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THE VESTIBULED CAR PATENT DECISION. I shutout everybody else. In the majority of such cases, 

Twenty or thirty years ago the passenger cars of the especially when the parties are ordinary private indi
Housatonic Railway, rUDning northerly from Bridge- vfduals, the courts generally take care to limit the in
port, Conn. ,  were equipped with llexible hoods, cover· terpretation of new cla'IIDS to the precise improvements 
ing and i nclosing the ends of the cars. In the sides of set forth, which is as it should be. But when the 
the hoods were entrance doors. When the hoods were plaintiffs are rich and powerful, like the Pull man Com
in use and the ordinary end doors of the cars thrown pany, or the Bell Teleph one Company, then our courts 
open, the train formed as it were one long, contin u- are apt to blunder, and wield their judicial power to 
ous car, forming, in fact, what is now known as a strengthen and support these gr/l.8ping and gigantic 
vesti buled train. These vestibuled vehicles of the monopolies. Evidently this is not as it shoul d be. 
Housatonic road were specially advantageous for the • '.' • 
summer ventilation of the cars. Air tunnels were 
extended from the front of the locomotive to the 
first of the hooded care., into which poured a mass of 

INTERESTING EXHIBITS AT THE AMERICAN 

INSTITUTE FAIR. 

pure ai r, free from d ust and cinders; the fresh air The 59th annual exhibition of the American Insti
passed through the entire train, being discharged tute opened, in this city, on October 1, and is now in 
from the rear car. These vestibuled cars were used progress. It is to continue until November 29. In 
for several years with much satisfaction to the pUblic. most respects it is in full operation, and the lloor spaoe 
but somehow or other they were finally given up and is well filled with i nteresting exhibits. 
remained as it were a lost art until the Pullman Car Woodworking machinery and products are well rep
Company revived them, added improvements, obtai ned resented. The Pyrogravure Decorative Wood Co. 
patents thereon, and intr oduced the now wel l known shows some exceedingly pretty panels and other parts 
and highly appreciated Pullman vestibuled cars. The in different woods. These have designs upon them in 
8UCCe!;S of these palatial structures induced other com- full relief. Some of the designs are quite ornate, and 
panies to adopt the hoods, among them the Wagner the exhibit suggests ,'ery excellent ideas for home deco
Com pany, whereupon the Pullman Company brought ration. Various other exhibits are in the line of house 
suit for i nfringement, asking the court for such a broad finish ing. 
interpretation of their patent. claims as should shut The Burl ington Venetian Blind Co. show their slid
out all other car companies from using vestibuled cars ing bli n ds, Hill's patent, and mosquito nets and Ve
in any form. These monstrous claims, it appears. have netian bli nds. The latter, w ith slats connected to ver
been allowed by the United States Circuit Court, tical tapes, take the place of roller shades. Copied 
Massach usetts, Judge Colt presiding. froUl an old European structure, they have been im· 

The suit was brought by the Pullman Car Company proved to accord with American practice. The well 
for infringement of George M. Pull man's patent of I kno wn Norton door spring and check is shown, to
May 14, 1889, agaillst the Boston and Albany Railroad gether with the Prescott trackless slidi n g  door. This 
Company, but the real defendent is the Wagner Pal- door works by a very ingenious species of parallel 100-
ace Car Company. tion, so that it is suspended from a single pin. T h e  

T h e  Court, in answer t o  the ground o f  the defense whole i s  adjusted i n  place without touching t h e  plaster 
that the patent is void for want of novelty, says: of the partition which the door enters. It cannot. 

... The safest WRY to remit is by postal order. express money orde!'J pratt or bank check. Make all remittance. payable to order of MUN", .. Considering the amount of thought in the country of course, run off to one side, as there is no track nor & co. directed toward i mprovements in railway mechanism, rollers. A very simple wedging arrangement is pro
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whereby greater safety and comfort may be secured to vided, which fixes the door laterally. The Barnard 
the traveling public, it hardly seems possible that the door holder, a very simple substitute for striking pin, 
Pullman vestibule system, in view of what it has ac- with the added function of keeping the door open, is 
complished, and the immediate recognition of its shown by the same agent. 
merits, was the result of the exercise merely of mechani- The Monumental Bronze Co., of Bridgeport, show 
cal skill,  and therefore not patentable uuder the laws their white bronze mon uments, w ith their slightly 
of the United States. Leaving out the Sessions pat- roughened surface, almost resembling stone. Their 
ent, I can discover nothi ng in the prior state of the manufacture has already been described in these col· 
art which anticipates the Pullman patent, or which umns. In tine iron casting, T. Sh river & Co., of this 
should render i t  void for want of patentable novelty. " city, have an interesting exhibit. Th eir specialty is in 

The Court then took up the Sessions patent, which the line of dies for silverware, jewel ry, paper hang
was a patent granted to H. H. Sessions on November ings, cane and u.mbrella heads, and the like, and the 
15, 1887, and wh ich, it is contended by the defendan ts, quality of the castings is very fine. 
describes what is now claimed as the Pullman inven- Another small exhibit, yet one of great in terest to 
tion. Sessions is general manager of the Pullman the metal worker, is that of the Spring Garden Metal 
Company, and he applied for his patent t wo weeks be- Works, of Philadelphia. By a secret process, the in
fore the Pullman application was made. Judge Colt vention of Mr. Ell wood Ivins, t h ey prod uce tubing of 
said that the fact that these applications were filed at all sizes and of great lengths from the most diverse ma' 
about the same time goes to show that Sessions t,hought terials. From the finest Stubs steel the m inute tubing 
he had invented something and that Pullman believed for hypodermic syringe needles, one h undredth of an 
he had invented something; and his honor,.after ex- inch in diameter, is prod uced in long lengths. Some 
amining in detail the claims of the two patents, said: of the specimens in the exhibit were coiled up and re

U The problem Sessions set out to solve was to di- sembled exceedingly fine wire. Gold and aluminum, as 
minish certain evils i ncident to a train of cars, namely, the opposite extremes, are made into tubi n g  of all sizes. 
to the starting and stopping of them, and to a swaying The larger gold tubing is used for watch case work, in 
which arises under certain conditions when the cars making the rim in which the crystal is set. From a 
are moving. On the other hand, what Pullman UII- long tube succe8sive slices or rings are cut, which, from 
dertook to do was to overcome the difflcult.ies inCIdent their great accuracy in respect to th ickness, are worked 
to a vestibule connection between cars, and he accom- by means of dies into the be,;;t possible rims. Stem 
plished this by means of • llexible or adjuoltable joints to tubes for ·watcbes are also m ade, with such unerring ac

PAGE permit a sufficient m ovement between individual pas- curacy as to thickness of walls that the fitti ng i& perfect 
l. ANTHROPOLOG·Y.-Indlan Mound •. -Note. on North Carolina senger cars,' which he declares is the i n vention he de- from the start., and no time or labor is req uired to make 

and Tennessee Indian mounds and their contents .................. . 12354 sires to protect. I cannot, upon a com parison of the corrections. The inventor states that his i nvention is 
II. CIVlT. ENGINKERING.-Con.olldatlon of Foundations i n  Paris. 

-Operatiom� for the establishment of foundations nver the quar-
nes and catacombs of Parls.-4 illustrations ... ... ... . . . .. . . .. . . . .. . l2348 

Tbe New Dock. at Soutb"mpton.-A description of the Import-
ant work. recently enlarged at Southampton.-IlllustraUon . ..... .  12361 

two patents, taken in connection with the evidence of applicable to the production of uniform tubes of all 
Sessions, hold him to be the prior inventor. It seems sizes and forms, and of all metals, from the size of a fine 
to me that it  would be an act of injustice for bair up to a three foot water pipe, and that there is n o  
t h e  Court b y  inference t o  incorporate the Pull man weld, solder, or joi nt. T h e  invention i s  evidently a III. ELECTRICITY.-Electricity a. Applied to the Extinguishing of 

Fires.-By H. �'. I.UFKIN.-A SUl<I<e8tion for the application of invention into the Sessions patent, and thus prevent most remarkable one, and capable of widely extended electricity for extinguishinji{ ftres.-2 illust.rH.tioDs .•.... . . . . • • . . . . • • • •  12'l55 f d "  b fi f h" both inventors rom erlvmg any ene t rom t IS lm- uses. The ready production of perfect tubes out of 
IV·

T'l,�?�P��(��:��n�:y
GJrt��R���.����I��t�fng��;�::;��c�.?� provement, because it is manifest that if we destroy such difficult working metal as al uminum is one of the 

and calculatiun8.-2 I11uslratlon .. . .. . . .. . . . . . . . . .. ... . . . . . . . . . . . . . .. . .  I�9 the Pullman patent, Sessions can derive no benefit from peculiarities of the process. 
V. METALI.URGY.-Meetingofthe Iron and Steel Men at Pittsbul'Jl'. 

-Notes of the openinll proceedinll8 and ileneral features of this 
meetin", with openinll Uoddresses. lncilldinlit Sir James Kitson's 
paper on steel and Sir I..towtbtan 8e11'::1 papel' on iron . . . .. . . . . •.•••• 12J51 

the Pullman i nvention, because he nowhere describes In the production of heat the United States Fuel 
or claims it in his patent. " Company shows various applications of sestalit, a fuel 

The Cou rt, in conclusion, said, .. Upon the construc- tbat is burned in portable heaters for general domestic 
VI. MINING ENGlNI!lERING.-Thp. AI""ka MiII.-The la1'l<e.tquart.z tion now gi vp,n by the Court to the Pul l man patent I uses. It needs no chimney or special ventilation, and 

mill in the world.-A mIll with 240 stamp. of 850 pounds each.-I h . h' h h k lIIu.tration ....................... ... .................................... I�7 have no doubt that the structure used by the defend· t e stoves III w IC it is consumed ave no smo e pipes. 
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ants is within the patent. It may not work perfectly, A rival to gas or charcoal for heating purposes is shown 
but it contai ns the substance of the Pullman inven- in the Stickney kerosene oil burner and plant for heat
tion. Let a dE'cree be drawn for complainant all prayed l ing solderin g irons. The oil is fed through a jet, and 
for in the bill. " is burned by the agency of a blast of air. In gas stoves, 

Concerning the dE'cision in his favor Mr. Pullman is the American Meter Company, of this City, has an inter
reported as saying: "As I understand the m atter, the esting exhibit. One of their open heaters has a back· 
<lecision covers every point involved in the liti gation. ing of peculiarly indented bricks, with small cast iron 
and is a complete victory for us. It will mean that gratings or fingers in front of them. The gas is burned 
no other company can lawfully use a velltibllle. " with a blue or non-lumi nous llame. and brings the 

.. The decision completely knocks ont the Wag-ner iron fingers and the surface of the fire brick to full in
Car Company," said the general counselor. .. They candescence, so as to produce the effect of a strong 
will  not be able to use any sort of a vestibule. " anthraCIte coal fire. Their well kno w n  cooki ng stoves 

The public will be at a loss to understand how It is and hlJllinou� llame open heater are all'o e.hown. 
that an invention which was In practical use years The artificial prod uction of cold is illustrated by the 
ago can now be revived by another inven tor, Rnd new I exhibits of L. Derm igny & Co. The exhibitor supplies 
patent claims granted to him so broad in scope as to a freezing apparatus Cor the production of ice and ice 
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cleam by the solution of salts. A special refriger.ating 
salt is supplied to b� recovered after use by evaporation. 
The ice produced is illUl�trated by models m ade of 
paraffine wax, which have a very natural appearance. 
Naphtha, gas, and steaUl engines aroe shown in con
siderable variety. The Gas Enginl' and Power Com
pany, of this city, have a number of their faUliliar 
naphtha launches on the floor. '.rhes� nave proven so 
convenien t that the same cOUlpany are now Ulaking a 
naphtha en�ine pump, constructed on the general lines 
of the launch engine, to be used for general pumping 
purposes. These engines can be run without any 
license, and require no special skill or training o n  the 
part of the one in charge. 

Among gas engines proper the Rollaston, White & 
Middleton, HlRrtig, Koerti ng, Otto, and Crown Com· 
pression engines are shown. A novelty in some points is 
presented by the Cycle gas enginc. By a very peculiar 
cOlllbin ation of levers the four phase.; of work are 
repeated once for each revolution of the shaft. This  
includes the im pulse, exhaust, suction, and compres
sion. This feature insures great regularity of rotation . 
'.ro vary the power the proportions of the mixture are 
ch anged. Under all circumstances each .single revo
lu tion of the shaft includes the i mpulse and other 
phases. 

T.he Electro-Metallizine Com pany, of this city, had 
some very in teresin g examples of electro- plating of n a
tural flowers and leaves. By plating upon the�e with 
silver or copper very beautiful objects for decoration 
of lamps or vases arc prod uced. Roses, carnations, 
ears of grain, and natural leaves are among the objects. 
To get rid of the leaf or flower forming the core, it is 
burned out, and if desired, lead or an alloy is poured 
into the hollow metal. Another electric exhibit is the 
Mason pri mary battery for supplying lamps and ulO
t ors. The inventor's patent battery zin c  and his ex
citing fl uid constitute the characteristic features of this 
battery. 

Some interesting food products are shown. Mail
lard's chocolate is displayed in good style. A statue of 
the Venus of Milo, made of chocolate, is a prominent 
object. It was shown at the Paris exhibition. It is  
seven feet high and weighs 1,985 pounds, containing 
enough material to make 30,800 cu ps of chocolate. 

Armour's extract of beef, as put up at the well 
known Chicago factory, is on exhibit. '.rhis disti n ct
ively American pronuct is prod uced i n  large quan tities 
and has been used by the United States Army Med.i 
cal Department, which is a good certificate of its 
quality. Another article adapted for the housekeeper 
is C. C. Parson's household ammonia. This well known 
fluid is  now supplemented by the zom monia of the 
same i nventor, which con tains not only ammon ia, but 
soap, so as to have a double claim to cleansing pro
perties. 

Among the photographic novelties is the slot ma
ch ine for taking photographs. On sittin g in position 
and dropping " a nickel in the slot" and executing 
some manipulations, a photograph of the sitter is 
passed out. Many other slot machines for weighing, 
etc., are shown. A nUUlber of phonographs are ex
hibited which work upon the same prin ciple, eiving a 
great choice of airs, songs, etc. , to be listened to o n  
the deposit o f  a five cent piece. 

••••• 
Rancidity oC Fat •• 

The determining cause of the ran cidity of fats has 
been a fertile source of conj ecture, and water, air, al
buminous matter, ferments and light have by different 
writers been credited with the sole or j oint authorship 
of the misch ief. Some fresh experim ents, reported by 
Herr Ritsert (Pl}arm. Zeit ), seem to throw additional 
light upon the subject. The first experi ments had for 
their object to determine the relation of micro-or
ganisms to the rancification of fats and to ascertain 
under what cond itions sterilized fat becomes rllncid . 
It was found that, notwithstanding the occurrence of 
most diverse micro-organisms in ran cid fat, both 
aerobic and anaerobic gerUls d ie when added to fresh 
undecomposed fat, from which .it was inferred that the 
change is not initiated by theUl. I ndeed , it was also 
found that u nder the influence of sunlight, which 
killed the germs, the rancidity was produced more 
rapidly. Experi men ts were, therefore, made with ste
rilized lard (1) protected from access of air, but ex
posed to sunlight, diffused light, al)d kept in the dark: 
(2) with access of air, exposed t o  sunlight and kept i n  
the dark; (3) i n  atmospheres o f  moist a n d  d r y  oxygen, 
carbonic acid, nitrogen,  and hydrogen. As a general 
result it may be 8tated that the condition favorable to 
the production of rancidity proved to be the action o f  
light during contact with air, the change being in
duced more rapidly, the more in tense the light. Thus 
it was found that sterilized lard, either moist or dry, 
when kept from contact with air in sealed t ubes, re
mained free from rancidity after two mon ths, even 
though expoHed to sunli/!,ht and warmth. When Er
lenmeyer's flasks were filled with sterilized lard, stop
pered with sterilized wadding, and exposed to sunlight, 
racidity was evident at the end of a week; but if the 
con ten ts of the flask were sheltered from light by a 
coating of black varnish, the lard remained sweet after 
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two months, even when the flasks were o nly partly 
filled. In order to ascertain to which constituent of 
the atmosphere the change is due, the quantity of oxy
gen, n itrogen, hydrogen, and carbonic acid absorbed 
by sterilized lard under si milar conditions was noted, 
and the effect produced upon the fat. Oxygen, both 
d ry and moist, was absorbed freely in the light, the 
fat becomine strongly rancid in one mon th; but none 
was absorbed in the dark, the fat remaining q uite 
fresh. Nitrogen and hyd rogen both remained unab
sorben, whether exposed to the light or kept i n  the 
dark, and the lard d id n ot become rancid. Carbonic 
acid, dry and moist, was absorbed in th@ light and to 
a less extent in the dark, but the lard only acquired 
a tallow-like taste and no odor.-Pharm. Jour. 

...... ., 
Koch'. Remarks upon his Probable Cure Cor 

'ru berculo.ls. 

" I have proved the following substances to be reme
dies which hinder the grow th ot" tubercle bacilli in 
tube cultures (to mention only the most importallt): 
A number of ethereal oils; among the aromatic com
pound@, (3 naphthylamin , paratoluidin xylidin ; some of 
the so-called tar dyes, naUlely, fuchsin, gentian, violet, 
methyl blue, chinolin yellow, aniline yellow, allramin ; 
among the metals, Ulercury in the form of vapor, silver 
and gold compounds. The compounds of cyanogen 
and gold were especially conspicuous, their effect sur
passing that of all other substances; even in a dilution 
of one to two millions they checked the growth of 
tubercle bacilli. All these SUbstan ces, however, re
mai n ed absolutely without effect if tried on tubercu
lous animals. In spite of this failure I have not allowed 
myself to be discouraged from prosecuting the search 
for growth-hindering remedies, and I have at last hit 
upon a substance which has the power of preventing 
the growth of tubercle bacilli, not only in a test tube, 
but in the body of an anim�l.  All experi m ents in 
tuberculosis are, as everyone who has had any experi
ence of them has sufficiently discovered, of very long 
duration; my researches on this substance, therefore, 
although they have already occupied me for nearly a 
year, are not yet completed, and I can only say this much 
about them, that guinea pige. Which, as is well known, 
are extraordi narily susceptible to tuberculosis, if ex
posed to the influence of this substance, cease to react 
to the i noculatio n  of tuberculous virus, and that in 
guinea pigs suffering from general tuberculosis, even 
to a high degree, the morbid process can be brough t 
com pletely to a stand still, without the body being in 
any way injuriously affected. From these researches 
I, in the meantime, do not draw any further conclu
sions than that the possibility of rendering pathogen ic 
bacteria in the living bod y harmleRs without injury to 
the latter, which has hitherto been justiy doubted, 
has been thereby established." 

....... 
Progres. 0" the Ga. EOll:lne. 

A Manchester contemporary says Messrs. Crossley 
Bros. , of Open shaw, the well known gas engine makers, 
have made a new development in the m anufacture of 
large gas engines. This is in the form of the comple
tion of a new 30 horse power single cylinder "Otto " 
gas engine, possessing a capability of worki ng up to 
100 horse power. All the latest i m provements are in
cluded in the engine, whicb is erected o n  the horizontal 
plan, and is intended for the Wandsworth Projectile 
Com pany, of London. This engine is, ho wever, by no 
means the largest manufactured by Messrs. Crossley. 
The double cylinder " O ttos" are now well kno wlI 
among manufacturers and others for possessing many 
advantages over the ordinary steam engine. Engi nes 
of this character are made capable of run ning up to 
from 100 to 200 horse power. The firm has now in hand 
several large installations, requiring from 100 to 500 horse 
power in each case. One of the latter i nstallations will 
consist of several double cylinder engines, and will be 
used for driving the machinery of a large flan nel 
man ufactory. The use of gas engines for this work is 
a new departure ; for it has hitherto been sup(Josed 
that these engines were not powerful enough for driv
i n g  machi nery on a large scale. The order will be the 
largest that h as ever been placed for en gines of this 
description . With the enl!ines laid down by Messrs. 
Crossley Bros. is connected the Dowson paten t  eco
nomic gas system, which, in conjunction with the en
gine, brings down the fuel consumption to less than 1� 
lb. per indicated horse power per hour. Thi" result has 
perhaps elsewhere never been arrived at, even by th e 
best and most modern Lancashi re mill engines. The 
machinery in Messrs. Crossley's works has for several 
years past been entirely driven on this systelll ; and 
the actual cost of working has never exceeded the 
above fignres. Extensive use of the engines is  also 
made at the works of Sir William AI"Imltrong, limited, 
at Elswick. There are about 1,000 engines made by 
the firm at present working i n  Manchester; and 
Messrs, Crossley not unfairly assert that as a result 
they have practically aided in the important work of 
improving the state of the atmosphere of the district. 
With the prodnction of the latest single cylinder en
gine, the firm are now able to provide some twenty-five 
varieties of engines. 

257 
Fun among Editor •• 

An am using, if not instructive, triangular contest is 
now on between the Engineer, of London, and the 
Railroad Gazette and the Engineering News, of this 
country. An effort is being Ulade by those distinguish· 
ed journals to determine whether or no an American 

locomotive is better than an English 10coUlotive. The 
argu ment as far as yet carried on appears to merit the 
dubious compliUlen t  which was paid to Aunt Sally's 
vinegar pie, .. Very good what there is of it, and plen
ty of it such as it is." In the last issue of the Rai17'oad 
and Engineering Journal. Brother Forney dishes up 
the whole discussion to date in the form of a delicious 
literary salad which, as the back of a dining men u 
would say, fairly tempts the pal3te with its piquant 
variety, and satisfies the robust appetite with its whole
some abundance. Forney predicts that when the En
gineering News buckles right down to the contest and 
opens its guns in good earnest, the Engineer will wish 
it was never born, and that then, too, .. the American 
locomotive will distend its nostri ls, and declare itself 
victorious with a shriek which will be heard froUl 
Alaska to Patagonia, and which will penetrate either 
diametrically through the earth, or be wafted circum
ferentially around it to our antipodes, who, standing 
on their heads, may be able to com prehend the signifi
callce of the arguments." The iuimitable Forney! 
None but he could have treated this intern ational epi
sode i n  so graceful and clever a manner. Here is an
other glint from his polished blade: 

The Engineer shouts vehemently, "Our locomotives 
burn less coal than yours do." The Gazette answers, 
. . What if they do, we pull more than you can." From 
across the At.lantic comes the interrogation to UR, 
,. What do your locom otives cost for repairs, any
way?" and the Gazette answers ruefully, ., We don't 
know, but we intend to know; " and w ith real Yankee 
i nterrog-ative retaliation asks, " What do yours cost? " 
and their adversary replies, "We don't kno w  either, " 
and then they proceed to write long arguments based 
on what they don't know. - The Railway Master Me
chanic. 

• . e . •  
A Notable Cataloll:ne. 

The n ew catalogue of the Frick Com pany, of W aynes
boro , Pa., though nominally a circular for the informa
tion of custoUlers, is of sufficient scope t.o be of general 
interest. The entire subject of ammonia plants for 
ille refrigerating, a specialty with this firm, is discussed 
at length. The merits and defects of different systems 
are considered, and with a very full exposition of the 
details adopted by the Frick Company and the reasons 
for their adoption. Some of the poi nts of special in
terest affect the type of compressor pumps. This is 
chosen of the single acting type, in order to avoid the 
strain upon the piston rod stuffi ng box of resisting 
high pressure ammoniacal gas. All the heavy com
pression is done on the rear side of the piston. The 
subj ect of clearance is also treated Many attempts at 
avoiding it have involved the use of oil in the cylinder. 
The Frick compressor relies on almost absolute con
tact of metal with metai, and in order to avoid all 
trouble, makes the outlet valve of equal area with the 
piston, so that it may be raised from its seat by the 
actual pushing of the piston itself. Through all the 
work similar interesting points of general practice are 
lucidly treated. 

The book is very fully illustrated. Some of the more 
striking views are photogravure reproductions of large 
cakes of ice. A standard size produced by the Frick 
apparatus is eight by sixteen feet and fourteen inches 
thick. The illustrations show such cakes of ice sus
pended or supported on edge with men standing be
hind them whose forms are vi�ible through the trans
parent m ass. A point made i n  favor of this system, 
and called the plate system (the Smith paten t  piate 
system) , is that the ice so prod uced splits much better 
than the ordinary artificial cake ice. 

•••• • 
Deep Mining. 

The mine at St. Andre du Poirier, l!'rance, yearly 
produces 300,000 ton s of coal. The mine is worked 
with two shafts, one 2,952 feet deep and the other 3,083 
feet. The latter shaft is now being de�pened, and 
wiII �oon touch the 4,000 foot l evel. A remarkable 
feature of this deep mine ill the comparatively low 
tem perature experienced, which seldom rises above 
750 Fahr. In the gold and sil ver m ines of the Pacific 
coast, at a depth of less than balf that of the French 
coal mine, much difficulty is often experienced in keep 
ing the tem perature low enough to ad mit of working. 
In some leyels of the Comstock lode the temperature 
rises as high as 1200 Fahr. 

e .•. • 
The Value oC Exercl.e. 

In order to secure a long life and a green old age, 
somebody has said, and no one will dispute, bodily 
vigor should be sustained bi regular, systematic exer
cise, avoiding all sudden strain and prolonged exertion 
as much as possible. Especially is this true of runni ng, 
lifting, climbing, etc. And labor, while desirable in 
moderation, should never be prolonged till i t prod uces 
exhaustion, 
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'I'he Electrical Production oC Cau8t1c Soda. 

The principal chemicals used by paper manufacturers 
are caustic soda and chloride of lime, or bleaching 
powder, and these two substances constitute items of 
considerable expense in paper mills. For some time 
past it hal! been hoped that these two chemicals 
would be obtained directly and economically from 
common salt by the aid of electricity. Many attempts 
have been made in the past to effect this object, but 
we believe they have all ended in failure. This has pro· 
bably been due to one or the other of two causes
namely, either a deficient knowledge of the laws regu
lating electric currents or badly constructed tanks and 
apparatus for effecting the decomposition economi· 
cally. The practice has been to separate the products 
of electrolysis by porous plates or diaphragms, which 
offer considerable resistance to the passage of electri
city and add to the general cost of useful work done, 
and are in other respects objectionable. At length, 
however, i t would a ppear that caustic soda and bleach
ing powder can be, and indeed are being, practically 
and economically produced from common salt by the 
aid of an ele�tric current. This desirable end has been 
attaiued by Mr. James C. Richardson ,  of London, 
whose process has been in operation on a working 
scale for several months past at one of the largetit 
paper mills in tbe kingdom. The whole apparatus is 
automatic, the salt solution passing regularly and the 
caustic soda being drawn off at any strength up to 10 
or 12 per cent pure caustic soda. The cblorine, which 
can also be used direct for bleaching, is absorbed by 
slaked lime, and bleaching powder is thus produced. 
We are not at present at liberty to give any details 
respecting this process, but we may mention that it is 
not simply a method of producing a bleaching solution 
by electrolyzing salt, but a commercial process of pro· 
ducing these two important chemicals. The porous 
partitions are altogetber dispensed with in Mr. Rich
ardson's apparatus, and in other respects it differs 
materially from that employed in previous attempts to 
effect the same object. It is stated that the cost, both 
electrically and commerciafly, is much below that of 
the ordinary Leblanc proceS8 of alkali manufacture, 
and that at least three times the alllount of chloritle is 

Itituftfit �mtritau. 
STEAM: DlGGING. 

.. Steam digging " is the recognized expression for 
the art of forking land by steam power for the purpose 
of tillage, and its adoption has of late years been 
steadily increasing. According to the most modern 
practice, it is performed with an ordinary traction en
gine of which the digging apparatus forms a part. We 
illustrate Mr. F. Proctor's digging device, wbich is 

The width of this spit of earth is about 7 in., and the 
speed is regulated to turn over an average of 72 spits 
per minute. 

In constructing a steam digger the greatest care 
should be taken to get the centers of the crank and 
way shafts in the correct relative position with each 
other. Machine proprietors have som etimes been 
tempted to alter their traction engines into steam 
diggers, but Mr. Proctor 6tates that owing to the sbaft 
centers being unsuitably arranged the work has proved 
unsatisfactory. Three methods are adopted for" tak
ing a field: " 

1. The machine travels round the outsides and then 
works inward similar to the path usually taken with 
the sbeaf-binding harvesters. 

2. Another plan is to start in the center of the field 
and describe with tbe machine a number of circularly 
ended rectangles till tbe whole field has been gone 
over. 

S. In this case a straight up and down course is taken, 
and the machine is brought into the straight again by 
reversing the engine, mucb as is done with steam en
gines in reversing them by tria •• bles. The time oc-
cupied in thus turning takes scarcely longer than that 

manufactured by Messrs. Burrell & Sons, Thetford, of an ordinary horse plow at the headlands, and it is 
and for which many advantages are claimed by its the m etbod which is most generally adopted. -Engi
author. The device consists of: Three steel forks and neering. 
fork handles, three-rocking levers, one waysbaft, and 
a three-throw crankshaft with its necessary bearings. 
Each fork is maue up of steel tines, which are held 

firmly in a grooved clamp about S ft. in length and 
which is attached to the fork handle by a spring hinge 
sOlllewbat similar to that which is used on the fork 
of a bay tedder. 'rhe crankshaft is fixed where the 
water tank of an ordinary traction engine is usually 
fitted. 

. 

The illustration, Fig. 1, shows the path which is 
traveled by the extremity of a fork tine of medium 
length, when the lllachine is stationary and when it is 
in motion, and also a section of the s pit of earth which 
is sliced off and thrown back at each revolution of the 
crank shaft. The reciprocating action of the forks is 
governed by the rocking action of the under lever, but 
the action of this again is modified by the travt>ling 

IMPROVED STEAM DIGGER. 

Pas.lflora EduU •• 
A luscious fruit is that of Passiflora edulis (the 

Brazilian passion flower), which is much grown at 
Tan,Y·bwlch Hall, North Wales. We have never seen, 
says The Barden, a finer mass of it than bere, one 
house being devoted to it, and plants also perlllitted to 
cover the back wall of a large vinery with their free 
growth and flower. This Passiflora, apart from its 
value as an edible fruit, is very pretty when in bloom, 
and also when bearing freely its plum·shaped fruits. 
It has been fruiting freely since last June. The fruits 
are like very large egg plums, deep lllaroon in color, 
but varying in tone according to their several degrees 
of ripeness, and with a very tough and thick skin. 
The pulp inside is yellowish and not very pleasant to 
the eye, but the flavor is brisk, agreeably acid, some· 

available from each tOIl of sait decomposed as against motion of the machine itself, for it will be seen by the thing between a melon and a pear. It is used largely 
that process. Thus a larger quantity of bleaching illustration that the slope at which the forks enter the for dessert here, and preferred before fruits regarded 
powder is produced and the purity of the caustic soda ground when the machine is travpl ing is more upright generally as more luscious. Mr. Roberts. the gardener, 
ranges very high. The erection of enlarged plant is than when it is stationary. The i nclined nearly has little difficulty with it, fruiting it freely on vinery 
being proceeded with at the worlts where it is already straight line shows the path of the fork when the ell- walls. anti yet the growth does n ot intprfere with the 
in operation, and the adoption of plant is contemplated gine is stationary, and tbe steeper cu rved line whpn vines planted in front. Here is a fruit w h ich ought to 
at the works of a few other leading paper manufac· the engine is moving. The cross hatching indicates be introd uced in the United Brates. Perhaps the agri-
turers. the shape of the spit of earth turned off at each stroke. cultural department will try it. 
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A liIEW POTATO DIGGER. 
A n  appara t.us for digging potatoes from the 801 1 and 

deli veriug the same in rows upon thl' ground, the tu
bers bl'ing cleaned by it from all adhering soi l ,  is the 
subiect of the invention shown in the illustration ac
com panying this article. It has been patented by the 
inventor, Mr . •  Tames Gohm, of Newport, R I. 

A frame consisting of side bars and cross bar in front 
is carried by four wheels. Two w heels i n  front are 
carried by adjustable bars so that the forward end of 
the frame can be raised or lowered at will. Toward 
the rear the frame is supported by the cross axle of the 
rear wheels. This axle is dropped low down between 
the wheels. A pai r of small plows or cultivator blades 
are carried by the forward corners of the frame. With
in the frame and carried by the dropped portion of the 
main axle is a scoop. In front the scoop is provided 
with a cutting edge and central pl ow point. At its 
rear end its floor consists of bars spaced so as to form a 
screen', and at the rear of the screen a central deflec tor 
is placed.  Across the center of the scoop a drum car
rying a series of blades extends, which is caused to ro
tate by chain and Rprocket wheel connection with 
one or both of tho main wheels. A pair of handles ex
tends from the rear, while a chain and clevis or draw
bar is provided in front for the draught animal. In op
eration tho apparatus is drawn down the row of pota
toes. The cultivator blades throw to each side surplus 
soil and weeds. The central hillock thus formed is en
tered by the point of the scoop. Earth and potatoes 
are forced backward over the floor of the scoop, their 
passage being aided by the revolving blades. As the 
screen is reached the earth sifts through and the pota
toes roll rearward. As they meet the deflector they 
separate into two streams and are deposited on the 
ground in a double row. Thus a clea r space is left for 
tho attendant to walk upon. The scoop is jointee. in 
the middle transversely. The front end can be de
pressed and adjusted by side bolts which pass through 

GOHM.'S POTATO DIGGER. 

its sides and through the frame. The rear portion in 
operation rests upon the ground. Hooks are provided 
by which it can be sustained above the ground if de
sired. 

Dlo n  Boueleault, 'he WonderCul Drama'i.t. 

The obituary not ices of the late Dion Boucicault at· 
tem pt to give approximate estimates of the enormous 
extent of this wonderful man's work, and to show that 
the history of the drama includes no more remarka
bly industrious personage. Since his death recently 
we have seen it el!timated that $40,000,000 has been 
spent in the last twenty-five years by the public to see 
his plays ; that a single play, the " Colleen Bawn, "  
brought him $1,000,000, and another, the " Shaugh
raun, " $400,000, and that thirty-five dramas, out of 
his total of over 400, ran for at least 150 nights each at 
their first production and have been each played over 
5,000 thlles altogether. These performances have done 
a su rprisingly great work for the English-speaking 
drama as a w hole, in that they have made the fortunes 
of scores of theatrical managers, founded theaters 
enough to fill a city, and cult ivated a theater-going 
taste i n  the public of America which no figures can 
adequately define either in extent or in the time for 
which Boucicault's influence will last. Such a record 
is gigantic, colossal. We are most of us, naturally, un
der these circumstances, accustomed to think of Dion 
Boucicault as a playwright. But his quickness of mind, 
his tireless energy and industry, his genius for com· 
bining distin ct elements into a newly created whole 
with an i ndividuality of its own, and his unsurpassed 
intuition as to what would please and entertai n the 
great masses of his fellow citizen!!, made him a success
ful actor as well as play wright, and his own interpre
tations of character on the stage had an i nestimable 
share in the t riumphs that filled his astoni!!hing career. 
It is altogether doubtful if he left room in this age of 
the world for another like him.-New York Press. 

J'citutifi c !mtrieau. 
A NEW AERATING AND WATER PUMP. 

The expediency of aerating water, and the efficiency 
of aeration in dest.roying noxious organic matter which 
the wa.ter may contain, has long been recognized by 
sanitarians. In tbe present device a pump is pre
sented which, while doing the work of an ordinary 
lift and force pump, also aerates the water of the cis
tern or well in which it is used . Its construction is 

DACUS' AERATING AND WATER PUMP. 

clearly shown ill the cuts. It consists of two single
acting pump barrels and pistons arranged in vertical 
alignment, one above the other, t,he piston rods being 
joined together. Fig. 1 shows this arrangement in sec
tion. The lower piston contains a valve opening up
ward, and a similar valve closes the lower end of the 
lower cylinder. On the right of the section is seen a 

closed pipe that acts as air reser
voir, on the left is the water dis
charge pipe. This combination 
represents the ordin ary force pum p  
and works accordin gly. The cylin
der and piston which surmount 
it form an air pump. In Fig. 2 
the arrangement of the valves and 
connections of the upper cylinder is 
sh own. Tho pipe on the right, 
which extends up to the surface of 
the ground, with valve opening 
inward, admits air to the cylinder 
on the down stroke of the piston. 
The pipe on the left, with valve 
opening outward, leads down to the 
bottom of the well. O n  the up 
stroke of the piston, the air from 
the cylinder above it is expelled 
th rough this pipe, bubbling through 
and aerating the water in the well. 
The two pump chambers are con
n ected by a chambered union cou-
pling, and in I!'ig. 3 the method of 
assembling the parts is illustrated. 

The device, it will be seen, cau be applied to many com
mon kinds of pumps. 

This im provement is the inve ntion of Robert H. 
Dacus, of Dardanelle, Ark. , by whom it has been 
patented. 

------------. __ 'H.�' �.�----------
LYON'S TRUCK. 

The handling of belting, rope, lath, yarn, or other 
flexible goods required to be put u p  in rol ls can be 
greatly facilitated by the use of the hand truck illus-

TRUCK FOR RECEIVING BELTING. 

trated in the accompanying illustration. This is the 
invention of Mr. Samuel Lyon, of 66 South Canal St. , 
Chicago, Ill. 

A platform is arranged to slide in grooves in the sides 
of the frame of the truck, and the position of this plat-
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form is regulated by a screw-th readed shaft located 
underneath the same, which may be revolved by means 
of a crank at one end. A rectangular framp. is mounted 
pivotally upon this platform, and may be revolved in 
any direction. It bears at its center a drum fixed rig
idly thereto. A sleeve having transverse handles and 
a slot in  its side is arranged to fit over this drum. In 
the general view of the truck the drum is shown with
out the sleeve, but the detail at the right hand corner 
shows the location of the sleeve when p u t  in position 
for winding. The end of the belt or obj ect to be 
wound is inserted in the aperture or slot in  the sleeve, 
and this is rotated, b y  means of the bandIes, un til J;he 
desired amount of belt has been wound off. The belt 
can then be wheeled to any part of the building. The 
belt can be readily cut b y  means of this device from 
either end of th e roll, and if, for any reason, m ore has 
been taken off than is requi red , it can easily be put 
back again.  The reel can be raised or lowered as  de
sired, and the roll can be read ily tightened from the 
center. 

• • • • • 
NEW DESK, TOILET AND DISPLAY BOTTLE. 

A bottle of peculiar construction, combining the re
quirements of an inkstand, m atch safe or perfumery 
bottle, together with pen wiper, calendar, and other 
adjunct!!. is  the subj ect of the illustration. It  has been 
patented by Mr. 'rheron H. Palm er, of San Be rnardi no, 
Cal. The main portion of the bottle rises from its 
base in generally conical sh ape. Within it is a well 
that may be used for ink or perfume. An annular ex
terior chamber that surrounds the central aperture 
may be filled with hair or other bru�h-forming fiber to 
act as a pen wiper. The portion immed iately above 
this is rough ened to give a surface on which to strike 
m atches. The conical part of the bdse is transparent 
and is adapted to h ave pasted or secured within it. any 
matter for display, such as advertisements, etc.  A n  

PALMER'S NEW DESK, TOILET AND DISPLAY BOTTLE. 

aperture is left in the base over which no advertising 
matter is allowed to extend. Within the base a trun
cated cone of metal ot other material is arranged to 
rotate. It is marked with the days of the month, and 
one of its designations can be seen through the aper
ture. This constitutes a calendar. Different forms of 
stopper can be used. I n  the cuts a ball val ve is shown 
in use for an inkstand, and for tbe m atch safe another 
form of stopper is provided, as shown in the upper 
figure of the cut. A third form of stopper, w hich closes 
tightly the upper portion of the mouth, is used when 
the bottle is to contain perfume. 

.. � .  � ., 
A BrUI.h Torpedo Boat PIck e d  up at Sea by an 

A lDerlean Sch oon er. 

A dispatch from North Sydn ey, C,  B. , gives particu
lars of the arrival there of the American schoon er 
Samuel R. Crane, of Gloucester, Mass. , having in tow 
tho British first class torpedo boat No. 62, wh ich was 
picked up at sea in good con dition , but with nobody 
on board. This torpedo hoat was attached to the 
Newfoundland fi�hery ptotection fleet, carried a crew 
of twenty-one men, and was in tow of her Majesty's 
ship Pelican when the gale of October 12 broke her 
away. The Pelican stood by the boat till dark, but in 
the morning she could not be seen. 

No. 62 was one of forty-eight similar vessels that be
long to the British fleet of first class torpedo boats, of 
which there are eighty-six in all. These boats are 125 
ft. in length, with from 60 to 66 tons displacement 
and 750 horse power. Their speed is about twenty-one 
knots. No. 62 was buil t  by Yarrow & Co .• at Poplar, 
London. in 1886, and was sent to Halifax last summer 
as an adj unct to the coast defense fleet at that port. 
Her armament consisted of five torpedo guns, two 
three-pounder Hotchki�s quick-firing guns, and two 
two-barreled Nordenfelt guns. She also carried an 
electric search light. 

When picked up, the torpedo boat'� holds were bat
tened down. Nothing has been heard of her crew. 
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J[. PALACIO'S DESIGN FOR A COLOSSAL J[OlfUllENT I Prepared Sea Wa&er for Marine Boller .. 

IB' MEMORY OF CHRISTOPHER COLUDUS. Some interesting practical tests have recently been 

The construction of the Eiffel tower has awakened made at Southampton with an apparatus for the che

the pride of the nations. It is said that North America mical preparation of sea water for marine boilors, sug

proposes to construct an iron tower which tshall be gested by Prof. Vivian B. Lewes, of the Royal Naval 

higher than the one in Paris. England also desires to College, after many laboratory experiments and analy

have a monumental tower. ses of water. So far as the chemistry is concerned, it 

When North America proposed a competition for the may be, says Engineering, thus briefly descri bed : I n  

construction of a tower t o  b e  erected a t  the Universal · order t o  separate t h e  whole o f  t h e  calci um and magne

Exposition of 1892. a Spanish architect, a native of BiI- s ium salts it is only necessary to raise the sea water to 

boa, Mr. M. Alberto de Palacio, drew an original de- the boiling point  with a proper quantity of sodic car

sign, of which we publish an engraving. bonate. This would convert the calcic sulphate into 

put forth by Dr. R. Koch and by Dr. Grancher, both 

of whom are men to be trusted. Dr. Koch asserts, as 

we u nderstand him, that he has found a chemical sub

stance which, when given to animals, prevents the de
velopment of tuberculosis in them. Dr. Grancher has 

obtained by cultivation a fluid with which he vaccinates 
animals and thereby prevents also the subsequent de
velopment of tuberculosis.-Med. Record. 

. � . . .. 
DIe&allnrgy In &he Son&bern Sta&e •• 

Mr. De Palacio has conceived a most perfect form, calcic carbonate, sodic su lphate, a soluble salt, being at 

the sphere, which coul d  not have been used prior to the same time formed, while calcic carbonate precipi

the knowledge of iron as a building material, because tates as a soft powder, there being no calcic SUl phate 

only by the modern methods of uniting the various to harden it. The magnesium salts are thrown down 

parts, of  which this material is susceptible, could a as carbonates and a bulky preci pitate, which must soon 

sphere be prod uced with a diameter of nearl y 1 ,000 be remo ved, is thus formed. After this removal only the 

feet, that is, eq ua l  to th� height of the Eiffel tower. sodic chloride and sodic sulphate will remain. both so 

This idea symbolizes the geographical com pletion of soluble that there wi l l  be no fear of any thing deposit

the earth which was real ized by Christopher Columbus' ing unless the evaporation were carried to the very 

discovery of the New World. improbable density of 1 ·2. The importance of the sub-

The following is a description of the magnificent ject may be j udged from the fact that one ton of water 

. design : The colossal sphere is mountert on a base is required per tw enty· four hours per 1 ,000 indicated 

which is 262 feet high, and is crowned at itfl North horse power. 
Pole by the caravel which carried Colu mbus to the Prof. Lewes baving perfected his process as far as 

New World. The monument is brilliant with the was possible on a laboratory scale, Mr. J. H. Biles, the 

colors of the con tinents, oceans and islands of the general manager of the naval construction works at 

terrestrial sphere. Southam pton, placed a crane boiler in the works at 

The spbere will be encircled at the equator by a his disposal in order to try the practical effect of the 

platform 3 280 f!'et, or more than half a mile, long. process upon it, and after steaming continuoulSly for a 

An exterior Hpiral running around the northern month with nothing but prepared sea water, the boiler 

hem isphere wi l l  forlll a track nearly two miles lon g, was, on Septem ber 18, opened in the presence of a re

leading from the eq uator to the North Pole. At night presentative gathering of gentlemen interested in  th� 

the f'phere will be illu minated by the l ines of l ight subject, when the interior of the boiler was found to 

which will form the outlines of the continents and be in perfect order, no trace of incrustation or scale 

il!lands, th us casting over the city torrents of reful - having been formed, the plates merely looking as if  

/rent  brilliancy. The great pyramids of Egypt, the they had received the thinnest possible coating of 

Sphinx, and the Colossus could l ie  i ll the hollow inte- l ime white. 

rior l ike jewels in their case. So m uch for the exterior The feed water for the boiler was drawn from the 

aspect. river Itchell,  a quarter of an hour before high tide each 

Now that the members of the British Iron and Steel 

Institu te are holding high festival in the United States, 

it is interetlting to recall the fact that the American 

Union has become the flrst iron-producing country in 

the world. This proud position was long hel<.l by Great 

Britain;  but the rapid growth of American capital and 

population, the vast extent of the United Stat�s, and 

their abounding stores of natural wealth, have al l told 
in favor of American metallurllical pre-eminence, w h ich 

has no w become an accomplished fact. We have 
omitted to notice one circumstance which has largely 
contributed to the change which has taken place. 
We refer to t.he great progress which metal lurgical 
industry has made in the Southern States dul"ing 
the last ten years, and even during the last five 
years. By · the Southern States we mean Alabama, 
Tennessee, Virginia, West Virginia, Kentucky, Georgia, 
Maryland, Texas, and North Carolina. These nine 
States produced between them 342,537 tOllS of iroll in  
1885. I n  1886 the total was carried to 415, 528 tons ; in 
1887, to 445,226 tons;  in 1888. to 485,852 tons; in  1889, to 
744, 610 tons; and in 1890, to 961,966 tons. Each year closes 
it should be observed, for the purposes of the  com pari
lSon, at June 30. It is this arrangement which enables 
1890 to be brought into the calculation. The progress 
achieved in connection with Southern metal lurgy is 
especially observable in Alabama, which made 463,451 

tons of iron in 1890, as com pared with 364,346 tons i n  
1 889, 169,696 tons in 1888, 146,280 tons i n  1887, and 118, 186 
tons in 1886. 

An interior track runs around the southern hemi- day, and on analysis proved to be practically pure sea 

sphere from the South Pole to the Equator, where it  water, but contained besides much organic matter, 

joins the exterior spiral. The total len gth of the spiral which under ordinary circumstances would have given 

is nearly four miles, over which the sigh tseer can travel an excessively deleterious form of deposit. This water 

on a tramway. having been stored in a large tank, was pumped a ton 

In the base and u nder the majestic central rotunda at a time into what Prof. Lewes terms the " precipita

wi l l  be placed a gigantic statue of the great discoverer tor, " an egg-shaped vessel placad on end. Into this 

surrounded by the navigators and missionaries who water exhaust steam was periodically blown until the 

rendered his ditscovery fruitful. In  the semicircle boiling point  was nearly reached, when a packet of 

around this Olym pus of heroes, inclosing the amphi· " precipitator powder, " already referred to, was added 

theater, will be allegorical statues representing all the to the water through a small manhole in the top of t he 

Spanish nations. vessel. This, at once, threw down all the lime and 
In the remaining spaces ot the compartments in the magnesium salts present in the sea water, in  the form 

base a large Colum bus library will be distributed ; of a white flocculent precipitate. The vessel was then 

aud itorium for the cultivation of the natural sciences clOtled, and steam blown in u ntil a pressure of 10 lb. 

museums of zoology, mineralogy, and botany of was reached, and u nder these conditions the precipi

America, rooms for the Spanish Geographical Society, tated · consti tuents of the sea water rapidly settled, 

a great naval museum in the interior central compart- leaving the liq uid only slightly turbid, and this tur

ment, a meteorological observatory in the h ull of t.he  bidity was got rid of by running the prepared water 

caravel. All this is independent of the promenades, through an asbestos filter into the hot well, from 

ca fes, and restaurants for t h e  pUblic. whence it was pumped into the boi ler. The sea water 

I n  the i nterior the celestial sphere can be exactly re- so treated contained nothing but sodium flai ts, which,  

produced. It  can also be used for magnificent pano- l ike common salt, are very soluble, and wil l not  deposit 

ram as, because the spherical form is the best for ob- u ntil evaporated to a density of 1 ·2, a point never ap

taining i l lu;;ions of perspective. There will be a place proached except by the grossest carelessness, being 

for pu blic entertain men ts. equal to over 7-32 on the salinometer. 

This  astonish ing monument can serve as a peren- The advantages claimed for the use of this prepared 

nial remembrance of the first Spanish-American and water are that, containing no lime salts, all incrusta

Colonial Exposition . tion is avoided, and the expense and wear to the boiler 
Mr. Palacio secures the stabil ity of this immeotse of scaling is done away wlth, whi le  the removal of the 

mass by means of a simple method similar to
' 
that u8ed magnesium salts present in the original sea water pre

for equestrian statue8, so that the 8phere will be able vents the pitting and corrosion of the plates. Zinc pro

to resist w inds of greater force than a cyclone. tectors are rendered unnecessary, and no distilling 

From a business point of view Mr. Palacio makes boiler for water for make-u p  has to be carried. As re-

the following calculation : gards expense, it is claimed to com pare favorably with 

One h undred thousand spectators paying an entrance all other processes, being about  one-fourth th!l.t of dis

fee of $1, will bring $100, 000. This wi l l  replace the tilled water, and less even than the ordinary fresh 
capi tal in 62 days, without counting the profits of the water supplied at many ports. 

cafes, entertainments, etc. The estimated total cost is The density of the prepared water is  less than the 
$6,000,000. density of salt water, and as it is possible to evaporate 

INDISPENS ABLE DATA FOR THE ESTIMATE. it to a greater extent, the loss of beat by blowin g  off is 

Diameter of tbe spbere . . . . . . . .  . . . . . . . . . . . . . . • .  . . .  984 ft. 
very small. The exhaust steam used for heating the 

Elevation of the spbere above tbe ground . .  . • . . .  262 . . sea water is all condensed and passes back with the 
Total beiibt of tbe monument . . . . . . . .  . . . . . • • . . . .  1,312 .. prepared water to the hot well, and, being itself at the 
Surface of tbe spbere . . . . . . . . . . . . . . . . . . . . . .  . • . . . .  33'l.989 sq. yd. boiling point, all waste of heat is avoided, while the Volume . . . . . . . . . . . . . .  . . . . . . . . . . . . . . . . . . . . . . .  18,.92,Ml .. .. salts present in the water prevent any action on the Length of tbe equatorial platform . . . • • • • • • . . . . .  3,280 ft. 
Lengtb of the ascending spiral . . . . . .  . . • . . . . . . . .  19.684 " metal. thus making it better to use thanldisti lled water, 
Total pressure of tbe wind of a hurricane against the high solvent action of which upon metals makes 

tbe monument . . . . . . . . . . . . . . . . . . • • • • . . . . . . .  . 42,390,000 lba. it undesirable in boilers. 
ESTIMATE. The opinion was freely expressed that if the process 

Cost of tbe sphere and its base . . . . . . . . . . . . . . . .. . . . . . . . $5,059,200 gave anything like the results at high pressures that i t  
Cost o f  the macbinery, elevators and otber accessories . 81,240,000 had done Itt moderate ones, it was destined to play an 

The architect, Mr. Palacio, is the designer of the important part in the boiler practice of the future. 
IllOvable bridge at Bilboa, used in connection with the • ' . ,  • 
8ubmarin e  rail way of Orton on the coast of Spain.- The Preven&lon oC Phthl.I •• 
La Itustracion Espanola y Americana. The an nouncement, almost sim ultaneou81y, of two 

• ' . ,  • methods of preventing the development of tubercu losis 
IF a box six feet deep were fil led with sea water and has apparently made very little stir in the medical 

allowed to evaporate under the sun, there wou ld  be world. The medical world, in fact. is getting apathetic 
two inches of salt on the bottom. Takinj:\' the  average on the subject of cures for phthisis. Sti l l  the present 
dppth of the ocean to be three mi les, there would be a clai ms come from the two chief bacteriological labora
l ayer of pure salt 230 ft. thick on the bed of the Atlantic. tories of Germany and France respectively, and are 

So confident are Alabama iron men of tbe future in
dustrial greatness of the State that some of them think 
that it will displace Pennsylvania, which has hitherto 
been regarded as the great American metallurgical 
State par excellence. But the production of i ron in 
Pennsylvania in 1889-90 having been 2, 546, 501 toos, as 
compared with an output of 463,451 tons i ll Alabama.. 
it is clear that Pennsylvania will still take a great deal 
of beating. 

Another important Southern metallurgical State is 
Tennessee, which attained an output of 143, 693 tontl in 
1889-90, as compared with a production of 79, 144 tons 
in 1884-85. The production of Virginia had also in
creased to 166,46 1 tons in 1 889-90 as com pared with 
74.,627 tons in 1884-85. On all sides Sou.thern metal
l u rgy is mak ing p rogress, although only j ust a begin
ning has been made at present in Texas and North 
Caroli na. As a result of the great advance which 
American metallurgy has been making during the 
last fi,""� years, the im portation of foreign iron and 
steel into the United States has very sensibly declin
ed. In the first half of 1887 these im ports alllounted 
to 960,649 to)::'s, in the first half of 1888, to 472,089 tons, 
in the first hai r  of 1889, to 404,591 tons, and in the first 
half of 1890, to 314.969 tons. Great as the consum ptive 
powers of the Americans undoubtedly are, the enor
mous stride8 which have been made in the production 
of native iron have had the effect of squeezing foreign 
iron and steel wore and more on one side since 1 885, 
and there appears a prospect of its finally being got 
rid of altogether, except as regards swall quantities 
of special descriptiolls which enjoy a practical mo
nopoly. 

The basis of the m etallurgical industry of any I .oun
try is the q u antity of pig which it makes ; and in this 
respect the Americans have been making marvelous 
advances every year since 1886. In that year they 
made 2,954,209 tons of pig ; in 1887, 3,415, 210 tons ; i n  
1 888, 3 . 382, 502 tons ; i n  1889, 4,100,995 tOllS ; and in 1890 
-that is, in the t welve months ending June 30, 1890-
5, 109,737 tons. The production has thus almost dou bled 
itself d uring the last five years ; and , notwithstanding 
this extraordinary result, there have been no im port
ant accumulations of stocks. Upon the whole, every
thing appears to show that American metallurgical 
progress rests upon a solid and substan tial foundation. 
It is  one thing for a country to produce so much pig, 
or so much iron, and another thing to dispose of it ; 
but  the Americans appear to have accomplished both 
results; and they may look accordingly with confidence 
to the course of events in the future. Many circum
stances, of course, tell in favor of American metal
lurgy besides those at which we have already glanced. 
In the first place, the cheaper rates of interest now rul-
ing in the United States are calculated to encourage 
enterprise of all kinds, and especial ly  railroad enter
prise ; in the second place, there is not l ikely to be so 
much difficulty in future in regard to supplies of labor; 
and, in the third place, the extension of rail roads in 
the Southern States not only supports the demand for 
railroad iron, but also facilitates the delivery of metal
lurgical prod uctl! of all ki nds to remote and formnly 
inaccel:lsible districts.-London Nngineering. 
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OCTOBER 25, 1&)0.]  
®oneeponllence. 

Work oC Amateur Electrician •• 
To the Editor of the Scientific Ame1'ican : 

Noticing your request, .. electrical amateurs please 
report," I take leave to state that I made a four-cell bat
tery like the one described in the �CIENTIFIC AMERI
CAN, with the exception that I cast my zinc plates 
from ordinary sheet zinc, and made my carbon plates 
by binding together carbon pencils obtained from the 
electric lamps_ I also fastelled all my plates for the 
four cells in  one piece of wood. so that I could lift them 
all out of the tumblers at the same time_ 

I use in connection with the battery an induction coil, 
a small Gramme motor, descri bed in B Experimental 
Science," electric bells and electro-magnets, all of my 
own construction_ I also use it to light a two-can
dle power Edison electric lamp of 4.2 volts, which it 
lights brill iantly_ H_ A_ DAWLEY. 

Chillicothe, 0. , October 6, 1890_ 

To the Editor of the Scientific A merican : 
My experience in making electric motors, according 

to directions in your valuable paper. is as follows : 
I first made simple electric motor with ring armature, 

but could only get on ten coils No. 16. It gave good 
results. I then made one two-thirds size linear. with 
drum armature wound with No. 18, and having two 
layers only on armature. This ran sewiug machine 
very well. 

My last is a vertical single limb machine with cast 
iron field magnets. Core circular, 1% inches diameter, 
2% inches 10llg. Pole pieces, 2� inches broad, bore 
2% inches diamuter. The cores are wound with No. 
18. About 390 turns on each leg, having eight layers, 
in four coils of two layers, as in eight-light dynamo. 
Drum armature wound with 320 turns No. 18, in eight 
sections of four layers. 

Using it as a series lPachine with coils of F. M. , two in 
parallel. equal to four layers No.  15,  and with four cells 
bichromate battery. elements 3 inches by 2 i nches, it 
drives a sewing machine at about 400 revolutions-fast 
enough for household use. 

As a shunt dynamo. driven at the rate of about 4,500 
revolutions, it lights two one·candle four-volt lamps in 
parallel. 

With thanks for the satisfaction and instruction I 
have derived from your paper, I am yours, 

Galveston, Oct. 8, 1890. 
-

J. E. BURK. 
• •  e • •  

How to Cure Felon •• 
To the Editor of the Scientific American : 

I notice in a recent issue a cure for felons. I will 
gi ve you one that I discovered accidentally, when a 
young man. 

I was engage:! in marking iron with white lead 
and turpentine, and having a felon coming on my 
finger, dipped it frequently into the mixture. As the 
i ron was quite warm which I was marking at the time. 
I found the next morning that there was a small yellow 
spot where I felt the felon. I opened this, and had no 
more trouble from it. The next time I felt one coming 
I procured some turpelltine and ' bathed the part af
fected frequently, and held it near a warm surface to 
dry, with the same result as the first. Since then I 
have used it several times, al ways with the same result. 
I ait!o have had others try it, among them some of our 
men who work in the rolling mill, whose hands are 
covered with a very hard skin. and every one of them 
who tried it met with the same results. saving them 
a great deal of time, money and pain. 

I asked an eminent physician why the turpentine 
should produce such a result. His answer was, .. It is a 
counter-irritant." JAMES MALLEN. 

. ' . ,  . 

Simple Methods oC Copying Letter •• 
To the Editor of the Scientific American : 

In a recent issue of your valuable paper, you answer 
a question (No. 2459) concerning a cheap method of 
letter copying. Let me describe the method I have 
used for some years. 

I went to a printing office and had tissue paper put 
in a pad with stitched ends at a cost of 25 cents a hun
dred pages, 9% by 1 1 %. Tht' cover is sim ply of thick 
paper, the bottom of cardboard. 

To copy, I use ordinary copying ink-Carter's, Staf
ford's, or Arnold's-a cotton or woolen cloth, or a blot
ting paper dam pened. . .  Pack " same as for a press
and roll with common pastry rol ler. 

Detached sheets of copy may be taken by " packing " 
on a cardboard and passing through a common clothes 
wringer. The cardboard is for strength, to avoid tear
ing the tissue. This method is as good as any press 
made. if carefully handled. 

Another method is to arrange the original , th'sue, 
wet cloth, and wrap all around a walking stick or piece 
of curtain rol ler. then rol l  with hands. or putting the 
packed rol l  on a table, roll it back and forth a few 
times beneath a board pressed lipon it. 

J. A. LONG, Pastor M. E. Ohurch. 
Castle Rock, Col. 

j'titutifit �tuerjtau. 
Annual Report of the Comml •• loner oC Pratent •• 

The annual report of the Commi&sioner of Patents, 
C. E. Mitchell. to the Secretary of the Interior for the 
fiscal year 1b89-1890 is a plain. concise, and practi
cal document. We make the following abstract : 

The total number of applications received, including 
designs, reissues, etc. , was 46,140 ; the num ber of pa
tents granted was 27,493 ; the total receipts were 
$1,347,203.21 ; the total expenditures were $1,081 ,173.56, 
leaving a surplus of $266,029. 65 to be turned into the 
Treasury of the United States to the credit of the 
patent fund, and making a total balance in the Trea
sury on account of the patent fund of $3, 790,556.28. 

The commissioner says : 
.. It is not without some satisfaction that I direct at

tention to the fact that despite the great increase in  
the number of  applications, the number on hand in 
condition for action at  the end of  the last fiscal year 
was less than at the corresponding period in either of 
the four previous years. This result is due not to any 
increase in the number of employes or to any addition
al facilities whatever, but is to be ascribed to the un
fiagging industry and well directed skill of the entire 
force under my control. 

..  The present force of the �atent Office is inadequate. 
I have no reason to believe that the great increase in 
the amount of work done during the past year has been 
accompauied by any deterioration in its quality. On 
the contrary, I believe that such is not the fact. At 
the same time it must be ad mitted that the pace kept 
up in the Patent Office now, as during all recent years, 
is inconsistent with that high degree of care in cond uct
ing examinations which the patent system calls for. 
The government undertakes on behalf of the inventor 
not only to give him a patent if his improvement is 
new and useful, but to conduct a painstaking examina
tion in order to ascertain what the fact is in that 
regard. The fees paid by the inventors for that pur
pose are ample, as is abundantly proved by the sur
plus over an. l  above all expenses which, increasing 
yearly, is paid i nto the Treasury by this office under 
the present system. 'fhere can be no excuse. except
ing inadequacy of force, for failure to make the ex
aminations thorough and exhaustive, and inadequacy 
of force, though it may excuse the Patent Office, is no 
excuse for the government. The search for anticipat
ing devices and processes should continue until a moral 
certainty. " 

In the opinion of the commissioner, an increase in 
the examining force of the office is imperatively 
demanded. He justly says :  

. .  A patent should evidence such painstaking care i n  
examination that upon its face i t  should warrant a pre
liminary injullction, and there can be little doubt that 
the permanence of the American ' examination system ' 
depends upon so conducting the examinations into the 
novelty of alleged inventions as to make the seal of 
t.he Patent Office create a powerful if not a conclusive 
presumption that the patent is val id. I am aware 
that after the most exhaustive examination there still 
will remain a margin of possibility that the result of 
the examination is not to be relied upon. No examiner 
can possibly be aware of all that has been done which 
has not found a place in patents or in print�d publica
tions ; but in this age of printing and publicity there 
is no reason why an examination sufficiently painstak
ing and exhaustive should not afford a practical 
guarantee that the patented thing was original with 
the patentee. Because, then, of the large increase in 
the number of applications for patents, and because of 
the necessity of more deliberate and exhau.stive ex
amination, and because of the fact that American in
ventors are already paying the necessary expenses, I 
recommend a substantial increase in the examining 
corps of the Patent Office. " 

The commissioner presents most cogent reasons why 
the salaries of examiners should be increased : 

" The salary of the princi pal examiners is $2,500. 
This salary was fixed by Congress in 1848. But a 
salary which was just in 1848 is not just in 1890. Aside 
from the fact that all salaries have been increased, on 
ac('.ount of the increased cost of living, the present ex
aminers of the Patent Office do far more and better 
work than was done by their predecessors forty years 
ago. O wing to the wonderful progress in every art. 
they are required to be much more learned. They are 
now experts of the highest ordflr ; they have legal 
ability and executivt' capacity. And what is true of 
the principal examiners is true in a proportionate 
degree of the assistant examiners, whose salaries ought 
also to be augmented. The Patent Office cannot ex
pect to maintain an examining corps of the highest 
order of ability u nless the salaries are made commen
surate with services rendered. and no one who has ever 
considered the subject has ever maintained that salaries 
established forty years ago are now just or reasonable." 

An important change in regard to the status and 
functions of the board of examiners-in ·chief is recom
mended. At present the examiners-in-chief have juris
diction over appeals from the decisions of the primary 
examiners and the examiner of in terferences. From all 
decisions of the examiners-in-chief further appe�1 l ies 
to the commissioner. 

.. I am satisfied," says the commissioner, . . that this 
latter appeal should be done away with. The term of 
office . of the examiners-in-chief is permanent, and the 
highest appellate tribunal of the office should, like 
other j udicial bodies. possess a permanent tenure. 
Another reason is found in the fact that with the 
growth of the business in the Patent Office it has be
come impossible for the com missioner to discharge 
properly his appellate judicial powers as now devolved 
u]lon him by law. 

.. The number of written decisions rt'ndered by the 
commissioner and assistant commissioner in appellate 
proceedings during the last fiscal year was eight hun
dred and twenty-five. About two h undred were ren
dered in cases that came up on appeal from the ex
aminers·in-chief. Some of these cases presented im
portant questions involving the patentability of inven
tions, and others involved the determination between 
rival claimants of the question which was the original 
first inventor. I am satisfied that no appeals should 
come to the commissioner from the examinertl-in-chief, 
and that his judicial j urisdiction over that body should 
go no farther than to grant new trials and rehearings 
in proper cases, according to the principles regUlating 
such proceedings. Such a change in the organization 
of the Patent Office would relieve the commissioner of 
a portion of that burden which is now too great to be 
properly discharged. It would save litigants the ex
pense, annoyance, and the delay of two appeals, where 
one should be sufficient, and it would secure that uni
formity in decisions which the original act creating 
the board contemplated. The members of the board 
should receive the same compensation as the judges of 
the United States district courts, and be required to 
possess the same qualifications for the discharge of 
judicial duty. I think, too, they should be five in 
uumber. " 

The Renell' of Newspaper Tralnln.r. 

I believe I have done everything which an editor or 
publisher ever has to do, from directing wrappers up 
to  writing the biography of a president within an hour 
after his death. This means, if the training be con
tinued through many years of life, and if one be under 
a good chief, that one gains, of necessity. the ready 
UEle, at least, of his own language. We newspaper 
men may write English very ill, but we write it easily 
and quickly. So that to U8, who have been in thiil 
business, there is somethin� amazing to hear a cler�y
man say that he occupied a week in composing a ser
mon. which was, at the outside, thirty-five hundred 
words in length. One can understand absolute ina
bility to do it at all ; but no newspaper man u nder
stands how a man, who can do it, can spend thirty-six 
hours in doing it. If you have to send .. copy " 
upstairs, hour after hour, with the boy taking slips 
from you, one by one, as they are written, an,d you 
know that you are never to see what you write until 
you read it the next day in the paper, your copy will 
be punctuated careful ly, written carefully, and will be 
easily read. That is one thing. Another thing goes 
with it. You will form the habit of determining what 
you mean to say before you say it. how far you want 
to go. and where you want to fltOp. And this will 
bring you to a valuable habit of life-to stand by what 
has been decided. Napoleon gave the same advice 
when he said, .. If you set out to take Vienna, take 
Vienna." For these reasons, I am apt to recommend 
young men to write for the press early in life, being 
well aware that the hahit of doing this bas heen of use 
to me.-Ed.ward Everett Hale, in the New York Forum. 

. ' . . . 

A Polot oC Par,nenhlp Law. 

In the Supreme Court, Brooklyn, Judge Cullen has 
rendered a decision that will interest business men 
everywhere. 

Enoch Rutzler and George W. Blake had been for 
five years partners in the steam heating business on 
Center street in this city. The copartnership was re
cently dist!olved, and Blake started in the same business 
in Wooster street. He then moved to enjoin Rutzler 
from continuing the business at the old stand or any
where else in New York in connection with the firm 
name. Judge Cullen lays down the law as follows :. 

. . The authorities are plain that in the dissolution of 
a partnership or the sale of a business with its good 
will, in the absence of any covenant to the contrary. 
either partner or vender may prosecute the same busi
ness at any location, even next door to the premises 
occupied by the firm. In such cases the good will 
amounts to nothing more than the probability of the 
customers resorting to trade at the old stand. Defend
ant Rutzler, therefore, has the right to carry on his 
business at the premises he has hired for that pur
pose. " 

The court goes on to explain that Rutzler Illay not 
describe himself as the successor of the late firm, nor 
put out any sign or publish any advertisement calcu
lated to mislead the public to bel ieve that he is the suc
cessor or is continuing the business of the old concern. 
He may, howevpr. describe himself as " lately a part· 
ner in the firm," or as being " formerl y with it." 
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A DW CLUTCH. 

The engraving shows a new clutch which has been 
recently patented by Mr. David Mackie, of 4062 Lan
caster Avenue, West Philadelphia, Pa., in which all 
tbe ad vantages of a friction clutch and a l>ositive 
clutch are combined. Fig. 1 is a perspective view of 
the clutch, Fig. 2 is a longitudinal section, and Fig. 3 
is an end view of one-half of the clutch. 

Upon the ends of the shaft sections to be connected 
by the clutch are mounted flanged collars, one of 
which is provided with a conical recess, while in the 
other IS formed a cylindrical recess in which is placed 
a cone'provided with arms projecting into mortises 
in the flanged collar. The cone is arranged to be 
moved forward into the conical recess of the oppo
site portion of the coupling by a pair of levers 
connected with a sliding circumferentially grooved 
sleeve, which is engaged by a forked lever provid
ed with inwardly-projecting studs. The flanged 
collar having the conical recess is capable of slid
ing upon i ts shaft, but is prevented from turning 
thereon by slots and feathers. Tbe flanged collar 
in which are pivoted tbe levers is furnished at its 
periphery, at diametrically opposite sides, with 
sockets for receiving sliding rods, which are pro
vided with heads reaching inwardly over the 
movable flanged collar. Levers pivoted in ears 
projecting from the fixed flanged collar extend 
into mortises in these sliding rods, and are con
nected by links with the sliding sleeve by which 
the clutch is operated. The flanged collars on 
their adjacent faces are provided with lugs which 
are capable of engaging each other when the collars 
are drawn together. 

The operation of this improved clutch is as follows : 
When the clutch lever is woved in a right-handed 
direction, the cone is pushed forward into the conical 
cavity by the action of the levers. By this means the 
driven sbaft is wade to gradually acquire the same 
mot.ion as the driver. As soon as this is accomplished, 
tbe clutch lever is quickly moved in the opposite 
direction, thus withdrawing the cone from the conical 
cavity, and at the sawe instant carrying forward the 
movable flanged collar through the medium of the 
sliding rods. so as to bring the lugs into engagement 
with each other, thus securing a positive connection 
of the two shafts. When the shafts are to be detach
ed, this operation is reversed. 

It will thus be seen that in this device ail of the 
advantages of the friction clutch and the positive 
clutch are secured. 

• I . ,  • 
DW ELECTRIC CONDUIT. 

The engraving shows in perspective and detail a new 
electric conduit patented by Mr. C. Edward Loth, of 
88 Congress St., Troy, N. Y. This conduit is specially 
designed for facilitating the laying and adjusting of 
the wires, and for cheapening the construction of 
the lines, by doing away with the necessity of insu
lation except at or near the points 
of support. This system also pro
vides means for gathering and re
moving water which may accumu
late. At suitable intervals along 
the conduit are arranged manholes 
like that shown in the engraving, 
in which are placed supports for 
l't'ICei ving the conductors. These 
supports are placed in a frame held 
in a vertical position in the man
hole. They are capable of being 
moved in the frame to permit of in
troducing or arranging the wires. 
The wires are drawn through the 
conduit by means of the cable 
shown in the larger view, which 
carries a clamp for receiving the end 
of the wire. As the cable reaches 
the roller on the top of the frame 
in the manhole, the clamp is de
tached from the cable, the wire is 
passed through the frame, when the 
clamp is again attached to the cable 
upon the opposite side of the frawe, 
a.nd the wire is drawn forward as 
before until the next manhole is 
reacbed, when the operation is 
repeated. 

It is desirable to maintain a cer
tain tension on the wires during 
the operation of introducing them 
into the conduit. and for this purpose a right-angled 
lever is provided, having on its vertical arm a clamp for 
receiving the wire, and on its horizontal arm a weight 
for giving the wire the requisite tension. The wire is 
provided with an insulating covering for a short dis
tance on opposite sides of the supporting frame in the 
manhole, and is furnished with a sleeve which rests in 
the support and serves to retain the wire in its position 
and under proper tension. The sections of the con
dult. incline t.oward the manhole; and each manhole is 
provided with a pipe leading to the suction pipe of the 
pomp, Mveral of the manholeiJ beiog connected with a. 
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single pump. It will be noticed that the pits for re
ceiving the water at the ends of the sections are 
enlarged laterally to give them increased capacity. 
These pits are furnished with benches or platforms, 
upon which the linemen may stand while adjusting 
the wires. 

Fig. 1 shows the inclination of the conduit, section 
of the water pit. and the float valve for closing the 
suction of the drainage pipe as the water is removed, 
so that the pump lJlay act upon the water in the other 
pits. Fig. 2 is a sectional view of the fastening device 
for holding the wire in the support. Fig. S is a side 
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elevation of the frame and the .wire sur ports ; and 
Fig. 4 shows a support provided with a roller, over 
which the wire is drawn while it is being introd uced 
into the conduit. 

This improved conduit has the advantage of afford
ing free access to the wires. and it may be constructed 
at a minimum expense, as the wires for the greater 
portion of their length may remai n uninsulated. 

• • • • • 
Gem Mlnlnc In Slam. 

Of late a good deal has been heard of concessions for 
gold and gem mining in Siam. The British Consul
General at Bangkok, in his last report, devotes some 
space to both subjects. As to gems, he says that the 
region in which rubies and sapphires have for the past 
ten years been found lies on the western side of the 
Cambodian peninsula, about 240 miles southeast of 
Bangkok, and covers approximately an area of 100 
square miles. The center of this district is Chantabun, 
a seaport with a good harbor, connected with Bangkok 
by a line of three small steamers running at regular 
intervals. Within three hours, to the northwest, is 
Ban KachlJ., where rubies of a very inferior kind are 
still sought by the local inhabitants, both Siamese and 
Chinese. Tongsoos, or natives of Pegu, and Burmese 
do not work here. Then, again, 12 hours from Chan
tabun, lying east by south on the western side of a 
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of these localities-Krung, Krat, and Phailiu-have 
been, or shortly will be, conceded on m ining leases, the 
last to an Italian and the two former to a Chinese British 
subject and an Englishman respectively. The method 
of obtaining the precious stones is identical at all the 
diggings in this region. The digger, on entering t.he 
district, pays 5s. 6d. to the headman, a Burmese Brit
ish subject responsible to the local governors. Beyond 
this no further fee is exacted. The Siamese claim no 
right of pre-emption over gems found, or of purchase 
at market value of all stones above a certain weight; 
as was the case in Burma. The Tongsoo digger's first 

object is to discover a layer of soft, yellowish 
sand, in which both rubies and sapphires are de
posited. This stratuw lies at depths varying from 
a few inches to 20 ft. on a bed of subsoil. in which 
no precious stones are found. A pit is dug, and 
the soil removed is taken to a neighboring canal 
or stream, where it is mixed with water and passed 
through an ordinary hand sieve. In his search for 
this peculiar alluvial deposit, which is generally 
free from any admixture of clayey earth, the dig
ger has often to penetrate into the j ungle that 
grows thick around. and combine the work of 
clearing with the occupation of gem digger. The 
Tongsoos do not appear to form themselves into 
companies for mutual assistance or division of 
profits. They work principally in twos or threes, 
and if chance lead them to discover a gem of any 
value, they either undertake a sea journey to 
Rangoon or Calcutta for the purpose of obtaining 
a good price for it themselves, or consign it to an 

agent, while they themselves continue to search for 
more. No sapphire has yet been extracted of higher 
value than about £280, nor ruby of higher price 
than £960. A process of migration is continually 
going on among the TongsOos of the different mines, 
the workers passing frow one to the other, according 
to the reputation of a particular mine at certain peri
ods. No artificial or mechanical processes for washing 
the soil have as yet been introduced. Rubies and sap
phires are found at all the diggings, often deposited 
side by side in the same layer or stratum of sand. The 
ruby of " pigeon blood " color is rarely, if ever, met 
with. The color of the Siam ruby is usually light red 
or a dull hue. The sapphire is of a dark, dull blue, 
without any of the silken gloss which is the distinctive 
mark of the Burma and Ceylon stone. Stones resem · 
bling garnets rather than rubies are found in t.he dried 
beds of watercourses at Raheng, 200 miles north of 
Bangkok ; and there is every reason to believe that 
rubies also, equal, if not superior, to those discovered 
in the southeast, exist throughout the Raheng distrIct. 
Those hitherto obtained are the result merely of sur
face scratchings by Tongsoo seekers. 

. � . . .  
Cremation at Milan. 

Two systems of cremation are followed at Milan, by 
one of which the body is burned in a furnace sur· 

rounded by wood and charcoal, 
while by the ot.her the combustion 
is brought about through a number 
of jets of gas which cast their heat 
upon the furnace from all sides. 
When wood and charcoal are em
ployed, about six hundred pounds 
of wood and one of charcoal are 
found necessary, and the process 
lasts two hours. When gas is used, 
all that is consumable in the body 
is burned up in less than fifty 
minutes. The bod y may, in ordi
nary cases, be introduced into the 
furnace with or without the coffin. 
But if death has been caused by 
some infectious disease, the coffin 
and body must be burned together. 
The weight of tbe remains after 
cremation, in the form of bones and 
dust, is about four pounds. They 
are in color pure white, tinged here 
and there with a delicate pink ; 
and it is a rule never to touch them 
with the hand. The bones and 
vestiges of bones (which are for the 
most part burned into powder) are 
talten up with silver tongs, while 
the ashes are removed from the 
furnlLce with a sil ver shovel, to be 

LOTH'S UNDuaROUND ELECTRIC CONDUIT. placed on a silver dish and then de-
posited in an urn for retention in 

range of hills, are the mines of Muang Krung, with a the cinerarium. Here the ashes are preserved in sepa
mining population of about 100 in al l, mostly Tong- rate compartments, each with a suitable inscription 
soos, with a few native Siamese and Chinese. Two beneath it. The cost of cremation is $5 to a member 
days from ChantabuD, in a southerly direction, is the of the Society for Extending Cremation ·in Italy, or $10 
district of Krat, with mines from which rubies are in the case of non-members.-Med. Reco1·d. 
extracted, and but few sapphires. The Tongsoo work- I • • • 
ers here number about 8,000. On the eastern side of I MEDICAL students in London are compelled to go 
the hill range, midway between Chantabun and Bat- through a course of four years' study, hospital at
tambong, are the Phallin mines, the most extensive ten dance and lectures before being qualified to ap
and the most frequented of all. Here there are between pear for the final examination. By an order of the 
4,000 and 5,000 gem seekers. Rubies and sapphires are General Medical Council of England the term of pre
bot,h found, the la.tter being more abundant. All three paration has been extended to flve years. 
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EXPERIIlENTAL PLANT OF THE POBTELECTBIC 
SYBTEII. 

It is now something more than a year since the ex
hibition of the model of the portelectric system in the 
Old South Church in Boston. The subsequent de
scription of this promising invention in the daily 
newspapers and technical journals attracted the notice 
of people in all parts of the world. It was at once 
recognized that, could the model be duplicated on a 
large scale, and be made to work with the same degree 
of success, its commercial utility and importance in 
the rapid transportation of mail and express packages 
woul<\ be very great 

Since the invention WII.8 first exhibited to the public, 
its projectors have been busily engaged in the con
struction of an experimental track upon which the 
"portelectric" car could be tested under conditions 
similar to tbo!!e which would be met in actual practice, 
and fully as severe 11.8 those which would be encounter
ed in commercial operation. 

This experimental plant, which is located near the 
Howard street station on the New York and New 
Ellgland Railroad, in the suburbs of Boston, has been 
completed ·and in experimental operation for some 
time, but its construction and operation have been 
open to the inspection of the public only since the 
11th of this month. Notwithstanding the difficulties, 
mostly of a mechanical nature, which necessarily had 
to be met and overcome in pioneer work of this kind, 
the experimental work hll.8 proved so successful that 
the performance of the system re-enforces the opinions 
formerly held by its projectors concerning its future 
commercial importance. 

The system is intended for the transportation, not 
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hll.8 been directed toward the reduction, 11.8 far as pos
sible. of the copper wire required in the coils of the 
track solenoids. 

The experimental line is nearly 3,000 feet long, built 
in the form of an oval or somewhat of a pear shape, 
including two curves of different radii, some straight 
and level sections, and grades, both on a straight track 
and on curves. One grade is 8 per cent and another 
11 per cent. Posts 10 inches square are set solidly in 
the earth to a sufficient depth to be undisturbed by 
frost. and are packed about with sand. These posts 
project above the surface to a height of about four or 
five feet. and to their sides. at the top, are strongly 
bolted planks, three by ten inches, set on edge and 
carefully fitted, so that the top of the planks is fiush 
with the top of the posts. Posts are set at intervals of 
six feet. This low structure was so built simply for 
convenience of access in conducting experimental in
vestigation. 

A very neatly designed and well constructed power 
house stands directly over the track, 11.8 is shown in the 
illustration on this page. Its architectural feature", 

tend through these coils, on� at the top and the other 
at the bottom. The lower track is in connection with 
one terminal of the dynamo, and the other terminal is 
connected with a lead wire parallel with the lower 
track. To this wire are attached branches connecting 
it to the various sections of the upper track, these 
sections being about six feet long. The passage of ihe 
car completes the circuit between the upper and lower 
rails through the solenoid in a.dvance of the car, and 
the car is thus pulled into the coil until it is midway 
through the coil. when the current is cut out and 
transferred to the next coil in advance. 

The car is an iron cylinder 10 inches in diameter, and, 
with its conical ends, is 12 feet long, and weighs 31i0 
pounds. It rUDl� on two wheels, and also has guide 
wheels to run on the track above the ear. Doors upon 
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of passengers, but of mail and express matter only. at 
rates of speed approximating two miles per minute, 
the steel car being drawn along its confined path at 
this high rate by the pull of numerous solenoids 
through which the track is laid, each coil exerting 
its power for a short time only 11.8 the car approach
es it. 

In general principles the experimental track here 
described and illustrated does not differ from the 
model exhibited in the Old South Church last year. 
In the mechanical details, however, such changes have 
been made 11.8 ha�e been found by actual experhnerits 
to be necessary to adapt the system to the require
ments of commercial service. 

The method of closinj:t and opening the circuit 
through t.he track solenoids at the proper time hll.8 
been changed. The mounting of the car upon its 
wheels, the construction of the track and some other 
mechanical details have been greatly improved. Prof. 
A. E. Delbear, the electrician of the company, and 
Mr . .John T. Williams have given the matter· almost 
daily attention for several months, and especialea.re 

are the design of Mr. J. Philipp Rinn. a Boston archi
tect. The track pll.8ses directly through its center at a 
distance of about two feet from the floor. The build
inj:t is surmounted by a lookout tower, from which the 
car may be watched 11.8 it speeds around its half mile 
course. 

The power equipment of the station consists of a 
Sturtevant 20 h. p. engine and an Edco dynamo to 
furnish current for the propulsion of the car. This 
dynamo is wound for a pressure of 1,000 volts. A hori
zontal tubular boiler supplies steam for the engine and 
for the heating of the building 11.8 well. A small sup
ply and work room is conveniently arranged in one 
corner of the building. The station is lighted by 
Bernstein series incandescent lamps, and the track is 
lighted when necessary with seven arc lights. 

Upon the heavy framework of wood of which the 
track structure is composed are placed the solenoids, a 
series of coils extending along the entire track at in
tervals of six feet. These coils have an internal diame
ter of eleven in�hes. and are each made of about 20 
pOllDds of No. 14 wire. The two rails of the track ex-

its side allow of the necessary mattolr constituting the 
load of the car to be placed upon its inside and secure
ly locked in place. 

The greatest difficulty experienced in the operation 
of this track and car WIl.8 in the adaptation of the car 
to the compound curve, made up of a grade and a curve 
of short radius. It was found necessary to make the 
ear itself rotate to accommodate itself to the curve and 
grade, thus introducing a great frictional resistance. 
In spite of this. however, the car has been drawn about 
the oval track in about one aud a half minutes, and its 
speed has reached about 45 feet per second. The grl'at
est acceleration observed was about 3� feet per second, 
which, if maintained for a minute, would give a speed 
of about two miles per minute. The !!hape and diffi
culties of the present track, however, prevent the ac
quiring of such a speed. 

In forming an opinion of what has been already ac
complished by the plant described above. it should oe 

borne in mind that the whole project was so new that 
every step haS had to be taken without the assistance 
of any precedent, or of the experience of others in simi-
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lar work. Its growth, however, has been very satis
factory, and Professor Dolbear asserts that there is 
every reason for thinking that in a short time the car 
will be capable of running a way from the swiftest ex
press train.-Eltctrical World. 

• ' I a  • 
PHOTOGRAPHIC NOTES. 

How to Utilize Light-struck Plates.-It often hap
pens that through carelessnesl! or accident sensitive dry 
plates become light-struck. Instead of being thrown 
away as useless, the plates may be doctored so that 
the y can be used in the camera, though their rapidity 
may be somewhat decreased. 

The Br. Jour. of Photo. advises that the damageil 
plates be i mmersed for five minutes in the following so
lution : 

Bichromate of potasb. . .  . . . .  . . .  . . . . . . . . . . . . .  1 ounce. 
Hydrobromic acid (sp. gr. 1,400) . . . . . . . . . . . 2 fluid dracb.ms. 

Water . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 10 ounces. 

If hydrobromic acid is not obtainable, hydrochloric 
acid or a soluble bromide may be used, to which a few 
drops of sulphuric acid should be added. After im
mersion the plates should be carefully washed and 
reared up to dry. Their sensitiveness will be increased 
by i mmersing in a plain alkaline solution for two or 
three minutes. 

Subterranean Photography. -A Mr. Langlois has con
structed an apparatus for photographing underground 
where the only means of access to the locality is a nar
row shaft. The camera is very small, holds a 2 inch 
square sensitive plate, and has a lens of very short 
focus. 

The whole is placed in metal case or tube, open on 
one side, and can be lowered' by means of a cord or 
small chain attached to the tube. '.rhe camera is pivot
ed within the tube, at its upper end, so that it can be 
kept at an angle by means of another cord or small 
chain fastened to its lower end. Above and below the 
camera are arranged rows ot small incandescent electric 
lam ps. 

When the apparatus is lowered, and the eamera 
made to incline outward from the case, the current is 
turned on and the plate exposed. The photographs 
thus obtained are said to be excellent.-Mechanical 
World and Photo .  News. 

Method of Holding Separate Celluloid Films in the 
Da1'k Slide. -Says Ethel C. May on this subject, in a 
communication to the Br. Jour. of Photo. : . .  We are 
generally instructed to lay the films in the holder like 
a glass plate, and to back them with a piece of card
board. But the film and backiug often sli p  back and 
get out of register. 

" The plan I have adopted is to take some dark cho
colate"colored mounts, and with heavy scissors trim 
them down 1-64 of an inch smaller than the rab
bet of the dark slide. Take some strips of gummed 
paper, the same as that on the margin of postage stamp 
sbeets, and fasten one over each corner of the card, 
gluing it firmly to the back by the glue which the 
!Strip possesses, taking care not to moisten the corner 
itself. When dry, sl ip the celluloid films under these 
corners, and they will be found to lie beautifully flat, 
and can be laid 'in th/l slide just like a plate. O ver 
them I lay a piece of pretty st.out mill board or East
man's film carrier board, and close the slide, being care
ful that the pressure of the spring of the partition is 
only just sufficient to keep the films up to the rabbet. 
Instead of the spring board a tuft of cotton can be 
used, large enough to act as a spring in keeping the 
films pressed outward. "  

The extreme thinness of the paper at  the corners 
prevents any possi bility of the film being out of regis
ter, a point which is l ikel y to occur if metal corners 
are used. The foregoing description applies to the 
book slide, which opens like a book. For plates which 
slide in the holder it may ans wer equally as well. 

Process of Toning Dry Plate Lantern Slides.-Mr. 
W. P. Christian, of the Liverpool Amateur Photo
graphic Association, as reported in the Br. Jour. of 
Photo. ,  suggests the following modification of Mr. G. 
F. Blackmore's formula : 

After the slide has been developed, wal!!h under the 
tap, and before fixing bleach it in a bichloride mercury 
bath-

Bicb.lorlde mercury. ' "  . . . . .  . .  . . .  . .  . . . .  • •  • •  . . . . .  . . . .  . .  1 ounce. 
Water . . . . . . .  . . . . . . . . . . . . . . . . . . . . . . . . . . .  . . . . . . . . . . .  20 ounce •. 

Then wash well and immerse in the following bath : 
No. 1.  

Water . . . . . . . . . . . .  . . . .  . . . . . . . .  . . . .  . . . . . . . .  . . .  . .  . . . . . .  14 ounces. 
Hyposnlpb.ite of soda batb. (1 ounce to 6 ounces of 

water) . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  3 minims. 
Sulpb.ocyanlde of ammomll. . . . .  • . . . . . . . . . . . . • • • . . . .  40 grains. 

NO. 2. 
Cb.loride of gold . . .  . . . . . . . . . . .  . . . . . . . . . . . . . . . . . . . . . .  5 grain •• 
Water. . . .  . . . .  . . . . .  . . . . . .  . . . . . .  • . . . . . . . . . . . . . . . . . 2l1i ounce •. 

The bath is made by adding half an ounce of No. 2 
to two ounces of No. I, and should be kept mixed a few 
days, as it works better. The tones produced vary 
from yellowish brown to golden brown and deeper 
brown, palilsing afterward to purple and steady blue 
black. 

The timE' of toning may be accelerated by adding 
more of the gold solution. More hypo gave a yellow
ish brown tint or more sulphocyanide a blackish 
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brown. He preferred a bath rich in gold, which gives 
a peculiarly warm, luminous character to the slide. 
Other range of tones could be effected by dipping the 
plate in the gold solution (one grain to one ounce) alone 
just after bleaching, before putting it into the toning 
solution. If chloride plates are used, the bleaching is 
not necessary. Any yellowish stain in the slide after 
toning is removed by immersing in a weak bath of 
hydrochloric acid and water. 

The principle of this toning process is to first convert 
the reduced bromide image into a chloride, by means 
of bichloride of mercury, then to tone and fix it at one 
operation in the sulphocyanide and hypo gold bath. 
Care should be taken not to develop the slide too far, 
otherwise it may be too dense. 

.An Eikonogen Developer, said to be very simple, and 
to work good for lantern slide plates, is advised by T. 
A. Sinclair, of the same association : 

No. 1. 
Eikonogeli. . . • • • • • . • • . . . . .  • •  • • • • • • . • • • • • •  • • • . • • •  • • • •  l1i ounce. 

sulpb.ite soda . • • . . • . . . • . . . • • . • . • . . .  . • • • . • • • • •  • • • •  . • • •  2 ounce •• 
Water . . . .  . . . . . . .  • . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  20 ounces. 

No. 2. 

Washing soda. . . .  . . . . . . . . . . . . . . . . . . . . . .  . . . . . . . . . . . . . 2 ounces. 

Carbonate of potash . . . . . . . . . . . . . . . . . . . . . . . . . . . .  . 2 ounces. 

Water . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  20 ounces. 

Take one ounce of No. 1, half an ounce of No. 2, and 
add half an ounce of water. This will develop eight 
or ten plates in succession. 

New Use of Eikonogen in Re'versing the Photo

graphic lmage.-That eikonogeu is adapted to pro
d uce a positive image as well as a negative, on plates 
exposed direetly in the camera, is one of the l atest dis
coveries of its probable many uses. It was discovered 
accidentally. 
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which ona operation (either the taking of a negative or 
of an intermediate positive) is saved." We extract the 
foregoiug from the Br. Jour. of Photo. 

We have been unable to lind the thio-sinamine in 
stock at some of the largest dealers in rare chemicals 
in this country, but were informed that it could be ob
tained from Germany at a cost of one dollar per half
ounce. We have not yet tried it, but believe Col . 
Waterhouse's deductions to be reliable. 

When the process is fully worked out, it may be pos
sible to make successive exposures of one landt!cape on 
a roll of bromide paper which may be developed out as 
positives, and thus avoid the interposed negati"e. It 
seems remarkable that such an important discovery 
should be made witHin a year of the introduction of 
the eikonogen developer . 

. . .  , .  

A.I&ernatlng ver.u. C o ntl n u o R II  Cu rrent. In Rela
tion to the Human Body. 

BY H. NEWMAN L .... WRENCE, M.I.E.E., AND ARTHUR HARRIES, X.D. 
This was a paper lately read before the British Asso

ciation. The authors say their experiments were 
made : 

1. By using currents directly from lighting circuits, 
both alternating and continuous. 

2. By using currents directly from a dynamo whose 
rate of alternation could be accurately ascertained. 

3. By using currents of high E. M. F. 
4. By using an instrument for the measurement of 

alternating currents whose accuracy has been tested 
and proved to give correct readings' by an eminent 
practical electrician. 

Another practical point to which special attention 
has been given in this paper is that the experiments 
have been made chiefly with the skin in a state of 
nature. sl? that the condi tions of experiment as nearly 
as possible resemble those which might be expected to 
exist under accidental circumstances-that is  to say, 
under ci rcu mstances when contact with cond uctors 
was unexpected, and, therefore, unprovided for. 

We omit the details  of the various experiments. At 
the end of the paper the authors say : 

We refer to the recent published reports of the ex
periments of Colonel Waterhouse, of Calcutta, India. 
who, in trying to find some good preservative for the 
eikonogen solution, accidentally noticed that a certai n 
chemical added to the solution developed a plate i n to 
a positive instead of a negative. The chemical is call
ed thio-sinamine, or ally l-thlO-carbamide, the formula 
of which is- We will now briefly summarize our conclusions, and 

in doing so desire to d raw attention to the fact that 
they are based upon certain conditions, and while we 

He says of it : It is prepared by treating allyl-thio- believe them to be sufficiently accurate and reliable 
carbamide, or the essential oil of black mustard, with under these conditions, we in no sense claim them as 
ammonia ; is more soluble in cold water than the true under all conditions. 
ph,myl·thio-carbamide, and is also soluble in alcohol. Conclusions. 
A nearly saturated solutio n can be made by adding A. When the human body, with its skin in its normal 
fOUl' parts of the strongest liquor ammonia to one part unmoistened condition, comes into contact for an ap
of the ordinary essential oil of mustard obtained from preciable time with bare metal conductors of a dynamo
the druggist. As SOOD as the ammonia has taken up generated continuous current passiug at abou t 100 
as much of the oil as it will, the solution may be de- volts, in such a way that the curreut passes from hand 
canted off and the ammonia allowed to evaporate. to hand, and the total contact area is about 90 square 

Of the solution thus prepared, about one part in 100 centillJeters : 
of the mixed eikonogen developer, as above, is suffi- (1) A current of about 0 '016 ampere will pass through 
cient to produce reversal on development. A little it. 
bromide may be added, and a slight trace of ammonia (2) This current can be borne without discomfort for 
seems beneficial. It is advisable to evaporate the solu- 15 to 30 seconds. 
tion as prepared above, and obtain the thio-sinamine (3) After about 30 seconds unpleasant burning sensa
in a crystalline and odorle8s form, in which it may be tion8 become marked and q nickly increase. 
purchased in Europe. Of the saturated lIolution of the (4) The subject is perfectly able to release h imself at 
crystals, from one-half to one part in 100 parts of the will during any portion of the time of contact. 
developer is enough.. B. When the human body comes into ftontact with 

Col . Waterhouse trys to explain the theory on which dynamo-generated alternating currents, alternating at 
the reversal is based, and thinks the sulphur in the about 60 to 70 per second, under the same conditions 
compound is the active agent. Over-exposure of the as above : 
plate prevents reversal. He continues : " The results (1) A current of about 0'025 ampere will pass through 
obtained seem to warrant the hope that it may be POI!- it. 
sible to perfect the process for practical use, but a great (2) The current is six times greater than that which 
deal of work has yet to be done before the conditions produces discomfort. 
of I!uccessful working can be fully ascertained. As in (3) Instantly the subject is fixed by violent muscular 
all these processes of reversal, the balance between re- contraction and suffers great pain. 
versal and non-reversal is a very delicate one. In any (4) The subject is utterly unable to release himself, 
case an entirely new method of producing reversed but remains exposed to the full rigor of all the current 
negatives, with so many novel features, must be of it._ I that may be passing. 
terest, and, it is to be hoped, may throw some light C. When circuit from electric light or power con
upon the still  unsolved problems connected with t he ductors is accidentally completed through the h uman 
formation and reversal of the developed photographic body, the danger of serious consequences is  many ti llJes 
image. greater when alter'1atinl!' than when continuous cur-

" For copying line subjects, it is an im provemtlnt to rents are passing 8,t equal voltage, and this is still to a 
use the eikonogen and phenyl·thio-carbamide develop- large extent true if the voltage of the continuous cur
er, and before developing to gi ve the plates a prelimi- rent be double that of the alternating. 
nary bath of dilute nitric acid at five per cent, or of D. (1) With both forms of current a reduction of con
bichromate of potash solution at about three or four tact area materially reduces the amount of current 
per cent, the solutions being flowed over the plate in a strength that passes. 
tray, and washed off q uickly.  By this llJeans greater (2) With the alternating current, if the rate of alter
density is obtained in the lines, together with clearer nation be reduced below 50 per cent, t.he sensations of 
whites. The reversal takes place slowly, but is more pain accompanying muscular fixation will be increased, 
complete, and the change is quite visible, the l ines while if the rate of alternation be increased, the pain 
turning black on a light ground. Greater clearntlss of will be diminished. 
the ground may also be obtained by treating the plate Finally, we would remind those gentlemen who so 
before fixinl!' with a solution of bromide of copper at commonly speak as if voltage were the chief or only 
two or three per cent. But care must be taken not to factor in the danger of accidental contact, that current 
wettken the lines too much. strength is the imp01·tant item, and tbat according to 

" In working with thio-sinamine, good reversals have Ohm's law current strength is dependent not only upon 
been obtained of half-tone subjects by adding about E.M.F. ,  but upon the total resistance in circuit at the 
ten drops of a ten per cent bichromate of potash so- time of accidental contact. To make statements based 
lution to the ounce of eikonogen developer. u pon voltage only, such as newspaper reports of a ra-

"For copying work the process seems quite practi- cent execution have contained, is not only di!Stinctly 
cal, as proved by heliogravure plates produced directly misleading, but calculated to induce the uninitiated to 
from the reversed negatives taken in the camera, by form erroneous oonclusions. 
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Sugar aud tbe Sugar Cane In Coba. 

M. Tru y, French consul at Santiago de Cuba, says, 
according to the Journal of the Society of .Arts, London, 
that the cultivation of the sugar cane in the eastern 
portion of the island of Cuba is almost entirely con
fined to the districts of Santiago, Guantanamo, and 
Manzanillo_ Thi'l culti vation, although it has experi
enced some tlxtension of late years, is not i n the 
flourish ing condition i t  was twenty years ago. This 
falling off is due to the civi l war, which ruined many 
planters and discouraged other�. The profits, how
ever, realized for some time past by those planters 
who had sufficient credit, or conti dence in the future, 
to continue to engage in this industry, have given a 
stimulus to the cultivation of the cane. 

Sugar factories have heen established in many parts. 
particularly in the district of Guantanamo and Man
zani I lo, old sugar factories have been supplied with 
fresh plant, and planters, encouraged by h igh prices 
rccently real ized, have hastened to get their ground 
ready for cultivation. Part of the products of the 
prcvince of Santiago is shipped to Spain , and some 
slllall quantity is consigned each year to Canada, but 
the United States absorbs al most the whole of the 
yield of the island. The Cuba market was some years 
ago controlled hy French merchants, who owned the 
greater part of the sugar factories of the province, but 
since the civil war many planters sold their estates, 
and retired to France. 

A few estates, however, are �till owned by French
men, at Guantanamo especially. Those known as 
Sain te Marie, Sainte Cecile, and San Antonio are di
rected or owned by Frenchmen. All the land in the 
island is. in general, fit for the cultivation of th e cane, 
an even surface being generally chosen, with a view to 
facilitate the working and the harvesting. The ground 
should also be as near the sea as possible, so as to avoid 
the cost of carriage and transport, which is particu
larly high i n  that part of the island. where 
it may be said there is an absence of rail
roads. and the carriage roads are in a de
plorable condition. If the ground chosen 
is one that h as hitherto been uncultivated, 
the planter, first of all ,  clears it in cut,tin g  
down t h e  branches o f  the trees and small 
sh rubs with the mach ete, and burning the 
larger trees. The expenses of these prelimi
nary operations may be estimated at from 
four h undred to five h undred dollars per 
plantation of thirteen hectares (the hectare 
is equivalent  to 2 '47 acres). 

Holes are then dug at intervals of from 
three to four  feet, and in them are placed 
horizontal l y  pieces of cane of a length from 
two to three joints. If the ground has pre

viousl y been under cultivation, the methods 
differ. The ground m ust first of all be plowed, 
and furrows are then made in which entire canes are 
stretched a· charras, that is to say, end to end horizon
tally. The plants are then covered with earth. The 
sugar cane is frequently planted in the spring, but 
many planters are of opinion that plantations in Cuba 
sown in winter give a much better yield. The young 
plant!! are allowed to shoot for ten or eleven months 
if they have been planted in the spring, for fourteen 
or sixteen mon ths if planted in the winter, and the 
harvest then takes place. There are in the island 
several varieties of sugar cane-the white or Otaheite 
cane, the twisted whit.e cane, the twisted violet cane, 
and the so·called black cane. 

The first two varieties are the only ones cultivated 
at Cuba. The wh ite cane is  prepared for planting in 
virgin soil ,  and gives a good yield . The crystalline is 
reserved for old plantations, it is better adapted to re
sist the long drought than the white variety. The cul
tivation of the last three species of sugar callelS has 
been abandoned on account of their insufficient yield. 
Before the abol ition of slavery, the planters themsdves 
cui vated their fields. Since that period. however, they 
have experienced the greatest difficulty in o btaining a 
sufficient number of hands to harvest their canes. 
Many planters, in consequence. deemed it advisable to 
divide their labor bet ween a certain number of col
oniilts, who are bound to cultivate each his plot of 
ground, to plant the canes, to cut them at harvest 
time, and to carry them to the factory, where they re
ceive, after the sugar is turned out, a certain propor
tion of the quantity of the sugar extracted from the 
canes harvested on their allotments. Cuban sugar is 
generally prepared for export. The special quality in
tended for home consumption is clearer and finer than 
that shipped abroad. 

• • • • • 
A.n A.rtlftdaJ Retina. 

An artificial retina sensitive to light in the same way 
as the average h u man eye is certainly a great desidera
tum in photometry ; and, according to M. Lion, this 
may be obtained by the use of a moist film of iodide of 
nitrogen. A new photometer is based on the employ
ment of this substance. Since the longer the film is 
subjected to the action of the light rays .the greater is 
the quantity of n itrogen disengaged, the sensibility of 
the instrument must cont inually increase with the 
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time of exposure. This characteristic forms a decided 
advantage which the instrument possesses over others ; 
but its signi ficance is m uch diminished by the fact that 
it appears to take a considerable time before sufflcient 
n itrogen is disengaged to take a reliable read ing. In 
spite ·of the fact that the chemical action of light is 
caused chiefly by the non· luminous or ultra-violet rays, 
it appears that with this su bstance the luminous rays 
are mo!!t effective, and that, j ust as with the human 
eye, the yellow-greeu rays have the greatest influence. 
Considering the well-known fact that human eyes differ 
considerably among themsel ves, and that partly in 
consequence of this photometric measu rements are 
su bject to many errors, it would appear that the film 
of iodide of nitrogen can be regarded as an artificial 
retina, measuring i l l u mination equally well, w hatever 
its color. If a /Substance of this nature can be found 
which may be left to itsel f without danger, and from 
whose indications rel iable readings may be obtained 
without the need of waiting' some minutes, its applica
tions to photometry would be n u merous and i m port
ant ; and w ith this view it seems desirable that the 
act.ion of l ight on complicated chemical compounds 
should be tltudied further than has hitherto been the 
case.-The E lectdcian. 

. , . , .  
IMPROVED TELEGRAPH KEY. 

We give an engravi ng of an improved telegraph key 
recently patented by M r. Wm. A. J. Kohm, of 33 
Frankl in  Street, San Francisco. 

This im prove m e n t  accomplishes two i m portant re
sults. First, the perfect closi ng of the circuit when the 
switch is turned ; and second, the protection of the 
platinum points from the accumulation of d ust and 
d irt. The improvement consists mainly i n  a spri ng at
tached to the u nder side of the rear end of the key, 
and a beveled arm proj ect i ng from the switch i n  wardly 
toward the center of the key frame in position to en-

KOHRN'S TELEGRAPH KEY. 

gage the spring as the switch is closed, thus forci ng u p
ward the rear end of the key, and causing th e contact 
point carried by the key lever to touch the anvi l  con
tact, and to hold the parts in this position unti l  the 
switch is agai n opened, when the usual retracti le  spri ng 
attached to the key opens the circuit. Besides closing 
the  circuit through the  contact points, it also closes the 
circuit by the contact of the switch with the anvil 
tongue. 

It w i l l  thus be seen that there are two chances of 
securing a good closure of the circuit. one through 
the usual switch contact, the other through the points 
of the key. It will  also be seen that as the platinum 
points of the key are held i n  contact so long as the 
key is closed, no dust can enter, and the surfaces will 
remain clean. 

On tbe F'igbUn&' III.tl nc&. 
The student of nature is generally, if not universally, 

supposed to be the very incarnation of peace. and a 
well-developed organ of com bativeness is considered 
decidedly out of place in happy Arcadie. 

Nevertheless, the earth is one vast battle ground 
where al l th ;ngs living struggle for " the survival of 
the fittest "-that great and inexorable law. from the 
infl uence of  which even the proud race of man is not 
exempt,. Amon g the beasts of the field the la w of force 
prevails. The finest specimens of each class survive, 
and the weaker go to the wall, or, perchance, the 
stomachs of their stronger brethren. 

I think the Rev. J. G. Wood was the first to draw 
attention to the extraordinary fighting capabilities of 
moles. These clumsy, and apparently almost blind, 
masses of fur and sinew can occasionally become fiends 
incarnate, veritable su bterranean tigers ; and with 
such energy do they attack each other that, utterl y ig
noring the presence of man, they wil l  rough .and-tu rn
ble at his very feet, the i r en ormously m uscular little 
limbs working convu lsi vely, and bones audibly crack
ing beneath the pressure of their jaws. No one who 
has not witnessed a tonrney of this nature would credit 
the extraordinary activity and fury which are here dis
played, for, unless they are forcibly part.ed , the battle 
seldom leaves both combatants in the land of the riv
ing. 

Hedgehogs are occasionally canni balistic, the larger 

ODes, when hard up for a dinner, chasing the slllaller 
at a wonderful rate, and devouring them. without sauce 
or mercy, when caugbt and conquered . Curiously 
enough, the vanquished animal seldom employs against 
its own species its strongest means of defense-rolling 
itself up into the well known ball form . 

A tight between two hares is a droll sight, appearing 
much like a j umping match, the skipping exercise be
ing kept up with tremendous energy and spirit : but a 
blow from the Jeg of a hare is no laughing matter fol' 
the reci pient, who occasionally finds himself knocked 
out of the . world altogether. 

The representatives of the order Mustellidre are hard 
fighters, for a friend of mine once witnessed a due l  be
tween an old gray rat and a weasel ,  w h ich lasted nearly 

an hour, and resulted in the anu ihilation of the formeI'. 
The rat fought with great p l uck and determination, 
but his autagon ist was too m uch for him, and d re w  
blood at every bite ; while the rat, which displayed the 
utmost activity, rushing on again and again,  failed to 
make much im pression on the tough hide of t.he weasel. 
1'he latter fough t in a very undemonstrative manner, 
appearing to act mostly upon the defensive ; but hilS 
sharp teeth played havoc with the firm body of the 
rat, which tinally retreated into a bundle of fagots, fol
lowed by the weasel. A great deaf of scuffling and 
squeaking ensued, after which the rat was driven out 
into the open and there kliled. 

A mong the Gatlinacea:, the pheasant may be cou
sidered " cock of the roost," for he will boldly enter the 
farm yard and settle the military· looking barn-door 
fowl in  a trice. 

Perh aps none, among .smaller birds, wage war more 
desperate ly than the dom esticated robin. It is said 
that he is guilty of parricide. the young ones chasing 
and slaying the parent before twelve months have 
passed over their youthful heads. Their first plumage 
is brown, but afterward red-perhaplS a Cain lIlal'k, to 

distinguish them for their evil needs . They 
follow up their battles with gl'eat pertina
city. and so fran tic and lost to all sense of 
outer danger do they become, that, on t wo 
occasions, I have picked them u p  and held 
them i n  my hand, where they lay panting, 
but sti ll  holding on to each othe�' with bills 
and talons. Once, two of these tiny gl adia
tors fel l  frolU a tree under which I was dis
cussing the good fal'e of a picnic, and, utterly 
ignoring the situation, finished the argu
IDeut in  my lap. 

An invalid friend of mine, who is a clolSe 
observer of nature, has a recollection of two 
cats, which advanced daily from opposite 
ends of a long and lofty wall, and , meeting 
in the m iddle, fought with great fury, unti l  
one or  both were precipitated to the ground 
below, upon which the fight ceased i mme

diately, the combatants remounting the wall, and 
basking peacefully side by side in the sunlSh ine . . 

O n  one occasion, lately, a particularly  fine Newfound
land dog was sitting on a wooden bridge discussiug a 
bone, when a predatory mastiff came along, and, being' 
unable or u n wi l l ing to distingu ish between meum and 
tuum, a smart al tercation arose. So violent became 
the debate, that both suddenly overbalanced and fe l l  
i nto the stream beneath. T h e  nearest land ing place 
was a hundred yards down, and to it the Newfouud
land betook himself without much difficulty, and , after 
a good shake, was preparing to depart, whe n  he sud
denly became aware that the other dog, who was more 
of a sold ier than a sailor, was wildly beating the water 
and drowning as fast as he could drown. One look was 
enough . II I  went he of the shaggy coat, and, seiz i ng 
the other dog by the collar, brought his late enemy 
safely to land. The two dogs then eyed each other 
with a perfectly indescribable expression for some sec
onds, then silently and solemnly wagged their caudal 
appendages, and with dignity departed. 

Some will,  no doubt, say this was but instinct, and 
they may be right ; but I prefer to give my four-foot.ed 
friend the benefit of tht' doubt., ·-J . .A. BaTtlett, in 
L" n!]man's MagaZine, London, Septem ber. 

. ' . .  

Bead before Signing. 

Among the pithy sayings of a well-known German 
philosopher and reader occurs the following : " Sign 
no paper without reading it. " I n  these days of educa
tion , enlightenment, and progress, such a caution 
would hardly seem n ecessary to any person i n  the full 
possession of his faculties ; yet it is astonishing how 
many people there are, including good business men, 
who attach thei r signatures to papers or documents 
whose contents may have a serious bearing upon them
sdlves or their affairs, with scarcely a glance at their 
contents. Carelessness in fail ing to acquaint them
selves with the contents of a paper before signing it 
has worked incalculable harm to thousands of well 
intentioned people. It is  a good th ing, therefore, to 
bear in mind con tinuously the above q uotation, par
ticularly with respect to such papers as expres!l or 
imply anythin g in the nature of a contract or a legal 
obligation.-Tradel' Revuw. 
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Tbe Greate.t oC Tele.cope., 

The news of the recent arrival from Paris of one of 
the lenses for the object glass of the 4O-inch telescope 
that is to be made by the Clarks, of CambJ'idgeport, for 
the University of Southern California, has attracted 
considerable attention. It does not appear to be gene
rally understood that the work of constructing the 
huge object glass that is to eclipse the Lick telescope 
has but j ust begun, and that the most difficult and 
delicate part of it has not yet been touched. Not one 
l ens only, but a second, must be finished Before the ob· 
ject glass is ready. That portion of a telescope consists 
of two lenses, one of flint and the other of crown gla�s, 
which by their different refractive properties correct 
one another's chromatic errors and produce an image 
free from confusing fringes of colored light. For two 
or three years the makers will slowly shape and polish 
the lenses, until every ray of light that passes through 
them is brought, as near as human skill can compass 
it, to one exactly accordant focus. When the glass is 
dnished, only some of the rarest of the world's great 
gems will rival it in money value. 

But the most interesting questions connected with 
the making of this huge telescope are : What will it be 
able to do ? how m uch will its powel'S exceed those of 
the greatest telescopes now in existence ? and what dis
coveries in the heavens may be expected from it ? 

The most powerful telescope now on our planet is 
that of the Lick Observatory, whose object glass is 36 
inches in d iameter. The celebrated telescope of Lord 
Rosse, in Ireland, is m uch larger, it is true, being no 
less than 6 feet, or 72 inches, in diameter, but that is 
an instrument of a totally  different kind, being a re
flecting and not a refracting telescope. In a redecting 
telescope there is no object glass, but the image of the 
object looked at is formed by a concave mirror, which 
brings the rays of light to a focus by reflection. Lord 
Rosse's telescope, owing to the vast size of its mirror, 
receives far more light from a star than the Lick glass 
does, but the lack of complete reflection from the mir
ror and the imperfections in the mirror's form m ore 
than counterbalance this advantage, so that for most 
of the purposes of astronomy California's Lick refrac
tor is a far more effective instrument than its giant re
flecting rival in Ireland. 

So it is with the Lick telescope that the new 40-inch 
glass should be compared. It is easy to compare the 
light-gathering powers of the two object glasses, since 
these vary directly as the squares of the diameters of 
the glasses. The square of 36 is 1.296, ann the sq uare 
of 40 is 1,600. It appears, then, that while the diameter 
of the new glass will be only one-ninth greater than 
that of the Lick glass, its light-grasping power will be 
about one-fourth greater. This will be a very important 
/tain, if the workmanship upon the new glass is equal 
to that displayed by the old one, for celestial phe
nomena, such as faint stars and nebullll. that lie beyond 
the reach of the great telescope on Mount Hamilton, 
will be readily seen with the aid of its larger rival in 
South",cn California. 

Among the discoveries which Dr. Holden has 
achieved with the Lick telescope is that of the ex
istence of heliacal nebullll, that is to say, of nebulous 
masses which, by some wonderful process, have been 
drawn out into vast spiral coils like the thread of a 
�crew. These are not insignificant, but so extensive 
that if our own h uge solid globe were expanded into a 
cloud of thinnest vapor, it would be but a speck beside 
them. The new 40-inch telescope ought to throw a 
flood of light upon these strange forms. 

Then in astronomical photography, which has made 
astonishing strides within a few years past, the new 
telescope may fairly be expected to perform wonders. 
Its great object glass will grasp forty thousand times as 
much light as can enter the pupil of an average human 
eye, and this l ight, concentrated upon the extremely 
sensitive plates which the mod ern art of photography 
furnishes, will picture th ere scenes in the depths of 
space which no eye has ever he held or could ever hope 
to behold in any other way. A marvelous field for re
search of this description has, within a few months, 
been discovered in the constel lation of Orion, where 
many square degrees of the sky surrounding the Belt 
of Orion have been found to be covered with a network 
of nebulous streaks and patches, amid which shine 
thousands of stars. How this wonderful region will 
appear in the new telescope when it has been mounted 
on its mountain top in the transparent air of Southern 
California can, as yet, only be imagined. 
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diameters, the actual distance of the moon being in wind and storm; or why not hope to learn from the alba-
round numbers 240,000 miles. This effect does not de- tros!! anq the condor and the eagle the secrets of flight, 
pend upon the size of the object glass, although the and, like them, to soar aloft and above the clouds, to 
clearness of the view does. For telescopes of the best glide hour after hour on widespread, m otionless wings 
q uality a magnifying power of 100 diameters for each with the speed of gales that vex the earth below, and 
inch of the diameter of the object glass may be' used as far as the wild goose or the carrier pigeon or thtl 
upon the moon with fairly good effect when the atmo- migratory eagle can fly, crossing continents and oceans, 
sphere is at its very best. By pressing the magnifying as certainly and even possibly as safely  as do railway 
pow'er beyond that degree more is loss by the increas- trains or steamships to-day ? It would be rash as yet 
ing indiEltinctness and imperfection of the image than to assert that all this is even possible ; but it would be 
is gained by its greater size. Accordingly 100 diameters still more rash to assert the contrary. Man has accom
to the inch may be regarded as the upper limit of mag- plished hardly less wonderful tasks. Who shall say 
nUying power for a telescope. A 4-inch glass should that the limit of his powers of invention and construe
bear a magnifying power of 400 for bright objects when tion has been reached or even approached ? The engi
the atmospheric conditions are suitable. But usually neer, like the man of science, has an infinity of oppor
so high a power is found impracticable, owing to the tunity sti ll  before him. And it is to the combination 
unsteadiness of the air and other causes, and a power of scientific knowledge and constructive talent of the 
of 60 to the inch is, perhaps, about the estimate of the engineer rather than to the haphazard operations of 
best average capacity of an ordinary object glass. the hand a nd brain of the ignorant contriver of olden 

With a very large object glass even this power is time that we are to trust, if at all, for the accomplish
genera.lly too great to produce a satisfactory image, so ment of this, the most stupendous of his tasks. Scien
that about 50 to the inch may he regarded as the ordi- tific research, exact computation, precise adj ustment 
nary limit for a glass 40 inches i n  diameter. That of means to well understood conditions, are the lines 
would mean a magnifying power of 2,000 diameters in which lead to flnal success." 
the case of this great new instrument, which would _ I '  . •  
bring the moon within an apparent distance of 120 Predou. Stone. oC COlDlDerce. 

miles. With a 'power of 60 to ' the inch the moon's ap
parent d istance would be j ust 100 miles, and supposing 
that the full power of 100 to the inch could ever be 
horne with good effect, which is highly improbable, the 
moon would appear only 60 miles away. Its features 
would not, however, be seen as distinctly as if it were 
actually at that distance from the eye, for the unsteadi
ness of the atmosphere and the imperfections of the 
image, even under the best of conditions, would impart 
considerable indistinctness to the view. Those who 
from mountain tops have seen objects of the landscape 
60 miles away can accordingly form a more or less vivid 
idea of the sort of view of the moon's surface that the 
new telescope would be able to give at the limit of its 
powers. 

But with a much smaller magnifying power-say 
1,000 diameters, which would bring the moon within an 
apparent distance of 240 miles-far more distinct views 
of the lunar landscapes could be obtained. Under the 
very flnest conditions for seeing, such a power might 
just suffice to reveal a steamship of the size of our larg
est transatlantic liners traversing a lunar ocean, es
pecially if it emitted a cloud of black smoke. But then 
we must remember that astronomers are thoroughly 
convinced that the moon has no oceans, but at the best 
only dried-up ocean beds. A building as large as some 
of our huge exhibition halls could be seen as a minute 
speck. The existence of a large city on the moon would 
readily be detected by the 4O-inch telescope. In fact, 
if there were any cities there, they would have been 
discovered long ago with the telescopes already in ex
istence. 

A great deal of light may be thrown upon some of 
the vexed questions concerning Mars, Venus, and the 
other planets by the new telescope. There are very 
puzzling appearances on their surfaces, some of which 
seem to demand for their solution but a comparatively 
slight increase of telescopic power beyond our present 
limit. 

But as to inhabitants of other planets, the 4O-inch 
lens will leave us as m uch in the dark, so far as the pos
sibility of seeing them or their architectural monu
ments is concerned, as we have ever been. For any 
such achievement as that we shall have to wait until 
a genius comes who can invent an instrument for see
ing as much superior to the present telescope as an arc 
light is brighter than a tallow dip.-New York Sun. 

• • • I .  

Geology has been a revelation to mankind, and hats 
told us wonderful things of the past history of the 
earth ; but geology has secrets of its own that are as 
hidden from comprehension as the atmosphere of the 
moon or the belts of Saturn. Certain things have 
been done, says the geoJogist, through volcanic action 
or the agency of dre, and that is as near as he can 
come to it ; so that, after all, we see effects, but know 
little or nothing of causes. 

There is a rock known as amygdaloid, one of the 
igneous rocks, which in some of the gigantic transfor
mations of nature, we will say in cool ing from a melted 
stattl, formed within itself cavities, from the size of a 
marble or bead to that of the closed hand. Now, as 
nature abhors a vacuum, she sets to work to fill these 
cavities, and in doing so she used other materials, and 
these combinations produced some of what we call the 
. .  precious stones of commerce. " Exactly how this was 
done we cannot tell, but we see some hint of the opera
tion in every subterranean cave where stalactites and 
stalagmites are found. Every student knowll that this 
is the result of dropping water which contains carbon
ate of lime. The water evaporating leaves a minute 
particle of lime, which takes something to itself from 
the earth or, atmosphere, and in the course of ages 
bodies are formed of a most remarkable character. In 
probably somewhat the same fashion have these cavi
ties been filled in the igneous rocks, and then comes 
time and storm, and other agencies, earthquakes, per
haps, and the rocks are rent apart, and out drops a 
bead or a bowlder, and a curious man picks it up, and 
hammers and breaks it, and then he puts a polish on 
it by some process more or less advanced, and lo ! he 
holds in his hand an agate or an onyx. Many of the 
stones used in the arts have no other origin, and are 
deposits of silica, alumina, oxide of iron, and other col
oring substances. 

It is the color or arrangement of colors that gives the 
name, and thus we have agate, onyx, chalcedony, car
nelian, sard, chrystaloprase, sardonyx, and others, all 
members of the quartz family, and all having a family 
resemblance. 

The agate has veins of different shades of color in 
parallel lines. Sometimes these are very close together, 
as many as fifty to the inch, but this is unusual. When 
there are alternate bands of color and a transparent 
medium we have the onyx, but the latter may be 
obtained by cutting the stone in a different way. 

Aerial Navication. Agates are used chiefly for ornamental purposes, such 
In a recent number of the Forum Prof. R. H. Thurs- as cups, seals, rings, handles for parasols, table and 

ton, director of the schools of mechanical engineering mantel ornaments, but the material is so hard that it 
of Cornell University, discusses in an entertaining way can only be worked by those who have practiced skill. 
the " Problem of Air Navigation. " After reviewing The onyx was valued by the ancients for its applica
many interesting experiments in aeronautics, Prof. tion to cameos and intaglios-the first an object in 
Thurston thus speaks of the probability of the ultimate relief, the latter a " cut-in " process ; and these objects 
solution of the problem : are still made. 

. . The researches of Langley have shown the power Nature produces some very strange forms occasion
demanded for flight to be about 2 per cent of the ally, and agates are found with exact resemblances of 
amount once supposed a minimum. We know that moss and other natural objects and figures, which are 
nature's energy can be directly converted into useful very curious and often very valuable.-The Great 
power through the production of electricity, as in the Divide. 
gym notus, and possibly in all animal mechanisms. We - , • , • 

know that modern storage batteries are ten times the A Sub.Utu&e Cor Tobacco. 

A popular way of estimati ng the power of a telescope 
is by stating how near it will bring the moon. We ob
serve that somebody says the 40-inch glass will make the 
moon appear only 100 miles away. This, when made 
without qualification and explanation, is a misleading 
statement. The apparent distance of the moon, or any 
other object, depends upon the magnifying power em
ployed. An ordinary opera glass magnifies three dia
meters, and apparently brings all objects seen through 
it three times as near as they actually are to the ob
server. There are not a few telescopes now in existence 
that are capable of bringing the moon within an ap
parent distance of only 100 miles. For that purpose it 
i8 only necessary to use a magnifying power of 2,400 

weight that science indicates to be the limit of perfect Many different vegetable substances used as stimu
efficiency ; both steam engines and electric accumu- lating beverages in widely distant parts of the world 
lators have been made light enough and powerful have been shown to contain caffeine as their active 
enough to raise their own weight, with something to principle. Only one substitute for tobacco has, how
spare. ever, as yet been discovered. This is the leaves of the 

The flying lemur, the flying squirrel, the rude sus- Duboisia hopwoodii, a shrub growing in Australia, the 
taining membranes that invfmtors have constructed, leaves of which are chewed by the blacks in the same 
have sustained their heavy weights in drifting many way and for the same purpose as tobacco is chewed. 
yards. Man has imitated such animals. His preda- The leaves contain an alkaloid, piturine, which is said 
cessors, the bats and the great vterodactyls, have flown by certain chemistlil to be identical with nicotine, but 
on membranes. Why may not he hope some time to more probably is only closely allied to it. Messrs. 
combine the highest products of his inventive genius I' Langley and Dickinson have recently shown that the 
in some contrivance which shall enable him to drive actions of nicotine and piturine are in every respect 
his fusiform ba.Iloon a hundred miles an hour, defying identical.-BritiBh Medical Jou1'1,al. 
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RECENTLY PATENTED INVENTIONS. 

Engineerinll:. 

Mr. J. M. Isenberg, of Mines, Pa. , has 
patented a gripping device for cars for inclined rail· 
ways, which is designed to grip the rails the moment 
the speed of the car exceeds a certain limit. This im
provement can be applied to any car body or trUCk. It' 
consi,ts in a centrifugal governor operated by one of 
the car axles, amI a grip which is set in operation by 
the governor as the limit of speed is reached. 

Mecbanlcal. 

Mr. R. Baumann, of St. Louis, Mo. , 
has patented a combination lock aud electric alarm, 
which is adapted for doors, money drawers, etc. This 
is an ingenious union of a combtnation lock with a door 
lat.ch and lock, and an electric device for giving an 
alarm whenever the door latch or lock IS operated. 
The electric device is detachable, so that when desired 
the lock can be operated by authorized persons without 
giving an alarm. 

Dr. R. L. Watkins, of New York City, 
has patented Ii device by means of which the poeition 
of a piece of metal in the body, such for example as a 
bullet, may be accurately located, and which is also 
used for testing the electric circuits. It consists mainly 
of a probe formed of two semi-cyltndrical parallel bars 
connected by insulated rivets. and arranged to form a 
smooth needle. The two parts of the needle form the 
terminals of an electric circuit, which is completed 
through flexi ble coils and zinc and copper plates ap
plied to the tongue. The zinc and copper ph.tes, to
gether with the fluids of the mouth, forUl a battery, so 
that when the circuit is closed on the metal touched by 
the probe, the effect of the current will be perceived by 
the tongue. 

Acrlcultu ral. 

Mr. K. B uland, of Linn Grove, Iowa, 
has patented an improved cotton planter, in which the 
runners may be readily adjusted vertically, and which 
may be used withou t the necessity of employing a 
murker. Means are provided whereby the depth of the 
furrow may be regulated at will. 

Mr. Wm. J. Wright, of Cooperstown, Mr. F. C. Kriz, of Mil waukee, Wis. , has 
Pa • •  has patented a stave trimming, jointing and plan· patented an improved pitchfork, in which the fork is 
ing machine, in which the billet is first trimmed in I pivotally attached to the handle and supported in the 
sizes to suit the character of the material, after which position of use by a spring, the fork handle beml( 
the billet is automatically fed into the machine through furnished with �tOp8 which limit the movement of the 
the various stages necessary to complete the stave, and fork. 
as it'progresses automatically controls and sets the cut· 
ting devices so as to cut both the bevel aud form the 
bilge of the stave in exact proportions relative to the 
different widths of the billet. 

Mr. M. A Libbey, of South Berwick, 
Me., has patented an improved mechanism for propel
ling vehicles. This invention includes novel mechauism 
for applyin/( the power to the axles of the vehicle, aud 
for guidin/( it. 

Mr. R. W. Welch, of Lexington, Neb., 
has paten ted a brake for baby carriages, for preven ting 
the movement of the carriage whenever it is desirable 
that it should remain statiouary. The brake consists 
of a clip attached to the carriage axle and a finger 
pivoted in the clip and adapted to fold down betweeu 
the �pokes of one of the wheels. 

An im provement in shackle clawbar8 
for drawing spikes and analogous nses has been pa
tented by Mr. John H. Morgan, of Lebanon, Ind. The 
clawbar has a two·armed hook pivoted to it which is 
adapted to enl(age the head of a rail. The hook is 
capable of being swung around the neck of the c1aw
bar, thus making the implemeut reversible. 

Mr. J. L. Strah l, of Gloucester, Ohio, 
has patented an improved gauge for woodworking ma
chines. This gauge is adapted for grooving, I(aming, 
crosscut sawing, mitering, etc. It consists of a slide 
mounted iu a suitable guide ou the saw table or other 
woodworking machine, and provided with a graduated 
plate pivoted to the top of the slide. 

Mr. J. Kirwan of Asbury Park, New 
Jersey, has patented an improved leather skiver. This 
machine is designed for skivmg the edges of soles, or 
thinning welts to an even thickuess throughout. This 
is a hand tOOl, which is adjusted before use so as to 
make a shaving of the desired thickn�ss according to 
the leather to be operated npon. The tool is drawn 
aronnd the sole, trimming the edge aud at the same 
time thinning it, leavmg the middle portion of the sole 
of the ordir.ary thickness. The depth of the cut made 
by the tool is regulatp.d by au adjustable gauge. 

A dust collector for grinding machines 
has been patented by Messrs. E. King & H. Geisen
honer, of Schenectady, N. Y. This device may be 
adapted to griudiug machines of various kinds. It con· 
sists of an endless bel t  running over rollers, and carried 
in close plOximi:y to the periphery of the emery wheel, 
the tool being arranged to receive motion from the 
shaft of the emery wheel, and iu its travel is made to 
pas8 through a body of water, thus keeping it con
stantly mosit, so that the particles thrown off in the 
operation of grindinl( become attached to the endless 
belt. These particles are washed off in their passage 
through the water. 

Mr. A. B. Bonnevi lle, of Allentown, 
Pa., has patented an improved conveyer designed for 
moving material that has beeu operated upon by a ro
tating calcining cylinder. The main difficulty hereto· 
fore experienced in couveyers for this purpose has been 
the meltillg of portioas of the coaveyer by the IDtense 
heat of tbe products of the furnace. This invention 
has obviated this difficnlty by creating a draught of air 
through the conveyer tunnel, thereby not only cooling 
the calcined material, but preventing injury to the con
veyer. 

Mr. J. T. Turner, Sing Sing. N. Y. , has 
patented an improved cotton gin saw, which consists of 
a disk, and a band of ribbon of greater width than the 
disk provided with teeth on opposite edges and secured 
to the peri phery of the disk. By means of this con
struction the material is ecouomized and the manofac
ture of the saw is simplified and cheapened. 

El ectrical. 

Mr. F. Mi Illik en, of New York City, has 
patented a metallic post. This post consists of longi
tudinal flanged segmeuts counected at their flanged 
edges with rivets, bolts or studs, which form the ties 
between the Lwo loagitudinal portions, and also serve 
as rungs whea it becomes necessary to climb tbe post. 

An improved rheostat designed for u,-,e 
iu connection with medical batteries, but eqtlaUy weU 
adapted to other purposes within the range of the m
strument, has been patented by Mr. J. C. Vetter, of 
New York City. This Invention consists in an ext.en
sible and compressible ceU provided with insulating 
sides and a conducting top and bottom, a screw for 
moving the top toward or from the bottom, and a 
powdered conductor or semi-coudoctor contained iu the 
cell aud adapted to be compre�sed so as to Increase its 
conductivity, or released so as to increase ita resistaIlce, 
liccordinl: to the requirementa ot the CIIIIe. 

MI.cellaneon •• 
A novel liniment pad provided with 

detachable fasteBing tabs for securinl( it to the body, 
thus adapting the pad to be removed and recharged with 
liniment, has been patented by Mr. B. T. JacolJs. of 
Stapleton, N. Y. 

An improved necktie fastener has been 
patented by Mr. M. !iI. Bailey, of New York City .  It is 
made of a piece of wire bent into peculiar form and 
adapted for attachment to any necktie. This fasteuer 
is designed to take the place of the ordinary needle 
fastener commonly applied to scarfs and neckties. 

Mr. John L. Easley, of New York 
City, has patented a lemon squeezer, which is so con
structed that aU the released jnices ot the fruit will be 
conducted to the receiving vessel, wbile the pulp is pre
vented .from passin� into the vessel. Tbe invention 
consists of a conical lemon receiver provided with a 
series of ribs of different lengtb, a flanged base having 
a concave npper face. and an tipper surface prOVIded 
with a series of concentric grooves for receiving the 
tumbler in connection with which the sqo�.ezer is u�d. 

An im provement in the rigging of ves
sels has been patented by Mr. C. M. Hayden, of South 
Thomaston, Me. The object of this invention is to pre
vent the mast hoops from clinging to the mast wheu 
tbe sail is raised, and to cause aU of the hoops to sus
tain an equal strain, thereby avoiding the danger of 
tearing the sail. The invention consists In connecting 
aU the mast hoops together and with an attachment ap· 
plied to the gaff bail. 
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(2525) F. G .• S. , Denver, asks : WiIl you 
kindly give a few more particnlars in Notes and 
Queries concerning the tests ou Portland cement for an
choring bolts f }Vhat you consider the proper relation 
between bolt and hole. and also the correct way to mix 
the cement ? A. For stronll" work use Lewis or split 
bead bolts and wedge. Make the hole from 8 to 10 times 
the diameter of the bolt, in depth, and just large enongh 
to enter the bolt with the wedge just entered in the 
split end. Fill the hole with Portland cement. quickly 
mix�d with water, nearly as stiff as putty. Drive the 
bolt home with a mallet. Bolts set in this manner in 
brick walls, laid in cement, have been broken in a test 
to pull them out by a pull on the nut. For anchorage or 
side pull bolts. upset ends driven as above sre very 
strong as used for gnys. Make np"et � larger than bolt. 
For holding down machinery the split bolt only should 
be used. 

(2526) G. W. H. asks : 1.  Is coal oil a 
distillation from coal f A. Possibly and quite proba
bly. 2. Or is coal solidified coal oil. A. No. 

(2527) F. W. P. asks : Can you give a 
treatment for baldness and falling out of tbe hair, su· 
perior to the usual tincture cantharides mixtures f A. 
We rtfer yoo to the SCIENTIFIC AMERICAN, Vol. 62, No. 
9. page 135, for a treatment for the hair. Also to onr 
Suppr.EMENT, Nos. 161, 416. 173. 

paint. A. Ground silica has been mixed with white 
lead, but it is to be regarded as an adulterant. As
bestos mixed with oil aud body (white lead) is the best 
approach to the latter that we can give. 

(2531) F. W. L. asks : Can you tell a 
way to clean a steel engravinl( tbat has been wet and 
badly soiled ? A. Soak in weak solution of hypochlor
ite of soda (Javelle water). Start with it weak and 
strengthen if necessary. 

(2532) W. D. G. asks why wood gas is 
not more nsed and for references to any Iiterature,book. 
or pape .. , where its manufacture and value are treah·d 
of. A. Wood gas costs more than coal gas. It needs 
considerable purification or treatment of some kind. 
owing to the large proportion of carbonic acid gas. It 
is treated of in the recent works ou the manufacture of 
gas, but except for special cases is a dead issue. 

(2533) J. B. asks if it is practicahle in 
connection with artesian well bormg operatIOns to fish 
Ill' pieces of iron from the bottom of the bore with au 
electro-magnet. If so please give dimensions, form of 
magnet. size of wire and winding. Also what form of 
battery to use f A. Au electro·magnet could be used 
for this purpose. The best form of magnet for the 
purpose would be an iron tube closed at one end with 
au iron core extending from the center of the closed 
end to the open end of the tube, leaving au annular 
space for the winding. UI!9 No. 14 wire. snd a plunllinl( 
bichromate battery with 6X8 mch zinc and carbon 
plate@. 2. Would the magnet work If casing is in the 
bore aud some water f A. Yes. 3. Would a perma
ncnt magnet auswer as well f A. A permanent magoet 
might answer for small pieces. 4. Which is the strong· 
er, malleable or common cast iron. and why f A.  
Malleable iron is much stronger than c"st iron, being 
more of the nature of wrought iron or low steel. 5. 
Are malleable castings used iu heavy machinery, and 
what weight is the heav!.,st of such castings you know 
of f A. Heavy malleable castings have beeu made. We 
cannot give weight. 6. Can you tell me what is the 
price of the phonograph, and could it be sent through 
the post ? A. The phonograph is reuted, not sold. It 
is too heavy for the mail. 7. Are there any books treat
ing blacksmithing or forging ? A. " Practical Black
smithing," by M. T. Richardson. 3 vols. Price by mail 
complete $3. 8. Wbat book would you recommend for 
a new beginner iu electricity ? A. .. Experimental 
Science." See our advertising columns. 

(2534) C. H. R. asks what to put into 
sirup made from sugar, to prevent crystallization. A. 
Make your sirup from 35 parts water and 65 parts sugar 
and keep in a smooth surface vessel. It will not crys
tal lize. 

NEW BOOKS AND PUBLICATIONS. 

THE AMATEUR PHOTOGRAPHER'S HAND 
BOOK. A manual of in stmction for 
the amateur. By Arthur  Hope. 151 
pages, cloth. Price $1 .25. The John 
Wilkinson Company, publishers, 
Chicago, Ill. 

This is a readable, practical book, containing twenty· 
nine chapters. The second chapter on "First Exposures" 
tells in the form of a story all the necessary steps required 
to make a good negative. Other chapters give reliable di· 
rections and formulas for silver and blue print print ing, 
and for making ornamental photographs without a 
camera. There are also useful chapters on lantern 
sl ide making, transparencies. portraits. interiors and 
landscapes. There is one full page photographic il lus
tration and several engravings of useful forms of ap· 
paratus. The book is written in simple, plain language 
free from scientific technical terms and is well adnpted 
for the amateur wishill/( to readily obtain a pract ical 
knowledge of photography. 

TO INVENTORS. 

An experience of forty years, and the preparation ot 
more than one hundred thousand applications for pa
tents at home and abroad. enable us to understand the 
laws and practice on both contments, and to posseS8 un
equaled facilities for procurin� patents everywhere. A 
synopsis of the patent law! of the United States and all 
forehen countries may be had on application, and persons 
contemplating the securinJl of patents. either at home or 
abroad. are invited to write to this ottice tor prices, 
which are low. in accordance with the times and our ex .. 
tensive facilities for conductin� the business. Address 
MUNN & CO .. omce SCIENTIFIC AMERICAN, 361 Broad
way, New York. 

INDEX OF INVENTIONS 
F o r  whlcb Letter. Paten' o f  Cbe 

United State. were Granted 

October 14, 1890. 
AND EACH BEARING THAT DATE. 

LSee note at end of list about copies of these patents.] 

Aeld proof retalnln2 vessel. O. A. Enholm . . . . . . . . 438.312 Advertisina- devIce. G. Quarr;e . . . . . . . . . . . . . . . . . . . . .  438.179 Air  purifyinJl H.pp8r8tu�. H. S. Benson . . . . . . . . .. . . . . 438.4M Amusement apparatns. F. H al l  . • . • . • • . • . . . • • • . • • . . .  438,'111 A nimal trap. G. M. A ndrews . . . . . . . . . . . . . • . . . . • • • • •  4.�.lS:{ 
!�::�j);��L��� ��� �;. �t.H.��tIa�·kh·��8t : : : : : : : : : : : : :  : : :  :�:t7� 

(2528) O. K. A. asks for a recei pt for �:�: ���k�.�;:,��d';I�t;��';;:' J. 8. Irvine . . . . . . . . . . . . 438.478 
making. a nickel or silver plating suitable for iron or Balin" press, A. A. Gehrt . . . . . . . . . . . . . . . . . . . . . . . . . . . . 408.540 
steei . A. For silver and nickel plating we refer you to ���� as�:�er�����I��:.or d'���sr'a� :���h�';;i'; ·bar·. · 438. 14tl our SUPPLEMENT, No. 310, and many others. Iron or Barrel stand, Pearson & iI'oster . . . . . . . . . . . . . . . . . .  4:�.4A6 
steel must have a light deposit of copper before plating ::��;��:: �::�ra'i16�na':,����et:gr· � .1o�:"k�a-c: 4;;8.465 
with silver. C. Currie . . . . . . . . . . . . . . . . . . . . . . . . 

·
. · ·  . .  · · · · · · · · · · · · ·  4$.H5 

Battery. See UalvR.nic battery. 
(2529) H . . E. C. writes : I w:onl? l ike to . :::�:��: ��ftW��t'iet· �· .�I.I.����::::: .. :.: .. ::: : : :  m:� know If there IS or can be put sOIlethmg m kerosene I Bed. foldin2, Anderson & Hansen . . . . . . . . . . . . . . . . . .  4'18.132 

oil lamps that will put the 011 iu such a condition that ������e�'c�n�·����r��: · .• CE: ·Eiilii;.:oii.r : : :::: : : :  �:� It can only be ignited at the Wick, or that the lamp cao- Btcyele lock. M. Butter . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 438.526 
not explode, either liqUId or dry state. A. There is no 1:�%��c���:��h",,';�·l2a�Il:"':i\�:Ck:: : : : : : : : : : : : : :·:.: : :  m::l 
such substance. Materials for the porpose have been BtoCk .. See Fuse btock. Pulley block. 
sold by unprinCipled dealers through lhe country, but �::;.';g.'P��:"<l'��I��·;g:;g�urr�D�ng�·o����brey .. . ':18,488 
no faith should fle place<l in any of them. Boller heads. unwelded lock brace strap for. J. B. Brennan _ . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . • . .  , 438.522 (2530) S. P. R. writes for a. receipt for a BOi�!����u&tt���iI�������c.��.��s.���.��.���j.��: 4:J8,[>'IV silica paint and a receipt for a fibrous and waterproof Bolt. See Flour bolt. T-bolt. 

© 1890 SCIENTIFIC AMERICAN, INC.



Jeitutif ic  �mtti,au4> 
Boneblack drymll apparatu., G. Enllel . . . . . . . .  ,. . (38.577 Fruit Ilatherer. S. O. HickoK . . . . . . . . . . . . . . . .  . . . . . 4:18,I58 Pulley block, C. H. Weeks . . . . . . . . . . . . . . . . . . . . . . . . . . 438.4M Book. n. M. Smyth . . .  . . . . . . . . . . . . . . . . . .  .. . .  (:18.389 Fruit kOlfe. W. W. Tyson . . . . . . . . . . . . . . . . . . . . . . .  438 •. 1l1 Pul ley hub. W. R. COlher . . . . . . . . . . . . . . . . . . . . . . . . .  4.18.283 Boot leliC supporter, H. G. Booz . . . . . . .  . . . . . . . . •  4,)8,466 Furnace attachment. C. O. Arey . . .  . • • .  . . . .  . . . . . . .  4i8 281 Pul ley. self-locklDll, ..... W. QUitman . . .  , . . . . . . . .  488.291 Boots or shoes, blacking and burntshinli{. W. W. Ji'nrmture fastelllnJl. Rlatted. S. W. Peregrme . . . . . 4 )8 , 175 Pump, Bubmel ged metallic, 6. J.  Keller . . . . . . . .  o .  4:{8.1t)o� Crooker , . . • . • . . . . . . . . . .  , . . . • • . .  . . .  . 4.18,470 It'''use block, T. A. t£dison . . . . . • . . • . . . . . . . . . . • . • • •  43ti,.{05 PUDchIDiC checks. machme for, W. E. Barnum • • • •  4:i8.1:i6 Bor. See COlD-actuated box. Electric wire dis- Gamle. See Ii-'eed gau2e. Micrometer a-auge. Puzzle. J. 11-'. Zachary . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  4�.217 trlbutlon box. }I'oIdmg box. Letter box. Shz· Rm2 gauge. , QUiltmg machine. A. Beck. . . . . . .  . . . . . . . . . .  . . . .  43H.138 nal box. GalvaniC battery. R. E. Murphy . . . . . . . . . . . . . . .• • • • •  438,5&6 ltack. See Clothes rack. Pen rack. 

Wagon body. H. C. Arm.trong . . . . . . . . . . . . . . . . . . . . . .  20.206 Watch pendant. J .  C. Dueber. . .  . . . . . . . . . . . . . .  . . . . . .  2O.3l'1 

T RADE MARKS. 
Brass PinS. A. Shnmpton & 80ns . . . .  . . . . . . . . . . . . .  18,530 Canned oysters. meats. frUlu, and vegetables. Glbb. Pre.ervln" Company . .  . . . . . . . . . . . . . . . . Ii! 516 BO'��J�e���i.�� .��� . .  ��.�l.���� . . �����r .����.�?o 4.'18.547 g:: :����:i:I�:��p�!itl��I���:wrl�ht : . : : : : : : : : :  !�:� ::H:��Pb��t:!: �e���lg��dv;,.ii '])'epoeie: : : :: : : : ' !�:��� Hrace. See Bit brace. GHH holders. gUIde frammg of, 8. Cutler . . . . . . . . . . . 438,472 Rallway brake pipe couphnll. G. Massey . . . . . . . . .. . .  4H8,290 
Cou2'h and k idney curp.. Sy lvan Remedy Co. . . • . . .  18 529 .Deodorant. tOilet. B. V. Ludlum & Co . . . . . . . . . . . . . .  18.527 

Bracket. See Scaffold bracket. G8.tI meter8, regll�terInil apparatus for. J. B. Wnl- Railway. cRble, J. C. Shelley . . . . . . . . . . . . . . . . . . . . . . .  488,25H 

n�:��:� ���·h������IB�'��1�1����.ter . . . . .  : : : :  . . . . .  ��:�� Ga:1a��ter8; ' stop ' �(,i;on' register fo�:'W': 'X: �r. 438,:¥)8 �H::� �g:���:ti:�dB:��k;or: 'w: ii: Ro·wie·t'i.:: : : . :�:�� Brake. See Car brake. Railway brake. Valon . . . . . . . . .  . . . . . . .  . . . . . . .  . . . . . . . . .  488.451 Railway condUit sy�tem, electncR.l. M. Wheless •• 438.262 Brake. C. C. Reynold� et al . . •  . • . . . .  . . . . . . . . • •  4;�.4!lt Gate. See Ratlway crossing gate. 'rlltlng J(ate. RaI lway crOSSing a-ate. M. B. Mills . . . . . . . . . . . . . . . . . .  4.-)8 •• {t'l Brake beam. J . W. Baker . .  . . . . .  . . . . . . . . . . . . . 4 lB.4t-i2 Gate. E. S. Crawford . . . . . . . . . .  , . . . .  . .  . . . . . . . . .  4.'l'l.1 44 Railway. electnc. H. E. SWift . . . . . . . . . . . . . . . . . . .  438..564 Brewmll. apparatus for, W. J Selb . . . . . . . . . . .. . " 4.� •. �28 Gate. M. D. Hunter . . . . .  . . . . .  . . . . . . . . . . . . .  438. �71't Hal lway rail, �'. IJ. Pitman . . .  . . . . . . . . . . . . . . . . . . . . .  4J8.444 Brick kiln. contInuous. T. 1£ast . . . . . . . . . . . . . . . . . . . . .  438.227 GeurlD2'. changeable speed. Everett & Klrkpat- Rai lway rail and seat. reversible. Krutsch & An-BrICk or t i le ki ln . B. C. Wickers . .  . . . . . . . . . . . . . . . . .  .38. 135 Tick . . . . . . . . .  . . . . . . .  . . . . . . .  . 438,231 der.on . . . . . . . . . . . .  . . . . . . . .  . . . . . . .. . . . .  (:18.3.;1 Brtdl{e. iron. Webb & l-Iaa,{ . . . • • • • . . . • . . . . • • • . . . .  4*J.511 8r�s�r���r�a-�:�:::.g�I�\�. ������t�;boe . . . . . . . . . 4:l8,584 n:�\::� �f:t��t:l.e�i.r�·\lbb�i l s.������. :::::::: : '.' �:� g��k�e.s����iR�d���S�.��.��s " : : : : : '. : : : . : :  : . : : : :  �:�� GlaZiers' pOints. makmg. J. B. Hastings . . . . . . . . 4.i8.5b2 RatlwRy tle plate. Angerer & Samnel . . • . . . . . . . . •  4:38.300 Burner. See Hvdrocarbon burner. Petroleum Gram rueter. J . S. Chase . . . . .  . .  . . . . . . . . . . 43S.370 RaI lway traIns, means for controlhnl{ the move-burner. Vapor burner. Grate bar. SOUl at & Trouard . . . . . . . . . . . . . . .  . . . .  . 4&!.4!f!1 ments of. Q. J. Huke. . . . .  . .  . . . . . . . . . . . . . . .  438.160 Burr cylinders. device for straightening the teeth Grate. ventl latmg, P. Mil ler . . . . . . . . . . . . . . . . . . . . . .  4.*',274 Rai lways. cO l J tact for ovprhead electriC. A. H .  of, F .  O .  Grove. . . . . . . . . . . . . . . . . . . . . . . . . . .  (�S.41 3  Grater. E .  C .  Boraback . . . . . . . . . . . . . . . . . . . . . . . . . .  438.iJ88 Chadbourne . . . . . . . . . . . . . . . . . . ' "  . . . . . . . . . . . . . . 4:lB.404 Butter jar, P. }4 .... IJewls . . . . . . . . . . . . . . . . . . . . . . . . . . .  438.4 )9 GrtndlU� machine. metal. J. B. lIa.stInjilS . . . . . . . . .  438.abl Rake. See Bay rake. Butter pockage. G. F. Smith . .  . . . . . .  •. . . . . . . , 4.-�.HI;) Guard. See Car door �uard. Elevator guard. Heclining and fOlding chair. 1£. Smith . .  . . . . . . . .  4,'lS.570 Button. J H. Wells . . . . . . . . .  . . . . . . . . . . .  . .  . . . . 4:18.428 Keyhole Ilu .. rd. Iteel See Clothe. hne rAel. Cab le grips. automatic throw-off for. T. W. C. Handle. See Casket handle. Sklppina- rope han- Refrl�erator. J .  Dixon . . .  . . . . . . .  . . . . . . . . . . . .  438.::US Spencer . .  . . . . . . . .  . . . . . . .  . . . . . . . . . . . . . . . .  4 �8.449 d ie. Regulator. See Blowpipe rel{ulator. }4'eed rejilu-Camera. See Photographic camera. Hanger. See D:1or hanger. lator. Wmdmdl reRu)ator. (�H.n. See 0 1 1  Can. Harne-AS, J. R Phelps . . .  . . . . . . . . . . . . . . . . . . . .  438.aoo Rein holder, W. A. Havens . . . . . . . . . . . . . . . . . . . . . . .  4:lS.�7� Car brake. D. Cl'onin . . . . . . . . . . . . . . . . . . . . . . . . . . .  4 l8. 13.1 Harness trimming'. D. J. Regan . . . . .  . . . . . . . . . . . . . .  4:lM,I8'.J RlDJ,." and plug gaulles. maklDil, W. Lorenz . . . . . . .  488.� Car brake. M. Madden . . . . . . . . . . . . . . . . . . . . . . . . . . .  4*'.3-11 Harrow. 'r. R. Crane . . . . . . . . . . . . . . .  . .  . . . . . . .  .. . . .  ��.405 RInil jilaUlle. Wareham & Uoll . . . .  . . . . .  . .  438.4,:,s �ar coupling. E. A. Gal lup . . . . . . . . . . . . . . . . . . . . . . . .  43$. n? Harvester, H. E. Pridmore . . . . . . . . . . . . . . . . . H\!.277 RollA, sera per for cleamng the peripheries of. W. Car couplmg. W. Greenwade . . . . . . . . . . . . . . . . . . . . .  43., I f)l ilarvl:ster bIDders. drlvmg mechanism for. J. C. N. Cornel l . . . . . . . . . . . . . . . .  . .  . . . . . ... . . .  438.14:1 ("ar couphng. A. C. McCord . . . . . . . . . . . . . . . . . . . . .  438 27� McLachlan . . . . .  . . . . . . . . . . . . . . . . . . . . .  438.4�1 Roof. M. W. Powell . . . .  . .  . . . . . .  . . . . . . . . . . . . . . . .  4. -i8.:{24 Car couphng. E F'. O'Haver . . . . . . . . . . . . . . . . . . . . . .  438,44� Harvester, corn. F. R. Cillgalle . . . . . . . . . . . . . . .  4&1.142 Roofin", ttie. E. C. Lindemann . . . . . . . . . . . . . . . . . . . . .  438 321 Car couphng, F. P. Onzon . . . . . . . . . . . . . . . . . . . . . . . . .  4.l8.48.1 Hasp lock, G. W. Mackenzie . . . . . . . . . . . . . . . . . . . . . . 438.n54 Rubber compound. A l lAn & Lovell . . . . . . . . . .. . . .  438.59;) Car couphng. J .  Ronk . . . . . . . . . . . . . . . . . . . . . . .  4.-)8.!l8 Hay rake. M. R. Jenkms . . . . . . . . . . . . . . . . . . . . . . . . . .  4.)8.816 Rllie. prmter's, If:. P. Mowers. . . .  . . . . . .. . . . . . .  4:a8�255 (;ar COVerInIl. freight. W. W. Green . . . . . . . . . . . . . . .  438Jl80 Ha.y rake. E. Tush . .  . . . . . . .  . . . . . .  . . . . . . . . . . . . . . . . .  .tiS 5&1) Sadd le8, CIncture nttachment for nding, H. Hart-Car door iluard. W. R Conger. . . . . . . .  . . . . . . . . .  438 . .f32 Hay stacker. L & T. Sos8man . . . . . . .  . . . . . . .  ." 4->8.500 mann . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 4AA.477 Car draw bar. C. A. Schroyer . . . . . . . . . . . . . . . . . . . . . .  4.-i8 •• {86 Heater. See li eed water heater. Water heater. Sl.lfe lock. A. Kirks . . .  . . . . .  . . . . . . . . . . . . . . . . .. . .  438 •• U7 Car. electrIC motor. J .  11'. Shawhan . . . .  . . .  . . . . .  . .  4 *-,.](-12 Heater. E. S. WI l Der . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  4�-)8 •. i36 Safe lOCk. electriC. Hollar & Holmes . . . . . . . . . . .. . .  438.2{6 eMr JlearjnJl. motor. O. C. Smith . . . . . . . . . . . . . . . . . . . . .  488.191 HOisting machme. W. Roth . .  . . . . . .  . . . . . .  . 4)8. 187 Sash fastener. C. Wolcott . . . . .  . .  . . . . . . . . .  4 18.337 Car replacer. J. McGary . . . . . .  . .  . . . .  . . .  . . . . . . 438.483 Holder. See CufJ holder. File holder. Lamp Saw jOlnt1Da- and dre�s1U1l deVICe. W. 8. Bnlya . . .  488.181 Car 8andlnll deVICe. \V . F. McCready . . . . . . . . . . . . . .  4S�.;)68 holder. Paper roll holder. Rem holder. Sbade Saw Jomtmg and dressmg deVice, N. H. Roberts . .  4:)8.18.( Car step. extenSIOn. W. W. Beebe . . . . . .  . . .  4 >8,403 holder. '1'001 holder. Saw tool. W. 8. Italya . . . . . . . . . . . . . . . . . . . . . . . . . . . .  438.180 Cars, connectIOn for the steam healIng plpe8 of Hook.. See Check hook. LaClDg hook. Snap 8caft'old bracket, O. De l l aer . . . . . . . . . . . . . . . . . . . .  4..18.249 rai lway. P. McEnany . . .  . . . . . . . . . .  4 �.351) hook. Scales. weighing. W. H. Stewart . . . . . . . . . . . . . . . . . 438,248 Carbon filaments, manufacture of. 'r A. t£dlson . 438,299 Horses. deVICe for checking aDd un checking. D. Screen. f;ee Wmdow screen. Carbon!!, Rauge for testlOJo( fibers for mcandes- C. h. nowles . . . . . . . . . . . . . . . .  . . . . . . . . .  4 18.550 Scrubbmg machme, H. Prud'homme . . . . . . . . . . . . . . .  438.rJRt cent lamp, T. A. Edison . .  . . . . . . .  . . . . . . . . . . . .  438 300 Hot air register evaporator. A. F. Hilyer . . . . .  4;�.159 Seal press. E. J. Brooks . . . .  . . . . . . . . . . . . . . . . . . . . .  4:*,.140 Carboy for aCld)$. J. w. l.I�ox. . . . . . . . . . . . .  4,:J8.149 Hydrocarbon burner, WIlbon & Mason 43S.5UJ to 438.515 SeedlnJ! machllle. A. Sta.nsel . . . . . .  . . .  . . . . . . . .  4il8 501 Card repeatmg machme. Jacquard. W. P. Uhlin- I-beams or channel bars, wachme tor cuttmg • •  J .  Sewer cleanIng apDaratus. J . ll. Medcraft . . . . . . . . .  4HS.2il4 a-er . . . . . .  . . .  . . . . . . . . . . . . . . . . . . . . . . . . 4.18.508 Koehler . . .  . . . . . . . . . . . . . . . . . . . . . . . . . . . . . " 438.252 Sewm2' mach me bmdma- attachment, G. Wissler .. 4.'�.212 Carpet stretcher. J. L. Kme-ston . . . . . . . . . . . . . . .  438.�{7 Indicator. See StatIOn indICator. Shade holder. C. li. Herrick . .  . .  . . . . . . . . . . . . . . . . .  438.2:{5 

8:��::�.e t;fe 8T�fcO:�a��II!�:8. J efierles & Grant .. . . 4aM� �����:ldago�er� 'F�rW��SOOley ' : : : : : : : : : : : : : . : :  ':::.: t�:�1� ��::���g �:c:��:i �b:ar�ertsch . . . . . . . . . . . . . . . . . . .  438.222 

Cart, road, C. Comstock . . . . . . . .  . . . . . . . . . . . . . . . .  4�,:-J45 Insect,lClde. N. GIles. Jr . •  et al . . . . .  . .  . . . . 438,593 Sheet metal artICles utlllzmg electricity in the Cart. road. R. D. Scott . . . . . . . . . . . . . . . .. . .  4 .. )8,498 Insulating apphance for electrIC batteries, S. C. formatIOn of. M. W. Dewey . . .  . . .  . .  0 0 '  . .  438.406 Cartrlda-e cases, UtlhZlllg electrICity in the forrua- C. Currie . .  . . . . .  . . . . . . . . . . . . .  . . •  438,53� Sheet metal electrlca l lv, apparatus for formInJl tIOn of metal l IC. M. W. Dewey . . . . . . . . .  . . . . . 4.18.400 Insulatmg electrical conductors, T. A. Edison . . .  438,009 or shapinll. M. W .  Vewev . . . . . . . . . . 438,407, 4.18"t08 Cartridge shells. machine for bormg. C. Rauhe ... . 4)8.241 Insulating JOInt. S. H. Short . .  . . . . .  . . . .  . . . • . . 4.:.ib.4�;) Ships. patches for breaches In. J. H. Smith . . . . . .  43R ]00 Case. See Rye�laRs case. Iron. See Curhng Iron. SoldermJ[ Iron. Shoe fastener. R. & M.  Rothschild . . . . . . . . . . . . • . . . . .  438.186 Casket handle. J. R. Fletcher . . . . . . . . . . . . . . . . . . . . . .  4:l8.349 Iron. manufacturmg. W. P. Hopkms . . . . . . . . . . . . . .  4i)8.436 r:hoe tie fastener, U. II'. Seymour . . . . . .  . . . . . . • . 438.245 Caster, J. Thmnes . . . . . . . . . . . . . . . . . . . . . . . . . . .. . 4:\8.506 Ironmg board. Shepherd & DaVIS . . . . . . . . . . . . . . . . .  4. ;s.1�4 Shutter fastener and slat operator. combined, A.  Caster. furmture. O. Pederson . . . . . . . . . . . . . . 438.216. 4 �  422 Jack. See L.iftlDll jack. Pranke . . . . . . . . . .  . . . . . . . . . . . . . . . . . . . . . . .  43.�.4�5 Ca�tlU R'  apparatus. H. H Lloyd . . . . . . . . . .  HS.55.1 Jar. See Butter jar. Shutter worker, E. M. Peterson . . . . . . . . . . . . . . . . . . . 4:�,240 CastIna sash wetghts. deVICe for. R. W. Barrett . . .  4)8 1�7 Joint. See Ball and socket jOint. Insulattnl{ Shutter worker, A� Pranke . . . . . . . . . . . . . . . . . . . . .  �.426 f1atamenlal sack. G. Fuller . . . . . . . . . . . . . . . . . . • . . .  43d,n:�7 jOint. Signal box. police patrol. C. Plumb . . . . . •. . . . . . . . .  4:,3.361 Celhn�. metal lic. C. C. Moore . . . . . . . . . . . . . . . . . . . . .  4.�.3'28 Journal bearm2'. anti-friction. W. E. Elliott . . • • . . • 4.3S,576 Signahnil apparatus, electric, T.lA. Edi�on . . . . . . . .  438 •• 104 CelJs or retaining vessels, composition for, O. A. Key. See Telel{raph kev. 8klpPInll rope handle. mUSical. J. N. Pringle . .i 4�.489 

cell�n�rOI:::taij,in"'·v .... sel�: co�po8iiioii of iit;'tter .'18,SI3 Ji���okee��:i�·/�n�'��� kliri: ' 'Brick'iii;,:' DryinK 438.
0.'l4 ��e��hbo"O·k�G�l:f."�r�ntib";:d · : : : : · : : : : : : :  : : : : : : : : : : : . : l�N� for, O. A. Enholm . . . . . . . . . .  . . . . . •  . . . .  . .  4.qs.�11 kiln. Soldermg iron. reverSi ble, J.  D. Wilson . . . . . • . . . . .  438.4.")8 Centerboard for boats. yachts. etc .. J. A. SqUires. 4 18,199 Knife. See FrU1t knife. 80le edge burnishmg maclnne, W. J. Lavey . . . . • . . .  4.18.;-HR Chair. See Railway chatr. Reclming and foldlDll Kmtting machine, CIrcular. A. T. L. Davis . . . . . . . . 4:l...�.3(6 Spoon. O.  Levin�er . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  4.18.879 chair. LaCIng hook, Ii" S. Mcl{enney . . . . . . . . . . . . • . . . . . • . 438.4:')0 Spout and can opener, detachable, D. W. Green . .  488.475 Check hook. A. Lobdell . . . . . . . . . . . . . . . . . . . . . . . . .  438,380 Ladder. step. J. W. Hester . . . . . . . . . . . . . . . . . . . . . . . . .  4:18.157 Spring. Hee VehICle sprlnll. 

gg����[athSe�eN?oi��u�ri<;r.��.�·. . .  . . . . . . .  • . . . . . . .  438.1� ��:�dp�ra:���·. ?\.Si:cii�g::: : : :  .:::: .:: .::. ::: . :::::�:: : :  �� ��:��: ���dar�dn��:: :v!s\�aW:?:�;:::::: . .  :: : : :  t�:�� Churn, J. IJ. J. .. ancaster . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  438.165 I .. amp base. T. A. Edison . . . . . . . . . . . . . . . . . . . . . . . . . . . .  438.310 StRmpmg and punchmR' machme. E. B. Stimpson . ":�,329 Churn. }4J. D. Middlekautr. . . .  . .  . . . . . . . . . . . . . . . . . .  438.4S2' )."amp. electric arc. A. Apps . . . . . . . . . . . . . . . . . .. . . . . 438.1H Stand. See Barrel stand. Wash stand. Churn closure. H. F. Batchel ler . . . . . . . . . . . . . . . . . . . . .  4 �.26.'� Lamp holder. W. Jefferson . . . . . . . . . . . . . . . . . . . . . . . . . . .  4.{8.Jf)2 Rtaple stitch ina- machtne, Bradley &; Lavigne . . . . . .  4-'lB.m Churn closure. D. W. Curti . . . . . . . . . . . . . . . . . . . . . . . . 418.21l4 Lamp. mlDer's. J. Batz . . . . . . . . . . . . . . . . . . . . . . . . . . . . . :18.400 StatIOn Indicator. P. 1'. 1. �'yfe. . . . .  . .  . . . . . . .  . . . .  408.2 '2 Churn dasher. B. (I'earin . . . . . . . . . . . . . . . . . . . . . . .. . .  4.lH.5:),1) I .. amp shade support. O. F. Wegener . .  . . . . . . . . .  488.455 StenCIl plate. B. Baugh . . . . . . . . . . . . . . . . . . . . . . . . . . . 4BR.221 

2!���!� ���::�: 4'. �e::lher· ·. : · · ·  : : :::: : : : : : :::: :: :::: :  j�:i� t:�gs��!��;�g�r�eci����:���t:��ilt· :ecfr��!e1�: 4 -i8,4;H ��r:�O;���:ii:r sEf:a�.()J.d��o�8.d·�iit::::::::::::: � : : · ·  :�:�� CircllIt mterrupter. N. & J .  Chaize . . . . . . . . . . . . . . .  �� A. Edison . .  . . .  . . . . .  . . . . . . .  . . . . 4;-)8.298, 4.'-l8.307 Store serVICe apparatus. C. St. Onge . . . . . . . . . . . . . .  438.201 Clasp. See Corset claAp. Lantern for railway Illttes. shimal. W. P. E lhott .. . . -tl8,228 Stove and ranJ,te u.ttachm�nt. E. S. Brown . . . .. . . . 4;�8.14t  CleVl •• plow. �'. M. Foos . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  4.'lS.536 J.atch. llate. J .  A r,mdberg . . . . . . . . . . . . . . . . . . . . . . . .  438.481 Stovepipe couphnll. L. P. Westcott . . . . . . . . . . . 438.58'> 
glg��s�yvne���o:��:rlo�: £� 1Kf.�W�er.'. :::.':: ·:: :.: . . .  !�:� t:��;ri:: �e�IT:�,lt: i:: Sa�eridorpii ' : : : ' :  . : . : : : . : : :  m:�, ���':t�sc��teor���lii��bris��r f�� .�oa� • .  �: W: :���e 1�:li� {-'Iothes ,me prop . T. F. A ltman . . . .  . . . .  . . . . . . .  . 4�.t31 Letter box and gate post. combined, R. Groom, Supporter. See Boot leK supporter. Rail sup-('Iothe. llne reel, D. Young . . . . . . . . . . . . . . . . . .  4 18,215 Jr . . . . . . . . .  . . . . . . . . . . .  . . . . . . . . . . . . . . .  4.18.476 porter. Clothes rH.ck for houses or exhibiting a-arments in J."evel. plumb, Blackwood &; Bradley . . . . . . . . . . . . . . .  438,518 Switch. See Electric switch. stores. \1 . C. Adams . . .  . . . . . . . . . . . . . . . . . . . 438,Ji11 I,evel • •  pmt. H. Green . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  438.541 Table. See Embalminll or laylnll'-out table. Coal cuttmg machine. P. Rtchards . . . . . . . . . . . oo . . .  4 l8.446 J..lftmR' Jack, S. B. Rigler . . . . . . . . . . . . . . . . . . . . . . . .. . . . . -iSS.4Ht> T-bolt. E. Huber. . . . . . .  . . .  . . . .  . . . . . . . . . .  . . . . . . . . .  4:lR.lfit Coal screeDlmz mechanism, E. O. Coxe . . . . . . . . . . . . .  43..".527 Lme fa.stener, G. W. Bowers . . . . . . . . . . . . . . .. . . . . . . . .  488.S!l8 TelegI8ph tnstrument. J. Geary . . . . . . . . . . . . . . . . . . . 4:{8.2:18 COin-actuated box. J. W. Patter.on . . . . . . . . . . . . . .  4 1R,lH Lmotype mHchme. O. Merllenthaler . . . . . . . . . . . . . .  4.18,:.", 1'elellraph key. Crockett & Dedrick . . . . . . . .  . .  . . . . .  4:l8Ji:lO 
g��::��d�h��"�:::' J,���Cli.in·::::::::::. ::. :: . ' !�:N� t�'l,'��d �::tk��y��!'lcOeCk�·C�nfJ�A'!tig�el';,Ck: ·iia:sp (38.46

9 1:1��!,0��g ��?g.'b�J,��';:r�: : · : : : : : : : : . : : : · : : : : : :  �� Combination lOCk. H. W. Ma8ters . . .  . • • . . . . .  . . . . . 4 :IS,3a.3 lock. Master key lock. Safe lock. Test IDa- and display appa.ratus. coln-control1ed. J. COI�'dfs�a�o.� ��.� �:���� �.l������ .���.���.��: �: ::-: 438.300 ������;�neenc'h,��isJ�.�(�r�yma·ri · · : : · · : · · : : : : : : : :  :�:� Thit· c��;Jr��:'j: ·pt{stoi-iieid.: :::·.:·. : ·. : : : ·. : : : : :  .... : :: i.�:� Cork extractor. J. F. Duffy . . . . . . . . . . . . . . . . . . . . . . . . .  43H,4 10  JJoflm take-u p mechamsm. G. F. Hutchins . . . . . .  4a8.269 Tie. See Rallwav tie. Corsey clasp. W. F. McGee . . . . . . . . . . . . . . . . . . . . . . .  HS.l72 Looms. deVICe tor connectInJl picker straps to the Tiling. O. P. Eltertch. . . . . . . . . . . . . . . . . . .  . . . . . . . . . . . . .  4::19.229 Cotton ciJopper and cultivator, A. S. Harrell .  • . . .  4 i8.15.1 picker stICks of, Hanse & Eder . . . . . . . . . . . . . . . .  438.152 TUtmll llate. M. 8. Piper . . . . . . . . . . . . . . . . . . . . . .. . . . 4:3�UlfiO Coupling. See Car couphna-. Railway brake pipe Looms. shuttle operating' mechamsm for narrow.. Tire Ught ener. O. C. Richards . . • • . . . . . . . . . . . . . . . . .  4$8,862 conplina. Stovepipe couplIng. Thill CHUp· ware. \Vyman & Gordon . . . . . . .  . . . . . . ... . . .  438.214 Tobacco ""crap cutUna' machine. H. D. Span,der . .  4:18,198 hnil. Magneto-generator, N. B. Gmochio . . . . . . . . . . . . . . 438.434 'l'obacc:J stick. Renner & Bowers . . . . . . . • . . . • • • . . • . .  -t')8.445 
�����e:dj!��:�i:.dk�8�a�::lN�g::��t::::::::.: : :  ���:�� �:���k�Y ro�tk�ll�rE. Russeil: ir:::::::::::::: : : : :  !�:� �g��:���p:�13��,�rtp�;�1l1, �. �ue���::::::::::. : ' : : . !:��:t�� iJuff holder. E. C. Drew . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  438,47:1 Measuring apphan�e. shIrt, J. F. PrlzlZ'int . . . . . . . . . .  �l'j8 Tona-ue depressor. C. H. Truax . . . . . . . . . . . . . . . . . . . . .  438,3:ro Cultivator. W. J. Roe . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  43S.447 MeaSUr1D2 the strength of electrlc currents. ap- 'root holder, E. S. G lover . .  . . . .  . . . . . . . . . . . . . . . . . .  433 150 
�:��!!�u'i.i���o�lahc�8?'rlsRrChard8(;ri: : : : : : :  :�::: : :  !;::�� MeIta��l�::�:to�t�i�n��j�l;a� Ru·y.:r;beke . : : : : : !3�� +g�':lr��l-1�\r AHti::;!:.:?��::· . .  : : : ::: : : : : : . :  : : : : : : :  t{�:�� Cut-out. thermal, W. R. 'Vhlte . . . . . . . . . • •  a • • ••• • • • 4 l8,3D4 Merchandlse package. H. P. Barber . . . . . . . . 4s..�,3G7 Toy pIstol. O. C. Blackmer . • • • . • . • . . . . . • . . • • • . . . . . . . .  4�,139 Cutlery. rolls for makIng table, I. Hirsch . . . . . . . . . .  438,374 Metal bars. machine for forming �lbs or flanges Trace carrier. W. A .  Marsh . . . . . . . . . . . . . . . . . . . . . . . . . .  438,418 ( 'utter. See J.-'Iue hole cutter. Smmr cutter. on, J. C. rl'aliaferro . . . . .  . . . . . . . . . . . . . . . . . . . .  4�.B64 Traction wheel. JJ. Empie. . . . . . .  . .  . . . . . . . . . . . . . . 4:J8.411 
���0;.�':�.p���;���tW!I�?8�a�·. �.�I.��.��� .• .
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,33
9 ±�:�:�����Ngmrii!�h·I!�:l,�'!.�e�I:�c�evice· 1''0;; A: 488,552 Dental tool, F. T. Van Woert . . . . . . .  . .  . . . . . . . . . . . :lll,5J6 for worltlng, H. D. Burton . . . . . . . . . . . . . . . . . . . . .  4:lB.525 Hatherell . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  438.155 DeSta-Ds in colors. producing- raJsed, T. Benfield . . .  .( �.:)�J7 Metals from their ores, apparatus for the extrac- Trap. See Ammal trap. Dish wasber. H. E. Davis . . . . . .  . . . . . . . . . . . . . . . . . . .  43..�.5 i3 bon of, T. R. Jordan . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  438.479 1'rlcycle. A . . K Miller . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  438.273 Door hanger, M. C. RIchards . . . . . . . . . . . . . . . . . . . . . .  4 '8.581 Meter. See Grain meter. Trol ley pole. J. 1\1.  Andersen . . . . . . . . . . . . . . . . . . . . . . .  438.219 Door hanller. J. C. \Vands . . . . . . . . . . . . . . . . . . . . . . . . .  488.510 Micrometer gauge. S. II. Stupakotf . . . . . . . . . . . . . . . . . .  4�,504 Tro]Jey WIre support or hanger, B. C. Wirt . . . . . . .  438,211 Door hanger. sl iding. A. B. Pullman . . . . . . . . . . . . .  438.:J25 �lop wnnger. A. M. Borland . . . . . . . . . . . . . . . . . . . . . . . .  438,467 Trough. See l<Javes trough. Doors. counterbalancin61 deVice for.".T. J. Graves .. 4a";.4M Motor. See ElectriC motor. TransmittlDJo( mo.. Truss, Miller & Bennett . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  4:38,169 Drum and damper. heatmg. G. G. Burton . . . . . . . . .  4 18.297 tor. 'l'ubs, manufacturmg crockery wash, W. D. Stew-Orum. drlvmg. S. Dles('her . . . . . . . . . . . . . . . . . . . . . . .  , 43S,250 Mower and hay tedder. combmed. D. F. Saurer . . .  4.i8.492 art . . . . . . . .  . . . . . . . . . . . . . . . . . . . . . . . . . . .  . .  . . . . 438.200 Drying ki ln. S. W. Perea-rme. . . . . . . . . . . . . . . . . . . . . . .  4.)8.42J Mower uttachment. lawn. Z. E. Boule . . . . . . . . . . . .  4SS.:UO Tunnels in watpr bearing soil, apparatus for driv-Dust collector. E Bretney . . . . . . . . . . . . . . . . . . . . . . . . .  4.18.5:?3 Mower, lawn, M. C. Henley . . . . . . . . . . . . . . . . . .. . 438.156 1na-. J .  H. Verina-. . . . . . . . . . .  . . . . . . . . . . . . . . . . .  4.�8.50S Dye. blue"llreen, A. Herrmann (r) . . . . . . . . . . . . . . .  1l,P6 Mowlng' and reapmg machme. P. Plerce . . . .  . . . . . 438.424 TypewrItmg machme. C. R. Clerk . . .  . . . . . . . . . .  4hS.43U DyeAtu1Js. manufacture ot, Lauch & Kn,ke.ter. . .  4:)8.433 Mustc notatwn, E }4'. Clemens . . . . . . . . . . . . . .  4a8,4� UmbreJ ia or parasol. foldm�, C. A. Anderson . . . . .  4.{8,461 Ear trumpet. J . Boyd . . . . . . . . . . . . . . . . . . . . . . . . . . . 4&8.3 M NallA . appalatus for the manufacture of. P. A. Umbrel las. fabrIC for coverlD2'. R Takaki. . . . . . .  4:18,202 Kaves troua-h, JJ. S. Bon brake . . . . . . . . . . . . . . .  4&;,519 NIlsson . . .  . . . . . . . . . .  . . . . . . . . .  , . . . .  . .  . 4:"iS,557 Valve CU:iltnJ,Z and seat. P. T. Coffield . . . . . . . . . . . . . . .  43.';.5:2 Electric circUlt8� automatIC safety cut-out for. G. Nalls. machme for the manufacture of horseshoe Vulve, safety. P. J .  & C. F. Cunneen . . . . . . . . . . . . . . .  438.4j1 T. Woods . .  . . . . . . . . .  . . . . . . . .  • . 438.5!lO and other. P. A. Ntlsson . . . . . . . . . . . . . . .. . . . .  4�8.f)[>f) Valve. Mteam radiator. C. E. Van Auken . . . . . . . .. . 438,.);12 

�l:���!� f,�r:.�"s1��1�·. �.nA�c\\�C���·r�·.�: �.���.n�� t�:m ��i�S�n�b�¥ .. �aB�W;ni:· J .  W . . �I�S . :  . . : . . • : • • .  : . . . .  : �:� �:g?�I:���ii:'g.�: �: �;a:��l�a�n': '"::::::::::::,'' ' 1�:�� Electric IhlhtinJ! system. T. A. Edison . . . . . . . . . . .  4-�,:}ln OpLtcal mea8Unng. n()se conforming, and record- Vehicle sprIn�. E. M. Van Valkenburg . . . . . . • . . . 4.18.207 Electric motor. E. Thomson . . . . . . . . . . . . . . . . . . . . .  4 �.21:4 109 inAtrument. combined. D. V. Brown . .. . .  4:18.401 Vehicle sprinJl gear, F. Dupee . . . . . . . . . . . . . .  �.285 ElectrIC switch, Smith & Lyons . . . . . . . . .  . 488,2 0 Orang-e pI(ker, W. B Snyder . .  . . . . . . . . . . . . . .  438,292 Vehicle. steam rOt d. A. C. Marshall . . . . . . . . . . 4 8.168 .Electric wtre distribution box. Eckert & Gregory .  438,&92 Ore�, met-hod of and appa.ratus for ID8.2netic sepa- Vehlf>le wheel. J. N. Brown . . . .  . . . . . .  • • • • . . .  . . . 438.468 Electric dl�tributlOn. system of. T. A. Kdlson . . . .  4J8.a1l8 ratIOn of. J. M. McMahan . . . . . . . . . . . . . . . . . . . .  438 357 Vehicle wheel. D. B. Wes�on . .  . . .  . . . . . .  . . .  488,:l34 ��levator. R. C. Smith . . . . . . . . . . . . . . . . . . . .  4{8,3-;S Oyster packages, ICe pocket for. J. T. Stone . . . . . .  438,391 Vehicles. reach plate tor. T. G . Ma.ndt. . . . . . . . . .  438.441 

�!:b:l:i���rrd{a���.o��i�o;le.· P: J. Doherty:" : :  �:m pac��� .��� .s��.� ca��: .����I.�e� •. �:. � •.• �.��.�.� 438,200 \'ehp�I�:��r�lJ�� ����! .�:)� . . ����.t�.IC�.I.y������!��d. 
438.359 Kmbl'oHlertna- machines. machme for threadm,l( Pad. See Collar pad. Inkmg pad. VelOCi pede. E. G. Latta . . . . . . . . . . . . . . . .  438,551 needles of, Saurer & Kobler . . . . . . . . . . . . . . . . . . . .  438.44-8 Patl, mIlk. W. Bldkeslee . . . . . . . . . . . . . . . . . . . . . . . . . .  4.18.264 Veneer. combined wood and paper, H. StIver . . . . . .  4.{H.216 Engine. See Gas em�·ine. LocomotIve engme. Pamphlet covering machine. H. R. Corkhill. Sr . . 4')8.265 Wagon bolster. J. H. Revis . . .  . . . . . . .  . . . .  . . . . . . 418.278 Wind eniline. Paper c"ses. tool for crlmplDg or closing tho ends WaJ,ton delivery. C. See . . . .  . • . . . . .  . . . . . . . . .  4.tf.I. 1 tH Engmes. appllratus for regulating the exhaust for of. K S. Hunt . . . . . . . . . • • • . . . . . . • . . . . . • . . .  438.269 Wa/lon running gear, road. C. W. Saladee . . . . . .  4.18.189 condenslD2. C. T. Main . . . . .  . . . . . . . . . . . . .  4:18,272 Paper fixture. tOIlet. S. Wheeler . . . . . . . . . . . . . . . . . . . .  438.561 Waistband fastener. J . �WIJ! . . . . . . .  . . . . .  . . . . . .  438,474 

�::g��:U�� :�g:�:��:: �it��::��. s: ihrmE:n . : : :  j�:� �:rt:r�o���3II�:�eS�I��i�I�� DWyer: : : : : : : : : : ' : : : :  !�:1�� Wa��m���,:::r�.,. !.��s�ng . .  ������i.�� . �.�r: .  �: . .  �: "�.563 
�::�g�:f��� Is��ltof�� ie:f:te; e�apo��ior: " " 438. i85 �:�:.�c:h���:���·gF in��t���te�uridQiiISi &; Jack- 4aB,l86 �:��:;.an�:i>£h �:s�er: " " " " " " " " . .. . . . . . . 488,368 
Extractor. See Cork extractor. WatChmaker's man . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  438,5fi9 WashIDIl machir.e, M. I{ Biser . . . . . . . . . . . . . . . . . . . . .  "'�.223 roller extractor. Petroleum burner. Wilson & Mason. . . . . . . . . . . .  418.512 Washing machine. J. S. YounliZ' . .  . . . . . . . . . . . . . 438.216 
Ji:�II:��f:t�e� �p:r��:s���fi ·ptle. W. G�dci:: . . . . g:?: ��g�g:�:g�:���ae�:;n�: ��ti:k���j.8ied: P·.·V: ·W: 4.3b,4� ;:�g��:=:�:: �ciW:�:�'t:�c�oa:,dJ��tardlri�e " : . .  : �:i�� .l1'abrics by means of a needle and looper. machlOe Welsh . . . . . . . . . . . . . .  . . . . . . .  . . . . . . . . .  438,261 Water closets and bath rooms. IOdlcator for. H. for makinll and attachlll.t loops to the edges Plan os, melodeons, etc .. bracket for. N. G. Tate . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .. . .  -1S8�505 
�·ee�f���Il��'1fuil:� ti:�lil· ·. :: ' ' ':::::. ::::: '::::::: : :  !�:� Pla����·.��ml<l;;g: P: ·Weber·::::.:·:.:·.::· ·::::::.::· : : : t�:� �:�'iie�.e��rr.· J;n�h C;'L�;be'y . : "  :: . .  : : : : :  . . : :::: . : �:��� "'eed reRulaLor. C. W. Hunt . . . . . . . . . . . . . . . . . . . .  438.:1n Picker. See Oranlle picker. Whalebone. cllse for preservtnJl. E. T. Towler . . . .  4Sb.296 Feed water heater for steam generators, C. H. Picture exhibitor. H. Boussemaere . . . . . . . . . . . . . . . .  4.18.00 Wheel . See Traction wheel. Vehicle wheel. 
Il'en���hG: ·J: Bro�n " : :  : : : . : . : :

. : : : : : : : : : : . '  : : . : : . : . : :  �:�� �!��u�:s����A.s&P��f�·#·y::��� . . : : : : : : : : : : . : : : . :  1�:��� ;�:��t�'eHorOh��:H�IUi' 'metallIc . core. 'coii;po: 488,383 lI·ence. dood, W J . Vertrees . . . . .  . . . . . . . . . .  488.3fiG Pipe covermg, J. F. Tracey . . . . . . . . . . . . . . . . . . . . . . . . .  : 4:l8.507 site, O. A. Atempel . . . . . . . . . . . . . . . . . . . . . . . . .. . 438.502 tt'ence makmg mach me. wire. J. H Tracy . . . . . . . . .  438.450 Pipe wrench. G. H. Buzzel l . . . . . . . . .  , . . . . . . . . . . 438 343 Wind emrine. J I l arder . . . . . . . . . . . . . . . . . . . . . . .  488.251 Ii�ence ralls. cou plmJ,Z bar for Wire, T. B. Tollefson 4{H.206 Planter and check rower. combined corn, S. C. WlndmH1. C. Barnes . . . . . . . . . . . . . . . . . . . . . . . . . .  438,282 FencInIl. G. P. H.lshel . . . . . . . . . . . . . .  4 18.18.1 Matns . . . . . . . .  .. . . . . . . .  . . . . . . . . . . . . . . . . . .  4:IQ.440 WmdmlU rea-ll iator, W. R. McGowen . . . . . . . . . . . . . . 4as.655 Ferrule. O. \1 . Smith . . . . . . . . . . . . . . .  . .. . 438.497 Planter. corn. J. B. Stotlemyer . . . . . . . . . . . . . . . . . . . .  4.l8.500 Window, G. Itoxer . .  . .  . . . . .  . . . . . . . . . . . . . . .  4.18,596 
Fer

b�I:,.����tttnd ma�h��� .. ���.��.���� ��� 8a�e. 
488.498 �lg��t:.t.KD������ari: : : : : : : : : · . : : : : : : : : : . : : : : : : : : : ��:� ;����h. BS::'f:i��j���n��: J. T. Henderson . . . . . .  4.SS.M4 

':l�: :ill�vw�t�n���iin . .  · : : : : : : : : : : : : : : . : : :  . .  : · :  : : :  �:�g �l�:'sfoct: f.'�I�: Ki;,·g. : : : : : : : : : : : : : : : : : : : · : : : : : :  :�:� ���;�.!'r. HAe�ckt�aptz��mi<.;r: . . . . . . . . . . .  : . . . . . . . ... . 438.243 
File holder. E. W. Johnson . . . . . . . . . . .  . .  . 438.2n Plow. wheel. M. H. G .. rwood . . . . . . . . . . . . . . . . . . . . . .  4.'!8.539 Yoke fastener. neck, C. L. Bellester . . . . . . . . . . . . . . . . 438.562 File or holder for letters or SlmtJar papers. P. Pocket, safety. C. R. Griffin . . . . . . . . . .  . . . . .. . . .•. . •. 438,288 Hartmann . . . . . .  . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  438.IM Pre.s. See Ballnll press. Seal pre.s. FIle. temDorary. A. Dom . . . . . . . . . . . . . . . . . . . . . . . . . . .  4�.574 Prmter's Q UOID. W. Wtckel'sham . . . . . . . . . . . . . . . . .  43R.210 

,:�: ::�:C:: ��rr.sD�:���:r:::::::: . • ::: ':::::::." : t�J� ���t!�� �:��1�:s:-��a::r :;e�u!���t�ede·vice·for. 438.239 

�i�: :��:g�·I:d�e�rC'.v �": Shain' .::: .::::::::::::: .: : :  �:�� Prl�ii�i< �';,xfoid';d' 'Piece' ·Koodi.:·apparatus·fo;,:·j'. 438.529 Fire kmdler. J. D. Pace . . . . . . . . . . . . . . . . . . . . . . . . . .  4:11;.5:;8 A. Cu�dal l . . .  . . . . .  . .  . . . . . . . . . . . . . . . . . . . .  "-'lS.225 �'Ireplace. 11 . W. r,lbbey . . . . .  . . . . . . .  . . . . . . . .  . .  438.319 1 Prlntlnll pres. sheet adjuster. I,. I,. Lomer. . . .  4:lB.58i> Flour bolt. R. L. HawktnA . . . . . . . . . . . . . . . . . . . . . . . . . . . 4AA.28'1 PrmtmJl preEses, paper feed. mechantsm for. J. Flour bolt. J. Johnston (rl. . . . . . . . . . . . . . . . . . . . . . . . . . .  11. 1 1 .  J,. Cox . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .. . . . .  4.l8.528 Flue hole cutter. J .  G .  Erd . . . . . . . . . . . . . . . . . . . . . . . . .  438.2:10 Printinil presses, set-oft' mechanism for. J. 
�::;gf::�c�·�t"�Ii&Nit: :: . : : : : : : : . : : : : :: : :  tlll::A:i Pro�a��W:H:TbODiu::::::· ·.::::·::.:·.:·: :: : : : =:� 

DESIGNS. 
Badge. pin. etc., W. H. Upmeyer .. . . . . . .  .. . . . . . . .  20,201 Battery case. electro·medical. Braun & Ford-Lloyd . . . . .  . .  . . . .  . . . .  .. . . . . . . . . . . . . . . . . .. . .  20.9()7 Bottle. W. B. Swindell . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  211.1 99 DI.h or b •• ket. H. Berry . . . . . . . . . .  . . . . . . . . . . . . . . . . .  20.197 Drawer pull and back plate. G. F. Volt . . . . . . . . . . . . . .  :10.20:1 Match box. A. Thommen . . . . . . . . . . . . . . . . . . . . . . . . . .  20.2011 Type. font of prlntlnll. M. M. Be ... . . . . . . . . . . . . . . . . . . . 20.204 Type. font of prlDting. C. E. Heyer . . . . . . . . . . . . . . . . . .  20,205 
T7P80 tGllt. Of pl'intlDil. H. lhlenbul'll' . . . . . . . . . .  . . . 2OJlI8 

Dlsmtectant and IDsect destroyer. Kern Brothers. lS.b26 liyestutfs. Roessler &; Hasslacher Chemical Com-pan y . . . . .  . . .  . . . . . . . . . .  . . . . . .  18.522 FlavormliZ compound used by liquor dealers. Huey 
/I; ChTl.t . .  . .  . "  . . .  . . . . . . .  . .  . . . . . . . . . . . . . . . .  18.:;17 Flour. G. W. M. Keller . . . . . . .  . . .  . . .  . . . . . . . . . . . .  18,5:>5 Ii'lour. wheat. EWlle Rol ler MtJI Co . . . . . . . . . . . . . . . . . . .  IS.:120 HerrlDl{. salt, J. A. Melerdlercks & Sons. . .  . . . . . . .  18.537 Jackets. shuts, drawers. and �tOCklDgS. A ua-sburll-er M.echam�che TrlCotwaaren-l1'abrik, vormals 
A. J{oblenzer. Ptersee . . . . . . .  . .  . . . . . . . . .  18,52:1 Liquors and willes. distilled. E. R. Schneider . . . . . .  IS,Mit MedICine for indlJ,ZestlOn, hver comphunt. and analollous dlsea.es. W. E. & E. H. FOllg & Co . .  18.521 Mineral WH.t�r and g'in�er. carbonated. Manitou Mmeral Water Company . . . . . . . . . . . . . . . . . . . . . . . . . .  18.52.� Omtment, J.  Adler . . . . . .  . .  . . . . . . . . . . . . . . . . . . . . . .  18.512 Palls. water. Chapman & Meehan . . . . . . . . . . . . . . . . . . . . 18.532 Plows and edJZe tools. C(lI I I Jl S  Company . .  . . .  . . . . . .  18,.524 PorcelaIn, crockery. earthenware. faience. and glass, G. DemartIal & Co. . . . . . . . . . . . . . . . . . . .  IA.!).).'}, Refrl�erators and Ice chests. A. N. Dukes . . . .  . .  18.5.'14 Remedy for catarrh and bronchud a1fections, Fos-ter. Milburn & Co . . . . . . . .  . .  . . . . . . . . . . . . . . . .  18.515 Remedy for conghs and colds. E. Lawall . . . . . . . . . . . . 18.528 Remedy for rbeumatuam. /lout. and neuralirta. E. Schnizler . .  . . . . . . . . . . . . . . . . . . . . . . . . . . . . 1h.531 Sardmes. J.  A. Melerdlercks & Sons . . . . . . . . . . . . . . . . .  18.5.1fi Throat and IUllg balsam, M. L. Bullock . . . . . . . . . . . . . .  1�.513 Varnlshe •• J. A. Shephard . . . . . . . . . . . . . . . . . . . . . . . . .  18,518 '" atch movement •• ll. Dldisheim . . . . . . . . . . . . . . . . . . .  18.514 

A printed copy of the speclt1catton and drawInjZ of any patent In the foregmng hst, or any patent In prlDt. Issned Since 1863. Will be furmshed from thiS ottice for 
:u, cents. In orderm� please state the name and number of the patent deSIred. and remit to Munn & Co .• 361 Broadway. New York. 

('anadian Patenrs may now be obtained by the inventors for any of the Inventions named 10 the foregomg hst. proVided they are Simple. Rot a cost of .40 each. If comphcated the Catlt wIl l  be a httle more. Jo�or full mstructIOns addresA MunD &: Co .• 361 Broadway. New York. (Jt.ber foreUZ'D vatents may wso be obtamed. 

Insi d e  "all'f', eneb I neertlo n  • • •  ",!'J cent. a line. 
Back "aae. e n c h  I llsertion - - - 81 .00 It h n e .  

The above are charjles per allate hne-about eight words per hne. ThiS notice shows the Width of the hne, and IS s�t m a.,;z:ate type. En",ravmlls may head advertisements at the same rate per agate lme. by measurement, as the letter press. Advertisements must be received at pubhcatIOn office as early as Thursday morn .. 
Illlit' to appear III next Issue. 

U SE A DAMANT WALL PLASTER 
It I. H ard, J)enoe, a n d  A d

hesi ve. Does not check or crack. It IS lmpervlOUS to WIDd. water, and disease Ilerms. It dries lD a few hours. It can be applIed ID kmd of weather. It is lD Ilenuse. Licenses Ilranted for the mlXl[lg.USln", and sellIng. 
Address A D A M A NT M FG ,  CO. 309 E. C';en esee � t . t  

�YrIl CUlle, N. V. 

Patent Foot Power Machine 
Complete Outfits. Wood or Metal workers WIthout steam power. can succel!lAtul ly compete with 

�1 �"()�� s��"IflGuSWln��[Il:re;; 
latest and most Improved for practical shop use, also for Industrial Schools, Home Trammg. etc. Catalogue free. 

Seneca F a l l s  Mf2. Co. 695 Water Street, Seneca E'iLlls, N. Y. 

CASTINGS. - A DESCRIPTION BY 
Mr. H. Rollet cf his process of produclDIj" iron CBstinll. free from sulphur and phosphorus. With one tiJ."Ule. illustrating the apparatus. Contained in SCI ENTI FIC AMERICAN SUPPLeMENT. No. 753.  Price 10 cents. 
To be had at this office and from all newsdealers. 

SEBASTlAN,MAY& 
Improved Screw 

Foot &.L A m  
Power ... 

ALUMINUM. -J)ESCRIPTION OF T H E  method of m8nufacturln� this metal from cryolite U K  
W:ih 1�'iI���:�e f(}�I:���:dlu�in3� ��g:c a���111(���� SITP l'LEM I NT, No. 73 1 .  Price 10 cents. To be had al 
thls office and from all newsdealers. 

THOMAS ALVA EDISON. - A  BIO-graphical "ketch of the lITeat Inventor. with full-page portrait from a recent photograph. Contained in ""-('I EX'J l F1C AMF.RICAN SUPPLEMENT, ,'; 0. 746. Price 10 cents To be had at thIS office and from all newsdealers. 

EDISON LAMPS 
For Batteries o r  Dynamos • 

� to 36 Candle Power. 3 to 40 Volt •. 
We will .end free, Catalogue E. 

WhICh a-ives prices and deSCriptIOn of lamps. together With directions 
How to Make a Cheap Battery to operate them. 

ED ISON LAMP CO., 
HARRISON, N. J. 

THE PHYSIOLOGICAL BASIS OF the Sense of Beaurv of Form.-BJ; Albert Goodman A 
���:�·I��Igr1�E�����s�u�p���i�ei.t�o.c;4�:n�rf�� 
10 cents. To be had at this Office and from all newsdealers. 

E d co Syste m .  
Complete Electric I,lllht and Power Plants. Electric Street Cars. AccumulatorH. Dynamo�. Olde�t and most experienced Motor Co. In the world. 

THE ELEC'('UII D l' N A MW COMPA N Y, 
!1210 Carter St .. Phil&., Pa. 44 Broadway, New York, 

© 1890 SCIENTIFIC AMERICAN, INC.



Jtitutifit  !mtritau. 
A Great Repository of Practical and I FI R  E FELT THE NEW NON·CONDUCTING MATERIAL 

Scie'ttiji,c Information. �n:I:��!:��� �t'io?,:e.�e.��d�S���Cti�l:b:;t::�t 
i
�n� • unexcelled as a Non-Conductor. U. H. Navy tesh show 

' ;,u  of tht FuUest, Freshest . and Most Valuable Handboola 
of 1M A ue . InnisllfflBable to Every Practical Man. 

P rice 52.00. 
Free of Posts!!e to any Address In the Worm. 

It to be superior to Hair Felt In Non-Conductinl/ qualities. Made Into .ectlonal form 
��c��:!:

n
j!ii�;

h
(;�

t
::�1���!8 �t�11�ri'l

e
':���i��:'8t �:��J�io�8Cf��h.  A ,d)eMto8 

Building I'nper. etc. 
THE U H A L M E It!'l.S PENC E UO • •  �9 R lld 61 Liberty !'It • • New York. 

BRANCHEs :-Phiiadelphia. Chica�o. Pitttiburgh. Boston. 

PROPOS£LS. 

U. �cfoY,�����l��S""';;le��r���a�:.ti��;iPft��[��f�; 
furnishing materials Rnd conRtructinfl jettietl at the mouth of St. John's River, Florida, will be received dot this office until 12 o'clock. noon. standard timet on N ()vember In, IBro. and then be opened immediatelY4 For 
all information apply to this office. The attention of bidders is invited to the A ctsot Conllress Rpproved February 2l;, 1885. and }february 2:�. 1887. Vol. 23. p. s,'i2. Am! 
V

ol
. � .. PM.�IA'I�1'gK�(�a�tt�i.��gaorp8 of EW]ineers. U. So .j 

N O W  R E A D Y .  

L�t':,�t':;:��f ,�;g:i';�nT��rt!:�s���%\Sb��.io';.�;�� 
fnh��I't�t}:�a�j',I�f�d���rl���lrE�tt,"e�i�:etf¥��c�tl�� 
(�erman of Drs. \'" inckler. Elsner. Hetntze. M1erzinski . 
Jacob.en. Koller. and Helnzerlin!!. with additions 'by 
William T. Brannt. Graduate ot tne Rvyal Agricultural 
COl1

ift
e of Eldena, Pruesia. and WilHam H. Wahl . lib. 

_ ,  _ _ --=---� ________ ,.'_ ,p'dm�n. ' "  Experimental 
a.S1��H�i�: �:��i l��:,��M"!��\���.�!!� 

gcience, 
Rel�hT�?')a:tehc��t':,"l ?·�!f:a:';�I'im� ����f:�rad���� 
f��������n�I;�o

e
�:J��

i
��:rl���I���.r:;�t�ril��� �a;t�:� 

ed. containing an immense amount and a great variety 
of maUer. 

Price 12.00, free of postr19f to any address in thf. world. 
or .d circular of 32 pages. Bhowing the fUU Table of Con

tents of this important Book. Bent by mav{[ee 0' postage to 
"nil ont in an1l part of tM World who wi L furnish his ad· dr .... 

H E N RY CA R E Y  B A I R D  a. CO.,  
I NlHTSTRI.AJ. PUBLISHERS, BOOKSELLERS & IMPORTER� 

St o Wal nut St • • Phil adelphia. Pa., U. S. A .  

ARCHITECTURAL BOOKS. 
Usefu l ,  Beautiful, and Cheap. 

�. STEAM ' ENGINE INDIOATOR !'"o�a�.ib�i�':,"lr��t:�e�hl��ot�I�\;! 8rlte·����
r
';'��:i��! 

S l u ll' l e  lI e l l  4 'hj m� \\' h i "tle.  and u.: l 1nstruments ries, and is read in all the principal l ibraries and reading 
used In connection wfth Steam, Air and Water. rooms of the world. A business roa.n wants Aomething 

.sole A Qents for Clmok's Ltnen Fin Hos('. more thqn to see his advertisement in a printed news ... 
NEW YORK. LOro.;-OON. paper. He wants circulation. This he has when he 

CROSBY STEAM GAGE PI VALVE CO. t�.���.:eMa�!: re�
v
�:;

t
�·:�����:i��I�;;��lfni?":"��!

C
��u to A':::{,��t�n 

:���t?��� ,f�P�: ��b��C�������l�t?lC� ���lg:C�de 
w
l�

e
i� ROUTING  and RULING tor your interest to  adverti.e. Thl. l. frequentlY done. 

tor the reason taRt tfle a..cent �ets a larger commisSion M ACH I N ES. f rom the paper. havim, a smull circulati(lD til..., I. allow. 
For Z I N C ,  TY P E  M ETAL, 

ed
F�� ��:e���!�.��F�� �::����:';;D ot thi� p&Ii!e, Clr Rd. 

WOOD, &c. ,  &c. dre.s M II N I'i  & C�titrJ��!��:Y. New York. STEAM AND FOOT POWER. 
S E N D  FOR C I RCU LARS. 

J .  J .tJJATROUS, MANF'R. 
213 RA()E STREET. 

Ulneinnatl, .. - - Ohio. 

AMATE U R  PHOTOgRAPH ERS 
o r  those wishing t o  t pboto�raphy. Rend name 
on pm�tal for u�eful in70rmRtion before purchfUi

in,2" photo materials. We Jluarantee to save you money. 
'l'HE JOHN WILKINSON Co" 269 & 271 State St., Chicallo. 

: W ·�rl�,?t·s-;:e:t;�v�
e
����;
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:;:ei.°
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'I'o any person about to erect a dwernng house or Rta- ticulars t.o 'l'he Capewell Horse Nail Co., HarUord,Conn. 
Starrett's Patent �ombination Square 

ble, either in the country or city. or any builder wishing 
to examine the l atest and best plans 10r a churcb . schoo) 
house. club bouse, or any other pulJliC huilding of higb 
or low cost . should procure a complete set of the ARCHI ... 
TECTS' A"D BUILDERS' EDITlO" of th� SCI E�T l ll'IO 
All 1':lUCA N. 

The informntlon the.e volume. contain renders the 
work a"lm()st indispensable to the architect and bu i lder, 
and to per.on.  about to build tvr themselve. they will 
find tne work .uggesti ve and most useful. They oontain 
colored plates of the elevation. plan, and detail d raw
Ings of almost every Cl .... of bnlldlnlt. wltb speclOca
tiQU aod nvproxlmate co.t. 

Nine bound vol umes are now ready and may be ob
tained, by mall . dlreet frfom tbe publl.hers or trom any 
newsdealer. Price. $'WO a volume. Stltchpd In paper 
cover. ,  Suh.crlptlon price. per annum, $2.50. Addre.s 
and remit to 

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

OIL W ELL SU PPLY CO. Ltd. 
�l &: 9 2  'VA'rEB STREET, 

P l u  .. burl:!t , i'a • •  
Manufacturers of everything needed for 
.A �'Z'E S Z ,A 1V  �:mLL. 
for ei ther Gas. O i l ,  'Vater. or Mineral 

Tests. BoiJers. Engine!;, Pipe. 
Cordage. BrUHn/l Tools. etc. 
Il lustrated c&!,alo/itue. price 
lists and discount sheets on request. 

I C E . H O U S E  AND REFRIGERATOR. Directions and Dlmen.lons for con.tructlon, with one 
lIIustratlvn of cold hou.e for preservlDII fruit from 
season to season .  The air is kept dry and pure through ... 
out the year at a tempera.ture of from �c to 36°. COn .. 
tained in 8('IEXTIFIC AM .. ;RICAN SUPPLEMENT No. 1 16. PrIce 10 cents. To be had at this olIIce and of all new .. Qea!er •. 

ARTESIAN 
Wells, Oil and Gas Wells, drilled 
:r����:!fs:=U:�:: 
rg����:;re�.fm��� able Hol'8e Power and Mounted Steam Drilling Machines for 100 to 
1\00 fto Send 6 cents for illustrated 
catalogue. Pie .'ce A . olc8ian 
asN�!!�e��!�e�V:�>Y �r'::' 

E L ECTRO MOTOR. SIMPLE. HOW TO 
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amateurs to make a motor wnich mlirht be driven with 
advaDiage by B currpnt derived frl lm a !>attery, Bnd 
which would have Butl1c1ent. power to operate a foot lathe or any machlnf> requiring not over one man power. \\ tth 11 tlgure�. Contained in �CI l':NTIFIC AMEIUf'AN 
SUPPL"" "NT. No. ti4 t .  I'�ice 10 cents. To be bad at this otllce and from all ne�sdealers. 

£J!E�A!ST����! 
IN THE WORLD. 

Q"Speed, Comfort and Safety. 
, AGENTS WANTED. 

Large Illustrated Catalogue sent Frea to any Address. 
THE EAGLE BICYCLE MFG. CO., 

8TA�On.D, CON;N. 

A L U M I N  U M r�?���dltf.ri':tmA�fo� 
COM PO S I 'I'E. 100 lb •. (.ample) containing 7� 
per cent.. Aluminum, sent prepaid for only $" .. 

Wp rlesire to e�t'lbI J8h an Agency in every Itlfi!e city 
for our Metsl A lloy. �'or term. and city flllbts. address 
'rbe �chmiedba rellau88 Fu rnace Co., l' p-wporl,Ky 

.Mark.M.l.tfRI.TI ... a. M A N HATT A N  
�"':!'l1l'';':'' S E L F · L  U B R I C A T I  N O  

Pl umbago l'llcki nil' 
is the best to be had for Steamers, 

�;;;!E;;$:2t "���=� Size • •• 6, 9, 12. 18. and :u 
.. inches, with or without II1II .... "'''''' .... Center Head or Level. 

Prices from . 1 .2� 
to 88.110. Steel 'RUle., 
�::�le��gtr�����.��ud'��VI 

line of tine Tool. for mechanics. 
Send :!-cent stamp for full li.t. 
L S. StarrettLAthol ,  Mass. 

Manut'!" ot Fine Tools. ----------------
'fIlE SHI P'S CHRONOMETER : ITS HIS

�np'��
d l�te:r��'tY:::t��Pe�; �$ftR' 6))il����:l�n�:R&�: 

tntnec1 In SCn;NTlFIC AMERU'AN SUPPLKMENT, No. 
7 •• 6.  Prlce !O cent .. To he bart at this office and from 
all newidealers. 

54 TH EDITION.-113 TH THO USA ND. 

ENGINEERS' POCKET - BOOK 
By C HARLES H.  HASWELL. 

Mechanics' an d Engineers' Pocket-Book of Tables, Rules, and Formulas pertaining 
to Mechanics, Mathematics, and Phys i cs : including Areas. Squares, C ubes, and 
Roots. etc , ; Logarithms, Hyd rau lics, Hy d rod y nam ics. St.eam and the Steam-En
gi ne. Naval Arch itecture, Mason ry, Steam-Vessels. Mills, etc. ; Limes, Mortars, 
Cements, etc. ; Orthograph y of Technical Words and 'I'erms, etc. , etc. 12mo, 
Pocket-Boo k Form, pp. 930, $4. 00. 

.. I cannot find words to expres� my admiration of the skill and industry displayed in producing the same. 
To YOIl belonl(s tbe honor of havmg preoented to the world a book containinl! more poBitive information thun 
was ever before published. I could witb j ustice say more. "-JiJxtract f7Ynn a Letter to the .A fttluw from the late 
Capt. J. ERICSSON, the celebrated FJngineer. 

B Y  THE SAME .A UTHOR. 

MENSURATION AND PRACTICAL GEOMETRY. Contain ing Tables of Weights 
and Mealmres ; Vulgar and Decimal Fractions ; Mensuration of Areas, Lines, Sur
faces. and Solids ; :{:,.engths of Circular Arcs ; Areas of Segments and Z0ues of a 
Circl e ; Board and Timber Measure, Centres of Gravity, etc. , etc. With a Treatise 
on the Carpenter's Slide·Rule and Gauging. 12mo, Sheep, pp. 324, 90 cents. 

Published by HARPER & BROTHERS, New York. 

The almJe "ork. at'e for 8ale by aU IJookJJpUer8, or wiJl be .tnt by HARPER & BROTHERS, poBtaqe prepaid. to 0/1'/ 
part Of the United Brate8. Ganada . or Mexico. on receipt of price. HARPER'S NJl:w CATALOGUE. a descriptive 
list of over 3110 volumes. sent, poBtpaid, on receipt of Ten Cents. 

ICE-BOATS - THEIR CONSTRU CTION Bnd man�ement . With working drawiDll;s, df'taUs. and 
��s1��t�o

i
�. f"few:;gflh:nt��'f���8��g:-:!fl1:g0�a7! 

nsed on the Hudson river in winter , By H. A. Horsfall, M.E , Contained In ScIF.NTIF I C  AMEI<ICAN SUPPLE
MENT, 1. The same number also contains the rules and 
regulation. for the formation of Ice-boat clubs, the eau. 
'ng and management of ice-boats. Price 10 cents. $1 1 CA SH An Investment of tbl. amount 

und f5 per month will realize _ to the purchaser 100 per coot. 
within two years:. One of the best subur
ban propertieM in Tacoma, Wash., on tho 
l ine of street railway connectinjl two 
tlourlshlng cities. Price of lot,. $100 ; 

corner lots, $1.2.S. Write for maps and particulars. A 
U�:-:�;���:��

io
R�:�e���.PN!����l���t�lg�r::r j���: E. N .  OU IM HTE, 1316 Pacific Ave., 1 acoma, Washington. 

W HAT Uncle Sam and Aunt Columbia think, etc., of 
ASHINOTON and SEATTLE. Send .tamn to l£abfOlmaa. LI�w .. 111Q&Co • ...8t'!.Ulc, w. 

ATTRACTIVE MANUFACTURING SITES 
IN SOUTHERN ILLINOIS. 

DRY AIR REFRIGERATING MACHINE. 
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coJd air per hour. when running at a speed of 100 revolutions per minute, and capable of reduCin
t 

the tempera. 
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dl&l/ram8 illustrative of Its performance. �ontalned in 
SCIeNTt:rIC AMERIOA" SUPPLEMENT. No. 2SS. Price 
10 cents. ro be had � this otllce and from a.ll news
dealers. 
-----��--------------------TWO WRENCH I nventi o n "  ot the hlghe.t grade aDd utility for sale. A d d  ress H.. H. Coffey, Pangborn, Ark 

The Best Mechanical Help 
For inventors, experimenters, etc' l  comes 
from a real machine shop with first·rate 
men and tools accustomed to regular 
work. We have put some notions of ours 
in a primer-sent free. 

THE JONES BROTHERR ELECTRIC Co. CIN'T!, O. 
VOLNEY W. M ASON & CO., 

FRICTION PULLEYS CLUTCHES ana ELEVATORS 
l' ltO V I Jl K l'l e E. It. I. 

Locomotives, Stationa.ry Engines, Coal, 6 to 9 feet veins, underlies the entire sec-
Pumps, with oil, hot or cold water. tton. Close to iron fields of MisROUrl and Tennes- $ 1 0 .00  to $5 0 .00  �f:��:��:;f: 
Valves. Steam Hammers, etc, It is Bee. Cheap water transportation b, Mi!sis8ippi 
made round and square. and Ohio rivers and their tributaries. Water for 

Send for Circulars, or sample for all purposes. Finest hard and soft woods in un-
trial to the Ueneral Al:ents. limited quantities. Shipping facilities over 18 rall-

nes�. M a&lc Lanterns and View8 of populHor 8ub
jectA. CRtalogne'" on appl i cation. Part 1 Optical, 2 
Ma thematlcak 3 Metenrolo'tical. , Magic J Janterns, etc. 
L. MANAS",E, SS Mad"oll Street. Chicago, Ill.  

G RE E N E  Tw u E D &: CO rQad line. to all l/reat trade centers and dl.trlbut-, ... • . • Ing points. For particulars addre.s DgAFNE88 a. HEAD IIDISES CUREI b7 
____________ 83_C_H_A_M_B_E_R_S_S_T_.,_N_._Y_. SO. UL. JIlHIGBA.TJON A.SS'N., �US�;O�:'V:�r.�rBT:!!,���� 

P E R FECT� R E F. A.. Trou.dale� 8ee'y. Ketropolta. 111. , fortab e. uccetlRful where all Remedies rAIL. Ills. book & & p A. P E or W. D. Ball, A..at. 8ee'y. DuQUOin, Ill. proofslree. Address 11'. JlIS(�OX. 81SS 81'*"." lie" YOl'k. 

The Koch Pa�t�l�or preserv::=.�p!..�Mag. ICE and REFRIGERATING MACHINES 
azjn�so and pamDhlets, has been recpntly improved aDd. C C & I E h N Y k price reduced. "llb.crlbers to the SC";NTIF 'C AM " H I_ The Pictet Artificial Ice ompany (Limited), Room 6, oal ron xc ange, ew or . 
(�AN and SC I E :'\ TI.I!'IC A;\J EIiH'AS' SUPPLEM IrNT can be .'M,plled for the low price of ,l.bO by mall. or '1.25 at the 
� s�MM�lcpa�tERN;"1l{., 'rnar:llt.lde����t�':,� eve_ry one wbo wishes to preserve the paper. Admen lIlV1Ui .. co .• PubUahera SOIEN�llI'IO .AllI:SICAR. 

By GEO. M. HOPKINS. 
• 

740 Pages. 680 Lllu strations. 

P R ICE,  by m a i l ,  postpaid,  . . . •  t4 00 

SEND for FREE ILLUSTRATED CI RCULAR and 
Table of Contents. 

M U N N  & CO , Pub l i shers. 
�t'fict J)f m;ht .ltitntifit �mtritaU, 

361 Broadway , New York. 

POWEll \lA CIIIN E n v .  
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pede Foot Power wit h 
seat. that I wish to  add my testimony to 

��.:1.!i.I!;;;; Its tmperiority. 1 d i d  
,. not expect to like it, 

but having u.ed the 
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usin� foot power, in fact. it may be saij to be almoAt without �ati�ue, and is a steadier motion. I only wish I ·had known of it sooner. Send Jor catalojlue W. �'. & J. BARNES CO .. !l'J9 Ruhy St .. Rockford. 111. . 

COLOR AND COLORI�G. -A SERIES 

If. ��.t���\�� tl:��:��:s�a rt!"�f8�Oj�i C�t
u
�t

b
e �o�n'e�� 

tion between t he science of color and the art of COlo. ing. 
\·V ith 1 fillure. Contn lned in SCI ld' \ T I FIC AMEU.H·A� 
S U PPJ,)oM ENT. No •. 7 6 6 . 7 8 7  ond 76S. Price !O cents each. To lJe bad at this otllce and from all newsdealers. 

T Y P E W R I T E R S. 
Largest like establishment in the wollid. Firstclass Second-hand Instruments at halfenew prices. Unprejudiced advice given on all maKes. M&chfues sold on monthly payments. Any Instrument manufactured shipped, privilege to examine. EXCHANGING A SPECIALTY. Wholesale prices to dealers. Illustrated Catalogues Free. .TYPEWBITER t 70 Broadway, New York. 

lIEADQ.UAR'1'ERS. \ 144 La Salle St., Chicago. 

T� S cientlfi c A merica� 
PUBLICATIONS FOR 1 890. 

--0-
'l"11e prlces of the different publications in the UniteiJ 

StateR. Canada. and Mexico are as fOl low!! . 
RATES BY MALL. ' 

The Scientific AmeriC31l (weekly one year $3.00 
The ScientiHc American Supplement (weekly), one 

year. 5.00 
The Scientific American, Spanish Ed.ition (monthly) one yea.r. 3.00 
The Scientitlc American. A rchitects and Build.er8 

EdItion (monthly). one vear. , 2.50 
COMBINED RATE�. 

The SCientifIc American Bnd Supplement. . '''.00 
The SclentlOc American and Architect. and Build-

ers tidition. . b.OO The Scientific American. Supplement. and Archi .. 
tects and Builder. Edition. . 9.00 

Proportionate Bates fOf' s;a; Months. 
Tbls Inclnd<l8 postage, wd,cb we pay. Remit by pool,,1 

or UPI'888 money order. or draft to order 01 
1II1lMN & CO . .  361 Broadwa)', New York. 

© 1890 SCIENTIFIC AMERICAN, INC.



Ititufifi c jmtritJu. 
In!llde Pal:e, .·s ('h i u sp r t ioll ... , - .. '7 :>  centM n line 
Bat"-k Page, each i .. IOicrtioll .. ... ... - $1 .00 a l i n e. 

After bei ng on the M a rket F ive Yea rs 

The " A e M  E "  Sti l l  leads I SY�A��� t MAllt��l t m�� W��KS 
W B B U R N S  P RO P �  

The aoove are char�e:l per nj!ate Ime- -about ehlht 
words per l i ne. 1'his notice shows the width of the line. 
lind is set in a�ate type. Engravings �ay head adver
lisements at the 8ame rate per HJ;Iate hne. by measure
ment. as the letter press. Advert isements must be 
received at publ ication 01llce R8 early 8S Thursday morn
inll to appear in next issue. 

Sizes One Two 'l'hl'ee. and �'our Horse Power. ArranJ,(ed for either NATUI<AL GAS VELOCITY OF ICE BOATS. A COLLEC. 
or Kerosene Oil tire, as ordered. No e�tra tn�urance required on a«?count of the OlI 6.re. t10n of interesting letters to the editor oithe Scn:IiTIFIC 

Send for catalogue giving fnll particulars and prICes. :'�::�tl�g0'l.��e 
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ROCHES1'ER MACHINE TOOL WORKS, Brown's Race. ROCHESTER, N. Y. �ih"Io ��;a��t,;'i�1��. P�rn'11���'Yn S������ 

AMERICAN SUPPLEMENT. No. �14. Price 10 cent .. TQ 
ICE-HOUSE AND COLD ROOM. -BY R. i 
G. Hatfield. With directions for conotructlon. Four , 
engravings. Contained In S("IE"":IFIC AMERICAN SUP- , 
PLEMENT, �9. Prlce !O cents. 10 ue had at this office , 
and of all newsdealers • 

CO M PTO METER lie had at this office and tromall newsdealer .. 

ALL ��;�i�T���� aalJELEY. 
SCI ENTIFIC A M E RI CAN SUPPLE-
MENT. Any desired back number of the SCIENTII'IC 
AMERICAN SUPPLEM ENT can be had at this office t<>r 
10 cents. Also to be had of newsdealers In all parts of 
the country. 

TH E COPYING PAD.-HOW TO MAK E  
and how to  UtiP. ; with an  enirravin/l. Practical direction8 
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43�. Price 10 cents. For sale at this office and by all 
newsdealers in all parts of the country. 

Victor Sicycles I 
For pleasure, business. recrea,.. 

tion, and for anything you 
could use a bicycle for. 

VICTO RS A RE BEST I ��i!j������� Send for catalogue. 

Omman Wheel Co., Makm, 
ChIcopee Fnl ls. Mas8. 

THE PHONOGRAPH.-A DETAILE D 
�����g�iJ':.�l.}����f ��� �,;,�gr.�'},.fOWlt�

f 
8 
t
��g��� 11111:'. Contained in SCI K"TIFIC AM ERICAN SUPPLE

M ENT, No. 63::. Price 10 cents. '1'0 be had at tbls otD.ce and from all newsdealers. 

NEW KODAKS 
" You press the button, 

1l'e do the rest." 

.. Improvement the order of the age. " 

THE SMITH PREMIER TYPEWRITER 

Important 
IXlr�g:

e
g����ial Features greatly perfected 

The Most Durable in Alignment. 
EaSiest Running and Most Silent. 

All type cleaned in 10 seconos wit hout soiling the hands. 
The Smith Premier Typewriter Co., Syracuse, N. Y., U. S. A. 

Send for Catalogue. . 

Catalogue free. Address Typewriter Department, 
POPE MFG. CO. ,  Boston, New York, ChIcago. 

lliACHINISTS' FI N E TOOLS. 

STAN DARD TOOL CO . ,  ATHOL, MASS. 
Send jm- Catalogue aoo Price List. 

AN EW C A T A L O C UE ---OF--
VA L U A B L E  P A P E R S  

Contained In SCIIONTIFIC AMERICAN SUPPLEMENT, sent 

free O�('jN� � '�W)�
d
i��

s
·lIron.h .. ny. New Yo .. k. 

Solved rapidly and accurately 
by using the COMPTOMETER. 
Saves 40 per cent. of time. 
E n t i r e  r e l i e f  from memal 
strain. Adapted to an com
mercial and scientific compu
tations. Send for circuldr. 

FELT &. TARRANT MFG. CO,. 52-56 i l linois St., Chicago. 

SOME ENGINE E RING WORKS. -BY 
E. L. Corthel l .  A brief desCrlr,tlon of some of th� great 
engineering works In the wor d, completed and In pro
cess of con�truction. l:ontslned in SCI ENTIFIC AMEKI
CAN SUPPLKME"T. NOs. ' 6 1  and 763, Price 10 cente 
eacb. To be haa at this office and from all news
dealers. 

2 to 40 H. P. The Motor of 19th century 
Can be used Anv Place. to do Anv 

Work. and by Anv VIle. No Boller I 
No �'ire ! No Steam ! No Ashes l 
No GaulZes ! No Ena-ineer ! A per-. 
t'ectly safe Motor for all places and 
purposes. Cost oj operation about one 
cent an hour to each indicated htwse 
power. For c irculars. etc., addreS8 

Charter Gas Engine Co. 
Stel·UOII", III.  

OTTO GAS ENGINES 
33,000 SOLD. 

Engines and Pumps Combined. 

For COA L  GAS 
o r  GASOLINE. 

SCHLE ICHER , SCHUMM & CO. 
PHI LA D E I.PHI_�, 

CHICAGO, NEW YORK. 

SOME APPLICATIONS OF ELECTRIC 
Transmlsslon.�A lecture by Frank J. Sprague, delivered 
In the Siblel Coller,e course, explaining the various 
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TIFIO A>lERICAN SUPPLKM"NT, Nos. 711'1, 7 0S, and 709. Price 10 cents each. To be bad at tbls office and 
from aIJ newsdeal ers. 

Seven New 
Styles and 

Sius , 
ALL LOADED WITH 

Tranliparent 
Films. 

- 'X�� PcERFORATED �ETALS ;oM I N ING SCREENS 
�'- r - ��l�.,o'j�" <3 0A L ,, , O R E  S EPARATO RS .  f\EVOLV I N G ," o SHAKING SCREENS' 

:, ,.' J I GS  & STAMP BATTERIES o , A " " , , MILLI NG . M I N I N C MACH INERY,. , 0,< ' ,  
� ', �.;,:;., _�_" HARRINCTON & KING  PERFO RATING € .CH ICAGO.  For .a1e by  all Photo. Stock Dealers. 

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

PROPERTIES OF ALUMINUM.-BY 
� HARRISON CONVEYOR ! 

Ha!'aflng 6raln, Coal, Sand, Clay, Tan Bark, Cinders, Ores, Seeds,&'c. 
ct���. l BORDEN, SELLECK & CO. , 1 uJ.::,\.':.rs, l Chicago, ilL 

A. E. Hunt. J. W. },angley. and O. M. Hall. Purity of 
aluminum and processes of manufacture. Properties 
with respect to specific gravity. Action of heat on alu
minum. Corrodftoility, mechanical properties, stren�h, 
r����ct:ril

t
�CI��

a
i:���1 l\��;�I��u�i��;-p�M��NT, N�: 7 .,0. Price 1U  cents. To be had at this office and from 

all newsdealers. G-n.A.ND Pn.xz:m JENKINS STAN DARD PACKINI I 
Pnrls Exposition, 1�9. Bts�o�,�:lt��r�Ift1:�t:, i!;;r'!:�Jh'e�;b�rh ��grc:;; 

Gates Cornish Rolls Pulverizer Th.:l:n. Pa:n.e1 S1;ook. Sim.r�� '!>N�f���dc��g���, .R�:�ess, IN WHITEWOOD, WA LNUT. ETC., 
frum the machine�. Manufactured by the original " SY8teme Bartlett." 

The best Ore Granulator for leach. received the Highest Award and only ., Gr�lDd Prize " 
illJ.! and concentration. given to this industry. The only " Systeme " introducp.d 
MANUFACTUltE AI.SO into Europe and America that produces a perfectly 

Gates Rock and Ore Breakers sound cut board. 
A ddress for Catalogues H E N RY T. B A R T L E TT, GATES IRON ,WO RK'" CABI N ET WOODS I MAHOGA N Y  � O  c;: "0. C�ln lon St . . Vblcal(O. and V E N EERS, SA \V M I LLS. 

210 
�

a
n��ns�.�·':"';:t��'rr.ass. 200 Lew-is Street. New- York. ----------------

BARREL E�t���r,t'I8 BF1I'F'ALO. N. Y. 
AL:;O A FULL LINE OF WOOD WORKING- .MACHINERY. 

SEWING MAC H I NE MOTOR FOR AMA-
teurs.-By C. D. Parkhurst. Description of a very sim
ple and effective motor. wfth laminttred armature, of 
sufficient power to actuate 8 sewing machine. With 11 
engravln�s. Contained tn SCU;:-'; TH'IC AM ER ICAN" 
Sll PPL>:MENT, No. 7 � 9 .  Price 10 cent •• '1'0 be had at 
tbls office and from an newsdealers. 

PAT E N TS !  
M I£S8H.S. M U N �  &. co., in connection with the pUbH. 

cation of the Scn;STIFIC AMERICAN, continue to ex ... 
amine improvements, and to act as SoliCitors of Patents 
for lnventors. 

In this line of business they have had Jorty4lte lIears' 

�������ron
a
�2p�i:nt

h
r,�:;:���:lS�:Ci'���t��, !�d �g: 

prosecution of A ppl icati(,ns for PatenU in th�'United 
States. Canada. and "'orei,,,n Countries. Messrs. 1\1 unn &; 
Co. also att end to the prepRration of Caveats. Copyrights 
for Books, Labels, ReiMsues, ASSignments. and Reports 
on Infrin�ement� of PH-tents. Al l  busines� intrusted to 
them is done with speCial care and promptness, on very 
reasonable terms. 

A pamphlet sent free of charlZe, on application, con ... 
taininJ! ful l information about Patents �nd how to pro .. 
cure them ; directions concern ing Labels, Copyriahts, 
Designs, Patents. Appeals. Reissues Infrin/o(ements. As
ItJ[nments. Rejected Cases. Hints on t he Sale of Pa.
tents, etc. 

We also send, fret of charge. a SynOPSis of Foreign Pa
tent Laws. showing the cost and method of &ecurina
patents In all the principal countries of the world .  

THE AMBRI�AN BELL TELEPH�BE ��. 
95 M I LK ST., BOSTON ,  MASS. 

This Company owns the Letters Patent 
granted to Alexander Graham Bell, March 
7th, 1876, No. 174,465, and January 30th, 
1877, N o. 1 !:!6, 787. 

The transmission of Speech by all known 
forws of Electric Speakin g Telephones in
fringes the right secured to this Company 
by the above patents, and renders each 
individual user of telephones not furnish
ed by it or its licensees responsible for such 
unlawful use. and all the consequencell 
thereof. and l iable to suit tht'refor. 

KEEP COOL ! 
CLARK' S 

Light - Running Ventilating 
P.A.N"S. 

Adapted for Ventilating and Dry
ing of every description. 

CataloliZue free. 
GEO. P. CLARa, Box L, Windsor Locke. Conn .  

_=-:��������A�g�ent, 744B'war, New York. 

AIENTS make 50 per cent. profit on my Corsets, . Belta, Brut\hes. Curlen, and novelties. 
Samples free. Write now. Dr. Bridgman, 313 B'way, N. Y. 

IDEAL MUSICAL BOX 
Is the ' ,ateot Invention In Sw .... Mn 81cal Boxes 
Il I .. the "weelellt and Mollt Perfect In8trument 
for the PUI·lor. AllY Il ulnber .,C t u n e s  enD be ob
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