers 1891 Chair. See Convertible cba r. Lead, making white, E. W. Dahl . . . . . . . . . . . . . . . . . . .  . • •  . , Chemicals. feeder for charging IIqulds with. A. J. Letter box, house door. E, C. Hudson . . . . . . . . . . . . .  . 
Pp. 358. Price $1.50. 

Cho�"::. . . 8e;;iioiiOiichOPi>er: . . . . . . . . . . . .  · . . . . ... · . 452.172 tlire��ege�a�C;;lt�rog�t���, 
E. H. Smith . . . . . . . . . . . .  

This very elegant edition of Balzac is rapidly develop- Churn, O. E. Bell ...................................... 452.251 Limb, artltlcial. T. Sparham. . . . . . ........ 452 048 
ing. Uuula being about the eighteenth volume of CIgar nllers. machine for breaking and making. Locomotive for tramways. C. D. Scott . . .  : : : : : : : : : : :  452:124 B. Baron ....................... . . . ................. 452.011 Loom. E. Wrigbt. . . . . . . . . . . . . . . . . . . • . . 452 328 the series by the Bame tran.lator. The translation Cigar tillers. method of and machine for making, Loom, lappet, J. W. Cheney ....... :. : . :.: : : : : : : : : : : :  451;914 
seems a very good one. and the identiftcation of the B. Baron .......... ........... ...................... 452.012 Loom picker stalfcheck, E.J. E1l1s ......... .... . ... 452,260 

translator with the author must be by this time well glf:�';,"�s:Jia�c'ii.:��sIWi����� . . . . . . . . . . . .  · 452.187 I;����BI���tlg��'6-W��:;\��<:,"at�i-.W. Scbaum . . 452
.
021 

. h i t Clip. See WhI'Nietree clip. Lubricator, A. C. 'iiJ)lithorpe .......................... 452,101 rug comp e e. Clock synchro G. Wiseman . . . . . . . . . . . . . . . .  452.299 Lubricator, G. T. Reiss . .............................. 452,318 
Closet cover. J ow. . . . . .  . .. .... .. .. ......... 451,007 Magnet, electro, C. E. Llpe . . . . . . . . . . . . . . . . . . .  � . . . .  . . .  452.003 

ZOOLOGICAL A RTICLES. Contributed to 
the " Encyclopllldia Britann ica. " Bv 
E. Ray Lankester, M . A. ,  LL. D . ,  F. 
R.S. To which are added Kindred 
Articles. B y  W. Johnson Sollas, 
LL.D. ,F.R.S. ,  Ludwig v. Graff,Ph.D. , 
A. A. W. Hubrecht, Ph. D. ,  LL. D.,  
A. G. Bourne, D. Sc. , W. A. Herd­
man, D. Sc. Edinburgh : Adam & 
Charles Black. New York : Charles 
Scribner's Sons. 1891. Pp. viii, 195. 
Price $5. 

These reprints from the ninth edition of the Encyclo­
poodia Britannica, profusely illustrated and on very 
heavy paper, make an exceedingly .. ttractive series for 
the naturalist. Ten arlicles devoted to the lower forms of 
life constitute the work, thus bringing together matter 
scattered through many of the large volumes of the 
original work and forming a treatise cf great value. 

W-Any of the above books may be purchased throngh 
this office. Send for new book catalogue jnBt pn b· 
Ilshed. 

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

more than one hundred thousand applications for pa­
tents at home and abroad, enable us to nnderstand the 
laws and practice on both continents. and to possess un­
equaled facilities for procuring patents everywhere. A 
synopsis of the patent laws of the United States and all 
foreign countries pmy be had:on application. and persons 
contemplating the securing of patents, either at home or 
abroad, are invited to write to this office for prices. 
which are low. In accordance with the times and our ex­
tensive facilities for conducting the business. Address 
MUNN & CO., office SCIENTIFIC AMERICAN. 861 Broad­
way. New York. 

Cloth teaseli e. A. Brown . . . . . . . . . . . . . . . . .  452.161 Man bag catcher, A. B. Wood . .. . . . . . . . . . . . . . . . . . . . . .  452,300 
Clothes drier, & Jameson. . . . . . . . .  . . . . . . . Mall bag fastening. R. T. Smith ................ ..... 452,148 
Clothes line pUllei-: J. . Leuzlnger. . . . . . . . . . .  . . . . . .  Mall box, fOldable'll' F. Deeves . . . . . . . . . . . . . . . . . . . . . 452.071 
g�l�::� ����'iJe;irwn��I����:: ::: :::::::::::::::: : : : :  M:r.u'l,j.:::'§t.31_Pnilaii:��i: " · " " · · " · · " " · " · · · · 452,� 
Coin operated machine,. W. H. Ashwell. . . . . . . . . . . .  Measure, tailor's, J .  Walkie . . . . . . . . . . . . . . . .... . . . .. . . 452,000 
Collar pad fastener. J. u. Mendenhall . • • . . . . .  0 . . . . .  Measuring Instrument, electrical, E .  Weston ...... 452,326 
Collar � fastener. W. WlJliams . . . . . . . . . . . . . . . . . . .  Metals from their ores. apparatus for extracting. 
Comb. • H. Bagsbaw . . . . . . . . . . . . . . . . . . . . . . . . . . .  . .. . . W. Von Siemens .............................. .... 452.125 
Concentrating apJ;laratu'!o. R. D. Gates. . . . . . . . . . . . . .  Meter. See Electric meter. 
Conductors, treatmg. J. 1>. WlJllams. . . . . . . . . . . . . . . .  Mill. See Fulling mlJl. Pm!: mill. ROlling mill. 
Construction ap

E
aratus. P. & G. Keller. . . . . . . . . . . .  Mining machlne

itCOal, Wantlinl{ & Johnson . . . . . . . .  451,988 
gg�::�':��:r�\� ��'¥h';,�����.�: �:.?�:

I
�.�: : :  :: : : : : Mgl��� ��

t
��r ni��lnir�ric·moior:�!�u�y 452,311 

Cornstalks, straw, and roots, machine for cutting, motor. Water motor. 
Curtiss & Middleton . .... ......................... 452.262 Motor switch, self controlled, G. H. Whittingham 452,151 

Cotton chopper. N. J. Baggett . ...................... 452,093 Muffier, S. F. :"r'nce, Jr . . . . . . . . . . . . . . . . . . . . . . . . . . . .. . 452,020 
Cotton chopper and cultlvator, combined, I. W. Music I!meet for mechanical musical Instrume::its, 

Gregg . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  452.183 W. A. Webber .... . ... . .......... .. . . . .. . . . . . .. . ... 452,203 c°'if�' 
T�lir ��JpW�:.

llng· Electric wire coup- M�:i:;:Ni:'�"ru���l� §?��¥-':"Pt;zu�·. �?:��.���: : : :  tM:� 
Cou

S;��. ���. ��::'.��: . �.������ . �' . .  �: . .  �: . . ��� 452.173 8n
s
����� ��:�'sfe-w�i-l���.

I���.� : : : : : :  : : : : : : : : :  �:lm 
Cratrg�t�t':': ����I

.�� . .  ���. ���: .���� •. ��:: .� 452,350 ����t��,t:�I�;.�J���s81�;.k:: ::::: ::: : ::: : :: : : : : :  ��:fJ 
Cue

p:�c����� . . �? . . ���.�. �?��.��: .�: . �' . .  ���� 451,988 �:g��,�c'l.'I::':���'c�f:lt: ::.��rs· from' wiibs 'of; 452.317 Culfholder, A. Hunter .......................... . ..... 452,137 J. A. Dear . . . .. ... ......... .. .. ... . . .... . . . . . . .... .. 452,025 
Curtain tlnure. P. PfeiL . . . . . . . . . . . . . . . . . . . . . . . . . . .. . 452,282 Paper pulp, aP-w'ratus for bleaching. J. Jordan . ... 452,0'74 
Cut-out, thermal. G. H. Whlttln�ham ........... . . .  452.152 Paper, sizing, . J. Meuzies . . . .. ... . . . . . .. . ......... 452,143 
Cut�':.;r. 

See Band cutter. Moul ing cutter. Ve-

I 
�:�r�:�:gbr.:�?h�':e�O�{.��i�.��jf�Hiiii;,ii: 452'Hl 

Cutting and polishing tools, feeding up device for, Paving Plant, yorl'abl", S. Whinery . . . . . . . . . . . . . . . . . 989 A. Snow. Jr . . . . . .. . . . . .. . . . . . . . . . . . . . . . . . . . . . . . . . . . 452,293 Pen holdm: ... W. R. Homnann........... .............. 013 
Cutting agparatus. S. M. Carter . .................... 452,212 Pencil, L. H. Sondheim. . . . . .  .......... .. ..... ........ 242 
�.JW��m�r.,��rE?B1b�:lr���: : : : : : : : : : : : : : : : :  �tlrro �������m����r;"B����dwar<iS: : : : : : : : : : : : : : :  fiB 
Dellector. M. C. Pierce . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  452,081 Photograjlhic purposes. calender for. A. Leutner .. 
Dental matrlx, �. A. Mei.ter . . . . . . . . . . . . . . . . . . . . . . . .  452,231 Plano, G. Steck . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  . .  
Defaurator. J .  W. Hanghawout ..... .. .... .. . ........ 452.131 Picker. See Fruit picker. 
E�als�����t::i�!��!::I��.JF��W�tJi;,;.iiee: �:� ��;,. S��eHrl'��f�npiPe. 
Display stand, F. W. Lowe . . . . . . . . . . . . . . . . . . . . . . . . . . 452,10'7 Pipe clamp. W. Lee . . . . . . .. . . . . . . . . . . . . . . . . . . . . . . . . . . . 452,S0'7 
E����r:.��=,K· r;i'��rcies; spriDii: ii: 'Bar� 452.084 1 ��t'����.;',r,PA�iI�s& JT.

S
:b�S�:n: : : : : : : : : : : : : : : :  �i:lM 

ber. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  . . . . . .  Plastering compound, I .  C .  Hart . . . . . . .. . . . . . . . . . . . . .  452,346 
Drain pipe for buildings J. L. Crittendon. . . . . . . . .  Plastic ornaments on profiled borders. etc., ap-
Dress tltting apparatus, C. Shane. . . . .  . . . . . . . . . . . . . . paratus for producing. Weies & Gassen . . . . . . . . 452,204 
Drier. See Clothes drier. Plow, L. F. Haynes . .. .......... ... ... ................ 451,931 
Dri

��.lia�.����:. ��. �������. ������'. �:��� � .�.� 452,169 �lg:�!��,'::�jJ;,::gi;, �:n�:��nior.iA:�T: Scott ��:r;1 
Drilling machine. mUlt\f.le, F. H. Richards . . . . . . . . 452;053 Pocket book fasteni� B. Lehmann . . . . . . .. . . . . . . . . 452,039 
Dye

l 
orange �elJow. J. chmid . . . . . . . . . . . . . . . . . . . . . .  452.197 Portable fUrnace, N. . Edson . . . . ....... . . ....... . .. 452.118 

Dy\vt1fl't::g.:'oo������:.�: .������. ���'. �����. � 452,040 �g�:�wr:��h?3�W��gE1J!o:.����: : : : : : : : : : : : : : : : :  �� 
Dyeing aniline black, H. Thies . . . . . . . . . . . . . . . . . . . . . .  452;324 Press. See Embossing and printing press. Print-
Dyeing with gallacetophenone, R. Bohn . . .  " . . . • . •  452.210 Ing press. 
Earthenware articles. apparams for moulding, Prlma:I battery,)V. Hansou ........................ 452.303 

Taylor & Brooke .................................. 452� PrInter s chase, H. P. Feister . ....................... 451.923 
Electric cable, W. A. Conner . . . . . . . . . . . . .  452.340 to 452;342 Printer's quoin. W. Wickersham .... ................ 451,990 
Electric connections. fusible cut out for. W. E. Printing machine, block. G. E. Hamblet ... ... ... .. . 452.036 

INDEX OF INVENTIONS Ele�� ·mete;.:·ii: w: ·Miiier: : : : : : : : : : : : : : : : : : : : : : : :  ftt� PrI
���Nls�"2�;'::b.C;

t
:.'�to��':n:r.�:�.

i
��:i. 452.2« 

Electric meter. D. J. Chisholm . . . . . . . . . . . . . . . . . . . . . . Printing press, W. Scott er) . . . . . . . . . . . . . : ........... .  11,166 

Por which Letter. Palenl of Ihe 
Untied Sialea were Granled 

. May 12, 1891, 

Electric reciprocating e
�

ne. C. J. Vau Depoele. PrInting press feed gauge, W. Bartlett . ............ 452,022 
Electric wire conduit, T. • La Polnt et al. . . . . . . . .  Printing press, handl B .  B .  Hill . . . . . . . . . . . . . . . . . . . . . . 451.971 
I:�� � :�U:��':r;;r�c:'X."Y:�: : : : : : : : : : : : : : : : :  P

��;:r f�,eJ�"l: �et� . . ��.�����'. �:�.: .���.��� 452,024 
Electrical conductors with lead, machine for Pug inill, L. W. Nuebllng . .......................... .  452.141 
E1e��r���ety :'i1'{,"J":w:iiyram:: : : : : : : : : : : : : : :  �:� ��re,"j�'T. S�.:W�:.�·.�·.��.�·. : : : : : : : : : : : : : : : : : : :  �:� 
Embalming board, W. N. Clark ..................... 4li2,0'70 Rack. See Show rack. 
Embossing and prlntlng.press. C. A. Lleb . . . . . . . . . .  452.016 Radjator, P. B. Fox . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 452.028 
EmbOsSIn[. or omamentm

:t, 
wood, paper, etc., me.- Rad,ator, F. Marak, Jr . . . . . . . . . . .. . . .  : ............... 451,944 

AND EACH BEARING THAT DATE. En���:' ��
.
1.

ts���.� . .  �:: : : : : : : : : : : : : : : : : : : : : : :  �tllra l:lI::�.
e
e'l��J����

e
li: }}';a��:.�n: : : : : : : : : : : : : : : : : : :  ��� 

Engine. See Steam enldne. Railway, electric, M. W. Dewey . . . . . . . . . . . . . . . . . . . . . 452.099 [See note at end of list about copies of these patents.] 
Adding macblne, J. W. Wright . . . . . . . . . . . . . . . . .. . . . . 451.967 
tg ���;r��:�llll.drfhr.·.�: . ���'!: : : : : : : : : : : : : : : : :  �l� 
t�'::E."a1".:'�rj�W�r��I:;e�:.�·

. ��I����: ::: : : : : : : �;� 
Ammonia absorber, F. Kaiser . . . . . . . . • • . • • . . . • • • • . • •  452,273 
Animal trap, J. BiasI . ................................ 452,IDIl Anti-friction block. A. A. young . . . . . . . . . . . . . . . . .. . .  452.154 
Axle collar. N. Harris . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 451.970 
Back brace, W. T. Aaron ............................. 452.206 
Bag holder, J. Davnie ................................ 452.216 
Bags, covertlng plain into bellows-folded satchel-

bottom, E. E. Claussen . .......................... 451,915 
Bale box aLtschment, W. Sanders .................. 452,287 
Band cutter, J. P. Monnett . . .. ...................... 452.277 
�:rr�,m��I�eB��.� �. �I.l�����.��:::: :::::: : : : :  �:;rl 
Battery. See Galvanic battery. PrImary bat-

tery. Secondary battery. 
Bed bott0"k Bird & Page .... . ....................... 451.906 
�::h�!.f�lle<t���<w.

&
M�:::::::::::::::::::: : : : :  �;� 

Beer barrels, pressure apparatus for. F. Acker-mann . . . . . . . .. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  452,010 
Beer, device for fermenting. J. F. Theurer. . . . . . . .  452.149 
Bell strlk�, M. G. Crane . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 452.166 
Belt. eleCUlc, C. D. Williams ........................ 452'fffi 
Ir��!f:.��iI"?W�la'i:':.�·. ��I��::::::::::::::::.:: : : :  tti:�2 
Bicycle, Huelsen & Nagel . ....... . . .................. 452.0'73 
Bicycle. H. V. & W. H. Rhoades . . . . . . . . . . . . . . . . . . . .  452,195 
Bic�cle. N. Rowen . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . • . • •  452,196 
�Ilh:� �::I�� �:::�':,"Un'rerIJ�:.a�bc.' Bateman: tti;3M 
II�':,�: v 3:'��'tI.:1;.f.;tl'';�

h
b��';k: · 

. . . .  . . . . . 
. .

. 
. . . .  

•
•

• 451,924 
Board. See Embalml!,!! board. Game board. 
BOlf�������ie.:.�

c
�:¥,.g�{.1dge .. .. . . . . . . . . . . 451,961 

BO
�����":�'F�e�r? . ����� . .  ������ .. ��� 452.3« 

Ig��, fCf1ftt��
er

b�X���I�
rt
ba:":: " Paper ' 'bOX: 452.158 

Br���P��ra�s���� box. Toll box. 
Brake. See Carriage brake. 
Brake, D. Hull . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  . 
Braking trains, E. E. Ries . . . . . . . . . . . . . . . . . . . . . . . . . . .  . 
Breakwater and beach, combined, W. L. Marshall 
BridJi(e gate, J. C. Walhch . . . . . . . . . . . . . . . . . . . . . . . . . .  . . 
Brush holder, H. H. Blades . . . . . . . . . . . . . . . . . . . . . . . . .  . 
Brush, reservoir, C. Miller. .  • • . • • • . . . . . . . • . . • . . • . . . .

. 
, 

Burial casket, G. Marqua . . . . . . . . . . . . . . . . . . . . . . . . . . . . 452,228 
Burner. See Gas burner. 011 burner. 
I�U�n!1fv�'il:�j:�g�������: : : : : : : : : : : : : : : : : : : : : : : : :  
Button fastener .... T. R. Hyde. Jr . . . . . . . . . . . . . . . . . . .  . 
Button. hinge� r. Rodier . . . . . . . . . . . . . . . . . . . . . . . . . . . . 
Cable .mP. J. tl. Masters . . . . . . . . . . . . . . . . .. . . . . 452.0'77. 
Calk. driving. M. E. Ralllb . . . . . . . . . . . . . . . . . . . . . . . ... . . 
8::':��IJ:: ��:�

a
l!t. ���k'lns . . . . . . . . . . . . . . 452,248 car ClOupllDa. L. GiicidiB. . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  452;267 

Envelope machine. A. D. Tyrrel .................... 452.325 Railway gate, N. Newman ........................... 452,190 
Extractor. See Juice extractor. Stump extrac- Railway gate. Wood & Smith . . . . .................... 452,301 

Ey;
o
ii.ade and head shield. combined. J. Ahls- I:ll::� �ils��Mafu��::t�Jtregtd:c.BIfll��on: �� 

trom ............................... .... ............. 452,155 Railway signal. automat�J. W. Richardson . ..... 452.280 

�:f�r����i:����e'7�: 'ii.' Hyde: y,:::::::::::: : �:ra� 1:i1::�ls�=j�cta��arai£i.w����i.iic,· · 8: 'j: 451,009 

Fare register for vehicles, R. De Sainte-Marie .... 452,123 Doucet! . . .. . ......... . ...... . .. . . . .. . ... ......... .. . 452.0'72 
Faucet pIng. W. W. Moore . . . . . . . . . . . . . . . . . . . . . . . . . . 452,189 Railway signaling device. J. C. O·Neil . . . . . . . . . . . . . . .  452,281 
J::.r;.a���%�t���·::· ':ell�����: : : : : : : : : : : : : :  �� I:il::�:.����h.r�.ft��'li �i-,OE. ���\'iaiciier: : : : :  �� 
Fence. J. C. Kremer . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  451.940 Railways, tubular pole for electrical, T. J. Bray .. . 452.255 
Fences. etc .. constructing barb wire. E. B. Guen- Rake. See Hay rake. 
Fe�li\z'er ·<ii.iributer; 'j: Vi: Ro�a;.: : : : :  : : : :  : : : :  : :  : :  : I:��

r s���PCI�th�8 \\�!I�eei: . .. .. . . ... . .. ... .. . . .. ... 45�.112 
Filigree ornaments. making, C. K. Sl!lith. . . . . . . . . .  Register. See Cash register. Fare register. 
Flr�.;'�';:i g��:� . .  ����.���: �����I . . I�����?� 452,165 I��tl� :J'J:,�a:�e:�rgf��].�p �B:,:'i�ii::::::.: : : :  ��:042 
Fire escape, Koch & Adenauer ...................... 451,939 Rolling mill, J. Jardine ............. ...... ... ......... 451, 

�l���
s
':fe�

, 
a�t�m�If�'J�(j: Rodger';: : : : : : : : : : : : : : :  ��:� I����!l\�' c'g�:���i�':"f�r, �����iiiitii·.·. '.: : : : :  ��: 

Forge furnace. J. H. Sternbergh . . . . . . . . . . . . . . . . . . . . 452.007 Roundabout, M. M. Holmes . ............ . . . ....... ... 451 

�n'iil.:��.l�l���
ae'ft�: ............................. 452,102 t:s't

n
g:�':,�, v.·S��:�: ·.·. : ·. : : : : : : :·::. :·:.:·.:·:. : : : : : � 

Fulling mill. D. J. Kenary . ........................... 452.058 Sash balance, R. Bu-tf,ess . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 
F��:s :il�hr:I"{u!n��ceHOfo�: I::;:: �:� t!\":.�'ii. �.�. w'f!f;�ie: : : : : : : : : : : : : : : : : : : : : : : : :  452'� 
FuJ:rt�:.I�t�le. E. E. Sell .. . . . . . . . . . . . . . . . . . 452.m �:� t��"e��'il:�:Ii��������

i
.�: : : : : : : : : : : :: : : : : : : : : :  �:� 

Ga
'1e�d ::e ��gar maker's gange. Printing press �:.��:i�:lh� 0.fu.o��ere;V.:.��.��,. �:. ����

i
��: : : : : :  ��;mll! 

Galvanic b::ftery. G. c. MCCull0:1h ................ 451.94li Saw gnm�er. Baird & ifollqran . ..... .. . ...... ...... 452.157 
g::!:� :��t:�lIWr:;J!:a:;; . . �����: : : : : : :  �a� ��.:'''!'���in'':if.;fe:�l:f r�e�h��03��a�r " & 452.110 
Game board, T. Hill . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  452,L'13 Pierce . ... ............ . . .. .................... ...... 452, 

g:�: bO
::-�iu1·f�r lh�=��8.Ciur;,· af' iiydrogeii; 452.061 �:;:j�: ���':'J���' ftc�r:�f.ie: : : : : : : : : : : : : : : : : :  : : : : : :  452, :to W. Tallma.dl{e ......... . ... ....... . ............. 452,246 Scale, weighing and price, W. J. Humphreys . . . . .  . 

Gas burner, self-cfosing, C. H. Keeney ............. 452.140 Screw heads.!1ie for slott'ng, C. D. Rogers . ..... . . . 452,064, 
Gas engine attachment, M. M. Barrett . ... ......... 452,174 Screw, jack. M. D. Kalbach . . . . . . . . . . . . . . . . . . . . . . . . . . . 452,225 
Gas machines or �ants, pump for. A. T. Welch ... 452,116 Seal, C. D . .ves et al . . . . . . . . . . . . . . . . .. . . . . . . . . . . . . . . . . 452.050 

a:ll.
ro

s��
c
1ri�e 

r:�t�'.· 'End' i£aie: ' 'FloOd gate: 452,256 �:w..f�:!li��?o; ·c:���e�o�rsliding·poles; in: 451.921 
Railway gate. L. Perry. . . . . . .. . .. ... .... . ...... . ........ ... ...... 452,234 

Ge��d.�����.�.�?� ��������·.�·.�: .����.�� 451,985 �:g:�:i��ff.¥:��:ie?:.�: �����. ���:::::::::::: : : : :  JI:�� 
Gearing, frictional, F. H. Underwood ... ... 451.986. 451.987 Sewing machines, thread·controlling mechanism 

&'�
r
��r.:�:��r'i;!ce.

L
:Ii�g;WO��: : : : : : : : : : : : : : : :  �:ill sba�:ifol:er�!�l��·.·. : : : : :·.·.·.·.·. ·. ·. ·. ·:.·.·. ·:.·. : :  

.
.
.
.
.
. : : : : :  ��:159 

gl:.�·=Jl�
e 
f��

r J'Jm� �'k �i>�eldi��tieile; 451.978 ���:''lF:d�':'fJ:'y:g���: .�'. ����: : : : : : : : : : : : : :  : : : : : :  
& Conly . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  452,0'76 Shl

Ft
ng and storage box, Moore & Wolf . . . . .. . . . .  

Grain binder, J. P. Bullock . . . . . . . . . . . . . . . . . . . . . . . . . .  452,331 Shi • G. D. EJf.hmie . ........ . . . ..... . .. ....... 452,178, 
Gra

�¥o,!l�����: .����� . �.���.���� • .  ���' . . �: . �: mr: ��:�;�. (itto�l!eh:�t::: ::: : : : : ::: : : : : : : :.: : : : :  �m 
Graln drUl shoe, J. M. Szarkowskl . . . . . . . . . . . . . . . . . .  Show rack, T .  R .  Boone . . . . .... ................... ... 451,911 
Grater. Kramer & Eriksson. . . . . . . . . . . . . . . . . . . . . . . . .  Show stand, J .  Davies . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 451,919 

g�,d�i!fe�:i���rn:?it":'¥. Vo�:'�����: : : : : : : : : :  �1�l.
gr

�:::" �a�w�i .l!n!fWell . .. . . . . . . . . . . . . . . . . . 452,065 

Gun. magazine. H. A. Pltoher . . . . . . . . . . . . . . . . . . . .. . . 452, . allng device .... electrical. C. J. Kintner . . . . . . . . . .  452,026 
Hair curl

� 
W. H. Sweeny ................ .......... 451.984 r, apple, I. rlatschart . . . ... . .... ..... . ........ . .  452.034 

��J!� See I>eI�.wfbie ii8.iidij,: · . . . . . . . . . . • . . . . . • 452,005 
ium cc;:::J'';''.!'u!s;�:in�o����8.Ciiii-iDii: 'ii: ' y: 451.971 

Handle fastening, L. Frank. . . . . . . . . . . . . . . . . . . . . . . . .  452.218 Gastner. .. .. . .... . .  . .  . .  . .. . . .  . . .. . .. . . . .  .. . .. . ... ... 452.030 

��:�t'�p'h�f.,.�:.�:.���?�:::: : : : : : : :  �� ����'Y:\�.:elY.cT�p�de';::: : : : : : : : : : : : : : : : :  �� 
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Spectacles, T. A. Willson . . . . . . . . . . . . . . . . . • . . .  452,008, 452,009 SPif�;�. ��C:!]3!:i��i��.I� . .  ���i�� . .  ������1.8.� 452,332 Split switches. slide plate appliance for, A. A. . 
Spr��?T. ii: ·Suillvan:.·.·::. ·:::. ·.·::.·:::.·. ·::.·::::::.:: : : :  tl�� Sprinkler head, G. W. yount . . . . . . . . . . . . . . . . . . . . . . .  452,329 
��:::'l. ag�!,YH'i;P�:;i�t'a�: s���::D.ii: · Tr;'iiey 452,257 stand. ' Stave making machinery, F. H. Brown . . . . . . . .• . . . .  452,094 Steam engine. oscillating, H. L. Wilson . . . . . . . . . . . .  452.� 
����::! t�:g' �. ��ttfiei : : : : : : : : : :: : : : : :: : :  : : : : : : : : : : :  tl�:� Steel, toughening, J. Coffin . . . . . . . . . . . . . . . . . . . . . . . . . .  452,o:n Stone composition, artificial, J. F. St. John . . . . . . . .  452,037 
�tg�::·.!'t\��.'¥.'\VI?coi: .����s.��:: : : : : : : : : : : : : : : : : :  :gf:� Stoves or furnaces, air beating and ventilating apparatus for, J. A. Kirkpatrick . . . . . . . . . . • • . . . .  452,105 Strainer, milk, C. C. Daly . . . . . . . . . . . . . . . . . . . . . . . . . . . .  452,264 Street cleru:;:ing machine, J. W. Wood . . . . . . . . . . . . . .  452,153 Stump extractor, J. Cornelius . . . . . . . . . . . . . . . . . . . . .  _ ,  452,215 Sugar I apparatus for the manufacture of. L. E. A. 
SUg���'i'iiuiact:ure' o"i r;'flned; "i.: 'if:;':: Fr.,iigey·.: ��:� Surgical electrode. J. H. Gunning . . . . . . . . . . . . . . . . . . .  452,220 Suspender hook, E. R. Dobbs . . . . . . . . . . . . . . . . . . . . . . . .  452,217 
�:rt';,ll:�gS':,'����g;. �w�i3;�°'ir..'lhv;,y switcii: . . . . .  451,927 
Swivel hook, E. L. Robinson . . . . . . . . . . . . . . . . . . . . . . . .  452,320 Syringe, vaginal, J. W. Haughawout . . . . . . . . . . . . .. . . 452,222 
�:�l�; E�'W ?ll��t:tI��. ��.���: . . . . . . . . . . . . . . . . . . . . . . . .  452,117 
�:���ni·t!a:6�l:,rj: ·Ei·L.·Br8.dee�:: : ::: :  : : : : : ::.: : : :g�:� Tag attaching machine, E. G. Cohen . . . . . . . . . . . . . . .  452,097 Tag making and printing machine. W. P. Kidder .. 452,016 Teaching arithmetic, device for, J. Denison . . . . . . .  452,302 Telegraph, printing, E. Pope . . . . . . . . . . . . . . . . . . . . . . . .  451,951 Telemeter. optical, A. A. Micbelson . . . . . . . . . . . . . . . .  452,060 Thermostat, A. M. Butz . . . . . . •• . . . . . . . . . . . . . . . . . . . . . .  452,163 Thill coupling, A. Plicque . . . . . . . . . . . . . . . . . . . . . . . . . . . .  452,236 Thr:£��I.:'l ¥tr��!�:�: .��� ����:�. �� . .  ��:��� .���: 452,266 
�1l�s:'l.��������r�'1.! ��i�;;�t\liib;.;it"er: iil: Topi.": �:�g Tire for vehicles, rubber, N. 'Yagn . . . . . . . . . . . . . . . . . .  452,001 Tobacco package and wrapper for the same, T. J. Maloney . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  452,109 Toll bOX, automatic, I. H. Farnham . . . . . . . . . . . . . . . .  451,922 Tooth, artifiCial, E. C. Taylor . . . . . . . . . . . . . . . . . . . . . . . .  451,959 Tramway system, compressed air, F. H. Richards, 452,051, 452,052 
��:::�Plf.::,t';[nr��tir�p;' lt�����P: " " " " .•. . . .  452,181 

'l'rap, D. M. Ireland . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  451,973 Trimmer. See Wick trimmer. Trolley .tand, R. M. Jones . . . . . . . . . . . . . . . . . . . . . . . . . . .  452,186 'l'l'uck, car. C. W. Hunt . . . . . . . . . . . . . . . . . . . . .  452.134 to 452,136 Truck, car, J. T. Robinson . . . . . . . . . . . . . . . . . . . . . . . . . . . . 451,9.52 Truck. motor, F. }I. Lechner . . . . . . . . . . . . . . . . . . . . . . . .  451,942 Type writing machine attachment, A. C. Albright 452,057 Typewriting machine, F. H. Bolte . . . . . . . . . . . . . . . . . .  4.<;2,il35 Typewriting machine, J. B. Gathright . . . . . . . . . . . . . .  452,263 Typewriting machine, T. W. Searing . . . . . . . .  , . . . . . . . 452,290 Umbrella holder, B. J. Bonn . . . . . . . . . . . . . . . . . . . . . . . . .  452,253 Valve controlling apparatus, C. Kammerer . . . . . . . .  451,937 Valve for gas burning furnaces, J. W. Higgs . . . . . .  452,347 
�:l�:' ;':��,dJ'�fer�':.��yt!�d�F ��U.;tC;'if: : :  : : :  j��:ml Vehicle runner, wheeled, T. Reece . . . . . . . .. . . . . • . . . . .  452,003 Vehicle step, G. H. Schweiger . . . . . . . . . . . . . . . . . . . . . . .  452,198 Vehicle wheel, A. C. Mather . . . . . . . . . . . . . . . . . . . . . . . . .  452,046 VelOCipede, J. Breitenmoser . . . . . . . . . . . . . . . . . . . . . . . . .  452,3.'16 VelOCipede, M. Redlinger . . . . . . . . . . . . . . • . . . . . . . . . . .  , .  452,082 Vending device, coin-operated liquid, Eacon & Hill . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  452,092 Veneer cutter, band saw, C. W. & A. S. Gage . . . . . .  452,219 
�':g�,s���lib����I�'!t·?C�a;�g.���g.·.·.·.·.·.·.·.·:: : :  t��:� 
;:�\�l :�tl�:,a���h��fs�·. �:�����: : � : : : : :  :��:� Watch case opener, D. Southworth . . . . . . . . . . . . . . . . .  451,932 Water heater, J. F. McElroy . . . . . . . . . . . . . . . . . . . . . . . . .  452,145 
�:!�h�Os\�fb�A�l!rI���8s·e:: ::: ::::: ::::: ::: : : : :  ��:i&\ Weighing and strength testing machines, counter-poi.ing apparatus for, G. E. Rutter . . . . . . . . . . . . . 4.<;1,955 Wheel. See Vehicle wheel. Wheel, A. C. Mather . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  452,047 
;�1:''ii�'iE. �Ii\�'f�.���:�.� .�:�����:::::::::.: : : : : ��:g) Wick trimmer, R. H. Scott . . . . . . . . . . . . . . . . . . . . . . . . . .  452,289 Wi��ngm���������fto������.��' . .  :����� . .  ���.���. 452,066 Wire cramp, R. M. Jones . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  452,185 Wire drawing machine, J. & W. Jolly . . . . . . . . . . . . . . .  451,936 Work holder, J. L. Fritz . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 451,925 Wrench. See Power wrench. Wrench, J. A. Abbotts . . . . . . . . . . . . . . . . . . . . • . . . . . . . . . .  451,991 

TRADE M ARKS. 

Basins and pitchers, wash, J. J. Royle . . . . . . . . . . . . . . .  19,492 Beer, lager, J. Conrad . . . . . . . . . . . . . . .  ; . . . . . . . . . . . . . • . . . .  19,464 
�:i�s,dll;11fy!���:���.I� ��.I��.� . �.�����! :i!i,495; l&::;;g Cigars, Chao, Alvarez & Co . . . . . . . . . . . . . . . . . . . . 19,497, 19,498 

g!!E: r.:Ki�!::�:·:·:·:·:·:·:·:·:·:·:·:·:·:·:·:·:·:·:·:·:':':':':':':':':':':':':: : :  }!;; Cigars, J. S. Murias & Co . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  19,478 
g�;�:8 !;3���s� fu.�g,����ss·eiey· & ·Moo·dy·. ·.·.·. : : : : : :  }�:� Cutlery and razors, pocket. Canton Cutlery Com-pany . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  19,480 
�l�:!lii'ii':;�p��:?&(la���k�:  : : : :  : :  : : : : : : : : : : : : : :  l�:� Finger rings, plated, Palmer & Capron . . . . . . . . . . . . . .  19,460 Flour wheat, L. M. GOdleir& Co . . . . . . . . . . . . . . . . . . . . .  19,477 
g��o�J:iklI.t�:;� �O�de;��a�any::::::::.' : :  : : :  f�:� Harmonicas, Weiller & Sons . . . . . . . . . . . . . . . . . . . . . . . . . .  19,508 Jams, jellies, marmalades, and preserves, R. Gor-don . . . . . . . . . . . . . .  : .  . . . . . . . . . . . . . . . . . . . . .  . . . . . . . . . . . . .  19,484 Knit underwear, S. Wright . . . . . . . . . . . . . . . . . . . . . . . . •. . .  19,484 Lamps, bume!"s for central draught, Rochester 
Lea��Pd���R:nlnd·;Ueiiil poiish; Ames 'j. SOii.: : :  l&;ti� Lin��isn;gr �g;::��psea;i�isilo�Ze c���iti8ft (!g;;.: 
Mil��I:'y' . .  iaiing products, 'Nutriment' ijomj;any : : :  ��::�g Musicaf'f:struments, IJ. Lowenthal . . . . . . . . . . . . . . . . . .  19,4CG 
�:i��S,CF :c?1tK��\�� � 8g;upany·:::::::::::::::.:: : :  l�:m Paint. and color., C. T. Raynolds & Co . . . . . . . . . . . . . .  19,4lXl 

�:C:�, :�:t�!��e ������oI��. W.m���ibert�: : : :  t�:� petroleumhrefined, H. W. Peabody & Co . . . . . . . . . . . . 19,469 Photograp ic dry plates, J .  Carbutt . . . . . . . . . . . . . . . . .  19,476 Pickles and relishes, Lutz Bros . . . . . . . . . . . . . . . . . . . . . . .  19,486 POison, rat, F. Schoureck, . . . . . . . . . . . . . . . . . . . . . . ' . . . . .  19,472 Preserved vegetables, meats, flsh, aud fruit, H. LiDS & Son.. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  . . .  19,488 Remedy for chapped faoe and hand., liquid, H. . . Lambeck, Jr . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  19,463 Remedy for rheumatism. gout, and neuralgia. A. 
Salt��bi;'; 'X: ken:,' iii,,: .it:: compai,y : : : : : : : : : : : : :  : : :  l�:� Shirts, w. M. Steppacher . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 19,471 

��!��o�M:;Stgn�t�'b�'b:;f�&o�g: .�.���.���.��: : :  t8;� Soap, toilet, N. B. Lichty . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  1�,5().� Steam engines, A. L. Ide & Son . . . . . . . . . . . . . . . . . . . . . .  19,501 Tea, Ceylon Planters' Tea Company . . . . . . . .  19,481 to 19,4� Tin plates, Amman Iron Co . . . .  , . . . . . . . . . . . . .  19,446 to. 19,448 
Tin plates, T. B. Coddington & Co . . . . . . . . . . . . . 19,450, 19,451 Tin plates, Phillips, Nunes & Co . . . . . . . . . . . . . 19,455 tv 19,458 Typewrltera, ribbons and carbon and linen papers for, WYCkoff, Seamans & Benedict . . . . . . . . . . . . . . .  19,462 Underwear, L. Maier . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  19,489 Vanilla, cry.talllzed flavoring simulating, G. H. Lowell . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . • . . . . . .  19,487 Wool prepared for the market, Catton, Bell & Co. . 19,452 

DESIGNS. 

8:�g�t ��JI�o:J���W;e��. ��?��::::: :::: :: : : : : :  �:m 
li�':',:'e��,U:J�r{o�p for \�W�x:: '::.: :':. ·::::.::20,7is '100 �:� Paperweight, W. H. Allen . . . . . . . . . . . . . . . . . . . . . . . . . . . .  20,716 Perfumery vending apparatus, standard for, O. 
TOIl:,i����'er . iiox 'and' pertiilliery ' hoiii"r; . 's': 'F: 20,721 

Lockwood .  . . . .  . .  . .  . . . . . . . .  . . . .  . . . .  . . . . . . . . . . . . . . . . .  20,715 
A printed copy of the sNeCiflcation and drawl� of 

r:Shf3t:�tc�n i�, f�fI1g��'1U��Bg�3nlr!r:\��; ��E��r 25 cents. In ordering please state the name and number of the patent desired, and remit to Munn & Co., 361 Broadway, New York. 
ve�ro�:}�:�n���er:: ���8�n�e �����e?n �b���:�: 
f2����1c1[�J�t�dc����Wie g�mCIT{t�fea :��e�f �re%�i instructions address Munn &; Co., 361 Broadway, New YOlk. Other foreign patents may aiBo be obtained. 

Jtitutifi t �mtritau. 
In�ide Page, each insertion - - 'ia cents n. line 
Back Page, each insertion - - - - $ 1 . 0 0  a line The above are charges per agate line-about eight words per line. Thi. notice show. the width of the line. and is set In agate type. Engravings may head adver­tisements at the same rate per agate line, by measure-
���fve� !�ep��ii��tftistffi�d�:rt!!��e��8T'g�:!d�; morning to appear in next issue. 

U SE ADAMANT WALL PLASTER I t  is Hard, l)en8e, and Ad­hesive. Does not check or crack. It is impervious to wind. water. and disease �erms. It dries in a few hours. It can be applied in , kind of weather. It is in gen­use. Licenses /lra.nted for· the usin�, and selling. 
Address ADAMANT MFG.  CO. 

309 E. Genesee !'!t • •  
Syrllcuse. N .  Y. 

Patent Foot Power Machine 
Complete Outfits. Wood or Metal workers without steam power. caD successfully compete with �1 iJW'.'i S���IWGuSWfac"h'{n:re;; latest and most improved for practical shop use, also for Industrial Schools. Home Training. etc. Catalogue free. 

S e n eca F a l l s  Mfg. Co. 
695 Water Street, Seneca Falls, N. Y. 

ADVERTISING SPECIALTIES ! �:"o,;m:::hSt 'i.�nh!�� �anufactured on royalty, inventions of novelty or util­Ity that can be uBed for advertising. Correspondence invited. 'l'be 'l'uscarora Advertising Co., Coshocton, O. 

:?��ll ftics�rrii��,u��d D��a��:; Outflt.s. Lathes on tria!, Cats-102"nes mailed on application. 1 65 to 167 Hh;hland A SIDNEY, OHIO. 
TAI,COTT'S COMBINATION 

PATENT BELT HOOKS, 
w. O. TAI,COTT. Providence, R. I. 

ETJECTRO MOTQR. S I M PLE. H O W  TO make. By G. M. Hopklns.-Description of a small electro motor devj�ed and Cl)nstructeri Wlth a view to assisting amateurs to make a motor wnich might be driVen with advantage by a current derived frum a battery, and which would h a.ve sutlic1ent power to operate a foot lathe or any machine requirinJl: n�t over one man power. 
\\ ith 11 figures. Contained in �Clt!:NTIF1C  AMEltlC AN SUPPL"M"NT. No. 1;4 1 .  P�ice 10 cents. To be bad at this ottice and from all newsdealers. 

THE DAIMLER MOTOR 
THE D A IMI,Elt MOTOR CO. is prepared to furnish 1 .  �, and 4 Horse Power 

GAS or PETRO I,EUlll M O T ORS 

for all Industrial Purpo.es. Fully illustmted, cataIo01l� 
and p'rice list on application. Motors in operation at \Vorks, Steinway, I.ong Island City. Office, 1 1 1  East 14th Street, New Y ork City. 

STEVENS PATENT 
SPRING StJREW TBBEAD e!LIPEBS Ideal, No. 64. Price, by mail, postpaid. 

3 inch . . . . . . . • . . $1.00 1 5  inch . . . . .. . . . .  $1.25 Ideal and Leader Spring Dividers. and Calipers, Ideal Surface Gauges, Depth Gauges, and Fine Machinists' Tools. 
P- Illustrated, catawuue free w all. 

J. STI!:VI':NS ARMS &; TOOL CO •• 
P. O. Box 280, Chicopee Fall., Mass. 

ON GAS EN Gl NES. - A  VALUABLE 

grft�)�:yo�·2�:1�����; lt�b������J]?:n�°ci;��M�i���� �be� tail the " Simplex " engine invented by the author and Mr ,\l alandin. With 23 figures. Contained in SCH�NTIFIC A""RICAN �TTPPLEM"NT. Nos. 7 1 !)  and ' 1 1;.  Price 10 cents each. To be had at this office and from all news­dealers. 

OTTO GAS ENGINES 
3 3 , 0 0 0  SOLI). 

Engi nes and Pumps Combined. 
For COAL GAS 

or GASOLINE. 
SCHLEICHER, SCHUMM  & CO. 

PBILAI)ELPHIA. 

CHICAGO. NEW YORK. 

�, . · · .·· . ATENTS ! 
MESSRS. MUNN & CO . •  in connection with the pUb lication of the SCIENTIFIC AMEUICAN. continue to examine impruve­ments, and to act as SoliCitors of Patellts for In ventors. In t.his line of business they have had jnrtv.ftve years' 

experwnce. and now have unequaled facilities for the preparation of Patent Drawinlls. Specifications. and the prosecution of A ppl icatic.ns t'or PatentR in the United States. Canada. and 14'oreign Countries. Messrs .. . \1 unn &: Co. also attend to the preparation of Caveats. Copyright.s for Books, Labels, Reissues. Assuwments. and Reports on InfriD/lements of Patents. A l l  business intrusted to them is done with speCial care and promptness. on very reasonable terms. . 
A pamphlet sent free of char6!"e. on application, COD­taimng ful l informa.tion about Patents and how to pro­cure them ; directions concerning Labels, Copyri�hts, 

�:����ti.aiteJ�sct!3�:�:s�e¥i���: ��f[��g���n��. �:: tents. etc. We  also Jend • .free of charge. a Synopsis of Forehm Pa­tent I�aw8. showinJl: the cost and method of securin2 patents in all the principal countries of the world. MUNN .& ()O., Solici tor .. 0" Patent_, 361 Broadway. New York. BRANCH O�·FICES.-No. 622 and 624 F Street, p,.. 
cUi" BuildiDIi!. near 7th Street. W&8hin�"toD. D. C. 

LIST OF BOOKS ON 

ELECTRICITY 
Art of Electrolytic Sepllration of Metals. By G. Gore. TheoreticaJ and practical. Fully illustrated. 8vo, cloth. J,ondon. 1800 . . . . . . . . . . . . • . . . . . . . . . . . . . . . .  $ 3 . � 0  Aritilluetic of Elecu·icity. By T. O'Conor Sloane. A.M . •  E.M . •  Ph.D. fJ.'his work gives Electric Calculations in such a simple manner that it can be used by any one having a knowledge of Arithmetic. It treats of calcula-

t�t7�rf�� fu�ri3lii·e�:�:t���:. �n���:��PI:�:��:���ig! 
�:S�tey�a?!�i�b:����l�f �a���s ����fi�t�li��:giriJi�l�. a�; well as to the amateur. Fully illustrated. 1891 . .  . .  $ 1 . 0 0  Bellhanger.' H and n .... k. With 97 lllnstratioDs. By E'. H. Badt. author of H Dynamo Tenders' Hand Book." 1890 . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . $ 1 . 0 0 D)'nnmo Tenderlli' Hllnd Hook. A practical �ide for the operation of Electric Ligh:t Inst.allattons, giving. with the excLusion of all scientIfic terms. plain information on electrical terms, arrangement of power, theories of dynamos, diseHses of dynamos. lamps, 1n-
��r:str�n;t�o:;ir;fui:�OI�����uil::t���it1��et:e::l�a�I�!���i tables. By F. B. Boot. W ith 70 Illustrations . . . . $ 1 . 0 0  Dyunmo� nnd Electric MotorN, and all ahout them. By Edward Trevert. Illustrated. 1891 . .  .50 
P:!6ty��nti��6t����c f�a£�!l:t�7nll P:��ci8���t�c�ri� 
�K�r{re�ss:�}�c��, !Eg�n�'�bl��ft���fv:rev:tr:�;rtJ�li�: of Measureme .  t. By Carl Hering. N. Y., 1090 . . 112. 5 0 

Dynamic Electricity nnd Mllgnetism . The Elements of a Complete Comprehensive 'treatise on t.he Principles of Practical Electricity. in the author's weU known. clear. unmath�matical .tyle. By Philip A tkin­Bon, A.M., Ph.D., containing 0105 pages. 120 illn.trations. 
l2m0. 1891. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . $2. 0 0  Electl"icity. The A B C  of. An elementary manual giving in simple langualle a �eneral outline of the sci­ence. 100 pages. with 36 illustrations. Wm. H. Meadow-croft. 12mo, cloth, 1890. . . . . . . . . . . . . . . . . . . . . .  . . . . . . .  .5 0 Electric I,ightinll. The Element. of ElectriC Light­ing. including Electric Generation, Measurement. Stor­a�e. and Distribution. By Philip Atkinson, A.M .. Ph.D .• author of .. Elements of Static Electricity." Contents : Electricity a Mode of Molecular Motion : A lternate Cur­rent Dynamos ; Direct Current Dynamos ; ElectriC 1'erms and Units ; Elect.ric Measurement ; 'l'he Arc Lamp i The 
lli��:i%�l���� et:m���ur�geeJi�r���e �l��;�K.; I1f1�?f��� trations. 1890. . . . . . . . . . . . . . . . . . . . . . .  . • . . . . . .  . . . . . . . .  $ 1 . 5 0 1.'his is II, very complete work, and should be in the hands of all who have to do with electrIC lig-hting appa­ratus of any kind whatever. Eleeu'ieal influence Macb l n ps. By John Gray. A full account of their Historical Development and Modern Forms, with instructions for making them. Cloth, 237 pages. 89 illustrations . . . . . . . . . . . . . . . . . . . $ 1 . 7 5 EI"ct.l·ic ],ill"ll t  Flttlnll". A Hand Book for Work­ing Electrical Engineers. embodying Practical Notes on Installation Management. By John W. Urquhart. with numerous illustrations. London, 1890 . . . . . . . . • . . . .  $2.0U Electric Batteries. Elementary ':rreatise on. From the French of Alfred Niaudet. translated by L. M. ll�ish� back. Fifth editIOn. N. Y., 1890 . . . . . . . . . . . . . . . . . . . $2.5 0 Electricity in our Homes and Workshops. A practi­cal Treatise on Auxiliary Electrical Apparatus. With 
L��13�g�i��u�.t.r.�����.� .. .  �.���.::. �'. :!. �����' . .  ����$11;�'" Electrical Iustument Makin2" for Amateul·s. By S. R. Bottone. A practical hand-bOOk. Cloth. 175 pages. 69 illustrations. . . . . . . . . . . . . . .  . • .  . . . . . . . . . . . . . . . . . . . . . . .50 Electrical Rules and Tahle8. A pocketbook of Electrical Rules and Tables for the use of EJectricinns and Engineers. Revised and enla.rged. 498 pages. 32mo, Roan. Sixt h edition. 1891. . . . . . . . . . . . . . . . . . . . . . . . . .  $ 2.50 Elec'.l'ici ty and Magnetism. Elementary Lessons in Electricity and Magnetism. By Sylvanus P. Thomp-son. 171 illustrations and 442 pages. 1891. . . . . . . . . . $ 1 .25 

Electrical Dicrionary. A Dictionary of EJectrical Words. Terms. and Phrases. By Edwin J. Houston. A.M •• ElectriCian of the International Electrical Exhibition. 640 pages and 396 illustrations. 1869 . . . . . . . . . . . . . . . .  $2 .5 0 'l'he author has aimed to give n concise definition of the word. term. or phrase. and a brief statement of the sci­ence involved in the definition. and to insert when possi­ble, a cut of the apparatus described or employed in connection with the word, term, or phrase defined. Electrl<-al Engineering. By W. Slinl'o and A. Brooker. A Practical Book for Electric LiJlht Artisans and Students. 'rhis is a Comprehensive FI1reatise on the more Important Modern Applications of Electricity. 
630 page,. 300 illustrations . . . . . . . . . . . . . . . . . . . . . . . . . . $3.aO Electro-Motors, How llIade Rnd How Used. By S. R. Bottone. A Handbook for Amateurs and Practical Men. Illustrated. 1.1his book was originally prepared 
��i��r a�n}i��e�o��t;;tftli��o o{����l�o�!�t�rSs��iOt�!i� 
f2�nJ, cro���tlCl��d(�h.�'8&.. �� . ����� . . ���.� . ?,� . ������O Elect.ro-Depoliii tion . A Practical Tretttise on the Electrolysis of Gold. Silver. Copper, Nickel. and other Metals and Alloys. with de�criptions of VoltaiC Batteries. Magneto and Dynamo Electric Machines. rl'hermopiles. and of t.he Ma.terials and Processes used in every depart­ment of the A ft. and several chapters on Electro-metal­lur�y. By Alexander Watt. author of H Electl'o.metal .. lurgy." • .  The Art of Soap Making." etc .. etc. With numerous i l lustrations. Third edition. Revised. cor-rected. and en larged. London, 1889 . . . . . . . . . . . . . . . .  $3.:iO Electricity for Engineers. By Charles Desmond. 
A Clear and Comprehena:ive 'l'reatise on the Principles. Construction tl nd Operation of Dynamos. Motors, IJamps, Indicators. and Measuring Instruments, also a Full Ex· planation of the Electrical 'l'erms used in the work. Il­lustrated by nearly 100 EnJ,!ravings, in 1 Volume. 12mo, 
2fJ5 palles. PrICe . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . $ 1 . 5 0 Electric Bells and Al l  Abont Them. By S. R. Bottone. A Practical Book for Practical Men. With more then 100 I l lustrations. 12mo, cloth. Price reduced to . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  . . . . . . . . . . . . . . . . . . . . .  . 5 0  

E lecu'ic Light Installal-iolls a n d  the MannR"f'!­
ID ent of Aecllinulators. A Practical Handbook by Sir David 8alonlons. BarL, M. A • •  Assoc. Inst. C. E . •  

�eee�sb:�ISf Ji��t�?�la��, t�l��{;;:e;l f�e ����i��� fnnttt tute of Electrical Engineers. Fifth edition. revised and enlar�ed. With 99 i llustrations. 348 paJl:es. 12mo. cloth . . .  . . . . . . . . . . . . . . . . . . . . . . . . . . . . . • . . . . . . . . . . . .  $1 .50 ExperiInental Science. By Geo. M. Hopkins. Natural Phi losophy without a 'reacher Simplified. In .. teresting Experiments in Every Branch of Physics. De­scriptIOns of Simple and Effictent Apparatus, much of which may be Made at Home. Among Subjects treated are Electricity in all its Branches. MagneUsm. Hea.t. Light. Photography. MicroscOpy, Optical Il lusions, Me­chanics. etc. A world of Valuable Information. A Source of Rational Amusement. A superb work for 
����gE��:aZII�· bZ�n��gegio�;;�rllsJ�.�����.I��S 'if!i:�O Il1cnndescent Wirlna Hultdbook. With 35 il lus­trations and 5 tables by F. B. Badt. late �'irst Lieut. Roy­al Prussian ArtiJlery. and author of " Dynamo Tenders' Handbook," "Bell Hangers' Handbook." 1890 . . . . . $ 1 . 00 �,ectures on the Electro - lUaanet. By Sylvanus P. Thompson. Authorized American Edition. Just Published. Cloth. 1891. . . . . . . . . . . . . . . . . . . . . . . . . . . . .  8 1 . 00 Practical Electric Cell Fining. A Treatise on the Fitting-Up and Maintenance of Electric Bells. and all the necessary apparatus. By F. C. Allsop. With nearly 150 illustrations. 1869 . . . . . . . . . . . . . . . . . . . . . . . .  $ 1 .25 Practical Electricity. A Laboratory and LectUre Course for First Year Studeuts of Electrica] EnlZineering based on the Practical Definitions of the Electrical Units. 
��tr;:n�' V�I\�

nel:t��: ��I.�.�.���:.�'.���.'41�X� Practical Electrlcs.-A Universal Hand-book on every-day electrical matters. including connections, alarms. batteries, bells, carbons, induction, intensity and resistance coils, dynamo-electric machines, fire risks, measurin�. microphones. motors. phonographs. photo­phones. storage and telephones. Bein2 the Electrical portion of the U Third Series of Workshop Receipts." 
185 page •• 12mo, clot\j. 1890. . . . • . . . . . . . . . . . . . . . . . . . .  .1� 
B:rJ�e';.��t��es;;,�g� e�l�i';}�:cre��:J'��':!e·enf.irg:J.°r!� illustrations. 7IlO pages. 1890 . . . . . . . . . . • . . . . . . . . • • • .  $6.00 
. IT Any of the above bOoks promptly .ent by mall, postpaid, (In receipt of the price, by 

�U:N":N" � CC> •• 

I 
Publ ishers of the " Scientific American," 

36 1 B roadway� New York. IT Send f(YT awr N tw and Oomplete Oatalogue of Books, 
,ent fTee to ·anu address. 

ELECTRICAL ! Novelty Grenet battery for experimental use, $1.25 each. 
ro��e.loN��eFt�"b�.���t�-.rt��i'i�rh�I�J:,�gt�elr.?tJJ;,� 
����rThY�'¥:'fu'l5TRIC CO .• 54 North 4th St .. Phlla., Pa. 

" Improvement the order ot the age." 
THE SMITH PREMIER TYPEWRITER 

Important Improvements. All the Essential Features greatly perfected. The Most Durable in A Iil!nment. Easiest Running and Most Silent. All type cleaned in 10 seconds wit-hout soiling the hands. 
The Smith Premier Typewriter Co.,  Syracuse, N. Y., U. S. A. Send for Catalogue. 
OIL WELL SUPPLY CO. 

91 & 92 ""ATER STREET, Pl lt8bu r�h. Pn • •  
�I anufacturers of everything- needed for 
.A. :El.TESZ.A.1'Iir �:JjJLLS either Gas, OiJ, Water, or Mineral Tests. Boilers. EDf,lines. Pipe, Cordage, Dril l ing Tools, etc. Il lustrated ca!.alollue. price lists and discount sheets on req uest. 

STEREOTYPING ;  THE PLASTER AN D Paper Processe�.-Com position and preparation of the mould. the best alloys of metal and pro�er delZree of heat. t.rimming and mending the plate, etc. A minute description of both processe�. with numerons illustra­tiOllS. A paper of great interest to every printer. By Thomas Bolas, il'.C.S . •  ji·.I.C. SCIENTIFIC AMERICAN SUPPLEMENTS, 7 7 3  and 774. 10 cent. each. 

ARTESIAN 
Wells, Oil and Gas Wells, drilled 
� ��:�: �:�od:'at;;uf!g:: 
:g1-�[�:Jt c�����y,= able Horse Power and Mounted 
Steam Drilling Machines tor 100 to CiOO it. Send 6 cents for illustrated catalogue. Pierce AI'te8ian 
as8�:�le����e�'lf.,t'�lY�r�' 

cx...A.�:a;;.· S 
Ventilating and Drying 

F A N S. Light Running. A d j u st ab l e  Blades. Self_Oiling BearinlZs. 24-p�ge (!fttalogue free. Also Rubber Press Rona for Wool and Yarn Washing and Dyeing Machines. GEO. P. CLARK, Mannf. Box L. Windsor Lock. , Ct. 
S T E R E O T Y P I N G. ,-A VALUABLE sertes of lectures by Thomas Bolas. discus�l.ing the most recent methods In thIS branch of typography. With 23 illustrations. ContaiI!ed in SC'IENT1 FIC AM��HICAN Sup­PLEMF.�T, Nos. 7 ' 3  and 774. Price 10 cents each. To be had at tbis office and from all newsdealers. 
UNION MAN UFACTURING &; PI,ATING CO. 
236-239-240 Carron Ave .. Chicruro. Manufacturers of 

M ETAL SPEC IALTIES FOR INVENTORS. 
ALL KINDS OF PLATING. Estimates furnished.. Correspondence invited. 

GATES ROC K  & O R E  BREAKER 
Capacity up to 200 tons per hour. 

Has produced more ballast, road metal, and broken more ore than all other Breakers combined .. Builders of High Grade Mining Machinery. Send for Catalogues. 
CATES I R O N  W O R KS, 

5 0 C So. C linton St., <.:hicngo 215 Franklin St . •  Boston, Mass. 
H OW TO MAKE DYNAMO-ELECTRIC 

�dc¥�lleai-;-e�ii;nesof;:·c��ft����i:�t:n�:i;;�fdl�:�:�� sizes. The small machine is intended tor experjmental purposes. WiI1 heat from 4 to 6 inches of platinum wire. produce the electric liJlht. decompoee water rRpidly. magnetize steel. ring" a large gong. give powerful shocks. operate induction coils, and wiIJ, tor temporary use, re­place 8 or 10 Bunsen cells. Contained in SUPPLEMENTS 1 6 1  and 599. Price 10 cents each. The larger rna-
���n�gft��d'6�� �!g��r!��:�d�: !i��;res�rsg��t:������ pound wound machine. Can be run for a short time by two or four men. Requires one horse power for con­tinued running. Best. engravings of dynamo ever pro­duced. Detai ls of every part shown. 'VindinJ.{ of arma­ture and tleld magnet plainly illustrated. Any intel­ligent person with the aid of these drawin�s and instruc­tions may make useful, durable, and effective machines. Contained in SUPPJ.EMENT 600. Price 10 cents. 
M UNN & CO • •  PUBLISHERS. 361 Broadway, New York. 

P E  FOR TYP EWR ITERS StenCIls. Steel Stamps. Rubber nnd 
III 0.r.,1ta��'aPE�h:;:�!?��':;r�ork Small Machinery, �Ovelties. etc., man­ufactured by speCial contract. 

York Slenc i lWks. 100 Nassau St., N .V 

G O L D - SILVER - N I C K E L  PLATI N G  A trade easily learned; costs little to start. 1 will furnish 
11:;:s:n�. gi:&WEk;�n�� f3�n:en�o�l:f;����rr: 
ICE-HOUSE AND COLD ROOM. -BY R. G. Hatfield. With directions for con8trnctlon. Four engravings. Cnntalned in SCIENTIFIC AMERICAN SUP­
PLEMENT, 5 9. Price 10 cents. To b" had. at this omce and of all newsdealers. 

Stored E n e rgy 
ACCU M U LATORS for Electric Lighting and Street Car PropulSion. 

THE ACCUMULATOR COMPANY, 
" Broadway. N .  i. City. 224 C .. rter St . . Pblla., Pa. 

© 1891 SCIENTIFIC AMERICAN, INC.



Founded by 1>lathew Carey. 1785. 
H E N R Y  CA R E Y  BAI R D  &. CO. 

Indnstrial Pnblishers, Booksellers, and Importers, 
S] 0 Walnn t  St •• I'hilade l phla. Pa . . U. S. A .  
nrour new and Revised Catalogue of  Practical and 

SCientific Books, 86 pages, 8vo. and our other Catalogues 
and Circulars. the whole covering every branch of Sci­
ence applied to the Arts. sent free and free of postage 
to any one in any part ot' the world who will furnish his 
address, 

H A R P E R'S 

PERIODICALS 
$4.00 

4.00 
4.00 

TEl:E 

MONTAUK 
CAMERA. 

l �  compact and neat., covered with seal leather, suppHed 
with double rapid rectilinear lens. Takes snilp 

ShO�tc.
int�f��r�'f 

e�t;{����' 4hi'5
s
r�cg���P

s, 

10 S:e�r�� �tg;�I��u��r�, ��
sd�;;ion books furnished for 

G_ G :::El N N :::El E T. 
1)6 East 1 0th St .. N e w  York. 

I C E - H O U S E  AND REFRIGERATOR. 
HARPER'S MAGAZI N E, One Year 

HARPER'S WEEKLY, One Year -

HAR PER'S BAZAR, One Year -

HAR PER'S YOU N G  PEOPLE, One Year - PATENTED NOVELTIES 2.00 O F  MERIT sold for the manufacturer or Inventor. 

Directions and Dimensions for construction, with one 
Illustration of cold house for preservlllj( fruit from 
season to season. The air is kept dry and pure through .. 
out the year at a temperature of from MO to 36°. COn .. 
tained in S(,[E�TIFIC Al\[I<�RICAN SUPPLEMENT No. 1 16. 
Price 10 cent.. To be had at this Office and of all news. 
"""Iers. 

� Postage frpe to all s!tbsc1'ibe1"s in the 
United States, Canada, and Mexico. 

The volumes of the WEEKLY and BA­
ZAR begin with the first numbers for 
January, the volumes of th e YOUNG 
PEOPLE with the first number for No­
vember, and the volumes of the MAGA­
ZINE with the numbers for June and 
December of each year. 

Booksellers and Postmasters usually 
receive Subscriptions. SU bscriptions sent 
d irect to the publishers should be accom­
panied by Post Office Money Order or 
Draft. When no time i s  specified, sub­
scriptions will  begin with the current 
Number. 

The MAGAZINE is an overflowing store of good litera­
ture and exquisite art-a deligbtful production deserv .. 
ing- all the fame and al i the material sWicess which have 
been won by it. rThe \V EEKLY is a rarely illustrated 
chronicle of the year's events. There is no end of pleas-
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enflravings of the time . . . .  'I'he YOUNG PEOPLE is 
a treasure-house, fascinating to every boy and girl as 
well as to plenty of persons older. A remarkable and 
valuable, an Instructive and delightful line of publica­
tions, indeed.-N. Y. Su'n. 

Address 

HAR P E R  & B ROTH ERS,  
N EW YORK. 

FORE IGN PATENTS 
T H E I R  COST R E D U C E D .  

Tbe expenses attendir;g tne procuring of patents tn 
most foreign countries having been considerably re­
duced the obl"ttacle of cost is no longer in the way of a 
large proportion of our inventors Datentmg their inven .. 
tions abroad . 

C A N A D A .-The cost ot a patent in Canada Is even 
less tban the cost of a United States patent . and the 
tormer !Dcludes the ProvlDces of Ontariv. Quebec, Z'iew 
BrunswiCk, Nova Scotia. British Columbia. and Mani. 
toba. 

Tbe number of our patentees who ava.il themselves of 
the cheap and easy method now o1fereu for Obtaining 
patents 1n Canada 1s very large. and Is fl.t.eadl1j increas .. 
Ing. 

}; �iCa", ND.-The new English law. which went Into 
torce on Jan. 1st . 1885, enab es parties to secure patents 
in Grent Britain on 'Very modp,rnte terms. A British pa .. 
tent includes England , Scotland, 'Vales, lreLmd and tbe 
Channel Islands. Great Britain is the acknowiedged 
financial and commercial center of the world. and ber 
goods are sent to every quarter of the globe. A good 
invention is likely to realize as much for the patentee 
lIt l1;nll!lana as bis Unitp,d States patent produces for 
him at home. and the small cost now renders it possible 
for almost every patentee in this country to secure a pa .. 
tent in Great Britaiu .  where his rights are as well pro .. 
jected as in the Untted States. 

OTHER CUUN'I·RI Il�.-Patents are also obtained 
on very reasonable term� In France. Belgium, nermany, 
Au.trla. Russia. Italy. Spain (the latter inclndes Cnba 
ano all the other �panisb Colonies), Brazil, Britisb lndiu 
Australia. and the ot'ner Brit ish Colonies. 

An experience of over FORTY yeara bas enabled the 
publishers of l'RE SCIli;NTIFIC A,\l EHICAN to estalJlish 
competent and trustworthy age"lcies in all the prmcipal 
foreign countries. and it has always been thAir aim to 
have tbe business of the .r clients promptly and proper .. 
Iy done and iheir interests faithfully guarded. 

A pamphlet containing a synopsle of the vatent laws 
of all countries. inch1ding the cost for each, and othe 
information useful to persons contemplatlDll the pro­
curing of natents abroad. may be had on application to 
this office. 

M I ! N N  & C · U  .. Editors and Proprietors of TH� SCI­
F.NTIFIC AMEn.ICA��  cordiaJly invite alJ persons desirin� 
u.ny information re 'ative to patents. or the registry of 
trade-mark$. 1n tbis country or abroad. to call at their 
offices. 361 Broadway. Examination of inventions, COD­
I!luitation, and advice free. Inquiries by mail promptly 
answered. 

Address. MU N N  & CU .. 
PUblishers nnd Patent Solicitors. 

361 Broadway, New York. 
BRANCH OFFICES : No. 622 and 6"24 F Street, Pacific 

Bui lding. near 7th Street. WashinJ(ton. D. C. 

AN EW C A T A LOC UE  
VALUA��PAPERS 

Contained in SCIF.NTIFIC AMERICAN SUPPLEMENT, sent 
Iru oJ charge to any address. 

MUNN & C O . ,  361 IJrundway, New York. 

H. B. HARFORD & SON, 134 Van Buren St., Chicago, Ill. 

E " Eur USER OF lIIACHINERY 
SHOULD LEARN 

to Use Loose Pulleys. 
in (ormation on this sub· 

"� ___ '_.!' :..' _.., in our U Catalogue 
free to any address. 

& TIrl', Cincinnati, Ohio. 

SCIE"NTJFIC AMERICAN SUPPLE-
MENT. p�ny desired back: number of the SCIENTIFIC 
AMERICAN SUPP!.EMENT can be bad at this office for 
10 cents. Also to be had of newsdealers in all parts of 
the country. 

&J!E�A!ST��N��! IN THE WORLD. 
B"Speed, Comfort and Safety. 

, . AGENTS WANTED. 
Large Illustrated Catalogue  sent Free to any Address. 

THE EAGLE BICYCLE MFG. (,]0., 
ST A:M:FORD, CONN. 

FAM I LY I C E  M AC H I N E ��;u�t;�: l�o'1
f
�;: L. Dermii(ny, 126 W. 25th St., N. Y. StatelUgnts jorsale. 

o ElF ��!§' I�mi�e��RFt�,I�!!ns.CU!l� 
ht:ard. Succe88ful when a l l remediesfail. SoldFREE only b y  F.HISCOXt 863 B'way,N.Y. Wrtteforbook of proot. 

1lYP EWRITERS. 
New or Second-Hand. any make. bought. sold and ex­
changed. Get our prices. Everything guaranteed. Ma-
����rn�:�
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CHANGE, 200 S. La Salle Street, CHICA G O .  ILL. 

Barnes' Foot· Power Machi nery 
Complete outfits 1'or Actual Worksnop 
Business. A customer says : • •  Consid .. 
ering its capacity and the accuracy of 
your No. 4 Lathe. ( do not see how it 
can be produced at such low cost. The 
velocipede foot-power is simply ele.. 
gant. I can turn steadily for a whole 
day, and at night feel as 1tttle tired 
as if I had been walking around." 
Descriptive Price IJist }l'ree. 

W. �'. & JOHN BARNli:S CO .• 
1999 RUBY ST .. Rockford. Ill. 

Five books In one. Wortb 
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g
�!�y \�t:S�

e
i�" 

formation for 20 d I ff e r e  nt 
trades. This wonderful bod( 
cun tains 575 pages absolutel, 
teeming with rules, tables, S& 
cret processes, and new 1nfOl: 
matlon that cannot be h a d  elsewbere for less than $25.00. The Modern Steam Engine­How to Read an Indlcator­The Westlnghonse Air Brake -Blacksmith's and Machinist's Tools-Practical Mathematics Simplified-Tin and Sbeet Iron Worker's Manual-Carpenter's Manual-Points for Palnters­Magnetism and Electrlcity­How to Get a Patent-A Me. 
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t�i%s� lutely correct. Send $1.00 for a copy bound In silk cloth, or $1 .50 for Morocco binding. With each co;:y of the hook we give free a complete working chart 
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�"�L tr,�� t�rms. LAIRD & LEE. Publishers. 263 Wa­bash Avenue, Chlcal[o, III. 

BLUE PRINT Paper. Superior Quality. 
Phot ographic Supplies. 

Send for catalogue. T. II .  MCCOLLIN & co . •  1000 Arcb Street. Pbiladel phia. 

ICE and REFRIGERATING MACHINES 
The Pictet Artificial Ice Company (Limited), Room 6, Coal & Iron Exchange, New York. •Bllfnham'S New ImDroved Standard Turbine 

Vertical or Horizontal. Yields a gJ,"eater per .. , i centage of water uRed, either with full or part . 
gate drawn, aoct is the simplest constructed and ., best- flnished wheel in the market. Can tlU your ' " order promptly. BURNHAM BROS., YOltK, PA. 

ATMOSPHERIC DUST.-BY WILLIAM 
Marcet, F.R.s. An address delivered to the Royal 
Meteorological Society. Vonta1ned In SCJt!:NTI.I!'IC 
AMERICAN S UPPLEME "T. No. 7 li li .  Price 10 cents. To be had at this office and from all newSdealers.' 

THE P REMIER CAMERA 

IS TH E B EST I N  M A RKET. 
S i mple of M anipulation. 

Plates o r  Fil m s  are used. 
The Sh utter I s  always set. 

PR I C E  $1 8.00. 
Send for Catalogue and copy o f  Modem Photography. 

ROCHESTER OPTICAL COMPANY, 
14 S. Water St •• ROCHES'l:ER. N. Y.  

THE PHONOGRAPH.-A DETAILED 
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ing�. Contatned in SCI F.:"TJ11'IO AMERICAN SUPPLE­
MF.NT, No. ti3:! .  Price 10 cents. '1'0 be bad at tbi8 
office and from all newsdealers. 
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The Koch Patent File. for preservln!l newspapers. Mag. az1nes. and pamohlets, has been reml!ntly improved and price reduced. Subscribers to the SCIENTIFIC - AM E R I ­CAN and SC I E�TIFIC AMERICAN SUPPLEM trNT can be 
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" SCIEN'rlFIC AMERICAN " In !lilt. Necessary for 
every one who wishes to preserve the paper. Address M U N N & CO . . Publisbers SCIENTIFIC AMERICAN. 

WHAT Uncle Slim and Aunt Columbia think, etc., of 
ASH I N aT 0 N :�b��!::l7e;�ll1!:Bo�,�;:�� i<: 

Mass. Institute of Technology, 
BOSTON, MASS. 

cIf.?��T. at;;d �1ar�'W!��}lngMIi'��
g
ln ��!i'l�� ture. Chemistry, Physics, BiOlogY

i 
and Geol!lgy. Entrance examinations in Bos on New York. Phila.­delphia, Washington, Pittsburg, clnCIDDati

i 
Chlcag,:! 

��r.rn���' J;ial��!Sfr.;;,�
n FranCisco. Mon real, an 

J. B. HENCK, Jr., Secretary. 

GYMNASTICS FOR GIRLS. -AN IN-
teresting account of the course of instruction Jl'iven 
at the Berkeley Athletic ClUb for Ladie •. With 18 illus­
trations. Contained in SCIENT IFIC AMERICA N SUPP LE .. 
ME"T, No. 7;l3. Price 10 cents. To be had at this 
office and from all newsdealers. 

V OLNEY W. MASON '" CO., 
FRICTION PULLEYS CLUTCHES and ELEVATORS 

PUO V l D IUWB. R. I. 

$ 1  0 00  ·to $5 0 0 0 R�htn���\>r� 
• • tltable bu S l .. 

ness. Magic Lanterns and Vie\V8 of populur sub­
jects. Cataloglletlo on application .  Part 1 Optical, 2 
MathematicaL, 3 Meteorological, 4 Magic IJanterns, etc. 
L. MANAS ",E, SS Madison SU'eet, Chicago, I I I .  

ARTIFICIAL INCUB ATION.-A DE­
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SUPPI.I'MENT. No. 77�. Price 10 cents. To be bad at 
this Office and from all newsdealers. 

T Y P E W R I T E R S. 
Largest like estahlishment in the world. First­

class Second-hand Instruments at half new prices. 
Unprejudiced advice given on all makes. • Ma.­
chines sold on monthly payments. lilly Instru­
ment manufactured shipped, privilege to examine. EXCHANGING A SPECIALTY. Wholesale prices 
to dealers. Illustrated Catalogues Free. 

':rYPEWRI':rEB 1 70 Broadway, New York. 

HEADQUAB':rEBS. \ 144 La Salle St • •  Chicago. 
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Experimental Science 

B y  GEO. M .  HOPKINS. 
740 P ages • .  O ver 680 I l l u strat ions .  

P R IC E ,  by mai l ,  postpa id ,  $4.00 
SEND FOR FULL ILLUSTRATED CIRCUJ,AR 

AND TABLE OF CONTENTS. 

This is a book fuil 0 :  interest and value for teRch­
ers, students, and others who desire to impart 

or obtain a practical knowledge of physics. 

M U N N  & CO., Publ ishers, 
Office of The Scientifi c  A merican 

361 B ROADWAY, N E W  Y O R K .  
What t h e  P I'e8� says of "Experimentnl Scj � l I c " . "  
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uable service to cx-

. . The book is one of very practical character. and no 
one of u scieI!tific turn of mind couid fall to find in I l S  
p8�es a fund of valuable information . " -.Electric A (}e. io The e lectrical cnapters of the hook are notably lZ'ood, 
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-not. a few-wbo l ike to make their own apparatus."­
Electrical llTorld. 

.. The author has avoided repeating the hackneyed 
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wblch are largely of a novel character and verJ strlk­
ing."-Engineering a,nil Mini,nq Journal. 

" We commend it most heartily to al l teachers . "­
f..T O'¥'lnal Expone,nt. 

" It Is a treat to read a book of tbls kind ,  that set. 
forth the principle. of physics so fully, and without the 
use ()f mathematics." -The Locomotive. 

• •  All teachers of science are aware that rea1 know­
ledge is acquired best by the student making experi­
ments for himself. and any one who points out how 
those experiments may be easHy ma�e is doing excellent 
work."-E'llglish ft'fec1lanic mut HYoJ'ld oj Sciencl'. 

• •  Tbe work bears the stamp of a writer who writes 
nothing but with certainty of HcUon and result, and or 
a teacher who imparts SCientifiC information in an at­
tractive and fascinating manner." -Am('j'ican E1KJEneer. 

• .  It should be found in every Jibrary." -Engllsh 1l1e­
chftnic • 

• , '!'he book would be a. most judtcious boliday glft."­
Enainecri,nq and ftHninq J oU1'11al • 

.. The portion of the book devoted to dynamic electri­
city covers over one hundred pages._ and is. extrpmely 
Interesting and valuable.')-Brooklyn Sta1uia'td Union. 

•. Directions are given for demonstrating most of the 
laws of physics, with �very-day tools and common ap­
pl1nnces. " -American PJwtogra1,her. 
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aDd with simplifled :tpparal.us." -PubUc Op'iniml . 

PROPOSALS. 
PROPOSALS FOR IMPROVEMENTS IN 

MAIL-BAGS, MAIL-CATCH.ERS AND 
MAIL-BAG LABEL HOLDERS. 

POST OF}'If'E DEPARTMENT. WA SHINGTON. I). (�  • •  
February 28, ISm.-Seaied proposa]s from patentees or 
their assignees for Ilranting the use of patented im­
provements in the mode of opening and closing mail­
bags of any kind . and in the com�truction of mail-bulZs, 
mail-catchers, and devices for hlbell inJ,! mail-bags. will 
be received at this Department until nooD, on Wednes .. 
duy. the second day of Sept.ember. 1891. Al l  prAposals 
must be in accurd:lllce with the speCifications, which can 
be I)btained from the Second A�sistant PostmR8terGen­
eral, Mail Equipment Division .  

.!OHN W ANA MAKER, Postmaster General. 

T� Scientif ic A merican 
PUBLICATIONS FOR 1 8 9 1 .  

Tbe prices of the di.tferent publications In the United 
States, Canada, and Mexico are as fol1ows : 

RATES BY MAIL. 
The ScientifiC American (weekly), one year 1\3.00 
The Scientific American Supplement (weekly), one 

year, - 5.00 
The ScientifiC American, Spanish Edition (month-

ly), one year, - 3.00 
The Scientific American Arcbitects and Builders 

Edition (monthly), one year, - - - 2.50 
COMBINED RATES. 

The ScientifiC American and Supplement., - $7.00 
The Scientific American and Architects and Build-

er. Edition, - - 5.00 
Tbe Scientific American, Supplement, and Archi-

tects and Builders Edition, - 9.00 
Proportionate Rates jor Six Montl1s. 

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

M U N N  & C O . ,  361 Broadway, New York. 

W 0 R K I r l  G M O D  E L S & .  L I GHT MACHI N E R Y .  I NVENT IONS D EVE LOPED .  S e n d  fO l' ({I o rl e l  C i r c u l a r. J o n e s  Bros .  E C o  .. C i n :t i .  O .  

© 1891 SCIENTIFIC AMERICAN, INC.
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�()vertisements. 
] n �i d e  l:J a g- e ,  e a c h  i n sel'lion - - 7 ;j  cents a line 
Back Page, e ach i n �ertion - .. .. ..  $ 1 . 0 0  n line 

The above are charges per agate line - about ei.ght 
words per line. 'l'his notice shows the width of the hIle. 
and is Bet In agate type. Engravings may head adver .. 
tlsements at the same rate per agate line. by measure .. 
ment, as the letter press. Advertisements must be 
received at Publication Office as early as Thursday 
morning to appear in next issue. 

1titnfifi t �tutritan. 
$ 8 5 \..o�e" Diamond Safety $ 8 5 
Diamond Frame. Steel Drop 1��orgingR, St eel Tubing, A djustable Ball Bearings to all Run­

ning Parts. I n e l lH1in� Pedals. :-5uspension Saddle. Finest material 
muney can buy.  l" i nished in enamel and n i ckel.  

Strictly high grade in every particu lar. N o  better machine made at any price. 
Bicycle Catalogue FrN. Sf'nrl SlX cents in stwlnps for Ottr 100-page illust1'ated catalogue 

oj G-uns. Ri.tff�, Re l..'olvers, Sporting Goods oj all kinds, etc. 

J O H N  P. LOVELL A R M S  C O . ,  1 47 Washington Street, BOSTON, MASS. 

TO BUS INESS MEN ELECTRIC 
PERC U S S I O N  D R I L LS  

MarV'in System of Percussion Tools. 
Drill contains no commutator 

nor moving contacts. 
A 1 1  circuits are protected in clos­

ed metal l ic  cases. 

If you want the SIMl'LEST and BE,..T 

The value of the SCIENTIFIC AMERICAN as an adver­
tising medium cannot be overestimated. Its circulation 
Is many times greater than that of any similar jonrnal 
now published. It goes into all the States and '1'errito­
ries, and is read in all the principal libraries and reading 
rooms of the world. A business man wants something 

I more than to see his advertisement In a printed news­
paper. He wants circulation. This he has when he ad­
vertises In the SCIENTIFIC AMERICAN. And do not let 

M ore economical , sim pler, and 
mOl e easil y  handled than steam or 
air drills. 

Safe and reliable. Not affected by 
moisture, dam pness, or dripping 
water. 

Weight of dril l ,  with tripod, 

,j i����I!i�,!OO��!�,\�: investigate the '" 11:andy." It is more com'" 
pact. and costs much less than any other 
Gate Valve. Write for Catalogue. 

The Lunkenheimer Brass Mfg. Co. 
1li-1" E. 8th Sr.,  Cineillnati. O. 

OVERMRN WHEEL CD. , CHICOPEE FALLS, MASS. 
BOSTO N .  WASH I N GTO N .  D E N V E R. SAN F R A N C I SCO. 

• •  C. S PA LD I N G  & BROS .• S P E C I A L  A c. r NTa. 
CHICAGO. NEW YORK. PHILADELPHIA. 

ELECTRIC PO WER TRANSMISSION 
In Mining Operations.-By H. C. tlpaulding. A brief 
presentation of some of the work already done t oward 
the appl ication of electrical apparatus to mining pro­
('esses, with some uractical suggestions. and statements 
from those who have had personal experience in the 
operations of such apparatus. W ith 2 Hlustrations. Con­
tained in 8cIl�N TIFW A MERTCAN SUPPLEMENT, No. 
,.S3. Price 10 cents. To be had at this office and from 
an newsdealers. 

Scientif i c B� Catalogue 
R E C E N T L Y  P U n I .ISHED. 

Our new catal ogue containing' over 100 pages, includ ... 
Inl{ works on more than tIfty different subjects. Win be 
ma.iled tree to any address on application. 

MU N N  &; C t I . ,  Publishers ScientifiC American. 
361 BroadwllY, New York. 

S'I'EEL NAME STAiUPS, STEEL 
Figures, A lphabets, Burn ing 
Brands, and Log' Hammers. 
Printing Dies, Brass Signs, Door 
PlateR and Seals. 
.BELLOWS & KONIG SLOW. 

314 Seneca St., Cleveland, O. 

DEVELOPMENT OF A M  E R I C  A N  
Blast Furnaces. wIth speCial reference to large Yields.­
By James Gayley. A description of some of the princi­
pal blast furnaces in the United States, showing the 
changes i n  design and practice by means of which cx­
traordinarUy l arge yields have been obtained in the last 
decade. With 8 figures. Contained in SCl reNTIFIC 
A M ERW A N  SUPPLEMENT. No. ,. ,. 6 .  Price 10 cents. To 
be bad at this office and from all newsdealers. 
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HE Motor of 19th Century 

Can be used Any Place, to do Any :frk}fg��le 1n���te�� !B�l� 
Ashes ! No Gauges ! No Em:::-i­
neer ! A perfectly safe Motor 
for all places and purposes. Cost 
of operation about one cent an 
hour to each indicated horse pow­

_ '�.,_e==""',=-==s.,.,'::S ere lfor circularM, etc., address 
E,· .. nomy. Reliability, C HARTER GAS E N G I N E  CO, O<lmplielty, Safety. P. O. Box US, Sterling, I l l .  

WA N T E 0 A second-hand single color 
Printing Machine capable • of dOing fort:r-inch goods, 
also a groundln and pad­ding machine for the same goods. P'ease state 
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NEW KODAKS 
" You press the button, 

we do tile rest." 
Seven New 

Styles and 
Sizes 

ALL LOADED WITH 
Tt'ansparent 

Films. 
For sale by all Photo. Stock Del. ' ers. 

THE EASTM AN  COMPA NY, 
Send for Catalogue. lWCHESTER. N. Y. 

SMALL ELEC TRIC M O TOR FOR AM-
ateurs.-By C.  D. Parkhurst. Description tn detail of a 
small and easily m ade motor powerful enough to drive 
a ten or twelve inch brass fan and to give a good breeze. 
Wit.h 15 f1gures d rawn to a scale. Contained in SCIEN­
TIFIC AM II;RICA X SPPP�Ei\lE:'\IT, No. " 6 1' .  Pri c� 10 
cent". '1'0 be had nt this Office and from all newsdealers. 

PATEN T STEAM-PIPE CASING 
-FOR­

Uuderground Steam Pipes 

A. WYCKOFF  & SON ,  

J AMES LEFFEL WATER WHEELS 
ENGINES, and BOI LERS. 

'J' .A.::I::v.!:ES LEFF..ElL &; CO. 
FARLO ST., SPRINGFIELD. OHIO. 

1 1 0 a  Liberty Street New Y ork C ity. 

the advertising agent influence you to substitute some 
other paper for the SCIENTIFIC AMERICAN, when se­
lecting a list of publications in which you decide it is for 
your interest to advertise. This is frequently done for 
the reason that the agent gets a larger commission from 
the papers having a small circulation than Is allowed on 
the SCIENTIFIC AMERICAN. 

For rates Bee top of first column of this page, or ad­
dress M U N N  & C O . ,  Publishers, 

361 Broadway, New York. 

M A C H I N E  T O O L S  
Engine Lat.hes, Planers, Shapers, Tur­
ret Lat.hes, etc. J'jrSeniLjor OatalollUe. 
The Hendey Machine Co"Torrington, Conn. 

THE PENNA. DIAM O N D  DRILL & MFG. CO. 
B I RDSBORO, P A . ,  Builders of Hi�h Class 
Steam Engines. Diamond Dril ling and General 
Machinery. Flour Mill Rolls Ground and Grooved. 

about 400 pounds. 
Speed of drilling in 

hard granite, 2 in. hole, 
2 We�es lo�r d!�C�'��tit'e 
pamphlet and pr'ices. 
Edison Gener a l  

Electric C o .  

NEW MAIL 
New Grade, $ 1 0 0 .  

CUSHIOX 'rIRES and �'.A�GICNT 
SPOKES. 

Handsomest and Best Diamond Edison Building, Safety. Broad St., New York. Sena Jor Oatalogue (Ln(Z Second-------------- Hal"! List. 
DRY AIR REFRIGERATING MACHINE. 
Description of Hall's improved horizontal dry air refrig .. 
erator, designed to deliver about 10.000 cubic feet of 
cold air per bour, when running at a speed of 100 revolu­
tions per minute, and capable of reducing the tempera .. 
����Y�:;I�O:;d ��d�Ooe�;:�tro�e��. t�i�� ��:t!�&
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diagrams illustrative of its performance. �Ontained in 
SCIENTIFIC AMERICAN SUPPLEl\-H1NT. No. �SS. Price 
10 cents. 1:0 be had aJo this office and from all news­
dealers. 

Also Sale New Engl and Agents for 

LITTLE G IANT 
PRICE. $ 3 5 . 00. 

Only Boy's Safety with a 
Spring Fork, preventing in­
jury to young riders from 
jar and vibration. 

CHEMIST JAMES F.  :BABCOCK, WM. READ & SONS, l���;,::;:n��;:.t
. 

2,. School Street, Boston. 
Analyses of all kinds. Ores, Toilet and Food Prepara­
tions, etc. Advice to Mfra. Correspondence soli cited. 'J:' :::a::: E 

J titutific �tUtritau 
ESTABr.. ISHED 1 846. 

The Most Popular Scientific Paper in the World 
Only $3 . 0 0  a Year, Iucluding Postage. 

Weekly-52 Numbers a Year. 

This widely circulated and splendidly Illustrated 
paper is published weekly. Every number contains six­
teen pages of useful information and a large number of 
original engravings of new inventions and discoveries, 
representing En�ineering Works, Steam J\Iachinery. 
New Inventions, Novelties in Mechanics. Manufactures, 
Chemistry, ElectriCity, Telegrapby. Photography, Archi­
tecture, Agriculture. Horticulture, Natural History. 
etc. Complete list of patents each week. 

Afte r be i ng o n  the M a rket F ive Yea rs 
T erll1s of S ubscripti on .-One copy of the SeIEN .. 

TllnC AMERICAN will be sent for one year-52 numbers­
postage prepaid. ti... any subscdbe.r in the United States, 
Canada, or Mexico, on receipt of three (lol l ars by the 
publishers i six months, $1.50 ; three months, $1.00. The " A  e M  E "  Sti l l  Leads l 

:���=.'l !r� ROCHESTER MACHINE TOOL WORKS, Brown's Race, ROCHESTER, N. 1, 
GRAPHOPHO:NE AND PHONOGRAPH. 
-An interestIng account of the Edison, Bell, and Tain-
�i��Pde���f�� f8�i�YP�i��:�t\1� ��,��?U�i

iih �i �����: 
('ontained in SC IENTIFIC Ai\lERICAX SUPPLEM F.NT, No. 
669. Price 10 cents. To be had at this Office and from 
all newsdealers. 

BlIJOHB 
ASertfla 

STEAM PACKIN G 
Boiler Coverings, Millboard, Roofing, 

Building Felt, Liquid Paints, Etc. 
DESCRIPTIVE PRICE LIST AND SAMPLES SENT FREE. 
H. W. JOHNS MfG. CO.� 87 Maiden Lane. N. Y. 

THE AMERI�AN �ELL TELErH�NE ��. 
95 M I LK ST . ,  BOSTO N ,  M ASS. 

This Company owns the Letters Patent 
granted to Alexander Graham Bell, March 

7th, 1876, No. 174,465, and January 30th, 
1877, No. 186,787. 
• The transmission of Speech by all known 
forms of Electric Speaking· Telephones in­
fringes the right secured to this Company 
by the above patents. and renders each 
individual user of telephones not furnish· 
ed by it or i ts licensees responsible for such 
unlawful use. and all the consequencee 
thereof. and liable to suit  tht'refor. 

STEAM ENGINE, HOW TO MANAGE. 

�l ir�\�lthAw6'i,"! ���c�g:f.p:g:.,r rg �:n���j��e w�r; 
supply, howto clean the engine, howto clean the supply 
pipe. how to gauge tbe pnmp, etc. With 12 Illustrations. 
Contained in SCIENTIFIO AMERIOAN SUPPLEMENT, No. 
,. 4,.. Price 10 cents. To be had at thiS office and 
from all newsdealers. 

CUSHMAN  C H U C KS Omn.pZete line for all uses shown in new 
i l l u strated catalogue. free to all. 

C ushman Chuck Co.,  Hartfor.l, Conn. 

ALU MINUM. A N  I N T ERESTING DE-
scription of the vnrious metho!1s Of. manuf�cturi.ng this 
metal .  chemical and electrolytIC; WIth speCial reference 
to the H eroult method. With 6 figures. Contained in 
SCI E:"TIFI(' A M E RIC A N  SUPPLEMRKT. No. " :; 3 .  Price 
10 cents. To be bad at this office and from all n£'ws­
dealers. 

Clubs.-Special rates for several names, and to Post 
Masters. Write for parilculars. 

The 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 aU orders, drafts, etc., payable to 

lll UNN & C O . ,  361 Bro adway, New York. 
---0---

T H E  

Idtutitit �tutritaU lupplttutut 
This Is a separate and distinct pnblication from THE 

SCIENTIFIC AMERICAN, but is uniform therewith in size. 
every number containing sixteen large pages full of en­
gravings, many of which are taken from foreign papers, 
and accompanied with translated descriptions. THE 

SCIENTIFIC AMERICAN SUPPLEMENT is published wellk­
ly, and includes a very wide range of contents. It pre­
sents the most recent papers by eminent writers in all 
the principal departments of Science and the Usefnl 
Arts, embracing Biology, Geology, Mineralogy, Natural 
History, Geography, Archreolog:y, Astronomy, Chemis­
try. ElectriCity, Light, Heat, Mechanical Engineering, 
Steam and Railway Engineering, Mining, Ship Building. 
Marine Engineering. Photography, Technology. Manu­
facturing Industries, Sanitary Engineering, Agriculture, 
Horticulture, Domestic Economy, Biography" MediCine, 
etc. A vast amount of fresh and valuable information 
obtainable in no other publication. 

'l'he most important Engineering lVorks, Mechanisms. 
and Manu.factures at home and abroad are illustrated 
and described in the SUPPLEMEN'l'. 

Price for the SUPPLEMENT for the United States and 
Canada, $5.00 a year ; or one copy of the SCIENTIFIC AM­
ERICAN and one copy of the SUPPLEMENT. both mailed 
for one year for $7.00. Single copies. 10 cents. Address and 
remit by postal order. express money order, or check, 

llI U N N  & C O . ,  3 6 1  Broadway, N e w  York, 
Publishers SCIENTIFIC AblERICAN. 

---0---

�uUding �ditblU. 
fl'HE SCIENTIFIC AMERICAN A R C H I T E C T S' .AND 

BUILDERS' EDITION is issued monthly. $2.50 a year, 
Single copies, 25 cents. Forty large quarto pages, equal 
to about two hundred ordinary book pages : forming a 
large and splendid :Magazine of Architecture. richly 
adorned with elegant plates in colors. and with other flne 
engravings : illustrating the most interesting examples 
of modern architectural construction and allied subjects. 

A special feature is the presentation III each number 
of a variety of the latest and best plans for prIvate resi­
dences, city and country� including those of very mOd­
erate cost as well as the more expensive. Drawings in 
perspective and in color are given, together with full 
Plans, Specifications, Sheets of Details, Estimates, etc. 

The elegance and cheapness of this magnificent work 
have won for it the I� argest C i rcu lation of any 
Architectural pnbhcation III the world. Sold by all news­
dealers. $2.50 a year. RemIt to 

M U N N  & C O . ,  Publishers, 
361 Broadway, New Y ork. 

PRINTING INKS 
The SCIENTIFIC AMERICAN is printed with CHAR. 

ENEU JOHNSON & CO.'S INK. Tenth and Lombard 
sts., Philllde1l'hill, lind 47 Rose St" opp. DUllne, N ew York 

© 1891 SCIENTIFIC AMERICAN, INC.




