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THE STORAGE OF WIND rOWER. is spent in the details of work, in correcting errors, in This interesting subject continues to be discussed by sev-. "doing over," tban should be required to complete the job. eral of our valued correspondents. We give some of their The scrap beap under their management grows to enormous contribntions.in another column. We notice they omit to proportions; every slight error in work and every slight give estimates of' tbe works they propose. It would add mistake in apprehension of an order makes another accretion to the value of sucb papers if approximate bills of the to the growing pile. Under such foremen the workmen probable expenses for apparatus, macbinery, care, interest, never learn economy of time or of material. etc., were given. Some of the writers appear to think A truly capacitated foreman is a possibility, and his por. there is no otber way of storing wind power than to pump trait is drawn from no fancy sketch. In the establishment water to an elevated pond in the country, and use the force where he is a manager a strike has not occurred since it lrlUl of the descending column to drive mechanism. When that an existence-twenty-five years. Probably there are many is said, they consider the subject exhausted. But what is like him,�and his portrait may stand for those of others. greatly needed, especially in such a city as New York, the Although he if! generally as exact as the workmen to the largest manufacturing place in the country, where the local "bell hour," there is no stir among them if he i� late and charges for water alone for every ten horse engine are one no letting down of attention when he goes out. He assumes hundred dollars a year, is a practical mode of using the 1I!.part .of every job and does it, wearing his ho.norable over­power of the wind that now runs to waste above the tops of ails like his men. He is not afraid of � loss of dignity or a the shops and manufactories. relaxation of authority by addressing \.ia men familiarly. 

>4 �. I • He suffers no diminution of. well earned sUll,eriority in ask-
THE GREAT BRIDGE AS A SPECTACLE, ing advice of some of bis more'-e�i�en. If one.of During all the years of its building, from the sinking of his men" runs against a snag," he goes at once to his fore. the first caisson to the eBtablishment of the line of electric man, who either knows what to do, or has some proper and lights, the construction of the bridge has attracted the inter- time� .gestion to make. He contrives to have his-men 

est of engineers and mecbanics. .,;J3ut it is doubtful if it has interestea in the work from incipiency to fir:ish, and VI' hen been accorded its value as a work of art and" thing of one of them .shows hearty interest in the work and turns beauty," except by casual visitors to New York, who have out.a good job, he is told of it in plain words that cheer his not watched its gradual progress for a dozen years. And heart, instead of being rewarded1with a grumpy" That'll 
yet the bridge is beautiful In itself. Between the two mao do." jestic towers, more than one-quarter of a mile apart, the -- - , • I .. 
fiooring of the bridge makes a very gradual sweep that by MACHINE SHOP MANAGEMENT. 
its slen'der curve presents a ,fine contrast against the level "My own idea of a machine shop is that the money made 
ho!'izon. out of it is always made because. the mechanical man,ger of 

From the river, either by the Roosevelt Perry boats, or it is sharper than other people. I never kne'\.-l4WpIach!ne 
those of the Fulton Ferry, the best perspective view of the sbop to make money the head of which was n'o,.t a\sktikul 
bridge c'm be had. From the deck of the ferry boat the me�hanic. To ma� a. machine shop a mechanical man 
wonderful structure looks like a daring gigantic spider's web with business qualiifClltions is needed." 
against the sky. The eye sees all the understructure of the This opinion is reported f!'Om a conversation in wbich the bridge, and unless one i& a calculating, almost agnostic me- veteran machinist, William Mason, of Taunton, described chanic, it is hard to believe that the suspended structure reo himself very accurately. There al'e competent mechanics, presents solidity and permanency. The foul' great white lines industrious workers, judicious overseers of men, and capa­that connect the. two gray towers and extend theit· inland hie layers out of work, who bave had little success finan­
sweep fora qu�rter of a mile each way, appeal' by their curves ciallv in the business of conducting a shop. Yet the ordi­
to be doingno more mechanical service than the curving line nary observer would suppose that these enumerated quaU­
of the string of the paper kite on which the boy sends up his fications comprehended all that was necessary to success. 
messengers. Vehicles and persons by thousands go across But tbere is one other qualification without which all these 
this web-like structure in perfect safety. But these appear are of no av:ail in business; Hild that is the faculty of con­
only as flies, and it is a wonder to the safe passenger on a ducting a business. This faculty may be considered a 
ferry boat or on a Sound steamer that people will risk .tliem natural gift rather than an acquired qualification, but there 
selves on so frail a structure. arc livin� eVidencespd e.xamples that it may be acquired. 

.:sut the bridge is a marvel of beauty vieWl!td from the level It consist
.
s, .. i J� ,. OOntft1P." . bra
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se, in

.
�' the capability. of noting de. 

of the river .. In looking at its vast stretch, not onlx. ove.!' . ..LUIl� wi.th�eJ'A i'ac:ts,'" , the river between the towe-s, bnt overthe""f'n1l!lmeCl, bU�y The m�nager of a machine shop business ought to be able city on either shore, it appears to have a character of its to sum up, at least once a week, the salient facts of expendi . 
own far above the drudgeries and exactions of the lower tures and income, and he ought to know wherein the im­
business levels. proper proportion between them exists, ir'it does exist, Tbe 

Of its actual strength nobody can understand by figures little daily wastes of oil, of files. of slow feeds, of loose and 
and other statistics. Only by going on the bridge can a slipping belts, of temporary tinkering, of fussing about a 
passenger over it, or a questioner of it, be convinced that it job, and other unnamed wastes, all using up time and de­
is a permanent structure. laying the progress of work-all should be noticed by him. 

After nightfall, when nothing but the bridge itself inter- The correction of these slight errors would be sufficient, 
poses between it and the dark sky, with its gracefully sometimes, to change the balance sheet at the year's end. curved lines revealed by electric 'lights and defined by the Unless he is a good mechanic many of these leaks in the 
dllrkness of the watH below, and the other' darkness of the productiveness of the shop would be unnoticed because he sky above, the bridge appears like a gossamer structure, and could not see them, or seeing them could not understand has a fairy like appearance. them or suggest a remedy. 

... , • I ... But all these requirements do not comprehend.the entire 
THE FOREMAN. qualifications necessary to the successful manager of a mao 

The position of foreman of a shop or boss of a gang of chine shop business. The actual cost of the production of 
workmen demands as its object the turning out of a fair an article, which is usually reckoned by cost of material 
amount of good w.ork. Some fill one portion of this de- and cost of time used, includes a large number of items any 
mand and others the other portion, but it is only the man- one of which is subject to occasional variation. For instance 
ager of men who fills bot b.. It would be folly to fix the same price on an article com-Employers are sometimes at fault in demanding from posed.of iron, steel, and work when iron, and steel, and foremen the largest possible amount of work in a given labor wl;re at their highest price as wben either one or per­time, plural'S prodding and pushing, grumbling because a haps all were at a lower price. And yet this fixed price II. ENGINEERING AND MECHANICfl,:-The Gileppe River Dam . b . d t' th th ted d ' k' u near Vervier •. Bell;ium.-Local condlt!OnS necessary in constr,!-c- JO OCCUplP more IDle an ey expec ,an pIC Illg P rule,.bas been the metbod of business of some shop manu-tion of & reservoir In the valley ot a nver.-Advantages of a 81ll-
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SEPTEMBER :2:2, 1883.) 1 ritutifir !tutrinlU� 
A SHAM BOILER INSPECTION. I being tough and witbout breatb ing pores, prevents the 

Tb e hoiler of the Hudson River steamboat Riverdale, fungus from coming to tbe surface and forming the summer 
whicb exploded August 28 (noted in t h e  SCIENTIFIC AMERI- spores. The diseased grapes cease to grow, become shriv­
CAN of September 8), b as been raised, a coroner's jury bas eled, and finally drop as worthless masses from the stems. 
made an examination, and rendered a verd ict w hich states Some varieties seem to be more injured than otbers by 
tbat tbe boiler" ruptured fron;. tbe iusufficiency of the plates tbe mildew. Tbe fungus thrives best on the tbin l eaved 
in t he bottom of the cylindrical shell to witbstand a working sorts, but none of tbe varieties, so far as we know, are proof 
pressure less than tbat assigned to them by one of tbe United against tbe pest. Some varieties are more· vigorous and per­
States inl'pectors for this district, in con sequence of their haps are better able to witbstand the attacks of tbe mildew. 
baving become weakened by internal oxidat ion from their Tbe remedy for tbe mildew on tbe grape is flowers of suI­
unusual cxposure to the corrosive action of the fccd water. " pbur. It sbould be dusted on or blow n  on, with a bellows, 

The verdict furtber expresses the opinion tbat "the so soon as tbe first signs of the trouble may be seen. The 
Un ited States law is  not sufficiently man datory in its re- sulpbur is more lasting in its effects if applied wben the 
qu i rcments as to thc usual exami n ation of a boiler, so far as foliage is wet, e ither witb dew, in early morning, or with 
it may be practicable; that the pressure test alone is insuffi· rain. It is import.ant·to get the yellow powder upon tbe 
cient in its period of appli cation, fallacious, a n d  pregnant under side of the l eaves and in contact with the" frosty" 
with disaster botb to human life and properly, as is fully patcbes. It is too late to apply 'the remedy this season, but 
evidenced in -the c/tse under consideration , namely, this all grape growers should make the necessary preparations 
boiler was tesfM itr June last and witbstood a pressure of 62 to meet tbis enemy upon its first appearance early next 
pounds to the  sqmire.Jric'h, yet in the brief period of less than summel·. 

� 

ten wep.ks it ruptured under a pressure not exceeding 32 A second form of spore is formed by the mildew and 

pounds, in consequence of the neglect of observance of its witbin tbe substance of tbe in fested part. It resul ts from 
condition at the time of testing it." A censure of the engi- the union of the contents of two cells, and is  of slow growth. 
neer and the United States Inspector was offered, but was These spo:res are provided with tbick coverings of a brown 
not ind orsed u nanimously. color and do not germinate until the following spring. Tbe 

Tbe boiler had become weaken ed by reason of corrosion, sexual spores, as they are called, are most abundant in the 
the original one·quarter inch th ickness being corroded so foliage in late autumu, and remain in tbe substance of the 
tbat portions could be broken off by tbe h and. According foliage until set free by tbe proccsses of decay, etc. It is 
to one newspaper report, a supervising inspector said that evident that these spores are designed to carry the mildew 
" the fiues w ould prevent the bottom's being sounded by a over the w inter sea�on, and may be callcd winter spores i n  
halllmer t o  test its strengtb. A hammer could n ot reach on distinction from tbose found early in  tbe season, which 
the outside ei ther, on account of tbe lo w position of tbe might be designated summer spores. Very many fungi have 
hoilers in the boat. Under tbose circu mstances t he corrod- tbese two forms of spores, and in  some tbe number is in­
ing process would work on unnoticed til l  tbe bottom of the creasfld to five or more. 
boiler became too thi n to stand the s�"." Another super- The leaves of tbe vineyard after they have fallen sbould 
vising in spector said that" i t  would fake twenty t imes the be gathered into piles and burn ed, and in this way a vast 
number of inspectors to examine thoroughly an d test such number of the spores within the leaves w o uld be destroyed. 
boilers as this." This part of the work of checking th e spread of the grape 

Yet it appears that a certificate of inspection was issued, mildew m ay still be don e  this seaso n .  It is a prevention, an 
alld on this baseless certificate the boat was permitted to ounce of wbich is worth a pound of cure. The remedy is 
mn , to the loss of hun:::an life and the destruction of pro- applied in early summer in tbe form of flowers of sulphur. 
petty. Many vineyardists are as careful about" sulpburing" tbeir 

An assistant inspector testified tbat the absence of vines as they are in manurin g  the ground or gathering tbe 
rivets w hic h had been eaten away by corrosion could have crop. Otbers are careless of tbis, and lose by it. 

, been' Roen from the front by holding lights at tbe back, so There is another mildew of tbe grape vi ne, closely related 
that the rays could reach the place. T h e  assistant in- to if not tbe same as tbe fatal Oidium of European vine­
spect or wh o assu med to have examined the boilers on the yards. 
21st of June last, acknowledged, in his testi mony, tbat tbe 4 f" " 

New Process of Mineral Painting. boilers were not empty when he examined them I Witness 
said he did not test the boiler With a h ammer, but merely A new process of mineral painting, inven ted by Herr 
1uok"t::tt-at"it;-Wttn:1l8l�,*!l'U..ned�rttfi'tNMo-iMll'4I����.dQ:l.plu�m.4).f MUJlich, was ll!:tely eXhibi.ted in operation  
o f  the boilers of  the Riverdale in 1881-82 and 1883 be never and by \lxecuted specimens at the Art Training Scbool, 
WI'S inside of the boilers, but merely looked into the man- South Kensington, London . Mr. T.  Armstrong, the art 
hole. director, explained that when he visited tbe Art Exhibition 

Comment on sucb testimony is scarcely required. It 
shows-tbe farcical character of so-called boiler inspections 
under the present system. A man looks into a boiler the 
bottom of which is covered w i th water and the interior dark 
aR Erebus, pron ounces the boiler all rigb t, and signs a cer­
tificat,e of safety, and in just- two months the boi ler bursts 
and kills half a dozen per.::ons. " Boiler inspection" for­
sooth! 

at Nuremberg some montbs since, he saw numerous speci­
mens of this new form of decoration. It was to some ex­
tent  analogous to distemper painting, and offered facilities 
resembling those possessed by the antique decorators for the 
rapid execution of ornamental paintings, scrolls, and ara­
besques on a surface of gesso or plaster without reflecting 
tbe light. Tbe science and art department purcbased t w o  
large pieces illustrating the process, which were now bung 

... 4 • , .. at a proper level in the Arcbitectural Court at South Ken-
THE MILDEW OF THE GRAPE. s i ngton, and Herr Scbraudolph, a Mun ich artist, had been 

Cl08ely related to the potato rot fungus, an account of engaged during the present  term to execute work by this 
which was given in our issue of September 8, i s  the mil- process before the students of the National Art Trai ning 
dew upon the grape vin�. These two fun gi belong to the School . 
same genus, tbe former being kno w n  to science as Perorw- Some specimens of tbat work, life'sized studies of female 
8pora inje8tans and tbe latter as Perorwspora viticola. Tbe figures and floral decoration executed on canvas, and smaller 
mildew of the grape is m ucb slower in its action , tbough the sketches on tile, glass, slate, and marbie surfaces, were ex­
general behavior and appea rance of tbe two pests are much hibited in the room. At tbe conclusion of Mr. Armstrong's 
alike. The gmpe mildew makes i ts first appearallce upon expl anation, Herr Schraudol ph showed to the audience bow 
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before usc, so as to render the action of tbe fixative solution 
upon tbem, when' the painting is complete, more un iform. 

Tbe pigments are also treated witb  alkaline solutions (of 
potash or ammonia) so that any change of hue w hich might 
ensue from the use of alkaline liquids in fixi ng tbe paint i ngs 
may be anticipated by treating the paints tlJemselves before 
use with tbe same solutions. But not only do the pigments 
and the materials of the painting grou n d  offer n ovel features 
in this process of Herr Keim, but the fixing of the painting 
witb a hot sol ution of potash waterglass and its subsequent 
treatmen t  with a solution of carbonate of am monia differ 
from the process adopted in stereochrome painting. It 
should be stated that paintings ma.y be executed not only 
upon external and in ternal walls coated with the specially 
prepared plaster, but also upon t i les, slate, glass, etc., simi· 
larly coated, and even upon canvas, which has been washed 
witb baryta water, and is kept moist witb a fine spray of 
distilled water. 

The operations of "mineral painting" may be thus sum· 
marizfld: upon an ordinary but perfectly dl·Y mortared snr­
face a coat of the painting gl"Ound material is laid without 
"floating;" a thin coat, but rough and porous, being se­
cured. Then the dry painting ground is soaked with a so­
lution of bydrofluo-silicic acid. When tbe ground is suffi­
ciently dry to be again absorbent, it is treated with a solu­
tion of potash waterglass. The outlines baving been traced 
upon the ground, kept moist with a fine water spray (dis­
tilled or rain water), tbe pai nting is carried out with thfl pre­
pared colors, which are kept in gl ass bottles, in a moist, 
pasty condition. These col ors, it bas been before stated, 
contai n  certain admixtures, as the hydrates of alumina,mag­
nesia, or sil ica, oxide of zinc, carbonate of baryta, feldspar, 
powdered glass. The colors used are tbose whicb have 
been fou n d  available for the stereochrornic process. Tb e 
fixing of the picture is accomplished by means of a hot solu ­
tion of potash waterglass, thrown against the surface by 
means of a spray producing m a.chine, in the form of a very 
fine spray. Tbis fixing done, by several repetitions of the 
process, a solution of carbonate of am mouia is finally ap­
plied to the surface. The carbDnate of potasb, w hich is 
thus quickly formed, is removed with repeated washings 
witb distilled water. Tben the picture is  dried by a mod­
e rate artificial beat. Fiqally, a solution of paraffin in ben­
zine may be used to enrf'ch the colors, and further preserve' 
the painting from ad verse i nfl uences. 

44" .. 
Taking 'rime. 

Tbe annual report of the astronomer in the observatory of 
Yale College gives some interesting rcports of the work in 
his department of borol ogy for the last year. From these it 
appears that the American Watch Com pany,. of Waltham, 
Mass. , received 22 Class 1 certificates for watch movements, 
and next to tbe highest mark during the year is§3: Barrand 
& Lunds, of London, stood at 1;2, and Con stan tin & Vache­
r<tll, Geneva, Switzerland, 85. The observatory furnishes 
tim e  by signals to the headquarters of every railroad in Con­
necticut. 

To ellcourage the pu blic confidencc in tbe accuracy of 
tbese telegraphic time signals, the custom has been estab­
lisbed of furn ish ing, as a news item to all tbe newspapers in 
the State, tbe mean monthly errors of these signals at 12 
o'clock noon. This time is identical with that of New York 
city.  

Tbe report suggests the establisbmen t of a school of 
horology in this country. The report says: 

" A school of this character is no doubt needed by one of 
our l eading industries, and it will n ot be difficult, sh ould the 
financial support be furnished, to establish a course of study 
and mani pu lation which sbould lead to a certificate of train­
ing and ability in this direction." 

... 4. ,' . 
the under surface of the grape l�aves in the form of sm.!lll <the_wad, Wllii Q91t&,·the outlines being traced on a ground (Jornellu. Whitehouse. 
frost l ike patcbes. The smootb leaved varieties of grapes kept m oist by a spray, a nd tben filled in with moist colors The Journal of Gas Lighting announces the decease on the exhibit this parasite to much better ad vantage than those and fixed by repeated sprays of potash water glass, after . 7th of August last of Mr. Cornelius Wb itebouse, tbe origi-
Borts the l eaves of which are covered witb a dense coat of wh.�omtte of ammonia ana oenZlUe were applied to nal patentee of wrought iron gas tubes, tbe man ufacture of 
bairs. These patcbes of a crystalli n e  appearance consist of tbe surface. Skill and judgmen t  are needed to insure that wbich is now one of the staple trades of Wednesbury. Mr. tho tin� of �I"tncbin!!" threads which come out of the hrPH.th- th"p""pocc of fixing is not carried too far, or a troublesome 
lUg pores 0 t Ie !Em ves and bear the sum mer spores on tbeir and unsightly effiorescence is formed on the su rface similar 

Whitebouse was in the 89tb year of his age. It may be 
many terminations. These spores are formed very rapidly, to tbat w hicb disfigures the frescoes in the House of Lords. I men tioned in tbis connection that tbe bulk of the tubes now 
fall away from their attacbments, and are carried by the As to the permanency of the process, HelT Scbraudolpb 

made are still manufactured in tbe manner descri bed by Mr. 
wind,  and otherwise, to new ports and tben germiuate, thus stated that some work which had been done on marble ten 

Whitehouse's English patent, taken out in 1847. In th a t  
propagating tbe milde w. The substan ce of tbc grape leaf years ago, and other specimens o n  canvas two yearM ago, 

year he commenced business, trading as Whitebouse & Co. , 
below the" frosty " patch is interlaced witb the threads of sbowed no. signs of. deterioration at present,  but tbe pro-

at tbe Gl obe Tube Works, Wedn esbury; and the trade mark 
tbe fungus, which brancb and send short suckers into the . of the firm-the "Globe "-became one of tbe best known 
walla of the leaf cells and rob tbem of tb . . b t 

c
b
ess was qUIte a modern one. Mr. Armstrong added tbat for tubes in Englan d  and abroad. In common wI·tb most eu· n ouns men . t ere was no attempt to simulate tapestries, and any devel. The mildew lives upon tIle stolen l·uI·ces of tb . other patentees, the benefits Mr. Wbl·te'·ou •. e conferred on . . e grapevme opment in that directilln resembling the dyed fahrics now 

U -
and thus does its injury. The infested leaves soon turn to be seen in th e  Bond Street and Regent Street show rO,lms 

al l countries througb bis in vention d id not leave h i s  .latter 
brow n  and die unl ess some measures al'e taken to d t t b d d I days with such substantial means as, consl·del·.l·ng the. l·m -, es roy was 0 e eprecate . t was equally as effeetive as tapestry, the parasite. and, as could be seen from tbe exhibits, allowed a wide 

porlance of tbe industry he created, one could have wisbed :rhe conditions �ost favorable for the growth of tbe grape range of color. 
him to have. enj('yed. 

mIldew are, a mOIst atmosphere with bright sunshine. A 'rhe fo l lowing de;;cription of the process has been pre-succession of showers ill late June is very apt to result in pared by Professor Church : an abun�nnce 0: mildew. This season it bas been unusually Herr Adolph Keim's proce�s of "mineral painting," destructive, oWlllg to excessive moisture of early summer. although identical in principle with tbe stereocbromy of 
The fungus does not confine itsel f to the leaves, but spreads Fucbs, differs from tbat process in several important par­to the steu�s and the fruit. The writer h�s exami ned many ticulars.. For the simple mortar, or plaster, of lime and clusters tb/s season, the berries of which were discolored sand generally used in stereocb romy as the painting ground, 
witbin wb en only partly grown ; while on the outside thev Herr Keim substitutes a compositiou made by the ca reful 
had tbe attractive color of half ripened fruit. Wben sectio;s admixture of 4 parts quartz sand , 372" parts mlll·ble sand of these prematurely ripened grapes were placed under tbe artificially prepared_and. free from dust, one-balf part in­compouud mil:roscope, tbey were found infested with fusorial eartb, and 1 part quicklime slaked with distilled the filaments of the grape mildew.  Tile skin of the grape water. The pigments are admix.ed with various �ubstaoces 

44.' ... 
(Joe81cients of Friction. 

Professor Thurston states tbat tbe coefficients of friction 
of lubricated su rfaces under pre"sure, as given in text books, 
are much toobigh; i nstead of 4 to· 7 per cent, as s.tated 
therin, be has obtai n ed as low as one-fourth vi 1 per cent 
with sperm oil. This, be says, is the best he ever fou nd for 
heavy pressures, and he has made experiments all tbe way 
from very light up to 1500 pounds per incb of surface. Tbe 
crank pins of beam engines on steamboats, wbere a thousand 
pounds pressure to the square inch is not uncommon, rilll 
as low as one·half of 1 per cen t for the friction. 
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Cocbin Cbina Grapes in CaliCornia. 

A great number of  experiments are being made in Cali­
fornia with the seed of the Oochin China grape vine. Seed 
has been distri bu ted among 800 persons in various parts of 
the State, and no pai n s  will be spared to acclimate this 
vin e  on the Pacific Coast. In its native state it  has been 
found in altitudes varying from 100 to 3, 000 feet above the 
sea l evel , producing everywhere an enormous crop of fruit. 
With propel' care, authorities in grape culture believe that 
the Cochi n  China variety can be grown in an the wine re, 
gions in California, and on the Pacific Coast. A vine simi­
lar to this, but more vigorous and productive, was l ately 

IMPROVED GRATE. 

discovered on the coast of Guinea by Senor Arpore, chief  
of a scientific mission sent to that coun try by the Portu­
guese Govern ment. The plant w as found to be about 4 
feet high, with a crop of grapes varying from 90 pounds 
to 1 00 pounds on each vin e.  The fruit w as delicious, 
and the wine made from it was found to be very good, 
rich in aroma, i n  color, and in alcohol . A report is being 
prepared on the subject for th e Portuguese Government. 
Th e  Soudan alld the Gui n ea ann ual tuberous vines are of 
the same class as the Co chin Ohina, but the first is a d w arf, 
and the second little better, as compared with the last named. 
In Cochin it grows i n  some forests as h igh as 100 feet, 
cl imhi ng-up and around lofty trees, or stretching itsel f  on 
the soil , and in some places the vine becomes a wonderfuil 
mass of large clusters of luscions grapes from top to bottom. 

. . . . .. 
Spontaneons Ignition o"·Coai. , 

The canses of the spontaneous igni tion of coal bave been 
much inquired i nto, and several tbeories propounded there­
on. Durand, among others, has maintained that the pres­
ence of pyrites in the coal is  a principal cause of this trou ble ; 
while,  on the other hand,  the same resul t has 
been shown to h ave been caused even m ore 
frequen tly by the oxidation of the coal itself. 
This view of the case is con firmed by ]!'ayol's 
experi men ts, recorded in Dingler's Poly tech. 
Journal. The absorption of oxygen by coal 
is affected by the temperature, and the fact of 
the eoal bei n g  more or less finely divided. 
Lignite in the state o f  fine d ust inflames at 
150°, and gas earbon at 200" coke at 250°, 
and anth racite at 300° and upw ar'a- �li heafpo 
ing a m ixture of finely powdered coal and 
pyrites to 200° for a period of  fou r days, the 
coal took up 6 per cen t of oxygen ,  whi l e  the 
pyrites absorbed only 3 '5 per cent. From 
this it appears proved that eoal absorbs oxy­
gen m uch more energetically than pyrites. 
'fhis is  also confirmed by another experi ment, 
in w hich abou t 900 gra lll mes of powdered 
coal and 3, 350 grammes of  powdered pyrites 
were placed . i n  tin cans, and dried in 3, h ot 
chamber. Up to 1350 both materials beh aved 
similarly ; but afterward the tem perature of 
the pyrites remained almost stat ion ary, while 
that of the coal rose very quickly, until,  a fter 
a few hours, ignition took place. Two other 
samples of coal and pyrites w ere then put 
into a chamber healed to 200° ,  when the temperature of the 
coal quickly increased. In forty minutes the coal took tire, 
while the pyrites had i n  the same time only risen to 150°. 
Thu� the ignition of the coal was not at all hastened by 
the admixture of pyrites. 

.. , . .  � 
THERE have been a great number of earthquakes in Great 

Britai n  from ti me to time. The last of note was that of 
1816. It extended over a vast area of country. and in some 
localities its effects were s()arcely felt. The lakes of Oum­
berland and Durham and those of Scotland were. visibly 
agitated. 

ftitutific �Ultrjtan. 
IMPROVEMENT I N  HEATING GRATES. 

In fire grates, as commonly constructed, only a small pro­
portion of the fnel burned is effective in heating the apart­
ments in which they are located . Much of the heat goes up 
the flue, and a large proportion of it i9 conducted away by 
the wall or chilll ney in which the grate is placed. 

Captain J. H. Burnam, of F ayetteville, Tenn . ,  has de­
vised and paten ted a plan for utilizi ng the heat that was 
formerly wasted at the back of the grale, and we are in­
formed that he has been successful in heating two rOOms 
with the fuel usually consumed in an ordinary grate for 
heating olle. This important result is secured by placing i n  
the wall a square casiug connecting two adjoi n ing rooms 
and communicating at the top with the chimney. In this 
caEing is placed a curved fire-baek, whose concave side reo 
ceives the i nclined grate upon which the fire is built. The 
convex srde faces the adjoining room and forms an efficient 
radiat i n g  surface. A register is placed i n  front of this sur­
face to regulate the temperature of the room by screen ing 
the plate more or less, and red ucing the circulation of air 
across the plate, 

The fire-back is reversihle, and the grate may be placed in 
either room at pleasure. There are at the sides of the iro11 
casing ai r or ash flues. The chi m n ey requi red for this grate 
is very si mple and inexpensive, as compared with that 
of an ordinary one, and the improved article, with fire­
baek and fittings, is  l ess expensi ve than the g rates of the 
usual form that would be required to do the same amouu t  
o f  heatin�. 

According to the figures of the i nventor, one-half of the 
fuel, and about hal f of the expense of  putti ng in the grate 
and building the chimney, is saved by this i mprovement. 
The man tel, heartb , and grate may be of any desired charac­
ter. 

F ig. 1 is a vertical tran sverse sectio11 o f  the grate, and Fig. 
2 is a perspecti ve view with parts broken away to show the 
construction. 

IMPROVED TEXTILE FILTER. 

Numerous coffee pots and fil ters have been used for ex­
tracting the entire strength and aroma from coffee, but the  
results obtained have n ot been pe rfect, for  i f  the  coffee is 
ground very ti n e  the decoct ion is muddy, and if the ground 
coffee is  coarse, the hot water cannot extract all the strength 
and aroma from the coffee. The textile fi lter manufactured 
by the New York Textile Filter Company avoids the above 
difficulties, and filters coffee, as well as other liquids, to 
perfection. 

This improved filter is 8hown in the ann exed cut, the 
middle figu re showing it used i n  a coffee urn, the right 
band figure showing tbe maimer of filtering the coffee, an 
the left h an d  figure showing the filter and coffee pot 
combined. The fil ter consists of two cones, the smaller 
resting inside the la l'ger, and firmly holding the textile fabric. 
The greater the pressure, the m ore securely the fabric is 
held. 

The coffee used must be pulverized or ground very fine, 
and is placed within the filter ; the filter is then placed 
wi thin tbe pot or urn, and boiling water is poured i nto the 
filter. As the filtering fabric or m uslin is  at the bottom of 
the cone, the entire volume of water above the filteri ng 
fahric exerts II pressure and forces the liquid through the 
sides and bottom of the inner cone, the apertures in the 

TEXTILE FILTER, COFFEE POT, AND URN. 

inner cone preventing the clogging of the filter. As the 
coffee is n ot boiled, it will not h ave the bitter taste of the 
decoctions usually called coffee. The fi l ter is m ade i n  three 
sizes, which are adapted to fit any tea or coffee pot, and can 
readily be removed and taken apart for thorough cleani ng. 
It can also be used for filtering water, drugs, liquor, jellies, 
milk, and lemonade. It  is made of plan ished metal, glass, 
and porcelain. Made in glass, it  is very val uable for filter­
ing drugs and chemicals. It is patented in this coun try, 
also in England, Canada, Fran ce, Germany, and Belgium.  

It  is  man ufactured and sold by the New York Textile 
Jj'i.lter Company, A6 . Murray St. , New York city. 

rSEPTEMBER 22,  1 883. 
A. Submarine Banoon. 

During the forthcoming Intern ational Exhihition at Nice 
the submarine observatory of M. Toselli will be in use in 
something the same way as the eaptive balloon at the Paris 
Exhibition o f  1878. It is made of steel and b ronze to enable 
it to resist the pressure of water at a depth of 120 meters, 
nearly 160 pounds to the square inch. The vessel is divided 
i nto three compartments, the upper for the comman der to 
enable him to direct the observa.tory, and give explanations 
to the passengers, w h o, to the  num ber o f  e ight,  occupy the 
m iddle compartment. They h ave under their feet a glass 
plute, enabling them to see the bottom w ith its corals fishes 
grass, etc. The third compartment 'contains the buoyan t 

IMPROVED GRATE. 

cham her, and can be regulated at w i l l .  As the sea is dark 
at the depth of 70 meters, the observatory is to be l ighted 
by electricity, and a telephone commun icates w ith the sur­
face. 

" 1 . � " 
DIscovery of a Telp,scopic Comet. 

Mr. William R. Brooks, of the Red House Observatory, 
Phel ps, N. Y. , says that on September 1, 1883, he d i scov­
ered a telescopic cornet in the con st.ellation Draeo, right as­
cension 16 h. 35 m ,  and n (lrth decl i natio 11 ,  640 5' .  The 
comet is faint, without tlii!, and has  a small, spa,rkling nu-
cleus; .' 

" It has been my fortune, " says Mr. Brooks, " to discover 
the first and only two comets, thus far, of 1883. This last 
one was discoverad w ith the aid of a nine inch reflector, 
which, like aU my astronomical instruments, is  of my o w n  
manufacture. " 

Pboto Zinc Litb ograpbic Plates. 
In the office of the French Minister of Publ i c  Works, 

charts and plans are prepared by a process of pliotn·zi11CO­
graphy. The Bulletin de la Societe d'Encouragement thus de­
scri bes it : A p l ate of commercial zinc is chosen which i s  
free from de fects. In order to  cleanse it thoroughly i t  is 

rubbt'd w ith a stiff hair brnsh w h icb is di pped 
into a mixture of  ODe third sul phuric aei d and 
two-th i rds water. After t h is clean sing, which 
removes every trace of oxidation and. grease, 
the plate becomes very brill iant,  and it is 
rubbed for some minutes with a eork dipped 
in powdered pumice stone. It is then washed 
and plunged, for ten or fifteen minutes, ; n to 
a halh acid ulated wi th 3 per cen t  of nitric 
acid. The plate then has a dull look and 
shows II slight rough ness under the micro­
scope. A fter having carefully dried it, it is 
covered by a preparation composed of 10 
liters of water and 500 gram mes o f  crushed 

it)i�":��uce�f!b�"tti��;:tiiirrl. Tt is cooled and 
filtered through linen ; then are added 100 
grammes of common n itric acid and 6 grammes 
of pure ch l orhyd ric acid. After the prepara­
tion has been left in contaet with  the plate 
for some time it  is washed and d ried , and 
then coated w ith bitu men in the ordinary 
manner, and exposed to the light under the 
d rawing which is to be copied. When th e  ex­
posure is  over, the plate is w armed slightly 
and developed with the addition of a l i quid 
containi n g  5 per cent of acetic acid. 'ro 

faci litate t h e  inking, it is well to apply to the lines some 
oil, whieh destroys their brilliancy and turns them gray. 
Then, after a care ful drying, the bitumen is dissolved by 
benzi ne,  and the plate is agai n d ried . It can then be de­
livered to the pri n ter, who submits it, w ithout any precau­
tions, to the �rd i n ary operations of Ut�Qgraphy for inking 
and printing. 

.. ' . ,  .. 
A WRITER in one  of the medical journals say s  he has 

foulld the application of a strong sollltlOn of cbromic acid, 
three or four t i mes a day ,  by mean s of a camel's hair pen­
cil, to be the best and easiest method for removing w arts. 
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Il£PROVED BILLIARD CUSHION. 

This is a rubbe r cushion having embedded in' i t  a ribbon 
of spring mel al for imparting to the cushion an increased 
and u niform elasticity th roughout. Th e  inventor has ascer­
tained that the best spring is made of roll-tempered brass 
cut straight from the sheets. The m etall ic ri bbon is fitted 
iu a socket of hard rubber or other appropriate material, 
and its u pper edge extcnds nearly to the face of the cusbion, 
as �hown in the sectional view. 

The inventor claims that by using roll- t empered brass he 
is ablc to produce a superior bi l l iard cushion at a reduced 
expense, as compared w ith cushions having the spring made 
of tempered steel, as straight fire-tempered springs cannot 

MAY'S BILLIARD CUSHION. 

be produced, and they are not so well su ited to the purpose 
as rolled brass springs. 

This invention h as been patcnted by Mr. Samuel May, of 
81 Adelaide St. West, Toronto, Canada. 

.. � . . . 
Improve"- ElectrIc Llgbt. 

It is reportEd that M. Tomma�i h as made an important 
improvement in the Jablochkoff electric candle, by render­
ing the luminolls poi n t  practically stationary. The cand le, 
it is WillI knowD, burns down,  al}d the luminous point is 
lowered steadil through the hour and a half or two h o urs 
durtng wlllch the can e as s .  IS IS n o  a 'of much 
moment in the lamps on th e  Thames Embankmen t ;  but M. 
Tommasi has devised a selenium regulator which receiveR 
the l i g h t  from the candle and acts as an automatic ele vator 
of t he lumin ous poi n t. M. TomrnaEi h as also been endeav­
oring to utilbr.e the peculiar properties of selenium in photo­
metry and telegraphy. 

A CONVENIENT LEVER HAND CART. 

The engraving shows a very compact, convenient, and 
handy truck or hand cart , designed specially for the trans-

THOl£PSON'S BEEHIVE TRUCK 

fer of beehives withou t disturbance uf their industrious in­
habitan ts, but also equally well adapted to other uses in 
whioh the ordinary ,wheelbarrow, the platform truck, and 
the simple hand cart llre employed. The great advantage 
of this truck is tha��,. carries its load low under the axle, 
and that loading and carrying and dumping are performed 

. with li ttle effort, the load being on nearly the same level in 
all tbe operations. , The engraving shows the construction of the truck and 
the manner of its use. Under the axle are suspended two 

'eitutifi e �tutri elu. 
and is suspended from the axle by a central upright that, 
by means of guides on each of its two spread ends, con t rols 
Ihe vertical movement of the bars. This movement is  con­
trolled by the operator by means of a lever in front of him. 

After the load is taken on, the lever may be fastened by a 
hook. The large wheels and the adj ustable carrying bars 
give this truck an advantage over the ordinary small w heeled 
and rigid truck. 

Charles R. Thompson , Fort Omaha, Douglas County, 
Nebra8ka, is the  patentee of this inventiun, and communi­
cations should be addressed to him for any further informa­
tion on the subject. 

The First Electric Telegrapb. 

The idea of the practical application of the electri c tele­
graph to the tran smission of message was first suggested by 
an anonymous correspondent of the Scots Magazine, in a let­
ter daled Renfrew, February 1, 1753, signed C. M . ,  and en­
iltiean--A:n- " . Ii once. " 
After very considerable trouble, Sir David Brewster identI ­
fied the writer as Charles Morrison, a native of Greenook, 
w h o  w as bred a su rgeon, and experimented so largely in 
scien ce that he was regarded in  Renfrew as a w izard, and 
eventually found it convenient to leave that town an d settle 
in Viro-inia where he died. Mr. Morrison sent an account 
of h i s  �xpe�'iments to Sir Hans Sloane, the President of the 
Royal Society, in  addition to publishing them anonymously 
as stated above. The letter set forth a scheme by which a 
n umber of wires, equal to the let t ers of the alphabet, should 
be exten ded h orizon tally, parallel to one another, and about 
one inch apart, between two places. At every twenty yards 
they were to be carried on glass supports, and at each end 
they were to project six inches beyond the last support, and 
h a ve sufficient strength and elast icity to  recover their situa­
tion a fter baving been brought into contact with an electric 
gun barrel placed at righ t augles to their length about an 
inch below them. Cl ose by the last supporting glass a ball 
was to be suspended from each wire, and at aliout a sixth or 
an eighth of an inch below the halls the letters of the alpha­
bet were to be placed on bits of paper, or any substance 
light enough to rise to the electrified ball, and so contin ued 
that each might resume its pro per place w hen d ropped. 

With an ap paratus thus cunBtructed the conversation witb 
the dist,ant end of the wires was carried on by depressing 
successively the ends of the w i res correspunding to the let­
ters of the words, until they made contact with the e lectric 
gun barrel, when immediately t h e  same characters w ould 
rise to tbe electrified bal ls at tbe far station. Another 
method consisted in  the substitulion of bells in place of the 
letters ; these were sou nded by the electric spark breaking 
against them. ' According to another plan the wires could 
be kept constantly charged and the signal sent by discharg­
ing them. Mr. Morrison'S experiments did not extend over 
circuits longer than forty yards, but he had every confidence 
that the range of action could be greatly lengthened if  due 
care were gi ven to the insulat.ion of the wires.-Engi-
neering. 

• to • • • 
IMPROVED FEEDER FOR COTTON GINS. 

We give an engraving of an improved cotton gin feeder 
recently patented by Mr. Andrew L. Stietenroth,  of Nat­
chez, Miss. Feede rs as usually appl ied t o cotton gins 
are placed so far forward as to obst ruct the 
mouth of the feed box, so tbat convenienl, access 
to the gi n proper for cleaning the brush and the 
grate is prevented. 

This feeder is calculated to improve the con­
nection between the feed box and the feeder. 
The gin stand, feed box, and feed er are of ordi­
nary construction and arrangeillent, except that 
the feeder is set back on the stand It suitable dis­
tance instead of being placed with its discharge , 

e mout of tile feed box as usual. 
An endless apron of jointed sl9.tQ ;Q carried hy 

rol lers whic 
. t 

of- e rear roller passing through hangers tbat 
depend from the feeder, 'so� t1l1it the rear end of  
tbe  apron is su,pporled in position for receiving 
the cotton . from the feedel'. The shaft Clf roller 
also carries a pulley for recei ving power and 
cause the movement of tile apro n ,  and the apron 
being thU8 hung on the axis \,>f its driving roller, 
i t  can be raised and lowered without ' d i sconnect­
ing the power. The forward end of  the apron 
terminates above the mouth of the feed box, 
and is supported so that the height of the apron 
may be regulated at w i ll. The front roller of 
the aprun is made adjust able for tightening the 
apron, and the side bars project above the sides 
of the apron for retaining .the cotton. 

By this con struction the colton is fed to the 
gin by the aproll, which can be read i ly raised to give access 
to the brush and grate, and for raisin g  the breast hoard of 
the gin. The endless apron has its slats closely jointed to. 
gether, and this prevents the bolls that escape between the 
carrier and picker roller of the feeder from drClpping upon 
the gin, and prevents the Sifting of  sand and dust from the 
cotton upon the boxes and journals. By thus arranging for 
the convenient cleaning of the brush and grate the danger 
of fire from neglect of that work I S  much lessened. 

bars which project forward and form the carryi ng part. RHODE ISLAND and 
This frame is pivoted to arms depending from the handles, ' the Yellowstone Park. 

Delaware together are ' smaller than 
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NOVEL CANDLESTICK; BROILER, ETC. 

The engraving sho ws a novel combination of  devices re­
cently patented by Mr. C. B. Tucktield, of Salt Lake Ci ty. 
U tah. A candlest ick, a matchRa fe, a toaster, and a broi l er 
are combined in this article. The base is hol lowed out to 
form a receptacle for matches. Too vertical rod supports t w o  
cross arms, movable u p and down on the rod, and held i n  
position b y  spri n gs and friction blocks. T h e  lower cross 
arm carries upon one end the candle  holder and upon the 
other end a pan for catching the j uices of meats cooked on 
the broiler. The upper cross arm carries a pan upon one 
end and a revolving toast ing or broiling fork on the other 
end . The upper pall has a central hole which is located 

TUCKFIELD' S CANDLESTICK. 

directly over the spring candle socket in the lower pan , and 
answers as a guide to  the candle and as a retainer of any 
grease or paraffine that may drip.  The can dle socket has 
holes in the hottom so that the last eud of the wick may 
draw up whatever remain s  of the material of tbe candle, 
and insure the burn i n g  of the whole. When It is desired 
to use the candle for heating purposes, a glass lamp chim­
ney or a cylinder of wirc game is pl aced between the upper 
and lower pan to protect the flame from draughts of air. 

The broi ling fork i s  made to turn over the pan below, a n d  
t h e  pan is  provided w ith a w i ! e  cloth tray to catch cinders 
and ashes, and prevent them from mingl ing with the juices 
of the meat which drop to the pan below. When the de­
vice is used as a broiler or toaster, the candle and chim!l.#ly, 
also the matches, must be removed. 

. - . . ... 
A. Railway Tunnel under an Iron Mill. 

The last stroke of work on the big tunnel,  1 , 650 feet long, 
under Jones & Laughlin's Iron Warks, Pittsburg, has been 
completed. The tunnel was ('onstructed by the Vanderbilt, 
Pittsburg, McKeesport, and Youghioght'IlY Rail road. Its 
cost w ill be $500,000. Over six h undred IDen were em­
ployed on it for a year. The tun n el is one of the engineer-

STJETENROTH'S FEEDER FOR COTTON GINS. 

ing feats of the day. The roof IS only a few feet below the 
top of tbe mIll floor, where massive rol ls. hammers, and 
hundreds of men were work i n g. The mill IS  tbe largest 
sin gle mill III the United States. and none of tbe bUIldm gs 
was i njured, and work was not. delayed an hou r. The 
ground tbrough w hich the tunnel passes was mill cmder 
and slag. For over one hundred feet the slag was 'so h ard 
it could not be blasted. Heavy weights were dropped on 
it, and the broken pieces buned III holes where they feU, as 
they could Dot be moved, the masses were so large. The 
road openeo for a distance of SIxty miles on .Sunday for 
freight ti'affic. 

. 
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NEW BRIDGE AT PITTSBURG, PA. 

Our engraving reprellents the new bridge lately completed 
at Pittsburg, Pa. ,  over the Monongabela River. Our picture 
is made from an excellent photograph by S. V. Albee, for a 
copy of which we are indebted to Mr. Alex. Y. Lee, C.E. , 
of Pittsburg ; a n d  the engineer of the bridge has favored us 
with tbe following particulars, which were originally pub­
lished in the Sunday Traveler : 

The new Mon ongabela bridge, stretching from Smitbfield 
Street on the north sbore of the river to Carson Street on the 
south , by its graceful curves, solid stone supports, and light 
yet powerful steel cables and girders, challenges alike the 
admiration and w onder of  t h e  spectator-for wonderful it is 
tbat so much solid strength can be contai ned in a structure 
that appears almost fai ry·like i n  its ethereal grace and slen­
del'U ess. Herein is sbown the tri u mph of architectu ral skill 
over tbe gross b ul ki n ess that in tbe past was considered in­
separable from an adequ ate amoll n t  of strengtb . 

The n eed of a bridge cOllnecting central Pittsburg with 
the South Side at tb is  point was recognized early in the his­
tory of tbe city. A ferry accom modated tbe travel over the 
Monongahela River for a long time. In 1810 a charter for 
a bridge was obtained,  and a covered wooden hridge of e igbt 
span s, each 188 feet i n  len gth , was built i n  1816. Tbe 
structure consisted of wooden trusses, re-enforced with wood­
en arches, and for those days was a remarkabl e  engineering 
success. In 1845 the superst ructure was d estroyed by fire, 
and was replaced by a wire suspension bridge, under the di­
rection o f  Mr.  John A. Roebl i ng. the builder of the great 
Ea st River bridge, connecti ng the cities of New York a n d  
Brooklyn .  T b i s  Pittsburg work w a s  W .  Roebl i n g's fi rst 
road hridge. In the course of time it became very sbaky 
and loose, and its continuous swa.ying and creak ing con­
vinced e very one that it was becoming uusafe for travel. 

In the snmmer of 1880 it was decided to build a new one 
in its place. After a good deal of d iscussion as to th e kin d  
o f  bridge t b a t  should be built, Mr. G .  Lindelltbal , the well 
known engi n eer, was invited to prepare plans for a bridge 
that would not be subject to u n d ulati ons and w ould be 
capable of enduring tbe constantly in creasing traffic witb· 
out l imitation of load or speed. 

His plans were accepted, and in 1881 the w ork was com­
menced. 

Tbe Lindentbal bridge is of the kind known as the Pauli 
truss. It rests on seven stone piers, and has t w o  cast iron 
towers, 123 feet from low water, very massive and el abo­
rately ornamented. The full length of tbe bridge is  1 ,221 
feet. The t.wo main spans are eacb 360 feet ; tbe north ap · 
proach is 320 feet from Water Street to the first l arge span ; 
and from the toll house to tbe span, 208 feet .  On the south 
end the distance -from tbe toll bouse to the first large span is 
290 feet, and from Carson Street 515 feet. From fbe road· 
way of the center span t o  tbe river at low water it  is a dis­
tance of 61 '08 feet, and from the u nder side  o f  tbe fioor, 57 '08 
feet. Tlle old b ridge l eft only 36 '03 feet clear between the 
water and i ts lower side. 

Tbe roadway at. present is 22 fee t  10 inches wide in the 
clear, and the t.wo sid e walks are each 10 feet in the clear. The 
ful l width of the bridge on the deck span approaches is 43 
feet 6 inches, a n d  on t b e  cban n el span s, w h icb are th rough 
spans, 48 feet. The bridge can be widened out, should It 
ever prove necessary, t o 64 feet. The use of steel instead 
of i ron wherever possible was based on tbe grounds of 
economy as much as anythi ng, especially i n . the trus�es, 
$2 1 , 600 being saved by taking that course. The fioorin g  of 
the roadway and sidewalk is preserved wood, viz. , gum· 
w ood and wbite pine, submitted to the zinc tan qin process. 
The ornamental cast iron towers are roofed with w rought 
i ron. 

The masonry of tbe piers and approacbes consists of a 
gray, hard, d u rable sandsto n e, free from admixture of cl ay 
or iron oxide particles. 'l'he d i mensions o f  the stones useo. 
are from 24 to 16 inches in thi ckness, 7 to 4 feet in length, 
and from 3 to l%;' feet in wi 
regularly and true. The quantit ies of m aterial used in the 
construction of the bridge were as follows : For foundations 
-lumber, 594, 000 feet, board measure ; piles, 10, 800 li neal 
feet ; concrete, 1 ,280 cubic yard s ;  iron , 322 tons ; stone ma­
sonry, 10,500 cubic yards. For superstructure-i ron, 1,070 
ton s ;  steel, 740 tons ; oast irou of towers, pedestals, etc, 
196 1 0ns ; pre�erved lumber for fioor, 358, 000 feet, board 
measure ; st eel rails ,  13! tons. For approache s-filling, 
10,000 cu bic yards ; sidewalk pavements, 1 ,400 square yard s ;  
street pavements, 2,200 square yards. 

The total cost of the bridge is $458,000. The bridge is 
strong en ough for a d ouble track rai lroad bridge of modern 
stan dards. 

Messrs. Klom a n ,  of t.he Superior Mill, furnished the forged 
steel bars for the chain s ; Shoenberger & Co. , and tbe 
Span g Steel Com pany , of Sharpsburg, all the steel required ; 
Graff, Bennett & Company, the i ron ; and Jones & Laugh­
lin ,  the cast i ron pedestals,  steel pi ns, and other thousand 
and one articles of metal used in the great work. The lum­
ber was from the St. Louis W ood Preserving Works. The 
m�so lJl'y was put in by Jacob Friday. Kellogg & Maurice, 
of At hens, Pa. , built  the t wo large s pans. C.  J. Sehul tz, of 
the Iron City Bridge Works, was con tractor for the ap­
P i " I ches. Morris & Ma rshall erected tbp. portals or t o wers 
t h at are snch pl'Om i n ent  and b eautiful  o hjects on tbe road· 
way of  the hrirlge, and make t riumph an t  e n t rances to the 
mai n portion o f  the structure . Bootb & Flinn took care of 
the brick and bl ock stone paving, as well as tbe curbs and 
�idewalks. The entire work w a s  done under the immediate 
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supervision and from the plans o f  the chief engineer, Mr. 
Gustavus Lindenthal M r. J. R. :Meredith superin tended 
tbe construr;tion of the work after the erection of the chan­
nel  spans. 

Many people hr.ve wo�dered how the work was arranged 
so that tbere was no stoppage of travel over the old bridge, 
while tbe new one was in course of erection. It was o u l y  
b y  t b e  exercise o f  considerable skill a n d  thorougb knowledge 
of engineering possibilities tbat this was successfully accom­
plished. 'J'be first of the old bridge that was removed was 
tbe nortb anchorage. To h old up the suspension hridge a 
temporary anchorage bad to be constructed at tbe second 
pair o f  towers. This w as done by means o f  cable grapplers 
and adjustable anchor chains, so as to tra n sfer tbe strai n to 
the same gradually, while travel on tbe bri dge was going on 
as usual . The erection of tbe new bridge baving been 
planned to be effected without in terfering with travel on the 
old one, tbe superstruct.ure was d esigued accordingly. 

The bridge is owned by a stock company, of which Dr. 
D. Hostet ter is p resident.  

{SEPTEMBER 2 2 ,  1 883. 
Metallic Cars. 

Since tbe close of tlie Cbicago Expos i f ion cerl ain of our 
contemporaries bave been blaming master car bui l del's ror 
their conservat.ism or lack of en terprise in not.  h a ving px· 
hibited for puhlic in speetion cars made of iron 01'  sleel. Tbe 
Master Car Build"rs' Association also comes in for a share 
of reprehension in not u rgi ng forwarrl with energy and zeal 
the change from w ood to metal .  The claim iR advaneed 
that iron or steel w ill be used in car cOt) struction at nu dis­
tant day, even from the h u mble coal car to the luxurions 
drawing room coach.. When the in terests or prejurl ices of 
people lead the m to desire a ch ange i n  any pract ice or p rin­
cipl e, they do not generally search long before fi n ding plausi­
ble reasons for deman d i u g  w b at will satisfy their  w isbes. 
Tbe i ron and steel advocates are at this t i me solicitous for 
t h e  safety of passengers, and tbey cannot percei ve ani means 
w hereby (ravel can be rendered safe except by tbe employ­
meut  of steel cars. 

There are two !'ides to this question. Lumber dealers are 
probably . i n terested in  n�tai ning the present practi ce, and it 

.. 4 • � .. may be that those w b o  take the lead i n  pressing upon rai l ·  
SOUle HItherto Undeveloped Properties o f Squares.'" road companies the desirability o f  aband oning wood a s  a 

BY o. B. WESTCOTT, 011' CHICAGO, ILL. 
The paper began by ascribing due credit to a m etbod for 

obtaining squares and sqnare roots, described by Samuel 
Emerson in 1 865. Tbe principles and details of that metbod 
were briefly summarized . Mr. Westcott then stated the 
general pr inciples of his o w n  method, w hich is very expe· 
ditious. He first shows that the t ens  an d units figures of all 
perfect squares o f  n u m bers, from 26 to 49 inclusive, are the 
same as the tens and un i ts figures of perfect squares of num· 
bers from 24 to 1 inclusive.  A table is presented as fol­
lows : 

(24)2 = 5i6, add 100, = 676 = (26)' 
(23)2 = 529, add 200, = 729 = (27)' 
(22). = 484, add 300, = 784 = (28)2 

and so on, t o  
(1)2 = 1, add ;'1400, = 2401 = (49)2 

To determine the square or any number between 25 an d  
50 fi n d  the corr�spon ding n umber below 25 ,  a n d  augment its 
square by the number of hundred8 indicated by its remote­
ness from 25. O r, m ore cOll venient ly ,  take the excess above 
25 as b u nd reds, and augment by the square of what the 
numher lacks of 50. 

Tbus : (43)' = (43 - 25) . 100 + (50 - 43)2 
1800 + 49 = 1849. 

Conversely : To obtain the square root of 1764. The root 
is plainly between 25 and 50. The tens and units figures 
indicate 8. 'l'herefore the square root of 1764 is 50 - � 
= 42. 

build i ng mat erial ll' ay be biased in favor of steel  or iron hy 
self-i nterest. But if tbere is any cl asH concerned in th i s  
matter w bich ought to be neutral, it i s  t h e  m aster c a r  build­
ers employed by the various railroad com panies. Thei r in­
terest i s  in tbe best, tbe safest , and consequen Lly tbe chen p­
est material for cars, irrespective of Whence it Dlay come and 
of  w hat it  m ay be composed. Notbing tbat has yet been 
accomplisbed by iron or steel in the way of car buil d i n g  in­
dicates any superiority over wood or even paper for general 
utility ; a n d  we certainly th ink the Car Bui ld"rs' Association 
acted wisely in refraining from pledging tbeir infiuence in 
favor of a change wbich is yet  exper i m ental. There will be 
nothing lost by waiting till  in vestigation and experi ment  
prove what is  real ly most su itable as a su bsti t ute for wood 
wben that  material becomes �o Rcarce that it can no longer 
be used economicall y  in car construction. 

Only in one respect can the fri e n d s  o f  steel make a d ecided 
point for that material over wood, and t h at is i ts immunity 
from taking fi re in case of accident.  We hel ieve this danger 
from fire has been exaggerated , for w here the fioors of a car 
are filled w i tb a non-combusti ble substance and safety stoves 
and lamps are used the cbances of a cal' taking fi re are very 
remote. Metal l i c  cars would not be ahsolutely free from 
t h is danger, as tbe lin i n g  wou l d  necessarily be of wood. As 
a car buildi ng material, iron or  steel has certain objection· 
abl e  features wbich must not be o verlooked. In s u m mer 
metallic cars would have.,a tendency to be i n t olerably hot, 
for no amount of nlm'con-d ucti ng material could preve n t  the 
heat o f tbe shee ts  from being con veyed inside the car. III 

It is furtper observable t.hat the tens and units figures of winter, on tbe other band,  t h e  temperature of the met'll 
perfect squares of numbers fro m  51 to 99 inclus ive  are the w ould always be lower than the air inside tbe car, and con­
same as the tens and units figures o f the squares of n umbers tin ua l " sw eating " wou l d  ensue w i th all the disco mforts of 
from 49 to 1 inc lusive. Since 4X any n umber of b u n dreds I dampness and water-saturat ed l i ning. 'fhis  condition of + 25, 50, or 75 gives an :xact numher of hundreds, it fol· affai rs would be calculated to reduce t·he l ife of a steel car 
lo ws t bat tbe tens and UUlts figures ( If t h e  square� of num· considerably below the pe riod u sually calculated on. Tbere 
hers less than 25 represen t all tbe possible com binations of ! is another object ion  to metallic cars w h i c h  w i ll oceu r to any 
figures in those orders of u n i ts for  all square n u m bers. Tb e  ' one wbo has trav!'led (1n an empty tender. That is, the 
terminations o f  all perfect square n umbers are 2J i n  all : viz. , I noise produced by the vib ration o f  tbe i ron sheets. Mean s  �O, 01 ,  04, 09, 16, 21 , 24, 25,  29, 36, 41 , 44, 49, 56, 61 , 64, 69, . o f  deadening this discomfortin g  sou n d  cou l d  p robably be 
· 16, 8 1 ,  84, 89 , 96. I devised ; bnt years of  patient  bbor and expprimf'nt to over-

The fol l o wiug rule is the� deduced : T� square any num · come tbis and ot.her o bjectiol l able attributes are requirpd be­
ber from 50 to 100, take t W ICe tIl<' excess above 50 as hun- I fore the metallic cal' can be considerpd ready to  fu lfi l l  it s  
dreds, and augment by the square o f  w h at the n umber lacks I promised mission of su per�ed i ng I he wooden car. 
of 1 00. I We do not believe that there w i l l  be H m' sudden revolu-

Thus : tion in car build i l lg. As l u mber becomes �carcer and m ore 
(89)2 = 200 (89 - 50) + (10D - 89)2 

_ "800 . 12' _ 7921 I expensive, m ewl, and perbaps paper, may be worked i n  
---=- I 

• -j .  � - _ .  
I gradually, the tools and buildin g appl iances \Jl�ng- changed 

Con versely, y3249 : The root IS pl all�ly between 00 and 60 ; i by degrees to meet the new condit ion.<. Iron an d ste"l ha\ e 
tbe tens an d unit s figu res indicate 7 ;  t h ererore y324IJ = · 50 I already worked into favor for trucks, but (be adoptiol l  of -
+ 7 = 57. metal has been a slow process, every step being accom plished 

For greater con venience it is noted tbat in 8uch a case as I after e x p e riments made to ascertai n  the best m ethods o f  
79Z1 t h e  root i s  50 + 39 o r  100 - 1 1 ,  a n d  i t  i s  easier to use ! using it. Iron or steel s i lls may be the n pxt step in progre�s, 

the l atter form. " e roo IS. In . fonrth quarter I and other parts  wi l l  follow on the m etal lic hase w hen that 
o f the h.un d red, subtract th� nu �be

.
r llldl�ated ,by the �e [] s  I becomes tbe cbeapest med i u m ; b u t  we do M ot an t icipate 

and umts from 100, and t e d lffet ence IS tbe l OOt. '1 bus I seeing the body Ilf passenger coaches m ade of a ll Iaterjul y8281 = 100 - 9 = 91 .  _ .. , .., . • ,,-- oo_ u "o ","  -. 
To square any n u mber from 100 to :.l00, take four ti mes -National Car Builder. 

the excess above 100 as bun dreds and augment by the  square _4 .... 'H.� . .... _-----
of what tbe number lucks of 200. Med i cated Gelatine in Skin Diseases. 

'fo square any number from 125 to 250. take one-h aH tbe Prof. Pick. of Prague, bas recen l ly  ad,'ocated a neW' 
excess above 125 as thousands and augment by what the m ethod of applyi ng rem edies to diseased skin.  He mt'Its in  
number lacks of 250. a water bath some pure whit e gelat i l le  in t w ice its w!'igh t of 

By a series of steps of this character the author gi ves . d ist i l led w ater, and w hile  keepi ng up an in cessant agitat ion 
methods for squaring bigher numbers and con versely for ob- I adds the quan tity of medici nal substance-e. g. , chrysa l'O­
tain ing thei r squ are roots. A choice of method s  is also indi- b i n , iodoform, sal icyl ic  or phenic, and pyrogall ic acids, aJld 
cated. The facility wbich w a s  obtained by sucb means w as then allows t he mass t o  cooL For use a port io l l  o f  tbis m ass 
de ftly illustrated on the blackboard by the aat hor, w h o i n  a is melted in a l i ttle receptacle placed in boili ng w ater, an d 
few seconds performed such exploits as raising 5 to the 161 h  is tben applied to tbe di�eased skin by a camel hai l' b ru sh . 
pow er, and then showed in detai l the processes which he It presently sets and com presses the sk i n ; but u nless smear· 
had mentally executed. The paper sets forth the reason for ed over w i tb a little glyceri n e, in the proper use of wh ich 
each rule. deducing i t  from the usual binomial theorem, : some lit tle e x perience is n eeded. the  gela ti n e  IS apt to crack 
w i th almost obvious simplicity I and f»11 off. In thIS way Pick ha,; obtamed good results III 

The demonstrat i on s  were received hy the section w ith ' psoriasis by the application of a gelatine con! ain ing 10 to 2�) 
hearty applause. In response to an i nquiry, Mr. Westcott per ce nt of py r<>g;al l ic ae i d , or 1 0 pe r cent of chry s:l ro l 'lll . 
stated that he bad been very success ful i n  teaching t h i s  after a thorough wash i n g  of t b e  p a r t s  wit h pot asb soap in  a 
method in cl asses, about a ten t.h of bis pu pi l s  becoming warm batb. In severe cases he renews the a pplIca tions every 
rapid experts in tbe methods of sol u tion , which w ere es- two days . He has al so suc('essfully e m pl oyed gei at m e  
pecially usefnl in b amlling quadratic equations, and deter- medicated with 5 to 1 0 per cent  of salicy l i c  add i n  the 
minin g  at a glance wbether a given number is or is n ot a squamou s stage of chronic eczema, an d  �olDe erythematous 
perfect square. : conditions, and III pruritus. The I?elatine IS e\\sUy remoVa· 

• }Wnq M �I!� re�ellt m'!�tinil of tile American A�6oClatI011. ble by washing. 
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So n n ds Heard at Great Distance. 
To the JJ1ditor of the &ientific American : 

Relating to long distances at which sound s bave been 
heard. a gen tlem n n  states h e  h a s  heard the cars crossing the 
bridge at the  town of Wareham,  Mass. , si xteen mi les away 
acr088 Buzzard 's Bay, he be ing at Falmout h ,  Cape Cod. 
This was on a cool autumn evening,  w i th no wind. The 
sonnd was quite dist inct a n d  noticed by others. 

Query : Arc such sounds m ore readily trallsmitted than 
tLose o f  wlJist1es, etc. ? 

H. W. HUBBARD. 

New York, September 12, 1 883, 

J titntifit !tutritau. 
of. If a piece o f  pine may takA fire of itself, many II mys­
terious fi re migh t be aCl'ounted for, and bu ilders would do 
wel l  to exercise care in select i n g  their material. 

J. A. GREEN. 
Dayton, Ill. , Sept. 3, 1883. 

.. .  " " 
The Riverdale Steamboat Explosion. 

To the Editor of the Scientific American: 
I wish to make a few remarks in regard to t b e  d isaster on  

the steamboat Ri verdale. Anytbing tbat would h elp to guard 
agai nst sucb disasters ,hould be in tereRting to the readers of 
your valuable paper. I was in Ne w York ci ty on tbe 6tb 
in�t . ,  and went  to  see the boiler after it was in the dock. I do 
not propose to give my op i u ion as to the canse of the explo­
� ion ,  hu t to try and guard against such d isasters, I would 
have the draught from the furnace return n nder the Rbell  of 

1 8 1  
there would be l,ess loss from friction , and it w ould reqn ire 
less care. 

I see no reaso'l why com pressod air may not be used as a 
medium for the storage of w ind power. 

If the reservoirs are too bul ky, make them stronger, and 
compress the air to  higber pressu re . 

For use in flir l ocomoti ves it is com pressed to 600 pounds 
per square inch in th i s coun tr)', and Col .  Beaum ont com­
pre�ses it as h igh as 1 , 000 pounds per square inch for  use on 
his  engiue. Why may not I'IS high a presiiure as this be used 
on a station ary engine ? 

I tbink the cost of coiled steel spritli's would exclude them 
from being usen for this purpo se. 

An amateur w h o  wishes for a smal l  power for a short 
period each day m ight, how ever, use thfJm with advantage. 

the  boiler before it went into the chimney, thereby securing 
The Inventor of tl. e Screw Propeller. 

a more uni form expansion of a l l parts of the boiler, and pre-

An other method w h ich mrry be ll" ed in cert ai n locati ons 
w ith advantage i s  the sto1'H ge o f  water in reservoirs at a high 
level rrnd u sing t he turbine to get the required motion.  To ihe Editor of the &ientifie American: 

rm!l'V��iI&-��W-JQL.ili.aJtw.i.l.er:J.LlI.1lLl'rust caused by the Severa l articles upon the i n ven tion of the screw as a ship There are large m arshes near the seashore which m i gh t  be 
dampness of the b ilge water. propeller induce me to remark t hat it is due neither t o By the  prese n t  way of settin g up boilers there is n o  heat 

E ri c�eon nor to Gri ffi t h  n or t o  Resse l . It is the well  known cost. In this case the t ide  m ight do i ts  part in raisiu g the 
water, and thus we could utilize the power of the moon ali 
well as t hat of t h e  su n ,  

u n der t h e  hniler, and o f  course the top of the boiler i s  ex­
Wiebeking w h o  first uscd it dur i n g  t h e  last cen tury, i u !\ 

pan ded and con tracted every time you get up steam, while small  serew prope! i ('r hoat on t h e  Rhine. It  is true thn t  his  
the hottom rema i n s  comparatively cold. '1'0 do 3 S  I BUg-m otl've pon'el' (�onsl' sted only in a ft'w men , and that the b '1 I '  h 

•• . gest, it w ill be said you will have t o  set t e bOi er up l lg er, �cre w  fou nd at that time 11 0 general applicat i o n ,  owiul!: to I say n o, for the work can be done w i t h  a smal ler  boi ler and 

Still another method would be to ereet wind engi nes on 
high hills where the w i n d  was strong and steady, and force 

compres�ed air in  pi pes to the factory. Tbe reservoirs might 
in this case be l ocated on the hi l l  or at any con venient point 
where there w as plenty of room.  Water pressure might also 
be used in  place of air if quite a large amount could be ea�Iiy 

had. 

tbe W n, n t ( If a sUI'to lllo power. Nevel·theless the in vention . .  I " U " obt ai n the  same heating surface, and thus econom I ze lD coa . is in n o wav con nec t ed with t be mot ive power used, an d it  I have b!:en in  care o f  steam boilers for t he Inst thirty-seven is t h C' refore
' 

Wiebeking to whom the n a viga t i ng w orld is in- years, aud know something about the subject. debted for the i m portant invention of the ship scre w. 
JOHN PETERS. 

WERDUN. 
Vienna, August 22, 1 883. 

.. . . . .. 

" Storage oC 'V i u d  Po_cr." 

To the Editor of the Scientific American : 
Your remarks about the system of weights and springs i n  

t h n  i ,sue of SeotembE'r 8, 1f'8:3. i s  j ust w hat I expected , nor 
do I ('ome for�ard to solve the questi oll ; but I would sug­
gest that it m ig h t  he possihle to se('ul'e some benefi t  from 
wil ld p"wer hy havi ng the w i ll l l -wheels  operate p u m ps to  
raise watt- r i nto a h igher reservoir ,  aud then you are deal ing 
with a com modit y which can be much hetter controlled than 
a h pavy system of weights. 

If the supply of  water is l imited, the same water may be 
used over and over. 

4 " • •  
The Sto]'age of Wind Po_ere 

To tlte Edit" r of the Scientific American : 

J. P. M. 

In YON i�SJlll of the 8t h of Septem ber you seem to invite 
furthel' niscuss i on of the probfem of s torin g the power 01" 
Ihp. wimt This is a question I havc bad occasion to con ­
sider freqnent ly  i n  the last th ir ty years. I t  i s  qu ite possible 
to store the power of the wind in lo cat ions w h ere n ature has 
alre,\"dy made th e l le('essrrry preparations ,  or so nearly so that 
they may be completed without  too great ou tlay of m oney. 

The requirements are t w o  l arge reservoirs or ponds of 
water nearly con tignous, one at a higher level than the oth e r ;  
a powerful p u m ping w i n d mill , or a n u mber o f  them, to  
raise th e  water f rom the lower to  the higher reservoir ;  the 
power to be uti l i zed to be obta i n ed from turbines operated 
by I h e  retul'll of the water to tbe l o w er level .  

A large surp l us o f  w i n d  po wer wonld have to be provided 
to m ake up for " vaporalion and probable leakage in practice. 
There are water mills w h iph might be benefi l ed by pn m p­
ing wind mill, to raiRe the tail w ater 1 0  the forebay. As to 
the finrrncial success of this plan, that is not considered in 
t11 is article. 

Whopver can p l'ot l uce a hetter device t h an thi s  for the oh­
ject in vie w would probably con fer a benefit upon mankind 
by maki ng i t  k n o w n ,  and all himself by o litai ning a patent  
for  t h e  invcn t i o n . 

HENRY S. lbrmS. 
Bpeptisvi lll' ,  N. Y ,  Se p t ember 9, 1�3. 

'ccullar Case of Spontaneous Combustion. 
- :,. "' 

A case of �pon tIl lH�OuS com buBtion came to my notice 
lately. occur ri n g  under 8ueh pecu l i ar circ u m stances that I 
deem i t  my duty to commun icate t he facts. The circum­
IItances of the case, briefly, a re as fol Iow9 : 

011 tbe  24th of August sllIoke was d iscovered i n  th e 5<'111e 
depft r t ment  of the machine shop of Wm. Storm ont,  of Otta­
wa, and proved to proceed from a picce of t imber being 
used in  tbe construetiol l  of a wagon ,cale . 

A 2 x 8 pla n k  of pi tch pi ne resting on supports abou t  8 
ill(:hes from the floor was sm oking, and inspection sho wed 
a k not, about seven-eighths of an inch in dbmetf'r,  on the 
under side of the plank, witb the wood surroundi ng it,  to 
be badly <,harred for a qu arter of an inch in  depth, while the 
plank ill the vicin ity of the knot was quite hoL 

There was no fire in the room ami apparen tly no cb rrnpe 
for the wood to take fire by ordinary mea ns ,  a8 the charred 
spot was on the under side of the plank, while the floor be­
neath showed n o  trace of fi re. The plank was near a win­
dow on the west side of the  room, and tbe  fire was discover. 
ed about 5 P.M" so the sun h no doubtIeRs been shin in g on 
it, but there was noth ing to concentrate i I s  rays, a n d  not h i n g  
o n  the  fl'lor beneath t o reflect them npward, even if  s o  con­
centrated . 

The phenomenon was seen by a numbpf of competent wit­
nesses, aua iii tbe most remarkable of the kiud I ever beard 

Haverstraw, N. Y ,  Sept.  8, 1883. 
• 4 • � .. 

Liberian Sorgh uDl. 

To the Editor of the &ientific A merican :  
Will  y o u  please allo w me to add t o  the  valuable informa­

t i o n  you have bec>n givin g  on the subject of sorghum , the 
fol lo wing items ? The report of  the United State� Dcpart­
Hl e u t  of Agricul ture show s  that certain varieties of sorgh um 
d o  n ot r ipen in the l ati tud e  of Washing/on " D.  C. At my 
request the Commissioner forwarded sced of one of these, 
the  Liberian. SeveraJ patches were plan ted April 1 5 ;  pan i­
c les were out in J u n e ,  by July 1 some seed s w crc hard, by 
July 25 nearly all were quite hard . 

One patch was planted June 10 ;  pan icles appeared in 
July, and some seed was hard by August 27. Al l  is hard 
n ow, and the cane appears to be quite as sweet at the t i me 
of hardening of the seeds as the  earIy planted canes were 
three weeks after hardeni ng, the usual t ime of  maximum 
sweetness ; and further, this  l ate plan ted, rapidly matured 
cane is m uch more juicy and tender than the ordinary crop, 

B ut I think the best way t o  use tbe power of the wind is 
as a help to the user of water power in ti mes of low wat er . 
Instead of putting in an engine let h i m  erect one or more 
windmil!s,  as circumstances requirE', apd pump the water 
once used back into the mi l l -pond to he used over again. 

In th is w ay h e  may keep his ponds at nearly the srrme 
level, have a steadier power, and create no m alaria by dra w­
ing down his  ponds. 

T h i s  m ethod conld be best used by t hose who have large 

ponds w h i ch cannot be drawn down appreciably in two or 
three days. 

All tll
'
ese systems may be put into operation, perhaps a 

combi n at ion of two or m ore , each doing duty w here best 
adapted , may prove the best in  practice. 

The quest ion is, Will  n ot the i n terest on th e cost of so 
large a pliln t  be grooter than the cost of fuel to run an en­
gine? 

F. W. BLANCHARD. 
Holbrook, Mass" September 3, 1 883. 

it also has quite a differe n t  taste ; it is pleasant, free from I_proved Photo-Engraving ProceslJ by Capt . Biny. 

the uSljal gU lll my taste, and has non e of t he usual objection- 1. Take some highly pol ished zinc, thi ckness No. 8 or No. 
able features of sorgh um . 1 0 ;  choose the  smoothest sheets, free from streaks and de-

The first pIau ted canes are also developing a feature that fects. 
may be un usual. 2,  Cle�\ll t l ie  plate in  the w ater con taining three per cen t  

In3teaci of suckering, shoots are sent  out at the top joints , of hydroch loric acid, and get rid - o f  all bubbles o f  hydro­
and when thef;e shoots are about t w o  feet in l eng th , a c1us- gen. 
tel' of roots form� at the base of the shoot, the connection 3. Render  i t  hygroscopic  in the bat h of iodi ne, gallic 
with the old stalk con stricts , ancl the young cane is RO reftdi · acid , and phosphori c acid,  in dicated in the previous descrip­
ly detached that probably it is d ropped to shift for itself, so tion of the process of photo·engraving in outl i ne. 
that this variety o f  sorgh u lD ,  under favorable circumst ances, 4. Nex t w ash t ho zi n c in  funn ing wa ter, au d  dry care-
appears to have two modes of reprod uction-by the seed and ful ly between bl otti ng paper, 
hy a detac h ed ro.oted scion .  These scions  are produced i n  5. When quite dry, coat it wi th coal tar pitch , eight per 
time for a second gro w t h  cent dissol ved in pure henzin e ;  as soon a s  spread, it may be 

By late planting it appears to be probable that the devel- heated in the d ark up to th e temperature of 50· C. , and al­
o pment of sucrose is beg un m uch earlier i n  the grow th o f low ed to dry until , upon cooli ng,  it is n o  lon ger st icky. 
the plant t han when plan ted in earth at a much l ower tem 6, Ex pose heh i n d  a positive pl ate havi ng soft h al f  ti l l ts. 
perature, a difference probably of '20· F. at t i me of germi- 7. Con trol the exposure with the help of slips coated w i th 
nation. coal tar ; i t is more rapid than bitumen. 

The study of sorghums suited ti) southern climat es may be 8. Develop as be fore w ith t u rpentine and ben zine, and 
product i ve o f econom ic results quite as i mportant as that of fin ish the process in petroleum and one,teuth  its quanti ty of 
t h ose suited to northern climates has already bee n .  spirits of turpentine. This new b a l h  b y  form ing a light 

JOB. VOYLE. homogeneous varni"h gives a chemical grain well suited to 
Gainesvil le, Fla . ,  Sept. , 1883. t h e  half t ints of the tar. Nex t caUBe the plate to rota te 

... « • , • so that the m ixture of petroleum and tUI'pen tine may be 
Thc Storage 01 Wiod Power. uniform in texture and almost entirely e vaporated. Heat 

1'0 the Editor of the &ieil tijic American : the plate agai n u p  to 500 or 60° C. , and all o w  it to cool. 
:I lHwe neen greatly interested in the several art icl es pub· 9. To engrave the image tbus obtained on the zinc w ith 

lisl led in tbe late i�sues of your paper on the above su hject, all i ts hal f tin ts,  make use of the following hatb : 
and thercfore w ish to give you some thoughts whirh have Pure water " . . , . . . . . .  " . . . . . . . . . . . . . . . . . . . . . . .  100 grammes. occu rred t;) m e  that have not been touched. W ater satarated with sulphate of copper, . . . . . . . . . . .  50 

A cOITe"pondcnt has 8ugge,tf'd the raising of weigh ts by Sul phuric or hydrochloric arid . . . .  , . . . . .  " ,  . , "  3 

wind power, and by means of clockwork obtaining tbe re- Bubblcs o f  hydrogen will he disengaged from all the 
qnirpd motion,  little po i n ts constituting the chemical gra in of the plate, 

ThiR can be don!', but con siderable power would be lost in and at the same t i me pa rticles of eopper wil l  be deposi ted 
converti n g  tbe slo w  motion of a falli ng w eight i n to the quick in their pla ce, forming a po,it ive image, which m ust not be 
speed of modern machinery. touched w h ile in the batlL As soon a� the im age is well 

I think a better way of stori ng po wer by the raising of formed in  co pper, it call be removed and placed in  water, 
w eights is by means of an accumulator. freq:len tIy changed. It may next be wiped between blot-

ConRiderable machin ery is now operated by hydraul i c ti ng paper, a l ln  d ried i n  the open air. 
pressure, and mucb more may be. 10. Remove the insolUble coal tar and non-a.dherent cop-

My pl an would be to force the water i n to accumulators at per wil h a brush Roaked in henzine.  Rinse with clean ben­
a presmre of say 500 pounds per square inch,  and then con- zine ,  and wipe w el l  w i th a soft cloth so a<\ not to �C1'atch it.  
duct this water in mains to the mach i nes t� be operated 11 .  To mk the plate, coat i t  w i th varn ish or oil  and fatty 
upon. There a three cylinder engin e  would be used if a i n k ,  so as to fill up t h e  grain of the picture - heating it if 
slow motion is desired, or a water Illotor if a qu ick speed is necessary. 
wanted. 12,  Rub the  plate with rr dam p flan n f'l t o  remove 3up<'r-

This method would do away w ith shaft i ng, belts, pUl - 1 fluons i nk. and pri n t  off in a p ress f'lr lilH� engra v i n g  lf 
leys, an d tbeir attendant dangers, besides being mort' fully t he l i n t 'S are deep, i , l' i n  a l it �l i lg-mpll i c  pn'SR i f  hut s l ig l l tl l' 
nnder th e cont rol of the operator, , inden tt>d. T h e  depth ' I f  the l i llPS i n  the '  plate (jp pc n d,; on 

Of course the same amount o f  weight would have to be I the thicknes� of tbe ooal tal' fil m.  This p "o ces� i. most in-
raised as h y  t h e  clockwork syRtem t o  store a given power, geniuus ,  and t h e  various op('r>tt ions i t  admits  o f  a I'('  more 
but I think tbe machin&ry could be made more compact i easy to execute than descriOe.-Leon Viaal, in PMt(). NeW8. 
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A Timber Worm. 

A correspondent of tile N W; LumlJerman says : It is n o t  
generally known, yet a fact, til a t  extensive a n d  valuable 
forests of yellow pine in tbe Soutbern States are destroyed 
by a worm, commo nly called here at the Soutll a " sawyer, " 
or flat head. It is the opinion o f  a majority of the people 
in the South that the worm follows the death of the yell ow 
pin e , but cl ose i nvestigation has proved that although they 
ne ver attack a forest or body af timber without first having 
a dead tree to start u pon , they do n ot adb ere to the rule 
after once getting a start. For instance, should a tree from 
any cause be felled or lodged against  other timber, where 
the two are standing very close togeth er, the worm will en ter 
the adjacent timber though it be green and alive, and in this 

HAND POWER ROCK DRILL 

manner con tinue to spread till tile entire forest is destroyed. 
Indeed, I lIave known instances where only a small sapl in g 
lodged against other ti mber caused considerable inj ury to 
the timber by souring, and t hus attract i ng the parent worm 
or saw fly, and after accomplishing their work on the sap­
ling tlley fose no time in remov ing their forces and attack­
ing any of the timber that may be next closest ; and in this 
way continue to spread uu til vast forests are denuded of 
tbeir timber. 

The parent fly, or rather bug, is one and a half inches long, 
and of an iron gray color. It has two feelers , or indicators, 
projecting from the head , from two to two and a half i n ches 
long, about the size of  a very coarse horse h air. They are 
also provided with two teeth ,  operated by them similar to a 
pair of pincers, which are u sed in cutting throu gll the pine 
bark 10  depos it  their eggs. They attack the tru nk of the 
tree first, and at any time during the summer season ,  but 
tbey seem to be more numerous and d estruct ive  during tbe  
montbs of June a n d  July. The bug begins by eating nu­
merous small holes tbrough tbe bark, and very dexterously 
it deposits from four to six eggs in the edge of the sap, at 
tbe bottom of the hole thus m ade. From t w o to three days 
after t he eggs are deposited in the sap , tbey hatch,  and pro­
duce a worm one·fourth of an iuch long, which i mmediately 
begi n s  eating the sap, and steadil y  con t i n ues un til the sap of 
the entire tree is consumed. A full grown w orm is one and 
a hal f i nches long, and is  at any age a clear wbite color, ex­
ceptin g the head, w hich is dark red. 'fhey llave no l egs, 
bnt arc seemingly jointed, arid perfec tly powerless to get 
about or travel, unless they are in their hole, where 
they uti lize tllose joints 19 !llIsurer them tbe purpose 
of legs, and travel with aston ishing rapidity. 

As the worms become fu 11 grown , and the sap 
scarce, they enter the sappy portion of the timber, 
and cutting and formin g a hole as they go of suffi­
cien t size to admit tbem , they thus wind about 
through it, and render it worthless, even before it 
has ' been damaged by decay. So prevalent and 
sure are they in the summer months, that the mill 
men of the Soutb dare not keep a suppl y of logs 
longer than a few wee ks in ad vance, unless tbey are 
prov ided with a boom or body of w ater of some sort 
to place them in, which i s  the only mean s of effect­
ually preven ting the logs from being eaten.  

.. 4 I I  .. 
Vlbratl�n of Bridges. 

At a recent meeting, in tbis city, of th e  Am erican 
Society of Civil Engineers, a paper by James L. Randolph , 
member of the society, and Chief Engineer Baltimore and 
Ohio Railroad, upon " Vibration, or the Effect of Passing 
Trains on Iron Bridges, Mason ry, and other Structures, " 
was read. Mr, Randolph refers to the fact tbat dOllble 
track bridges are moved in tile direction of passing trains, 
and are cO li sequently tw isted, and strains are produced n ot 
provided for. Also that cattle-stops and open cul verts, 
w h ere built of rubble work, have the walls shaken to pieces 
by vibration. 

The remedy he has supplied for these .culverts and stops 
l,Jas been to build them of large stone all nearly the same size 
a� possilJle , Th e, tal l , thin bridge piers and abnllnents on 
which iron bridges rest have their stones so much disar-

J citutifit �mtritan. 
ranged b y  vibration a s  to m ake i t  necei;sary t o  secure them 
with timber a n d  i ron straps . Iron bridges resting on stone 
pedestals vibrate i n  this- manner, and receive a return blo w 
from the v ibration of the pedestal ,  particularly if the pedes­
Lal is a light structure ; but as the iron and the stone do not 
vibrate in the same period, tllere must be t imes when the re­
sult is a m ovement in the direction of the force. The effect 
of th is vibration has been particularly noticeable at the Har· 
per's Ferry bridge, where there was a movement  of four 
i ncbes in four years. After tbe insertion of planks between 
the stone and iron, this movement ceased. Where the 
masonry of piers has a platform of timber between its founda­
tion and solid rock no dioplacement of stone has been 
noticed . Mt·. Randolph contends that a m onoli th w ould be 
. the best support for structures subject to v ibration caused by 
strains, but that a mOllolith o f  the specific gravity of granite 
would gi ve a damag ing return blow. Timber would answer 
the purpose, but is perishable. The m aterial w b ich , i n  his 
opi�ion, is inost serviceable is an artificial stone which is 
about two-thirds tile weigh t of granite, is compact, durable, 
and with v e ry littl e elasticity . 

... 4 • • • 
The English Skylark In Alnerlca. 

Two years ago eigh ty-four English skyl arks were import , 
ed and loosed in Bergen County, New Jersey. This was in 
the spri ng, and it was ascertain e d  after w a rd that about fi fty 
of them paired and remained n ot far from where they first 
beat the free air of America w ith their w i ngs. The lark is 
n ot a migratory bird, and it was feared that our nortbern 
wintp,rs would prove too severe for them, but during the 
next slim mer they were heard in Bergen and Passaic Coun­
L ies. This, tbe th ird su mmer o f  their li berty, shows yet 
stronger proofs of tbeir natural ization and abil ity to breed 
lIere. They have been h eard in more places. 

The New York Sun says t h at " one thing said to be much 
in favor of the i n crease of the lark in thi s  coun t ry is its 
hard iness. It can endure cold and h eat. It takes a long 
range of distribution,  from the south of Europe as far north 
as Norway and Laplan d, and American ornitllologists lay 
claim to it as an American bird, from i ts  being occasionally 
/"(JUn d  in Greenland and in the Bermudas. Vigilau ce, it is 
thought, may be required to protec t them from enemies, and 
to discover wbat are th eir worst en emies. From the fact 
that skylarks in crease most rapidly in highly cu l tivated 
grounds, it is inferred that man is not his w orst e nemy, al­
though large n u mbers 'are destroyed by man.  As i t  sleeps 
and n ests on the earth, it is thought probable that its w orst 
enemies are small animals, such as minks, weasels, and 
skunks. " 

.. . . . . 
NEW HAND POWER ROCK DRILL. 

This machine is designed to be r u n  by two men,  and it is 
so simple in its construction that any one, by a few minutes' 
observat ion ,  lllay fully understan d how to operate it. Tbe 
drill is self-contain ed, and can be moved as may be wanted 
fr�m the tripod to a colum n ,  in a few minutes. It swi ngs 
from a central bearing into any desi red position. By re­
volving the balance wheels, the d ouble cams come un der a 
tappet on the dri ll bar, raising it five i n ches, twice every 
revolution of the wbeels, at the same time compressing the 
spring to a pressure of about 400 lb. , the preflsure being 
variable at pleasure. The drill is rotated to round the h ole 
as it moves back and forth, by i ngenious and simple mechan­
ism. The forward motion o f  the drill is  regulated by an 
automatic feed-screw as the rock is c ut away, tile advance 
of the bar being more or less rapid, as, by the variation i n  
the n ature o f  the rock, t h e  cutting is fast o r  slow .  W ben 
the drill bar has been fed forward the entire length of the 
feed-screw, it  may be easily run back an d a longer drill at­
tached. The feed -screw feeds 18 i ncbes before changing 
drill points. The rotation of the drill can be varied, so as 

HAND POWER ROCK DRILL. 

to cut 12ths or 16ths, accord i ng to the n ature of the rock, 
and the regular rotation of the dri l l  insures the delivery of 
each blow, so that each wing of tbe drill point strikes the 
rock just .far enough in advance of the cut of the preceding 
blow to chip away the rock lying between . ' 

As the ch ip yields, the drill Doint is l�!lo',,�'�d to react, sav­
ing the wings and edge of the drill point ; and the cut from 
one blow is forced out of the hole when the drill descends 
for the next, tbereby cutting the rock clean ' a,t each blo w. 
By this arrangement the drill point m ay be advanced very 
much farther in the rock, without sharpening, "ban in hand 
drilling. 
. For quarrying, or any 'surface work, the drill is mounted 
on a 'tripod, baving all -tbe adjustibility required- to adapt it 
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to uneven surfaces, add it may be swung to any r4ilquired 
angle . 

For cutting marble, slate, or granite, it is often desirable 
to avoid blasting, and the consequent breaking of the rock. 
For this purpose this machine is invaluable, as holes from 
one to two incbes in diameter can be drilled in a row two 
i nches apart, then the connect ion betw een them broken out 
by simply taking off the rotating ratchet, and attaching a 
flat bar of steel in place of the d ri l l  point. 

With these drills holes can be drilled from three-fourths 
of an inch to six inches in diameter, and to any d epth. We 
are informed that in granite, one an d one-fourth inch holes 
can be drilled at the rate of from one and a half to two and 
a h alf inches per minute. 

HAND POWER ROCK :DRILL. 

The Biddeford JOU1·nal, of Jun e  22. says : Twelve men, 
includ ing Mayor Staples and Street Commission er Strout, 
stood for an hour in the' drizzling rain at Bragdon's gran ite 
quarry, Wednesday forenoon,  watching the Ohampion Rock 
Drill bore its way through a ledge of  solid gra n ite. The 
dril l is cOll structed o.f  mal\eable iron and stee l ,  stands about 
five feet high on three supportin g  i ron legs, an d is propelled 
by h and pow er. The pri nciple is the same as that of a steam 
d rill, cam and spiral spring, is simp ly constructed,  and easily 
un derstood. There are tbree sets of springs, the lightest 
storin g  about 275 pounds of po wer, and the h eaviest 475 
pounds. By compressing these sprin gs, however, 100 pounds 
additional power is obtained. 

Tile exhi llition was in every way a success, the dril l doing 
all tbat was claimed for it. 

The New England Rock Drill Company, Auburn, Me. ,  
are the man ufacturers o f  this drill. 

... 4 .  � • 
Wire Railway. 

Tbe following description has been given of a wire rail­
w ay in con uection w ith the coal mining industry eE tabl isbed 
near the Hersteigg, the products of which it briugs to the 
maiu line belonging to the Southern Railw ay o f  Austri a. In 
its alternating rise and fall during its distance of 3,000 yards 
there is a useful excess of i n cline of ahout 142 yards, which,  
it is said, suffices to keep t h e  line in self-acting worki ng, 
after i t has been star ted by means of the twelve horse power ' 
engine IJrovided for that purpose. When tllere i s  no return 

load to be sent to the mine, tile speed of the train 
can be reg ulated hy a brake. Und er  these circum­
stances the cost of working the line is estim ated at 
abollt 57:l' cen ts per ton of coal. In its general 
arrangement the rai l w ay forms a stra igh t  lin e, and ':rf.BiBtB oe �wQfirawj:r rooos oud th' l ·  

e'line whi6h s use for conveying t te coal to 
the station is 1 ·10 inches thick, and is composed of 
nineteen steel wires, eacll 0 ·18 inch in diameter. 
T he line on which the coal vessels are returned to 
the mine  is only 0 ·66 inch tbi ck, the ni neteen 8teel 
wires of which it is composed being only 0 · 1 3  inch 
thick. 

Both ropes con sist of wires abont 765 yards long, 
coupled to each other, and for the ropes a breaking 
strength of  73 tons per square inch section is guar­
anteed. At th e ends of the ropes weights of five 
tons and three tons are applied in the usual way 

for obtai n ing the proper teusion .  The dist ance between 
the seven teen supports varies from 60 to 400 yards. The 
train rope is 0 · 6  inch thick, and consists of t weI ve soft 
steel w i,:�s of 0 ·07 inch in d iamet.er , and run s  at a speed 
of about 1% yards per secon d . The vessels which con­
vey the coal follow each at a distance of about 83 yards. ' 
Thus thirty-six are alw ays on tbe way to and the s�me num­
ber coming from the station. Each vesRel contal D s about 
ten bushels or about a quarter of a ton of 'brown coal, the 
total quantity carried per honr being about 17% tons. The 

cost of the line was about £5, 000.-Engineer. 
... 4 . ' . 

THE fio- is said to be a sure crop in most of the Southern 
States. he cost of cultivation is trifling. 
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METAMORPHOSIS O F  THE DEER'S AN TLERS. 

E very year in March the deer loses its antlers, and fresh 
on es immediately begin to grow, which exceed in s ize those 
that have just heen lost. Few person s probably have been 
able to watch and observe the habits of th e animal after i t  
h a s  lost its antlers. I t  will, therefore, b e  o f  interest t o  ex­
amine the accompan y ing d rawing, by Mr. L. Beckman n ,  
showing a deer while shedding i t s  antlers. In the il Iustra· 
tion the an imal h as j ust lost one of its an tlers , aud frigh t 
and pain cause it to throw i t s  head u pward and become dis­
turhed and u neasy. The remaining ant l er draws down one 
side of the head a n d  is very incon venien t for the animal . 
The remaining an tler becomes soon detached from its base, 
and the deer turns-as if ashamed of having lost its orna­
ment and weapon-lowers i ts  head, and sorrow fnlly moves 
to the adjoini ng thicket, w h e re it h i des. A frien d once ob­
served a deer losing i t s  ant lers, but the circumstances were 
somewhat dlff.ercut..· · i n  over a d itch, 
and as soon as it tou ched the further bank it j llm pe ng l 
in the air, arched its lJaek, bent its head to one side in the 
m anner of an an imal that has been wounded, and then sadly 
approached the nearest thi cket, in the same manner as the 
artist h as represen ted in the accompan ying picture. Both 
antlers dropped off and fell into the ditch . Strong antlers 
are general ly fonnd to-
gether, but weak ones are 
los t at intervals  of t w o  or 
thrce days . 

A few days after thi s  
loss t h e  stumps upon 
which the an t lers ref;ted 
are covered with a sk in ,  
which gro w s  upward very 
rapidly, and u n der which 
tbe fresh antlers are 
formed , RO that by the end 
o f  July the bucks have 
n e w  and strong antlers, 
from which they remove 
thE' fine hairy covering by 
ru bbi ng them against 
you ng trees. It is pecnl iar 
that the huntsman, who 
knows everything in  re­
gard to deer, and has sev­
enty-two signs by which 
he can tell whether a male 
or female deer passes 
through the w oods , does 
not k l l ow at w b at age the 
deer gets its firsr antlerS" 
and how the antlers indi­
dicate the age of the ani­
mal. Prof. Altu m ,  in 
EberslYalde, has given 
some valuable in formation 
in regard to the relation 
between the age of the 
deer and the forms o f  their 
antlers, but in some re­
spects he has not  expressed 
himself very c l early , and 
I think that my observa­
tions given in addition to 
bis may be of importance.  
When t h e  animal is a year 
old-that is, in June-the 
burrs of the an tlers begin 
to form, and in July 
the animal has two pro­
tn berances of the size of 
w al n uts, from which the 
first branches of the ant­
lers rise ; these branches 
having the length o f  a 
finger on ly, or being even 
Q})"" '"r_ as shown at 1 i n  dIagram. AlOel" Lile ""'-
ond year more branches 
are formed ,  w hich are con­
siderably longer and much 
rougher at the lower ends 
than the first. The third 
pair of antlers is different 
from its predecessors, in­
asmuch as it has " roses, " 

that is, ::tnn ular ridges 
around the bases of the 
horn, which latter arc now 
bent in the shape of a 
crescent. Either the antler has a single branch (Fig. 3, a), 
or besides the poin t it bas another short end, which is a 
most rare shape, and is known as a • •  fork " (Fig. 3, b), or it  
has two forks (Fig. 3, e). In the follo wing year the antlers 
take the form shown in Fig. 4, and then follows the antler 
shown in Fig. 5, a, which generally has " forks " in place 
of poin ts, and is kno wn as forked antler in contradistinction 
to the point antler shown in Fig. 5, b, which retains the 
shape of the antler, Fig. 4,  but has additional or intermediate 
prongs or branches. The h untsmen deSignate the antlers by 
the number of ends or points on the tw o antlers. For 
in stance, Fig. 4 is a six ende r ;  Fig. 5 shows an eight ender, 
etc. ; and antlers have been known· to have as many as 
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twenty-two ends. If the t wo antlers do not have t h e  same 
n umber of ends, the nu m ber of ends on the larger antler is 
multi plied by t w o  and the word " odd " is placed before the 
word designatillg the number of ends. For instance, if  one 
an tler has three ends and the other four, the an tler would be 
termed an " od d  " eight ender. The sixth a n tler sho w n  in 
Fig. 6 is a ten ender, and appears in  two different forms, 
either with a fork at  the upper end, as shown in Fig. 6, a, 01' 
w ith a cro w n , as sho w n  in Fig. 6, b. In Fig. 7 an antler is 
shown which the animal carries from its seventh year un til 
thc  month of March of its eighth year. From that time on 
the crowns ouly i n c rease and change . The increase in the 

METAMORPHOSIS OF DEER'S ANTLERS. 

number .of poin tsis not al w ays as regUlar as I have de­
scribed it, for in yea ts. when food is scarce .and poor the ant­
lers are weak and sma.ll, and when food is plentiful and rich 
tbe antlers gro w exceedingly large,  and sometimes skip all 
entire year's growth.TK'arl lirandt, in Leipziger 1I1u8trirte 
Zeitung. 

.. I. ' � .. 
A SYNDICATE in Galveston prqposes to build wbarves 

out to ' deep water in the Gulf of Mexico. To do this 
they will try . to borrow $5,000,000 of the State's surplus, 
which wil l exceed $5, 000,000 two years hence, and will 
be $10, 000, 000 within five years if  the State sells thil 
school lands. 

Bonrseul's Claims to the Invention o:f th e Telephone. 

A correspondent sends us the following in teresti ng com­
mun ication: " After the able manner in which Professor S. 
P. Thompson h as put forward the claims of Reis as the first 
and true i nventor of the telephone, as opposed to tb ose of 
Bel l , it is rather surprisi ng to suddenly come across a publi­
cation to  the effect that the labors of both these men have 
been an t.icipated by one Charles BOUl'seul, in 1 854. The 
publication in question is a lecture delivered by Captain 
Holthof, in Apri l , 1881, to the Electrical Society of Frank­
fort, and will  be found on page 48 of t.hat society's J(}urnal, 
which, for some reason unknown, bas only j ust appeared. 

" The following passage, quoted from the lecture, w ill be 
read with interest : • If we agree to call the true i n v-entor 
that man who is the first to con ceive clearly a new idea, and 
who tells us how this .dea can be carried out i n  practice, 
then the telephone was lnvented in 1854 by Charles Bour­
seul , a French man ,  and about that time a soldier in the 
African army. ' We learn further from. the same source 

la 
French Academy, and that more or less detailed description s 
o f  it went the roun d  of t he German papers of that period. 
Notable in this regard is ODQ article which appeared on the 
28th Septem ber, 1854, i n  t�e Dida8ka/ia, a snppl emen tary 

paper to the Frankfurter 
Journal, w h i ch sets forth 
the very gist of the inven­
t ion so clearly that, in 
spite of its an cient date, 
a short abstract from this 
paper may be interesting 
to onr readers : 

" An electri c  - current 
passing through a wire 
transforms a piece of soft 
iron i nto a m agnet. If 
tbe current ceases, t h e  
magneti sm a I s o ceases . 
This electromagnet can be 
made to alternately attract 
a n d  release a movable 
plate, which in its to-and­
fro movements produces 
t h e  conven tional tele­
graphic signals. Now, it 
is also known that all 
sounds which reach our 
ear are produced by v i­
brations in the air, and 
that the infinite variety of 
sounds depends solely on 
th e speed and magnitnde 
o f  these soun d  waves. If, 

now, a metal disk could 
be, inven ted which would 
be flexibl e eno ngh to re­
produce ' all t h e  sound 
waves transmitted to it by 
the air, and if that disk 
could be con n ected to an 
electric circnit-in such a 
way that in conformi ty 
with the vibration of the 
air  it w ould start and in­
terrn p t  the current-th e n  
i t  would a l so be possible 
t.o eause a similarly con· 
structed m e tal disk, in 
electri cal connection with 
the fi rst, to  repeat all the 
m ovements of it,  and the 
effect wou l d be the same 
as if one had spoken di­
rectly against th is second 
disk-th at is  to say, the 
ear wonld be affected in 
the same man n e r  as if it 
heard the speech directly 
th rough the first m etal 
diaphragm. '  

" Captain Holthof con ­
siders it very aston ishing 
that Reis did not  know 
of Boul'seul's invention,  
but infers this to be the 
c a s  e ,  as otherw ise he 
would have introduced at 
once the s e c  0 n d dia­
phragm . As regards Bel l ,  
the  lecturer t h i n k  s it  

• downrig ht incredibl e ' that Bour8eul's labors should not 
have been known to him. In  conclusion, Holthof suggests 
that Bourseul shonld be recognized as the father of the tele­
phon e. "  We may add that the claims of Bourseuli n  th is di­

rection have had a most notable advocate in M. Ie Comte d u  
Moncel, the well kno w n  and prolific writer o n  electrical 
subjects. -The E,ectrician . 

"' 4  . . .. 
A PARTY of Itaiiau scientists have just returned from an 

expedition to the Sou th Pacific, having proved to their own 
satisfaction that a race of giants once existed in Patagonia. 
In wandering over Terra del Fuego they found human bones 
of marvelbullly''large size. 
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COllrlPLETION OF TRE GREAT NORTHERN PACIFIC I dent Ha:����o ��:·��st, the rest westward to Puget Sound. cases are pxcessive, and in others exceedingly sm all. In 
RAILROAD. The east erly end of the Northern Pacific Railroad is this WilY, rather than by' an indiscriminate reductioll in the 

Among the most remarkahle of recent events in this won- forked, one fork beginning at St. Paul, Minn. , where connec· fees now charged,  as is urged by some, justice would be �e­
derful couutry is the " Driving o f  t he Last Spike " for the tion is made with the general railway system of the United cured, and the office still he self· s l l pporting. 
com pletion of the Northern Pacific Rail way, uud the open- States ;  the other fork begins at Duluth, at the extreme westerly Oommis&ioner Marble comments with some severity upon 
ing of this great thoroughfare to public travel, from se end of Lake Superior, which opens to the Nortll€rn Pacific the action of Oongress in refusing the additiona l clcrical 
Paul, Minn., to Portland, Oregon, a continuouR distance of Road more than two thousand miles of lake and river force required, and in reducing the num ber of overworked 
about 2,000 m iles. The constructioll of the finishing sec- navigation. The two forks of the road unite lit Brainard, employes. He says : • •  I have learned with great satisfa(:tion 
tions of the road has been prosecuted during the la�t two Minn., which is near the center of the State, in about lati- that inventors and manufacturers throughout the country 
years with extraordinary vigor, under the able management tude 46. Thence tho road extends due west, through will soon take steps to impress upon those who have hither­
of Mr. Henry Villard, the President. Tbe putting ill of Minnesota and the northern part of the Territory of Dakota, to treated tbeir rights with some indifference the importance 
tbe rail s  for the last one thousli n d  feet of the track and tbe into Montana, unti l It le i tche� the Yellowstone River. The of having a sufficient, force in this bureau-as well as otber 
driving of the last spike made occasion for a novel kind of Missouri River is crossed at Bismarck, Dakota, on a splendid appliances and accommod ation s-to fairly and promptly act 
railw ay celebration, in which many prominent personages iron bridge, costing over one million dollars. In Montana i upon their IIpplications and determine their rights to the in· 
from the Atlantic and Pacific shores and from the continent the road follo ws the valley of the Yellowstone in a south ventions claimed by tllem. It is believed by most of t hem 
of Europe took part. Tbe locality of this celebration was westerly direction to Livingst on, wbere there is a short that th .. ir votes are of quite as much importance and their 
in Montana, fifty-five miles west of Helena, between GalTi- branch road to tbe great NlItional Park. From this point support to the Government fully as n('ce�sa!,y as pensioners 
son and Gold Oreek. Here, on the 8th of September last, the road turns north westerly to Helena. and on through the and settlers upon the public lands, to whom not too great 
according to the particulars given by a correspondent of the mountains and mining regions in tI) the northern corner of l iberality has been shown ." 
New York Trib11 ne, came thundering along at tbe appoill ted Idaho, to the famous late Pend d'Oreille, into Washington Attention is called to the fact that a large num ber of ex­
hour, from two d ifferent directions, many long trains of Territory, thence south westerly to Wallula Junction, thence aminel's and assistant examiners have resigner! d u ring the 
car�, bearing prominent citizfms from tbe Pacific coast to northwesterly over the Oascllde Mountains to Ta.coma, last year. The Oommis:,ioner assign s  as the princi pal reason 
participate in the ceremonies. There were hearty greetings where it connects with the navigation of Puget Sound and for the resigna tions the insufficiency of the salaries a llow ed, 
between the American guests of the East and West. All the Pacific Ocean ; thence southerly to Portland, and says the office feels the loss of snch experienced men 
were surprised at what they beheld. Instead of the wilder- Oregon, and its railway, river, and ocean communications. more than any other bureau. He adds : " The same reasons, 
ne@s of  the Rocky Mountains, they here beheld a magnifi- The land grants bestowed u pon the Northern Pacific substantially, which reqnire an increase in the force of the 
cent pavilion capable of seating more than 1,000 people, over Railroad are extraordinary. They ext end from Minnesota offices in order that the work may be promptly and cffici ­
which floated the national colors of the American, German, to Puget Sound in Washington Territory ;  they co ver every ently done , exi st for urging proper salaries for g('curing the 
and British nations. In front, and reaching to the roadbed, altel'llate section of one gquare mile (640 acres) for a distance most efficient men fo:: doing this class of work." The re­
was an extensive promenade skirted by a platform with of 40 wiles on each side of the road in the Territories. and port recommends that Oongress confer upon the Oommis­
comfortable seats. To t h e  right was a band·stand occupied 20 miles in the Stateg. The company's lands embrace some sioner authority to institute proceedings to det ermi n e  the 
by the Fifth United States Infantry band from Fort forLv-two millions of acres, or nearly eighty thousand square question of the public use or sale of an i n vention. The at-
Kcogh. mil�s. tention of Oongress ill again called to the necessity for 

As soon as the last of the guests arrived tlte ceremonies The explorations for the Northern Pacific Railway were amending the !tatutes relating to the issue of foreign pa-
werc opened by President Villard, w h o  divided the attention begun under an Act of Oongress, passed March 3, 1853. tents. either by granting the patent for a definitc term, 
of the enthusiastic multitude with Gen eral Grant, who was The company was incorptlrated by the Act of July 2, 1864, where the invention has first been paten ted in II foreign 
seated on the platform. Mr. Villard's address was received signed by Abraham Lincoln. Difficulty was experienced country or countries without any conditions mbsequent, or 
\I Hi! applause. He then introduced the orator of the day. in financing the road; but. in 1870, Jay O�)()ke became hy granting it for the full term of seventeen years from t he 
ex-Secretary Evarts. His address was heartily applauded. deeply interested in it ; he raised large amounts of money, date of the earliest foreign patent. 
Secretary Teller spoke on the great energy and capital rc- and the work of construction was vigorously prosecuted .. 4 • � .. 
quired to complete the various transcontinental lines and until 1873, when financial depressions caused the suspeosion Too M u cb Haste. their practical benefit to the nation. This enterprise of the of the great house of Jay Oooke & 00. ,  and with it the great Unlike New York, the fire alarm wires of Boston are used Northern Pacific Company, he sai d, along whose lines there railway went d own. The road fell into a receiver's hands ; solely for the business of the depart ment, and are therefore will be in a fe w years 9, 000,000 of people, call not be cal l ed,  i n  1 874 foreclosure of mortgages and sale resulted ; a new unlikely to get out of order. The several h ouses and cen­he said, local in its character. It was more than national ; organization followed under the presidency of Mr. Wright, tral office are connected by pri vate· telephone. In general it concerns the walfare of other people. of Philadelphia. He was succeeded in 1878 by Mr. Frede- support of the present system, the commissioners say tbey Hon. Lionel Sackville West, the British Minister at Wash- rick Billings, under whom the company made good progress can conceive of nothing better. While there is sometimes 
ington,  said that Sir James Hannen would speak for the up to 1881 . inconvenience caused by the turning out of all the men in English guests. Sir James said the English visitors were In this y�ar Henry "yillard, of Oregon,. appe�red o� the the departmtlllt at every alp, whether the yngines leave the filled with wonder and admiration by the sight� of this mag- scene. ThIS extraordmary man. told hIS �arlOus. fnends houses or not, tbe commisg"'mel's say that, ifllft were not for nificent country and its institutions. Mr. Viliard was a that he had a scheme foJ" makmg money In whIch they this rule, the men in the ontlyirrg districts would hardly person about w hom their w arm est sympathies and gratitude might join, provided they would put up ten millions of dol- I have to hitch up once a mon th. A growing evil in New for this splendid hospitality could well cluster. " We have lars in a " blind pool "-that i�, without kno�ing what it ! York, which has been very much c\rtailed in Boston, is the had the happiness, "  he continued, " of seeing what manner was for. This they did, and Wltl! the money III hand Mr. calling- out of the firemen for exhibition purposes. Says of man he-is. We have been able to see in him the qualities Villard gaine� the control and presi.dency Of. t�e grea� r.ail- Ohief Engineer Bates of the New York department : . .  This which Itave earned for him the confidence of tbose who have way, a�d fi �l lsh.ed up t�e work WIth ��toOlshIng rapIdIty. second business, hitching up in so matlY seconds and half been associated with him throughout his life, and we shall Such III brIef IS the history of the thud and last great seconds is all nonsense. It makes the men reckless. Thev now carry back the recollection of having known a real American railway across the continent. have ne�d of care in hitching up lind turn i n g  out. for the;e man. It was a happy thought that the repredentativ<:'s of .. . . , .. is always danger, in going to a fire, of bei ng upset. smashed, the countries which have contributed the popUlation to the THE PATENT OFFICE REPORT FOR 1883. and what not. The compap y  would always get there in American nation should be present on this most extraordi- The Oommissioner of Patents has submitted his report for time enough if going with due regard to safety, eveu if a nary occasion. It fills me with wonder and awe to see the the fiscal year ended June 30, 1883. It shows the following few hal f seconds were lost. Then, again. a fter the race to the prosperity which has advanced with such rapid strides and facti : fire, there is a rivalry to get the hose run out first. Now, in which has at once reached the h ighest development of civili- .ll'PLICATIOIU. case of a fire on an upper floor of a tall building, there zation. " For plltento . . . . . . . . . .. . . . . . ...... ... . . . . . . . ... . . . .. . . . . . . . . 32.845 w()uld be a chance to make time by all turning in to help The German Minister, Herr von Eisend echer, was then For design patents . . . . .  . . . . .. .. . . . . . . .  . .  . . . . . . . . . .  . . . . . .  1,039 running up the bose. But instead of that, the companie� presented. He expressed t.he hearty good w ishes of his fel- For reislue parent. . . . . . . . . .  . . . . . . . . . . . . . . . . . . . . . . . . . 247 are apt to he running opposition as to who shall get up first, 1 t f the enterprl'se For regi.tration of trade mark . . .... . . . . . ... :. . .  . . . . . .. . 854 ow coun rymen or . and b" a scattering of strength they lose ground instead G f W· . M' D k M For relristration of labela .... . . . . . . . .. .. . . . . .... . ... . . . . . 749 J The ovel'llors 0 Isconsm, mnesota, a ota, on- of gaining it. Then, when they do get the water on, the tana, Oregon, and Washington were also introduced, and 'rotal . . . . . . .  . ... . . . . . . . .  . . . . . . . . . . . . . . . . . . . .  . . . .  35,7',4 chances are, in their zeal ,  they throw too much on to have d b ' f d . t k G I G t h Total in 1881 . . . . . . . . . . . . . . . .  . . . .  . . . .. . . . . . . . . • . . . . 80.062 ma e rIe an approprl a  e remar s. enera ran , as e Caveata filed . . . .  . . . . . . . .  . . .  . .  . . . . . . . . . . . . . . . .  . . . .  . . . . . . .  2,688 the name of hr.ving put out the fire. All that is wrong. came forward, was rece�ved with hearty cheers. He greatly Like the rushing down all hands at the fi rst tap of tbe bell, PATENTS AND TRADE MARKS ISSUED. pleased the audience, which WIlS largely made up of veteran it is overdoing it, and overdoing a thin g  is as b ad as undo, . d 't t atents ranted, includinl: reissues and designs . . ..... . . . .  21,185 soldiers, when he SRI <\ t ese ra e mar . . . . .. . ..... . . . . . . . . . . . . . .  883 ing it. Men worki l lg  with sense and reason can do a heap 
would have amounted to but little wl"re it not for the men Lahels l'egiat.ered. . .. . . . .  . . .. . . . . .... . .. . .. . . . . .  . . . . . . . . . 618 more than those who are in a hurry and stew,  wbere there 
who, after the war, had sought the Territories as fields o� 

Total . . . . . . . .  . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  22,686 I is no need." The Boston board of engineers cordially in. 
enterprise. They had made these railroads possible an Patents withheld for .non-payment of final fee. . . . . . .. . . ..  2,056 

prosperous. At the conclusion of General Gl'lInt's speech Patents expired . . . .  . . . . .. . . . .  . . . . . . ....,.......,.- . . . .  . . . . . . . .  7.m 
three rousin g  cheers were given. RECEIPTS AND EXPENSES. .. , • I .. 

Tbe foreign guests were then given seats on the platform Receipts from all sources . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . $1,095.884 M ecb anlcal Speculations. 

by the railroad, w hen a photograph was taken of them, Mr. Expenditures (not including print.ing) . . . .  . . . . . . . . . . . . .  677,628 
A correspol ldent incloses a pu blio;hed slip from a news· 

Villard and family, and the most distinguished Americans. 
�l�l;:��:� i� ����;��� ·����·i88i : : : : " : : : : ::: :: : : : : " : : : . : : :  :::�� paper in which he has suggested the st.orage of wind po.weT 

After that a horse that helped to build the road fro m Increase over 1882 . .. . . . .. . . .  ... . . .. . . ...... . .. . . . . .. 165,O'lO by means of winding up gIgantic sprmgs like watch sprl llg, 
its inception was brought upon the plat.form. Then there . h tl . d 's higb and free the power thus obtained to 
was witnessed a most extraordinary spectacle. Three hun· The number of applicatioDs awaiting actI On on the part o� ; e� l

e
o::

n
as 

I
needed He s�ggests the heating of oui 

dred m e n  with brawny arms quickly laid the il'On and drove the office on July 1 was 4, 699, an increase of 39 per cen e gl�en . . 'f ai .. and the coolin of them 
the spikes on the tho'lsand feet of uncompleted track, ex- over 1882. The Oommissioner says the business of the office dwellIngs by the co�pressmg 0 

'd
' '

. I t ' r h; d t' 
is steadily and rapidly increasing in each o f  tl!e divisions of by expan ding the aif. He consl el s e e� 1'IC Ig an :6 

cept the last spike. 
the office. The success of the patent system, the Oom- mechani�II power for �IIY necessary �l an y purposes as e� During the progress of the work, which was witnessed 

b
y 

miqoioner say s is (J ue l argely to its liberaliTy to inventors. I ing also products of thi S harness�
l
d
l 

wl�d forc
f
�' 1 

B.ut he go 
H

e, 
the foreigners with amazement. the band played and the . " . ' 

I t t ' ll f rther and suggests the ml ennl Um 0 azmess. e 
people cheered. When the work was nearly completed, a and the security and protection it affords them. t was no e I U . 

cannon salute was fired by the detachment of the 5th Infan- intended that. reven ue to the Government should be obtained . says : . . d d b  tedi 
by charges made for vestinO' in the inventor the right  and " Our food and clothmg are �ow P

I 
ro uc

d
e Yd very . ' 

try present. The last spike was finally driven home by H. " '" . . . . 0 venien! laborious Circum ocute , an expenslv6 . I t f th d who title for a limited time to the exclusive use of h l �  lllventlOn. ous, lUC n , . ' . . h i d d O. Davis, assIstant genera passenger agel} 0 e roa , 
But not onl have the fee� received on applications filed means. The raw ma�enaI8, fr?m whlc � ley ar� pro uce , 

drove the first spi ke on the opening of the road, and this . Y 
f th ffi b t a are dirt water and air. The llIter-chemlCal actIOn of tbes( 

' k th fi t d . l)v hl'm 'I'he end was been suffiCIent to pay all the expenst's 0 e 0 ce, u " 
f h d I' ht d b 5pl e wa'! e same one rs rt ven . . 

I I I "'2 500 000 now stands to the credit materials, aided by the effect 0 eat an Ig , manage ., 
reached as the sun was setting behind the mountains. 'rhe arge surp us-near Y 'i' , , - . 

f 11 '  I f ' e is the modus operandi oj 
of the office in the Treasury. Greater l iberality m ight. a vast amount 0 mee amca. 01 c '. . , 

. enthusiasm of the audience, variously estimated at from 
h b extended to the inventor by reducing the fee to production. But heat and hght bemg lD�erchangea�le wltb 

8, 000 to 5 ,000, was indescribable. The heights reverberated E:r
p
:r; 'be;ore a pate n t can issue, and with ben eficial result � . mechanic�l for�e, why is it n�t possible to pl:oduce food and

d to tbe mi n gled sounds of Oave Oameron and the shouts of 
Oertainl a more equitable rate of fees could be adoptt'd clothing, m fimshed form , dlre?tly out of dIrt, wate�, an 

men. When the ceremonies were over the trains were re-
tban 1' 0 n

Y
o'w pro vided bv graduating the fee to lhe  character air. by mechanieal force? " ThIS unam �'erll ble quest IOn ap· 

formed and tbe  guests departed . the English and part of the 0 J • fV d b t d I se the subJect "D • �Ud ll.t l 1fP Qf th . .  e_ i.n_ V. Plltion! "'bll fel,'\e llQw reo uir�q iQ eome peaf� �O \.!\lt o* C , lI ,(). l\!:J . � o  4 . , .. . •  

Americans/ inchldin� Q-eorge ¥. ruHm�Q Wi d  Vice-� reSI· .. ," " v , " y  .. � -, 
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Ell!CElfT INVENTIONS. 

ElI:lI: Tester. 
The box is provided with a perforated tray for receiVIng 

the eggs to be tested. A lam p, inclosed by a reflector and 
opaque chimney, is located at the end of the box, and the 
concave cover of the box acts as a reflector, throwing the 
light dow n  upon the eggs. 
A mitror in the bottom 
of. the box is placed at 
the proper angle to re­
flect the i m age of the egg .. 
t hrough the oblong slot 
iu tbe t op of the box at 
tbe fron t. This device 
enables a person to in ­
spect, the entire t ray at a 
sin g-Ie glance, . and it 
tyermi� �i t,Wjtl,i jhe 
eggs as  rapidly as the 
trays can he removed snd 
replaced .  MI'. Tbomas H. B. ' Sander!, of 
is the pate ntee o f  this inven t ion.  

8t .  Louis, Mo. , 

I n .tru ment Cor Averaging the Breadth oC lrreltular 

Pla nes. 

This instrument is espeeially designed for measuring the 
mean height of indicator d iagrams taken on steam ·engines, 
but it has other appl ip.ations. The table, which is  of  well  
seasoned wood, is fn ced w ith soft paper of uniform qual ity, 
adaptrd to receive the i mpression of the sharply cut edge of 
the graduated wheel carried by the bent bar. Metallic 
clam ps, servin g  also as rulers, bold tbe diagram in  position 
t() be t raced by tbe scribing poi n t  on the bar. Tbe larger 
end of the bent bar is pi v-
oted to a block slid i n g  i n  
a groove near t h e  edge of 
the board. One of the 
ruler8 is provided with a 
T-head, w h ich is received 
and guided by a trans­
verse groove in the table. 
This ruler is retained in 
whatever posi tion it may 
be plnced by a fiat spring 
pivoted to the tahle. To 
take the average beight o f  
a diagram t h e  wheel is 
first turned to the zero 
mark, then tbe tracing . 
fl"'i1t6 eII!'1 iea 8y t114i hent 
bar is moved so as to ex­
actly follow tbe l i ne  of 
tbe diagram, beginning at 
tbe movahle rulet· and ending i n  the same place. The dis­
tance the wbeel has turned is now noted , and the tracing 
point  is moved upward along the edge of the movable ruler 
until the wheel is returned to its original position.  The 
tracing point is  then pressed int.o the paper and the length 
of the stmight line thus traced wi l l  represent the average 
heigh t of th .. diagram. This instrument is the inventiou of 
111'. Johu Coffin, of Syracuse, N. Y. 

T h e  Air-Space Wire-Gauze In sole. 

The proper protec t ion of the feet is a subject all are intp.r­
eflted in on account of i t s  iufluencp over t he general heal th  and 
comfort of the wearer_ We i llnst rate bere a novel arrange· 
ment for til is )lU l'pose which possesses some pecul iar advan­
tages. If  we lay together two pieces of  wire gauze (t inned iron 
IS ueed) so that tbe wires cross each other dial!onally, nud 
place them between t w o  cards, the cards are held tlrmly 
apart while the in tervening space is found to be nearly all 
air-ahout 90 per cent by mathema tical 
loose insole  is formed of t w o  layers of w i re gn,uze, about 
No. 20. These are covered on the upper side with a layer of 

CanTil.! or leatber, which is turned over the wire gauze at 
the  edges and stitched through. This being placed in the 
shoe po,;iti v�ly prevent� tbe stoeking from coming into con­
tact with a wet sboe sole, and thus completely protects the 
fOl lt by a medium w hich neither confines the perspiration, 
l ike cork or gum, nor a bsorbs and reta ins  it, like felt.  Tbe 
stratum of air, being a non-cond uctor of heat, also tends to 
preserve the uatural temperature of the foot, alld by the mo­
tion of walking admit& of ventilation, Two pllteuts have 

1c.itutif t c  �ultti ,an. 
recently been i ssued on this  invention�one fur the loose in-
801e, tbe other for insetting the  wire gauze in the shoe sole 
during manufacture, the pri nciple being the same in botb . 
The cuts clearly illust�ate each , and for furt her information 
address J. Jenkins, Germanto wn,  Philadelphia, Pol. 

.. � . ,  .. 
A Novel Flreles.. LocoDJ.otlve. 

Mr. lIoritz Hon igmanll , of Greven berg, has in vented a 
traction engi ne, especially intended for use in streets, mines, 
and tnnnels, Ot' wherever the ab�ence of noise, smoke, and 
d isagreeable gases i s  desirable. The sal ient feature of h is in­
vention ,  says Engineering, is the use of caustic soda to absorb 
the exhaust steam , and to liberate a part of its latent  heat 
to he employed in the production of additional steam to 
dri ve tbe engine. If exhamt steam at a temperature of 212 
degrees he injected into a so l ution of  caustic soda, of a spe­
cific gravity of  1 '7, the tem perature of the mixture will rise 
o abou t  374 degrees, while the vapor tension will not ex-

ceed one ,a  mosp I lac 
the  fire in a boiler, it is evident that a part of i ts heat wi l l  
t ravel through the plates to tbe water, i f  the tem perature o f  
t h e  latter b e  lower than that of  t b e  solution ,  a n d  w i l l  evap­
orate a portion of it, and that this action w ill contin ue as 
long as the soda mai n tains its power of absorbin ,g the ex· 
haust steam witbont giving rise to any great back p ressure_ 
M r_ Honigmann's engiue is at work as a tramway locomo­
tive, and will run continuou�ly for fi ve hours w i th a charge 
of 500 kilos of caustic sod a of 1 '7  specific gravity_ The fol­
lowing description of it;; mode of action is taken from our 
contemporary, L'Ingenieur Oonseil. Mr. Hon igmann's mo­
tor has a small boiler, but no chimney, The boiler is a cy­
l indrical reservoir of water heated to a temperature corre­
sponding to the pressure desired, and �urrounde(l with 
another reservoir filled with caustic soda, either in a state of 
sol idity, or of bighly concentrated solution. 

Now, it is  well known that eaustic soda is a substance 
baving a great affinity for watbr, w itb which it  forms a by­
drate. In the formation o f  tbis chemical combination a 
considerable quan tity of heat i>l l iberated, and Mr. Honig­
mann has draw n up tables of the boi l ing" points an'l corre­
sponding effect ive pressures of different st;'engths of the 
solutiou of caustie soda, from whieh it appears that a solu­
tion of 60 parts of water to 100 parts of soda can absorb va· 
por at a tension of 7'1 atmospheres, given off by w ater at a 
temperature of 167 degrees Cent. (332 '6 degrees Fahr. ) ,  
w i thout in i t s  turn giv ing off vapor baving a greater tension 
than one atmosphere. It is therefore possible to absorb, by 
means of caustic soda, ()onsiderable quantities of exhaust 
steam,  witbout ereat ing beh i n d  tbe piston a counter press­
ure exceediIi� one atmosphere. Suppose, therefore, tbat the 
supply pipe of the : steam cylinders communicates with the 
reservoir o f  water heated, for instance, to 166 degrees Cent. 
(330 8 degrees Fahr. ), and therefore at a tension of  7 atmo­
spberes, and tbat tbe pxhaust pipe passes into tbe l'eiiervoir of  
caustic soda, itsel f heated by the vicinity of  t b e  water to  a 
tempemture of about 140 degrees Cent. (284 degrees Fahr. ) ,  
it  w i l l  follow t hat as  soon as  the  val v e  i s  opened the press­
ure will d iminish in the reservoi r  wbicb contains water and 
steam, the water wi l l  give off a certain quan tity of steam, 
whieh , after it has done work i n  tbe cyl inders, will  pass 
into the reservoir of caustic soda. ; tbe steam will  beat tbe 
solution and be absorbed by it, a certain amount of beat be­
ing liberated in the process, which will ratRe the tempera­
ture of tbe solution , and the general result wi l l  be that the 
temperature of the solution will rise, and that of t he water 
fall. 

The difference becomes constant as soon as the amonnt of 
heat returned by the solution to the water, through the par­
titirm that separates tbem, becomes exactly equal to that 
con verted 'into work in the cylin ders. Mr. Hon igmann had 
two thermometers placed upon his trial engines, on which 
these variations of tern erature could be exa,ct ly  followed. 

uppose, agatn,  that the work done in tbe cylinders is  300 
kilogram meters (2 , 100 fuvt pvuudo) per " ",",v1II.1 , wU !CIl, oor­
resp()nds to 4 horse power there JVj!1 be according to ,the 
mecii�;ical theory of  heat, an absorpt ion of 

· 1l'QO 
- = 0'7 calorie per second. 
424 

The steam, there fore, which issues from the boiler, parts 
with 0 '7 calorie of  it:'! heat in the cylinders, and carries the 
rest i nto the sol ution,  and in chemieally uniting with the 
latter, it develops additional beat. Now if the l atter quan­
tity be eqnal to the 0 '7 calorie l ost, and if the difference of 
tempemtnre between the water and the solution be such as 
to permit  it to  pass through the partition , the temperature 
of the water will be kept up, and the pressure maiutained. 
Tbis is exactly what takes place if the dimensions of the 
two reservoirs and the quan tities of water and of  solu­
l ion have been suit ably proportioned. The full work is ob­
tained from the engine, and all the beat which is not trans­
formed into energy is stored up in the caustic soda, w hile 
the water is  vaporized with out any notable variation in the 
pressure. An observer plaeed npon the engine will , notice 
that when tbe locomotive first starts, the pressure falls 
mpidly for about one  atmosphere, , aud then remains fixed ; 
bnt i f  tbe engine is stopped, it fans a little, andrises again 
as soon as work is resumed. In order to put the engine i n  
working order again after t b e  caustic soda has ceased t o  he 
sufficien tly concentrat.ed, all t hat is necessary is to refill i ts 
reservoirs w ith water and soda solution under the origin�1  
conditions .  The moisture absorbed by the caustic soda can 
be driven off again by evaporatlon, l\od tbe solution thus 

restored to tbe nocessary degree of coneentration. This is 
done in the cent ral  stat ion, where the engines receive their 
supplies, at an expenditure of 1 lb. coal for everv 10 lh. of 
water evaporated. Compared with other flrele;s engine8, 
Mr; Honigmann's is exeeedingly economica l .  The auth or 
of tbe article from which we quote estimates that inC order to 
do the same work, an engi ne on the best system now in lise 
would w eigh 10 tons 16 c wt" wbere one of Mr. Hon igmann's 
would weigh only 4 tons 18 cwt. 

Reducing Fat by 'Exercise. 

As a general rule it may be said that the most effective 
exercises for reducing weight  are those which act most ef­
fect.ively on tbe respiratory organs. Runn ing, for instance, 
is far more quickly effective in t.his way than walking, 
tbough quick walk ing is a very exeelle n t  exercise for '  til� 
pu rpose. A steady run taken every m orn ing hefore break-
fast, and another taken every evening �hortly before retiring 
to rest will be found to produce a marked effect on und ue, 
depOSits 0 a I pOS 
should be repeated _ To any one who is thoroughly out of 
condi t,ion , especially if he has long been so, running is 
rather  a dangerous exercise. To run a couple of hundred 
yards at a moderate rate might do serious injury to a man 
well advanced i n  middle age w bo bas long been fat mid un­
wieldy. But even a m an of forty 1I 0t very m uch out of con­
dition, who has fo r se veral years taken little aetive exercise, 
ought  to be careful bow he starts 'to run more than a few 
hundred yards, except at a very moderate pace. Tbe best plan 
is to begiu for a week or two with about two h undred yards 
(unless very heavy) run stead ily, but each day a little more 
sharply. By the time that d istance is  ru n at a good sharp 
pace, the second wiml will come easi ly. Then the d istance 
can be safely increased, until after a while the morning and 
evening run is  from half  a m i l e  to a mile in length . It is 
well to ,walk out whatever dist ance oue proposes to ru"ri 
(pacing 200 h undred yards for instance at about a yard a 
pace) and t o  run home, going then to bedroom or dressi ng 
room to make nny necessary changes of dress ami to rub 
down. Although no mau should consider h i mself in de'­
cen tIy good cond ition i f  he can not run half a mile at a mod­
erate pace without being obliged to change b is inside clothe 
ing (on account of tbe freedom with which be bas perspired), 
yet a fat reducing m an is not likely to get throngh his morn­
ing or evening runs without freely perspiring over his work. 
He should never suffer his wet flannels to remain on him to 
dry. 

Riding and rowing are both good exerei�es for reducing 
fat, and tricycling is even better. Boxi llg, fencing, and 
sing'e stick are also excellent. Bowling and quoits are good, 
and skittles first rate. Paterfamil ias  will  fi'nd bowling for 
an holll' or t w o  to his bo.ys at their cricket"' praCtice, very 
good exercise for reducing fat, and very pleasant it be 
chances to h ave any bowl i n g  skil l .  If he has not, thElD i t  
would be perhaps rather wearisome. " Capit al exercige can 
be ohtained by removing from a good sized room all easily 
breakable objects, and then playing with a light elastic ball ,  
thrown in such a way against tbe wall  tbat some acti vity is 
necessary to take it, either by catching or with stroke o f  
band o r  racket .  I n  a n  opeu air court this is  of course much 
better. And it is hardly necessary to say that lawn tennis, 
racquets, and all such exercises are excellent for reducing 
undue weight_ But I a m  here specially considering those 
w h o, being unwieldy, are not particularly an xious to exhibit 
the i r  un wiehliness before the eyes of friends and acquaint­
ances by taking part publ icly in such games as l a w n  ten n is 
or cri cket. Even ro wing is n ot a very soothi n g  exerc ise to 
tbe obese if the ubiquitous 'Arry welcomes the athlete's ex­
er t ions w ith cries of " Well rowed, fatty I " or othet' uncom­
pl imentary com ments on bis volumr. 

Taking too much exercise is a ready way of increasing 
fat,-pllradoxical tbougIi it may sound to say so. A man 
not in good condition will perhaps take two or  tb ree dayiJ 
ot very active 01' even ' violent exercise, d rinki n g  so m uch 
more than is n ecessary, on accoun t  of the unusual sol icita­
tions of thirst, that he can register very li t tle loss of weight. 
Then he " caves in " for several days, being IIsed up and 
feverish.  During these days be eat�, drinks, and sleeps 
more than usual ,  takes lrsg exercise even than be bad taken 
be fore he thus suddenly ronsed himself to exertion, and. ere 
he is quite himself again ,  he finds, on weighing, that he has 
added to his bulk i n stead o f  d imin ishing therefrom. 

' In regard then to exercise as to all othllr methods for, re­
ducing II ndue fat, we advocate m oderation on the one hand 
and steady perseverance in w ell doing on the oth�r. Do not 
go in for great feats o f  strength 01' end urance to be followed 
by long spel l s  of rest, but for steady exercise, continued 
systematically. If the other methods for reducing weight 
be fol lowed steadily and moderat ety, fot wpeks and mon ths, 
'not for a few days only, t.he weight will be reduced safely 
to i ts proper amount, the breath and spirits improved, and 
the value of life n otably increased_ 

... ' . 1 . 
International EI"ctrlcal Society. 

An in ternational society of electricians haB been formed 
in Paris, France, under the presidency of the  Min ister of 
Posts and Telegraphs, the society to be IIl l ivei'sa l ,  , and not 
confined to profe�sional electrician s ;  but it is i n tended to 
include al l persons who are interested in the advancelIlent 
of electrical science. Correspondence may be addressed to 
the organization Commit"tee of the Society of Electricians, 
�9 R�e de Qreuelle, Paris. 
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. . 1'. '-'IUS av . 0 , 0 . OUlS, 0. , as ENGINEERING INVENTIONS. r boat having "  cavity in its bottom in which is a trunk tion I'elates to the manner of locating the seat on the M I::! t H M 11 f St L . M. h 

Mr. Orl ando Wetmore, of Nevada , M.o. , has contamI�g a turbine wheel, and baving a hinged dis- axle, and improvements in arrangement of the supports patented an umbrella that may be attached to its own­
�alented an i mprovement to locomotives and tenders, I charge pIpe that may be moved vertical.ly and laterally and the means of attaching the traceR. er wi thout trouble, 8S it will be useless to any one 
lDten d ed to increase the traction power of locomotives to dIscharge the water at any angle deSIred. Mr. S. R. Brick , of Stapleton, N. Y. , has but the owner. The invention consists in a detachable 
to the rails by additional weight. The device is to lift Mr . Sanford C. M.edd ick, of Ovid, N. Y. , recently patented a safety gas tank for vessels. This handle which may be carried in the pocket, the with­
the forward end of the tender, so as to give its weight to bas patented an arrangement for d i stributing pnlveriz- invention relates to gasometers nsed for storing com- drawal of which locks the ribs of the umbrella and the 
to the after driving wheels of the locomotive. ed fertilizers which he proposes to use as an attachment pressed gas in vessels, and i s  intended to prevent acci- insertion of wbich unlocks the ribs. Changes may be 

Mr. W. Livingston Fisher, of Bay City, to field rollers. By extending the roller frame to the dents by explosion of t he gas escaping from t he tank, made iu the construction of the iuserted bandIes to 
Mich . ,  has received a patent on improvements in auto- rear he attac�es a V-shaped receptacle, the bottom ap- and it  is also contrived so tbat iu case of col l is ion the correspond witlI the comhinations,of the Yale lock keys, 
matically acting car couplings employ ing the ordinary ertur� of whlC�.may be contr�cted or enlarged, .and.the tank i s  immediately empLied by the opening of a gate. so that two fits to handles may reach near an impossi-
l mkand pin for connecting the cars. This improve- contamed fertIlizer be commmuted by a longltudmal Mr. Frank Harrison , of Loveland, Colo. , bility. 
ment is so very s imple, and may be so readily appl ied shaft carryi�g arms. to �tir .np the fertili z�r in the hop, has patented a saw guide for circular saws, nsing glass A w rench for w agon axle nuts has recen tly 
to cars already provided with the old style of conpling, per by rotatIOn, whlC� IS msured by smtable connec- studs set np by set screws in a yoke which may be ad- been patented by Mr. T. L, Whitacre, of East Roches-
tbat it recommends itself. tlOns by bevel gears WIth the rotating rollers. j usted latera l ly . as well as longitudinally. The guide ter, O. The object of thi s invention is to so construct 

.Mr. C. R. Sweet, of Portsmouth,  Ohio, has Mr. �i lton Dainard , of West Exeter, N. Y. , may be swung out of the way when tbe saw i s  to be re- a wrench for tnrning the axle nut of a vehicle that it 
recently received a patent for a very efficient road en" I has obtamed a. patent f�r a devi?e whi�h consists of the moved, and can be accurately adjusted to the varying may be hung by a huok in such a manner as to throw 
gine for use in tbe streets of cities, on farms, and on arbor of a sawmg machme prOVided WIth �eans where- thickness of the saw. the nut holder out of a perpendicular plane, and 
country roads, and also as a stationary power for farm by the saw may be removed and a bormg tool may Mr. R. B. Lanum, of Circleville, 0. , has tbus prevent the lUt from dropping out. This is effect­
work. 'rhe principal improvements in this traction en- be attached and be rotated and shifted lengthwise recently patented a receiving and burial vault. The in- ed by placing a hook and hand piece on o pposite sides 
gine are tbe improved construction in the brake wheel for boring holes. This is likewise connected with the vention conSIsts in a mould for forming the chambers of the handle end, so that the weight of the hand piece 
and brake mecllanism, and to facilitate the steering of table i� snch a way that It may be readi�y conver�ed which mould consists of two wedge-shaped pieces an� will throw the nut holding end forward out of a perpen-
the guide wheel. e Ither m to a sawl �g machme table or a !>orm� m�cbllle a semi-cylindrical top piece, which pieces are all Bur. dicnlar line. 

An improved balan ced slide valve is pa- table. The arb�r IS also adapted for the apphco.tl
,
on of I roundea by a layer of paper for tbe purpose of render- Mr. Daniel Brobst, of Portland, Mich. , bas 

tented by Mr. John J. De Lancey, of Binghamton, a groovmg �O�I m the place of the saw when requIred. ing the surfaces of the chambers entirely smooth, patented a roofing compound which consi sts of the fol-
N. Y., the object of which is the balancing the steam M.r. WIllt�m H. Suyder, of �aynesbor- An adjustable book lock, wbich can be fit- lowing ingredien ts, viz., coal tar, broken aspbalt, gum 
pressure and the conducting of the steam that may leak ough, Pa" has IIlvented and patented an Improvement ted to a book of any thickness has recently been pa- shellac, glue, salt, alum. gypsum, Roman cement, sul­
past the outer edges of the balance plate; to the exhaust in the set blocks of .. aw mills by which the �ttendant tented by Mr. M . C. Ogden, of Brooklyn, N. Y. The phur, resin, and benzine, all mixed together in certain 
countp,rsinks and grooves are provided for the admis- can �ove �be knees forwaril or backward wltho�t re- invention consists in a Iock-casing beld adjnstably be- [)roportions. The roof is first covered with tbTee layers 
sion of oil and steam between the face plate and bal. leaswg hl � hold .npon th� han�le rod, and WIthout tween two longi tudinally slotted angle pieces pivoted to of felt, each layer being c03ted with a layer of the com· 
ance plate, insnring thorough lubrication. ?h angmg h�s posl�lOn. �hls deVICe may als? be nsed a plate adllpted to be faslened to a cover of tpe book, to pOlilld applied with a brush. 'l'h e  onter layer is then 

M.r. Riley Doty of Leonardsburg O. h as ill co�nectJ?n With a slmultaneo�sly workmg head permi t  swinging the lock casing down whe,"; the book covered with a heavy coating of the compound, and dry 
patented an im rove�ent iu steam en 'ne

' 
val;es b block III whlc.h all the knees are adJusted eqnallr from is to be opened. sbarp sand, is spread over the mixture and pressed into 

. . p gJ . y one shaft, or mdependent ratchets may be combmed to A . • • it with an iron roller. 
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ntting off the act, so that one end of the log may be moved independ., n Improvement III the constructIOn of A cream call w'hl'ch I'S less II' able to be d e n t  m e ,  steam a a n y  pom 0 t e s tro e ,  an opening the ent of the th cornets has recently been patented by Mr. G. W. L. 

exhaust until (he piston in the cylinder bas reached the M C� ;r. 
J h f S G N 

Schweich, of Richmond Mo, whereby a full cleur ed or brui sed by rough haudling than those nuw in use 
end of the cylinder. The device allows the cnt-off at 1" ,  ar es 0 nson, 0 t.

. 
eorge, ew bore wind passage with s'horte; action than tho:e now and which is also intended to prevent the formation of 

any pOint of the stroke, and the adjustment of the ex- Br�nswlck, Canada,
. 

has recently receIved a p.atent :or in use i. secnred. Plenty of room is nevertheless left cream into butter during Iransportation, has recently 
hanst at any point independent of the inlet. an lI�pr�ved and S Imple fir� escape. The IDVBntlOn to secure perfect curves in the wind passages. The in- been paten ted by Mr. C. H. Blossom, of Algona, Iowa. 

A machine for removing the interlying clay con�lst
d

s I
t
n
h

a bar a
b

dapted to s
f
lIde on a rope, and to be vention promises to prove of interest and importance to The ir.vention consists in a cream can conbtructed with 

. . retame ereon y means 0 an arm and eyes which . I t ' d b h . 
from between seams of coal m a coal mme, to enab le b ' 'd d 'th b k i f  t k: musIcal persons. a rectangn ar ex erlOr woo en ox aving i u terlOr cleats, 
thc coal to be more readily broken down than it could d
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e Mr. Stephen H. Chilcote, of Sego 0 has into which is  fitted a rectangular tin can baving tin 

b b th I . . ownwa movemen . e ra e ever can e oc <e ' . ,  covered top frame, and provided with a tin faced wood-e r e pre"en� s ow process of hand la�or. IS the ID- in position by means of a locking ring adapted to slide patented an ingenions and convenieut combined can 
ventl�n 0: Mr. Richard Johnson, of Belleville, Ill. The on the bar and brake lever. A hook is pivoted to the opener and corkscrew. The inveution consiSI S  in a ell cover baving downwardly projecting tin flange, and 
machlDe IS monr.t;d ou rollers f

,
or easy movement IDtO bar, and is provided with a pivoted lat.ch extending rotary can opener having its knife adjustable to sllit a rectangular tin float having central ovening and a 

PO" tlO d s a g h h f d b h f hopper shaped u pper side. , � , an carrl? u ers ': IC are e y screws, into the recess in which the hook is pivoted, whereby t e sEe 0 can, and With its handle portion formed to 
but which may be I� stantl� wlLhdrawn by means of re- the latch will be held closed by the down ward draught receive a corkscrew, the arrangement being such that An improved coal scuttle fo\' facilitating tbe 
leaslDg a half nut WIth whICh the feed screws engage. on the hook the handle is an essential portion of both the can insertion of coal in the fire boxes of cooking stoves has 

Mr. Orlando H. Jadwin, of New York city, ' opener and the corkscrew. been patented by Mr. Rhys F. Lewis,  of Wilkeebarre, 
has patented a device for the improvement of railways A patent has recently been gra�ted to M�. A cbeap and con venient leveling inst.l'U- Pa. This scuttle is made of such a shape that it may 
driven by con tinnou s  cables, in which the supporting J . . J. To,,:le, of D.'xfleld, Me.: for a� I�proved frUlt ment for the use of pl anters and others who do not reo be inserted into a boiler hole in the stove top, and it is 
grooved guide wheel s are seated on spring boards, so drIer, whl�h consists. of

, 
a vertl �al cyllDdncal c�se, .be- qnire the professional services of a surveyor, has been retained from sli pping throngh by a sui table flange. 

that their top surfacee may antomatically adjust tbem- tween WhlC� and �n mSlde.vertlcal holl o� cyhndrlCal paten ted by Mr. William C. Holmes, of Atlanta, Ga. It 'l'be bottom of the scuttle is provided with a large 
selves to the variations of the weight of the conveying ?rum there IS a spIral flne, m whIch the frUlt to be drIed is inexpensive and may be constrncted by any mecnani_ opening which is closed by a sliding valve, so that 
rope or cable npon them, thus preventing nnnecessary IS caused to pass from b.ottom to top seve:a.l tImes cally inclined farmer, and is nseful in leveling for when once the scnttle is placed in position on the stove, 
tenSIOn. He also claims the construction of a rail �ro� ud the case by ,pnshmg the trays

, 
contammg the ditcbes, laying drains, and many other purposes. It the valve is opened and the desired amount of coal is 

forming the top of the cable tunnel that is hollowed to frmt forward .uccesslvely :rom an openlllg at the bot- I may be set to any incliue from the horizontal as well permitted to pass through into the stove. when the valve 
receive asphalh cement, or other material tq give horses tom, 

,
wb<;re they are :ut I� o�e aft�r an �tb:r, to an I as for a dead level. i s  again closed and the scuttle removed. 

on the surface roadway a firm footing. openlllg lll the top, w ere t ey lssue rom t e ue, the A br t t .  I ' d  d h k b I A self-watering flo w er vase has recently 
flue being also a passage for hot air from a furnace at eas s l ap, s I e, an 00 as recen t  y been patented. The st.and o f  this vase i s  made o f  such 

• • •  the base of the case, and the central drum being a be�n patented. by Mt. ?' R. Farey, of Logansport, �nd. a form as to bold wMer and snpp� tbe basin or vase 
chamber ill which the products of combustion from the ThiS snap deVIce COhSISts of a book sHap pIvoted m a for the plant, whi ch basin has a (UDnlar arm at the bot-

MECHANICAL INVENTIONS. furnace circulate for drying the fruit. groove, and working through a guide in the end of the 
h k TI h k tom extending down into the base of the stan d ,  so as 

M.r. James Lamon t, of Sag Harbor, N. Y. , Mr. Ami Le Coultre of Geneva Swi tzer- 00 . . Ie 00 snap is worked by a t�umb lever 10_ to permit the water in the base to percolate through the 
has patented an automatic expanding and contracting lan d ,  has patented an imp:ovement on c�rouographiC cated III a chamber of the shank, from which the thumb small apertures in the tnbular arm. In this way the 
die for forming the cases of watches and lockets of watches intended to make their movements more relia- bit protrudes in sllch a manner as to be effectnally earth in the vase will be kept constantly watered, guarded IIgainst being accidentally shifted so as to open 
metal which lire fastened with a snap, the die permit- ble and to obviate the dangers of sudden breakage of tbe snap. aud the vase with the stand may serve as an exeellent 
ting the complete formation ' of the article witbout the stop spring, by the use of the stop. He reduces the fence post, �o that if a series of these are employed, a 
change of dies and without taking a composite die apart increaSing ten s i on of the spring produced by the Mr. Alexander M.. Dye, o f Min neapolis, very ornamental fence will 'be provided with flowers 
to release it from the completed shell, heart wheel, and softens the recoil when the hand is Minn ., has patented a personal fire escape that may be antomatically watered, growing from the vases on the 

M.I'. W .  J. Tait, of Jersey City, N. J. , has released, by mechanism that doe. " not inter.fere with the carried in the valise or trunk, aud afford means of escape tops of tbe posts. The patentee is Mr. E. B. Chappell, 
I k f th t h f th from hotel or any other bnirding, by means of a wi"n- f B df rd P 

patented an improvement on machinery for prodncing ,
. regn

o 
ar wor o

. 
e wa c , uSlIIg or IS purpose a 0 ra 0 , a. 

fl bl t b t th h h i d th dow. It is a rope of manila, cotton , or hemp, fnrnish-
twists and spira ls  on wood. It is adapted especially to I eXI e connec IOn e ween e . eart w ee an . e An improved O'ral' n drie r has been patented 

h f th fl b k h d th ed with a saddle strap and stirrup, and a grooved at- " 
cutting spirals on baluster rods for stairways, and uses I T�m�er 0 

• 
e

l Y ac . m�� �n�s� t�n 
t' 

e "prmg, tachment through which the rope pas.es in cnrves, the by Mr. Albert E. Clutter. of Lima, O. This consiAts iu 
a rotary cutter instead of a fixed chisel, and the employ e exnre IS a ong sp�mg m e 0 e ac mg sprmg 

b . d b h h a vertical Amoke stack separated by brick partitions 
ment of a spiral blade for feed, t" e revolutl'ons of wh'lc" of the stop, and prevelltlllg the shock of a sudden re- passage emg governe y t e weight of t e descend-

are adJ'usrable. 
U 

U lease. ing passenger or his or her action of the feet. into grain passageg. and smoke flues, the grain pas-
A if t· d d bl t d d h sages being provided with openings at the top for 

Mr. Seth W. Lowell, of Fillmore, N. Y. , Mr. B
. 

urchard Thoens, of Ne. w. Orleans, La. , n e ec lve an ura e oys el' re ge as 
h d t t f ... been patented by Mr. J, N. Woodrnff, of Fairton, N. J. the insertion of the grain and with like openings at 

is the patentee of an improvement in fruit eva"oratorE in I, as recelve
, 

a pa en or a� a.m.moma Ice macmn. e con- the bottom throngh w h i ch the gra in is discharged 
P t t d th t t f d t il Th 'l'he rake head of this dredge is provided with a Reries 

which he employs a beater at the bottom of the evapo- : s .ruc
, 

e WI a re or , or IS I Ill. g aqna ammoma. 
,
e by gravitation . 'rhe smol,e flues receive the smoke t d t 11  d t fl d of rake teeth. so arranged as to enter tbe river bottom 

rator, a fan blower in the npper part, and a condenser IS  I :- aqua ammoma pas�es IIItO a rec 1 er, an IS 
their entire projecting length, while a runner is pro- and heat of a furnace provided for the pnrpose, or the 

of t.he vapor laden air at the top, the resnlt of which is  t, he.n bquefied an.d collec
,
ted III a vessel, . f rom which it  waste products of combustion from some other boi ler 

I b t d t t bl t d t d t vided which prevents the dredge from sinking fnrther 
to cause the hot air to circnlale throu"h the fruit and to IS I era e

. 
a SUI a e Imes an . pe.rmlt e 0 

.
e�apo. or furnace. The grain Is dried by the heat from tbe 

Ut i h I bl I d d h into the soft bottom. A trai l ing basket is connected 
pass down at the sides after being deprived of i ts aque- ra ,e, coo mg t e nncongea a e lqm surroun mg t e flnes, t h e  brick partition serving on the one hand to 
ons contents at t h e  top. pipes through which the gases of ammonia are permit- with the rake head for receivi n g  the oysters l'emoved communicate tbe heat to the gram , and to absorb at the 

t d t Th f . th 1 from the bottom by the rake teeth. 
An automatic oiler f 

. 
I h 

e 0 pass. ese gases 0 ammoma are en co - same time the moisture from the «rain and deliver it 
b 

or carnage ax es as lected and condncted into a vessel, in which the poor or M.r. Charles Huck, of New Orleans, La. , np to the hot gases. Besides these advantages this 
�en patented by Messrs. Sebastian Comstock and Ed- weak ammonia liquor is convert.ed into drops or "prays, has invented and pat.ented an improved telegraphic and drier enables different batches or d i fferent k inds of �m M. co�stocl;, of Casca�e Valley, N. Y. , by which thus absorbing the ammonia gas. This is then con- l elephonlc cabl e  in which provision is made for carry- grain to be dried at the same time withont being mixed. t Ie revolutIons 0. the car.� ammonia liquor, and is sent back iug off induced currentfl. The caOle consists of a cen-

amount of lubrICant admitted to the axle, aud this aVID . t parallel wires. and Is overlapped by M.r. F. F. Terramorse, of East Portlan d , 
amount may be governed by an adapt.ati on that can be the poor ammonia l iquor. In this way the water con_ spirally wonnd insulated wires, these by spirally wound Oregon, has patented an improved waterproof fabric 
changed accord ing as much or less lubricating material tained In the water chamber will be absorbed aud ttle bare wires wouna in the reverse direction, and covered (either silk or fine cloth may be used) for making gos, 
is required, ice will be formed. hy another coating of insulated Wires, the whole suita- samer clOlhing. 'rhe fabric to be made waterproof 

M.r. Gilman Jaquith , of Maysville, Ky. , • •  • . .. bly protected, the ' is immersed while hot in a compound of boi le 
ha;s patentEd a whirl for bo bbin spindles, wbereby the eartb.. mixed together ' ineni table proportions. After a thor-
cup is made to receive the bobbin freely upon the ont- AGRICULTURAL INVENTIONS. A door brake to prevent the n oise arising- ough drying the article is placed on a mould and 
side of it, and the bottom is caused to rest on a flange from the slamming of a door, and to hold it  closed a cc.ating of the mixture is applied with a brush or 
which forms a portion of the whirl, and by the intro_ M.r. J. J. Hussey, of Bordeaux, S. C. ,  has withont a latch, is the subject of letters pa tent recentl y sponge, and ruhbed ' smooth by the hand. After dry-
duction of a friction wasber interposed between it patented an improved sulky plow so constructed that issued to Mr. W. S. Barlow, of Paterson,  N. J. A holder iug, the fabric is again placed on the mould and rub ­
and the bottom of the bobbin assists In driving the bob_ any form of plow or lIarrow may be used in connection having an elastic plate. its onter extremity forming an I bed down with pnmice stone. till perfectly smooth . A 
bin by friction. with it. the plow, harrow, and cultivator at.tachments inclined weilge, is  the device which is attached to the th ird coating of the mixture shonld be appl i ed in the 

M.r. L. F. Longmore, of Lowell, Mass. , bas being all contrived for l ike application to the sulky. door casing in such a manner that in closing the d oor same manner as tbe second . The inventor claims that 
patented an adjnstable guide rest and holder for hold- Mr. Joshu a C. Cen ter, of Haynesville , Ras. , it will strike the heel of the inclined wedge, which will fabrics treated in this way look as well as rnbber, are 
ing drills bet",een the tail center and face plate, head is the patentee of an improved seed drill in which the resist the pressure of the door, gradually brake and stop thoroughly waterproof, wiD not crack or break when 
stock, or chuck of a lathe to bore pieces revolving in feed shafts are made in two parts, placed in line with it, and hold the d oor closed . exposed to heat or cold, are very light and have no disa-
the lathe. The drill is held by tbe holder, which is each other, and independently connected with the driv- A lion-explosive lamp is the su bjPct of a greeable odor. 
also a guide by which to enable the dri l l  to center itself. ing mechanism, so as to obviate side dranght and so patent. recently issned to Messrs, L, Baer. T. F. J\liner, An i ngenious and useful contr ivance for 
This holder may be adjnsted for holding dri l ls  of alI I that hoth sides of tne drill will  work at the same depth and Theo. Taylor. of La Grande, Oregon. A receptacle cloakml'kers has recently been patented in the United 
sizes, enabling it to take the place of r,he numerous slot in the soil on uneven ground. for holding wliter or any preparation for cooling the oi l States, France. England, Germany. A notria, Italy, Den­
rests of different size. now used for the purpose. Mr. R. M.. Pattillo, of Cartersville, Ga. , has and preventing the formation of gas or for extinguish- ml1tk, Sweden, and Hungary. It consists of a nickel 

M.r. H. C. M.cIlwain, of N uU's Mills, Ind . , received a patent for improvements in cotton plant- ing fire is interpoRed between the oil receptacl e and the prated chain, tbe links of which are bard soldered, to 
has patented ,lID improvement on a domestic clother ers, specially desi!.:ned for use in connection with the burner. By the nse of the water or other cooling sn:b- take tbe place of the ordinary loops on garments , by 
washer, based l'on the forcing of the washing wates .. Law Cotton Planter," for tbe purpose of adapting stance in the reoeptacle. the temperatnre of the air he- which they are usually suspended. It is rather orna­
throngh the dothes. He contrives a cone like tub with tbe same to plaut peas, com, and other seeds. Its tween the burner and the oil is lowered, and the accu- mental and is readily attached by simply puncturing 
flaring projections, and fitted with a plunger that com- novelty consists in improved mechanism for denver_ mulation of explosive /laS is prevented. two small holes for the recepti on of the screw shanks 
presses the clothes by its downward plunge, and raises ing the seed, whereby the seed, instead of being planted Mr. John W. Eastwood , of Denver, Colo. , of two buttons. and secnring the ends of the chain to 
them with the compressed air, allowing the air to escape in continuous rows, is deposited in the ea<th at m- has patented an improved portfolio for the use of stu the screws by means of a small key which accompanies 
through side apertures near the top of tbe tub and go to tervals. dents, which is'a convenient receptacle for bookR, penR, each hanger. They are made in thre e different sizes. 
the botlom. .. . • •• and pencils in a compact combination that makes an No. 1 for ladies' and gentlemen's light garments, No, � 

Messrs. O. H. P. Cornelius and G. H. Tur- MISCELJ,.ANEOU8 INVENTIONS. elegant parcel, can be easily carried on the person, pre- for light cloaks, No. 3 for heavy sealskiu and fur gar-

ner, of Turner, Oregon, have invented a dredgiug device serves the contents from contact, and prevents rattl ing ments. These clothes hangers recommend themselves 

intended to remove deposits of silt and sand in rivers Mr. Orson O. New berry, of Vin cennes, Ia. , of the conte'l\ts. A copy holder of thin metallic plate to the public for t.belr cheapness as well as ntility, and 

by forcing against them a strong current of water, ha s obtained a patent for a snlky which he cla\\ll' is transfotttls the portfolio into a writing, copying. or are now being manufactnred hy the Patent Clothes 

loosening them and driving them into the force of the stronger, more durable. and in other respects an im- drawing desk, and mllY be secnreiy folded into the port, Hauger Company, whose office is at 60 William Street, 

natural current. The apparatus is attached to 1\ suitable provement over; sulkies heretofore in use. This inven. folio whe!! not so used. New York city. 
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PmLIPP REIS, INVENTOR OF THE TELE­
PHONE. A biographical sketch , by Silo 
vanus P. Th ompson, B. A. , D_ Sc_ , Pro­
fessor of Experimen tal Physics in Uni· 
versity Ool lege , Bristol , Eng. Published 
by E. and F. N. Spon, London and New 
York. 

gallons of oil, but "ometimes more is needed to bring 
it to a light straw color. The mixture is then allowed 
to settle and the supernatant oil separated and filtered. 
2. How to bleach vegetable wax, containing agreat deal 

I N D E X  O F  I N V E N T I O N S  
For which Letters Patent or the 'Unlted 

States were Granted 
of stearine;  how to take out the stearine so as to make September 4:, 1 883. it  fi t  for wax o r  paraffine candle making. A. The wax i s  
first heated a t  1800 C. nnti l water a n d  light o i l  are evapo. 4.ND EA CH BEARING THAT DA TE. 
rated. The mass is then cooled to 1000 and mixed while [See note at end of list about copies of these patents.J 
stirring with 10 per cent sulphuric acid of 660 B . It is Air cusblonlng device, S. Whitlock . .  ' " . . . . . . . . .  284,524 Manufacturing plant for sale, consisting of real es· This volnme is in memoriam of Philipp Reis, of next heated to 1800 C., nntil a sample of the mass fil· Amalgamating pan . C. Gracey . . . . . . . . . . . . . .. . . . . . . .  284,298 

tate, with capacious factory huildings, a large lot of Freidrichsdorf, Germany, where he lived as a teacher tered throngh bi bulous paper furnishes transparent Amalgamator, Dane & Card . . . . . . . . . . . . . . . . . . . . . . . .  284,892 
general machinery, general and snecial tools, etc., etc. when in 1860 he constructed hi s  first teleph one. Thio white drops. It is again cooled to 1000 and 20 per cent Androldes or automaton shoe factory, R. G. Address Box 68, Middl etown, Coun. and subsequently constructed instruments, all made by dry and finely sifted sediment of potassium ferrocyan- Shute . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  284.388 

Phi losop h i cal and Chemical Apparatus and Materials. himself, he exhibited before a number of soc ieties from ide are added, with which it is again heated to 1800 , Annealing cast steel or Iron, J . Henderson . . . . . . . . 284,550 
Send for catalogue. Queeu & Co., Pblladelphia. 

1861 to 1864, and fina lly died of consumption in 1874, until effervescence ceases. The mass is poured into tin Axle, car, C. E. Eaton . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  284,194 
Steam Pipe and Boiler Covering, Roofing Paints, Pre- without having seen his invention applied to any use- sheet coolers, pressed in a stearine hot press, and the Axl e, car, T. Meehan . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  284.462 

. I . d fil Axle lubricator, car, W. J. Jackson . . . . . . . .  . . . . . . .  284,209 pared ROOfing, and general line of Asbestos matena s. ful purpose. Yet so much faith did Reis have in bis press residue filtered through an unslze ter heated Bag. See Traveling bag. Phil Carey & Co., 127 Central Avenue, Cincinnati. O. discovery that a year before he died he said tbat he had with steam, Bagasse furnace, J. C. Semones . . . . . . . . . . . . . . . . . . . .  284,246 
For Sale.-Steel Fig's., $1. S. M. York, Cleveland, O. showed the world the way to a great invention which (9) N. A. W. writes : I have frequently Ballasting, F. G. Johnson . . . . . . . . . . . . . . . . . . . . . . . . . . . .  284,210 
Lightning Screw Plates, Labor-saving Tools,  p. 140. m ust now be left to others to develop. The aUlhor stained pine tabl e tops with permanganate potassium, Barrel. J. B.  Bennette . . . . . . . . . . . . . . . . . . . . . . . . . . . . 284,267 
25" Lathes of the best design. Calvin Carr's Cornice and compi ler of the volume poin t s  out by paral1el isms but an acid discolors them. If I stain wi th an acid, an Barrel crazing, chamfering, and howeling ma-

h th b t B II l 1 h b t  tl'all chlne, T. C. Seaman . . . . . . . . . . .  , . . . . . . . . . . . . . . . .  284,245 Machinery. G. A. Ohl & Co" East Newark, N. J. t at e su sequen e e ep one was su s an y alkali will also discolor them. Will you please give in Battery. See Secondary battery. Secondary or Bnish �lllreCtl'1e Ate fllglH3 find SbOiage Pcttgrje' that of Reis, who had produced audible articulate correspondents' colnmn of SCIENTIFIO AMERICAN a storage battery. Storage battery. 
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Twenty thousand Arc Lights already SOld. Our largest sonOllS c erry au ac wa out s am Beehive, N. Lloyd, Sr . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  284,312 
machine gives 65 Arc Lights with 35 horse power. Our Graham Bell 's claims were made. In concluding the A. Use alkanet root dlSSO v . . . 
Storage Battery is the only practical one in the market. sketch of the work of Reis ,  Professor Thompson say. :  tion and dip the wood in two or Ihree times according B elt conveyer, endless, Parker & Robinson . . . . . . .  284,324 
Brush Electric Co.,  Cleveland, O .  . . If  mere mechanical imperfections do not make a n  t o  the shade desired. Blackwalnut may be produced Beltlug, J. Murphy . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  284,221 

Best Squaring Sh�ars, Tinners' , and Canners' Tools invention any tbe less a true inveution, it would be dis· by mixing a l i ttle dragon's blood with the above accord- Billiard cue trimmer, W. B. Gwyn . . . . . . . . . . . . . . . . . 284,548 

at Niagara. Stampiug and Tool Oompany, Buffalo, N. Y. honest to deny to Phil ipp Reis the honor of the inven· ing to the shade desired. Bit brace, J. Chantre l ! . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 284.276 

d tion of which he openly s tated the successes and the Bit stock, J. Chantrell . . . . . . . . . . . . . . . . . . . . . . . . .. . .. .  284,275 
Lathes 14 ir,. swing, w i t h  and without back gears an (10) E. E. W. -Bird lime is m ade by boil· Blind slat operator, F. Nelson . . . . . . . . . . . . . . . . . . . .  284,222 imperfections. " The volume is illustrated by explana· �crew. J. Blrkenhead, Mansfield, Mass. ing the middle hark of the holly seven Or eight hours in BoblJin spindle whirl ,  G. Jaquith . . . .  , . . . . . . . . . . . . . . 284,429 

tory engravings showing the original Reis telephones Boiler. See Sectional safety boiler. The Best.-Tbe Dueber Watch Case. with all their details of consl rnction. water; drain it and lay it in heaps in  the ground cov- Bolt, Spencer & Dunn , . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  284,258 If an invention has not been patented in the UUlted ered with stones, for two or three weeks, t i ll rednced to Bolt threading machine, W. L. Bergen . . . . . . . . . . . .  284.168 States for more than one year, it may stlll be patented ln a mucilage . Beat this in a mortar, wash it in  rain water, Bonnet, poke. J. Stern , . . . . . . . . . . . . . .  ' . . . . . . . . . ... . 283,5 11 Canada. Cost for Canadian pateut, $40. Various other and knead uutil free from extraneous matter. Put it Book lock, adjustable,  M. C. Ogden . . . . . . . . . . . . . . . .  284.470 foreign patents may also be obtained. For in.tructions into earthen pots, and in four or five days it will be fit Book mark, automatic, E. H. Foote . . . • . . • . . • . . . . .  284,404 aduress Munn & Co., SCIENTIFIC AMERICAN Patent for use. An iuferior kind is made by boiling l inseed oil Book support, B.  Pickering . . . . . . . . . . . . . . . . . . . . . . . . . .  284,228 
Agency, 261 Broltdway, New York. for some hours, nntil it becomes a viscid mass. Boot and shoe heel burnisher, Z. Beaudry . . . . . . . . .  284.167 

Guild & Garrison's Steam Pump W orks, Brooklyn, Boot and shoe heel finishing machine, W. Man-
N. Y. Steam Pumping Machinery of every descrlp. (11) H. J. writes : 1. I have an engi n e l ey . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  284.566 
tion. Send for catalogue. S�x5 inches. Steam is suppl ied by a tubular boiler S feet Boot legs, etc., machinery for finishing, L. H .  

Nickel Plating.-Sole mann faci urers cast nickel an. HIN'l'S ']'0 CORRESl"ONDENTS. long by 19 inches in diameter and coutaining 19 fiues. A llen . . . . . . . .  " "  . . . . . . . . . . . . . . . . . . . . .. .  , . . . . . .  284,265 
odes, pure nickel salts. pollshl11g composltions. etc. Com· No attenti on will be paid to commuDlcations unless Would the above machinery propel a fiat bottomed skiff Boots and shoes, lasting. M. Brock . . . . . . . . . . . . . . . . .  284,1 74 
plete outfit 1'or plating, etc. Hanson & Van Winkle. accompanied with the full Ilame and address of the 22 feet long 6 feet beam and 18 inches deep ? A. Your Boots and shoes, mauu

�
c

�
re O

!i 
G. W. Day .. . . .  284,1: 

Newark. N. J., and 92 and 94 Liberty St., New York. wri ter.  boiler will be rather smal1 ; the engine should be geared :�:�!: ::o��:�,
s
��:��in� . .  : .v: . . . ����n: : : : : : : . : � :  �::�1 

.Lists 29, 30 & S1, describing 4,000 new and 2d·iland Ma· Names and addresses of correspondents wil l not be 4 or 5 to 1 . 2. What diameter of paddle wheel shonld I Box. See E'olding box. Packing box. 
cbines, ready for distribution. State just what machin es given to inqu irers . have, and what length and breadth of hucket? I intend Brace. See Bit brace. 
wanted. Forsaltb & co., Manchester, N. II., & N. ¥. city. We renew our reqnest that correspondents, in referring to gear th e  engine so that it will  run 3 revolutions to Bracket. See Colter bracket. 
For Power & Economy, Alcott's Turhine, Mt.Holly, N. ,J. t o former answers or arLicles, will be kind en ough to the paddle wheel shaft's 1. A. Wheels we think should Brake. See Car brake. Door brake. 

name tb e  date of the paper aUlI the page. or the nnmber be 5 to 5� feet diameter by 18 inches or 20 inches Breast strap protector, P. C. E'ritts . . . . . . . . . . . . . . . . .  284,546 
"Abbe" Bolt Forgin g Machiues and " Palmer" Power of the question .  width. 3 .  Also, about how great a weight would a boat Breast strap slide and hook, C. R. Furey . . . . . . . . . . .  284,541 

Hammers a specialty. Forsaith & 00., Manchester,N.H. Correspondents wh ose i nquiries do not appear after of the above size snstain in the water? It is intended Broiler, W. Hailes . . . . . . . . . . . . . . . . . .  , . . . . . . . . . . . . . . . .  234,295 
Railway aud Machine Shop Equipment. a reasonable time should repeat t.hem, If not then pub- to carry a party of four ou a fishing excursion on a slack Bucket, well, J. Brunny . . . . . . . . . . . . . . .  ' ...... . . . . . . . .  284,374 

Send for Monthly Machinery List Jished, they may conclude titat, for gOOlI reasons, the watered river where there is li ttle or no current. A. :
uc
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4,46

; to the George Place Machinery Company, Editor declines them. II . h th b t '11 kn 
uc e. race, . elg . . . . . . . . . . . . . . . . . . . . . . . . . .  2 4,26 

121 Chambers and 103 Reade Streets, New York. We cannot te welg t e oa WI carry, as we ow Calculating device, C. Rowland . . . . . . . . . . . . . . . . . . . .  284,576 
Persons desiring special informatiou whi ch i s  purely nothing of the model, but undoubtedly will carry 4 or 6 Calendar. J. Brenner . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  284,270 .. How to Keep Boilers Clean ." Book sent free by of a personal character, and nor, of general interest, Can. See Creaming can. Filling can. James F. HotchkiSS, 84 John St .. New York. shou ld rem i t  from $1 to $5, according to the subject, 

persons. 
Cans, clOSing, '1'. G. F. Dolby . . . . . . . . . . . . . . . . . . . . . . . . .  284,398 

Aneroid Barometers, Mercnrial Barometers, Ther· as we cannol be expecteci to spend time and lahor to (12) J. R. O. asks : Can you tell me what Candle, Argand, Rodman & Bingham . . . . . . . . . . . . . .  284,486 
mometers, Anemometers, Hydrometers, Hygrometers. obtaiu such i uformation with out remuneration . aci d  or preparation is used to prepare a transfer on zinc Car brake, L. H. Hebert . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 284,201 
Send for catalogue. Queen & Co., Philadelphia. Any uu mbers of t.he SCIENTIFIC AMERICAN S UPPL". so as to be able to print from it the same as from a Car coupling, A. B. Hous e  . . . . . . . . . . . .  , . . . . . . . . . . . . . 284,205 

Wanted.-Pat.ented articles or machinery to make MENT referred to in these columns may be had at the lithographic ston e ?  A. A descri ption of the zinc pro-, Car coupling� H. M. Keith . . . . . . . . . . . . . . . . . . . . . . . . . .  284,486 
�!:llauce GaUlor <!I_!itzgerald, N ew Haven . Conn . office Price 10 cems each. cess wil l  be found on page 1310 of the SCIENTIFIC Car coupling, C. W. Townsend . . . . . . . . . . . . . . . . . . . . . .  284,260 

Car. railway, S. K. Bayley . . . . . . . . . . . . . . . . . . . . . . . . . . . . 284,362 
Water purified for all purposes, from household snp· Correspondeuts sending samples of minerals, etc . ,  AMERICAN SUPPLEMENT No. fN. See also page 2276 of Car steam heater, railway, N. SlIugland . . . . . . . . . . . . 284,25U 

plies to those of lar"est citIes, by the improved lIlters for examination, should be caref.nl to distinctly mark or the SCIENTIFJC AMERICAN SUPPLE>IENT No. 143, for Car wheel, IV . 1. LIndsay . . . . . . . . . . . . . . . . .. . . . . . . . . . .  284.448 
manufactured by the Newark Filtering Co., 117 (Jom. label t lleir specimens so as to avoid error in their identi· description of process used. Nitric acid is the agent Car wbeel, Roby & Wellman . . . . . . . . . . . . . . . . . . . ' . . .  284,330 
merce St .. Newark, N. J. fication. generally empl oyed. Car wheel and brake, electro magnetiC, U. M. 

Latest Improved Diamond Drills. Seud for circular Beidler . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .. . . .  284,865 
to M. C. Bullock Mfg. CO., 80 to 88 Market St., Chicago, Il l .  (13) H. C. A. asks (1) whether i t  requires a Cars, guard attachment . for city railway, J .  

Ice Making Machines and Machines for Cooling (1) G. C. D. & Co. ask : Cun you in form battery for the telephone described in SCIENTIFIC Stephenson . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 284.254 
us of any substance to make the surface of imitation AMERCAN SUPPLEMENT, No. 142, or not ?  A. No bat. Carbureter, T. J. Brough . . . .  , . ... . .. . . . . . . ... . . . 284.373 Breweries, etc. Pictet Artificial Ice Co. fI..imited), 142 h Id h . b Card setting machines, oscillating cutter for, O.  'Greenwich Street. P. O. Box 3083, New York city. morocco cloth waterproof so th.t raiu wi I I  not leave tery required. 2. Which direction s ou t e wife e 

A rnold . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  284,161 spots on It or tarnish it?  A .  See article on Water- wound around the spool ? A .  It is immaterial. 3 
Pre.ses & Dies. Ferracnte Mach. Co" Bridgeton . N. J. I h '  S A S I k h i t ' II b 11 f t I h ? Carpet, E. Berliner . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  284,268 proofing C ot III CIENTIFIC lIIERICAN UPPLEMENT How can ma e a c eap e ec riC ca e or e ep one Carrier. See Sheaf carrier. 
Machinery for Light Manufacturing, on hand and No. 317. A. See SUl'PLElIENT No. 162. Cash box system, automatic, J. C. Martin . . . . . . . . . .  284,456 

built to order . JU. E. Garvin & (Jo., 1 39 Center st., N. Y .  (2) L .  E. R -The following i s  a receipt for (14) W. L. S. w rites : I n  No. 1 6 0  of t h e  Caster, cruet. H. J .  Smith . . . . . . . . . . . . . . . . . . . . . . . . . . . . 284.499 
Spli t  Polleys at low prices, and of same strength and marine glue which we think will suit your demands : SUPPLEMENT gives the directions for making an induc- Casting mould, J. W. Galviu . . . . . . . . . . . . . . . . . . . .  28!1.407 

appearance as Whole Pulleys. Yocom & Son's Shafting D issolve by heat one part of pure Indb rubber in tion coil ; the size there giveu says, make the primary Caating pipe of plastic material, mould for, D. H. 
Dorsett . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  284,191 Works. Drinker Ht., Pbiladelphia. Pa . naphtha ; when melted, add two parts shel lac;  melt nntil with No. 16 cotton covered wire, the secondary w i th Cellul ose from wood, preparing. A. Mitschertich . 284,319 

Supplement Catalogue.-Persons in pursuit of infor- mixed. Pour while hot on metal plates to cool ; wi len No. 36 naked, and tin core w i th No. 18 iron wire, Cereals, cnrlng, G. Davis . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 284,284 
mation on !lny special engineering. mechanical, or selen. required for use melt and apply with a brush. Liquid Now I want to make Oll e  j ust twice as large; sbould I Chair. See Dental cbair. 
tific snbject, can have catalogue of contents of t he SCI. glues "uch as tbe following: use the same wire as the small one above ? A. Wire of Check row wires, stop for, A. M. Sackett . . . . . . . . . .  284,240 
ENT I F l C  AMlntICA" tlUPPLICM I'''T sent to them free. White glue . . . . . . . . . . . , . . . . . . . . . . . . . . .  16 ounces. the same size will answer. Chopper. See Cottou chopper. 
Th S t ·  I th t· l b ' Dry whl· te lead ' I h f fi Chuck for planing valves, D. W. Pedrick . . . . . . . . . .  284,221 e ' UPl' J. lm E 1< T  con ams eng y ar lC es em racmg . . . . . . . . . . . . .  . . . . " (15) H. S. T. writes :  1. ave a orty· ve Ohurn and washing machine motor, H. Smith . . . .  284,500 the · whole range of en�ineering, mechaniCS, and physi.. Soft water 2 pints 
cal science. Address Munn & Co ., Publishers, New York. 
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horse power tubular boiler, new; my engineer almost Clamp. See Fire escape friction clamp. co 0 . . . . . .  . . . . . .  , . . .  . .  . . . . . .  ounces. every morning, after raising from twenty to forty Clasp. See FenCing clasp. 

Improved Skinner Portable Engines. Erie, Pa . Stir together and bottle while hot. 
pounds steam, opens the blow-off cock and blows out Clasp, F. B. Brown . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  284,536 

(3) J. S. F. B.-Sir Humphry Davy used about It barrel of water. He claims that the boi ler will Cleaner. See Grain cleaner. Slate ��--' - -Fossil Meal Composition , the leading non-conducting Clock and alarm Striking apparatus, I. B. WOOd. 
S d ' 90 a voltaic battery of not less than 100 dou ble plates for make steam faster and help to keep the hoilel' clean. covering for boilers, pipes, etc. ee  a v., p. " . 

, .0 LJhi!iiiils.J!.\ill!a!lr:llL;iJlnWlLl=='--"----"'-u-..... -cry--.:lrn-1JeC1�"BY<liliii.gthil3 is sfeam generated faster ? I claim it is  ruff . . . . . . . . . . . . . . .. .  - - . .. . .. .... _ . . . . . . . . . . . . . . . . . .  284,588 
Curtis Pressure Regulator and Steam Trap. See p. 11 b Clock, primary electric. D. I!". Sweet . . . . . . . . . . . . . . .  �S4 578 used for thi s purpose, and you wi pro ably require a injurious to the boBer, as the Dumm� 9l"A wnl'kod 0,0 soon Clocks, circuit for secondary electriC, H. L. For Pat. Safety Elevators, Hoisting Engines. Friction large number of the smaller sized cells . as the engineer has blown off. A. The best time to Bailey . . . . . . . . . . . . . . . . . . . . . . . . . .  ' . . . . . . . . . . . . . . . . . . 284.S1'5 Clutch I 'u i leys, Cut.off Coupling. see Frisbie's ad. p. 140 . 

W F B k f ht> time of s topping Clothes rack, foldtng, H. M. Downing . . . . . . . . . . . . . .  284,286 
F M'll M h' & M'II F . h' '11 d 140 (4) . . . as S OJ:. .r ork for the day. Then the dirt is thoroughly stirred CI th h H (' M 11 I 4 or I ac y I urms mg. see I us . a  v. p.  • II d f this purpose It " 0 es was er, . "  c wa n . . . . . . . . . . . . . . . . . . . .  28 ,459 

d A . W II B d h A. Oxalic acid is frequen Y use or d "  up from the day's steaming, whereas in the morning it C lutch, L. C. Perkins , . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  284,475 L J!iI)!U:�!),ands Prospecte , rteslan ..  ':. s ,. ore '_ .! i� dissolved in water and blot�ing.paper dippe into It, C k i D ana tDlS Slightly mOIst applIed to tbe mk e pot. Or is settled upon the tubes and bottom of the boiler. At .0C . cv inder, . Smullen . . . . . . . . . . . . . . . . . . . . . . . . 284,504 
C. B. Rogers & Co . •  Norwich, Conn. ,  Wood Working cover the spot with tallow and then apply sodium pyro- night when the engine stops the water can be bl own Coffee mill. F. K. Brierly . . . . . . . . . . . . . . . . . . . . . . . . . . . . 284.271 

Machinery of every kind .  See adv., page 142., phosphate unti l both tallow and ink have disappeared. dowu nearly to the tubes with safety,as that is  the time Coffee pot, H. II. Beach . . . . . . . . . . . . . . . . . . . . . . . . . . .  284,363 
Woodwork'g Mach'y. Rollstone Macb . Co. Adv. ,  p. 157. See SUPPLEMENT No. 157. for banking <'r drawing the fires. The pumping up call Colter bracket, J. Oliver . . . . . . . . . . . . . . . . . . . . . . . . . . . .  2�4,322 

Cooling lard and like materials, E. Kells . . . . . . . . . . .  284,212 Spy Glasses, Telescopes, Opera Glasses, Field Glasses. T H C S N 
be done slowly without straining the boilers by sud· Copying presses, cloth steeper for, J. D. Mcln' Se'.'-d for catalogne. Queen & Co .. Philadelphia. (5) . . . - UPPLEMENT 0 , 158 gives a denly cool ing the bottom. Blowing off each day is too tOSh. . . .. . . .  . . . . . . . . . . . . . . . . . . . . . . . . . . . .  . .  . . . . . . . . .  284.460 

Fire Brick. Tile, and Clay Retorts, all shapes. Borgner 
number of recipes for glues of various kinds; lImong often unless the water is very fOlll with mnd, clay, or Corn sheller, H. W. Cornell . . . . . . . . . . . . . . . . . . . . . . . . . .  284,388 

& O'Brien. Wi'rs, 23d St. ,  above Race, Phila .. Pa. others a good waterproof glue will be found. lime. TWIce a week with good water is sufficient. The Cornet, G. W. L. Schweich . . . .  " " " " ' "  . .  : . . . . . . .  284,492 
Drop Forgings of Irou or SteeL See adv. ,  page 172. (6) J. D. H . -SCIENTIFIC AMERICAN Sup· boiler should be opened and cleaned out once in one or Corset press, J. M. Bishop . . . . . . . . . . . . . . . . . . . . . . . . " 284,�3 

PLElIENT, No. 350, contai n s  an article on sirups made two months according to the qllltlity of the water. 2. Cotton chopper and cultivator. B. J. Curry . . . . . . . .  284,389 
Diamond Tools. J. Dickinson. 64 Nassau St.,  N. Y. from different frui ts which we thmk will cover yonr What i s  the best way to I<eep a three il lch saw mandrel Cotton elevator and distributer, S. W. Bartholo· 
Steam Hammers, Improved Hydraulic Jacks, and Tube want,s . SUPPLEMENT No. 196 gives formulre for making from heating? I use the best of oil and the boxes are mew . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  284,359 

E '  d R D ' . Th d Cotton gin. G. N. Osgood . . . . . . . . . . . . . . . . . . . . . . . .. . .  284,2l3 xpan ers . .  udgeon, 24 Oolumbia St., New YorK. artificial frui t  essences. In Dick's Encyclopredia of not tight. ey o not cut at all , but seem to get hot Cotton press, E. M. lvens . . . . . . . . . . . . . . . . . . . . . . . . . . . .  284,208 50,000 Emerson's Hand Book of Saws. New Edition. Practical Reci pes and Processes will be found all tbe only when sawing a log. A. The pressure is greater Cotton press, It. D. Thompson . . . . . . . . . . . . . . . . . .  , . ,  281 .259 Fre? , Address Emerson, Smith & Co .. Beaver Falls. I 'a. information you need. upon the journals when the saw is cutting. Possibly Cotton seed oil residue, etc., utlltzing, J. Long. 
Gould & Eberhardt's Machinists' Tools. See adv.,p. ] 72. L B A d I ' ' b tbe journals are not 10lJg enongh. N one bnt the best more . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 284,8 13 (7) A. . . - go o  deep b ack IS 0 - cold pressed lard oil should be used upon Buch jonrnals. Coupling. See Oar coupling. Pipe coupling. Barrel, Keg, Hogshead, Stave Mach'y. See ad., p. l 72. tained by working for au hour in a solution of 8 0Ulices The com binatiou oils that have petroleum in them are Crane, J. A. Caldwell .. . . . .  " . .  , . . . . . . . . . . . . . . . . . . . . . . .  284,274 

The Lehigh Valley Emery Wheel Co. , Lehighton, Pa" iron sulphate (copperas I and two flilid ounces iron ni- not good for high speed journals. Creaming can , F. W. Brainerd . . . . . . . . . . . . . . . . . . . . 284.172 
sel! a new Stove I 'late Grinder, with tr",verse motion, trate, and after washing out, work in the decoction of Crucible, mutlle, etc .. T. Egleston , . . , . . . . . ........ .  284,287 
and -an- Automatic Planer ,Knife Grinder, with a cup l ogwood and chamber lye ; l i ft and add 2 Ollnces more MINERALS, E'1;c. -Specimens have been reo Cultivator, J. B. Christian . . . . . . . . . . . . . . . . . . .  284.37 9, 284,860 
wheel. Cuts and descriptions sent upon application. of i ron sulphate in solution ; work fifteeu minutes, cei ved from the following correspondents, and Cultivator, W. J. Flowers . . . . . . . . . . . . . . . . . . . . . . . . . . . 284,403 

Fine Taps and Dies in Cases for Jewelers, Deutists, wash, and dry. An article on silk dyeing on p. 2878 of examined,  with the results stated : Cultivator. Luse & Beil . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  284,565 
Amateurs. The Pratt & Whitney Co.,  Hartford, Conn. 8CIENTIFIC AMERIOAN SUPUEMENT No. 181 will be Cup. See Hydrometer cup. 

For best low price Planer and Matcner. and latest fonnd to contain valnable matter. N L. P. -The specimen contains pyrite (iron snlphide) , Curtain fixture. F. B. Mallory . . . . . . . . . . . . . . . . . . . . . �84,454· 

Improved Sash, Door, and Bliui Machinery, Send tor a mineral which sometimes carries gold with it. It is Curtain fixtures. spring rol ier for, B. Handforth . .  234,417 
catalogue to Rowley & Hermance, Williamsport, Pa . (8) M. M. S. a�kR '(1) how to clarify cotton also called fool's gold on acconnt of its yellow color.- Cuspidor, H. S .  Parker . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  ' 284,473' 

seed oil to give it a clear yellow color. A. The crude G. W. M,-The specimen is pyrite (iron sulphide), and Cut.offvalve, B.  F, Olmsted . . . . . . . . . . . . . .  , . . . . . . .  284,472' 
The Sweetilind Chuck. See ilIus . adv., p. 174. oil is heated to about 900 Fah. by means of steam coila, generally carries gold . An assay will be necessary to Cutter. See Straw cutter. 
St"ea,. m. Pumps. See adv. 81)1ith, V�ile & Co.,  p. 172. and a cold sol uti on of sodium hydroxide (canstic soda) is determine i ts value.-T. A. C.-Hematite is the mineral. 

C
c

u
l
tti

tdl
g 

d
ev

!?
e, 

W. 81·tI
Se

ly
m

p
ou

Br 
. .  

' t'h" 
. .  

h· 
. . . . . . . .

.
. 

· 
. .  284,49

6' y III er engme, mu p e,  . ro er ood . . . . . . . .  284.372 The Porter·AlIen High Speed Steam Engine. Ilouth· slowly added wh ile the whole is vigorously agitated. One ogic"l name of the articles you refer to. It is a peculiar Dash board fastening, M. J. Rogers . . . . . . . . .  , . . . . . .  284.575 
work Foundry & Mach. 00.,430 Washlugton Ave.,PbIU'a. gallon of the alkaline liquor nsually suffices for twenty variety found in England only. Dental chair, O. M. Graves . . . . . . . . . . . . . . . . . . . . . . . . . .  284,294 
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��� Ing eDldne. B. l3razelIe • • • • • • • . .  " ,  . . . . . . .  284,,178 Iron and steel . basic process of manufacturing, J. ' 
Dish. etc.i T. B. Ru.sel l . . . . . . . . . . . . . . . . . . . . . . . . . . . .  284,289 He'nderson . . . . . . . .  ' . . . . . . . . . . . . . . . . . . . . , 284.!i52 to 282,554 
Dish. butter . H. Berry , . . . . • . . . . . , . , . . . . .  . .  .284.581. 284.51!2 lJ on In an open hearth :turnaoe, dephosph orlzlng, 
DI.h pan and drainer. G. E. WUlsle . . .. . . . . . . . . . . ' 284.264 J. Reese . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . ' . . . . . . . . . . 284.383 
DItchinir maohlne. rotary tile; R. H. Nogar , . . . • . . .  284.3'0 Iron in bla.t furnaces, manufacture of. C. Coch-
Door b'ake. W. S. Barlow' . . . . . . . . . . . . . . . . . . . . . . . . . . .  28£,358 rane . . . .  , . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  284.383 
DrawilW; Paper to draw ing boards. device for Iron or steel without fusion . purifying solid Iron. 

:(astenlng. W. Schonheyder .. . . . . . . . . . . . . . . . . . . .  284.384 producing therefrom mall eable. J. genderson 284.551 
Drier. See Frault drier. Jack. See Lifting jack. 
Dril l . '  See Grain dri ll. Seed drlU. Joint . See Railway rail jOint. Water-tight 
Drill guide and rest. L. F. Longmore . . . . . . . . . . . . . . . 284,449 jOint. . 

Easel. blackboard. and w:r!tlng de.k. combined. J ournal box oooler, R. C.  Morris . . •  ' . . . . . . . • . • . . • . . .  284.568 
. R.,Bmll lle . . . . . . . . . . .  . . .  . . . . . . . . . . . . .  , . . . . . . . . . . .  264,201 Knitting machine burr and mean. tor supporting 

Egg crate. W. O. Smith . . . . . . . .  . .  . .. . . .  . . . . . . . . . .  . .  284,252 the same , G. W Cumming . . . . . . . . . . . . . . . . . . . . . .  28(,283 
J!ljector. D. W. Magee . . . . . . . . . . . . . . . .  , . . . . . . . . . . . . . . .  284.453 KDob uttachment. J. K. Clark . . . . . . . . . . . . .  , . . . . . . . . . 284.881 
lmectrlc call aDd signal . L. , S. Whlte . . . . . . . . . . . . . .  284.348 Knob attachment. T. H. 1'. Dennis . . . . . . . . . . . . . . . . : 264,8!16 

- ElectriC cODductor. compound, W. B. Holl ings- Ladder. step, Baker & Abbott . . . . . . . . . . . . . . . . . . . . . .  284.356 
head . . .. . . . . . . . . . . .  . . . . . . . . . . . . . . . . . . .  .. . . . . . . . . . . .  284,4<8 Lamp . electric arc, N. J. Sheehy. . . . .  . . . . . . .  . .  . .  28(,497 

E1ectrio light statloDs, switch board lor, R. J. Lamp. incande.cent electric, T. E. Gatehou.e . . . . 284.409 
Sheeb y  . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  284,247 Lamp lightiDg device. electric. ll . Van Hoeven-

lmectric lightIDg •. K . . W. Hedge.. . . . . . . . . . . .  . . . . . . 284.420 bersh. . . . . . . .  . . . . . . .  . . . . . . .. . . . . .  . .  . . . . . . . . ... . . .  284.516 
. Electrln :umchlne • .  dynamo , C. E. Ball . . . . . . . . . . . . . . 284.857 Lamp. nOD-explosive. L. Baer et al. . . . . . . . . . .  . . . . 284,853 
lmectrhUDachille. dynamo. W. B. Cleveland . . . . . .  284.277 Lamps . combined support and switch for electriC. 
mectrlc. mach!ne , . .  dynamo, Elphlnstone & Vin- H. W. Spang . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  284.505 

ceu$ ;,  . . . . . . . .  ; ;  . . . ... . . . . . . . . .  : . . . . . . . . . . . . . . . . . . . . .  28�.288 Lantern. T. Langston . .  ; . . . . . . . . . . . . . . . . . . . . . . . . . . 284.«2 
lmectrlc machine .  dYnamlJ. J. E. H. Gordon . . . . . . .  284.292 Latch. door. A. L. Scranton . . . . . . . . . . . .  : . . . . . . . . . . .  284.836 
Electric motor, L. W. Stockwel l . . .. . . . . . . . . . . . . . . .  � 284.255 Leve l ing iustrument, WiC. Holn..es . . . . . . . . . . . . . . .  2Q4;��( 
E1ectrlo '/Vlre tlOlidUlt . ,Green & BIrch . . . . . . . . . . . . . .. _,41g LCTeU"" Tod. ourv .. ',Yor· •• . J. M . Tebar, . . . . . . . . .  ; . . .  284.5)8 
Electrlca'i conduc�or. 1Iexlb le, H. B� Lytle . . . . . . . . .  284.216 Life-savinI( seat for vessels. R, E. Plnhey . . . . . . . .  28U29 
El ectro magnetic rheotome; �'. L. Pope . . . . . .. . . . .  284.480 Lifting jack. W. L. Porter . . . . . . .  . . . . . . . . . . . . . . .  284,482 
Elevlltor • . See Cotton elevator. Grain elevator. Lock. See Book lock • .  Milk can lock. }S nt lock. 
El evator. E. Bacbmann . . . . . . . . . . . . . . .  .. . . . . . . . .  284.852 Seal lock: . . 
EngIne •. ,Be.e Cylinder engine. Direct-acting en- Locomotive attachment. O. Wetm ore . . . . . . . . .. . . . .  284.520 

gllIe. Gas engine. Traction engine. Locomotive engine cow catcher. E. B. Lake . •  � . . . . 284.488 
Env\llope macbine . F. H. Richard . . . . . . . . . . . . . . . . .  284.483 Lubricator. See Axle lubricator. 
Excavating und dredging apparatus. W. SmIth . . . .  284.503 Lubricator, A. Ittner . : . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 284.303 
Eye water. G . . W. Scott . . . .. . . . . . . . . . . . . . . . . . . . .  284,285 Lubricator. A. W. Swlft . . . . . . . . . . . . . . . . . . . . . . . . .. . . . . 284,340 
EyeglaS8!lOSe piece, W. J. SuUie. . . . . . . . . . .  . . . . . . 284.257 Machine table. M. Dalnard . . . . . . . . . . . . . . . . . . . . . . . .  284.891 
FabriQs., del iy-ery apparatus for machines for l1n- Marker. ground. J. S. Leke . . . . . . . . . . . . . . . . . . . . . . . . . . 284.439 

Ishlng • .l. E. Pulmer . . . . . . . . . . . . . . . . . . . . . . . . .. . . 284.328 Mat. R. Martinez . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  284,457 , 284.567 
Fan. 1Iy, :L. 'n: . Page .. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  284.224 Measuring device. creum. Scott & Emerson . . . . . . . . 284.493 
Fan, ventilating, C. Cockson . . . . . . . . . . . . . . . . . . . . . .  284.279 M eats, preserving. G. W. Sco l i ay . . . . . . . . . . . . . . . . . .  28t.242 

. Fare regl.ter,G. G. Burton . . . . . . . . . . . . . . . . . . . . . . . . . .  284 375 Mechanical movement. J. S. Sackett . . . .  , . . . . . . . . .  284,491 
Fnucet. double. F. L. Rockwell . . .. . . . . . . . . . . . . . . . 284.237 Midd ling. purifier. J. Russell . .  . . . . . . . . . . . . . . . . . . . . . . 284.488 
Feed water alarm indlcatOr. D. Ellsworth . . . . . . . . .  284,195 Milk can lock. C. Gral L . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 284,412 
Feedlug device. sheep. A. & H. L. Hester . . . . . . . .  �84.801 Mill . See Colfee mil l .  Grinding and decortlcat · 
Fence, J. 1;1. Hungerford . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  284.207 Ing m!ll . 
Fence. barbed Wire, A. J. Upham . . . . . . . . . . . . . . . . .  . 284.261 Millstone dress. D. D. Brooks . . . . . . . . . . . . . . . . . . . . . . . 284,585 
Fence . 1IQod. M. M. Withrow . . . . . . . . . . . . . . . . . . . . . . . .  284 528 M inIng machine. coa l .  R. Johnson . . . . . . . . . . . . . . . . . .  264.560 
Fence makl))g machine . F. M. Comstock . . . . . . . . . .  284.Sl'5 Mould. Bee Casting mould. 
Fence. picket. E. F. Shellaberger . . . . . . . . . . . . . . . . . . . 284,837 Mou l ding machine, G. Sebold . . . . . .. . . . . . . . . . . . . . . . .  284.484 
Fence posts. Iln chorlng socket for. S. D. M ebew . • 284.219 Motion. d evice for converting. F. Zas.enbaus . . . . .  284.580 
Fence. wire. C. A. Mann . . . • .. . . . . . . . . . . . . . . . . . . . 2Q4.218 M otor. See Electric motor. 
Fencing clasp, J. D. Curti., · . . . . . . . . . . . . . . . . . . . . . . . . . .  284.300 Mowing machine. G. W. Keeler . . .  ; . . . . . . . . . . . . . . .  284,485 
],'ertllIzer dl�tributcr .. D. Dillon . .  , . . . . .  . . . . .  . .  . . .  284,189 .liusical ·Instrument, mechanic,al. J. McTam-
Fertilizer 4!���!hJlter anol seeder. combined, F. M. m .. ny. Jr . . . . . . . , . . . . . .. . . . . . . . . . . . . . . . . . . . . . . . . . . .  284.815 

Klnlr·. , , ,  . , . , . . . . . . . . . . . . .  , . . . . . . . . . . . . . . . . . . . .. . . . .  284,562 Nautical sIgnal. M. White . . . . . . . . . . . . . . . . . . . . . . . . .. . .  284.52:1 
Fertlll.zer, l;Iistrlh.utlng , attl\chmen� for rol l ers. S. Net. horse head,' A .  B. & G. W. Lee . . . . .. . . . . . . � . . 284,445 

C. Me(l41ck , ' ,  . .. .. . . . . . . .. , . . . . . . . . . . . . . . . . . . .  C . . . 284,461 Nut lock. T. Bell . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  284.366 
FIber., treating the plant gnnista to ,obtain, F. Oll, process of and apparatus for rednclng the 

Gl obot.chnlg. . . .  . . . .  . .  . . '  . . . . . . . . . . . . . . . . . . . . . . .  284,291 gravity of petroleum. D. Rogers . . :: . . . . . . . . . . . .  284,832 
Ene bolder or temporary binder. J. S. Blankman . 284.534 01ler for carriage axles, S. & E. M. Comstock . . . . . .  284.886 
ll'ile, Paper. J. Brady . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  284,370 Ore red ucing furnace. V. Colliau . . . . . . . . . . . . . . . . . . .  284.884 
Fill ing can. M. H. Garland . . . . . . . . . . . . . . . . . . . . . . . . . . .  284.408 Ore separatlDg machine. O. L. Farnhum . . . . . . . . .. .  284.401 
Filter. S. James . . . . . . . .  . .  . . . . . . . . . .  ' . . . . . . . . . . . . . .  284,42R Ores . method of and apparatns for d esulphuriz-
Fireal'!ll. breech-loading . E. L. Lake . . . . . . . . . . . . . . .. 284.218 Ing. W, F. Browne . . . . . . . . . . . . .. . . . . . . . . . . . . . . . . . .  264,178 
Flrear�. bre�cb-Iolldlng. l;l. "' alker . . . . . .  ; . . .. .. . . 284.518 Ore •.  process ot and apparatus for desulphurlz-
Fire 9s�!'pe. F" E .. Ic!aWlr • • •  , . •  , . . . . . . . .  , . . . . . . . . . . . . . . .  2S •• 860 ing. W. F. Browne . . . . . . . . . . . . ... . . .  , . . .  ; . . . . . . . . 284,171 
Ff«- escsM."A, Q.,B.urgharlit . . . . : . . . . . . . . .  : .. � . . . . . . . 284.180 ,PaCking bOX, folding commercial, H. J;ohD.on . . . .  284,211 
Eb:e�cape, E· A.·C�lItig!Ul . . • . . . . ' .. · . . . . ·r . . . .  ; ·: . . . · 21>4;281 �al). Seo Dlsh.pan. ' " , : J'tre �p�,,A,'. � • . IJYIl-::.','.��:. :::: : •. :,.:, ... : : :,; ..l .. . . . . .. . ,2S�5U Paper gum�ng macb ine . J. L. Rlle ; . . . . . . . . . . . . . . . 284,286 
FIre escupe .• C. Jo�on . . ; . . . .. . . . . . . . . . .  , . . . . . . . . . . . 284.41lf Paper. machlDe for preparing woo.d for pulping in 
lj'i!:.g.�ll'!:pel J;l. 0\" �e,�h,., •. •  , " ., '  .. "',," ' . '�  , ; . i ·  .. " . .  " �.4S4 the :umnutactnre of. W. Jone s . _ . . . . . . .  . . . . . . . . .  294.488 
FI'te I!Sl!8:pe, S.  MacCarty . . . . . . . . . . . . . . . . . . . . . . . . . 284,451 Pattem tracer, L. J. Purdy . . . . . . . . . . . . . . . . . . . . . . . . . . 284 578 
Fire escape . A. Wal ker . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  264.511 Pen. fountain . J. B. Mltcbell . . . . . . . . . . . . . . . . . . . . . . . .  284.318 
Fire escape frIction clam p. J. T. Jones . . . . . . . . . . . . .  284 .805 PeD. stylograpblc, E. B. Nimmo . . . . . . . . . . . . . . . . .. . . . 284 .569 
FIshing reeI;F. ;\I "lleson . . . . . . . . . . . . . . . . . . . . . . . . . .  284.�17 PenCi l sharpener . slate. I'rlce & Cook . . . . . . . . . . . . . 284,826 
FlUting and moulding macblne. spiral , W. J. 'J'alt 284.1)12 Petroleum jelly. process of and apparatus for pre" 

. 

Fly wbeel . H. Blank . . . ," . . . . . . . . . . . . . . . . .. . . . .  284.369 paring , E. D. Kendall . . . . . . . . . . . . . . . . . . . . . . . . � . . . 284.487 
Foldlng box. J. P. Buckingham . . . . . . . . . . . . . . .. . . . .  284.179 Picture J'rame molliding . J. Moore . . . . . . . . . . ; . . . . . .  284.816 
Frame. See Purse frame. Saw frame. Pile driver. R. J. Cram . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . : 284.282 
Fruit drier. J. J. Towle . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  284.579 Pipe coupling. L.  Zlstel . . . .  . . . . . . . . . . . . . . . . . . . . . . . .  284,860 
Fruit evaporator. S.  W. Lowel l . . . . .  . . . . . . . . . . . . . .  ', ' 284.450 Pipe coupllilg for water and gas pipe. and mains. ¥U�I)!1�' .. see Bagasse ' fnrnace. Gas retort E. Doherty . . . . . . . . . . . . .  ; . . . . . . . . . . . . . . . . . . . . . . . . .  264,285 

fnrnace. Heating furnace. Planter, cotton. R. M;  Patt.uJo· . . . ; . . . . . . . .  , . . . . . . . . .  284.414 
Furnace, G . . F. Burkllardt . . . . . . . . . . . . . . . . . . . . . . . . . 284.181 P ianter. s�ed. P. Devenlng . . . . . . . . . . . . . . . . . . . . . . . . .  284.391 
Furna�e �or baklnl< Incandescents; W. H. Boultou 28�.171 Plate, pie. J. A .  Se..m,an . .  . .  . . . . . . . . . .  ; . . . . . . . .  , . .  284,244 
Glig runn.er. W. S. Thayer . . . . . . . . . . . . . . . . . . . . . . . . . . .  284.258 Plow. ditching. J. T. �l iller . . . . . . . . . . . . . . . . . . . . . . . . . . . 284.465 
Garment b anger, Pik.e & Schlesinger . . . . . . . . . . . . . .  264.478 P low. sulky, J. J. Hussey . . . . . . . . . . . . . . . . . . . . . . . . . . . .  284.558 
Ga. en�ne. G. M. Hopkins . . . . . . . . . . . . . . . . . 284,555 to 284,557 Policeman's hook. E. D. Bean . . . . . . . . . . . . . . . . . . . . . .  : 284.165 
Gas englne, G. H. Reynold . . . . . .. . . . . . . . . . . . . . . . . . . . . .  284.328 PortfO l iO. J. N. Brown . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  284.272 
Gas rewrt fnrnace. G. 4. M�lhenny . . . . . . . . . . . . . . .  284.458 Pre.erving edible Ilnlmal fats. W. P. Clotworthy . 284.184 
Gate. I. L. Landi . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  284.44\ Press. See Corset press. Cotton press. Trunk 
Gear lIIoqldlng device. Rasner & Walton . . . . . . . . . .  284,321 lid pres •. 
Gear wheel. J. F. Gilliland . . . . . . . . . . . . . . . . . . . . . . . . . . .  284.290 Printing plate. J. F. Earbart . . . . . . . . . . . . . . . . . . . .. . . . .  284.899 
Generutor. See Steam generator. Propellers. in strument for ascertaining the pitch 

. 
GlazinA the roofs of h orticultural structures. T. of screw. D. B. H utton . . . . . . . . .  ; . . . . . . . . . . . . . . . .  284.427 

W. Helliwel l . . . .  . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  284.421 Propelling boats. etc .. W. Presley . . . . . . . . . . . . . . . . .  284.325 
Gllyernor. steam engine, F. H. Ball . . . . . . . . . . . . . :183.164 Protecto", See Brea.t straD protector. 
Grain binder li;no� tYIDg deVice, N. Jewett . . . . . . . . .  284.480 Pulp washing machine , E. J. F. Quirin . . . . ' . . . . . . . .  284,232 
Grain clealler •. J. ltllssell . . . . . . . . . . . . . .. . . . . . . . . .. .. . . 284.489 Pump, J. M. Laing . . . . . . . . . . . . . . . . . . . . . . . . . . . . .. . . 284,810 
GraiD 4r1er and oooler, ,  2 Purse fraine. Beard & Baldwin . . . . . . . . . . . . . . . . .. . . . .  284.364 
Grain (11'11" ,J. ,Conway . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  . 
Grain <lriH attachment . II. C. Pratt . . . . . . . . . . . . . . . . .  284.57'J 
GI'i.lIl elev.atPr. J .• E . . Wal.h .. . . . . . . . . . . . . . . . . . . . . . . . . 284.253 
Grain separator. Forder & Pendergast . . . . . . . . . . . . .  284.405 
Grain .epllrator, J. ,E!.nssell . . . . . . . . . . . . . . . . . . . . . . . . .  284.490 
Grain separat!lr. hopper. J. Root . . . . . . . . . . . . . . . . . . . . 284,383 
Grate, rotary. J. O. KIlefe . . . . . . . . . . . . . . . . . . . . . . .. . . 284,471 
GrR\er, Vegetable. H. Rogers . . .. . . .  . . . . . . . . _ . . .. . 284.487 
Grlndl))g a,nd deQOrticating mill; R. H. Mlni.ter . . . 284,446 
Guard. See Saw guard . 
Hair holder. H. E. Thorpe. . . . . . . . . . . . . . . . . . . .  . .  . . . .  284,841 
Halter. E. 4. Cooper . . . . . . . . . . . . . . . . . . . . . . . . . . . .. . . . 284.540 
Halter trimming. E. A. Cooper . . . . . . . . . . . . . . . . . . . . . . 284.541 
Hanger. See UI'rment h anger. 
Harness. contrOlling strap for. G. Kinnler. Jr . . . . . 2\!4;563 
Harne.s pac:l tree . Albrecht & Nielson . . . . . . . . .. . . . .  284.160 
Harrow. H. Cobb . . . . .. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  �84.278 
Harrow. J, V. L.cey . . . . . . . . . . . . . . . . .. . . . . . . . . . .. . . . .  284.809 
Harrow attachment, W. P. Kirkland . . . . . . . . . . . . . .  2R4,S07. 
H!U'Te�ter reel. , N. Jewett . . . . . . . .  . .  . . . . . . . . . .. . . 284,SO! 
l I \lt bodies •. roller tor felting. C. W. Glover . . . . . . . . 284 ,411 
Hay �e. 1\or8e. J . E. Beauchemin . . . . . . . . . . . . . . . .  284.166 
Beader Spring. B. , Il amllton . . . . . . . . . . . . . . . . . . . . . . . .  284,296 
Heater. S<16 Car steam heater. 
Heating tqrnace. G. W. Fair . . . .. . . . . . . . . . . . . . . . . .  284.545 
UO�.Qer. , S.�e Halr hplder.: 
Hook. See Policeman's hook. 
Hydrometer cup and thief. J. David . . . . . . .. . . . . .. . .  264,893 
I CII creeRer. C, .R. Peyto)) . . . . . . . . . . . . . . . . . . . . . . . . . . . . 284,eil 
Ice �a'*'nfl. ,ij. Thoens , . . . . . . . . . . . . . . . . . . . . . . . . .. . . . 284.515 
Indicator. See Feed water alarm indicator. 
Ingot ,olouilis. p lastIc refractory material tor re-

PaIring. T. Smith . . . . . . . . . .. . .. . . . . . . . . . . . . . . . . . . .  284.502 
Ingot sCII,lpinll ,macbine. C. C. Horn . . . . . . . . . . . . . . . . 284,802 
I:1 sub.tlllJl , materiala or articles. preparation or 

prOduction ot. J. A. F l eming . . . . . . . . . . . . . . . . . . .  284.289 
lnlulatlll •. substano 3s. apparatus for fimng cable. 

with. W. R. Patterson . . . . . . . . . . . . . . . . . . . . . . . . . . . .  284.226 
Iron an d ·j5teel., basic proCess :C('r the manufacture 

of hpmoaCilneou,s trurot. J. Reese . . . . . . . . . . . . . . .  284.674 

Rack. See Clotbes rack. 
Railway head . W. E. Whlt<lhead . . . . . . . . . . . . . . . .  ; " .' :l94.1<S1!: 
Railway rail jOint and lock. 'J ' .  E. Bllltngtcn . . . . . . . 264.169 
Rake. See . Hay rake . 
R�tt{ul scraping and splitti))g macblne. S.  Sawyer. 284,241 
Reel. See FI.hlng reeL. 
Refrigerator car.. ,and · building., he8.t tilsulatlon . 

ot. B. K. Bayl�y . . . . _. , . . . . . . . , . . . . . . . .. . . . . . . . . . .  284,861 
Register. See Fare re!il.ter. 
Rcd: See Level!rig rod. 
RoUer. See Sbade roller. 
Roofing componnd. D. BrObst . . . . . . . . . . . . . . . . . . . . . .  284.371 
Rosin and spirits of turpentine. manufactUring, 

L. BeU!ngrath . . . . . . . .. . : . . . . . . .  . .  . . .  . .  .. . .  . .  . 284.887 
Rudder for vessels. 1Ioatlng, J. Philp . . . . . . . . . . . . . .  284 .41'l ·  
Sad irons. manufacture ot, M .  J, Shimer • • • . • • • • . .  264,249 
Saddle. gig. J. E. Renz . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 284,235 
Saddle. harness. M. C. Ilaye . . . . . . . . . . . . . . . . . . . . . . . . .  284.419 
Safe, M. Remler . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 284.422 
Salve. E. P. LDca. . . . . . . . . . . . . . . . . . . . . . .  . . . . . . . . . . . . .  284.314 
Sand bars. etc., from rivers and harbors. appar .... 

tUb for removlni!. Cornellu. & Turner . . . . . . . . . .  284.S8'l 
Sasb f .. stener. 11' . E. Sparks . . . . . . . . . . . . . . . . . . . . . . . . .  284,506 
Satchel and mull'. combined. L. Hav ... y . . . . . . . . . . . .  284.298 
Saw frame. \V. Jones . . . , . . . . . . . . . . . . . . . . . . . . . . . . . .  ; . 284.432 
Saw guard . J. G. �rolf . . .  , .. . . . . . . .  . .  . . .. . . . . . . . . . .  284.199 
Saw machine. baDd. IV . 6-. Vernon . . . . . . . . . . . . . . . . . .  284.580 
Sawmill feed mecbunlsm. E. S. Langhlnghouse . . •  284,443 
Saw setting and gumming :umchlne. P. D. & C. W. 

Dunn . . . . . . . . . ' . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  284.192 
�aw swage, K. E. Con ant . . . . . . . . . . . . . . . . . . . . . . . . . . . .  284.185 
Sca1I'old aDd fire escape. J.  Klein . . . . . . . . . . . . . . . . . . . 284,00& 
Soarf. neck. B. Richter . . . . . . . . . . . . . . . . . . . .. . . . . . .  ' . . .  284.484 
Bcraper, earth;, W" Haslup'. . . . .  . .  . . . .  . .  . . . . . . . .  . .  . . . .  284.418 
Screen. See Window screen . 
Screw cutting machine, S. C. S1I1Ith . . . . . . . . . . . . . . . .  284,501 
Screw taP. J .  C, Steber . . . . .  ; . . . .. . . . . . . . . . . . . . . . . . . .  284 510 
Seal lock; A. Warren' . . .. . . . .. . . .. . . . . . . . .. . . . . . . . . . . . . 284.519 
Seaming machine. sheet mew; C.' Wrlgbt . . . . .. . . . .  " 2M,58,t 

Seat. ' See Life-saving seat. 
Secondary battery. A. Tribe . . . . . . . . . . .  . . . . . . . . . .  284.843 
Secondary or j5torage battery. E. T. & E. E. Starr. 284.577 
Sectional safety boiler. E. J. M.oore . . . . . . . . . . . . . . .  294,468 
Seed drlll. J. C. Center . . . . . . . . . . . . . . . . . . . .. . . . . . . .  , ... . 284.318 
Separator. See GralD .eparator. 
Sewing machine , J. A. DUring . . . . . . . . . . . . . . . . . . . . . . . 284.190 
Sewing machine needle bar cover. W. Carr . . . . . . . .  284.588 
Sewing machine. running stitch. J. Heberling , . . .  284.800 
Sewing machine trimming atta�.hment, G. Davld- , 

son. . . . . . . . .  . . .  . . . . . . .  . . . . . . . . . . . . . . . . . . . . .  . .  . . .  284,894 
Shalle roller. D. H. Engle . .  , . . . . . . . . . . . . . . . . . . . . . . . .  284,548 
Shafting. combined bracket and adjustable box 

bearing for. KobDle & Hamilton . . . . . .. . . . . . . . .  284.564 
Sheaf carrier. J. W. E l liott . . . . . . . . . . . . . . . . . . . . . . . . . .  284.400 
Sheller. See ('.orn sheller. 
Shoe heel beading machine. C. J. Weinman . . . . . . .  294.B49 
Shove l s hy power. deviee for operating, W. D. 

Rinehart . . . .  . . . . . . . . . . . . . . . . . . . . . . . . . . . . ... . . . . . .  284.485 
Show .tand , L. I. Hei lbrun . . . . .. ; . . . . . .  ; ;  . . . . . . . . .. . .  284,202 
Slfter. 1Iour. J. ,E. WelllDg . . . .  , . . . . . . . . . . . . . . . . . . . .  284.1\81 
S ign. A. D. Sm ith . . . . . . . . . . . . . . . . . . .  , . . . . .. . .  , . . . . . .  284,339 
Sign, luminons. G. H. Babcock . . . . . . . . . . . . . . . . . . . . .  284.168 
Signal. See N .. utlqal signal. 
Skate. rol i er. It. H. Coombs . . . . . . . . . . . . . . . . . . . . . . .  264.187 
Skittle square or game hoard, J. Jotten . . . . . . . . . . . . :184,306 
Sky "· or 'vs,tult Jight roof �d roof pavement, T. 

Hyatt . . .  . .  . . .  . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  284.559 
Slate cleaner. O. BushJiel i  . . . . . . . . . . . . . . . . . . . . . . . . . . .  284.537 
Sled. W. lIlxner : . . . . . . . . . . . . . . . . . . . . . . . . . . . .. . . . . . . . . . . . 2R4.196 
Sowing m.lIQhlJl\l. wheat •. C. C. Ca!:ter\ .... ; . ', . •.... , .. .. . 284.1l'I6 
Spark lU'\'esting cirCUit and device, eleotric. H. L. 

Bailey . � . . . . . . . . ' . . . . .. .  : . . . . . . . . . . . . . . . . . .  '� . . . . . . . . . . .  284.854 
Speed mechanism. cha.ilae. 1'. J. l'errrett . . . . . . . . . .  284.476 
Spinning frame, caP. Hall & �ewton . . . . . .  . . . . . . .  284.549 
Spoke socket for wheel •• S. Carr . . . . . . . . . . . . .  .' . . . . . .  284.183 
Spring. See Vehicle spring. 
Btamp. hand. L. K. Scotford . . . . . . . . . . . . . . . . . . . . . . . . . 264,248 
Stand.  See Show stand . 
Starcb Into hiocks. proce •• of and apparatus for 

mouldinl<, Lies. & Maher. . . . . . . . .  . . . .  : . . . . . . . .  284.441 
Steam boner. D. Groe.beck . . . . . .  . . . .  . .  . . . . . . . . . .  284.415 
Steam engine indicator. mechanism tor Indicat-

I n g  tb e lOngitUdinal expansion of tbe opera-
tive cord of a. G. W. Brown . . . . . . . . . . . . . . . . . . . . .  284,176 

Steam engine. portable. J. W ulrath . . . . .  . . . . . . . . . .  281.844 
Steam generator, S .  L. Hlll . . . . . . . . . . . . . . . . . . . . . . . . 284.204 
Still. self·heatlng and separl<t!ng. D. ' Regers .. , . .  284.881 
Stone. artific ial . P. �'. H averty . . . . . . . . . . . . . . . . . . . . .  284,299 
Stopper. See Bottle stopper: . Bottle and jar 

stopper. 
Stopper f"otenlng. E. Haas . . . . . . . . . . . . . . . . . . . . . . . . . . 284.200 
Storage battery. C. T. Tomkins . . . . . . .. '1., . . . . . .. . . . . 284.S4� 
Stove or range. J. A. Prlce . . . . . . . . . . .  , ; ,.� : . . . . . . . . . 284,230 
Stovepipe .helf, A. W. Stos.mei.ter . . . . . . . . . . .. . . . .  284.256 
�traw cutter. J. A. Brooks . . . . . . . . . . . . . . . . . . . . . . . . . . .  284.175 
Straw stacker, J . •  J. Moore . . . . . . . . . . . . . . . . . . .  ' . . . .  : 284,817 
Straw stacker. M. T. & A. B. Reeves . . . . . . . . . . . . . . .  284.284 
Straw stacker. portable, A. Cossel . . . . . . . . . . . . . . . . . . 284,280 
Sugar. manufacture of elfervescent, H. Mlcbaelis 284.464 
Table. See Macbine tab l e. 
Table legs. machine for channeling. II. J. Durgin. 284.193 
Tank. M.  Fleisher . . . . . . . . . . . . . . . . . . . . . . . .  . .  . . . . . . . .  284.4O'J 
l'ap. expaDding. J. O. Morse . . . . . . . . .  . . . . . . .  . . . . . . . .  284,220 
Tap' for steam and gao fittings, L. D. Castle . . . . . .. . 28(,877 
Telegraph blank. N. W. Hartwell . . . . . .. . . . . . . .  284.297 
Telegraph keys. automatic cIrcuit clo.er tor. B. J. 

Spurgeon . .  : . . . . . . . . . . . . . . . . . . . . . . . .. . . .  � . :  . . . . .  � 284,ro! 
Telegraphs; lIIUItll!l� . Signal box for 'lire and ,dIl>.., . 

trlct, J. C. Wi lson . . . . . . .. . . . . . . . . . . . . .. . . . .  , . ;;:. ,:;''2l!t.52'1' 
Telegrapbic apparatus. F. L. Pope . . . . . . . . . . . . .. . . . . 284,481 
Telegraphy. Smith & Taylor . . . . . . .  : ,  . . . . . . . .. . . . . .  284.488 
Telepbone Rnd telegraph cuble, C. Huck . • .  284..425; 284,428 
Temperature n n d  pres.ure indlcators, circuit and 

apparatus for electriC. fl. L. Clarke . . . . . . . . . .  � 284.882 
ThrashiDg machine straw .tacker. attachment, D. 

D. & P. J. Sprague . . . . . . . . . . . . . . . .. . . . . . . . . . . . . .. . .  28(,50'1 
1'hreltd mosaiC, F. E. Forster . . . . . . . . . . . . . . . . . . .. . .  284,406 
1'obacco. plug. J. & C. A. Norburn . .  ; . . . . . . . . . . . . . . .  264.321 
Tongue support. wagon. H. M. Woodford . . . . . . . . .  284.529 
Torch. H. Well!ngton . . . . . . . . . .  , . . . . . . . . . . . . . . . . . .. .  284;846 
Torpedo .ignal p l acer. M etcalfe & naber . . . . . . . . .  284.463 
TractiOl' engine, W. N. Rumely . . . . . . . . . . . . . . . . . . . .  2114.288 
Traveling bag. J .  W. Lleb . . . . . . . . . . .

.
. . .  ; . . . . . . . . . . . . .  284,446 

Tree. See HarnElSs pad tree. 
Tripod support or stand, folding., W. J. Bishop .. . . 284.269 
'I'runk, H. C. Faber . . . . . . . . .. . . . . . . . . . . . . . . . . . . . . . . . . 284.191 
Trunk lid pres •• steam , W. E, Lockman . . . . . . . .. . .  284.215 
Tube welding machine. T. H. Roberts . . . . . . . . . . . . . .  284.829 
Twine adju.ter, Greene & Herllck . . . . . . . . . . . . . . . . . .  284,414 
Type writing machine. H. Orpen . . . . . . . . . . . . . . .  , . .  284,570 
Type writing machines. plate and shifting at-

tachment for, A. W. PrItchard . . . . . . . . . . . . .  � . . .  284.281 
Umbrella or parasol. J. B. See1 . . . . . . . . . . . . . . . . . . . . . .  284.495 
UDdershlrt. A . . Conger (r) . . . . . . .  . . . . . . . . . . . . . . . . . . . . .  10.378 
Valve. balanced slide. J. J. De Lancey . . . . . . . . .. . . .  284.895 
Valve. steam trap. R. Newton . . . . . . . . . . . . . . . . . . . . . . .  284,469 
Valve. vacuum. W. C. Macklnney . . . . . . . . . . . . . . . . . : .  284.452 
Vault cover and ventilator. A. W. Herr . . . . . . . . . . .  284,20S 
Vehicle. spring. C. Hu1foteter . . . . . . . . . .. . . . . . . . . . . . .  284.206 
Veh",Ip.. SDring. G. W. Mart . . . . . . . . . . . . . . . . . . . . . . . . 284,455 
Vehicle spring. F. J . Larkin . . . . . . . . . . . . . . . . . . . . . . . .  284,214 

, Wooldridge . . . . . . . . . . . . . . . . . . 284.582 
Vebicle. two-w ·\leled. Foliner & Bradley. . . . . . . . 284.198 Velocipede. J. J. Staesen . . . . . . . . . . . . . . . . . . . . . . . 0 .  284,509 Vent plug, F. L. Polle . . . . . . . . . . . . . .  , . . . . . . . . . . . . . . . .  284 ,479 
Wagon . dumping. Be!'llbart & RU ter . . . . . . . . . . . . . .  284,368 
WagOD P 
W1 and bearidng machine. Hall & Walms- , I  

ley. . . . . .  . . . .  . .  . . . .  . . .. . . . . . . . . . . . . .  . . . . . . . . . . . . . . .  284,416 
Watch � bjwk •. -device for Ulaklng. J. Lamont: 284,440 
Watch ca.e columns, making bases tor rillll. of. , 

S. Williams . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  284.526 
Watch. stop . A. Le Coultre . . . . . . . . . ... . . . . . . . . . . . . . . .  284,444 
water closet. O. B. Evans . . . . . . . . . . . . . . . . . . . . . . . . . . 284.544 
Waterproof fabric for making gossamer clothinll. 

F. F. Terramorse . . . . . . . . . . . . . . . .  . . ;  . . . . . .. . . . .  284,514 
Water-tight joint for tmng. vault covers. areas, 

etc . •  E, Bo.worth . . . . . . . . . . . . . . . . . . . . . . . . . . . .  � . .  284.170 
W �ather striP. H. Carter . . . . . . . . . . . . . . . . . . . � . . . . . .  284.i5S9 
W h eel. See Car wheel. Fly wbeel. Gear wheel. 
WbIP. J. P. Arnold . . . . . . . . . . . . . .  , . . . . . . . . . . . . . . . . . .. .  284.351 
Window screen. GI..,s & Nubl. . .  . . . ........... . . . .  284.410 

Wire cloth for the manufacture of paper, etc., G. 
R. Caldwell . . . . . . . . . . . . . . . . . . . . . . . .  " . . . . . . . . . . . .  :184.278 

W i re. preparatory to drawlng, ooatlnl for, E. J. 
Watson .t &I . . . .  . . . . . . . . . . . . . . . . . . . . . . .  : . . . . . . . . . .  21;4.345 

Wooden Dlate. E. C. II' e.tervelt . . . . . . . . . . . . . . . . . . . . .  284.841 
Wrench. H. W. Atwater . . . . . . . . . . . . . . . . . . . . . . . . . . . .  284.162 
Wrench tor wagon axle nuts, T. L. Whitacre . . .  , • •  284,521 

DESIGNS. 
Banner, S. W. JohDson . . .. .. . . . .... . .. . . . . ...... . . . 14,256 
Bottle. pickle. H. J. H eln . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 14.2M 
Bottle show box, R. H: Brown . . . .  . ...... .... 14,252. 14,253 
Button, s l eeve. A. P. Phll liPII . . . . . . . . . . . . . . . . . .  , . . . .  14,200 
Carpet. A. Beaumont . . . . . . . . . . .  ............ ,14.:UU,o 14.351 
Center· piece. plaster. IV . F . . Kellett . . . . . .. . . 14;2&7'to 1..:11l9, 

. Fan oncreen. feathel'. F. A . :RanIOJIl . . . .  , . . . .  : . . . .  14:261 
Spoon \10. tork handle, T. 1'1'Iebel . . . . . . . . . . . . . ,., . " .  "14.262 
Type. font of printIng. \\' . W. Jack.oll . . . . . . . . . . . . . 14,2116 

[SEPTEMBEk 22, 1 883. 
TRADE MARKS. 

Baking )lOwder. Smith, Hanway & Co . . . . . . . .. . . . .. . . 1O,5U 
Blacking, boot and' shoe, Rethsch1ld Brothers & 

Co . . . . , . .  , . . . . . . . . . . . . . . . . . . . . . . . . .. . . . . . . .  ; . . . . . . ... . 10,574 
.Chlna • •  tone, Mellor. Tayior & Co . . . .  , . . .. . .  ; .. ' .. . . . .  10.51'll 
Flour. Barbour & Harid lton . : . . . . . . . . . . . . . . . . . . . : . . .  10,565 
H air re.torer and inVigorator. B. J. Kendall & Co. 1U,56!i 
Ivory. oylonlte. American Zylonite Company . . .. . . .  10.564 
Meat extract. R. W. Anderson . . . . . . . . . . . . . . . . . . .. .. 10;571 
Nets and other reticu l ated fabriCS , batr. A. 'G,, · '  

Jennings & Sons . . . . . . . . . . . . . . . . . . . . . . . . . . IO.566 to 10,566 
Tobacco , A. Tinsley Tobacco Manufacturing Com-

pany . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  10.lliJ 
Tobacco, plug. B. W; Venahle & Co . . . . . . . . . . . . . . . . . 10,575 

A prjnted copy of the .pecl1lcatlon and drawing 01 
any patent In the foregOing list. also of any patent 
Is.ued since 1866. will be furnl.hed from this office tor 2; 
cents. In ordering please state tbe number l ind dllte 
of the patent desired . and remit to � l  unn & Go . • 261 
Broudway, New York. We also furnish copies of patents 
grantell. p,.lor to 1866 ; hut at iDcreased eo.�. lUI' the 
specillcatl on •• n ot being pri:nted. must be copied by 
hanll .  

Canadian Patents may now he obtained 'by the 
inventors for ADT ·of the Inventions named 1D �e fore· 
going list. at It cost of 1e40 eacll. For tUll lnstructtons 
address MnDn & Co., 261 Broadway, New York. Other 
foreign pateDt, may also be ohtalned. 

Inside l'n ae. each jll se)"t. JoJl  • - - " .') cen . "  n. 1� 
JJIle), PI1�e, en d. i l l !'ilfH'l i n l l  - - _ $ 1 . 0 0  n l i n e .  

(About'Elight wOrds t o  a line . )  
Engraving8 m ay  head adv/N'ti8ementa at the 8ame ratt 

per line, b" mea8urement;. as tM letter pt'eBS, Adver­tisements must w received . at pulJlicatioo Q.tfice as earlll 
as Thursday morning to a'lJVear in l1eWt is8ue, 

NEW BOOKS. 
WOR K!'IHOP R IWEJ I"I'S. Second series: De­

voted maiDly to subjects conDected, with Chemi.try. 

�:h������'i.'::i�p-W�i<sY,��'k��M��!l1 sVJ�'ea.����pe 
1 .I FE OF PHl T,IPI' H E I 1'I, tbe I))ventQr Qt ,the 

;r�Ae
f�r�'i;s. 

Blv��t�·l.oo:hompson. 48 engravl� 
.. (JOMP9IJND" BOn,E R :  H ow t o  U.e I t  II.nd 

.. Run " It '&!'\la. r lllUshllted, Svo, 4Uc. 
l"RAI ''fi(jA t, 'EI ,Ec'r RUl 4.I(;IH'l'ING. By 

A. B. Holme.. 62 illustrations. Bvo, '1.50. 

Descriptive Catalogue and Circulars mMled fru. ' 

E. & F. N, SPON, 35 MURRAY ST., NEW YORI, 
Woodworking MaCh i nerY'i 

For Planing M ills. Furniture . 
and Chair Factories. Car and 
Agricultural Works. CarrIage 
Wgo1J'W��ks.,����::i�fa�r.g� . . . 
c'(!i�t�i:..�:I�·j�'h.�:fr��. ��.� Full auortment of Perin Saw Bladee. 

G .  A .  GRAY ,  J r. & CO . ,  
I ron a n d  B rass Wo rk i ng 

MACHINERY, 
42 EAST 8th STREET, CINCINNATI, OHIO. 

.� 
..... !·F I R E  -AN D- V E R M I N'1-+­

P R O O F  
Sample and Circular Free by mail. 

U. S. MINERAL WOOL CO., 22 Courtlandt St., No Y. 

STRAIGHT LIN E ENGINE co SYRACUSE NY 
STR I ('T I  .... � I P � T  " '"''' , --_ _ J _ " • •  l . �) I \. �) [.. I uwt:.K 

PI4T E N·T S. 
JIIEt;SRS. MUNN � co . . in connectloD with the puh. 

lication of the i'CIENTI1'lC AlII: ',RICAN, continue 1.0 ex· 
amine Improveme))ts, and to act as Solicitors of Patent. 
for Inventors. 

In this line of, Dn.ines� they !Jave had thirt?/·eight 
llear8� t:l!p6rU�, and now have tllI./!!lU�led facUiti61 for 
the preparation.of Patent Drawings, · Bpecillcations, and 
the proeecution of Applications for ' Patent! In the 
United States. Canada. and Foreign CQuntries. Messn. 
MunD &, Co. also attend to the preparation of Caveats, 
Copyrights for Boola. Labele, Rei.sue., Assignments, 
and Reports on Infringements of Patente . All bueine." 
intrusted to them is  done with special care and prompt­
Dess, on very r�asonable terms. 

A pamphlet sent free of charge, on application. �.' 
mining full iDformatloD about Pate))ts and how to pro. 
cure them; directioDM concerni:nl:( I.Abels,  Copyrights. 
Desiglls.  PateDts. Appeals. Reissues, Wringements, AlA· 
eignment., Rejected Cases, Hints on the Sale 01 P&. . 
tents, etc. 

We aiM send. fr� Of char!),. a Synopsis of Foreip' 
Pat<\nt Laws, showing ,the COSt and method of seen1'lJl&; 
pate))t. iD all the principal . conntries of tbe world. 

, D UNN &:; c o . ,  SolleUoI'll 0" PaleD'., , 26t Broadway, New York. 
BRANCH OFFICE . Comer af F alld 'fth stieeta. 

Washlnr\.D, D. C. 

© 1883 SCIENTIFIC AMERICAN, INC
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AM E RICAN STEAM GAUGE  CO . , 

Original Steam Gauge Co, 
Bus. Estab. In 1851. 

Incorporated in ISM. 
Sole Manufacturers of the 

IMPROVED 
THOMPSON 

I N D ICATOR 
l'LANlln E 'rER A N D  

l' A N T O GRA PH. 

36 Chardon St. , 
BOSTON, MASS. 

Send for New Illustrated Price List and name this paper. J. C. BLAISDELL, Prest. E. BURT PHILLIPS, 'l'reas. H. K. MOORE, Supt. 

SANSEER WORKS, MIDDLETOWN, C T . ,  
!Iauufartul'e IUIWWAliE S PECUL'I I ES t o  order. 

Pattel'us, Dies, M o d e J s ,  etc "  etc. 

Excels all others for economy of 
fuel ancl labor. Adapted to all 
dasses of foundry work. 

A warded Silver Medal at Chicago 
EXlJo�ition. 

Correspondence solicited and cata­
logues furnished on applieation. 

C O LI,IA U F URNACE CO., 

Detroit, IUich. 

ThB Town of Mo�cow Mun:cjpllity 
Ha,s received some propositions of several person! and 
companies for the purpose of supplying tbe town with 
���'i-tr::i�
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mi ! llon vedros pJr day. 'rhe question of this water 
supply must be final ly discussed at the end of the pre­
sent year, and the \ 1  unicipality requests other persons 
and companies who wou ld �ndert'ake this affair to make 
their propositions not later than 1st of October. 1883. 
All the data and resu 'ts of studies in, possession of the 
town Municlpllity may be seen at t,he town house every 
day. Persons wishing to make any investilZ'ation:!l a.t 
their own expense sha l l  have every p

O
l5sible aid and 

co-operation. 

$72 A WRRK, ,12 a dnv nt home ea<ily made. Costly Outfit free. Addrcl:is TIWF. & Co." Augusta, Me. 

WONDERS MU�ICAL 
OPTWAJ, 
MAHICAL 

ELt;()TRICAL 
lllECHANICAL Our Mammoth Illustrated Catalogue of above and many other Inarvelou!i and curious things I. a wonder in itself. Sent FUEE on application. AGI"'NTS WANTED Illus. Oatalo,,"ue !/It t: MArHC j,ANTERNS 150 pages, Including Photo. and Lecture, 1 0e. 

H A R B A C H  O R C A N I N A C O .  809 FILBERT STREET, PHILAI'?A., PA. 

·�--$ 1 4 . 00 ONLY 
:.--:=-� ",.... 

:��:,
u
M�:.

I
�'i!.t���:��:�G:�:� 

25 pounds pressure f:� IlSY ; can be worked 
to 40 pounds, if desired. Pump giving 
vacuum at same time. or' for gas, only $18. Power and Steam Blowlnll Pumps 
better than any in market. 

H. WEINDEL, 
N, 4th St., l'h i l udeiph l n ,  Pa. 
Order the " PEERI,ESIS." 

A G O O D  BUS INESS WtJ��.Ji�I!�?· 
Outfits $10 and $15. S. A. BROWN, Buffalo, N. Y. 

ltV 
cured wlthO

. 
ut an operation or the Injury trusses inlliet 

lw a.J •. A. SHlllRMAN'S meth. od. Offics\251 Broadway, 
o�'bai1'.�$. Q.Dlo:te a.nu W:t�b: Ja.?671l.ftf1lBU"'.t\J}"'lb6rlUQ,QIll 

M A N H O O D ! 

KNOW THYSELF. 
A nook for I� Hl'Y ltl nn ! 

YOU 1Ig" .  1\1 i d ll 1  t'� A g"1·11 . n l l 'l ()l ll . 
The untold ml.eries tha.t re.ult from Indl.cretlon In 

rbf���:rrl�K ��gN':!
v
��;c'b��� ��;i"!ad �t�",ie�

h
,?,�gfc�� 

Bg�ro������Tgr1 blh�b��;:::I'(��?:t: i'.\ V�I�c::I�. ��it�_tl�·:;! 
""e l'vu t ion . It i8 not only a como)�te and nerfeot trea,,. 
U_e on Manbood. Exhausted Vitality, "Nervous and 
Physical Debility. Premature Decline In Man. Erroro of 
'Youth. etc. but it conta.ins one hundrert and twenty-five 
�(e:�,1.��\�niS}��l�����:I��.���

o
������

e
�;!i�:'it�th�;' whose expprience for 21 years is such a.s probably neve1· 

""fore foil to the lot of any physician. It contains 900 
�::::lil�g:3�i�'l. �::��i��ri���r��r e'i:';"'i."�in��;

l
g�1;: 

antpsd to be a tlner work in every sense-mecha,nira1. 
literary.: or J)l'otess1onnl than any other work retailed 
in this country for 12.W. or the money will be refunded. 
Price only$1.2b by mall .  Gold merla] awarded the author 
by the Natlona] Medical A •• nalatlon. I · lustrated sam-
PIXarr��s

n
��cIWht:yq�i:bl�A lel'WS�1TUTE! or DB. W. H. PARKER. No. 4 Bullinch Street, Booton. M���. Th" author may be consulted on all d1sea.es re'lulolna" .,\IIUll and experience. 

1titufifi t !mtritltt. 

H E N D E R S O N ' S  S P E C I A L  R E F R ACTO R Y  CO M PO U N DS • 
. P'C:>� F:J:�E B:EC.XCH._ 

N E W  H AV E N  M A N U FACT U R I N C  CO. 
N E W  HAV �; N .  CONN . .  

MA"UFA.CTURICRS OF IRON WORKING 

MACHINE TOOLS 
ta'hrs, PI:IDPfS, Ilrills. ShapPf-, ett. 

ILLUSTRATED CA1'A LOGUE ON APPLICATION. 

B I BB'S Cell \'ratf'd OriginM 
BALTIMORE 

FIRE-PLAOE HEATERS Te .arm upper and lower reoms. The " a' ,deomcst, mOGt economical Coal lStovcs ill the 1t'orid. 
B. C. BIBB &. SON Foundry. omce and BaiesfoODlS, 39 a."d 41 Li!.(ht Street, BaltilDore. Md. MARBLEJZrm SLATE MANTELS. gr&na lor Of.rcula1·6. 

COMPRESSION 

Pump ing Engine ,  
For city and country re5idence� where 
it is required to raise a BuppJy of water. 

Slmlll., };rOllomICII I ,  }:tfective. 
No .klll required to rnn It. We can 
refer to our customers 0f eigbt years' 
standing. Send for catalollne. 

CA lll ilm Y E It &; ISA Y ER, 

19 Dey St., New York. 

ARTESIAN WELL DRILLING, WELL 
BORING A N D  M I N  ERAL PROS PEt 'T: TNG MA()HlNERY. Portable, low priced, worked by horse. M I t' a lU  . , 1' 

man rOWl:lr. Will proCU1'6 an abuno1ll.nce of water in e31"th O l"  }'Iwk ,  
Iluywhele.  S e n ft  3 c .  fHamp f o r  ("tll�logn�, Illl�o IIIl me8 (If thus!! WRI I ! ,  
In, water, C. D. Pierce Well Co • •  29 Ileae Street, New York. 

�NID T6 LCJNDUN .bl f 'J � ( ' ;h : UN 
.-------- P H I  LA FJA f- 0 F\ - -- -- _ _  4 

THE BEST BAND SAW LADE 
ESTABLISHEJ) 1844. 

... . c .  T O D D ,  
ENGINEER  AND MACHINIST. 

IRON B�OW&:" 

B L.A.So::L". 
IRON REVOLVERS ,  PERFECTLY BALANCED. 

J!:a.s Fewer Parts than any other Blower. 

P. H .  &. F. M .  R O OTS, Manufacturer., 
CON N E RSV I LLE,  I N D. 

S. S. TOWNSEND, Gen. Agt. ,22 Cortla.nd St., 9 Dey St., 
COOKE & C O . ,  Selling Agts . ,  22 Cortland Street, 

.JAS. BEGGS & C O . ,  Selling Agts. 9 Dey Street, 
1VE-VV YC:>:EC.H.. 

S E N D  FOR PRICED CATALOGUB. 

'l'lm A ftJJo:It IC,\ N lIEU, 'J'EI.El' 1 I0V I'; tum'A N \' ,  
W .  H. FOIIBES, W. R. DRIV (l;R, THI<:O. N .  VA IL, President. Treasurer. Gen. Manager. 
Alexander Graham Hell ' s  patent of March 7, 1876, 

owned by this company, covers every form of apparatus. 
including Microphones or Carbon Telt'phones, in which 
the voice of the speaker causes electric unduiatioDS 
con:esponding to �he words spoken. and which articulo.-
�g�

s
J�����i������ W�i�':!�

t
����g�tr ��. t��c�ri�';�:t 

r::�ti\I�l�:�i��� t�a�:�rfta��:e������fn�j i�
i
�h

c
�ab�k 

j��
t
c�i�n�

n
:�d

h
:���

n
!j�:es

c
����t��;�t1ar�� �:rfiel�: 

This company also owns ond contrQls all the otheJ' 
telephonic inventions of Bell, Edison, Berliner, GraY4 
Blake. Pbelps, Watson. and others. 

!feI:��E�
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be procured directly or through the authorized 
, agents of the company. . 

Al l  te1ephones obtained except from this company. I)r 
its authorized licenseps. are infringement!:;, and the 
makerl5. seBers. and userS' will be proceeded against. 

Information furnished upon application. 
Address all communications to the 

l\ lU I<: H. I C A N In: " "  '1' �: " El'1I 0 N E  C O ltl l'A N Y, Ha i H i l l.: �tl·eer,. HOMl on, lU ull!is. 

WIT II ERBY, RUGG & RICH A RDSON. Manufacturer. 
of Patent \\ ood Working "achlnery of every · descrip­
tion. Facilities unsurpassed. Shop formerly occupied 
by R. Ba,1 & t 0" Worcester. Mu ... Send for Catalogue. 

Flax, Hemp, Jute, Rope, OakUm, and Bagging Machinery. Steam Engines, Ilollers, 
etc. Sole agent for .i\'layher's New Patent Acme Steam Engine and Force Pump , f 
comTh�' N��WB;;;�(Xp�si;

n
tanp�;t�bI

O� Steam Engine . I These engines are admirably adapted to all kinds of light power for driving 
�i1!t�YIg kV���s�i fg���lr�air�:��' �����'ti:.�otUr���e��nfntl

c
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folluwing low prices : . I 1 Horse Power, $150. I 3 Horse Power, $290. 
172' Horse Power, 1 90. 4 Horse Power, 350. 
2 Horse Power, 245. 5 Horse Power, 420. 

Send for descriptive circnlar. Address 
J .  C .  T O D D ,  P ate rson , N .  J . ,  

O r  N o .  1 7  B a rc l ay St. , N ew York. 

TO INVENTORS 
AN D MANUFACTU RERS. COLD�TROL L E D 

52d ANNUAL EXHIBITION 
Of the AmerIcan Institute of the City of New York will 
open October 8, 1883 . . H eH.vy machinery will be received 

VOI, lI\ I�Y W .  �IA SON & CO.. The fact that this shaftIng has i5 per cent. greater 
FRlCTlON PULLEYS, CLUTCHES, ana ELEVATORS, �lhee���nu:e������:Tf,;��gu�t��Y;t£�J��tg:c;��::'I�:l. 

S HAF TING . 
��f:�a'i:: �;fiig�tresq'i!�s� j ;i,�

h
k
e
: :��l�S'a�p�r;:l6'if 1� I'ItO V I J)ENCE It. T. We are also the solemanufacturer� of the C ":L J<BRATlm 

_____________ '_________ C01,LI �8'  PA 'I\COUPLI � G, and furnIsh Pulleys, Han
�
erR, i�����ffo��ra

����tland claslitication. For blanks and 

General Superint endent AlIlel'icnn ' l n filtitnte, 
New York City. C · I �t�ii��t1�� 'fo0,t approved '1li��s �.I{).ll�Il'L1�"s, 011 

a S t I n g S Try Street. 2d and 3d A venues, Pittsburg, Pa. 
Corner Lake and Canal Sts., Chicago, 111. mar 3tocks of this shafting in store and for sale by 

pattern of unequaled FULLER, [lANA & FITZ, Boston, Mas •• 
t011g1me ••• , an,ct dlurabillity. �O.OOO Crank Shafts Geo. Place �i achlnery Agency. 121 Chambers St. , N. Y. 

now running prove 
C'lstings nend for 

S I B L E Y 
South Bend, 

S P E C I A LT I ES : 
I O� I N CH DnILL I'RESS£S'� 

WHEEL OR LEVER FEED, 
AND GEAR CUTTING. 

l'ItICE8 REASONA BLE. 

ROCK BREA KERS AND ORE CRUSHERS. 
ta�Ii,':t,:'.:'I�;!�r�O�

n
d�:�Xg� t� t��r.,r��:.�:Jnl�.�':,'Xel� iil'i

t
��: �1m ���e q�rbcWgf.\�g���: er with N-..:w AND V A] .. (� ABLE IMP H ( )V Jnnl; � T8, for which I.ettere Patent were granted May 11th 

and J uly 20th, 188(), to :\ir. 8. IJ. Man5den A II Crushers fl.uppUed by UB are constructed under 
the superintendence of Mr. Marsden, who, for the pa�t fifteen yeare, has been conneeted with 
the manufacture of Blake Crushers in this country and En�land. 

FARR};L FOUND R Y  A N )) ltlA CHINH () O . ,  :n all llli·M., Ausoula, C O IIII.  
()OI'EI, A N J)  &; HACON, Agellt�, New YOl·k. 

I C E  M A K I N G  M AC H I N E S·, 
A n d  M ac h i n es for Cool i n g  B rewe r i e s ,  Pork Pack i n g  E sta b­

l i s h m e nts,  C o l d  Storage W a re h o u ses , H ospita ls ,  etc . 
ISE S J) FOlt 1 I,I,UISTIt A 'l'E J)  A N I> D ESCRI PTIVE ()lltC U ) ,A RS. 

PIUTET ARTIFICIAL ICE CO. (Limited) , 
P. O. Box 3083. 142 Greenwich St., New York City, N. Y. 

C O N T I N E N T A L  W O R K S ,  B R OO K LY N ,  N .  Y .  
DUC'S MECHA N I C A l, ATOMIZEI� on PUI,VERIZER, 
��U��'t.�\t�R¥' 6�'H)t"JW�\5\r,oGg'ED"i;R'�h%J'&

r
gR��, ��{f�l���t'8��: i-uil:M� 

PHATE ROCK, etc. It 1. simple and not liable to get out of order, revolving sbell belne 
eon.tructed of Siemens-Martin steel. and all parts mechanical In design and of fir.t-IlI •.•• 
construction. W �lght

1
5,500 lb.; heaviest pleee, 1,500 lb. It will pulverize ,. T i l  1 0  'j'ONIS Ui TEN U OURS w th M H. P. FGr eireuJaro and ful! particular •. apJlly to or addre •• ·�'UII"'. F. R(I \\·l.A � D ,  Sol" l\1"11Uf'l', Hl'ookl)'II , N, Y , ' 

TH E DUPLEX I NJECTOR .  
The constantly Incrpaslnj1 demand for this Boller 

Feeder proves its supel'iority over other machines noW' 
in ul!Ie. Send for illustrated circu�ar and price list. 

Manufacttued by J Alll HIS J E ,\  l\.�, J)elJ'uIJ, IUiel" 
THE SWEET GUM TREK -BY PROF. 
Lawrence c.  JObDr! A paper descriptive Qf the �(l4 
nomic properties of e Llquldamber. Tbe storll" or b .. l. sam exuded by the t ee, aj1d Its mediclual lll\d �o<moml. 
uses, Character ot . the woo(i of the �wo varieties of 
���t ��m'e���)!i�8;��:t::r�bg:,��';,

i
�nJO�s 

f
:
r
�l!,uI>":i 

for Inside finlsb, etc. Contained In SCIENTIFIC AM]!ltl_ CAN S U P PLK" "NT, No. 3Sa. Price 10 cent •. To be h"d 
at this office and fr"m all new.dealers. 

E 
tJPrTIONALTOOL CO" 

M A N U fA� r U R f. ,l S  or 
MACH I N I ST S  T O O LS. 

WI LLIAM S PORT PA _�� PLIl.NERS A SPECIALry 
rEBFEGI' 

NEWSPAPER FILE 
The J{och Patent File, for preserving newspapers. 

magazines. l1nd pamuhlete. bas been recently improved 
and price redu�ed. 1;ubscribers to the SCm�TIFIe A.)l­ERICAX and 8CI 11�XTIFIC AMERICAX SUPPLEM'K!\'T can be 
�'M'J'�i�� ft�i;

h
:;';:;"� 

p
r
i
fi'e��:l�g�id '�fj�.°,r f�':jJ�tg: 

.. SCiENTIF19 AMERICAN," in Idlt. Neces811ry tot 
every one who wishes to preserve tlie' paper. Address 

MUNN & CO, .  . 
1't!bIlSh�!'!I l;>Plll:X� ��� 

© 1883 SCIENTIFIC AMERICAN, INC



t�o $ titu.tifit �tlttr:i tllU. [SBPTEMBER " Z2, , 1 883. 
'-������=-=����====�������� 

= 
.Is acknowledged by nsers as the Best ill �he world. Unlike H A I\ l' F O R  D ' �, ,(hl,frU�tmfUt$ � all other Packings. the Jenki n s  Standal;d Packinlr can 

Illld de l'a�e, e'ach in sertion .. .. ..  7a cents n l ine.  
lIad, I'RU'e, each inserti o n  - _ - 51.00 a l ine.  

(About eight words to a line.) 

be made any thickness desired In a joint by placihg two or 
as many thicknesses together as desired, and following up S TEA M B 0 I L E R j�nt it vulcanizes in place and becomes a metal of itself 
(it is frequently called .Jenkins Metal) and will last for 

Engravings may head advertisements at the same rate 
per line, by measurement, as the letter press . Adver· 
tisements must be received at publication office as early 
as Thursday morning to appear in next issue . .  

years, as it dr,es not rot or burn out. Avoid all Imitations. Inspectl' on & Insur'an"':e The GENUINE has stamped on every sheet " .JENKINS v 
STANDARD PACKING," and is for sale by the trade 

K E U F F E L  & E SS E R ,  N ew York,  
Manufacturers a n d  Importers of 

generally. � Send for Price List " B." C O M  P A N  Y .  
DRA"WING MATERIAL. 

b... �:.t 11!!liiliiIE!!'" 
Illustrated catalogue sent on application. 

FOSSI L M EAL C O M P O S ITION,  
The Leading Non·Co nducting Covering 
, FOR 

BOILERS, PIPES, ETC. 
With % to :l( inch thickness it radiates less heat than any other covering does with 2 inches. 
Weighs. very light! is very durable, fireproof, and is 

t:Wg:.ttl�l�i,lf}'Bo .� ')(� s8�tJ:I ;�:,P§-';,� ' Yo ·k .  ..... v"'.,v ...... ....... � ,, �  ..... , ...... . "" .  "' � "" "-"' '''''' '& .& ... ' �'" .nL ..L.I .a.:.  UIV '-' ..1:1 ..1  I l llj-S, 128 Oliver Street. 

ROO FI N C. 
�'or steep or flat roofs. Applied by ordinary workmen 
at one�third the cost of tin. Circulars and sarnp;es  free. 
A gents W anted. '1'. NEW. a:l John Street, New York. 

I CE  MACH I NES 
Of all sizes, from 

1 0  l b .  per H o u r to 
50 Tons per Day 

Binary Absorption System, 
E{)ONOMICAL. 

SIMPLE, REI.IABI.E. 
.� __ .. &"'<J' .,.  "-i " .l· C U I U rl!!l • 

Delamater Iron Works. 
1 6  Cortlandt St.,  I 

NEW YORK, IT. 8. A. 

Establ'd E A C L E  A N V I L S .  1 843 .  
Solid CA S'I' S'l'EEI. Face and Horn. Are Fully War­
ranted. 'Retail Price, 10 cts. per lb. . 

PAYNE'S AUTOMATIC ENGINES. 
o '<II CO .-I 

� ;.:::l l 
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with an automatic cut-off. Send for Illustrated 2 "  foriniormation and prIces. Box 120f 
B, W. PAYNE &5 �ONS. 'Vol"ntnQ'. N. Y. ., 

, . J A C K E T  K E TT L E S ,  
� PATENT 

. 

Plain or Porcelain L
.
lned. Tested to 100 lb. pressure. Send for Lists. 

, 614 and itt�!'k�i �t���i�dWphja, Pa. 

BO O KS. ON B U I LD I N O , PAI NTI N O " B B 'I d P '  C ' M'" d I trate�����i�t�':,��3j�es:y��¥g�i�n����i��;�f�ra��t e st 01 er an Ipe OVerlll[ a e . 
WM. �. COMSTOCK, 6 Astor Place. New York. The Celebrated Patent - Air Space "C O LU M B I A B I CYCLES C �
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. U'F'G OPTICIANS. 
AN D T R I CYCL E S .  c:i���i;l§�� ���I�.CE CO., SCientific Novelties. New Illustrated (36 page) Catalogue, 

giving full description of tbese mao 
cbines. sent for 3 cent stamp. 

'l' HE POPE IU' F'G C O . , . 
597 Washington St., Boston, Mass. turel' 

POPULAR AND PERF-ECTED 

O PTI CA L, M ETEOROLO G I C A L ,  
MATH E MATICAL,  HECT R ICAL, & 

E N G I N EER I N G  I N STR U M E NTf, 

T h e " M O N I TO R . "  
A N E W I.IF'I'ING AN U N ON. 

l.n?TJ N G  I N JEC'l'OR. 

! 

Best Boiler Feeder 
in the worl d .  

Greatest Range 
yet obtained. Does 
not Break under 
Sudden Changes of 
Steam Pressnre. 

A hw  l'ntent 

E J E CT O RS 
OR 

Water Elevators, 
For Conveying 

Water and LiquId. 
l'ntcut Olll�I'", JAil .. l, .·h·utorll, ete. N' .A.. 'X'EI:.A..N' db :J:>:El.:EJYFU IS, Send for catalogue. 9 2  &. 94 L i berty St . ,  New Y o rk. 

LITTLE WONDERS� 

Tools for Emery Wheels , 
Also Shaped Diamond Carbon PoInts, 
�il�3;t��a:s

l
,
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sf:�r�0'ic�f��; 
and Paper CalnDder Rollers, Drilling, 
Planing, Moulding, Millstone Dressing, 
and Sawing Stone. 
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ducing the use of his Points and Tools 
for the above purpose. Numerous com­
posite wheels and new industries have 
been created where their 'i value " has 
proved incalculab le .  

Send number of Tool desired. 
J. JHCIU N � O N ,  64 Nassau �t1'eet, New YOl'k. 

ASBES'I'IIS ROl'E PA C KING, 
A � n E�·I'O"; \V I C K  PA C lUNG. 

A 8 B "�'l'O"; FI.A'I' l'A CKING, ASDES'I'('� SII �;A'l'n J N G �, 
A �BES'l'OS G ,\ SIi. E'I·S. 

A S n "S'J'(}S "'B U I LDING FEI.T. 
Made of strictl y  pure Asbestos. 

H. W. JOHN S M'F'G CO. ,  
8 7  M a i d e n  L a n e ,  N-ew Y o r k ,  

Sole Manufacturer� o f  II .  W • .Johns' Genuine 

A'l!i'���!�S Ib::llllJ'G, J��i.�l�l· p¥:IN1F A N  0' H O l LE tt C O V E ln N-6 �, 
VllU; I' It(HI !? (' O A 'l' I N G S, CEil'! I� N rrS, 1�'1'().  

Oescriptive price lists and samples free. 

W M .  A .  H A R R I S ,  
l'llO V I J) E N CE, It .  I .  ( 1'A IU{ 8TltEET), 

Six minutes walk \V est from station . 

Ii AlfiiIs:�'o(j'tL l�lftJtN GiN E 
With ·Harrls' J'ntented Im provemeD ts, fl'O/ll 10 to 1,000 H. 1'. 

of FOR PROFESSIONAL AND 
AMATEUR'S USE. 
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Waynesboro, Pa. 

THE BEST STEAM PUMP. 
Vnn Duze u ' s  Patent �team Pump. 

Incomparable in cbeapness and etfi .. 
ciency. Needs no care or skill j cannot 
get out of order ; has no moving paris. 

A Superi or Fire Punlp. 
Instantaneous and powerful, ever ready. A vaHable, wherever steam pressure can 
be had, for pumping any kind of liquid 
(hot, cold, sandy, impure, etc.). We make 

Leffe l Water Whee ls ,  
With hbportnnt Improvement •• 

11 ,000 IN SUCCESSFUL OPERATION. 

FINE Nli1W PAMPIlLE'l' FOil 1883 
Sent free to those i nterested. 

JAME� LEFFEL &; 00. , 
Spri ngfield, Ohio. 

110 I.iberty St" N. Y. City. 

MAT H E M AT I CAL 
INSTRUM ENTS . 

QU EEN " CO., Philade l phia 
, $5 to $20 per day at home. Samples worth $6 free. Addret5s STl ':-; �ON 0.: C o . ,  Portland. Me. 

�f'::' ���';;'.'fol11�s 4r&lf :�liglJ5j,e�aJ',;','i�: 
State for what purpose wanteo and send for Catalogue 
of U Pumps." Van D uzen & Tift, Cincinnati, O.  

N E W YO R K  B E L  T I N e  A N D  P'A C K I N C  C O M P'Y.  . . 
The Oldest and LargeMt lUanllfactu" ers of the 01'igl n nl ' 

Emery Wheel. 

S O L I ::I>  V" U L O A N" I T E  

E M E R Y  W" H E E L S .  
A \ I  otl ... }· kinds Imitntl o n �  and Inferior. Our name is stamped in full upon all our 

standard BEUl ' I N G, PA CKIN G, and HOSE. Address 

JOHN H. ClIElIiVlIiR, Tress. 
N EW YORK B E LT I N O  A N D  PAC K I N O  CO.,  

Nos. 1 3  & 1 6  P a r k  R ow, 0 p p .  Astor Hduse, N ew York. 

W. n .  F R A N IUJ IN ,V .  P res'! . J. nr. HIJEN, P res' t. 
J .  n. P I E RCE .  See ' y .  

F. Brown's Patent 
FRICTION 
CLUTCH. 

Send for Illustrated Cata.­
logue and Discount Sheet 
to 

43 Park Place, New York. 

Address, TAYLOR MFG. CO. 
(Please Mention this Paper.) Chambersburg, Pa. 

F R I CT I O N  C L U T C H  
P u l leys a l" d  Cut-off Cou p l i ngs. 

.JAS. HUNTER & SO�, North Adams, Mass. 
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'l'he �Iost POllU llir Stiell l i fi�  1'lI jll'I' in the Worlel. 
O n l y  $3.20 n Yenr, i l i C l u d i 1 lg  p H s l age. Weellly. 

ii2 N ll iubel's It Y enr. 

'rh i s  ,v i d e l y  cil'c n l a t ed and splendidly l11ustrated 
paper is published weekly. Every number contains six­
teen pages of useful informa.tion, and a large number of 
o,rigtnal engravings of new inventions and discoveries, 
repre8enting Engineering Works, Steam 1\'lachinery, 
New Inventions, Novelties in Mechanics, Manufactures, 
Cheinistry. Electricity, Telegrapby, Photography, Archi. 
tecture. Agriculture, Horticulture, N atural Htstpry, etc, 

A II C l a sses of Reade .. " find in the I:lCiF. " 'rIFIO 
AMERICAN a popular resume of the best scientific in ... 
formation of the day ; and it is the aim of the publishers 
to present it in an attractive form, avoid lng as much as 
possible abstruse terms. T.o every intelligent min d, 
this journal a:ffqrds a constant supply of instructive 
reading. It is promotive of knowledge and progress in 
every-community where it circulates, 

'�erms of � nbScl' i ptjoll .-One copy of the SCIEN­
TIFIC AMIr.RICAN will be sent for one year-a2 numbers­
POstag� IJ.L"cpa.id, to any );mhR�ri her in the United States or Canada, on receipt of lIn'ee d o l i ars a n d  t "'en I Y  cell ts  b y  the publishers ; six months, $1.60 j three 
months, $1.00. 

C l nbs.-On e  eXU'a copy of the 
copies at same proportionate 

rate. 
One C)Opy of tlIe SCIENTIFIC AMERlCAN and one copy 

of the IkIlli" TIIIIC AMERICAN 8Ul:>nli)jlt,,,," wlll be sent 
for one year, postage prepaid ;to ahy·'sub8crn.el"ln the 
United States or Canada, <111' receipt of seven ilollars by 
the publishers. 

The safest way to remit is by Postal Order, Draft, or 
Express. M oney carefully placed inside of envelopes, 
securely s�aled, and correctly addressed, seldom goes 
astray, but is at the sender's risk. Address "n letters 
and make all orders, drafts, etc .. payable to 

�"o"NN &:; CO • •  

26 1 B roadway, N ew Y o r k .  
'1'0 ... ·ol·eian Su bscl'ibel's.-Under the facilities o� 

the Postal Union, the SCIE�TIFIC AMERI CAN is now sen,t 
by post direct from New York, with regularity, to · sub. 
scribers in Great Britain. India, Australia, and all other 
Britis.h colonies ; to France, Austria, Belgium, Germany, 
Russia, and all other European States j Japan, Braz�l, 
Mexico, and all States of Central and South America .• 
Terms, when sent to foreign countries, C�nada excepted, 
$4, gold, for SCIENTIFIC AMII:RICAN, one year j $9, gold. 
for both SCIENTIFIC AMRRICAN and SOPPLEMEN"T for 
one year. This includes postage, which we pay. Remit 
by postal order or draft to order of 

. 

MUNN & CO., 261 Broadway·, New York.( 
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